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2 IMPORTANT NOTICE

Texas Instruments and its subsidiaries (TI) reserve the right to make changes to their products or to discontinue
any product or service without notice, and advise customers to obtain the latest version of relevant information to
verify, before placing orders, that information being relied on is current and complete. All products are sold subject
to the terms and conditions of sale supplied at the time of order acknowledgement, including those pertaining to
warranty, patent infringement, and limitation of liability.

Tl warrants performance of its semiconductor products to the specifications applicable at the time of sale in
accordance with TI's standard warranty. Testing and other quality control techniques are utilized to the extent Tl
deems necessary to support this warranty. Specific testing of all parameters of each device is not necessarily
performed, except those mandated by government requirements.

Customers are responsible for their applications using TI components.

In order to minimize risks associated with the customer’s applications, adequate design and operating safeguards
must be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance or customer product design. Tl does not warrant or represent
that any license, either express or implied, is granted under any patent right, copyright, mask work right, or other
intellectual property right of Tl covering or relating to any combination, machine, or process in which such products
or services might be or are used. TI's publication of information regarding any third party’s products or services
does not constitute TI's approval, license, warranty or endorsement thereof.

Reproduction of information in Tl data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations and notices. Representation or
reproduction of this information with alteration voids all warranties provided for an associated Tl product or service,
is an unfair and deceptive business practice, and Tl is not responsible or liable for any such use.

Resale of TI's products or services with statements different from or beyond the parameters stated by Tl for that
products or service voids all express and any implied warranties for the associated TI product or service, is an
unfair and deceptive business practice, and Tl is not responsible nor liable for any such use.

Also see: Standard Terms and Conditions of Sale for Semiconductor Products.

www.ti.com/sc/docs/stdterms.htm

Mailing Address:

Texas Instruments
Post Office Box 655303
Dallas, Texas 75265

Copyright ©2002, Texas Instruments Incorporated
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4 About This User’s Guide

4.1 Documented Program Version

This user guide describes Fusion Digital Power Designer and some of the tools that come packaged with it in the
Installer. The installer has components that are related to non-isolated and isolated users. This guide is written
specifically with isolated users in mind, with emphasis on the UCD31XX.

4.2 Conventions

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

4.3 User Interface Terminology & Tips

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

Radio Button

User can only select one of the circles at a time. For example,
clicking “High” will deselect “None.”

Spin Edit 0.580 =]
Used for numeric entry. User can type in a number directly or —

click the up and down arrows to increment or decrement the
number. The up/down usually changes the last decimal place
(adding or subtracting 0.001 in this example).

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

Disabled (Grayed Out)

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

(®Mome  (JLow () High

4.4 Terminology
Designer GUI or GUI — refers to Fusion Digital Power Designer GUI (main tool)

Device GUI or Engineering GUI — refers to UCD3xxx Device GUI

4.5 Providing Feedback on this User’s Guide
Please contact your Texas Instruments representative to give feedback on this document.

Chapter 4 — About This User's Guide www.ti.com Page 6 of 51
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5 Getting Started

5.1 PC Requirements

The GUI requires the following:
e A PC running Windows XP/Windows 7
e Microsoft.NET Framework version 2.0

Microsoft.NET is the runtime application framework that the GUI uses. The GUI’s installer will ensure version 2.0
of .NET is installed, and install if necessary.

5.2 USB Adapter

The EVM is attached to the PC through a Texas Instruments serial bus adapter, part number HPA172". The user
should have received this adapter with an EVM. The serial adapter must be running firmware v. 1.0.5 or higher. If
the adapter’s firmware does not meet this requirement, a warning message will appear when the GUI first starts.

The GUI can be run in “Offline mode” without the serial bus adapter, which allows the user to edit an existing
device configuration or experiment with a default “virtual device.”

5.3 Download & Installation

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

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

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

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

t[?;! Setup - Texas Instruments Fusion Digital Power Designer

Select Additional Tasks
Which additional tasks should be performed?

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

| Create a desktop icon -

| Create a Quick Launch icon L
Other desktop shortcuts

| Fusion Design Offiine

| SMBus SAA Debug Tool

| UCD3xxx Device GUI
Additional Tasks:

| add application directory to your system PATH

m

! | < Back |[ Mext = ll Cancel |I
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5.4 Upgrading the GUI

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

5.5 Multiple Installations of the GUI

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

When you install a second copy of the GUI, you need to ensure the name of the folder for the additional copy is
named different from the default folder name, “Texas Instruments Fusion Digital Power Designer.” The easiest way
to do this is to append something descriptive to the folder name. For example, in the following example “ — Beta”
was appended to the installation folder pathname:

{ielSetup - Texas Instruments Fusion Digital Power Designer,

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

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

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

F\Ie‘s\Tekas Instruments Fusion Digital Power Designer - Beta |

At least 19.1 MB of free disk space iz required.

[ <Back || Nest> |[ Cancel ]

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

{ielSetup - Texas Instruments Fusion Digital Power Designer,

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

Setup will create the pragram's shortouts in the fallowing Start Menu folder.

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

Texas Instruments Fusion Digital Pawer Designer - Beta |

[ Don't create a Start Menu folder

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

il Setup - Texas Instruments Fusion Digital Power Designer

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

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

Additional icons:

[] Create a desktop icon

[ < Back ” Meut » ][ Cancel ]

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

% windows Update
é Internet Explorer
B3 Command Prompt

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

ll‘j Moved 3

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

ifjstat € PEO

5.6 Overview

The Fusion Digital Power Designer or Designer GUI is the main tool of the package. In addition to the Designer
GUI there are a number of tools that are very helpful. Depending on what stage of development, one tool may be
more advantageous than another. This user guide aims to cover the most important tools included in the installer.

6 Fusion Digital Power Designer (Designer GUI)

6.1 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.

PITearl € 9~

> ?;')D ——— Quick Launch Shortcut

'y Start

Chapter 6 — Fusion Digital Power Designer (Designer GUI)
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Jj Startup

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

@) Docurmentation & Help Center

-

Jj Texas Instruments Fusion Digital Power ManuFacturing Tool — #
I TI-COMM For windaws v
I THE270 web >
Jj \iebE k E.';] Fusion Digikal Power Designer
I winzip b
Adobe Reader 9

& Internet Explorer
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Figure 1 - Accessing Designer GUI from Start Menu

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

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

i3 TEXAS INSTRUMENTS

FUsion Digie] Poywer Daglgnas

Version 1.0.0.27650 [2011-10-27]

HNo USB Adapter Found!

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

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

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 such,
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
analysed. If the SETUP_ID is not recognized, due to being part of new firmware, for example, then there
are some steps that can be taken to still allow for communication with the GUI. See “Section 6.1.1.1
SETUP_ID in firmware is not recognized by the GUI”.

Chapter 6 — Fusion Digital Power Designer (Designer GUI)
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4. While the scanning process occurs, you will see a dialog box:

i3 TEXAS INSTRUMENTS

Fusilon Digitzl Power [Dasignar
Version 1.0.0.27650 [2011-10-27]

Scanning for devices on the PMBus ...

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

Wi TEXAS INSTRUMENTS

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

No Devices Found!

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

Scanning Mode: DEVICE_ID and DEVICE_CODE scan

USB Adapter Firmware Version: 1.0.10

Bus Speed:  Packet Error Checking: ALERT Pullup: 2.2k [v]
(100 kHz (=) Enabled CLOCK Pullup: 2.2ka  [v]
(*)400 khiz () Disabled DATA Pullup: 2.2k2  [v]
| Change Device Scanning Options | | Retry | | AdapterMode ... | | Offline Mode | | ExitProgram |

Double check your USB adapter connection and power to your device and click "Retry" if you would like to
retry the scan.

If the GUI is still unable to detect the device see the following troubleshooting tips in “Section 6.1.1
Connection Troubleshooting Tips.”

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

Chapter 6 — Fusion Digital Power Designer (Designer GUI)
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6.1.1 Connection Troubleshooting Tips

Problem Resolution

The scan never occurs. The GUI This usually indicates the USB serial adapter is not
immediately comes up with the error form.  attached to the PC or is malfunctioning. Verify that the
When retry is clicked, the error form green LED on the serial adapter is ON. If it is not, unplug
reappears immediately. the adapter, power off your device, reconnect the adapter,

and then power on your device.

The GUI scans each address, but can not  Verify that power is on to the device. Try re-applying
find the device power to the EVM. Also, try resetting the USB adapter as
described above.

6.1.1.1 SETUP_ID in firmware is not recognized by the GUI

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

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

6.1.1.1.1 Change the Device Scanning Options

wip TEXAS INSTRUMENTS

rUsion Diglial Powsr Daslgnar

Version 1.0.0.27650 [2011-10-27]

No Devices Found!

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

Scanning Mode: DEVICE_ID and DEVICE_CODE scan

USB Adapter Firmware Version: 1.0.10

Bus Speed:  Packet Error Checking: ALERT Pullup: 2.2k2 [~]

() 100 kHz (*) Enabled CLOCK Pullup: 2.2k2 EI

(5)400 kHz () Disabled DATA Pullup: 22ka  [v]
QChangeDe\.riceScanning Opﬁo_r@| Retry | | AdapterMode ... | | Offline Mode | | ExitProgram

Figure 2 - Select Change Device Scanning Options
The following dialog allows you tell the scanner what type of device is to be expected at each address.
Click the button “UCD3XXX Isolated” at the top right. Click “OK” and then “Retry” the scan.

Chapter 6 — Fusion Digital Power Designer (Designer GUI)
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¥4 Device Scan Editor =l

Set All Addresses To: [ Skip ] [ DEVICEJD] [DEVICEJ:ODE] [DE\IICEJD &DEVICE_coD€ | [{UCDTox | -

~

Figure 3 - Click UCD3XXX Isolated at top

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

Instruments Fusion Digital ar Device GUIs

Texas Instruments Fusion Digital Power Manufackuring Tool  # Special * Masquerade as TPS40400

TI-COMM far Windows » Tadls v} M8 Masquerade as UCD3000ISOZ

TH3Z70 Web » | &) Documentation & Help Center T e solated Falback Device Scan Mode
WebEx 3 * Fusion Digital Power Designer

WinZip 3 * Fusion Digital Power Designer OFfline Mode

B8 adobe Readsr 9 B License Agresment

"_',é Internet Explarer Texas Instruments Home Page

@ Cutlook Express ﬁg;! Uninstal

Figure 4 - Start>Texas Instruments...>Special>UCD3XXX Isolated Fallback Device Scan Mode

6.2 Enable GUI Protected Features

Figure 5 shows how to access the configuration screen to enable the GUI protected features. Figure 6 shows the
screen. Make sure the selections are checked as shown and in the password box type the word “forestIn.” Click

OK and then many features will be available.

Chapter 6 — Fusion Digital Power Designer (Designer GUI)
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43 Fusion Digital Power Designer - DC-DC LLC @ Address 88 - Page

File Device Tools Debug Help

Import Project ...

gs - Page 0x0
< Save Project As ... 45.375 V
l E-Mail Project 5.156 V
{ Import ... 8.34A
[ Export ... L: 1359
Preferences ... ! -
( USB Adapter Settings ... ;
¢ . Registers/Lines
Exit
B S oK
" Tout: 0K
Temp: 0K
Show Warn & Fault Input: oK
Limit Editors

Figure 5: GUI Preferences

t

— Preferences

Maowve device dashboard window when main window
is moved or resized

[ ] Use PAGE_PLUS_READ and PAGE_PLUS_WRITE to
readwrite PAGEd commands on FMBus 1.2 capable
devices

[ ] show advanced editors and features that are normally
hidden {e.q. "Advanced Config” on UCD32xx and “all
Config” on UCDS90mx)

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

Password: ssssssss valid

[ ] Enable GUI customer-spedific features

—

Configure Device Scan Mode and Addresses

[ Enable all Standard Warninags/Caonfirmations

[ Delete All Application Preferences

(ned ) [ ox )

Figure 6: GUI Protected Features
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6.3 Monitor

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

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

File Device Tools Debug Help DC-DC HSFB @ 88 - Page 0x0
Monitor (Readings - Page 0x0 | [Temperature #1 | [Temperature #2 &)
Show Hide Plots: .
M T ZZl OTF: sofE =c omw: w0« OTF: 50 =c oTw: 40 =c
|:| :\ﬁn |:| Vout Vout: 1,367 V
L LlPout | I\ Tout: . 4.24 4
Areno1 Mrens2| | Available plotg 160 100
Al Temp Freq Temp 1: £hL &0 143 °C 0
Temp 2: -450 °C ;‘2’3 T
(®) Fit All Flots on Screen 80 -200
p - - -
() Scale Plots to Screen || [ Status Registers/Lines ﬁ -300
Width Vout: 0K 20 -400 -450.°C.
2t Tout: 0K 0 -500 :
26:20 26:40 27:00 27:20 26:20 26:40 27:00 27:20
Temp: 0K
Show Warn & Fault Input: oK
L " - i |
Limit Editors oML: OK AllTemperature Readings (x| | Frequency - Page 0x0 [x]
Show Value Labels Misc: 0K 200 1.0
on Plots Debug Buffer: OxD102030405060708 M owTempel w Tempsy f—ei=
- Mfr: 0K - 0.8
Stap Paliing SMBALERT# Mot Asserted °
0.6
Launch Dashboard _200
0.4
1, Configure Control Line (USB) | | 200
0.2
1. Design () High (®) Low = 0.0 kHz
X . On/Oﬁ: 600 26:20 26:40 27:00 27:20 00 26:20 26:40 = w 27:20
-+ Monitor =
o Control
1. Status | 2 Mew PMBus Log M ges Show PMBus Log Unigue open/dose settings for Configure, Design, Monitor, and Status @ |

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

Figure 7 - Monitor mode displays some of the live parameters being read from the device.

6.4 Configure

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

Chapter 6 — Fusion Digital Power Designer (Designer GUI)
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6.4.1 PMBus commands, Edits, and Writing to Hardware
L =ion Digrital Power Designe D ) SFB @ Address B8 Page Ox BEXad 5 = O
File Device Tools Debug Help DC-DC HSFB @ 88 - Page 0x0
Configure I [ configuraton | _— Click here to write edits to RAM of device
e
— [ . —
l Write to Hardware Command | Code | Yalue/Edit | Hex/Edit L
Auto write on rail or
device change CMDS_DCDC_NONPAGED [MFR 21] OxES | |0x10006 0.
[ = ] CMDS5_DCDC_PAGED [MFR 20] OxE4 | 0x00000... 0x00. .
; CPCC [MFR 36] OxF4 | |0x01680... v | dl—tmtrtertos: Clicking the combo boy
| storeramToFlash ] DEADBAND_CONFIG [MFR 26] OxEA | |0x01300... 00w causes this dialog to |=
—_— PMAX: .
| Restore Flashto RaM ] DEVICE_ID [MFR 45] OXFD | UCD31001501 appear. Making the
- = o aennmen | 200 .
IC_DEYICE_ID 0xAD | UCD3138RGC command editable.
IC_DEVICE_REY OxeE | O TON: [ meec
Show:
() Global Device IDEAL DIODE EMUL CONFIG OxFE Enabled Enable: OFF
S TIN_OC_FAULT_LIMIT 056 3.0 Timen: OFF
() Parameters for
this Rail TIN_OC_WARN_LIMIT OED 35.00 [
(s) All Parameters IOUT_OC_FAULT_LIMIT e 40.00 B m—p-roxouss
Sort Parameters By: IOUT_OC_WARN_LIMIT T, 30,00 a | Ox001E
() Command Mame LIGHT_L 0AD_CONFIG [MFR 02] @ 0xDz || Ox0007... *—Eﬂﬂ—.@, Parameter has been
O Command Code MFR_DATE 0x90 | | YYMMDD Ox58... edited
L] Group by Categary MFRID  (Click to Undo edit | ™% | 0x54...
MFR_LOCATION 0x9C | Dallas, T 0xd4...
MFR_MODEL %98 | UCD3133HsFEI 055, ..
MFR_REVISION 9B | E1 045, ..
MFR_SERTAL OxOE | 000K 0x58...
U P - & [ —
- Tips &Hints PMBUS Log (7]
.1 Configu =
v Conhgure 4 F CPCC [MFR 36,0x%F4] 19:23:36.332: 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
1. Design [0x01] to RAM
_ ] Description of command being edited
£ Monitor
1. Status ] PMBus Log | o

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

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

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

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

LIGHT_LOAD_CONFIG was edited by changing the value. When a command is edited a o appears beside it.
This indicates that the value can be undone, or reverted back to the device value stored in RAM. As a command
is edited the value is not automatically written to the device. To write all edits to the device the user needs to click
“Write to Hardware.” Then if the user would like to store those to flash then “Store RAM To Flash” would need to
be clicked. “Section 6.4.3 Saving PMBus command values to local file” discusses saving the current state of all
commands to a local file that can be used to write to another device.

Chapter 6 — Fusion Digital Power Designer (Designer GUI)
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Another feature that is highlighted in this figure is the dialog box that appears to edit the Constant Power Constant
Current “CPCC” command. Not all commands are direct value edits like “IIN_OC_WARN_LIMIT” that is set for “35
A” rather some of them are more complex and require unique dialogs to edit them. CCPC is just one example
from many.

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

The Designer GUI is dynamic. It automatically lays out the PMBus commands that are implemented in the
firmware. The firmware developer can make a change and then relaunch the GUI noticing the change
immediately without a new Designer GUI installation. How does the GUI know which commands are
implemented? The answer is there are certain Manufacturer commands that indicate which commands are
implemented. The command “CMDS_DCDC_NONPAGED[MFR 21] 0xE5” 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. “Section 7.4 Isolated Bitmask Tool” discusses a valuable tool to help firmware developers set this
important bitmask. The figure below displays the read-only command “CMDS_DCDC_NONPAGED[MFR 21]
OxE5”

Command Code | Yalue/Edit Hex /Edit Firmware
CMDS_DCDC_NONPAGED [MFR 21] 0xES | 0x10006... v ==rmwmr I bitmask
L L T # L= e +| Ox03 CLEAR_FALLTS . - <
i d Ox11 STORE_DEFAULT_ALL indicates
IFE e ™ 8 <) 0x12  RESTORE_DEFAULT_ALL supported
T T T e .. J]| 021 MOUT HOnE command.
0x21 VOUT_COMMAND
VR e ) e } 0x27 VOUT_TRANSITION_RATE
X otems 5> - ’ e |0x35  VIN_ON =
0x36 VIN_OFF
E _SEvE e f- ! 0x40  VOUT_OV_FAULT_LIMIT
BESE CONNE S0 (IREEL - —— 0x42  VOUT_OV_WARN_LIMIT
0x43  VOUT_UV_WARN_LIMIT
e S mieek B os e fetgp - | 0x44  vOUT_Uv_FAULT_LIMIT
P — = 3 Ox46 IOUT_OC_FAULT_LIMIT
Ox4A IOUT_OC_WARN_LIMIT
Boiew ok sk 8 gEeER ey " Hlox4F  OT_FAULLT LIMIT
e — - 3 0x51 OT_VWARN_LIMIT
0x55  VIN_OV_FAULT_LIMIT
BEGEE ol §EMEE TV A TR /]| 0x57  VIN_OV_WARN_LIMIT
0x58  VIN_UV_WARMN_LIMIT
Rk - e 0x53  VIN_UV_FAULT LIMIT
[o— - Ox5B  IIN_OC_FAULT_LIMIT
0x50  IIN_OC_WARM_LIMIT
FPR_ L AR e 0x5E  POWER_GOOD_ON
[ PR - o) 0x5F  POWER_GOOD_OFF
Ox61 TOM_RISE
e Sl vy 0x78 STATUS_BYTE
[ra— — 0x79 STATUS_WORD
——— N ., 0x88 READ_VIN -

Figure 8 - Displays the list of commands the firmware supports
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6.4.3 Saving PMBus command values to local file

6.5 Design — Model Stage and Compensator

To get to the Design mode click the “Design” button on the bottom left. The following figure should appear. The
number of loops to configure and parameters in the power stage may differ depending on your topology.

on Digrtal Power Desgne [) [) B @ Address B8 Page Ol |
File Device Tools Debug Help DC-DC HSFB @ 883 - Page 0x0
Design J Voltage Loop (CLA #0) [Current Loop {CLA #1)|[Feed Forward Loop (CLA #3) |
Power Stage - Rail #1 A rFﬂHIIIEIIC}‘ Response ) E"_i
wm
Auto Calculate = e S AL M E s Metrics: () Loop (%) Stage []Loop: e —
. vbus: | 43.000 %] v vout: | 120005 Crossover:  13.40kdz  [1Stage: s 2
[ S ] Fs: | 2000003 kiz  Tout: 5005 A Phase Margin: 17.92° 4 Comp: s g
- Gain Margin: 10,57 dB =
Upload Compensation Rds-on-Q1: 10,000 m2  RpT: 4,000 ] ma 3 g g
= =]
r N N ™
Rds-on-Q2: 10.000 me) RsT: 1,000 @ me Gain - Magnitude
Write Loop Coeffidents
Rds-on-Q3: 10,000 me2 np: 5.000 @ turns
55
[ Store RAM to Flash ] Rds-on-Q4: 10.000 = ma ne: 2.000 £ turns
35
— Rds-on-QS5: 5000 ma R 16.20 & ke L g
'
Rds-on-Q6: 5.000 | ma R2: 174 K ﬁ 154
TDelay: ooon B % Cp: | 3,500.0] oF E -5+
. . 5
RLL: LB me Lk 2.200 | W4 -251
R3: 100 ke R4 75.00 5 ke as
RS5: 0,10 ke R e ke 10
Rs: 1000 ma  opt: 10 oF - oo
r ™
[ schematic View ... ] e
— Capacitor Legs 5
| cr) | ESR (me)|  ESL(mH)| #Legs | -15+ 78
- -354 aui
¥ 47.000 22,000 4,000 2 § 55l L i
100,000 130,000 15.000 1 & 757 T
2 95—
[ AddNewleg ] [ Delete Selected Leg ] o =Lk 1
o -1351--—- -
S -1ssl il L
_ - 175+
i, Configure Coefficient Set & Alpha Configuration ] -195 - al __13
-215 |
‘ Coefficient Set Configuration ‘ 10 100 1,000 1“'&““ 1‘;:-‘1
) Coef: |Seta | (info) ‘ - —
.2 Monitor (
.. Status | 2 PMBus Log Messages Show PMBus Lo Unigue open/dose settings for Configure, Design, Monitor, and Status E' |

Fusion Digital Power Designer v1.0.0.27650 [2011-10-27] | DC-DC HSFB Firmware v0.0.11.228 @ Address 88 | USB Adapt | 48 Texas Instruments | fusion digital power

Figure 9 - Desigh mode selected
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Depending on which topology is being modeled, the relevant parameters for the stage will be displayed. In the

example shown above for HSFB the following parameters for the stage were shown:

 Power Stage - Rail #1

=

— Power S5tage Parameters

vbus: | 48.000F v Vout:  12.0003] v
Fs: | 200,000 kHz  Tout: 500 A
Rds-on-Q1: 10.000 3 ma  RpT: 4.000 & mo
Rds-on-02: 10,000 me2 RsT: 1,000 @ me2
Rds-on-03: 10,000 el np: 5,000 EI turnis
Rds-on-Q4: 10.000 5 me2 ns: 2.000 (£ turns
Rds-on-Q5: 5000 ma R 16.20 & ke
Rds-on-Qa: 5.000 ma RZ: 1.74 EI k2
TDelay: 10000 [ % cp: | 35000 pF
RL1: 1.000 & ma L1: 2,200 (| HH
R3: 1.00 & ke R%: 75.00 & ka
RS: 0.0 ke RE: .09 ke
Rs: 10003 ma  cp: 10 eF
Schematic View ...
— Capacitor Legs
C (uF) ESR. (ms2) ESL (nH) # Legs
> 47.000 22,000 4,000 2
100,000 130,000 15,000 1
| Add MewLeg | | Delete Selected Leg |

Figure 10 - 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. The power stage equation differs from loop

to loop. The figure above is part of the voltage loop as shown in Figure 9.
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Gain Margin: 10.57 dB

IrFr«:vl]uemc:!.l' Response ) %
L]
ics: O /| Loop: e : Plot Symbals: —
Metrics: (_) Loop (#) Stags O Stage: SEIECt ||nes to L DdBDC W7 Dg ) | E
Crossover: 13,40 kHz - _— . ross ero

- ] Comp: e view . £

Phase Margin: 17.92® #-150° Cross M Pole | | D
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Figure 11 - Bode plots

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

Clicking “Schematic View” in Figure 10 will open a dialog with a picture of the schematic. See below.

Chapter 6 — Fusion Digital Power Designer (Designer GUI)
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43 Design Schematic View - DC-DC HSFB @ Address 88 1

Vbus

[+] a3

RdsanBé
® Ret

1
% A -
et
np §
Rés_on_02 Rds_on_04
2 as

I—l—T

Rés_on_C1

Q; EAPO

EAND

EAP1

EAN1

Figure 12 - HSFB schematic being modelled

The Bode plots are updated automatically as you set the values.

6.5.2 Compensator

To model the compensator there are a number of values to configure. The values to configure for the
compensator are the Coefficient Sets (A to G), Alphas (0 and 1), Bins (0 to 6) and Threshold Limits (O 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.

Chapter 6 — Fusion Digital Power Designer (Designer GUI)
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on Digital Power Designe D) [)

File Device Tools Debug Help

Upload Compensation

Use practical imits (info)

Write Loop Coeffidents K 3.0E+3 Actual K: 3.03321E+003
Store RAM to Flash ] m ]
1.00 243473.07
Errors
Fziz L7SE+4 [ Hz  ActualFz1: 1.75107E+004
[}
1,00 100000, 00
Fz2: 5.4%E+3 5] Hz  Actual Fz2: 5.48818E+003
[l
1.00 100000.00
Alpha Configuration
e U

Design Voltage Loop (CLA #0)| [Current Loop (CLA #1)|[Feed Forward Loop (CLA 22)|
Coefficient Set & Alpha Configuration Frequency Response
[+] Auto Calculate Metrics: () Loop (3) Stage [ILoop: e
— Coefficient Set Configuration etrics: () Loop (&) Stage CiStage: e
- I Crossover:  13.40kHz ge:
View Coeff"C" Code Coef: |SetA {info) SCFOII d(, W Phase Margin: 17.92° [ Comp: e
Mode: Real Zeros (K, Fz1, Fz2) {infa) Gain Margin:  10.57 dB

(Gain - Magnitude

55

35

15

-5

Magnitude {dB)

-25

-45

10 100

Figure 13 - Scroll down the stage parameters to see the compensator

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

materials for details.

System Name - - Transfer Function

Complex Zeros | 2 K = i 1L

1: fz, Qz, fp —-( s == e (

Real Zeros 2k o o —

K, fz1, 22, fpl] e Lol _ J-
}?;IE,PIE, EL 1000 Kp CKi 1= 0Kd —L5— L2 KCOMP 2 % m_t

Figure 14 - Three ways to program compensator
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 Coefficient Set & Alpha Configuration

— Coefficient Set Configuration

Select Coefficient set to configure from Set A, B, C,

[v] ol

, Fz1, Fz2)

Coef: |SetA

Mode: Real Zeros

D, E F G.
Three modes to program the compensator.

e

Actual K 3.03321E+003
[

1 [
1k

248473.07

Actual Fz1: 1.75107E+004

1: Kp, Ki, Kd.

2. Real Zeros (K, Fz1, Fz2)

3. Complex Zeros (K, Q, Fz)

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

Since the values written to the device are integers
(Kp, Ki, Kd) there will be some rounding. The
¢ effect of the rounding shows up in the "Actual"s

Select from Alpha 0 or Alpha 1

Three ways to edit Alpha. Set Fp,

set Alpha directly, or set it to
Simple Integrator. While setting Fp

[l .
100000, et
Fz2:| 5.49E+3 5] Hz mﬁm‘j:
A
1.00 100000,00
:— Alpha Configuration
Alpha: |0 4
(=) Fp: 4.29E+4 2] Hz
() Alpha: 50 *
(_) Fp =infinite, Alpha = 0 (Simple Integrator)
Actual Alpha: 50
Il.'Z‘I-.ES E%g;‘?ﬁ‘

— Other

the "Actual" Alpha is shown below

Has an effect on what threshold

Front End Resolution: 1m1.-' Oversample: | 1x

Save Plot Settings to Favortes

limits can be selected.

Save Set Kp, Ki, Kd and Alpha combination to

|‘ Design JFaunritesJ*—

%+

Compensator line in the Bode plot is based on which Set and Alpha are selected.

—— Favorites so they can be used for other sets
or simply for record keeping.

Figure 15 - Coefficient Set and Alpha Configuration

6.5.2.2 Bode Plot

The Bode plot located on the right of Figure 13 is based on the selected Set and Alpha.

6.5.2.3 Saving Favorites

Sometimes the user would like to keep copies of their Sets and Alphas so they may use them later or apply them
to another Set and Alpha. This is possible by clicking the “Save Plot Settings to Favorites” button in Figure 15.

www.ti.com
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Users can also access the “Favorites” tab directly to view all their Alpha-Set combinations. They can also copy

favorites and add descriptions. See Figure 16.

 Coefficient Set & Alpha Configuration

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

Stores active Kp, Ki, Kd, Fp(obtain

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

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

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

4235... 1 1mV

BNS 5959.5...| 399.9..| 3500|4285
| f

0K Cancel Y

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

Expand Mote  Copy Load Delete

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

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

]

MNotes added

3500 4285... kl’l_@pf"
Mote: This is the best set and alpha of them all.

i

-

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

e

|‘Desigﬂ Fayorites |

Click to switch back to designing

Figure 16 - Favorites

6.5.2.4 Coefficient Set and Alpha Summary

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

alphas and coefficient sets.
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GUI(Fp) - refers to what the current value in the GUI [Coefficient Set & Alpha Summary )
is set to.
. Alpha# 0 Edit Discard Alpha# 1 Edit Discard
New Alpha - Indicates what the GUI(Fp) would convert GULFR) e ——— GULF) 4 J5EE 1004
to for Amha' ) Mew Alpha 31 Mew Alpha 50
Last Alpha - Indicates the last Alpha value read on the | Lastalpha 50 Last Alpha 50
device. : : :
The New Alpha value becomes highlighted when the %UI Actuial | Device PID Pending  Last Written
last Alpha differs from the New Alpha ol A >=00
asL Ap pha. Fzl: 5000.00 4997.03 | Ki 400 400
Fz2: 5000.00  4297.03 | Kd: 23106 3500
Columns in the Sets mean: GUI edit Discard GUI edit
GUI - Displays the GUI edited coefficients in the Mode | setB GUI Actual Device PID Pending  Last Written
currently selected(in this case Real Zeros) in the Set K: 3033.21 33.21 | Kp: 5500 5500
configuration area. Fzi: 1J5#%4 4297.03 | Ki: 400 400
T 5485.18  4997.03  |Kd: 3500 3500
. . GUI edit Discard GUI edit
Actual - Displays what the GUI values would bw/ = —
Conuerted tD De\.,l":e Kpf I{Ii Kd and back tD the SetC GUI Actual evice PID PEl'Idinl:l Last Written
currently selected mode for the GUI values.(There Ki 3033.21 3500 2300
. . e Fzi: 17510.74 Ki: 400 400
would be loss since the rounding). This is an accurate | . ‘cies B -
representation of what would be on the device. GUT e Discard GUI edit
Device PID Pending - Displays what the Actual LM SE: D3§3U3I 2 3%':3“3"32'1 Ep;:'f'ce;;l[ﬁpend'n Last iiritten
in Device Kp, Ki, Kd. Fzi: 17510.74  4397.03 ] 400
Fz2: 5438.13 . Kd: 3500
Last Written - Displays the last values written to the Gl Lk Discard GUI edit

hardware, in other words what is on the hardware.

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

device for that particular Set/Alpha.

Figure 17 - Coefficient Set & Alpha Summary

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

6.5.2.5 Bin Assighment & Non-Linear Table Configuration

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

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

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

Figure 18 - Apply Bin 0 to all bins (Linear)

6.5.2.5.2 Non-Symmetric and Symmetric

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

The two columns

under the device
= show what is on the

hardware.

The highlighted areas indicate
unwritten GUI edits that are

different from what is on the

Threshold oefficient Alpha set Alpha
GUI Device
Bin &: A u}
Lirm ¢ 0 mv
Bin 5: A i}
Lirn 4: 0 mv
Bin 4: A i}
Lim 3: 0 mv
Bin 3: A i}
Lirm 2: 0 mv
Bin 2: A i]
Lim 1: 0 mv
Bin 1: A i}
Lirm 0z 0 mv -
Bin 0: Set C -1 | fp—
Set A
SetB
SetD
SetE
SetF
Set @

device. (See al Sets to Set C
and Alpha 1, but on device is
Set A and Alpha 0.)
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(Bin Assignment & Non-Linear Table Configuration

(Bin Assignment & Non-Linear Table Configuration

() Symmetric

[ ] apply Bin 0 configuration to all bins

Device
Threshold Coefficient Alpha Set Alpha
GUI Device
Bin 6: 5et G i[«] & 1 _
tms:  s[~]  s5my : : tm =:
Bin 5: SetF i1+] F 1 .
im4 4[~] 4my SRS Lim
Bin 4: |SetE o[« o .
Lm3 3[v] 3 mv CiRG Lim 3:
Bin 3: | SetD i« 0 1 i
tm2 2[~] zmv tm 2
Bin 2: Set C ofv] ¢ o lim 1
Im 1

tmi 1[v] 1my

Bin 1:|SetB |+ 1|~ B
mo: 0[] 0 my ]
2 Bin 0:|Set A 1[v] A

1
| )

— Other %

; 0
Negative values
allowed.

-

Front End Resolution: ||

PP S

R TI L  NLR

Figure 19 - Symmetric and Non-Symmetric

4im 2:
Wi EMust be pdsitive, .

| Save Plot SEt?'.

Lim 4:

Lim 5:

(®) Symmetric
() Mon-Symmetric

my
my
mV
my
my
mV
my
my
mv
my

my

Threshold
GUL Device
5 5
4 4
3 3
2 2
1 1
0 ]
0 0
1 1
2 2
3 3
4 4
5 5

my

[ ] Apply Bin 0 configuration to all bins

Device
Coefficient Alpha Set Alpha
Bin 6: Set 5 i«] ¢ 1
Bin 5:|Set F i1[v] F 1
Bin 4:|Set E ofv] 0
Bin 3: SetD i+ b 1
Bin 2:/Set C o« ¢ o
Bin 1:|5et B if«] 8 1
Bin D:|Set A i+ & 1
Bin 1: SetB 1 B 1
Bin 2 SetC B c 0
Bin 3: SetD i D 1
Bin 4 SetE @ E 0
Bin 5! SetF 1 F 1
Bin6: SetG 1 G 1

6.5.2.6 Writing Loop Coefficients, C code, Upload Compensation

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

|-_| w

Auto Calculate

f/This is the C code for the loop currently selected._ *
FfIt also reflects the walues currently set in the GUI and
fimay not reflect what was last written to the dewvice.
f/Hrite coefficients for the code to reflect the device.
JSiTime: 10/27/2011 10:1& BEM

FilterORegs.FILTERCTRL . bit.NL MODE = 0; //Non-Symmetric

ff Coefficient set A(0)

FilterORegs.FILTEREPCOEFO.bit .KP_COEF 0 = 5500;
FilterORegs . FILTERKICOEFO . bit .KEI_COEF 0 = 4007
FilterORegs.  FILTEREDCOEFO bit _ED_COEF 0 = 3500;
Ff Coefficient set B(l)

FilterORegs.FILTEREPCOEFO.bit .EP_COEF 1 = 5500;
FilterORegs.FILTEREKICOEFO.bit .EI_COEF 1 = 400;
FilterORegs. FILTEREDCOEFO bit ED_COEF 1 = 3500;
#f Coefficient set C(Z)

FilterORegs. FILTEREPCOEF]1 bit EP_COEF 2 = 5500;
FilterORegs.FILTEREICOEF]l.bit .EI_COEF 2 = 400;
FilterORegs. FILTEREDCOEF] bit.ED COEF 2 = 3500;

ff Coefficient set D(3)
FilterORegs . FILTEREICOEF] bit .EI_COEF 2 = 400;

/7 BRlpha coefficient banks

FilterORegs. FILTEREDALPHA kit ED ALPHA O
FilterORegs.FILTEREDALPHA kit . KD ALPHA 1

Copy to Clipboard

50;
507

m

iew Coeff"C" Cod
[w] Take hardware coefficients and
upload to GUI. Includes (Sets,
Alphas, Bins, Limits).
Write GUI edits to the hardware

@] (RAM) for Loop being editted.

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

If 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 20 - Writing Loop Coefficients, and global reset of GUI edits to hardware coefficients

6.6 Status

The final mode is the status tab. It provides additional details on the type of fault or warning. Figure 21 - Status

Mode shows a screen shot of this tab.
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%3 Fusion Digital Power Designer - DC-DC HSFB @ Address 88 - Page 0x0 - Texas Instruments

File Device Tools Debug Help DC-OC HSFB @ 83 - Page 0x0
Status [ status Registers |
—_——————
Stop Polling ] STATUS_VOUT — —»(STATUS_INPUT
[:]Lawh ——— Vout OV Fault Vin OV Fault
Wi rring (STATUS_WORD ) Vin ning _
T rming Vin ning o (TSR (TG
L—| (15 [vout
Fault Vin LV Fault Manufacturer 7
—| 14 |10UT / POUT
VOUT_MAX Warning Unit off: Insufficent Vin Manufacturer &
13 | mPUT —
TON_MAX Fault 1IN OC Fault Manufacturer 5
12 | MFR
TOFF_MAX Warning 1IN OC Warning Manufacturer 4
11 | POWER_GOOD#
Vout Tracking Error PIN OF Warning Manufacturer 3
10 | FANS —
5 lomm Manufacturer 2
—
EENRATE O - P Manufacturer 1
5 |Unknown |+ sTATUS FANS 1 2
10UT OC Fault 7 B Manufacturer 0
usy
I0UT OC Fault with LV 5 e FelELs
Shutdown = Fan 2 Fault
10UT OC Warning 5_|vout OV Fault Fan 1 Warning
10UT UC Fault 4 |TOUT OC Fault Fan 2 Warning
Current Share Fault 3 _|Vin UV Fault Fan 1 Speed Overridden Ls- [ STATUS_OTHER
Power Limiting Mode 2 LEEWHRA TR Fan 2 Speed Overridden eserved
POUT OP Fault s Air Flow Fault Reserved
POLT OF Warning 0 |More faults in high byte Air Flow Warning Input A fuse Or circuit breaker
fault
O (sTAaTUS_CML Input B fuse or drcuit breaker
STATUS_TEMP L, (sTATUS FANS 3 4
Invalid Command -
S — [ER— Input A OR-ing device fault
OT Warning ——— Fan 4 Fault Input 8 OR-ing device fault
UT Fault Fan 3 Waming Output OR-ing device fauit
Memory Fault i
UT Warring — Fan 4 Warning v
Reserved Fan 3 Speed Overridden
Reserved
Reserved e m——— Fan 4 Speed Overridden
Reserved Other MemoryLogic Fault Reserved
Reserved Reserved
.42 configure Key: m Warning See other register  Bit not set it not implemented
4/ Design
., Monitor < il ]
L status 4 New PMBus Log Messages Show PMBus Log Unique openjclose settings for Configure, Design, Monitor, and Status [ %] |
i
Fusion Digital Power Designer v1.0.0.27650 [2011-10-27] | DC-DC HSFB Firmware v0.0.11.228 @ Address 88 | USB Adapter v1.0.10 [PEC; 400 kHz] 4 Texas Instrumens | fusion digltal power

Figure 21 - Status Mode

6.7 Capture the State of the Device - Saving Project File

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

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

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

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

Export ...
Preferences ...

USE Adapter Settings ...

Figure 22 - Save Project File

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

device.
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6.8 Offline Mode

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

6.8.1 Starting in Offline mode

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

FE Texas Instruments Fusion Digital Power Designer @ Device GUIs 4

@ Special »
@ Tools »

€ Documentation & Help Center

@ Texas Instruments Fusion Digital Power Manufacturing Tool  #
) TI-COMM for Windows r
) TM3270 Web b

I webEx »
) winzip ’
ﬂ &dobe Reader 9
& Internet Explorer

@ Fusion Digital Power Designer

'{:.l Fusion Digital Power Designer Offline Made
IE—_|’| License Agreement
Texas Instruments Home Page

ﬁ! IInirskall

fi;l Cutlaok Express

Figure 23 - Starting in offline mode

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

6.8.2 Open Existing Project File

In offline mode the user selects from three options. The first option is to open an existing project file that has been
previously saved.
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43 Fusion Digital Power Designer Offfine Wizard

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

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

Flease select your activity and dick Next:

®0

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

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

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

(e ) oot

Figure 24 - Offline options

6.8.3 Open Sample Project

The user can also open a sample project file and work with that. They can then save that afterwards as a project
file to their PC and use it later to import to a device. The following Sample projects are available at this time.
Isolated UCD31XX users should click “UCD31xx Isolated Digital Power Controllers” See figure below.
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43 Fusion Digital Power Designer Offline Wizard

Select Device Category

() UCD92xx Fusion Digital Power Controllers
A family of fully configurable multi-output and multiphase DC/DC Point of Load controllers, Devices available for 1 to 4 rails and from 2 to 8 phases.

(") UCD30xx Isolated Digital Power Controllers

The UCD30xx family of digital power controllers is a family oFIC 5 pmwded by Texas Instruments to support customers developing Isolated Power
Supphes The UCDSOxx 1’am|ly ofICs supparts =d topologies wnh a h|gh lewvel ofmhegraton, including up to E|ght hlgh—resoluhon

() UCD® 13 Fusion Digital Power Controllers
Single and dual-phase synchronous buck digital PWM controller designed for point of load power applications.

(") TPS40xxx Analog Power Controllers and TPS539xx Analog Power Converters
User friendly analog control power ICs with a PMBus compliant interface.

() UCD30xx Sequencers and System Health Controllers
A family of power supply managers that monitor and sequence up to 13 independent voltage rails. Devices integrate a 12-bit ADC with a 2.5V internal
reference for monitoring of up to 13 power supply voltage, current, temperature inputs, or fan tachometers. Up to 26 GPIO pins can be used for
power supply enables, voltage margining, power-on reset signals, external interrupts, cascading multiple UCD90124 devices, or other system
functions.

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

If you can't find your device family listed here, it may be a device supported by Switcher Pro™, TI's interactive tool to design power supplies with
TPS40K™ controllers, TPSE0xxx low-power DC/DC converters, and SWIFT™ (TPS540x) point-ofoad step-down DC/DC products.

Select Sample Design to Open
Select a sample project file below. Click a row in the grid and then dick the MNext button.

Description

Feed Forward

HSFB v.:ntv.-.'r T.:||:I

LLC UCD31¥X LLC Half Bridge

PFC Bridgeless UCD31XX PFC Bridgeless

PFC Interleave UCD31XX PFC Interleave

PFC Single phase UCD31¥X PFC Single Phase

PSFB Peak Current Mode UCD31¥X PSFE Center Tap - Peak Current Mode
PSFE Voltage Mode UCD31XX PSFE Center Tap - Voltage Mode

(e ) ve> ) o )
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7 Device GUI (Engineering GUI)

In the previous section the Fusion Designer GUI was described. In this section the Device GUI will be described.
The device GUI provides an entry point to a number of important tools. Users will also find out that a number of
these tools are also available in the Designer GUI under the Tools menu. Users may use whichever entry point
they wish to launch these tools. The following figure shows the entry point to some of the tools that will be
described now from the Designer GUI previously discussed. Note you will need to enable the "Protected
Features" with the password “forestin” in the Designer GUI to see this. See Section 6.2 Enable GUI Protected
Features. This password should also be used for the Device GUI if prompted for password.

¥4 Fusion Digital Power Designer - DC-DC HSFB @ Address BB - Page 0x0 - Texas

File Device | Tools *&g SEIR

Monitor Device/Project Configuration Compare

Temperature »
Show Hide Plots: Veoltage Switching Tool
oTF: &’
[ vin L Debug Console 160
[ 1tout L1 PMBus Logging ..
Temp 1 1
Al Temp [2]F Memory Debugger ff— 140
Mernory Peek/Poke/Durmnp 120
(=) Fit All Plots on SMBus & SAA Too! /
O iﬁl;Plots to Mumeric Encode/Decode Tester 100
2 Device Read,/ Write Stress Tester ... — /
Group Command Protocol Tester ...
Show Warn &
- Limit Editors Configuration Import Tester ... 60
Show Value Lz ASCT Tool :
on Plots 40 - =
EEPROM File Toal ...
Stop Pollin EEPROM File Compare Tool ... 20 /
@ Izolated GUI Bit Mask Generator ... “_—r Y
Decirmal & Mantissa Exponent Tool ... ‘*_r
PEC & 5MBus -» I2C Translation Teol ..
Clear Configuration ...
Download Firmware ... ‘* -
Download USE Adapter Firmware ...
P — .

Figure 25 - Designer GUI Tools menu
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7.1 Launching Device GUI

During the installation users had the option to create a shortcut for the UCD3xxx Device GUI. If that option was not
selected the UCD3xxx Device GUI can also be accessed from the Start Menu.

ol

Texas Instruments Fusion Digital Power Designer

@ Texas Instruments Fusion Digital Power Manufacturing Tool — # @ Special 1 e ToR R
) TI-COMM For Windaws v | D) Tools unPower Designertbin
[a TH3270 Web » [ &) Documentation & Help UCD7242 Device GUI
) webEx v | ¥ Fusion Digital Pwef Designer UCD7410x Device GUI
@ WinZip 4 * Fusion Digital Power Designer Offline Mode
E Adobe Reader 9 B License Agreemert
@ Internet Explorer Texas Instruments Home Page
@ Cutlook Express ﬁ' Uninstall
Figure 26 - Opening UCD3xxx Device GUI
The Device GUI looks as follows,
43 UCD3I0O( Device GUI [ e
(Status 1 [Tools N
Attached: Unknown Scan Device in ROM Mode

Scan for Device in Program Mode; DEVICE ID PMBUS REVISION

Last ROM Found: When a device is found, dump additional PMBus commands
IC Info: —
ROM Info: — Command ROM to execute its program (SendByte 0xF0 to Address 11)
Package ID: — Command Program to jump to ROM (SendByte 0xD9)

Last Program Found:

ROM APL SMBus Debug USB Adapter (SAA) Settings Memory Debugger
Address: - Peek/Poke IC Reqi
v . J ) . o gisters
DEVICE_ID: N Memory Peek/Poke Firmware Download — ErasefSet DFlash: 0xFF DxAA and Firmware Varisbles
MFR_MCDEL: L Report trim status Dumnp Info Block Erase/Set PFlash: 0xFF OxAA
MFR._REVISION: — Program Flash Checksum: Dump Calculate Recreate Validate Clear
Export Flash Compare Flash Files Dump Flash File  Flash Test Tool  Full Export Tool X0 to Hex Tool
Device Debug Tool Mantizsa nent Tool Is0 Bitmask Tool
r N
Log

Tirmestamp Message
09:35:30.625 Click one of the scan buttons to find a device in ROM or program mode ...

[ Copy Log ] [ ClearLog ] [ ] pisplay all SMBus/T2C activity

Fusion Digital Power Designer v1.0.0.15458 [2011-10-28] | USE Adapter v1.0.10 [PEC; 400 kHz] | +3 Texas InsTRuMEnTs | fusion digital power

Figure 27 - 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 the user should click “Scan
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Device in Rom Mode” if the device is in ROM mode. If the user clicks this and the device isn’t in ROM mode a
message will be logged that No ROM detected. If the device is in Program mode then the user should select
“Device ID” or “PMBus REVISION”.

43 UCD3X0X( Device GUT | e
- N T RCMscan ~
Status Tools e
Attached: UCD3100ISO1 @ Address 8¢ é_ﬁﬂ Device in ROM Mﬂd__esi Program scan
Scan for Device in Program Mod EVICE ID PMBUS REVISION
Last ROM Found: When a device is found, dump additional PMBus commands
IC Info: -
ROM Info: — Command ROM to execute its program (SendByte 0xFO to Address 11)
Package ID: - Command Program to jump to ROM (SendByte 0xD9 to Address 88)
Last Program Found: ROM APT SMBus Debug USB Adapter (SAA) Settings ~ Memory Debugger
Address: 88d 0x58 Peck/Poke IC Regi
) . o gisters
DEVICE_ID: i Memory Peck/Poke Firmware Download  Erase/Set DFlash: 0xFF OxAA and Firmware Varishles
MFR_MODEL: UCD3135HS, . Report trim status Dump Info Block Erase/Set PFlash: 0xFF DxAA
MFR_REVISIOM: E1l Program Flash Checksum: Dump Calculate Recreate  Validate Clear
Export Flash Compare Flash Files Dump Flash File  Flash Test Tool  Full Export Tool X0 to Hex Tool
Device Debug Tool Mantissa nent Tool Iso Bitmask Tool
rl-m N

Timestamp Message | —|

09:47:54.654 Scanning addresses 1-11,13-127 for program mode devices

09:47:55.049 C031001501 @ Addre:

09:47:55.030 Address: 584 0x58 T

09:47:55.058 DEVICE_ID: UCD3100IS0110.0.11.0228111102¢ -
0x5543443331303049534F317CA02E302E31312E30325323687031313130323600 J

09:47:55.078 SETUP_ID: VERSIONL|HSFBOOL Ox56455253494F4E317C4053464230303100 1

09:47:55.088 MFR_MODEL: UCDZ138HSFBEVM-023 Ox554344333133354553464245564D3D30323300

09:47:55.091 MFR REVISION: El Ox453100 ;|

[ Copy Log ] [ ClearLog ] [] Display all SMBus/12C activity

Fusion Digital Power Designer v1.0.0.15458 [2011-10-28] | USE Adapter v1.0.10 [PEC; 400 kHz] | i3 Texas InsTRUMENTS | fusion digital power

7.2 Moving between ROM and Program mode
To move between ROM mode and Program mode the user can select the following links respectively.
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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 jump to ROM (SendByte 0xD9 to Address 88} «*—

ROM API SMBus Debug LISE Adapter (SAA) Settings Memory Debugger

Peek/Poke IC Registers
and Firmware Variables

Memory Peck/Poke Eirmware Download — Erase/Set DFlash: OxFE OxAA
Report trim status Dump Info Blodk ErasefSet PFlash: 0xFE OxAA
Program Flash Chedksum: Dump Calculate Receate Valdate Clear

Export Flash Compare Flash Files Dump Flash File  Flash Test Tool  Full Expaort Toal %0 to Hex Tool

Device Debug Tool Mantissa/Fxponent Toaol Iso Bitmask Toaol

Figure 28 - Moving from ROM mode to Program mode

7.3 Firmware Download Tool
To open the Firmware Download tool click “Firmware Download”

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 jump to ROM (SendByte 0xD9 to Address 38)

ROM AFI SMBus Debug LISE Adapter (SAA) Settings Memory Debugger
Memory Peek/Poke Erase/Set DFlash: 0xFF DxAA Peek/Poke IC Registers
e ——

and Firmware Variables

Report trim status Dump Info Blodk ErasefSet PFlash: 0xFE OxAA

Program Flash Chedksum: Dump Calculate Recreate Validate Clear
Export Flash Compare Flash Files Dump Flash File  Flash Test Tool  Full Export Tool %0 to Hex Tool

Device Debug Tool Mantissa/Exponent Toaol Iso Bitmask Tool

The tool launched should look as follows:

Figure 29 - Scanning for device in ROM or Program mode
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Mote: Use the Fusion GUI's built-in firmware download tool if you need to download/reset data flash but want to keep your current PMBus configuration.
Unlike the Fusion GUI, this tool does not reguire that the device have firmware loaded or be able to execute its program.

Firmware File: |C:\projects\hpaTechnicallnfo\Cydoneinew cydone\UCD3138HSFBEVM_029 0 0_11 0227 _111019.x0 Select File ... ]
Program flash mode: Data fash mode: Program flash chedksum write mode (Device power up mode): [ Download ]
(=) Download program flash  (3) Dowrload data flash (%) DO NOT write program checksum (Stay in ROM)

{mass erases first) {mass erases first) Select this option for experimental firmware or if you need to be able to perform lowdevel
_ _ debugaging via the ROM. When the UCD3000 is powered on, it will stay in ROM mode.
(_) Erase program flash {_) Erase data flash .

() WRITE program checksum (Automatically execute program)
(") Skip program flash (") Skip data flash Select this option for production devices, When the device is powered an, it will exedte its
program flash.
() Write pattern:

() PASS THRU whatever program checksum is presentin the firmware image file

OxAA This option can be used to test a firmware image produced by the Fusion GUI "File->Export”
tool PFlash+DFlash output or the UCD3000 Device GUI's "Expart Flash™ output.

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

| Timestamp Message

09:53:57.985 USE Adapter v1.0.10 [FEC; 400 kHz] Found (Adapter #1)

09:53:57.986  Locking for device in ROM made ...

09:53:58.103 Mo devices responded to UCD3000 or UCD9110 IC version ROM commands

09:53:58.105  Locking for device in program mode ...

Found DC-DC HSFB Firmware v0.0. 11,228 @ Address 88 in program mode

09:53:58.871 Ready to download firmware

CnpyLog] L ClearLog ] L Other ... ] L Scan for Devicesin Program Mode] L Scan for Devices in ROM Mode] l Close ]

Fusion Digital Power Designer +1.0,0.15458 [2011-10-28] | DC-DC HSFB Firmware +0.0.11.228 @ Address | 43 Texas InsTrumenTs | fusion digital power

The user can choose what they would like to download with regards to the Program Flash, and Data Flash.
Regarding the Program flash checksum (last column of options) it is important to note that if the program
checksum is written then on a device reset, the Program mode will always be executed. This is a potential
problem for firmware that hasn’t reached production level and the commands to jump back to ROM have not been
fully implemented. The problem that can occur is for the device to get locked in program mode. So it is preferred
not to write the program checksum for firmware in initial stages.

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

7.4 |solated Bitmask Tool

The Isolated Bitmask Tool provides firmware developers with a tool to help them set the bitmask for the
commands that inform the GUI of what PMBus commands are supported. See “Section 6.4.2 How do
Implemented Commands on the Firmware Appear in the GUI?”
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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 jump to ROM (SendByte 0xD9 to Address 83)

ROM AFI SMBus Debug USB Adapter (SAA) Settings
Memory Peek/Poke Eirmware Download — Erase/Set DFlash: 0xFF OxAA
Report trim status Dump Info Blodk ErasefSet PFlash: 0xFFE OxAA
Program Flash Chedksum: Dump Calculate Receate Valdate Clear

Export Flash Compare Flash Files  Dump Flash File

Flash Test Tool  Ful E

Device Debug Tool

Mantissa/Fxponent Toaol

Memory Debugger

oke IC Reqisters
irmware Variables

¥0 to Hex Tool

GUI when first opened
¥ Isolated Bitmask Generator Tool

1. Select PMBus Revision | 1.2
2. Select PMBus commands to generate bitmask,

J Select PMBus Commands [Hex Code Entry

[] PMBUS_CMD_PAGE (0x00)

[] PMBUS_CMD_OM_OFF_CONFIG {0x03)

(] PMBUS_CMD_CLEAR_FAULTS {0x03)

[] PMBUS_CMD_PHASE {0x04)

[] PMBUS_CMD_PAGE_PLUS_WRITE (0x05)

[] PMBUS_CMD_PAGE_PLUS_READ (0x08)

[] PMBUS_CMD_WRITE_PROTECT (0x10)

[] PMBUS_CMD_STORE_DEFAULT_ALL {0x11)
[] PMBUS_CMD_RESTORE_DEFAULT_ALL (0x12)
[] PMBUS_CMD_STORE_DEFALLT_CODE (0x13)
[] PMBUS_CMD_RESTORE_DEFAULT_CODE (0x14)
[] PMBUS_CMD_STORE_USER _ALL (0x15)

] PMBUS_CMD_RESTORE_USER_ALL (0x15)
[] PMBUS_CMD_STORE_USER _CODE (0x17)

[] PMBUS_CMD_RESTORE_USER_CODE (0x 18)
[] PMBUS_CMD_CAPABILITY (0x15)

(W] PMBUS_CMD_QUERY (0x14)

[ ] PMBUS_CMD_SMBALERT MASK {0x 15)

[ PMBUS_CMD_VOUT_MODE {0x20)

] PMBUS_CMD_VOUT_COMMAND (0x21)

[ PMBUS_CMD_VOUT_TRIM (0x22)

(] PMBUS_CMD_VOUT_CAL_OFFSET {0x23)

[] PMBUS_CMD_VOUT_MAYX (0x24)

] PMBUS_CMD_CPERATION (0x01) H

[ ]PMBUS CMD VOUT MARGIMN HIGH (0x25)

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

— Bitmask Generated

| Iso Bitmask Toaol I

/{0 00000000 00000000
/{ 100000000 00000000
J/{ 2 00000000 00000000
/{ 300000000 00000000
/{4 00000000 00000000
J{ 500000000 00000000
J{ & 00000000 00000000
J{ 7 00000000 00000000
/{ 8 00000000 00000000
/{3 00000000 00000000
/i A 00000000 00000000
/{ B 00000000 00000000
Jf C 00000000 00000000
J/{ D 00000000 00000000
J{ E 00000000 00000000
J{ F 00000000 00000000

S FMBus commands selected ***

{0x00, 0x00, }
0x00, 0x00, }
0x00, 0x00,
0x00, 0x00,
0x00, 0x00,
0x00, 0x00,
0x00, 0x00,
0x00, 0x00,
0x00, 0x00, |
0x00, 0x00,

D0 O (101

»

m

[ Copy to Gipboa‘d] [ Save As ] [ Print ... ] [& Print Preview...]

Figure 30 - Bitmask tool
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2. Select commands desired in the bitmask and the bitmask code on the right will automatically be generated.

&3 Isolated Bitmask Generator Tool

1. Select PMBus commands to generate bitmask.

‘ Select PMBus Commands ) ex Code Entry
PMBLS_CMD_PAGE (aljemyr—""

] PMBUS_CMD_OPERATION (0x01)
\[C] PMBUS_CMD_ON_OFF_CONFI

B

o
=
@
C
(]
(|}
=
o
(]}
| P
m
=]
=)
o
h=]
[
Fon
1l

[] PMBUS CMD RESTORE USER ALL (ans)
'[C] PMBUS_CMD_STORE_IUSER _CODE {0%17)
[ PMBUS_CMD_RESTORE _USER_CODE {0x18)
[T PMBUS_CMD_CAPABILITY (0x19)

\[] PMBUS_CMD_QUERY {0x14)

\[] PMBUS_CMD_YOUT_MODE (0x20)

\[C] PMBUS_CMD_YOUT_COMMAND (0x21)

\[[] PMBUS_CMD_YOUT_TRIM (0x22)

\[[] PMBUS_CMD_YOUT_CAL_OFFSET {0x23)

[T PMBUS_CMD_YOUT_MAX (0x24)

[C] PMBUS_CMD_YOUT_MARGIN_HIGH {0x25)
[ PMBUS_CMD_YOUT_MARGIN_LOW (0x26)
'[] PMBUS_CMD_YOUT_TRANSITION_RATE (0x27)
'[] PMBUS_CMD_YOUT_DROOP {Dx28)

\[C] PMBUS_CMD_YOUT_SCALE_LOOP (0x29)

\[[] PMBUS_CMD_YOUT_SCALE_MONITOR {0x24)
\[[] PMBUS_CMD_COEFFICIENTS {0x30)

'[[] PMBUS_CMD_POUT_MAX (0x31)

[[] PMBUS_CMD_Max_DUTY (0x32)

[T PMBUS_CMD_FREQUENCY_SWITCH (0x33)
\[] PMBUS_CMD_YIN_ON (0x35)

'[] PMBUS_CMD_VIN_OFF (0x36)

\["] PMBUS_CMD_INTERLEAYE (0x37) ,

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

1. Pick which commands you want

Spllike g

— Bitmask Generated

[[F=*PMBus commands selected***
//PMBUS_CMD_PAGE (0x00)
//PMBUS_CMD_STORE_DEFAULT_ALL (Ox11)
//PMBUS_CMD_STORE_DEFAULT_CODE (0x13)
//PMBUS_CMD_STORE_USER_ALL (0x15)

/{0 10000000 00000000
// 101010100 00000000
// 200000000 00000000
/{ 300000000 00000000
// 400000000 00000000
/{ 5 00000000 00000000
// 6 00000000 00000000
// 7 00000000 00000000
/{8 00000000 00000000
// 'S 00000000 00000000
// A 00000000 00000000
// B 00000000 00000000
// C 00000000 00000000
/{ D 00000000 00000000

// F 00000000 00000000

{0x80, 0x00, \
0x54, 0x00, \
0x00, 0x00, \
0x00, 0x00, \
0x00, 0x00, \
0x00, 0x00, \
0x00, 0x00, \
0x00, 0x00, \
0x00, 0x00, \
0x00, 0x00, \
0x00, 0x00, \
0x00, 0x00, \
0x00, 0x00, \
0x00, 0x00, \
0x00, 0x00, \
0x00, 0x00 \
¥

/1€ ooooooonoooooore 2, Copy and paste into C
firmware code!!l!

CopytoCIipboard] [Q SaveAs...] L Print...] (& PrintPreview...J

Help

Jaow

3. The user can also work in reverse by pasting a known bitmask in C code and then see what commands those
bitmasks were indicating. They can also go back to the Select PMBus commands tab and all the indicated ones

will be checked.

Chapter 7 — Device GUI (Engineering GUI)

www.ti.com

Page 40 of 51



{5’ TEXAS Isolated User Guide 1.8.130+ Revision 0.0
INSTRUMENTS

J& Isolated Bitmask Generator Tool o b4
1. Select PMBus commands to generate bitmask.
2. Or paste the Hex Code bitmask to see which commands are being used.
Select PMBus Commands (Hex Code Entry )
[ k ] — Bitmask Generated <
{0=80, 0=00, 4
0x54, 0x00, PMBUS_CMD_PAGE
0x00, 0x00, % PMBUS_CMD_STORE_DEFAULT_ALL
0=00, 0=00, % PMBUS_CMD_STORE_DEFAULT_CODE
0x00, 0x00, 4 PMBUS_CMD_STORE_USER _ALL
000, 0=00, \
0x00, 0x00., % // 0 10000000 00000000
0x00, 0x00, \ /{ 101010100 00000000 \
0x00, 0x00. & // 2 00000000 00000000
000, 0x00., 4 // 3 00000000 00000000
0x00, 000, % /{4 00000000 00000000
0200, 0:00, 5 // 5 00000000 00000000 2. We WOI’k backwa rds
0x00, 0x00. & // 6 00000000 00000000 s
0:00, o:uo, \ // 7 00000000 00000000 and ﬁgu re out which
000, 0x00, & // 8 00000000 00000000
0:00, 0:00 Y // S 00000000 00000000 commands created
// A D00D0D00D 00000000 -
: // B 00000000 00000000 that bitmask.
- // € 00000000 00000000
1. Paste your C code bit L s e
1 // E 00000000 00000000
mask into here. // F 00000000 00000000
3. Also, you can continue editting that
= o d n
bit mask by switching to "Select PMBus
1 - -
Commands" and continue working from
there.
[ Copyto Clipboard} ( Saves... } [ Print ... ) [& Print Preview .., ] [ Help ] [ OK }

7.5 Firmware Memory Debugger

Included with the Fusion Digital Power Design software suite a powerful low level GUI is available for debug using
the PMBus.
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Scan Device in ROM Mode

Scan for Device in Program Mode: DEVICE ID PMBUS REVISIOHM

When a device is found, dump additional PMBus commands

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

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

ROM API

SMBus Debug

USE Adapter (SAA) Settings

Memory Debugger

Memory Peek/Poke

Report trim status

Eirmware Download

Dump Info Blodk

Erase/Set DFlash: 0xFE DxA
ErasefSet PFlash: 0xFFE 0xAA

Peek/Poke IC Reqisters
and Firmware Variable

Program Flash Chedmum: ~ Dump Calculate  Recreate Validate Clear
Export Flash Compare Flash Files Dump Flash File Flash Test Tool  Full Export Tool X0 to Hex Tool
Device Debug Tool Mantissa Exponent Tool Iso Bitmask Tool
Figure 31 - Memory Debugger
D DC-D 0.0 0 es o %
File 2
Al ¢ Watch List
Register Variable Name: Substring Match [v] | Filter Show: ® Al (O Regsters (ORAM (O DFlash (O Priast
Selection: Al €) > pmbus_checksum §)
[Nane l Description [ Type [ Value l Hex l Address ] Size l Category l l l
parm_index Ulnts 0x000190%F 1byte RAM O
5  parm_mem_length Array unsig. 0x00004FBC 38 bytes PFlash O
[ parm_mem_start Array unsig. 0x00004°70 76 bytes PFlash O
: parm_offset Int16 0x00019020 2bytes RAM O
parm_size Ulnt8 0x00019023 1byte RAM O
period Uint16 0 0x0000  Ox000193F2 2bytes RAM O
pfc_command for APEC demo Ulnt8 0x000193E9 1byte RAM O
pfc_os_enable for APEC demo Ulnts 0x000193EC 1byte RAM O
3 pfc_out_struct Struct PFC_. 0x000193C8 27bytes RAM O
i pfc_phase_2_enable for APEC demo Ulnts 0X000193EA 1byte RAM O
pfc_zvs_enable for APEC demo Ulnts 0x000193E8 1byte RAM O
pmbus_buffer Array unsig 0x00019024 40 bytes RAM O
pmbus_buffer_position Ulnts 0x0001904E 1byte RAM O
pmbus_checksum Ulnt32 2,271,5... OX87654... 0x00018910 4bytes DFlash L]
pmbus_checksum_b For Portability, ItIs ... Ulnt32 0x00018A30 4bytes DFlash O
pmbus_dcdc_cal Array PMBU... 0x00019108 12bytes RAM O
(3}  pmbus_dcde_cal_constants Array PMBU... 0x00018880 12bytes DFlash O
pmbus_dcdc_cal_constants_b Array PMBU. .. 0x000189A0 12bytes DFlash O
[#  pmbus_dcdc_cal_nonpaged second rail default v... Struct PMBU... 0x00019174 4bytes RAM O
0] pmbus_dcdc_cal_nonpaged_constants second rail default v... Struct PMBU. 0x0001888C 4 bytes DFlash O
& pmbus_dcdc_cal_nonpaged_consta... second rail default v... Struct PMBU... 0x000189AC 4 bytes DFiash O
(5}  pmbus_dcdc_config Array PMBU... 0x00019068 76 bytes RAM O
pmbus_dcdc_config_constants Array PMBU... 0x00018890 76 bytes DFlash O
th ki e ——————— L — e s =12
Expand All J Refresh Al [ Import ... } [Export Selected ...] [ Bxport All ... } [ Clear Watch List]
| Timestamp | Message Copylog Clearlog 'S
12:35:25.616 0x00018910: read 4 byte(s) 0x87654321 2
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 | USB Adapter v1.0.10 [PEC; 400 kHz]

Figure 32: GUI Debugger

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

33.
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Figure 33: Fusion Designer GUI Debugger Tool

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

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 ...

ASCI 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 ...

Name [ Description [ Type [vae  [Hex [ Address [ sze Category
G} AdRegs IRQIndex OffsetVe... StuctADC_.. | | 0x00040000 1S2bytes  Regsster
® CimRegs Memory Fine Base A... Struct CIM_... OXFFFFFF20 24 bytes Register
(E} DecRegs DPWM Individual Reg... Struct DEC_... OXFFFFFEOD 156 bytes Regster
® DpwmORegs Struct DPWM.... 0x000D0000 140 bytes Register
® Dpwm 1Regs Struct DPWM.... 0x000A0000 140 bytes Register
® Dpwm2Regs Struct DPWM.... 0x00070000 140 bytes Register
[} Dpwm3Regs Analog Comparator ... Struct DPWM... 0x00050000 140 bytes Regster
& FaultMuRegs Ramp Control Register  Struct FAULT.... 0x00030000 128 bytes Regster
[} FeCtriORegs Struct FE_CT... 0x000E0000 68 bytes Register
® FeCtriIRegs Struct FE_CT... 0x00080000 68 bytes Register
& FeCtriRegs Fiter Status Register  Struct FE_CT... 0x00080000 68 bytes Register
) FiterORegs Struct FILTE... 0x000C0000 100bytes  Register
(5}  Filter Regs Struct FILTE... 0x00090000 100 bytes Register
= Filter Regs Fault Port I/O Directi... StructFILTE... 0x00060000 100 bytes Register
(3}  GioRegs Front End Control 0... StructGIO_... OxFFFIFAQ0 64 bytes Register
® LoopMuxRegs Clock Trim Register Struct LOOP... 0x00020000 120 bytes Regster
(5} MiscAnalogRegs Static Memory Contr... Struct MISC_... OxFFFIF000 72bytes Register
® MmcRegs PMBus Control Regist... Struct MMC_... OxFFFFFDO0 60 bytes Register
(&} PMBusRegs Clock Control Registe,.. Struct PMBU... OxXFFF7F600 36 bytes Register
& SysRegs T24 Counter DataRe... StructSYS_R... OXFFFFFFDO 48 bytes Regster
(& TimerRegs UART Control Regist... Struct TIMER... OXFFF7FDO0 156 bytes Register
® UartORegs Struct UART... OXFFF7ECO0 56 bytes Register
[ UartiRegs : allow readng const... Struct UART... OXFFF7EDOO 56 bytes Register

|

O000000000000000000000C)

Figure 34: GUI UCD3138 Debugger — Defaults

If you expand any item on this list you will have access to every bit field inside the UCD3138 device. This access
extends to both reading and writing to these registers.
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[Name Description l Type [ Value [ Hex I Address Size Category | l
(3} FeCtri1Regs Struct FE_C... 0x000B80000 68 bytes Register D
# FeCtrl2Regs Filter Status Register  Struct FE_C... 0x00080000 68 bytes Register E]
= FilterORegs Struct FILTE... 0x000C0000 100 bytes Register D
() FILTERSTATUS Filter Status Register  Union FILTE... 0x000C0000 4bytes Register O
(f  FILTERCTRL Filter Control Register Union FILTE... 0x000C0004 4bytes Register O
(£}  CPUXN CPU XN Register Union CPUX.... 0x000C0008 4 bytes Register O
[}  FILTERXNREAD Filter XN Read Register Union FILTE... 0x000C000C 4 bytes Register ™
® FILTERKIYNREAD Filter KI YN Read Re... Union FILTE... 0x000C0010 4bytes Register D
0] FILTERKDYNREAD Filter KD YNRead R... Union FILTE... 0x000C0014 4bytes Register D
(3] FILTERYNREAD Filter YN Read Register Union FILTE... 0x000C0018 4bytes Register E]
[} COEFCONFIG Coeffident Configur... Union COEF... 0x000C001C 4bytes Register N
&= FILTERKPCOEFO Filter KP Coefficient ... Union FILTE... 0x00007... 0x000C0020 4bytes Register D
all UInt32 29,033 0x00007... 0x000C0020 4bytes Register D
=] bit Struct FILTE... 0x00007... 0x000C0020 4bytes Register E]
= Bit Fields Bit Fields 0x00007... 0x000C0020 4bytes Register D
KP_COEF_1[31:16]) KP Coefficient 1 S Bit Field: 16 0 0x0000 0x000C0020 16 bits Register D
KP_COEF_0 [15:0] KP Coeffident 0 S Bit Field: 16 29,033 0x7163  0x000C0022 16 bits Register [urire M

Figure 35: Device Debugger Bit Field Selector

Figure 35 displays one register set fully expanded in the debugger. Clicking the “REFRESH” button on the right
will force the debugger to read the corresponding register from the device. Entering a new value in the “Value” or
“Hex” fields and then clicking “WRITE” will write the new values to the device. Keep in mind that reading and
writing to any register in the device is very powerful and also dangerous. Some registers should not be
changed and others are cleared on read so care should be used when selecting which registers you want
to access. Please see the appropriate programmer’s manual for further details.

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

bit
[} BitFields

Pﬁ{ﬁn:m} KP Coefficient 1
- 7494 COEF_0 [15:0] KP Coeffident 0

T TT AT ATT 4 il N S LD b '

Figure 36: 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 37.

File

Change Map ...

Close

Figure 37: Map File Selection

After clicking this item, a window will pop up providing detailed instruction on what to do. For an example, see
Figure 38.
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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 files are located, non-ocal global (extern) variables can be debugged. The
Code Composer files that are used are:

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

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

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

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

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

Current Setting: Show
ucD3:

[ Select Folder C: ining Map/PP Files ][ SelectﬂPFileContainingMap/PPFiIesJ

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

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

[7] Code Composer small enums mode was used
Check this if the --small-enums mode was used in Code Composer when the target firmware was
compiled. Small enums mode reduces the size that enums take up in memory (varable length
instead of fixed 4 byte llength).

[ 0K ]( Cancel ]

Figure 38: Debugger Customization Tool

The generation of the “.pp” files can be configured by modifying the Code Composer build options as shown in

Figure 39.
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Build Optiens for UCD3138LLCEVM_028.pjt (Debug) [~ B | [z
‘General  Compller | Linker | Link Order |

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

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

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

QK I Cancel Help

Figure 39: “.pp” Generation Parameters

The “*.map” file name and location can be specified in the code compose build options as shown in Figure 40.
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Build Options for UCD3138LLCEVM_028.pjt (Debug) (%[ =]

General | Compier Linker | Link Order |

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

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

Cutput Module: I LI

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

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

f10

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

QK Cancel Help

Figure 40: Map Filename
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After selecting the location of the “.map” and “.pp” files the debugger will extract the information it needs to allow
read/write access to all global firmware variables. Depending on the speed of the system this can take a few
moments. The GUI will create a local cache of the data it extracts. So as long as the files do not change
subsequent launches of the debugger will be much faster.

You now can interact with RAM, DFLASH or PFLASH variables in the same way described above for device
registers. Figure 41 shows an example where variables from RAM and DFLASH have been added to the watch
list. “vout_cmd” is the mantissa of a linear16 variable and “supply_state” is a variable indicating the state of the
IRQ state machine. Notice that the debugger picks up comments as well as the details of enumerated data types.
These variables can be read or written to just like any other variable in the system.

File -
(Al | v watchList |
Register Variable Name: Substring Match | Filter ] | show: (=) al () Registers () RAM () DFlash () PFlask
Selection: Watch List €3 > supply_state €2 (Supply state enum for state machine)
|’Name | Description | Type | Valug | | Address ‘ Size | Category | | | |
Er DpwmORegs DPWM Module Regist... Struct DPWM... 000000000 140 bytes Register O
EI DPWMEV 1 Union DPWM. .. .. OwD00DO0010 4bytes Register O
=] bit DPWM Event 1Regis... Struct DPWM... .. Dx000D0010 4 bytes Register D
[ BitFields Bit Fields .. 0x000D0010 4bytes Register |
¢ EVENT1 [17:4] Event 1 configuration U Bit Field: 14 44 ... Ox000D0011 14bits Register (]
=] FeCtrl0Regs Front End Control Ma... StructFE_CT... Ox000EQDDD 68 bytes Register O
E}- RAMPCTRL Ramp Control Register  Union RAMP... . Ox000EQDOD 4 bytes Register I:I
El bit Ramp Control Register  Struct RAMP. .. .. Dx0O00EODOD 4 bytes Register O
E} Bit Fields Bit Fields . 0x000EQD00 4 bytes Register (]
<'¢ ANALOG_PCM_INT_E... Analog Peak Current... U BitField:1 0 ... OxO00EDODZ2 1 bit Register (]
7 MASTER_SEL [6:5] Master Ramp IfF Select U Bit Field:2 0 ... Ox000EDOO3 2 bits Register O
= FilterOR.egs Filter Module Registe... StructFILTE... 0x000C0000 100 bytes Register O
(=3 FILTERKPCOEFO Filter KP Coefficient ... Union FILTE... .. Dx000CD020 4bytes Register O
= bit Filter KP Coefficent ... StructFILTE... .« 0x000C0020 4bytes Register (]
E} Bit Fields Bit Fields ... Dx000COD20 4bytes Register (]
L.l KP_COEF_D [15:0] KP Coefficient 0 5 Bit Field: 16 20,033 ... Ox000C0022 16 bits Register O
= pmbus_dcde_config_constants Array PMBUS... Ox00018890 76 bytes DFlash O
El pmbus_dede_config_constants[0]  must be even numbe... Struct PMBU... 0x00018890 76 bytes DFlash O
Sor wout_cmd UIntis &, o Ox00018890 2 bytes DFlash (]
- supply_state Supply state enum fo... Enum SUPPL... | 0 - STATE IDLE |+ ... Ox0001936C 4bytes RAM [rerrest] |
0 -STATE_IDLE
1-STATE_RAMP_UP
2 - STATE_RAMP_DOWN
3 - STATE_REGULATED L
Collapse All ] | ReFreshWatchList] t Selected ] | Export All ... ] | Clear Watch List ]
6 -STATE_FALLT
7 - STATE_VOUT_TRAMSITION o
Timestamp Message Copylog Clearlog |2
09:51:43.438  0x000E0000: read 4 byte(s) Ox00000001 E;
~
Fusion Digital Power Designer v1.8.124 [2011-10-13] | DC-DC LLC Firmware +0.0.23.0 @ Address 88 | Map Folder: UCD3138LLCEVM_028 | USB Adapter v1.0.10 [PEC; 400 kHz]

Figure 41: Watch List with Firmware Variables

For the editable values there are up and down arrows.
0.5

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

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

typedef struct
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uint8 a; /I [step=10]
Uint8 b; // [min=0, max=100, res=5]
Uint8 c; /I [min=100, res=5]

float d; /I [min=-1e-3, max=1e3] step/res do not make sense with floats

Int8 e; // [min=-100, max=100]
} structl,;

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

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

e step: simple increment/decrement. If current value is 2 and step is 5 and you click up, it will go to 7
¢ res: modulo oriented resolution. If current value is 2 and res is 5 and you click up, it will go to 5.

7.6 SMBus Debug
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 1lge

Command Program to jump to ROM (SendByte 0xD9)

Memory Debugger

ROM APT SMEus Debug USE Adapter (SAA) Settings

Memory Peck/Poke Firmware Download  Frase/Set DFlash: 0xFF 0xAA
Report trim status Dump Info Blodk ErasefSet PFlash: 0xFFE OxAA
Program Flash Chedksum: Dump Caloulate Recreate Validate Clear

Peek/Poke IC Registers
and Firmware Variables

Export Flash Compare Flash Files  Dump Flash File  Flash Test Tool  Full Export Tool %0 to Hex Tool

Device Debug Tool Mantissa/Exponent Tool Iso Bitmask Toaol

The tool looks as follows when launched,
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¥3 SMBus & SAA Tool [ el
— Target [ Miscellaneous -
+—— Specify address » ¢ -
Device Address: |58 TS5 |h (Al Values Below Are Hex) | sroup Protocol... ] | sa settings .. ]
— Read Data — Write Data
Cmd Data Status Cmd Data Status
() Receive Byte - nfa () Send Byte a0 nfa
() Read Byte a0 - nfa () Write Byte [i[s] fuli] nfa
() Read word aa - nfa ) Write Word |00 000a nfa
(®) Read Block El 22334455667 728 39ARBRCCDODEEFFOL ACK (O write Block |00 an nfa
() Read Block 0o - nfa
(96 byte)
Length: 1
( 4 Maote: do not indude countflength byte; it is automatically
[ Sen ] defined for you (and also in block process call below)
— Process Calls — Signal
Cmd  Data Status SMBALERT#: High l Refrash ]
(®) Process Call 0o 0000 | —— nfa
(Word write, word read) Control Lines:  #1 #2 #3 #4 #5
) Block Process Call a0 | [o0 @dingsets)  Otich  Otich  Otich  Otigh  Otigh ([ pefreshal
e Frocess La nfa ®low ®low (®low (@Llow () Low
(Block write, block read)
Write Length: 1 — GPIO Peek/Poke
Read Length: — Read: ——- b7 b6 b5 b4 b3 b2 b1 bo
, Rt [ O 0 O O O O O (resgwme)
= wee ] O O O O O O O 9
— Log
10:26:05.772: SAA #1: PollPmbusSignallines: ACK signal 5 is High
10:26:05.773: SMBALERT # now High
10:26:59.905: SAA #1; BlockRead (Address 11d, Cmd OxE1): MACK =
10:27:05,118: SAA #1: BlockRead (Address 85d, Cmd OxE1): ACK 0x2233445566778899AABBCCODEEFFO 1
| Copylog ] | ClearLog ] | Adapterovervian ] [ close ]

Figure 42 - SMBus Debug

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

8 API - Application Programming Interface

There is a reusable API behind most of the functionality covered. It can be used via .NET: VB or C#. This can be
used to automate tests or even create new custom GUIs. TI will provide binary libraries, source code for
examples, and documentation. See your Tl representative for more information regarding this.

9 Manufacturing Tool

www.ti.com/fusion-mfr-qui

When it is time for production there is another tool that has been used to speed up the process of configuring
devices. It is called the Manufacturing GUI. This graphical tool can be used to run scripts on the devices and
provide a pass/fail result. Some of the functions included are importing a project file on to a device, write serial
numbers and MFR date, calibrate devices using instrumentation (GPIB, SCPI, and USB) or manual
measurements, test the device’s output and various other functions. Users can also develop their own functions to
include in the manufacturing scripts. See your T representative for more information regarding this tool.
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10 Documentation and References

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

i USB Interface Adapter EVM (HPA172)
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