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1 Trademarks

Fusion Digital Power is a trademark of Texas Instruments.
SMBus is a trademark of Intel.

Windows is a registered trademark of Microsoft Corporation.
PMBus is a trademark of SMIF, Inc.

All other trademarks are the property of their respective owners.

2 About This User’s Guide

2.1 Introduction

The Fusion Digital Power™ Studio is a GUI tool that supports the evaluation and development of power
supply solutions based on Texas Instruments’ UCD3xxx family of digital power controllers. This user guide
specifically addresses the following Texas Instrument controllers geared towards Isolated Power
applications:

« UCD3138(A)

« UCD3138064(A)
.« UCD3138A64(A)
.« UCD3138128(A)

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

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

2.2 The Fusion Digital Power Studio (Studio GUI)

The Fusion Digital Power Studio or Studio 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 Studio GUI aids in establishing communication and delivering the supported PMBus
functions (such as telemetry). Additionally, when used in conjunction with TI-provided reference firmware,
the Studio GUI provides certain additional capabilities related to optimizing the power supply such as
adjusting loop compensation and more. Currently, Tl provides reference firmware for the four isolated
power topologies listed in table below, which are supported by the Studio 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
SLUA676C—March 2013—Revised June 2019 Fusion Digital Power Studio GUI for Isolated Power Applications 7
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2.3

24

2.5

2.6

The Device GUI

The Device GUI is a launchpad for several invaluable device-related tools that are necessary for working
with the UCD3138 (064, A64, 128) 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, and so forth.

A PMBus-based hardware interface, which allows communication between the GUI tool and the UCD3138
(064, A64, 128) 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 previously
mentioned EVMs, but the adaptor is available for stand-alone purchase for use with other UCD3138 (064,
A64, 128) EVMs available from Texas Instruments that are not provided with one:

EVM PART # DESCRIPTION
UCD3138CC64EVM-030 Control card featuring UCD3138RGC
UCD31380L64EVM-031 Open Loop Evaluation board for 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 the
UCD3138 (064, A64, 128).

Conventions

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

User Interface Terminology and Tips

FUNCTION IMAGE

Checkbox You can select any number of boxes. Flvin [Jvout [lowt [~] Temp

You can only select one of the circles at a
Radio button time. For example, clicking “High”

deselects “None.” (&) None ) Low O High

Used for numeric entry. You can type in a
number directly or click the up and down
arrows to increment or decrement the

number. The up and down usually 0.880 =
changes the last decimal place (adding or
subtracting 0.001 in this example).

Spin edit

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

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

Terminology
‘Studio GUI' or ‘GUI'—Refers to Fusion Digital Power Studio GUI (main tool), described above

Device GUI'—Refers to the UCD3xxx Device GUI that delivers device-related functions indispensable for
development purposes
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2.7 Additional Technical Support
For additional questions or clarifications, take advantage of TI's E2ZE community:
http://e2e.ti.com/support/power_management/digital_power/default.aspx. Alternately, contact your Texas
Instruments local representative.
3 Getting Started
3.1 PC Requirements
The GUI requires the following:
* A PC Windows® 7/Windows 10
* Microsoft.NET Framework, version 4.5
Microsoft.NET is the runtime application framework that the GUI uses. The GUI installer ensures version
4.5 of .NET is installed, and installs 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. You should have received this adapter with certain EVMs, but you can also order it
as a stand-alone product. The serial adapter must be running firmware v. 1.0.5 or higher. If the firmware of
the adapter does not meet this requirement, a warning message appears when the GUI first starts. The
GUI can be run in “Offline mode” without the serial bus adapter, which allows you to edit an existing
device configuration or experiment with a default “virtual device.”
3.3 Download and Installation
The latest public versions can be found at http://www.ti.com/tool/fusion-digital-power-studio.
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 removes your program preferences, and is not recommended. The GUI installer
takes care of updating all necessary files. The program preferences is not 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, each version of the GUI installed on your PC has its own set of preferences.
When you install a second copy of the GUI, ensure the name of the folder for the additional copy is hamed
differently from the default folder name, “Texas Instruments Fusion Digital Power Studio.” The easiest way
to do this is to append something descriptive to the folder name like “-Beta”.
4 Fusion Digital Power Studio (Studio 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.
P — - .
'l' start @ ' 2 v D «— Quick Launch Shortcut
Figure 1. Quick Launch Shortcut
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 see Figure 2:
SLUA676C—March 2013—Revised June 2019 Fusion Digital Power Studio GUI for Isolated Power Applications 9
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Version 3.0.37 [2019-06-05]
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 Exit Program

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 4.2.5.

4. While the scanning process occurs, you see a dialog box like Figure 3:

w3 TeExAs INSTRUMENTS

=119 A @ LA AL

Version 3.0.37 [2018-06-05]

Scanning for devices on the PMBus ...

Figure 3. Device Scanning

5. If a supported device cannot be found, you see Figure 4:

10 Fusion Digital Power Studio GUI for Isolated Power Applications SLUA676C—March 2013—Revised June 2019
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Version 3.0.37 [2019-06-05]

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 supplied to your device.

Scanning Mode: DEVICE_ID scan (UCD3xxx)

USB Adapter Firmware Version: 1.0.11

Bus Speed:  Packet Error Checking: ALERT Pullup: Open Drain |v

100 kHz +) Enabled CLOCK Pullup: 6638 % v

(+) 400 kHz Disabled DATA Pullup: 663%Q v
| Change Device Scanning Options || | Retry | OfflineMode | | ExitProgram

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 troubleshooting tips in Section 4.2.4.

If you expect the device to not 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 features while not electrically
connected to a device. Offline Mode is described in more detail in Section 4.5.

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.

The client computer, (that is 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
needs to run a server that is part of the Fusion GUI. The client is discussed first and then the server.

42.1 Client Configuration

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

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

¥ Address Scanner Tool
Q Advanced Features Enable-Disable
¥ Decimal to Mantissa and Exponent |
¥ Device Configuration Import Tester
* Edit Device Scan Options
¥ EEPROM File Compare Teol
49 EEPROM File Tool
¥ Firmware & Configuration Downloz
* Firmware Download Tool
¥ Isolated GUI Bit Mask Generator
¥ PEC & SMBus to 2 Translation To
*H Project File Cleanup Tool
3 Project File Compare Tool

I Texas Instruments Fusion Digital Power Q Script Runner

©) Documentation & Help Center
® Fusion Digital Power Designer * SMBus & L2C & SAA Debug Tool

® Fusion Digital Power Designer Offlin * UCD ATE Teol

3] License Agreement ¥ UCD Device Debug Tool i
|| Texas Instruments Home Page ® UCD Flash Write & Device Refet Tes
B Uninstall ¥ USB Adapter Firmware Dogfhload T

3 5;::;6"]‘ # USB Adapter Mode Selecto

). Tools = # USB Adapter Server -

Figure 5. USB Adapter Mode Selector from Start Menu

The default setting is to have the GUI use the local USB adapter. However, to access the remote USB
adapter, select “Remote” as shown in Figure 6. The IP and Port of the host needs to be specified (and
password if one is set). This information is automatically available in the Fusion GUI Server running as
shown in Figure 11. After entering the server information, click “Test Connection” as shown in Figure 8.

43 USB I2C Adapter Local/Remote Mode Selection e

— Overview
All tools bundled with the Fusion Digital Power Designer can be configured to use a
USE 12C adapter on a remote PC. This is used by the Fusion development team to
debug the GUI while it runs on a remote board, such as in one of our labs at Texas
Instruments.

Customers and Tlers can also use this special mode to connect to a remote adapter
on your company LAN/WAN. In order to connect to the remote adapter, you must
have 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 Start Menu->Fusion
Digital Power Designer->Tools->USB Adapter Server.

The GUI can not connect to an adapter that is beyond your firewall and vice versa,
Running the GUI in this way may also be slower than using remote desktop or other
remote PC viewing applications, as each I2C request must travel to the remote PC
and back before the GUI can move onto the next I2C request. When run on a LAN
it is Fairly speedy. When run over a slow WAN link or YPN, speed will be poor.

~ Mode Selection & Setting
() Local - use USB adapter(s) connected to this PC

(%) Remote - use UUSB adapter(s) connected to another PC}

Host: 172.24.38.145
1P address or PC k\
Port: 8090 @

Password: [[] show

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

Test Connection
Close

Figure 6. Adapter Mode Selection
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If you click “Test Connection”, you are 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.

\1) Connection Test Success

Success. I was able to connect to the server.

| oK \ [ Copy Message to Clipboard ]

Figure 7. Remote Adapter Connection Test Success

4.2.2 Remote Server Configuration

The server machine needs 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 10.

. Tools -
% Address Scanner Tool
¥ Advanced Features Enable-Disable
¥ Decimal to Mantissa and Exponent C
¥ Device Configuration Import Tester
¥ Edit Device Scan Options
¥ EEPROM File Compare Tool
¥ EEPROM File Tool
8 Firmware & Configuration Downloa
'b Firmware Download Tool
¥ Isolated GUI Bit Mask Generator
Texas Instruments Fusior ¥ PEC & SMBus to I2C Translation Toc
3 Project File Cleanup Tool
3 Project File Compare Tool
‘b Script Runner
¥ SMBus & I2C & SAA Debug Tool
¥ UCD ATE Tool
¥ UCD Device Debug Tool

©) Documentation & Hy¢
¥ Fusion Digital Power
# Fusion Digital Power
] License Agreement

| Texas Instruments Hc

15‘1 Uninstall W UCD Flash Write & Device Reset Tes
Device GUIs ¥ uss Adapter Firmware Downlgéd Tc
Special ~| ¥ USB Adapter Mode Selectf
Tools ( ¥ uss Adapter Server k -

Figure 8. USB Adapter Server from Start Menu

The USB Adapter Server shows its IP Address that the client needs to use. Also, in order for clients to
connect to the server, you must click the “Start Server” button.
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%3 TIUSB I2C Adapter Server sl

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: 8090 (5 Your IP Address (Server): ((172.24.38.145 % Send Invite via E-Mail ]

Password: [[] show Last Client IP: Not Connected Copy Invite to Clipboard ]
(not required; can be empty)

Total # SAA Requests: 0
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

( Pausetog |  copytog | [ cleartog |

Figure 9. Remote Adapter Server

If you click “Send Invite via E-Mail”, a pre-filled email appears 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. Figure 10 shows the content of the pre-filled email. You need to
replace “my-client-friend@firend.com” in the “To:” with the appropriate email address of the client.

my-hent-friend @friend. com|
=l
Send

Subject: Fusion GUI Remote Adapter Invite

Please connect to my Tl USB 12C adapter:

] 0

- 1P address: 172.24.38.145
- Port: 8090
-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 10. 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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%3 T1USB I2C Adapter Server e

This tool lets a remote GUI connect to and use your TI USB-based I2C 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: Your IP Address (Server):  172.24.38.145 [ Send Invite via E-Mail ]

Password: Last Client IP: 158.218.99.224 {

Copy Invite to Clipboard }
(not required; can be empty)

Total # SAA Requests: 391

Log: Detailed Logging
A

Timestamp Message =
16:44:18.082  158.218.99.224: ReadWord (Address & md 0x8B): ACK 0x11CF

16:44:18.158  158.218.99.224: BlockRead (Address 89d, Cm + ACK 0x0102030405060708

16:44:18.219  158.218.99.224: ReadWord (Address 89d, Cmd 0x95): A
16:44:18.285  158.218.99.224: ReadWord (Address 89d, Cmd 0x8C): ACK 0xD2E9
16:44:18.356  158.218.99.224: ReadWord (Address 89d, Cmd Ox8E): ACK 0xF21D
16:44:18.420  158.218.99.224: ReadWord (Address 89d, Cmd 0x8D): ACK 0xDA0S
16:44:18.489  158.218.99.224: ReadWord (Address 89d, Cmd 0x79): ACK 0x0841

16:44:18.556  158.218.99.224: PollPmbusSignalLines: ACK SMBALERT # is High

16:44:18.660  158.218.99.224: PollPmbusSignalLines: ACK SMBALERT # is High

16:44:18,725  158.218.99.224: ReadWord (Address 89d, Cmd 0x88): ACK OXE31F

16:44:18.796  158.218.99.224: ReadWord (Address 89d, Cmd 0x8B): ACK 0x 11E8

16:44:18.860  158.218.99.224: BlockRead (Address 89d, Cmd 0xF0): ACK 0x0102030405060708
16:44:18.924  158.218.99.224: ReadWord (Address 89d, Cmd 0x95): ACK 0x0000

i16:44: 18.989  158.218.99.224: PollPmbusSignallines: ACK SMBALERT# is High

v‘\‘rm\‘

(Fouseron ) (comisa ) ([erion ) (@ sopsene)

Figure 11. Running a Remote Server Connected to a Client

| w3 TEXAS INSTRUMENTS

Version 1.8.306 [2013-03-06]

Scanning USB Adapter #1 for devices ...

Figure 12. Client Machine Conducting a Scan on the Remote Adapter
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0 Digital Po D g D D @ Add 89d Pag Ox0 -
File Device Tools Debug Help DC-DC LLC @ 89d - Page 0x0 [v)
Monitor [Readings - Page 0x0 | [vin - Input voltage ()}
Show/Hide Plots: J =
* LD R OVF:  430.0005]v oww: 400,000V UvW:  350.000( Vv
L Vo vout: 8.918
[ Pout(cak) : UVF:| 3200005V VinON: 320,000 5]V VinOFF:  310.000[Z]v
Tout: 11.64 A
[Jautemp [IFreq Temp Int: ot 400.00 - ;
Temp Ext: 135 °C i
(*) Fit All Plots on Screen SO0.00 | 1
— " 3 200004 i
() Scale Plots to Screen Status Registers/Lines '
i Vout: oK L0000 5
aly Tout: 0K 0.00- . .
Temp: oK 46:40 47:00 47:20
Show Warn & Fault Input: 0K
Unk Edtors ML 0K (Vout - Output Voltage )
[#] Show Value Labels Misc: Output OFF — — =
on Plots POWERTGOOD OVF: 14.000 5 v Ovw: 13.000 v vout: 12,000 5 v
Poling Rate:| 500 () '[::bw Buffer: 0x0102030405060708 VW 11.000 v UvF: 3.000(Z] v
(msec) T: 0K o
SMBALERT#  Not Asserted T
Stop Roliog Clear Fauks |
Launch Dashboard J ~ -
Control Line (USB) T
O High ® Low ‘ ‘ i -
46:00 46:20 46:40 47:00 47:20
. Tips & Hints PMBus Log (=]
.-, Configure
’ 'd YOUT_OV_FAULT_LIMIT [0x40]
3 . Sets the value of the output voltage measured at
/ Design the sense or output pins that causes an output
overvoltage fault.
., Monitor
. Status lPNﬁus Log 9

4.2.4

4.2.5

Fusion Digital Power Designer v1.8.306 [2013-03-06) | DC-DC LLC Firmware v0.0.49.76 @ Address 89d | USB Adapter v1. | ¥ Texas Instrumens | fusion digital power

Figure 13. Client Machine Interacting with a Remote USB Adapter Connected to a Device

Connection Troubleshooting Tips

PROBLEM

RESOLUTION

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

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.

The GUI scans each address, but cannot find the 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.

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 have the ability to interact with the PMBus commands that you have
implemented in your firmware. You are 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 topology of the device.

You can skip the SETUP_ID recognition scan by doing the following.
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4.25.1 Change the Device Scanning Options

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 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: 2.2k
O100kHz (=) Enabled CLOCK Pullup: 2.2k2  [v]
(400 kHz () Disabled DATA Pullup: 2.2k

‘ [ Retry ] [AdapterMode...] [ Offline Mode ] [ Exit Program ]

Figure 14. 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.

5 Device Scan Editor — mE%

SetAladdressesTo: [ sko | ((oevice_io | oevice_cooe ) (oevice o soevice_coo] [[Ucoson isolated ) M=

2 ¥ &8 ¥ & B B B

228 ous
22 o ]
22 o7 ]

sia 0o (D]

L L

Figure 15. Click UCD3XXX Isolated at Top

4.25.2 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.

) TI-COMM For Windows
) TN3270 Web

) webEx

/M winZip

B8 Adobe Reader 9

,/e Internet Explorer

f’jl Outlook Express

f'j Texas Instruments Fusion Digital Power Designer

fj Texas Instruments Fusion Digital Power Manufacturing Tool  »

1) Device GUIs
¥ Masquerade as TPS40400

¥ Masquerade as UCD3000I502

E\;I UCD3XXX Isolated Fallback Device Scan Mode

rﬂ Special
» | i@ Tools »
» | @) Documentation & Help Center

» | ¥ Fusion Digital Power Designer

» | ¥ Fusion Digital Power Designer Offline Mode
) License Agreement

[5) Texas Instruments Home Page

i3 uninstal

Figure 16. Start>Texas Instruments...>Special>UCD3XXX Isolated Fallback Device Scan Mode
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4.2.6 Enable GUI Protected Features

Figure 19 shows how to access the configuration screen to enable the GUI protected features. Figure 20
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 are available.

#3 Fusion Digital Power Designer - DC-DC LLC @ Address 88 - Page

File Device Tools Debug Help

P
1 Import Project s - Page 0x0 W
< Save Project As ... 45.375V
E-Mail Project 5.156 V

Import ... 8.34A

Export ... / 139 °C
Preferences ... | 3 2 °C

USB Adapter Settings ...

) Registers/Lines W
Exit
p—— oK
Iout: 0K
Temp: 0K
[~] Show Warn & Fault Input: oK J
L.......Limit Editors

Figure 17. GUI Preferences

— Preferences

Move device dashboard window when main window
is moved or resized

D Use PAGE_PLUS_READ and PAGE_PLUS_WRITE to
read fwrite PAGEd commands on PMBus 1.2 capable
devices

[”] Show advanced editors and features that are normally
hidden (e.g. "Advanced Config” on UCD92xx and "All
Config™ on UCD90xxx)

Enable GUI protected features (e.g. pflash export):
Password: eessssss Valid

[] Enable GUI customer-specdific features

[ Configure Device Scan Mode and Addresses ]

—

Enable all Standard Warnings/Confimations

[ Delete All Application Preferences ]

[ Cancel H 0K |

Figure 18. GUI Protected Features

4.2.7 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 are available. In Figure 19, the commands
for reading Vin, Vout, lout, Pout, Temp 1, Temp 2, and 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.
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¥ Fusion Digital Power Designer - DC-DC HSFB @ Address 88 - Page 0x0 - Texas Instruments

File Device Tools Debug Help DC-DC HSFB @ 88 - Page 0x0
(Readings - Page 0x0 [ Temperature #1 ®) [T # )
Vi AN OTF: s0fH ¢ otw: w0« OTF: 50 *c otw: 40(]
Vout: 1367V
%out:l bl | 4.24A =
vailable plotg 140
Temp 2: 450 °C :g E
(®) Fit All Piots on Sareen 80+-
() Scale Plots to Screen || [ Status R [Lines 3 =
Lol — Vout: 0K 204-. ! ! 1
= Jout oK S : i . soo—2 : : :
bl e 26:20  26:40 27:00 27:20 26:20 26:40 27:00  27:20
Show Warn & Fault Input: oK L
Limit Editors oML: oK [ AlTemperature Readings (x]| [ Frequency - Page 0x0 (3]
o s ] [ ]
&DDP"IN “AIET: mtAsserted o‘ "W‘”V":‘””V"” ”"”7”‘1"”"”7 :7 . |
T 200 :- [ T} N AT TSI SIS —
: 04
W TS [ Control Line (USB) -4004 - i j =l 1 e TR
) Design O High ® Low i i | o.n e
600 H H H H 0.0 H H 4 H
¥ w ( On/Oft 26:20 26:40 27:00  27:20 26:20  26:40  27:00  27:20
[ Monitor / | =—
=
[—€0ﬂt1 Ol
i) Status 2 New PMBus Log Messages Show PMBus Log [] Unique openjdose settings for Configure, Design, Monitor, and Status @1
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 k | # Texas Insmusaens | fusion digital power

Figure 19. Monitor Mode Displays Some of the Live Parameters Being Read From the Device

4.2.8 Configure

As can be seen from Figure 19, there are a four clickable categories on the bottom left. To get to the

Configure mode, select “Configure”. The Figure 20 displays some of the features of the Configure mode.
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428.1

on Digital Po Desig DC-DC HSFB @ Address 88 - P

PMBus Commands, Edits, and Writing to Hardware

| File Device Tools Debug Help DC-DC HSFB @ 88 - Page Ox0
Configure [ configuration | _— Click here to write edits to RAM of device
— N
Write toHardware T Command Code = value/Edit Hex/Edit =
[] Auto write on rail or e =
ks CMDS_DCDC_NONPAGED [MFR 21] OES | |0x10006. [_J 0x10... |
[—Dls card Changss | CMDS_DCDC_PAGED [MFR 20] OxE4 | 0x00000...[v] 0x00... v
CPCC [MFR 36] OxF4 | 0x01680... v | dertrtrt—tey Clicking the combo box
Store RAM To Flash ) . .
) ND_CONFIG [MFR 26 OEA | 0X01900... — =
( . I 1 S/ %00 W causes this dl_alog to
Restore Flashto RAM | | | | DEVICE_ID [MFR 45] 06D | LCD31001501 . appear. Making the
IC_DEVICE_ID o@D | ucosmee | T 0EGA command editable.
IC_DEVICE_REY 0xAE | 0 TN 1000 S ke
Show: L
O Giobal Device IDEAL DIODE EMUL CONFIG OxFE Enabled [v]| Enable: OFF [v]
Parameters TIN_OC_FAULT_LIMIT 0x58 9.0  Timer: oFF [v]
~p = )
L) faanetes o IIN_OC_WARN_LIMIT 050 35.00(5)
(3) All Parameters I0UT_OC_FAULT_LIMIT 0x46 40.00 [ -y uavues
Sort Parameters By: 10UT_OC_WARN_LIMIT 0x4A 30.00( A || 0x001E
(%) Command Name LIGHT_LOAD_CONFIG [MFR 02] 9 ox02 0x0007... EI‘_gm_g_ Parameter has been
O Command Code MFR_DATE 090 | [vyMMOD 0x55... (v] edited
(] Group by Category MRID  Click to Undo edit &% 0xs4... v]
MFR_LOCATION 0x9C Ox44... [v]
MFR_MODEL 0x9A 0x55... (v
MFR_REVISION 0x98 0x45... (v
MFR_SERIAL Ox9E | X000 0xS8... (v =
P— [ Tips s [ PvBus Log =]
s . 4 ; CPCC [MFR 36,0xF4) 19:23:36.832: USB-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
‘. Design il -— [0x01] to RAM
i Description of command being edited
*/ Monitor
!, status @ (| pMeus Log | =]
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 k | ¥ Texas Instrusens | fusion digital power

Figure 20. 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 is discussed in
Section 4.2.8.2. 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. Figure 20 shows the parameter
LIGHT_LOAD_CONFIG was edited by changing the value. When a command is edited, A 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, you
need to click “Write to Hardware.” Then if you would like to store those to flash, the button “Store RAM To
Flash” would need to be clicked. Section 4.4 discusses storing the current state of all commands to a local
file that can be used to write to another device.

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 “lIN_OC_WARN_LIMIT”
that is set for “35 A”. Rather some of them are more complex and require unigue dialogs to edit them.
CCPC is just one example from many.
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4.2.8.2 How Does Implemented Commands on the Firmware Appear in the GUI?

The Studio 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 Studio 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 5.6 of this document, is a valuable tool to help firmware
developers set this important bitmask. Figure 21 displays the read-only command
“CMDS_DCDC_NONPAGED [MFR 21] OXE5".

Command

Code

Yalue/Edit

Hex/Edit ]

CMDS_DCDC_NONPAGED [MFR 21]
(v dude PaRsD e )
s e 0}

B A Crea (e ]
BEwts a4 v w1)

B _SEwE

B SEWE dew

R AN SOSEE TV e aL

e SK Fanh i e

BIe S weleiie v

PR K rlek f g W

AT SE S e

b A S CEReuL e )
L A B

o A

L 4 B L

D AR

e eetriace

R A

OxES
nee
e

nas

1 4

0x10006... [ | ==owTOoy

§ v

/) 0x03
_, Ox11
)l ox12
f‘ 0x20
~ 0x21
L ox27
0x35
0x36
0x40
‘Ux42
= 0x43
5| ox44
5| 0x46
j Ox4A
3 Ox4F
— Ox51
al 0x55
/]| 0x57
0x58
0x59
0x58
0xSD
OxSE
Ox5F
Ox61
0x78
0x79
0x88

Firmware

CLEAR _FAULTS
STORE_DEFAULT_ALL
RESTORE_DEFAULT_ALL
VOUT_MODE
VOUT_COMMAND

bitmask

indicates
supported
command.

VOUT_TRANSITION_RATE

VIN_ON

VIN_OFF
VOUT_OV_FAULT_LIMIT
VOUT_OV_WARN_LIMIT
VOUT_UV_WARN_LIMIT
VOUT_UV_FAULT_LIMIT
IOUT_OC_FAULT_LIMIT
IOUT_OC_WARN_LIMIT
OT_FAULT_LIMIT
OT_WARN_LIMIT
VIN_OV_FAULT_LIMIT

VIN_OV_WARN_LIMIT

VIN_UV_WARN_LIMIT
VIN_UV_FAULT_LIMIT
IIN_OC_FAULT_LIMIT
IIN_OC_WARN_LIMIT
POWER_GOOD_ON
POWER_GOOD_OFF
TON_RISE
STATUS_BYTE
STATUS_WORD
READ_VIN

m

Figure 21. Displays the List of Commands the Firmware Supports

429 Desigh — Model Stage and Compensator

To get to the Design mode, click the “Design” button on the bottom left. Figure 22 should appear. The

number of loops to configure and parameters in the power stage may differ depending on which of the
four power supply topologies is represented by the firmware in the device. Figure 22 illustrates what is
available with the “Hard Switching Full Bridge (HSFB)” firmware (featured in UCD3138HSFBEVM-029).
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¥ Fusion Digital Power Designer - DC-DC HSFB @ Address 88 - Page 0x0 - Texas Instruments

File Device Tools Debug Help

DC-DC HSFB @ 88 - Page 0x0

~
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[]

Metrics: () Loop (3) Stage [JLoop: wmm
Crossover:  13.40 kHz 7] Stage: wem
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5
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< 115
T
£ 155
1751
-195
-215
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[T

eeq Auanbaly s10)d

Unique openjdose settings for Configure, Design, Monitor, and Status E]l

Design Voltage Loop (CLA #0) [CurrentLoop (CLA #1) [Feed Forward Loop (CLA #2)|
Power Stage - Rail #1
Auto Calculate — Power Stage
Vous: | 48.000(5 V.  Vout | 120005 v
Fs: | 200.000 (%] kHz  Iout: 5.002] A
Rds-on-Q1: 10,0003 ma  RpT: 40005 ma
Rds-0n-Q2: 10.000 (] m  RsT: 1.000 5] ma
WiitaLsop,Cocfilieiy Rds-on-Q3: 10.000 5| mQ np: 5.000 %] tuns
Rds-on-Q4: 10.000 [ m ns: 2,000 % tuns
E’ Rds-on-QS: 5000 m@  RL 16.20F] ke
Rds-on-Q6: 5.000 5 m2 R 174 ka
Toelay: | 100005 % cp: | 3,500.0(5 oF
RLL: 1,000 (] m LE: 2.200 (5] WH
R3: 100 ke Ré: 7500 ka
RS: 0.0 ka R6: 3096 ke
Rs: 10005 m2  cpr: 10 oF
[ Schematic View ...
— C; Leg:
] mea| smeo] sl
> 47.000 22.000 4,000 2
100.000 130.000 15.000 1
[ AddNewlLeg J [ Delete Selected Leg J
., Configure Coefficient Set & Alpha Confi
3 pesign. & Coefhcient Set G
| B Coef: SetA (info) ”
.. Status l 2PMBus Log Messages Show PMBus Log

Fusion Digital Power Designer v1.0.0.27650 [2011-10-27] | DC-DC HSFB Firmware v0.0.11.228 @ Address 88 | USB Adapt | 4 Texas Instrusens | fuson digtal power

Power Stage

Figure 22. Design Mode Selected

Depending on which topology is being modeled, the relevant parameters for the stage are displayed. In
the previous example for HSFB, the following parameters for the stage were shown:

22
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(Power Stage - Rail #1 b
— Power Stage Parameters
Vbus: | 48.000 ] Vv Vout: = 12.000%] v

Fs: | 200.000 3] kHz  ITout: 500 A
Rds-on-Q1: 10,0002 ma  RpT: 40002 ma
Rds-on-Q2: 10.000 5| mQ  RsT: 1.000 5] me
Rds-on-Q3: 10.000 | mQ np: 5.000 turns
Rds-on-Q4: 10.000 (5| m@ ns: 2,000 (%] tuns
Rds-on-Q5: 5000 ma R 16.205] ke
Rds-on-Q6: 5.000 = mQ R2: 174 ka

TDelay: 10000 £ % Cp: | 3,500.0(%] pF

RL1: 1.000 & mQ L1 2.200 (5] HH

R3: L0 ke R4: 75.00(5] ka

RS: 0.105] ke R6: 309 ke

Rs: 1000 ma  Cpi: 1.0 ok
( Schematic View ... W
— Capacitor Legs

C (WF) ESR (mQ) ESL (nH) #Legs
> 47.000 22.000 4.000 2
100.000 130.000 15.000 1
[ Add NewlLeg ] [ Delete Selected Leg ]

Figure 23. 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. Figure 23 is part of the voltage loop as shown in Figure 24.
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rFreqnency Response

Metics: O Loop (© Stagd Loop: wmm select lines to

Crossover:  13.40 kHz Stage: wmm A ® 0dB Cross O Zero
Phase Margin: 17,92° Comp: wm. VIew ®-180° Cross X Pole

Gain Margin:  10.57 dB

e3eq Aouanbai | s34 |

[ Gain - Magnitude

e ey

Magnitude (dB)

-45
10 100 1,000 10,000 100,0¢
Frequency (Hz)

.75_.
.95_,
-115--
135
-155-
-175+-
5 =TI BL S S e

-215
10 100 1,000 10,000 100,0¢
Frequency (Hz)

Angle (Degrees)

Figure 24. 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 Figure 24. The Compensator is discussed in

Section 4.2.9.2
Clicking “Schematic View” in Figure 25 opens a dialog with a picture of the schematic.
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¥bus  48.001(5 v
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N
— [ Ly { \
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M woEm 10.02( mo L | : RI B
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250505 ma2 ] ! EAPO
- 2D} 3 : 2 Rload
I 1 <

: I
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I

I R2 >

I = 47.0F pF
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M 002l me —blL 10.012[F m — \
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— — A A\N\N\—e g > EANO

Rs 0.400 (£ ma Cp1 47.000 5] pF
o R3 e
1;' 137.00 5 ka
RS 150 k2
EAP1
001 @

TJ

Figure 25. HSFB Schematic Being Modeled

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

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.

on Digital Po Desig DC-D B @ Add

File Device Tools Debug Help
Design Voltage Loop (CLA =0)I [current Loop (CLA #1)|[Feed Forward Loop (CLA #2)|
1
= [2
(Coefficient Set & Alpha Configuration [ FrequencyResponse
Auto Calculate : Loop: wem
— t Set Config Metrics: (O) Loop (%) Stage S:':l’
— Crossover:  13.40 kHz ge: -
View Coeff "C" Code Coef: Seta (nfo) Scroll dgwn Phase Margin: 17,922 |1 Comp: wem
Upload Comp ensation Mode: |Real Zeros (K, Fz1, Fz2) (info) EENEET N
Use practical kimits {info) (Gam - d
K: 3.0643 Actual K: 3.03321E+003
;
1.00 248473.07 -
Errors %
Fz1: L7%+4 (5] H2  ActualFz1: 1.75107E4004 =
) 3
1.00 100000.00 ?
= . «@SG e e
Fz2: 5.49E+3[$] Hz  Actual Fz2: 5.48818E+003
o -45
10 100 1,000
1.00 100000.00 Frequency
—
f=Nobha WL

Figure 26. Scroll Down the Stage Parameters to See the Compensator
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The GUI comes equipped with three different ways to program the UCD3138 digital compensator.

Figure 27 lists these options. The compensator hardware is described by the forth equation (Device PID).
In this context; Kp, Ki, Kd, and o 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. Consult the relevant EVM user guide and training materials for details. Figure 27 is
the general equation for the compensator.

Real 21K [L + 1)( S + 1)
Zeros 2miz1 2tz

S S +1

2mrfz1
s? s
2mK| ———— + +1
Complex [4n2 fz*>  2mfzQz ]

Zeros

(o)
2mfp

[ 256 Kd (z-1) Ki(z+1) ]
125 PRD| - + +Kp
a-256z z-1

1048 576 (PRD + 1)

PID

Figure 27. Three Ways to Program the Compensator

4.29.2.1 Sample Project Compensation Equations

"X Fusion Digital Power Studio Offline Wizard

Select Sample Design to Open

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

Device = Description

LLc UCD31XX LLC Half Bridge

PFC Bridg... UCD31XX PFC Bridgeless

PFC Inter... UCD31XX PFC Interleave

PFC Singl... UCD31XX PFC Single Phase

PSFB Pea... UCD31XX PSFB Center Tap - Peak Current Mode
PSFB Volt... UCD31XX PSFB Center Tap - Voltage Mode

Figure 28. Sample Offline Topologies

Below are the compensator equations used in the GUI for the above sample projects accessible in offline
mode.

7= es x Plant.Ts / CLA_Design.Oversample

1)

4.29.2.2 HSFB Center Tap with Feed Forward

YNO = 5898240;

Compensator(z) = (125.00 x 2.00%#% - 120 *5¢) x KCOMP x YNO x (256.00 x Round(Kd) x (-1.00 + z)* + (-1.00 x Alpha

+ 256.00 x z) x (Round(Kp) x (-1.00 + z) + Round(Ki) x (1.00 + z)))) / ((1.00 + PRD) x (-1.00 + z) x (-1.00 Alpha +

256.00 x 2)) (2)
4.29.23 LLC Half Bridge

Compensator(z) = Filter_LLC(z) x Zopen_loop x Gdelay2

TDPWM = 250e-12
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Filter LLC(z) = ((125.00 x 2.0076% - 100 %S¢ x KCOMP x TDPWM x (256.00 x Round(Kd) x (-1.00 + z)?) + (-1.00 x

Alpha x 256.00 x z) x (round(Kp) x (-1.00 + z) + Round(Ki) x (1.00 + z)))) / ((-1.00 + z) x (-1.00 x Alpha + 256.00 x
2)) ®)

4.29.2.4 PFC Bridgeless, Interleave, Single Phase

Compensator(z) = (125.00 x Math.Pow(2.00, -20.00 - 1.00 x SC) x KCOMP x (256.00 x Round(Kd) x Complex.Pow(-
1.00 + z, 2) + (-1.00 x Alpha + 256.00 x z) x (Round(Kp) x (-1.00 + z) + Round(Ki) x (1.00 + z)))) / ((1.00 + PRD) x (-
1.00 + z) x (-1.00 x Alpha + 256.00 x z)); 4

4.29.25 PSFB Center Tap - Peak Current Mode

double VDAC = 1.6;

Compensator(z) = (0.00047683897719946744 x 2,006 - 100 SC x KCOMP x VDAC x (256.00 x Round(Kd) x (-1.00 +
z)? + (-1.00 x Alpha + 256.00 x z) x (Round(Kp) x (-1.00 + z) + Round(Ki) x (1.00 + z)))) / ((-1.00 + z) x (-1.00 x Alpha
+ 256.00 x z)); (5)

4.29.26 PSFB Center Tap — Voltage Mode

Compensator(z) = (125.00 x 2.00% - 190 * ¢ x KCOMP x (256.00 x Round(Kd) x (-1.00 + z)* + (-1.00 x Alpha +
256.00 x z) x (Round(Kp) % (-1.00 + z) + Round(Ki) x (1.00 + z)))) / ((1.00 + PRD) x (-1.00 + z) x (-1.00 x Alpha +
256.00 x 2)); (6)

4.2.9.2.7 Coefficient Sets and Alpha

C Set & Alpha C
[esiiceateetc == - Select Coefficient set to configure from Set A, B, C,
Coef: |SetA () (el D,EF,G.
Mode: Real Zeros (K, Fz1,Fz2) (v finfo) Three modes to program the compensator.
[¥] Use pra its/finfo) 1: Kp, Ki, Kd.
2. Real Zeros (K, Fz1, Fz2)
‘ K: / .Gf:&w. Actual K: 3.03321E+003 3. Complex Zeros (K, Q: FZ)

Values can be set by editting the value directly or by

A
LOM 248473.07 dragging the track bar.

Fz1: \75E+4 ] H : . . . .

: CiHr  AcualFrl: L75107E 4004 Since the values written to the device are integers

(— (Kp, Ki, Kd) there will be some rounding. The

1.00/ W, —r effect of the rounding shows up in the "Actual"s
Fz2: 5.49E+3 (£ Hz  Actual F22: 5.48818E+003

{} S
1.00 100000.00

~ Alpha Ct
Alpha: 0 [v] < Select from Alpha 0 or Alpha 1
® Fp: 4.29E+4 [ Hz
O Apha: . <+ Thtritlé \'\:aygl tocgdit Alphta:tStet Fp,
S ~ set Alpha directly, or set it to
R A A Care DRt Simple Integrator. While setting Fp
Actual Alpha: 50 <= the "Actual" Alpha is shown below
{ =
124.58 63661.98
(— Other Has an effect on what threshold
FrontEnd Resolution: | 1mV(v]  Oversample: |1x [v] limits can be selected.

( R Save Set Kp, Ki, Kd and Alpha combination to
( e e 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

4.29.2.8 Bode Plot
The Bode plot located on the right of Figure 28 is based on the selected Set and Alpha.

4.29.29 Saving Favorites

Sometimes you might like to keep copies of their Sets and Alphas so you 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 30.
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You can also access the “Favorites” tab directly to view all their Alpha-Set combinations. They can also
copy favorites and add descriptions. See Figure 31.

( Coefficient Set & Alpha Configuration

Note | Kp I [kd o |05 |Res L L Stores active Kp, Ki, Kd, Fp(obtain
Thisi... 9570.6... 395.6... 22852... 50000 1 imV % Alpha from here), Oversample, and

Note: This is first set I tried. Not bad — Front End Resolution.
Tried ... 9676.6... 399.9... 23105... 50000 1 —

Note: Tried this set Oct 3 2010 when I was doing load test. g Notes added

5499.9...) 399.9... 3500 4285.. 1 1mV L
Thisi... 5499.9... 399.9... 3500 4285.. 1 im) ad
This is the best set and alpha of them all. ﬁ -
B 5499.9...| 399.9... 3500 4285...

| 4285.. 1 1mV

0K Cancel |

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

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

Expand Note  Copy L lete

L%}— Click to switch back to designing

Figure 30. Favorites

4.2.9.2.10 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.

GUI(Fp) - refers to what the current value in the GUI [Coefficient Set & Alpha Summary )
is set to. : 5
New Alpha - Indicates what the GUI(Fp) would convert :::p: o %ﬁ“ :JT(F:: 2 E%fza?;oq
to for Apha. New Alha 31 New Alpha s
Last Alpha - Indicates the last Alpha value read on the | LastApha 50 Last Alpha 50
device.
) ) Set Actual | Device PIDPending Last Written
The New AI;;pa v?rlue become.s highlighted when the /ﬁﬁ’;_u 205321 |0 M o
last Alpha differs from the New Alpha. F21: 500000 4097.03 | ki 400 400
Fz2: 5000.00 4997.03 |Kd: 23106 3500
Columns in the Sets mean: GUI edit Discard GU edit
GUI - Displays the GUI edited coefficients in the Mode | setB Gur Actual Device PIDPending  Last Written
currently selected(in this case Real Zeros) in the Set K: 3033.21 3.21 | Kp: 5500 5500
conﬁguratlon area. Fz1: 1 (74" 4997.03 Ki: 400 400
5488.18  4997.03 |Kd: 3500 3500
Actual - Displays what the GUI values would beaf/ e sl

converted to Device Kp, Ki, Kd and back to the 5¢K‘ Cm‘?;g o ;g‘;‘az‘ l—%
currently selected mode for the GUI values.(There Gt e & A 5
would be loss since the rounding). This is an accurate Kd: 3500 3500
representation of what would be on the device. Discard GUI edit

| >~

Actual Device PID Pending

Device PID Pending - Displays what the Actual \M SQ;DSOG;’; m omm | : et
in Device Kp, Ki, Kd. Fzl: 17510.74  4997.03 400

Fz2: 5488.18 g Kd: 3500
Last Written - Displays the last values written to the Gl Discard GUI edit

hardware, in other words what is on the hardware.

Clicking "Discard.." would update the GUI, Actual and
'Ixsf r&izztllgvl:’tr:fien differs from Device PID Pending then & Device PID Pending columns back to what is on the

device for that particular Set/Alpha.

Figure 31. Coefficient Set and Alpha Summary

Another way to discard all GUI edits globally is to click “Upload Compensation” as described in
Section 4.2.9.2.5.
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4.2.9.2.11 Bin Assignment and Non-Linear Table Configuration

To configure the non-linear table, specify 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, Lim 1 should be less than Lim
2, and so forth...Lim (n) < Lim (n+1). If the limits are not configured validly, then the “Write Loop
Coefficients” button is disabled.

4.2.9.2.11.1 Make Non-Linear Table Linear — Apply Bin 0 to All

If you wish to simply use the same Set and Alpha for all the limits, making it essentially Linear, then select
the convenience option “Apply Bin O configuration to all bins”. All the errors are removed in this case even
though all the Limits are the same. See Figure 32 where all the bins are configured for Set C and Alpha 1.

-\

(Bin Assignment & Non-Linear Table Configuration

() Symmetric

The two columns
under the device
= show what is on the
hardware.

To make Linear select. (3) Non-Symmetric

This option disables all —
. j | bi
the limits, so ther Apply Bin 0 configuration to all bins

values are ignored. Also Threshold oefficient Alpha Set Alpha
GUI  Device
sets al thg bin | . Bin 6: A 0
configurations to what is Lim 5: 0 mv
- Bin 5: A 0
n Bin 0. Lim 4: 0 mv
Bin 4: A 0
Lim 3: 0 mv
Bin 3: A 0
Lim 2: 0 mv
Bin 2: A 0
Lim 1: 0 mv

The highlighted areas indicate
unwritten GUI edits that are
different from what is on the
device. (See all Sets to Set C
and Alpha 1, but on device is
Set A and Alpha 0.)

Lim 0: 0 mv

Figure 32. Apply Bin 0 to All Bins (Linear)

4.2.9.2.11.2 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 33.
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-

(Bin Assignment & Non-Linear Table Configuration
(O Symmetric
I NonSymmetric >
[] Apply Bin 0 configuration to all bins )
Device
mmms;-eold Coefficient Alpha Set Alpha
1 ;
" Bnelsetc [v) [ 1v) & 1
Lms: S[v] smv
Bin5:SetF [v] | 1[v] F 1
im4 4[v] 4mv
Bin4 SetE [v] | o[v] € 0
im3 3[v] 3mv
Bn3:Setd [v] | 1[v] D 1
im2: 2[v] 2mv
Bin2:SetC [v] o[v] ¢ o
imt:  1fv] 1mv
Bin1:SetB [v]  1[v] B 1
imo: ofv] omv
12 BinO:SetA [v] | 1[v] A 1
1

Negative value
allowed.

bUdd bbbl

Bin t & Non-Linear Table Configuration
(s) Symmetric
(©) Non-Symmetric
[] Apply Bin 0 configuration to all bins )
Device
Threshold Coefficient Alpha Set Alpha
UL Devie Bin6:SetG v] | 1[v] 6 1
Lms: S[v] smv
BnS:SetF [v] | 1[v] F 1
Lm4 4[v] 4mv
Bn4: SetE [v] o[v] E 0
im3: 3[v] 3 mv
Bn3:|Setd [v]  1[v] D 1
im2: 2[v] 2mv
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Bin1:|SetB [v]  1[v] B 1
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Bin 3: SetD 1 D 1
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Bin4: SetE 0o E 0
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Bin5: SetF 1 F 1
5 mv
Bin6: SetG 1 6 1

Figure 33. Symmetric and Non-Symmetric

4.2.9.2.12 Writing Loop Coefficients, C Code, Upload Compensation

After you are satisfied with their configuration, you can then proceed to writing it to the hardware. This
does not happen automatically but requires you to “Write Loop Coefficients.” If there are errors, they need
to be corrected before the writing can proceed. What is written? All the highlighted values are an indication
of what is different from what is on the device so those values are written. If you wish 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. You can also view the C code that
represents the coefficients in firmware by clicking “View Coeff ‘C’ Code”. See Figure 34.

¥3 CLA Gains Review - DC-DC HSFB @ Address 88

CCode |

//This is the C code for the loop currently selected.
//It also reflects the values currently set in the GUI and
//may not reflect what was last written to the device.
//Write coefficients for the code to reflect the device.
//Time: 10/27/2011 10:16 PM
FilterORegs.FILTERCTRL.bit.NL_MODE = 0; //Non-Symmetric

// Coefficient set A(0)

m

FilterORegs.FILTERKPCOEZFO.bit.KP_COEF_0 = 5500;
FilterORegs.FILTERKICOEFO.bit.KI_COEF_0 = 400;
FilterORegs.FILTERKDCOEFO.bit.KD_COEF_0 = 3500;

// Coefficient set B(l)
FilterORegs.FILTERKPCOEFO.bit.KP_COEF_1 = 5500;
FilterORegs. FILTERKICOEFO.bit .KI_COEF_1 = 400;
FilterORegs.FILTERKDCOEFO.bit.KD COEF 1 = 3500;

// Coefficient set C(2)

FilterORegs.FILTERKPCOEF1.bit.KP_COEF_2 = 5500;
FilterORegs.FILTERKICOEF1l.bit.KI_COEF_2 = 400;
FilterORegs.FILTERKDCOEF1.bit.KD COEF_2 = 3500;

// Coefficient set D(3)
FilterORegs.FILTERKICOEF1.bit.KI_COEF_3 = 400;

// Rlpha coefficient banks

FilterORegs.FILTERKDALPHA.bit.KD_ALPHAR 0 = 50;
FilterORegs.FILTERKDALPHA.bit.KD_ALPHA 1 = 50;

Copy to Clipboard

View Coeff "C" Code
Take hardware coefficients and

upload to GUI. Includes (Sets,

Alphas, Bins, Limits).

Write GUI edits to the hardware
(RAM) for Loop being editted.

Write Loop Coeffidents

Store RAM to Flash
Errors

Displays errors that need to
be corrected in order to select
"Write Loop Coefficients"

1f there are errors clicking
them will take you to where
they can be fixed. Errors
indicated include values for Kp
that are too large. Threshold
limits that are not ordered
from smaller to larger.
Enforces the rule that

Lim(n) > Lim(n-1) where n
[0,5]

Figure 34. Writing Loop Coefficients and Global Reset of GUI Edits to Hardware Coefficients
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4.3 Status
The final mode is the status tab. It provides additional details on the type of fault or warning. Figure 35

shows a screen shot of this tab.

bmmmm—u«m-m:urwm—tmm oew
File Device Tools Debug Help OCOC HSFE © 83 - Page (x0

Status Status Regsters
Stop Poling STATUS_VOUT | —e | STATUS_INPUT
Launch Dashbowd -
STATUS_WORD
-+ [ STATUS_MFR_SPECIFIC
15 vouT I ~
14 IOUT / POUT
13 Ut E—
12 MR
11 POWER_GOOD#
10 FANS —
STATUS_1ouT 9 _jomER
1 &  Unknown i [ STATUS_FANS_1_2
7 Busy
6 Output Off
5 Vout OV Fault
4 10UT OC Fault e
3 Vin UV Fault L | STATUS_OTHER
2 TEMPERATURE
1M
0 More faults in high byte :|
STATUS_CML
STATUS_TEMP Ly [STATUS_FANS_3_4
Configure ver: [ Warioo See other register  Bit not set
Design
Monitor < >
) Status ) 4 New PHBus Log Messages Shon FMBus Log (] uniaue cpenjdose settings for Canfigure, Design, Monitor, and Status | ©
Fusion Digial Powet 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 st | fusion digital power

Figure 35. Status Mode

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

After editing PMBus commands in Configuration Mode or editing the Compensation, you can simply click
the “Write ...” button on the left to commit those changes to the RAM of the hardware. 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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%3 Fusion Digital Power Designer - DC-DC HE
' File | Device Tools Debug Help 2
: Import Project ... Bge Loop ((
Save Project As ...
o ir Stage -
E-Mail Project jwer Stag
Import ... Vbus: X
Export ... Es:
Preferences ... onQ1:
USB Adapter Settings ... onQ2:
Exit .

Figure 36. Save Project File

What can be done with a project file? If a new device was hooked up to the PC, you 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.

45 Miscellaneous Tools

45.1 Multi-image

43 Fusion Digital Power Designer - DC-DC LLC @ Address 89d - Pag
l File Device Tools Debug Help

Monitor Device/Project Configuration Compare
Show/Hide Plots: Voltage Switching Toocl
Vin [~y Debug Console
UEL s Data Logging ...
) temp Int []1
] Al Temp [JF PMBus Logging ...
Memory Debugger
(© Fit Al Plots on Memory Peek/Poke/Dump
o mﬁou i SMBus & SAA Tool
2l Numeric Encode/Decode Tester
Device Read/Write Stress Tester ...
Show Warn &
Limit Editors Group Command Protocol Tester ...
Show Value L Configuration Import Tester ...
on Plots
ASCI Tool 3 Multi-Image - DC-DC LLC @ Address 89d o
PolingRate:| £ EgpROMFil
e Tool ...
(msec) ) Read Multi-image parameters
EEPROM File Compare Tool ... Al functions below will be applied to i - 1@ (Vaid be 0and 1)
:Smp Pollt  Isolated GUI Bit Mask Generator .. Image Download  Image Peek/Poke Switch ExportImage Erase Image
Launch Dashk Decimal & Mantissa Exponent Tool ... Image Checksum: Dump Calculate Recreate Validate Clear
PEC & SMBus -> [2C Translation Tool ... Timestamp Message v
Clear Configuration ... 16:47:33.288 Wirite Delay = 255ms
i Page Write Delay = 65535 ms
Download Firmware ... Block Erase Delay = 65535 ms
Checksum Calculate Delay = 65535 ms
w Image Switch Delay = 65535 ms
Download USB Adapter Firmware ... Boot a:;e&dege?ﬁ; 255ms
Block Erase Needed = Image Erase command must be sent out before!
writing to an image i

Figure 37. Multi-image

There are a number of other functions that can be performed from the “Tools” menu. Clicking “Multi
Image ...” shows a dialog with a number of multi-image functions as shown in Figure 38. These functions
are also available from the Device GUI and are covered in detail in Section 5.5. One feature that can be
observed in the Fusion Studio that is not 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 39.
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N 14.00
tatus Registers/Lines
ut: oK P00 12.00
ut: oK
mp: oK 10.00
put: oK ~ 3
vL: oK 200 8.00 -8.939V.
ise: Output Off, H
POWER_GOOD# S0
sbug Buffer: 0x0102030405060708 200.00 e
fr: OK 00
BALERT#  Not Asserted A /
100.004 .- o [
200 _

¥ Fusion Digital Power Image Firmware Download Tool

Firmware File: C:\Users\a0389316\Documents\Technical\Apec 2013\Image switch\ic002 002.x0 A i Select File ...

Image checksum write mode (power up mode):

(s) DO NOT write image checksum (Stay in Boot Flash/ROM) -
Select this option for experimental firmware or if you need to be able to perform lowdevel For image: 1
debugging via the Boot Flash/ROM. When the UCD3XXX is powered on, it will stay in Boot
Flash/ROM mode.

(O WRITE image checksum (Automatically execute image)

Select this option for production devices. When the device is powered on, it will execute its
image.

(O 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.

(7 etaiediogor downloading to image 1

Dowrloadng to EEPROM .. and still monitoring image 0 I
i ——

Timestamp Message JE

16:56:06.835  Pausing for Block Erase: 65535 ms
16:56:06.859 Downloading to EEPROM ...

v
[ S(anforDevic:sianqramMud:]

Fusion Digital Power Designer v1.0.0.28338 [2013-03-14] [ DC-DC LLC Firmware v0.0.49.76 @ Address 89d \ &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 activates the new image. The GUI needs to restart to load the
new image. NOTE: The power supply is not reset.
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4572 Isolated Bitmask Tool

Device/Project Configuration Compare
Voltage Switching Tool

Debug Console

Data Logging ...

PMBus Legging ...

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 ...

ASCI Tool

EEPROM File Tool ...

EEPROM File Compare Tool ...
Isolated GUI Bit Mask Generator ...
Decimal & Mantissa Exponent Tool ...
PEC & SMBus -> 12C Translation Tool ...
Clear Cenfiguration ...

Download Firmware ...

Multi Image ...

Downlcad USB 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 5.6. One feature that is available in the Online Fusion Studio that is
not in the Device GUI is the ability to view the PMBus command bitmasks set in the firmware. Simply click
“Upload bitmask from device” as shown in Figure 41. This is a quick way to debug why a command may
not be visible in the configuration tab if the reason is the bit of the command was not set in the bitmask.
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%5 Isolated Bitmask Generator Tool e
1. SelectPMBus Revision 1.2
2. Select PMBus commands to generate bitmask.
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Figure 40. Isolated Bitmask Tool in Fusion Studio (Online)

4.6 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, you can write PMBUS commands to a “virtual device”
and you can also do modeling in Design mode. When the you get a device, you can simply import this
project file that they have worked offline with and sync the device to that.

4.6.1 Starting in Offline Mode
To start offline, you can click the other shortcut that came when the GUI was installed. See Figure 41.
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f;g Texas Instruments Fusion Digital Power Designer » l:] Device GUIs

i) Texas Instruments Fusion Digital Power Manufacturing Tool  » | IF7) Special

Figure 41. Starting in Offline Mode

) TI-COMM for Windows » | 1) Tools

G‘j TN3270 Web » | ©) Documentation & Help Center

{!_'?] ‘WebEx » | ¥ Fusion Digital Power Designer

Adobe Reader 9 L!_E’l_] License Agreement

@ Internet Explorer 3 Texas Instruments Home Page
(5] Outlook Express 3 Uninstal

Another way to start in offline mode is to unplug any connected devices and start the GUI normally with
the other shortcut. This causes the GUI to scan for devices and then upon the fail prompts you to Retry, or

work in offline mode.

4.6.2 Open Existing Project File

In offline mode, select from three options. The first option is to open an existing project file that has been

previously saved.

"X Fusion Digital Power Studio Offline Wizard

Open Existing Project/System, Open ple, or Create New Project/System?

Offiine Mode

() Open Existing Project
Open previously created project file (.xml)

(=) Open Sample Project
Open sample reference designs

] (

Cancel ]

A

Figure 42. Offline Options

4.6.3 Open Sample Project

You 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.

After clicking "Next" the sample projects appear. This list increases as new topologies are supported.

A

Device Description

LLC UCD31XX LLC Half Bridge

PFC Bridgeless UCD31XX PFC Bridgeless

PFC Interleave UCD31XX PFC Interleave

PFC Single phase UCD31XX PFC Single Phase

PSFB Peak Current Mode UCD31XX PSFB Center Tap - Peak Current Mode
PSFB Voltage Mode UCD31XX PSFB Center Tap - Voltage Mode

Figure 43. Offline Sample Topologies
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5 Device GUI

In the previous section, the Fusion Studio GUI was described. In this section, the Device GUI is described.
The device GUI provides an entry point to a number of important development tools indispensable for
working with the UCD3138(064, A64, 128) devices. You also find out that a number of these tools are also
available in the Studio GUI under the Tools menu. You may use whichever entry point they wish to launch
these tools. Figure 44 shows the entry point to some of the tools that are described now from the Studio
GUI previously discussed. Note that you need to enable the "Protected Features" with the password
“forestin” in the Studio GUI to see this. See Figure 17. This password should also be used for the Device

GUI if prompted for a password.

Monitor

Show/Hide Plots:
Ovin O
Owout ¢
Temp1 [
All Temp P

() Fit Al Plots on

(O Scale Plots to
Width

Show Warn &
Limit Editors

Show Value L
on Plots

*3 Fusion Digital Power Designer - DC-DC HSFB @ Address 88 - Page 0x0 - Texas

File Device Tools *“ ks

Device/Project Configuration Compare
Voltage Switching Tool

Debug Console

PMBus Logging ...

Memory Debugger «fmmmmm——
Memory Peek/Poke/Dump

SMBus & SAA Tool ‘5
Numeric Encode/Decode Tester
Device Read/Write Stress Tester ...
Group Command Protocol Tester ...
Configuration Import Tester ...

ASCII Tool

EEPROM File Tool ...

Stop Pollin EEPROM File Compare Tool ...

Isolated GUI Bit Mask Generator ... ‘=1

Launch Dasht
Decimal & Mantissa Exponent Tool ... <
PEC & SMBus -> 12C Translation Tool ...
Clear Configuration ...
Download Firmware ... “C——
Download USB Adapter Firmware ...

Temperature 3

o

1601~

Figure 44. Studio GUI Tools Menu

5.1 Launching Device GUI

During the installation, you 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.

All Apps Documents Settings
Best match

E UCD3xxx Device GUI
Desktop app

Apps

Figure 45. Opening UCD3xxx and UCD9xxx Device GUI

The Device GUI looks like Figure 46.
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43 UCD3X00X [ UCDIXX Device GUT B
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Status ] [Tools ]
Attached: Unknown Scan Device in ROM Mode
Scan for Device in Program Mode: DEVICE ID DEVICE CODE [C DEVICE [D PMBUS REVISION
Last ROM Found: [7] When a device is found, dump additional PMBus commands
IC Info:
ROM Info: D exed
PPackage ID: 9)
L‘:;:W"’" Bt [SMBus/12C |[Debug | [Utites | [Trim | Multiimage
ess:
DEVICE_ID: Firmware Download Download firmware to data/programboot flash  SetPFlash: 0 OxF
MFR_MODEL: Qump Flash Fie Displays the contents of a flash file SetDFlash: 0x
MFR_REVISION: Export Flash Reads program andjor data flash from the device to a file
Compare Flash Fles Compares two flash fie contents
FAE 00l Reads program andfor data flash from the device
E ool 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
10:20:26.713  Click one of the scan buttons to find a device in ROM or program mode ...
[] Display al SMBUS/I2C activity inlog
Fusion Digital Power Designer v1.0.0.15439 [2014-06-17] | ¥ Texas Instrumexts | fusion digital power

Figure 46. UCD3XXX Device GUI

After the Device GUI starts up, there are a number 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, you
should click “Scan Device in Rom Mode” if the device is in ROM mode. If you click this and the device is

not in ROM mode, a message is logged that there is No ROM detected. If the device is in Program mode,
then you should select “Device ID” or “PMBus REVISION".
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Found ROM v6 IC v1 - UCD31xx A64Rev1

1<

T

Fusion Digital Power Designer v1.0.0.15439 [2014-06-17) | % Texas Instrusexts | fusion digital power

Figure 47. Program Scan and Rom Scan

5.2 Moving Between ROM and Program Mode

To move between ROM mode and Program mode, you can select the following links respectively:
»  Command ROM to execute its program (SendByte OxFO to Address 11)
¢ Command Program to jump to ROM (SendByte 0xD9 to Address xx)

Figure 48 displays these links in the Device GUI.
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49 UCD30X [ UCDIOX Device GUT G

Settings
[Status ] [Tools )
Attached: ROM UCD31xx A64Revl Scan Device in ROM Mode
Scan for Device in Program Mode: DEVICE [D DEVICE CODE [C DEVICE ID BMBUS REVISION
LastROM . [~] when a device is found, dump addibonal PMBus commands
IC Info: UCD3 x AG4Rev1
ROM Info: ROMVEIC v1 m;m;mmmmw +——
Package ID: 64pin — g *_
Last Pr Found: f—\,—
P = Jied Ceerd 0 N
DEVICE_ID: o _ﬂ.w Download firmware to dataforogramboot flash  SetPFlash: 0 [v] 1xFF Qxaa
MFR_MODEL: e Qump Flash Fie Displays the contents of a flash file SetDFlash: OxFF (QxAA
MFR_REVISION: - ExportFlash Reads program andjor data flash from the device to a fie
Compare Flash Files Compares two flash file contents
E tToo! Reads program andjor data flash from the device
Flach Test Tool Erases, writes a pattern, and then verifies that the pattem is present
XD toHexTool Converts a Tektronix Extended x0 to Intel Hex or S-Record
(oo 3
10:32:35.060 Readng ROM version ...
10:32:35.077  SAA: BlockRead (Address 11d, Cmd 0xEC): ACK Ox00060001
10:32:35.165  Readng PKGID version ...
10:32:35.171  SAA: BlockWrite (Address 11d, Cmd 0D, OxFFFIF010): ACK -
10:32:35.174  SAA: BlodRead (Address 11d, C'l\deFAJ ACK 0x00000000
e - = v
@ @ B Cuter o Sa2C acity b

Fusion Digital Power Designer v1.0.0.15439 [2014-06-17] | 49 Texas Instruseenrs | fusion digital power

Figure 48. Moving Between ROM Mode to Program Mode

5.2.1 ROM Mode to Program Mode for Multiple Flashes

In devices that have multiple flash blocks, you have 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, you would send a different byte depending on which
block you wanted to execute. You would send byte OxFO to execute Block 0. This would be the same byte
to send if the firmware you 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, you would send OxF7. See Figure 49 and Figure 50
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 IC DEVICE ID PMBUS REVISION
[] When a device is found, dump additional PMBus commands

Command ROM to execute its program (SendByte OxF7 to Address 11) () Block 0 !!5 Block 1

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

¥ UCD3XXX | UCDIXXX Device GUT

[status 1 [Tools

Attached: ROM UCD31xx 64 Rev1 Scan Device in ROM Mode

Scan for Device in Program Mode: DEVICE 1D BMBUS REVISION
Last ROM Found: [] When a device is found, dump additional PMBus
IC Info: UCD31xx 64 Re
ROM Info: ROM v41C v1 R X i XF ®plok1 O Blok2 th

Package ID: 64-pin Command Program to jump to ROM (Se

SendByte 0xD9 to Address 89)

L= —

Figure 49. Executing Program for Block O (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, dumaddiuonalPNBuscomnands

Command ROM to execute its am (SendByte OxF7 to Address 11 \Bﬂodu

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

[Fiash)[Checksums| SMBus/T2C [Debug | [Utiities | Trim | Multi<mage

+ UCD3XX [ UCDIXXX Device GUT

[status | [Tools 1
Attached: ROM UCD31xx 64Rev1 Scan Device in ROM Mode
————— Scan for Device in Program Mode: DEVICE ID DEVICE CODE PMBUS REVISION

Last ROM Found: [] When 2 device is found, dump additional PMBus
IC Info: UCD31xx 64R¢
ROM Info: ROMv41C v1 Block 1 @ Block2 O Both
Package ID: 64-pin Command Program to jump to ROM (SendByte 0xD9 to Address 89)

Figure 50. Executing Program for Block 1 (OxF7)

5.3 Firmware Download Tool

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

¥ UCD3XXX [ UCDIXXX Device GUT

Figure 51. Firmware Download

Settings
'Status | [Tools
Attached: Unknown Scan Device in ROM Mode
Scan for Device in Program Mode: DEVICE ID DEVICE CODE [C DEVI!

LastROM Found: [#] When a device is found, dump additional PMBus commands
IC Info: UCD31xx A64Revl
ROM Info: ROMv6 IC v1 Command ROM to execute its program (SendByte OxFO to Address 11)
Package ID: 64-pin Command Program to jump to ROM (SendByte 0xD9)

'-‘:;:gf"“ Found: Flash [Checksums |(SMBus/12C | [Debug  (Utites | Trim | [Mult-mage |
DEVICE_ID: e _EM Download firmware to data/program/boot flash
MFR_MODEL: - Dump Flash File contents of a flash file
MFR_REVISION: - Export Flash Reads program ta 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-Rec

The firmware download screen launched differs due to the available block configurations specific to each

IC.
For UCD3138 the screen looks as follows:
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49 Fusion Digital Power Firmware Download Tool

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

Data flash mode:

Frmware Fie: C:\Users\30339316.ENT\Documents\uew techrical \TEMP \man program_20 1406 100939_PMBUS_EBECEDEE _with_Passwordman progr

Program flash checksum write mode (power up mode):

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

(mass erases first) Select this option for experimental frmware or if you need
to be able to perform low-evel debugging via the ROM.
DREE G When the UCD00X is powered on, it il stay in ROM
() Skip data flash -
O Wi pattem: (&) WRITE program checksum (Automaticaly execute

Select this option for production devices. When the device

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

————— [[] validate with checksum 0 3039

[J Boot support Help

() PASS THRU whatever program checksum is in the frmware

This option can be used to test a firmware image produced
by the Fusion GUI "File->Export” tool PFlash +DFlash
output or the UCDI0X Device GUT'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 I~
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 ...
1 7 v4IC vlde

:56.397 Ready to download firmware

Fusion Digital Power Designer v1.0.0.15439 [2014-06-17] | ROM w4 IC v1

10:

[ Other ... ] [ Scan for Devicesin Program Mode I SunforDevncesinROMHude] [ Close ]

| 8 Texas InsTrusenTs | fusion digital power

Figure 52. Firmware Download Screen for the UCD3138

For the UCD3138064, notice the flash block selection available:

49 Fusion Digital Power Firmware Download Tool o

Note: Use the Fusion GUT's buit-n firmware download tool if you need to download freset data flash but want to keep your current PMBus configuration.
Uniike 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\a0339316,ENT\Documents ew technical TEMPmain program _201406 100939 _PMBUS_EBECEDEE _with_Password\main progr

Data flash mode; Program flash checksum write mode (power up mode):
(2) Download data flash  (*) DO NOT write program checksum (Stay in ROM)

(mass erases first) Select this option for experimental firmware or if you nee Flash block:
to be able to perform low-Jevel debugging via the ROM.
L When the UCh 300 s powered on, 1ol taynRom | Blesk @ (321
() Skip data flash mode. O Block 1 (3248)
() write pattern: ® e (hutomaticaly exeaite | () g, (5445)

Select this option for production devices. When the d

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

— [[] vaiidate with chedsum 0x 3039

] 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 GUT's "Export Flash™
output.

[[] Execute program when download is complete (boot device, one time only)  [] Detaded loggng
(What's this?) [] Abort firmware download if device has not been factory trimmed (What's this?)
 Timestamp Message B
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 ...

10:44:96.397 Ready to download frmware

wl:wo;rl;“o. [ Other ... j (SunfarDewitesinProgramMedT][ ScanferDevicesinRDMMnda [ Close j

Fusion Digital Power Designer v1.0.0.15439 [2014-06-17] | ROM wd IC vl | 4 Texas Instrusens | fusion digital power

Figure 53. Firmware Download for the UCD3138064

For the UCD3138A64:
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43 Fusion Digital Power Firmware Download Tool

a
al
X

Note: Use the Fusion GUI's built-in firmware download tool if you need to download freset 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 \TEMPmain program_201406100939_PMBUS_EBECEDEE _with_Password\main progr Select File ... J

Data flash mode: Program flash checksum write mode (power up mode): Download
® [)ownloaddat:"ﬂaia (O DO NOT write program checksum (Stay in ROM) :
(mass erases first) Select this option for experimental firmware or if you need [ F12sh blod:

~ to be able to perform low-evel debugging via the ROM. ~
S When the UCD3XXX is powered on, it wil stayinRoM | () Block 0 (32 k8
() Skip data flash mode. (O Both (64 kB)

. () WRITE program checksum (Automatically execute
) Write pattern: Select this option for production devices. When the device
OxAA is powered on, it will execute its program flash.

- [[] validate with checksum 0x 3039
[ Boot support Help
(O PASS THRU whatever program checksum is in the firmware

This option can be used to test a frmware 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?) [v] Abort firmware download if device has not been factory trimmed (What's this?)

Timestamp Message I~
11:45:30,701 USB Adapter v1.0.11 [PEC; 400 kHz] Found (Adapter =1)
11:45:30.701 Looking for device in ROM mode ...

ROM v6 IC v1 detected

11:45:30.734 Ready to download firmware

Fusion Digital Power Designer v1.0.0.15439 [2014-06-17) | ROM 6 IC v1 | ¥ Texas Instrumes | fusion digital power

ClearLog \ [ Other ... ] [ Scan for Devicesin Program Mode 1[ ScanforDevicesinROMMode] [ Close }

Figure 54. Firmware Download the UCD3138A64

You 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 boots 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 appears for you to decide which block
to download to as shown in the previous figures.

You pick the firmware file and clicks download.
NOTE: Sometimes this tool may be launched when the device is running in program mode. In that case,
you can use the button “Other ...” at the bottom to put the device in ROM mode so that they can proceed
with the download.

53.1 Boot Support
To write firmware to the boot flash click “Boot support” as shown in Figure 56.
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Note: Use the Fusion GUI's built-in firmware download tool if you need to download
Unlike the Fusion GUI, this tool does not require that the device have firmware

Firmware File: C:\Users\a0389316\Documents\Technical\solar inverter\Sloar_u_[nv
Data flash mode: Program flash checksum write mode (power up mode):

(®) Download dat;rﬂash (O) DO NOT write program checksum (Stay in ROM)
( eraces first) Select this option for experimental firmware or if you n
to be able to perform low-evel debugging via the ROM
@)L When the UCD3XXX is powered on, it will stay in ROM
() Skip data flash mode.
) (*) WRITE program checksum (Automatically execute proc
O Write pattern: Select this option for production devices. When the de
OxAA is powered on, it will execute its program flash.
(O) PASS THRU whatever program checksum is in the firm:
[ Boot support tielp This option can be used to test a frmware image prod

by the Fusion GUI "File->Export” tool PFlash+DFlash ¢
I} or the UCD3)XXX Device GUI's "Export Flash™ output.

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

Figure 55. Boot Support

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

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\Documents\Technical\solar inverter\Sloar_u_Inverter_0_0_45_0672_130311_with_checksum_command.x0 Select File ...

Data flash mode: Program flash checksum write mode (power up mode): fd@tﬁashdaed:sunwntemde(uowerwmde). N\
%8B

® m:ﬁz‘;sﬁsﬁ () DO NOT write program checksum (Stay in ROM)

Select this option for experimental firmware or if you need | (O DO NOT write boot checksum (Stay in ROM) Flash block:
to be able to perform low-level debugging via the ROM. Select this option for experimental firmware or if you
@ When the UCD3XXX is powered on, it will stay in ROM need to be able to perform low-level debugging via the Q2T
() Skip data flash mode. ROM. When the UCD3XXX is powered on, it will stay in ) Block 2 (32k8)
) : (*) WRITE program checksum (Automatically execute program) ROM mode. O Both (6416)

O Write pattern: sm this option for production devices. -m,en the device | (O) WRITE boot checksum (Automatically execute boot)

OxAA dan.itullexequte is - Select this option for production devices. When the

— Cpﬂash checksum(indudes boot) > device is powered on, it will execute its boot flash.

(s) PASS THRU whatever boot checksum is in the firmware
(") PASS THRU 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.
by the Fusion GUI "File->Export" tool PFlash +DFlash output /
or the UCD3XXX Device GUI's "Export Flash” output.

OBoo!ﬁashonly

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

Figure 56. Bootflash Options

Each of the options is described. Figure 56 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.

»  Write firmware to “Entire block”: The program and the boot is taken from the firmware file.
»  Write firmware to “Above boot flash”: Only the program is taken from the firmware file.

»  Write firmware to “Boot flash only”: Only the boot is taken from the firmware file.

» “Boot size”: Can range from 2 kB to 31 kB. For a boot size of 2 kB, 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
__OGif-32k8__ _ 0xffi-32kB
lprogram checksumj lprogram checksum|

No boot flash

Above boot only

Entire block
boot checksum

‘ boot flash >
: 2kB
2 kB boot checksum

boot flash
0x0000 - 0 kB

0x0000 - 0 kB

Figure 57. Firmware Writing Options

T W

Boot flash options No boot flash eset data flash but want to keep your current PMBus configuration.
i OxTHff - 32 kB loaded or be able to execute its program.
‘ jprogram ¢ %gsum rogram checksumy
o e o230
ST Boot flash checksum write mode (poner up mode):
- Entr bock
boot checksum =28 X8+
A boot flash > ____-—"‘“ (O (O DONOT write boot checksum (Stay in ROM)
: 2kB — 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)
= .o Select this option for production devices. When the
device is powered on, it will execute its boot flash.
[] Boot support () () PASS THRU whatever boot checksum is in the firmiware
Write Pfiash to: Select if boot flash feature is not being used or boot
() Entire block checksum is simply to be copied from the firmware.
() Above boot flash
Boot flash onl: S
®© ) Y Now that boot size is larger than 2 kB we need to configure two checksums. One for the end of 2
Bootsize: | 4{2] kB M =—====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 tme only)  [~] Detailed logging
(What's this?) [~] Abort firmware download if device has not been factory trimmed (What's this?)

Figure 58. Two Checksums for Boot Flash Greater Than 2 kB

There are two options if you are writing the program checksum after downloading program flash. You
need 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 (power up mode):
! ) DO NOT 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.

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

Pflash checksum(indudes boot)

o
Pflash checksum exdudes boot

by the Fusion GUI Fie->Export” tool PFlash +DFlash output
or the UCD3XXX Device GUI's "Export Flash® output.

Figure 59. Writing pflash Checksum Options
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5.3.2 Data Flash Download

Data flash mode:

(*) Download data flash
(mass erases first)

() Download partial
Start page
Final page
(O) Erase data flash

() Skip data flash

Figure 60. Data Flash Download Options

5.3.2.1  Data Flash Download Options
There are three options regarding downloading of data flash.

5.3.2.1.1 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.

5.3.2.1.2 FErase

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

5.3.2.1.3 Partial Download

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

5.3.2.2 Download Partial Flash Clarification

5.3.2.2.1 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.

5.3.2.2.2 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/0x20) -1

Note: Usually the data that is being partially downloaded to the device is defined in the firmware along
page boundaries.
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5.3.2.2.3 Helpful Tools
The “Memory Peek/Poke” tool is helpful for observing the flash.

e (Gt Sveusitac etus [kt e

Memory Debugger
Read and write using memory maps

Memory P oke
Peek/Poke at specific addresses

"X UCD30xx ROM Peek/Poke/Dump

Peek/Poke | Mémory Dump
Address Data Type Hex Value Numeric Value
0x00019100 Ulnt32 OXBEBAFECA 2394619594 [[Read ([ wiite |
0x00000000 Ulnts [ Read ) [ write | =
000000000 Ulnt3 ( Read ][ write )
0x00000000 UInt8 ( read ][ write |
0x00000000 ulnts ( Read ) [  write )
0x00000000 Ulnts [ Read ) wite |

After you specify the begin and end address, you can view the flash contents in the “Memory Dump” tab.

¥ uCD30xxROM Peek/Poke/OUMP  Ca®

ey Ou

Start Address: | 0x000191D0 End Address: | 0x00019233 #Bytes toRead: 100F [[CRead || [ copyto Clipboard
00 01 02 03 04 0S5 06 07 - 08 09 OA 0B OC OD OE OF 012345€789ABCDEF

191D0 8E BA FE CA SF 07 SF 44 - SD 56 D3 S1 AA 8A 13 A4 ...._._D)V.Q....

191E0 D7 11 55 55 SE 32 E9 BF - 96 83 2E F8 40 09 BS 38 ..UU.2-..... @..:

191F0 C7 47 74 DS EF 9F BE CO - 2A AA 32 76 2D DF 14 Cé .Gt..... r2v-...

19200 S8A AR 58 2A 95 95 FD 55 - F7 56 71 CD AC 4E AD 3A ..X*...U.Vq..N.:

19210 AA AR A9 FA C3 7B CD DD - CS DD 67 15 42 AE A9 84 ..... {....g.B...

19220 45 55 45 S1 AF Cl 08 €A - AE FA AS CF Cl 50 49 D8 EUEQ...3..... PI.

19230 14 DS 75 55 - ..U
— laa I Outnut

5.4 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 below. 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 updates as shown in Figure 61 and Figure 62.
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| [Tools
box 1p0 Scan Device in ROM Mode
Scan for Device in Program Mode: DEVICE ID DEVICE CODE PMBUS REVISION
[#] When a device is found, dump additional PMBus commands
UCD31xx 1p0
ROMv3ICv2 R xecute i 11
64-pin Command Program to jump to ROM (SendByte 0xD9)
= S0 Acy Memory Debugger
P
soseonn e o TSN

kB Dump Calulate Recreate Validate Clear

TestTool Ful Export Tool X0 to Hex Tool
PEC & SMBus -> 12C Translation Tool
Figure 61. Checksum Functions
Checksums [SMBus/12C | [Debug |[Utiities |[Trim | [Multiimage |
0x00007FF8 | Prog checksum [] with boot Dump Calculate Recreate Validate Clear
Progam size: 29695 Bytes -
/‘ 2B+ Boot Checksum Dump Calaulate Recreate Validate %!)
2B Boot Checksum Dump Calalate Regeate Validate Clear
ox00000000 [ 1800t | 4E 6 Mt
Block Configuration: |0

Figure 62. 2 kB Boot Checksum Functions

5.5 Multi-image Functions

Click the Multi-image tab to use functions for firmware that implement multiple images. See Figure 64.

Checksums |5¥B0512C | Debug) Ukt 7 Fmage|

0x00007FF8 | Prog checksum  [7] with boot | Dump  Calculate Regeate Validate Clear
Progam size: 30719 Bytes
2B Boot Checksum (&_mg Calculate Receate Validate Clear
S —_
ox00000000 | 14 890t | 255 i
Block Configuration: 0

Figure 63. 2 kB+ Boot Checksum Functions When Boot is Greater Than 2 kB
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Scan Device in ROM Mode
Scan for Device in Program Mode: DEVICE DEVICE CODE PMBUS REVISION
[~] When a device is found, dump additional PMBus commands

Command ROM to execute its program (SendByte 0xFO0 to Address 11)

Command Program to jump to ROM (SendByte 0xD9)

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

Image Download Image Peek/Poke Switch ExportImage Erase Image

Image Checksum: Dump Calculate Regeate 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 Figure 64, you see the link “Read Multi-image parameters” become
enabled. Click this to read important parameters that describe the images and how the GUI interacts with
them as shown in Figure 65 and Figure 66.

Read Multi-image parameters ‘———
All functions below will be applied to image: (valid Images between 1 and 20)

Image Download Image Peek/Poke Switch ExportImage Erase Image

Image Chedsum: Dump Calculate Recreate Validate Clear

Figure 65. Click Read Multi-image Parameters to Activate Functions

5 UCD3XXX [ UCDIXXX Device GUT HE™
[Status | [Tools N
Attached: UCD310064V1 @ Address 89d Scan Device in ROM Mode
Scan for Device in Program Mode: DEVICE ID DEVICE CODE PMBUS REVISION
L‘“m?:m'd: [] 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: g a
Last Program Found: rm[m
Address: 89d 0x59
DEVICE_ID: UCD310064V1]0.0.49.007...
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
Image Checksum: Dump Calculate Recreate Validate Clear
(o N
Timestamp Message ’_t
17:53:14.391 SAA: BlodkRead (Address 89d, Cmd Dlﬂj: ACK Ox44FFFFFFFFFFFFFFFFFFFF0001040F 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 11
Dotk oed <o multi-image
Block Erase Needed = Image Erase command must be sent out before writing to an image:
Page Size = 16 bytes
s e - s parameters
Memory Size = 65536 bytes )
Erase Page Size = 1024 bytes 3
& o st st ey
Fusion Digital Power Designer v1.0.0.30323 [2013-03-12] | # Texas Instrusents | fusion digital power

Figure 66. Functions Enabled After Reading Multi-image Parameters
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The following sections are descriptions of the functions for multi images.

55.1 Setting Image Index
Before using any of the functions shown in Figure 66, you must set which image index you are working
with.

5.5.2 Multi-image Download
After setting the appropriate image index and clicking "Image Download”, Figure 67 is displayed.

&3 Fusion Digital Power Image Firmware Download Tool =

Firmware File: C:\Users\a0389316\Documents\Technical\Apec 2013\Image switch{ic002 002.x0 Select File ...
Image checksum write mode (power up mode): Do
() DO NOT write image checksum (Stay in Boot Flash/ROM)
Select this option for experimental firmware or if you need to be able to perform low-level
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.

g
i

(O) 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.

[/] Detailed logging

Timestamp Message

18:21:02.870 USB Adapter v1.0. 10 [PEC; 400 kHz] Found (Adapter #1)

18:21:02.872  Looking for device in program mode ...

18:21:03.614 |Found DC-DC LLC Firmware v0.0.49.76 @ Address 89d in program mode
18:21:03.614 |Found PFC SinglePhase Firmware v0.0.49.76 @ Address 89d in program mode

18:21:03.619 Ready to download firmware to image 1

|i Copylog i [ ClearLog ] [ScanforDevicesinProgramMode] Close

Fusion Digital Power Designer v1.0.0.30323 [2013-03-12] | DC-DC LLC Firmware v0.0.49.76 @ Address 89d | ¥ Texas InsTRuMENTS | fusion digital power

Figure 67. Image Download

5.5.3 Switch
In order to activate the downloaded image, you need to click “Switch”. See Figure 68.

Read Multi-image parameters

Al functions below will be applied to image: 1[5 (Valid images between 0 and 1)
Image Download [mage Peek/Poke Switch ExportImage Erase Image

Image Checksum: Dump Calculate Recrea lidate Clear

Figure 68. Image to Switch to

5.5.4 Image Peek/Poke/Dump
You can specify which address to read/write to as shown in Figure 69 and Figure 70.
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43 Image Peek/Poke/Dump

o X

f—W?upport f9 8/'1 6/32/ variable block sizes Bead and Write support
Address Data Type |‘ Hofvaue /7 numfic value /
0x00000802 UInts fox00 4 (/7 Read ) [ write
F /.
0x00000802 UInt16 [ read ][ wiite |
0x00000802 UInt32 [ Read [ wite
0x00000802 Int3 [ read [ wite
0x00000802 Int16 [ Red [ wite
0x00000802 Int32 ([ Read ][ wiite |
0x00000802 Linear11 [ Read [ wite
000000802 L16 0 Unsigned ( read ) wite
000000802 Block([16] ([ Read ][ wite
0x00000802 UInts - ([ Read [ write
© Unts]
Ountis ) (s
O umt32
— out
toa! Wt - Omnt £ =
Tmestamp | Message  Owms | |
00:06:15.547 Read addr 0x00000802L16 0 Ux
00:06:16.082 Read addr 0x00000802Linear1 ) INt32 |
00:06:16.541 Read addr 0x0000080210t32: 7 (0o, |
00:06:17.091 Read addr 0x00000802Int16: 1 _ i . 3
00:06:17.587  Read addr 0x00000802Intg; 0 = e16 B Hentsss: I
[ ClearLog } [CopyLog\oCbboad] O Block /ASCIT  Length:
<]

Figure 69. Image Peek/Poke
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%5 Image Peek/Poke/Dump T %

17@ li Read i| [Copytoclbboald]

Start Address: | 0x00000800 End Address: | 0x00000810 # Bytes to Read:

07 - 08 09 OA 0B OC OD OE OF 0123456789ABCDEF

00 01 02 03 04 05 06
xFx..\..! !

800 E5 8C 00 78 46 78 00 01 - 5C 01 11 21 E3 A0 03 21 ...xFx..\..!...!

~ Log / Output

Timestamp Message
00:11:18.391 Reading address 0xB00 through 0x810 (17 bytes) ...

00:11:18.452 Done with read

[ ClearLog ] (CupyLoqtoCipboad]

Figure 70. Image Dump

55.5 Erase Image
Click Erase image to send the firmware command to erase the image selected as shown in Figure 71.
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9 UCD3XXX Device GUT Sl el
(Status (Tools
Attached: UCD310064V1 @ Address 89d $can Device in ROM Mode
Scan for Device in Program Mode: DEVICE ID DEVICE CODE PMBUS REVISION
L“‘R:“‘W‘d‘ [+] 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: = Pre j R A
Last Program Found: Wm age
Address: 89d 0x59 m u
DEVICE_ID: UCD310064V1[0.0.... Read Multi-image parameters
MFR_MODEL: UCD3138LLCEVM-028 Switch image executing to: | 0[] Switch (Valid images between 0 and 1)
MFR_REVISION:  E3 Imoge Download  Image Peek/Poke Exportimage  Erase Image e
Image Checksum: Dump Calculate Recreate Validate Clear
(Log
"rmestalw Message
00:16:13.347 SAA: BlockWrite (Address 89d, Cmd OxEB, Ox41! ): ACK
00:16:13.347 Image Erased 0 ‘\ /
' 5 ot sy o
Fusion Digital Power Designer v1.0.0.41869 [2012-08-24] | &9 Texas Instrusents | fusion digital power
Figure 71. Erase Image
5.5.6 Export Image
You can also export the image currently on the device.
5.5.7 Image Checksums
The following pictures illustrate the image checksum commands.
5.5.7.1  Calculate Image Checksum
To calculate a checksum based on the image selected, click “Calculate.”
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¥5 UCD3)00( Device GUT = e
(Status ) (Tools "
Attached: UCD310064V1 @ Address 89d Scan Device in ROM Mode
Scan for Device in Program Mode: DEVICE ID DEVICE CODE PMBUS REVISION
Last ROM Found: [7] when a device is found, dump additional PMBus commands
IC Info: -
ROM Info: - Command ROM to execute its program (SendByte 0xFO0 to Address 11
Package ID: - “ommand Program to jump to ROM (SendByte 0xD9 to Address 89
Last Program Found: m Multi-image
Address: 89d 0x59 )
DEVICE_ID: UCD310064V1[0.0.... Read Multi-image parameters
MFR_MODEL: UCD3138LLCEVM-028 Switch image executing to: | 0 5] Switch (Valid images between 0 and 1)
MFR_REVISION: ~ E3 Image Download [mage Peek/Poke ExportImage Erase Image
Image Checksum: Dump Calculate Recreate Validate Clear
= 5
Timestamp . Message ‘E
00:17:44.076  SAA: BlocdkRead (Address 89d, Cmd 0xEB): ACK 0x000000012D007280DC0077840400000000
00:17:44.090  SAA: BlockRead (Address 89d, Cmd OXEB): ACK 0x000000012D0075DDAC0077840400000000
00:17:44.104 SAA: BlockRead (Address 89d, Cmd OXEB): ACK 0x0000000000007784040077840400000000
00:17:44.108  SAA: BlockRead (Address 89d, Cmd 0XEB): ACK 0x0000000000007784040077840400000000 |
00:17:44.108  Calcuiated checksum on device is: 0x00778404 e 2
v
iy 3 it
Fusion Digital Power Designer v1.0.0.41869 [2012-08-24] | ¥ Texas Instrusents | fusion digital power

Figure 72. Calculate Image Checkum

5.5.7.2  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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¥5 UCD3)00( Device GUT = e
(Status 1 (Tools "
Attached: UCD310064V1 @ Address 89d Scan Device in ROM Mode
Scan for Device in Program Mode: DEVICE ID DEVICE CODE PMBUS REVISION
Last ROM Found: [7] 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: = “ommand Program to jump to ROM (SendByte 0xD9 to Address 89
Last Program Found: Multi-image
Address: 89d 0x59 m )
DEVICE_ID: UCD310064V1[0.0.... Read Muitiimage parameters
MFR_MODEL: UCD3138LLCEVM-028 Switch image executing to: | 0 5] Switch (Valid images between 0 and 1)
MFR_REVISION:  E3 Image Download [mage Peek/Poke ExportImage Erase Image
Image Checksum: Dump Calculate Recreate Validate Clear
= 5
Timestamp . Message ‘E
00:18:24.656  SAA: BlockRead (Address 89d, Cmd 0xEB): ACK 0x000000012D007 1A 1EC0077840400000000
00:18:24.670 SAA: BlockRead (Address 89d, Cmd OxEB): ACK 0x000000012D0074CEBC0077840400000000
00:18:24.684 SAA: BlockRead (Address 89d, Cmd OXEE): ACK 0x0000000000007784040077840400000000
00:18:24.689  SAA: BlockRead (Address 89d, Cmd 0xEB): ACK 0x0000000000007784040077840400000000 |
00:18:24.689 Checksum on device is: 0x00778404 ‘_—-—— 5:
v
5 oty sz sy

Fusion Digital Power Designer v1.0.0.41869 (2012-08-24] | 9 Texas InstRuMENTS | fusion digital power

Figure 73. Dump Image Checksum

55.7.3  Create Image Checksum
To create a checksum in the checksum location for the image selected, click “Recreate.”
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¥5 UCD3)00( Device GUT ol
'Status (Tools ~
Attached: UCD310064V1 @ Address 89d 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 0xFO to Address 11)
Package ID: - )
Last Program Found: Multi-image
Address: 89d 0x59 m )
DEVICE_ID: UCD310064V1[0.0.... Read Multi-image parameters
MFR_MODEL: UCD3138LLCEVM-028 Switch image executing to: | 0[] Switch (Vaid images between 0 and 1)
MFR_REVISION: ~ E3 [mage Download [mage Peek/Poke Exportimage Erase Image
Image Checksum: Dump Calculate Regreate Validate Clear
(e ~
Timestamp Message [ L
00:18:37.233  SAA: BlockWrite (Address 89d, Cmd OXEB, 0x0600 FFEOFFFFFFFFFFFFFFFFFFAFFFFFFFFFFFFF): ACK
00:18:37.237  SAA: BlockWrite (Address 89d, Cmd OxEB, 0x0700 7FFOFFFFFFFFFFFFFFFFFFFFFFF00778404): ACK
00:18:37.251  SAA: BlockRead (Address 89d, Cmd OxEB): ACK omooooooooooom‘aomﬂmwooooooo
00:18:37.252  Success! |
0C 252 |Checksum recreated 0x00778404 at address 0x00007FFC E:
v
oy s st s

55.7.4

Fusion Digital Power Designer v1.0.0.41869 [2012-08-24] | 9 Texas InstRuMENTS | fusion digital power

Validate Image Checksum

Figure 74. Recreate Image Checksum

To validate that the calculated checksum equals the dump checksum, click “Validate.”
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%5 UCD3XXX Device GUT e
Status ) (Tools ~
Attached: UCD310064V1 @ Address 89d Scan Device in ROM Mode
Scan for Device in Program Mode: DEVICE ID DEVICE CODE PMBUS REVISION
LastROM Found: [] When a device is found, dump additional PMBus commands
IC Info: -
ROM Info: - Command ROM to execute its program (SendByte 0xFO to Address 11)
Package ID: -
Last Program Found: m Multimage
Address: 89d 0x59 )
DEVICE_ID: UCD310064V1[0.0.... Read Multi-image parameters
MFR_MODEL: UCD3138LLCEVM-028 Switch image executing to: | 0 5] Switch (Valid images between 0 and 1)

MFR_REVISION: ~ E3 Image Download [mage Peek/Poke ExportImage Erase Image
Image Checksum: Dump Calculate Recreate Validate Clear

!

Log
Timestamp . Message
00:18:51.289
00:18:51.303
00:18:51.317

00:18:51.321
00:18:51.321 |Checksum is valid for image 0: chedksum on device = 0x778404, calculated checksum = 0x778404

Fusion Digital Power Designer v1.0.0.41869 [2012-08-24] | 9 Texas InstRuMENTS | fusion digital power

1)

SAA: BlockRead (Address 89d, Cmd 0xEB): ACK 0x000000012D0072F 4980077840400000000
SAA: BlockRead (Address 89d, Cmd 0xEB): ACK 0x000000012D007621680077840400000000
SAA: BlodkRead (Address 89d, Cmd 0xEB): ACK 0x0000000000007784040077840400000000
SAA: BlockRead (Address 89d, Cmd 0xEB): ACK 0x0000000000007784040077840400000000

(<A |m)

[“] Display all SMBus/I2C activity in log

Figure 75. Validating Image Checksum

55.75 Clear Image Checksum
To clear the checksum for the image selected, click “Clear” and OxFFFFFFFF is written to that location.
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¥5 UCD3)00( Device GUT = e
Status ) (Tools ~
Attached: UCD310064V1 @ Address 89d 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 0xFO to Address 11)

Package ID: = ;
Last Program Found: Multi-image

Address: 89d 0x59 m )

DEVICE_ID: UCD310064V1[0.0.... Read Multi-image parameters

MFR_MODEL: UCD3138LLCEVM-028 Switch image executing to: | 0 5] Switch (Valid images between 0 and 1)

MFR_REVISION: ~ E3 Image Download [mage Peek/Poke ExportImage Erase Image

Image Checksum: Dump Calculate Recreate Validate Clear
= 5

Timestamp . Message | J‘t
00:19:02.695  SAA: BlockWrite (Address 89d, Cmd 0xEB, 0x0600 FFEQFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF): Al

00:19:02.699  SAA: BlockWrite (Address 83d, Cmd 0xEB, 0x07007FFOFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF): Al

00:19:02.713  SAA: BlockRead (Address 89d, Cmd OXEB): ACK 0x0000000000007784040077840400000000

00:19:02.714  Success! |
Checksum deared to OxFFFFFFFF at address 0x00007FFC )

v
e
Fusion Digital Power Designer v1.0.0.41869 (2012-08-24] | ﬁm InsTRUMENTS | fusion digital power

Figure 76. Clearing Image Checksum

Isolated Bitmask Tool
The Isolated Bitmask Tool provides firmware developers with a tool to

5.6

help them set the bitmask for the

commands that inform the GUI of what PMBus commands are supported. See Section 4.2.8.2.

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

ed to decode/encode command bitmasks set in firmware to communicate to the

GUI which PMBus commands are supported.

Mantissa /Exponent Tool
Decimal 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.
Scan Device in ROM Mode
Scan for Device in Program Mode: DEVICE ID PMBUS REVISION
[] When a device is found, dump additional PMBus commands

Command ROM to execute its program (SendByte 0xF0 to Address 11
Command Program to j to ROM (SendByte 0xD9 to Address 88

SMBus Debug USB Adapter (SAA) Settings
Firmware Download  Erase/Set DFlash: OxFF OxAA
Dump Info Block Erase/Set PFlash: OxFF OxAA
Calaulate Clear
Dump Flash File Full Exg
Mantissa

ROM APT

Memory Peek/Poke

Report trim status

Program Flash Checksum: Dump
Compare Flash Files

Tool

Regeate Validate

Flash Test Tool
t Tool

Export Flash
Device

Figure 77. Click Iso Bitmask Tool

Tool XO to Hex Tool

Iso Bitmask Tool
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43 Isolated Bitmask Generator Tool

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.

Select PMBus Commands |Hex Code Entry

[] PMBUS_CMD_PAGE (0x00)
[C] pMBUS_CMD_OPERATION (0x01)

[[] pMBUS_CMD_ON_OFF _CONFIG (0x02) E
[] pMBUS_CMD_CLEAR_FAULTS (0x03)

[C] 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)

[[] pMBUS_CMD_RESTORE_DEFAULT _ALL (0x12)
[] pMBUS_CMD_STORE_DEFAULT_CODE (0x13)
[C] PMBUS_CMD_RESTORE_DEFAULT_CODE (0x14)
[C] pMBUS_CMD_STORE_USER _ALL (0x15)

[[] pMBUS_CMD_RESTORE_USER _ALL (0x16)

[C] PMBUS_CMD_STORE_USER _CODE (0x17)

[[] PMBUS_CMD_RESTORE_USER _CODE (0x 18)
[C] pMBUS_CMD_CAPABILITY (0x19)

[[] PMBUS_CMD_SMBALERT_MASK (0x 18)

[[] pMBUS_CMD_VOUT_MODE (0x20)

[[J pMBUS _CMD_VOUT_COMMAND (0x21)

[ pMBUS_CMD_VOUT _TRIM (0x22)

[[] pMBUS_CMD_VOUT_CAL_OFFSET (0x23)

[C] PMBUS_CMD_VOUT_MAX (0x24)

~— Bitmask G¢ d

[[*=*PMBus commands selected**=

0x00, 0x00, \

[[] PMBUS CMD VOUT MARGIN HIGH (0x25)

>

Copywapboadj [Q SaveAs,..J L& Print J [& Print Previ:w..J

Figure 78. Bitmask Tool

Select commands desired in the bitmask and the bitmask code on the right is automatically generated.

SLUA676C—March 2013—Revised June 2019

Submit Documentation Feedback

Copyright © 2013-2019, Texas Instruments Incorporated

Fusion Digital Power Studio GUI for Isolated Power Applications 59


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLUA676C

13 TEXAS
INSTRUMENTS

Device GUI www.ti.com

¥ Isolated Bitmask Generator Tool e e
1, Select PMBus commands to generate bitmask.
2. Or paste the Hex Code bitmask to see which commands are being used.
1. Pick which commands you want

ST T
~ Bitmask Generated

PMBUS_CMD_PAGE
AL /[***PMBus commands selected***
[] PMBUS_CMD_OPERATION (0x01) [/PMBUS. CMD, PAGE (0x00)
(] PMBUS_CMD_ON_OFF_CONFT //PMBUS_CMD_STORE_DEFAULT_ALL (0x11)
[C] PMBUS_CMD_CLEAR _FAULJZ(0x03) //PMBUS_CMD_STORE _DEFAULT _CODE (0x13)
[ PMBUS_CMD_PHASE (0#3) //PMBUS_CMD_STORE_USER _ALL (0x15)
[C] PmBUS_CMD_WRIT,
PMBUS_CMD_STORE_DEFAULT_lLL (Ox11) // 0 10000000 00000000
// 101010100 00000000
[] PMBUS_CMD_RESTORE_DEFALLT _ALL (0x12) 2
PMBLIS_CMD_STORE_DEF: CODE (0x13) // 300000000 00000000
] PMBUS_CMD_RESTORE_DEFAULT_CODE (0x14) // 400000000 00000000
PMBUS_CMD_STORE_USER_ALL (Dx15) # 2 00000000 00000000
[] PMBUS_CMD_RESTORE_USER _ALL {0x16) 7 WO googond Woaoounnoo
[] PMBUS_CMD_STORE_USER_CODE (0x17) // 8 00000000 00000000
[] PMBUS_CMD_RESTORE_USER_CODE (0x18) ﬁ : 00000000 g%gooooo
] PMBUS_CMD_CAPABILITY (0x19) e Woooooooo oaoooooom
[] PMBUS_CMD_QUERY (0x14) // € 00000000 00000000
[T PMBUS_CMD_YOUT_MODE (0x20) //D 00000000 00000000 .
[] PMBUS_CMD_VOUT_COMMAND (0x21) #Emw 2. Copy and paste into C
] PMBUS_CMD_VOUT_TRIM (0x22) firmware codellll
[] PMBUS_CMD_¥OUT_CAL_OFFSET (0x23)
(] PMBUS_CMD_YOUT_MAX (0x24) {0x80, 0x00,
] PMBUS_CMD_YOUT_MARGIN_HIGH (0x25)
] PMBUS_CMD_YOUT_MARGIN_LOW (0x26)
] PMBUS_CMD_YOUT_TRANSITION_RATE (0x27)

[] PMBUS_CMD_YOUT_DROOP (0x28)

] PMBUS_CMD_VOUT_SCALE_LOOP (0x29)

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

[] PMBUS_CMD_POUT_MAX (0x31)

[C] PMBUS_CMD_MAX_DUTY (0x32)

] PMBUS_CMD_FREQUENCY_SWITCH (0x33)
] PMBUS_CMD_YIN_ON (0x35)

] PMBUS_CMD_VIN_OFF (0x36)

8888282252282

[] PMBUS_CMD_INTERLEAVE (0x37)
Copytocipboard | (G savess... | (& print... | (8 printpreview... | [ Hp [ o }

You can also work in reverse by pasting a known bitmask in C code and then see what commands those
bitmasks were indicating. You can also go back to the Select PMBus commands tab and all the indicated
ones are checked.
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&5 Isolated Bitmask Generator Tool

1. Select PMBus commands to generate bitmask.

Select PMBus Commands (ex Code Entry

1. Paste your C code bit
mask into here.

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

~— Bitmask Generated

PMBUS_CMD_PAGE
PMBUS_CMD _

// 0 10000000 00000000
// 101010100 00000000
// 200000000 00000000
// 3 00000000 00000000

00000000

// B 00000000 00000000
// C 00000000 00000000
// D 00000000 00000000

00000000

there.

PMBUS_CMD_STORE_USER _ALL

STORE_DEFAULT_ALL
PMBUS_CMD_STORE_DEFAULT_CODE

\

2. We work backwards
and figure out which

commands created

that bitmask.

3. Also, you can continue editting that
bit mask by switching to "Select PMBus
Commands" and continue working from

\

[ CopytanbnurdJ [ SaveAs...J [ﬂ PnntJ [ PrintPreview...]

5.7 Firmware Memory Debugger

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

SLUA676C—March 2013—Revised June 2019
Submit Documentation Feedback

Fusion Digital Power Studio GUI for Isolated Power Applications 61

Copyright © 2013-2019, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLUA676C

13 TEXAS

INSTRUMENTS
Device GUI www.ti.com
|Flash fdledcst.lns]fSlVBusllzc] Debug F.ltibs] Trln|ﬁ~!dh-mage]
Memory Debuager
Read and write using memory maps
Memory Peek/Poke
Peek/Poke at specific addresses
Device Tool
"One dick” analysis of a UCD3xxx-based device's firmware, ROM, config,
and trim state. Devices supported: UCD92xx, UCD90xxx, UCD30xx.
Scan Device in ROM Mode
Scan for Device in Program Mode: DEVICE ID PMBUS REVISION
[] When a device is found, dump additional PMBus commands \
Command ROM to execute its program (SendByte 0xFO0 to Address 11)
ommand Program to jump to RO sendByte 0xD9 to Address 88
ROM API $SMBus Debug USB Adapter (SAA) Settings Memory Debugger
Peek/Poke IC Registers
Memory Peek/Poke Firmware Download DFlash: 0xFF OxAA ’
P Erase/Set O Oxad\ oSOk T
Report trim status Dump Info Block Erase/Set PFlash: 0xFF OxAA
Program Flash Checksum:  Dump Calculate Recreate Validate Clear
ExportFlash Compare Flash Files DumpFlashFile Flash TestTool  Full ExportTool X0 to Hex Tool
Figure 79. Memory Debugger
43 Fusion Memory Debugger - DC-DC LLC Firmware v0.0.23.0 @ Address 88 Tew
File -
Al ¢ Watch List
Regster Variable Name: (+]) ‘substrngMatch [+] [_Fiter ) show: @ Al ORegsters (ORAM (O DFlash () PFast
Selection: Al £) > pmbus_checksum T
[Name | Desarpton [Type [vave  [Hex  [address [sae |category | | [ 12
parm_index Ulnt8 0x0001901F 1byte RAM (]
E  parm_mem_length Array unsig.... 0x00004FBC 38 bytes PRash O
G} parm_mem_start Array unsig... 0x0000F70 76 bytes PFlash O
parm_offset Int16 0x00019020 2bytes RAM O
parm_size Uints 0x00019023 1byte RAM 0O
perod Ulnt16 00x0000  O0x000193F2 2bytes RAM O
pfc_command for APEC demo Ulnts 0x000193E9 1byte RAM O
pfc_os_enable for APEC demo Ulnts OxD00193EC 1byte RAM O
@  pfc_out_struct Struct PFC_... 0x000193C8 27 bytes RAM O
pfc_phase 2 _enable for APEC demo Ulnt8 0x000193EA 1byte RAM 0O
pfc_zvs_enable for APEC demo Ulnts 0x000193E8  1byte RAM O
G} pmbus_buffer Aray unsig... 0x00019024 40 bytes RAM O
- pmbus_buffer_posiion Ulnts OxD001S0E  1byte RAM O
pmbus_chedksum Uint32 2,271,5... 0x87654... 0x00018910 4bytes DFiash [eerresn]
pmbus_chedsum b For Portabiity, Itls ... Ulnt32 0x00018A30 4bytes DFlash D
()  pmbus_dedc_cal Array PMBU... 0x00019108 12bytes  RAM DO
)  pmbus_dedc_cal_constants Aay PMBU... 0x00018880 12bytes DFash O
G pmbus_dcdc_cal_constants_b Array PMBU... 0x000189A0 12bytes  DFlash D
-  pmbus_dodc_cal_nonpaged second ral default v... StructPMBU... 0x00019174 4 bytes RAM O
£  pmbus_dodc_cal_nonpaged_constants second ral default v... Struct PMBU... 0x0001888C 4 bytes DFlash D
)  pmbus_dedc_cal_nonpaged _consta... second ral default v... Struct PMBU... 0x000189AC 4 bytes DFlash D
(G}  pmbus_dedc_config Array PMBU... 0x00019068 76 bytes RAM O
3} pmbus_dode_config_constants Array PMBU... 0x00018890 76bytes  DFlash D
e e ol o b R o ETr— ~
Expand All [ import.. ) [Ewonseeced..) [ evotal.. || clearwatchust ]
Tmestamp  Message Copvicq Cearilog |2
12:35:25.616 Ox00018910: read 4byte(s) 0x87654321 5;
v
Fusion Digital Power Designer v1.8.124 [2011-10-13] | DC-DC LLC Firmware 0.0.23.0 @ Address 88 | Map Felder: UCD3138LLCEVM 028 | USB Adapter v1.0.10 [PEC; 400 kHz]
Figure 80. GUI Debugger
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To also access the GUI through the Design GUI, click the “Memory Debugger” item under tools, shown in
Figure 81.

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 ...

ASCH 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 Studio GUI Debugger Tool

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

[ Mame | Descroton | Type Vaive Hex | address | sae | Category | | 1 ]
AdRegs RQIndexOffset Ve... StuctdDC_... | 0x00040000 152bytes  Register O e
CrmRegs Memory Fne Base A...  Struct CIM_... OFFFFFF20 24 bytes Register O
G DecRegs DPVIM Individual Reg... Stuct DEC_... ONFFFFFECO 156bytes  Register O

DpweniRegs Struct DPWM, Ox000D0000 140bytes  Register

Opwen 1Regs Struct DPWM 0x00040000 140bytes  Register

DpwmRegs Struct DPWM, 0x00070000 140bytes  Register

DpwmRegs Anslog Comparator ...  Struct DPWM 000050000 140 bytes Aegster

FaltMuRegs Ramp Control Register  Stuct FALLT.. O0x00030000 123bytes  Register

FeCtritRegs Struct FE_CT.., OxO00ED00D 68 bytes Register O
B FecriRegs Struct FE_CT. 0x000B0000 68 bytes Register O
G  FeCiZegs Fiter Status Register  Struct FE_CT. 0x00080000 63 bytes Register

Fiter(Regs Struct FILTE Ox000C0000 100 bytes  Register

Filter IRegs Stuct FILTE... 0x00050000 100 bytes Register

Filter Regs Fault Port 1JO Direct... Struct FILTE... 000060000 100 bytes Regster O

GioRegs FrontEnd Contral 0. St GIO_. ONFFF7FACO 64bytes  Register

LoopMnRegs Clock TrmRegister  StructLOCP.... Ox00020000 120bytes  Register

MscanalogRegs Static Memory Contr....  Struct MISC_ ONFFF7FO00 72bytes Register

MmcRegs PMEUs Control Regst... StuctMMC_, ONFFEFFDO0 60 bytes Register

PMBusRegs Clock Control Registe.... Struct PMBU... OXFFF7F600 36 bytes Register

SysRegs T24 Counter Data Re... StuctSYS_R.. OXFFFFFFD0 48 bytes Register

TimerRegs UART Control Regsst... Struct TIMER... ONFFF7FD00 156bytes  Register O

UartoRegs SIUCtUART. ONFFF7ECO0 56 bytes Register

UartIRegs  alow reading const... Struct UART ONFFF7EDO0 55 bytes Register

Figure 82. GUI UCD3138 Debugger — Defaults

If you expand any item on this list, you 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 Category
5 FeCtilRegs ] StructFE_C... ] '0x000B0000 68bytes  Register
+) FeCtriZRegs Fiter Status Register  Struct FE_C... 0x00080000 68 bytes Register —]
= FiterORegs Struct FILTE... 0x000C0000 100 bytes Register —]
3 FILTERSTATUS Fiter Status Register  Union FILTE... 0x000C0000 4 bytes Register O
FILTERCTRL Fiter Control Register Union FILTE... 0x000C0004 4bytes Register O
CPUXN CPU XN Register Union CPUX, 0x000C0008 4 bytes Register O
FILTERXNREAD Fiter XN Read Register Union FILTE... 0x000C000C 4 bytes Register O
FILTERKIYNREAD Fiter KI YN Read Re... Union FILTE... 0x000C0010 4bytes Register N
FILTERKDYNREAD Fiter KD YNRead R... Union FILTE... 0x000C0014 4bytes Register l ]
FILTERYNREAD Fiter YN Read Register Union FILTE... 0x000C0018 4bytes Register O
COEFCONFIG Coeffident Configur... Union COEF... 0x000C001C 4bytes Register —]
FILTERKPCOEFO Fiter KP Coeffident ... Union FILTE... 0x00007... 0x000C0020 4bytes Register O
all Ulnt32 29,033 0x00007... 0x000C0020 4bytes Register :]
bit Struct FILTE... 0x00007... Ox000C0020 4bytes Register j
Bit Fields Bit Felds 0x00007... 0x000C0020 4bytes Register [
KP_COEF_1[31:16]  KP Coefficent 1 S Bit Field: 16 0 0x0000 0x000C0020 16 bits Regster [
KP_COEF_0 [15:0] KP Coefficent 0 S Bit Field: 16 29,033 Ox7169  Ox0D00CD022 16 bits Register [rereesll weire

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 forces the debugger to read the corresponding register from the device. Entering a new value in the
“Value” or “Hex” fields and then clicking “WRITE" writes 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. See the appropriate programmer 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 turns 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 now
displays the selected.

bit
=} Bit Fields
KP _1[31:16) KP Coeffident 1
; _COEF_0 [15:0] KP Coefficent 0

v e, Ae L TN Sy g '

ST

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 pops up providing detailed instruction on what to do. For an example,
see Figure 86.
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¥

~~ About Map/PP Files

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

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

® ".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 x0000c.map linker option to create a map file during complation. 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 bundied with the GUI.

~— Select Files & Options

Settings are saved for each unique DEVICE_ID. So for example, if you switch between UCD9244
and UCD9222, the debugger will automa use the apprpriate fles,

Current Setting: Show - Manually Select Map
uCD3:

[ selectFolder Cantaining Map/mFies | [ selectzipFileContaining Map/PPFiles |

( Show Registers Only - Auto Select Map ] [ Show Registers Only - Manually Select Map 1

[[] Collapse unions in favor of bit fields
Because the debugper 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. Chediing this box simplifies the variable node tree by only
showing bit field structs when other members of a union are only simple types.

[[] Code Composer small enums mode was used
Chedk this if the --small-enums mode was used in Code Composer when the target firmware was
. Smal enums mode reduces the size that enums take up in memory (varable length

compled.
instead of fixed 4 byte length).

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) )
General Compiler IUnker | Link Order |

Category: Preprocessor
Basic Include Search Path (4):|../header files
Advanced
Advanced Opt. | Pre-Define Symbol (d): |_DEBUG
E‘f;db“" Undefine Symbol (u): |
stembw Preprocessing: IWllh Comments (ppc) jl
arser

Preprocessor | Continue with Compilation (ppa)

Diagnostics \

OK I Cancel Help

Figure 1 - “.pp” Generation Parameters

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) 7 =R
"General | Compiler Linker | Link Order |
< -heap10 -m" \cyclone map" 0" .\Debug'cyclone out" -stack200 -w x -
Category: Basic
ABI (~abi=): [None. defautt to ARMS |
Libraries
Advanced | I Suppress Banner (q)
Output Module: | ~|
Qutput Filename (<) |_\Debug\cyclone out
|Map Filename (m): |.\cyclone.map I‘
Autoinit Model: IRun-Tme Autointialization (<) Ll ‘
Heap Size (he oM |1O
Stack Size X |200
Fill Value |
Code Point (<):
QK Cancel Help

Figure 1 - Map Filename

Figure 88. Map Filename

After selecting the location of the “.map” and “.pp” files, the debugger extracts 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 creates a local cache of the data it extracts. So as long as the files do not
change subsequent launches of the debugger is 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.
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Debugg DC-D are v0.0.23.0 @
| File
rromi ¢ Watch List {
Register Variable Name: [v] |substring Match [v] [ Filter | Show: WAl ORegisters ORrAM (O DFlash O Prlast
Selection: Watch List €} > supply_state §) (Supply state enum for state machine)
[Mame [Dexrunon ‘ Type Value {[Addtess | Size |Caneqorv ] ] | '|
S} DpwmORegs DPWM Module Regist... Struct DPWM... O0x00000000 140 bytes Register a
= DPWMEVL Union DPWM. ... v OxDOODO010 4bytes Register a
& bit DPWM Event 1Regis... Struct DPWM.., e OX000D0010 4bytes Register O
S Bit Felds Bit Fields e OxD00D0010 4bytes Register 0
¥ EVENT1[17:4) Event 1 configuration U Bit Field: 14 44 ... 0x000D0011 14bits Register O
) - FeCtiORegs Front End Control Mo... Struct FE_CT... OxD00E0000 68 bytes Register O
£ RAMPCTRL Ramp Control Register  Union RAMP... ... OXDO0E0000 4bytes Register O
B /- bit Ramp Control Register  Struct RAMP... ... OxDOOEQ000 4bytes Register O
B BitFelds Bit Fields ... OXDO0EQ000 4bytes Register O
»¢ ANALOG_PCM_INT E... Analog Peak Current... U Bit Field:1 0 ... Ox000E0002 1bit Register O
¢ MASTER _SEL [6:5] Master Ramp IF Select U Bit Field:2 0 ... OxDOOEOOO3 2bits Regster 0
= FilterORegs Fiter Module Registe... Struct FILTE... 0x000C0000 100 bytes Register O
= FILTERKPCOEFO Fiter KP Coeffident ... Union FILTE... woo Ox000CO020 4bytes Register a
O] bit Fiter KP Coeffident ... Struct FILTE... ws OXD00C0020 4bytes Register O
B BtFelds Bit Freids - OX000C0020 4bytes Register O
J'v KP_COEF_0 [15:0) KP Coeffident 0 S Bit Field: 16 29,033 ... Ox000C0022 16 bits Register O
[ pmbus_dcdc_config_constants Array PMBUS... 0x00018890 76 bytes DFlash 0O
= pmbus_dcde_config_constants[0]  must be even numbe... Struct PMBU... 0x00018890 76 bytes DFlash O
¥ vout_cmd Ulnt16 6,144 ... 0x00018890 2bytes DFlash O
¢ supply_state Supply state enum fo... Enum SUPPL... | 0-STATE_IDLE[v] ... Ox0001936C 4bytes RAM e ()
0 - STATE_IDLE
1- STATE_RAMP_UP
2 - STATE_RAMP_DOWN
3 - STATE_REGULATED
4 - STATE_LIGHT_LOAD
[ Collapse All 7] [Refreshwat:h List | 5 - STATE_CPCC tysumed..J [ Bxport All ... 7] [ Clear Watch I.lsrj
6 - STATE_FAILT i
7 - STATE_VOUT_TRANSITION
Timestamp | Message Coovico Clearlog |*
09:51:48.483  Ox000E0000: read 4 byte(s) 0x00000001 L
v
Fusion Digital Power Designer v1.8.124 [2011-10-13] | DC-DC LLC Firmware v0.0.23.0 @ Address 88 | Map Folder: UCD3138LLCEVM_028 | USE 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./

The increment is normally one. 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 Uintl6é my uintl6; // test root node [min=5, max=200, step=5]

typedef struct

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

The 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:
» Step: simple increment/decrement. If the current value is 2 and the step is 5, clicking up, changes the

value to 7.
* Res: modulo oriented resolution. If the current value is 2 and the res is 5, clicking up, changes the
value to 5.
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5.8 SMBus Debug
o1 P e
SAA Adapter Settings
Configure SAA Adapter settings
SMBus Debug
Read/Write data and send commands
ROM API
Make calls to ROM functions for UCD30xx
PEC & SMBus -> I12C Translation Tool
PEC byte calculator + Converts SMBus requests into 12C transactions
Figure 90. SMBus Debug Link
The tool looks like Figure 91 when owned.
45 SMBus & SAA Tool ok
Target / I -
I
Device Address: 88 *-_*‘ S8 'h (Al Values Below Are Hex) Speafy BREES [ Group Protocol... ] [ SAA Settings ... ] ]
~ Read Dat — Write Dat:
Cmd Data Status md  Data Status
(O Receive Byte -_— n/a (@ SendByte |00 nfa
(O Read Byte - nfa O write Byte nfa
() Read Word --- nfa O Write Word nfa
@Readedt El 2233445566778899AABBCCDDEEFFOL ACK OWD&M n/a
(O Read Blodk - nfa
(96 byte)
iw Length: 1
Send Note: do not indude th byte; tomat
defined f;ovw (&\dgm pr‘:zs: :Ealmhdow;xuy
~ Pr Calls ~ Signals
nd  Data Status SMBALERT=: High
() Process Call 00 0000 | ——- nja
(Word write, word read) Control Lines:  #1 #2 #3 #4 #5
(ddingsets) OHigh Omigh Otich Otish OHigh
O BockProcess Ca " S S e | T
(Block write, block read)
Write Length: 1 ~— GPIO Peek/Poke
ReadLength: — Read: ——- b7 b6 bS b4 b3 b2 bl b0
Rad: [J] O O O O O 0O 0O -R,,d,wm
Fend wi: ] O O O O O O
~ Log
10:26:05.772: SAA =1: PollPmbusSignalLines: ACK signal § is High
10:26:05.773: SMBALERT = now High
10:26:59.905: SAA =1: BlockRead (Address 11d, Cmd OXE1): NACK =
10:27:05.118: SAA #1: BlockRead (Address 83d, Cmd OXE1): ACK 0x2233445566773399AABBCCODEEFFO1

In order to use this tool, you need to specify the device address. This tool can be used to interact with

Figure 91. SMBus Debug

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.

5.9

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 ends up in the new folder. Only relevant files are updated or used. All files used, updated, or simply
copied are reported in the log.
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5.9.1 How to Access

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

Tools

¥ Address Scanner Tool

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

¥ EEPROM File Compare Tool

¥ EEPROM File Tool

¥ Firmware & Project File Downlfad
¥ Firmware Download Tool

¥ Isolated CCS Conversion Tool

¥ Isolated GUI Bit Mask Generator
¥ PEC & SMBus to 12C 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.

[Fiash) [Checksums | [SMBus/12C |[Debug] Utiities [Trim|[Muit-image

Iso Bitmask Tool
Used to decode/encode command bitmasks set in firmware to communicate to the
GUI which PMBus commands are supported.

Mantissa/Exponent Tool

Decimal 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 93. Conversion Tool Access from Device GUI

5.9.2 Usage
1. Browse to the location of the CCS 3.3 UCD31XX project file (*.pjt).

2. Browse to the location of where the new CCS 5.5 project is stored. By clicking the browse button, it
suggests the new “Project name” based on the project name from CCS 3.3. The newly created project
creates a folder with the “Project name” and a timestamp appended (for example
“UCD3138LLCEVM_028_25-12-2014-12-05-22").

3. Click “Convert.”

4. After the project has completed (usually after a couple seconds), the log is updated with the results.
Sometimes it indicates 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, that is the original project was not even using
this file). All updates made by the tool is displayed in the log. Code changes are displayed in a light
green. The old and new versions of the code are both shown. Below are some snapshots 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.html").

a. After the conversion is completed, code changes made including filename, line number, and old
and new code are displayed.

b. The log 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.

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

The project can now be imported to CCS 6.
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5.10 Function Command Summary

The following table lists the ROM/Program commands called for some of the common functions used in
the Device GUI.

Table 1. ROM/Program Commands

Device GUI Mode: Commands
E ’ ROM/Progra Description
unction m Code (hex) Command Trans. Type Data Format
OXEC Read Version
L - Scans for the device in ROM mode
S‘?&\? a’g%eem ROM OxFD ggg:gssre Read E etzg)Block (upto 32 and reads PKGID at address
Y OxFFF7F010 using OxFD and OxFA.
OxFA Read 4 Bytes
MFR command supported by UCD
Program OxFD DEVICE_ID Eetzcsi)Block (upto 32 String devices. Ex.
4 “UCD310128V1|0.1.0.0010|131009"
Contains bitmask of paged DCDC
Program OxE4 EEADS—DCDC—PAG Read only Bitmask supported commands in the
firmware
Scan for Device - -
) Contains bitmask of non paged
in Program CMDS_DCDC_NON . :
Mode: DEVICE Program OXE5 PAGED Read only Bitmask DCDC suppor_ted commands in the
D firmware
. Contains bitmask of PFC supported
Program OxE6 CMDS_PFC Read only Bitmask commands in the firmware.
Special value that maps to a
. topology and how it is compensated
Program OXE7 SETUP_ID Read only String within the Fusion Studio GUI. Ex.
“VERSION1|LLCO001"
Scan for Device
in Program . .
Mode: DEVICE Program OxFC - - - Not applicable for UCD devices
CODE
Scan for Device
in Program . .
Mode: IC Program O0XAD - - - Not applicable for UCD devices
DEVICE ID
Scan for Device
in Program Defined by PMBus spec. All PMBus
Mode: PMBUS Program 0x98 PMBUS_REVISION | Read Byte Byte devices support it.
REVISION
EXx.
O0x9A MFR_MODEL “UCD3138LLC
EVM-028"
0X9B MFR_REVISION Ex. “E3” If this box is
[Check] When a Ex. “SV001” — | checked then after
device is found, 0X9E MER SERIAL unique any of the scans
dump additional Program - R/W Block String identifier above are
PMBus — completed, these
commands 0X99 MFR_ID Ex. “Tl commands are
Ex.“14033" | read.
0X9D MFR_DATE YYMMDD
0X9C | MFR_LOCATION Ex. T?fi”as’
Command ROM
to execute its
program Executes the First Block of program
(SendByte OXFO ROM O0xFO Send Byte flash
to Address 11)
First Block
Command ROM
to e;(ct)acruat% its For devices that support multiple
(Ser?ngte OXE7 program flashes, this command
4 ROM OxF7 Send Byte executes the flash from the second
to Address 11) block he third block f
Second lock (or the third block for
UCD3138 128).
executable
block
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Table 1. ROM/Program Commands (continued)
. Mode: Commands
Dewce_GUI ROM/Progra Description
Function m Code (hex) Command Trans. Type Data Format
Command
Program to
jump to ROM Program 0xD9 ENABLE_ROM - ENABLE_ROM
(SendByte
0xD9)
Command
Program to When pressing the command to
jump to ROM . jump to ROM if OxF9 is
(SendByte Program OxF9 ENABLE_ROM2 String implemented, you must enter a
0xD9) with 0xF9 password and it is sent with OxF9
implemented
Memor Program OxE2 PARM_INFO Block PARM_INFO and PARM_VALUE
4 are both used. The first sets the
Debugger/Peek h
Poke Program OXE3 PARM_VALUE Block address to be read and the second
returns the value at that location.

5.11 Override Commands

Settings

Custom Mode ...

(Tools

Override Commands

Last ROM Found:
IC Info: UCD31xx 64Revl
ROM Info: ROM v4IC v1
Package ID: 64-pin

Last Program Found:

Scan Device in RO
Scan for Device in
When a device

Command ROM to

Flach ||Checkaiim

Figure 94. Access to Override Commands

In Section 5.10, 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 you need 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 you can still benefit from the Device GUI. Figure 95 displays the
available MFR commands that the you can override, assuming implementation has remained the same.
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Override PMBus Command hex codes =

Override command code(s):

Commands Default Code  Override Code

ENABLE_ROM_MODE D9 0x d9 [] override?
PARM_INFO E2 Ox|e5S [¥] Override?
PARM_VALUE E3 Ox|e6 [¥] Override?
CMDS_DCDC_PAGED E4 0x el [¥] Override?
CMDS_DCDC_NONPAGED ES 0x e2| [¥] Override?
CMDS_PFC E6 0x &6 [] override?
ENABLE_ROM_MODE2 F9 o0x|f9 [] Override?
DEVICE_ID FD ox | fd [] Override?

([ ok ][ concel |

Figure 95. Four Commands Have Been Overridden

'
/'(r)verride(ﬂ
~

: IC DEVICE ID PMBUS REVISION

ess 11) (®Block0 () Block 1

. aa)
1 88)

Figure 96. Override in Top Right Shown

6 Command Line Tools

In the install directory, there are a number of command line tools that are included. These command line
tools replicate the functionality of a number of tools described in the Device GUI. To get more information
on each of the command line tools, simply go to the install directory in a command prompt session and
append —help to the tool.
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Program Files (x86) > Texas Instruments > Fusion Digital Power Studio3.0.37 » bin

-

Free.Hid.dll
Free.Misc.dll
Free.WinForms.Misc.dll

©) Fusion Digital Power Studio Help Center....

Ed Fusion Digital Power Studio.exe

. Fusion Digital Power Studio.exe.config

E] Fusion Tonl L auncher.exe

[Z] FusionConfigWiriter.exe

| FusionCreateTesterMatlabMap.exe

[%7] FusionDebuggerExportDump.exe

] FusionDeviceExporter.exe

] FusionEepromDump.exe

] FusionFirmwareDownload.exe

[ FusionHexToSVF.exe

] FusionParamReader.exe

] FusionParamWriter.exe

] FusionPMBusScan.exe

] FusionProjectFileTool.exe

| FusionScriptRunner.exe

] FusionX0Converter.exe 6/5/201

2 FusionX0ToHex.exe
ICSharpCode.SharpZipLib.dll
MathNet.Numerics.dll
MathNet.Numerics.10.dll
Microsoft.Expression.Drawing.dll
Microsoft.Expression.Interactions.dll

Microsoft.Office.Interop.Excel.dll

6.1 FusionFirmwareDownload.exe
This command line allows you to download firmware to the device with the same configuration options as
described in Section 5.3. Below is an image of what appears when looking up the help for this command
‘ @ Command Prompt - FusionFirmwareDownload.exe --help - a X
5 Instrumen
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7 APl — Application Programming Interface
www.ti.com/tool/fusion_digital_power_api

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. Tl provides binary libraries, source code
for examples, and documentation.

8 Production Tool
http://www.ti.com/tool/fusion-production-gui

When it is time for production, there is another tool that has been used to speed up the process of
configuring devices. It is 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 output of the device, and various other
functions. You can also develop their own functions to include in the manufacturing scripts.

9 Documentation and References

9.1 References
» PMBus specification
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