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Introduction

1.1 Overview

The UCD90xxx family of digital power-supply sequencers from T, also known as system health monitors,
are flexible and powerful enough to meet user's sequencing, monitoring, margining, and other needs. The
Tl Fusion Digital Power Designer is a dedicated graphical user interface (GUI), tool which helps users
configure and monitor UCD90xxx sequencers/health monitors without coding knowledge. This document is
targeted for Fusion Digital Power Designer 7.0 or newer. It can be a useful reference for the older 2.0.xxx
Fusion GUI, but the layout and interface may not be the same as described in this document.

The TI Fusion Digital Power Designer has the following features:

Windows®-based application, supports Windows 7

Design, configure, and monitor Tl digital-power controllers and sequencers/health monitors using a Tl
USB adapter

Supports multiple devices in the same bus in online (connected to live devices), offline (file-base virtual
devices), and hybrid mode (combination of online and offline mode)

Exports the configuration of the device to different file formats for third-party programming
Supports command line tools for scripting and automation

The entire family of devices is designed to have similar behavior, with different numbers of rails or some
minor features. Users need only to learn how to use the device once, and then they can seamlessly switch
to other devices within the family that best fit future designs. This document is a reference guide to give
users a jump start, and applies for all UCD90xxx devices (except UCD9080 and UCD9081).

Windows is a registered trademark of Microsoft Corporation.
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2.1 Fusion Digital Power Designer

Chapter 2
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Installation

Click here for the latest Fusion Digital Power Designer software. Perform the following steps to install the

software (see Figure 2-1).

1. Double-click TI-Fusion-Digital-Power-Designer-7.0.x.exe to run the install.
2. Accept the License Agreement and click the Next button.

NOTE: By default, the software is installed in C:\Program Files (x86)\Texas Instruments\Fusion
Digital Power Designer. However, you can relocate it to a different folder so that each
version of the fusion digital power designer is separately installed.

3. Select the option to create a shortcut on Start Menu.

4. Select the option to create more shortcuts for other tools and add the Fusion GUI directory in the
system PATH. Tl recommends checking both the SAA Debug Tool and UCD3xxx UCD9xxx Device

GUL.

gBJSerup-fus-onD'quPochsagmr S —— b -

Welcome to the Fusion Digital

il Power Designer Setup Wizard

Fusson Digital Powes

App This wall install Fuson Digtal Poweer Desagner on your
computer,

R is recommended that you dlose &l other apphcations.
before contewsng.

Click: et 1o contnse, o Cancel to it Setup.

15! Setup - Fusion Digital Power Designer = p:s

Select Start Men Folder
Whave should Satup place the program’s shortouts?

I Setup will create the program's shorituts in the follovng Start Menu folder.

To continoe, chck Nest. ¥ you would i to select o different folder, dick Browe.

Texas lnstramenty Fuson DgRal Power Desigoes Browsa...

Dot croate & Start Ménu folder

—pm—
< Back. Poest >

-~ o

bx4

]?JSewo- Fusion Digital Power Designer =

License Agrecment
Pleass read the followang important sformation before continuing.

Ploase read the followang Licerse Agreement. You must actept the terms of this
agreement before continuing with the installation.

Important - Please read the following license agreement -
carefully. This is a legally binding agreement. After you -
read this license agreement, you will be asked whether
you accept and agree to the terms of this license
agreement. Do not click “l have read and agree” unless:
(1) you are authorized to accept and agree to the terms of
this license agreement on behalf of yourself and your
company; and (2) you Intend to enter into and to be
bound by the terms of this legally binding agreement on

91 accept the agresment
Tdo net accept the agreement

{ﬁs«mo-lumml’owm"ﬁ = &
1] Select Additional Tasks
| Which addeional tasks should be performed?

Select the additional tasks you woold ke Setup to perform whie instaling Fuson
Dighal Powr Designer, then dick et

Addtional ons:

| Create a desitop won

¥ Create a Quick Launch an
Other desitop shartouts

SMllus RC SAA Debug Tool
_ ChECked
UCDDoo UCDHhox Device GUL

Figure 2-1. Fusion GUI Installation
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If this is your first time using the Fusion GUI, a pop-up introduction window will appear (see Figure 2-2).
Click OK to proceed to using the Fusion GUI.

Wi TEXAS INSTRUMENTS

rusion Digiia) Powsr Daglenar
Version 7.0.11 [2017-05-01]

Fusion Digital Power Designer is a Graphical User Interface {GUI) used to configure and manitor Texas Instruments digital power
controflers,

If this iz your first time using the GUI, please review the documentation available in the GUI's Documentation & Help Center. You can
also launch the help center from the Help menu or Fusion Digital Power Designer's Windows Start Menu,

The GUI can run in one of two modes:
& Online.The GUI configures one or more devices connected to one or more USE-based serial bus adapters, For each LISE
adapter found, the GUI automatically detects devices on the serial bus, The GUI needs to be instructed what type of device
you expect to configure, however. This wil be done on the next sceen.

o Offfine. The GUI can store a device's configuration, along with GUI-centric configuration data such as design input
parameters, in a project file. This lets you configure your device offiine. You can either open an existing project file or create
anew file based on a canned, EVM default configuration.

Every time the GUI starts up, it will look for the USB adapter and scan for devices, If the USE adapter is not present or no devices.
could be found, you can switch to offfine mode by dicking the "Offiine Made” button,

[ o |

Figure 2-2. GUI Mode Options

2.2 USB Adapter Firmware

Currently, the Fusion GUI supports the Tl USB-to-GPIO adapter. The adapter can be added as an
individual dongle (see Figure 2-3) or built into some of the EVM boards, shown in the following images.

For the USB adapter as a dongle, the USB cable is connected on one end to the PC on the USB port, and
on the other end it is connected to the dongle. The 10-pin ribbon is connected to the dongle and to the
EVM 10-pin header. For some UCD90xxx EVMs, the USB adapter is built in with the EVM. Remove the
dongle, then connect the USB cable directly to the USB connector on the EVM board.

USB Cable LED Indication
USB Attached

Figure 2-3. USB-to-GPIO Adapter
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The Fusion GUI supports the TI USB-to-GPIO adapter, firmware version 1.0.x. If however, the firmware
version on the USB adapter is not 1.0.x, you can download the USB adapter firmware by launching the
USB Adapter Firmware Download Tool and selecting Start Menu — All Programs — Texas Instruments —
Fusion Digital Power Designer — Tools — USB Adapter Firmware Download Tool (see Figure 2-4). Tl
recommends using version 1.0.13 because it supports up to 58 bytes of data package, which is required
by UCD90320 devices (see Figure 2-5).

ﬁ Uninstall A
Device GUIs
Special
Tools
# Decimal to Mantissa and Exponent C
# Device Configuration Import Tester
#3 EEPROM File Compare Tool
%3 EEPROM File Tool
# Firmware & Configuration Downloac
# Firmware Download Tool
# PEC & SMBus to I12C Translation Tool
¥ Project File Cleanup Tool
# Project File Compare Tool
Q Script Runner
Q SMBus & 12C & SAA Debug Toal i
% UCD ATE Tool
Q UCD Device Debug Tool =
Q UCD Flash Write & Device Reset Test
¥ UsB Adapter Firmware Download To
Q USB Adapter Mode Selector
Q USB Adapter Server
Q X0 To Hex Converter Tool -

1 Back

“59-&;'0’1 programs and files ye) |

Figure 2-4. Adapter Firmware Download Tool (1/2)

45 TIUSB Adapter Frmware Download

Select USB Adapter Firmware Image

Current Firmware: 1.0.13

i Select File

(@) Select USB Adapter Firmware
() 10,10
(@) 1041

@ 1013

ko 1'0‘1 This firmware supports up to 58 bytes read/write data. l

| Next > | ‘ Cancel

Figure 2-5. Adapter Firmware Download Tool (2/2)
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The Fusion GUI supports online, offline, and hybrid mode for various applications (see Figure 3-1). As the
term suggests, a live device is required for online mode and hybrid mode.

PC with Fusion GUI installed

USB to GPIO Dongle

Figure 3-1. Typical GUI Application

3.1 Fusion GUI Offline Mode

The Fusion GUI can store the configuration of a device, along with GUI-centric configuration data, such as
design input parameters, in a project file (see Figure 3-2). This lets users design the power system without
real devices. Users can launch offline mode by selecting Start menu — Texas Instruments — Texas
Instruments Fusion Digital Designer — Fusion Digital Power Designer Offline Mode.

v Texas Instruments Fusion Digital Power
€ Documentation & Help Center 9
# Fusion Digital Power Designer
% Fusion Digital Power Designer Offline Mode

/| License Agreement

| | Texas Instruments Home Page
i Uninstall
| Device GUls

Special

|, Tools

Figure 3-2. Fusion Digital Power Designer Offline Mode
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When the offline GUI is launched, you can choose one of two options to start the design (see Figure 3-3).

() Create new Offline system from start

You will be able fo design a new sypstem with multiple devices salactad from aither 2 list of supportad devices or previous created project files (xmi). The system can be saved
o 7 file with 450" exfansion

(*) Create new Offline system by opening existing system file:
You have previously defined the system (.tifsz) and would ke to apen # in Offine mode

Cancel MNext

Figure 3-3. GUI Offline Project Start Options

8 Fusion GUI Mode SLVUB51-May 2017
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3.2 Fusion GUI Online Mode

The Fusion GUI online mode can be launched by selecting Start menu — Texas Instruments — Texas
Instruments Fusion Digital Power Designer — Fusion Digital Power Designer. The GUI will discover one or

more devices connected to one or more USB-to-GPIO adapters.

3.2.1 No Adapter Found

If no USB adapter is connected to the PC, the screen in Figure 3-4 appears. Either connect the USB
adapter and try again or go to Offline mode.

w3 TEXAS INSTRUMENTS

Fuslon Digiial Powar Dasleniar
Version 7.0.11 [2017-05-01]

No USB Adapter Found!
A Texas Instruments USB serial bus adapter does not appear to be connected to your PC. Please check
your connection. You should see a green light on the adapter when it is attached to the PC.

|. Retry | | AdapterMode... || Offline Mode |i Exit Program |

Figure 3-4. No Adapter Found Message

3.2.2 No Device Found
If a USB adapter is connected to the PC but no device is found (see Figure 3-5), it may be due to one of
the following reasons:
* No devices are connected to the other end of the adapter.

w3 TEXAS INSTRUMENTS

FUsion Digitl Power Daglgnar
Version 7.0.11 [2017-05-01]
I;ID 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: DeviceIDAndCodeAndICDeviceID

USB Adapter Firmware Yersion:  1.0.10

Bus Speed: Packet Error Checking: ALERT Pullup: 2.2ka []
() 100 kHz (+) Enabled cLock Pullup: 22k [v]
(3) 400 kHz () Disabled DATA Pullup: 23k [v]
Signals
SMBALERT=:  ACK: High [ Refresh |
Control Lines: #1 #2 #3 #4 #5
(click to set) 1_) High 1_) High _) High () High (_) High | Refreshall |
() Low () Low () Low () Low (®) Low —
Change Device Scanning Options | | Retry | ‘ Offline Mode | ‘ Exit Pragram

Figure 3-5. No Device Found Message
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To detect the presence of supported Tl devices on the PMBus, the Fusion GUI sends a list of known
PMBus commands (supported by the devices) to address 1 to 127 (skip 12). The Fusion GUI sets the
IDs of the devices based on the response from the devices. These known PMBus commands are
called Device Scan Mode in GUI. Users can select to scan for a specified address (or addresses) by
skipping all other addresses using the Device Scan Mode setting. Users can also select which
command (or commands) to send to the address to scan for devices (see Figure 3-6).

Different device scan modes are used to discover devices on the bus, as follows:
— DEVICE_ID (0xFD): Most UCD92XX and UCD90XX devices use this mode.
— DEVICE_CODE (0xFC): Most TPSxxxx devices use this mode.

— |IC_DEVICE_ID (0xAD): Devices supporting PMBus 1.2 use this mode.

— Custom scan mode: some devices use PMBUS_REVISION (ReadByte 0x98) or MFR_MODEL
(ReadBlock 0x9A) as a way to identify themselves on the bus. Click the Scan for Device button to

customize the scan mode (see Figure 3-7).

Setall AddressesTo: sk ) ((oevice 10 ) (pevice_cope] ((xcoevicem ) (ucosdisolated]

[ A oevice o 24d ox15 () asd oxzn (RN
ous 25¢ o (ST

Pt DEVICE D [o] Address ad0xo4

- () Skip this Address
os il

0x07 (2) Scan via DEVICE_ID (UCDSixx, UCDS 2xx, UCD30x0r, UCDZ0x)!
The GUI wil do a read block of MFR_SPECTFIC_45 (command code 0FD) to see if a Texas Instruments
ox0s [EpEe

device is present on the bus. UCDA2xx, UCD90xxc, and
device,
o —— () Scan via DEVICE_CODE (TPS40:00)
104 0x0A The GUI will do a read word of MFR_SPECIFIC_44 {command code DXFC) to see if a Texas Instruments
= device is present on the bus. Select PMBLS capable TPS40:00x devices Use this scheme to identfy the

1 ovos REE device.

() 5can via IC_DEVICE I (Devices support PMBus REV 1.2)
133 0:00 Lol The GUI will do a read word of IC_DEVICE_ID {command code 0xAD) to see if a Texas Instruments device
g

is present on the bus, Select PMBus capable TPSS54x24, TPS40426 devices use this scheme to identify the
device.,
i O e 552

Issue a read byte of PMBUS_REVSION. If a device returns 3 valid byte, it will be assumed to 2 TPS53951.
16d ox10 e ]

s oo Oeane psssss

Iscue a read byte of PMBUS_REVSION. If a device returns a valid byte, it wil be assumed to a TPS53819,
154 oz
156 0
20 0u4
B O Assume TPS40400
21d ox15 [LRpe Issue a read byte of PMBUS_REVSION. If 2 device returms a valid byte, it wil be assumed to 2 TPS40400.

E=ll s TR DEVICE D () Assume UCD3XXX Isolated Device

Issue a read byte of PMBUS_REVSION. If 3 device returns 2 vaid byte, it will be assumed to be a UCD3K.
This GUY is bmited in functionality. For full functionality spedify a valid DEVICE_ID and SETUP_ID and
proceed with a "Scan via DEVICE_ID".

() Scan via MFR_MODEL (LMS50xx, LM250xx)
The GUI provides basic support for National Semiconductor select LM hot swap controllers, FOR LEGACY
USE ONLY. The latest tool for be it 4,

g8 & 8 § & ¥ B B

UCD3xxx devices use this scheme to identify the

() Assume TPS53640
Issue a read byte of PMBUS_REVSION. If 2 device retumns a valid byte, it will be assumed to a TPS53640.

() Scan for both DEVICE_ID & DEVICE_CODE
For. this address, first issue DEVICE _ID read and then, if o response, issu DEVICE _CODE read.

O Scan for both DEVICE_ID &1C_DEVICE ID
For this address, first issue DEVICE_ID read and then, if o response, issue IC_DEVICE_ID read.

() Scan for both DEVICE_CODE & IC_DEVICE_ID
For this address, first issue DEVICE_CODE read and then, if no response, issue 1C_DEVICE_ID read,

() Scan for DEVICE_ID & DEVICE_CODE &IC_DEVICE_ID
For this address, first issue DEVICE_ID read and then, ifno response, issue DEVICE_CODE read,

ey oy

cvo: ) ¢ o7 T = o> EETCT < o+ ESTCN o o<~ ETEREN
5] st v ] ¢ o7 EXEE)
] s o ] ¢ o ECR o= o -]
oo ) ¢ 1+ ) + o> T e o+« EETCN ] s o

o
e
o5 e
-
ot ot
s e
-
s o2
s 3
—_—
1010 065
——
103d 0x67
—
sssos
s

B~ [l CEVICE 1D

116d 0x74 EaeNG)

115d 0x77 [ ie]

123d ox7e [ESute )

BERL T ) CEVICE 1D

Device_Ip[+]
(@ e |

Figure 3-6. Device Scan Editor
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i r) Device Scan Help
i, During device scan, Fusion Digital Power Designer"=I2C bus by issuing a series of command requests on addresses 1- 2
11 and 13-127 decimal. Address 12, the SMBus Alert Response Address, is skipped. Cne or more of the following
SMBus / PMBEus commands will be read during the scan:

s DEVICE ID (0xFD)

This is a Texas Instruments proprietary command. It is implemented as a read block command in the
MFR_SPECIFIC_45 slot, command code 0xFD. Devices that implement DEVICE_ID return an ASCI encoded
string defining the part, optional revision, and optional date representing code build/etc. An example s
"UCD9240-64(3.24.0.8204/080918".

LCo8z2xx, UCD9gXx (UCD Controfers and Sequencers) response to this command.

¢ DEVICE CODE (0XFC

This is also a Texas Instruments proprietary command. It is implemented as a read word command in the
PMBus MFR_SPECIFIC_ 44 siot, command code 0xFC. Devices that implement DEVICE_CODE return a 12 bit |
code identifying the device and a 4 bit revision code. Each Texas Instruments part will normaly have its own
device identifier. This command is oriented at non-firmware devices that do not have the resources to
implement DEVICE_ID.

TP5404xx, TPS55819, TPS5553915, TP555913, TPS5494A20, TPS549C20, TPS53640, TPS53647, TPS53661,
TPS5366.7, TPS544x20, TPS544x22, TPS65400, efc. response fo this command, |

e IC DEVICE ID(OxAD)
Standard PMBus 1.2 read block command, command code OxAD. Devices that implement IC_DEVICE_ID

return bytes data identified device on the bus.
TPS53622, TPS5365x, TPS5367x, TPS5368x, TPS544x24, TPS544x25, TPS546xxX, efc. response to this
COmmarnd.

s PMBUS REVISION (0x98).

A standard PMBus command, a read byte at command code 0x98. A smal number of devices do not

support DEVICE_ID, DEVICE_CODE, or IC_DEVICE_ID. For these devices, you must manually select the
device. The GUI then looks for devices that ACK PMBUS_REVISION and return a valid byte.

TPS553951 responses to this commarnd. =

. e maeees fmmm

m

|. oK | | Copy Message to Cipboard ]

Figure 3-7. Device Scan Help

» Bus speed: the device may not support the bus speed setting, try a different speed (100 kHz and 400
kHz).

» Packet error checking (PEC): the device may not support PEC. Try enabling and disabling PEC.
e Pullup resistor needs adjusting

e Check the resistor on the PMBUS_ADDR1 and PMBUS_ADDR?2 pin to ensure they are compliant with
the data sheet requirement.

SLVUB51-May 2017 Fusion GUI Mode 11
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Figure 4-1 shows the Fusion GUI work flow.

» Build system: define your system in either online or offline mode. If active devices are connected to the
PC, you can begin monitoring and debugging your system.

» Configure system: configure each device in your system.
* Monitor and debug system: view the system responses.

» Save system: save the system configuration to a single system file (.tifsp), or save each device
configuration as individual configuration files (.xml, .csv, and .hex) for later use. If devices are online,
you can save the configuration of the device to its nonvolatile memory.

* Production: import the system file (.tifsp) or the configuration file of the device saved in the previous
bullet to devices using the Fusion MFR GUI, Fusion command line tools, or third-party programming.

Third Party
Programming

Fusion GUI Work Flow

Build | Configure | Monitor MFG GUI
System Debug
| @ Build SVEIE"-‘ | Click to confiqure device | System Monitor | : =B Users’ Own
Power / Design  Power / Design HW / Test tifsp, .xml, Program
Engineers Engineers Engineers .hex, .csy, Calling
.srec, etc. Fusion
Command
Line

Figure 4-1. Fusion GUI Work Flow

Figure 4-2 shows the system view.

43 Texas Instruments - Fusion Digital Power Designer [System View]

File Tools Debug Help

Q Scan for Device (Device_ID | Device_Code | IC_Device_1D} | ¢ Build System I System Monitor | [ Seve | v Autownite | @ Stop Polling

(Power Rails Tree |

# A Ralz A | RailName gt

& Device: UCD9090A @ PMBus Address 101

Click to configure device

COMIROL: Vi O OFE

33 Rail #3 CONTROL; Vin OnjOff

44 m N/A CONTROL; Vin On/fOff; Tum On
55 PMON_OR9_Fj N/A CONTROL; Vin On/Off; Tumn O

66 EEW CONTROL; Vin On/Off; Tum O

Debug System .
Configure System
Figure 4-2. Fusion GUI — System View
12 Fusion GUI Layout SLVUB51-May 2017
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4.1 Build System

Figure 4-3 shows the build mode selection. Here, you can perform the following:

» Create new Offline system from start: design a new system in off-line mode by adding one or more off-
line devices at a time. Select from an existing file (.xml or . tifsp), or a list of supported devices
embedded in the GUI. All devices in your system will be offline.

» Create new Offline system by opening existing system file: you have previously defined the system
and saved it in the system file (.tifsp) or a single project file (.xml). All devices in your system will be
off-line

* Modify existing system: add one or more off-line devices at a time by selecting from an existing file
(.xml or .tifsp), or selecting from a list of supported devices embedded in the GUI. This option can be a
hybrid mode, combining on-line devices from existing systems and newly added off-line devices.

(_J Create new Offline system from start

You will be able to design a new systam with multiple devices selacted from either a3 list of supported devices or previous creafed project files {Lxmi). The system can be saved
fo a file with “tisp" extension

(=) Create new Offiine system by opening existing system file;
You have previcusly defined the system (.&i5p) and would like o open & in Offfine mode

() Modify existing system
Maodify your current system

Cancel ] Mext ]

Figure 4-3. Build System Mode Selection

SLVUB51-May 2017 Fusion GUI Layout 13
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4.2 Debug System

System monitors provide an overview of the system (see Figure 4-4).

» Control panels: apply to all the devices and rails on the bus. If the setting is invalid for a rail or a
device, or it is nonwritable, the operation is skipped for that rail or device.

e Chart views: select a rail in the system to view the response data.

e Status view: LED on the device level indicates if the device status is OK or not. The LED in the rail
level indicates the status of the rail: fault, warning, or OK.

— The green LED indicates that the device has no fault and no warning at all.

— The red LED indicates that the device has a fault and warnings at either the rail or device level.

— The orange LED indicates that the device has warnings at either the rail level or device level.
 PMBus Logging: log the PMBus communication.
The system monitor has another important use, which is to single-step, turns on and turn off power rails.
Users can configure the On/Off Config of the ralil, and toggle the Turn On and Immediate Off option to turn

on or off rails individually, so that all the rails are changed manually to discover any design issues (see
Figure 4-4).

#3 System Monitor

o
al
%

On/Off Config Control Lines (USB) SMBAlert Polling Fault Management
camoLpnony [2 5 Onn 2 Ovr | (o Jrem ® sopraivg )| 00fFme
(g ®Low Refresh ) SMBAerts ot Asserted Clear Logged Fauts |
Select Den UCD9090A @ 101d: Ral =1 Select Device UCD3090A @ 101d: Ral =1 [
Select Plots [
Vout - Rai = =
50 Em—— Scnd Operation command
i to system
0.80 . . .
i Toggle Control Pin
nen
Select device and rail
“ﬂ J | to see escope
1 ] 0.063V 1
o sl AMA AN A AL AN A i
58:40 59:00 59:20 59:40 59:40
= A|Ralz | RalName Vout lout |Temp ||Onoffconfic | Operation cmd | Margining 4
& UCD3090A @ PMBus Address 101d (]
1 1 Rail #1 0.063 0.000 32188 ctipn off Noce
2 2 Rail 22 0.000 0.000 32.188 crlPin ofF None !
3 3 Rail #3 0.000 0.000 32.188 colPin off None 1
4 4 Ral =4 0.000 0.000 32188 CtrlPin off None
5 S PMON_OR9_PEXA 0.000 0.000 32.188 ColPin None
3 6 Rail 26 0.000 0.000 32.188 Cinlfin \;_;K Looe 1
7 7 Rail #7 0.007 0.000 32.188 CtrlPin off i
12:22:17.678: USB-SAA #1: CONTROL2 now Low
12:22:17.678: USB-SAA #1: CONTROL3 now Low
:22:17.678: USB-SAA #1: 4now : :
12:22:17.678: USB-SAA #1: CONTROL4 now Low On/Off Conflg and Operatlon
command for Individual Rail
PMBus Log =
Figure 4-4. Debug System Monitor
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4.3 Configure System

Figure 4-5 shows the configure system view.

¥ Texas Instruments - Fusion Digital Power Designer [System View]

File Tools Debug Help

O, Scan for Devics (Device_ID | Device_Code | IC_Device_ID) | & Build System | System Monitor | B save | v Auts Wit | @ Stor Polling

[Power Rails Tree

# A |Rail# A | RailMame Vout On Delay | Rise Off Delay | Fall Dependencies (Direct Only)
B Device: UCD9090A @ PMBus Address 101d @ =+ g Click to configure device

&1 ]

Figure 4-5. Configure System View

1. Click the Click to configure device link to modify the configuration of the device. Different devices have
different views and tabs. See the device specification document for how to configure devices.

2. Navigate between rails (outputs): If the device supports multiple outputs, use the top-right-corner
combo box to navigate between rails.

« Online or Offline LED: device is connected (online) or device is not connected (offline)

e Write Pending to hardware: no pending write to hardware (RAM). You made changes in the GUI
but have not written to the hardware yet.

*  Write Pending to NVM: no pending write to NVM (flash). Pending write to NVM. Since launching
the GUI, you made changes in the hardware (RAM) but have not stored the configuration to the
nonvolatile memory yet. The changes you make will be lost if the device is power cycled.
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4.3.1 Configure Task

The Configure Task provides the settings to configure the UCD90XXX device to function as designed (see
Figure 4-6). The task has Hardware Configuration, Rail Configuration, and Global Configuration tabs,
which are described in the following sections. Before starting the configuration, it is important to follow the
design flow. Consider the following:

» Rail setup: Number of rails to monitor and type of monitoring (voltage, current, temperature)

» Rail monitoring setup: Voltage, current, and temperature set points

» Rail control setup: Rails control (how are rails turned on and turned off)

» Rail margining setup: Number of rails requiring margining as well as the frequency and duty cycle
» GPI configuration: Are there digital signals (GPI) which must be monitored?

* Rail sequencing configuration: Start-up sequence; which rails come first, and which rails depend on
other rails for sequencing?

» Fault response configuration: How should the device act if a fault is detected (ignore the fault or act on
the fault)? If the device should act on the fault, how (shut down fault rail and other slave rails,
resequence, log the fault, and so on)?

» Logic GPO configuration: Are there output signals (LGPO) that must notify the external system?
» Other configurations: System watchdog and system reset

7 Configuration UCD3090A @ PMBus Address 101d (65h) - Rail #1 - Fusion Digital Power Designer

File Device Took LUCDS0904 @ 101d - Rail £1 - PMON_10RS_A [~

o 1o Harduare | X Dscard Grianges. | Sior= M 1o Flesn | (5. | 1 S Grecing
Configure I Hardware Configuration [R,\ |[Giobal ]
i) Hardware i Rails - Monitors & Enables 2
Copy(CloneRals | | {7} ipes & Goro pins ssiznment Coni & periarm _ - 3 -
s Rail Hame Voltage Temperature Current Enable Trim/Margin PWH Actions
Devica Enfarrraon: Devioe mfarmabion suth: == Davics Pt Rail #1 Rail 1 Pin 1 MON1 <Click to Assian>  <Click to Assian>  <Click t Assian> <Click to Assian> Delete Confiqure
16 . PMBus Revsion, §
e (MF{T;‘*E;U A Rail #2 Rai 22 Pin 2 MON2 <Click to Assian>  <Click to Assion>  <Click to Assign> <Click to Assin> Delete Configure
Rail #3  Rai =3 Pin 40 MONS Click to Assign> «Click to Assign > Pin 10 FPWM1 GPIOS =Click to Assign>>. Delete - Confiqure
Rail #4  Ral #4 Pin 41 MONG& <Click to Assign> <Click to Assign> Pin 11 FPWM2 GPIOG <Chck to Assign> Delete Configure
Rail #5 Rai #5 Pin 42 MONT «Click to Assign> «Click to Assion > Pin 12 FPWM3 GPIO7 £Click to Assign> Delete  Configure E
Rail #6 Rai =6 Piin 45 MONS <Click to Assign> <Click to Assign> Pin 13 FPWM4 GPIO8 <Click to Assign> Delete Confiqure
Rail #7  Rai =7 Pin 38 MON3 «Click to Assign> «Click to Assign> «Click to Assign> «Click to Assign> Delete Configure
Add Rail

GPIs - General Purpose Inputs |

GPIName Pin Polarity Special Behavior Actions
GPL #1 Pin 4 GPIO1 Active High GPI Fault Enable; Fault Shutdown rails Delete  Confiqure
GPIEL Pin 5 GPIO2 Active High - Delete Confiqure
GPI =3 Pin 6 GP1IO3 Active High == Delete Confiqure
G+ Fin 7 GPIO4 Active High - Delete Configure
GPL #5 Pin 21 GPI014 Active High - Delete Confiqure
GPL 26 Pin 16 FRWMZ GPIO11  Active Hich - Delete Configure
GPI #7] Pin 24GPIO15 Active High GPI Fault Enable; Fault Pin Delete Configure
Add GPT
[Logicce lled General Purpo: puts with State Logic
‘ GPO Name Pin Polarity  Mode [< ion Summary Actions =
= il D
i) Configure ‘ ‘
4 Monitor 1522417575 b 544 <1 GONTROL? now Low
12:22:17.678: USB-SAA #1: CONTROL3 now Low
i, Status 12:22:17.678: USE-5AA #1; CONTROL4 now Low
12:37:00,780: USB-SAA #1: CONTROLS now Low
£ Security | PutBs Log &
UCDS0S0A Firmware v2.4.2.811 @ PMBus Address 101d (85h) | USB Adapter v 0.10 [PEC; 400 khz]

Figure 4-6. Hardware Configuration Task View

After making changes, do the following steps or the changes will be lost after the device is reset or power
cycled.

| Write to Hardware |
1. Click the Write to Hardware button to save changes into the RAM. * ’

. . | Store RAM To Flash |
2. Click the Store RAM To Flash button to save changes into the Flash. * /

16
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4.3.1.1 Hardware Configuration

The UCD90xxx family supports various 1/O capabilities (see Figure 4-7). The GUI lists the capacities at the
top-right corner of each 1/0 function (X of Y assigned), and Y is the capacity of the particular I/O function.
The Hardware Configuration tab lets users configure the I/Os as desired functions, such as monitoring,
GPI, logic GPO (LGPO), margining, and more. Users must perform the hardware configuration first.

[Ral Config | Hardware Configuration  [Global Configuration |

Hardware Ct Rails - Monitors & Enables 6 of 10 Assigned
o Ema 12 prems I Rail Name Voltage Current Enable Trim/Margin PWH _ Actions
D T e e T Rail #1 P1v2 P 1MON1 <CicktoAssion>  <Cickto Assign>  Pin 4GPIO1 <Cick to Assign> Delete Confiqure
f_‘ﬂ,::::;’;i:) ,;;’_:;h'f;:_ O 5 Rail #2 P35 P 2MON2 <CicktoAsson>  <CicktoAssign> P 5GPIO2 <Cick to Assign> Delete Configure
okt e Raill #3 P18 Pin 38 MON3 <Cickio Assign> < p>  Pn8GRI03 <Chok tp Assign> Delete Configure Rails
Rail #4 P33 Pin 39 MONS <Cickto Assion>  <Chickto Assign>  Pn 7GPIO4 <Click to Assign> Delete Confiqure
Rail #5 P53 Fin 40 MONS <Cickto Assion>  <Click to Assign> <Click to Assign> <Chick to Assign> Delete Confiqure
Rail #6 POVBS AVS Pin 41 MONG <Ciick to Assign> <Chick to Assign> Pin 21GPIO14 £Chck to Assian> Deletz Confiqure
Add Rail
GPIs - General Purpose Inputs Fol8Assigned |
GPI Name Pin Polarity K Actions
PGOOD_VTT_DDR4 Pin 25 GPIO16 Active High - Delete Confiqure
Thermostat P 26GPI017 ActiveMoh  GPIFaultEnable Delete. Confiure GPIs
RST_REQUEST B0 I7FPWMB GPIO12  Active High GP1 Fait Ensble Delete Confiqure
Add GPT
LogicControlled GPOs. i 2 of 10 Assigned
GPO Name Pin Polarity Mode Configuration Summary Actions
[C]|DDR4_VTT_ENABLE Pin 24GPIOIS Active High  Actively Driven  Delay =5 ms * GPI1 Delete Configure. LGPOs
[1ero =2 Pn 10FPWML GPIOS  ActiveHigh  Actively Driven  Delay=Sms *GPOL Delete Configure
Add Logic Cc ove Selected P Selected Pins Down
Command Con 1of 21 Assigned
GPO Hame pin State Actions
Command GPO =1 P 28TDO GPIO1Y Otow(®) @woh@ OHZ Delete GPO
Add Command Controlled GPO
PWMs pose Pulse-Width 0.of 10 Assigned
You have not configured any PWMs; dick the Add ik below to add PWM
Add PWH

Figure 4-7. Hardware Configuration

4.3.1.1.1 Configuring Rails — Monitoring, Enabling, and Margining

Each rail can have up to five pins: voltage, temperature, current, enable, and trim/margin (see Figure 4-8).
The voltage, temperature, and current pin assigns a monitor pin to perform voltage, temperature, and
current monitoring, respectively. The enable pin is an output signal to enable and disable the downstream
power supply. The trip/margin pin is the PWM output signal to margin the desired voltage rail. The user
can also configure a rail with the enable pin only. A rail without any pins is forbidden.

(' Rails - Monitors & Enables 1 of 10 Assigned
Rail Name Voltage Te Current Enable Trim/Margin PWM Actions
Rail #1 PMON_10RS_A | Pin 1MONL <Click to Assign>  <Click to Assign>  <Click to Assign> <Cick to Assign> Delete Configure
Add Rail

Figure 4-8. Configure Rails
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Users must click Add Rail to add a new rail, then click the Configure button, to configure the monitor type
and polarity of the enable signal and margining settings (duty cycle, frequency, mode, and so on) as

shown in Figure 4-9.

~ Rail £1 Voltage Monitor Type
Yoltage monitor type:
(%) Standard

() Hardware comparator
The response time to an overfunder voltage faultis faster
with the hardware comparator, The hardware comparator
option is onty available with up to six monitored voltages.
There is no gitch filtering when using the hardware
comparator.
You can not use either of the “continue to operate” or
“retries"of voltage fault responses (OWF , UVF, Ton Max
Fault responses) vath a hardware comparator Voltage
monitor.
The function is not enabled unti the rad is turned on and
reaches the power-good stats,

 Rail #1 Enable Pin Configuration s

Polarity: Output Mode:

(O Active Low (3) Actively Driven
High: () Open-Drain

Mote: Polarity defines output voltage level when the logic
evaluation result is TRUE(active). In open-drain mode,
High-devel output means the output pin is in HI-Z state; a
pull-up resistor is required to make the output level High,

~— Rail #1 Trim /Margining
PWM Config:

Duty Cyde: 0 %
Frequency: 15,275 2z [v]

Frequency can be 15.275kHz to 125 MHz
Margin Mode:
(=} Tri-State
When not margining, the PWM pin is tri-stated.
() Active Trim
When not margining, the PWM duty-cyde is continuously
adjusted to keep the voltage at VOUT _COMMAND.
() Active Duty Cyde

When riot margining, the PWM duty-cyde is st to a fixed
duty-cyde.

[] 1anore faults
When margining is enabled with a pin, this determines if faults
{over-voltage and under-voltage) are ignored or not.

[ increase Duty Cyde increases Voltage
When margining, this determines if increasing duty cyde will
increase or decrease voltage

Figure 4-9. Configure New Rails
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4.3.1.1.2 Configuring General-Purpose Inputs (GPIs)

GPIs are mainly used to receive signals from the external system. Click the Add GPI button to add a GPI,
then click the Configure button to set the polarity and other GPI functions (see Figure 4-10). GPI functions
vary by device (see Figure 4-12, Figure 4-13, and Figure 4-11). See the data sheet for function details.

Moreover, the GUI provides a description next to each function to help customers understand the feature.

GPIs - General Purpose Inputs 1 of B Assigned |
GPI Hame Pin Polarity Spedial Behavior Actions

GPI #1 Pin 4 GPIO1 Active High = Delete Confiqure

Add GPI

Figure 4-10. Configure GPIs

GPI Polarity: Mote: Polarity defines output voltage level when the logic evalustion
s result & TRUE(active). In open-drain mods, High-levl cutput
() Active Low means the cutput pin is in Hi-Z state; 2 pul-up resistor is ; :
i e it e L — Pin Polarity

(%) Active High

|1 GFI Fait Enabie: M :
: » Must Be Set To Enable GPI Loggin
When this bitis set, the de-assertion of the GPI s treated as fault and can 99Ing,

shutdown rails if together either "Fault Shutdown Rails” or “Fault Pin” bit is also Fault Shutdown And Fault Pin Functions.
set. H

[ ] Latched Statuses Clear Source
When a GPQ uses a latched status type {_LATCH) , you can configure a GPI that

|| tnput Source for Margin Enable

When the Margin Enable pin is asserted, this pin determines if the margined state|
is low or high.

— GPI For Margin
| Input Source for Margin Low/MNot-High

When this pin is asserted, all rails with margining enabled will be put in a marginec|
saeloor i

|| Fault Shutdown rails

When this bit and the GPI Fault Enable bit are set, the de-assertion of the GPLis

treated as fault and can be used to shutdown rails according to the below Fault
Responses setting

How device responses to GPI fauls [— GPI Fault Response

|—» Response Actions

Configured as Sequencing Debug Pin

Input pin can be used to put device in Debug Mode, If pin is selected and is . .
asserted, device shall not assert PMBus Alert pin for any faultsfwarnings, not  ————p Sequencmg Debug Pin
response to any faults, and not log any faults (exduding fault reported in
STATUS_CML register such as Invalid Command, PEC Fault, etc.). This function i
mainly used for debugging purpose only. Itis not recommended in the final
production

\

|| configured as Fault Pin

Configure this input pin as fault-influenced outputs. The state of the outputis
determined by any faults occured on selected rails

I—> Fault Pin Configuration

(| Enable Cold Boot Mode
Cold Boot Mode Ti it: -
20 eetitac SRRt 2 |— Cold Boot Settings
Normal Boot Start Delay: 0 ms

Figure 4-11. GPI Configuration for Rest UCD9090A and UCD90160A
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GPI Polarity: Note: Polarity defines output voltage level when the
logic evaluation resultis TRUE(active). In
open-drain mode, High-evel output means ——» Pin Polarity
= i X the output pin is in Hi-Z state; a pull-up
(#) Active High resistor is required to make the output level
High.

() Active Low

When this bitis set, the de-assertion of the GPI is treated as —> Must Be Set To Enable GPI _LOggmgj
fault and can be used to shutdown rails. Fault Shutdown And Fault Pin Functions.

[7] Latched Statuses Clear Source
When a GPO uses a latched status type {_LATCH) , you can
configure a GPI that will dear the latched status.

[] tnput Source for Margin Enable

When the Margin Enable pin is asserted, this pin determines if the
margined state is low or high.

—> GPI For Margin
[C] tnput Source for Margin Low,MNot-High

When this pin is asserted, all rails with margining enabled will be
putin & margined state (Jow or high).

[[] configured as Sequencing Debug Fin

Input pin can be used to put device in Debug Mode. If pin is
selected and is asserted, device shall not assert PMBus Alert pin
for any faults/warnings, not response to any faults, and notlog [— Sequencing Debug
any faults (exduding fault reported in STATUS_CML register such
as Invalid Command, PEC Fault, etc.). This function is mainly
used for debugging purpese only. It is not recommended in the
final production

Fault Pin Configuration
__ Configure this input pin as fault-influenced outputs. The state of >
| the output is determined by any faults occured on selected rails (UCD90320 onIy)

Figure 4-12. GPI Configuration for UCD90240 and UCD90320

GPI Polarity: Note: Polarity defines output voltage level vihen the logic evalustion
result is TRUE{active). In open-drain mode, High-level output
means the cutput pin & in Hi-Z state; a pull-up resistor is

required to make the cutput level High. +—» Pin Polarity

() Active Low

() Active High

[ /11 GPI Fauit Enabi

When this bit is set, the de-assertion of the GPI is treated as fault and can — Must Be Set To Enable GPI Logging
shutdown rails if together either "Fault Shutdown Rails™ or "Fault Pin” bit is also
set.

[] Latched Statuses Clear Source
‘When a GPO uses a latched status type (_LATCH) , you can configure a GPI that

| Input Source for Margin Enable
When the Margin Enable pin is asserted, this pin determines if the margined state
is low or high. —» GPI For Margin
| Input Source for Margin Low Mot-High
‘When this pin is asserted, all rails with margining enabled will be putin a marginec

il (low or high)
Figure 4-13. GPI Configuration for Rest UCD90xxx
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4.3.1.1.3 Configuring Boolean Logic-Controlled GPOs (LGPO)

UC90xxx devices can output signals based on the combined results of Boolean logic from the GPIs state,
Rails state, and other LGPOs state (see Figure 4-14). Users can also configure a LGPO without a physical

output pin, a virtual LGPO. The virtual LGPO is typically used as an input for other LGPO to save a
physical pin.

[Logicc

GPOs - pose O with State Logic 10of 10 Assigned '
GPO Name Pin Polarity Mode Configuration Summary Actions
[ LePo #1 =Click to Assian> Active High  Actively Driven  Delay=0ms * <No Logic> Delete Confiqure
Add Logic Controlled GPO Move Up Move Selected Pins Down

Figure 4-14. Configure Boolean Logic-Controlled LGPOs

Click the Add Logic Controlled GPO button to add a LGPO, then click the Configure button (see Figure 4-
14). Each LGPO has two AND paths and one final OR gate with an inverter on each (see Figure 4-15).

43 GPO Config - UCD9090A @ PMBus Address 101d

AND Path #1 Configure
No GPIs; rails, or fans have been added to this AND path. Click the Chick fo A8
Configure link to edit. change gate
AND Path #2 Configure
No GPIs, rails, or fans have been added to this AND path, Click the Pin
Configure link to edit. 1 GRS NI el 280
[ [[] Enable State Machine Mode ]
Delay Time: 0.0 i msec
["] Delay when Asserting
[[] pelay when De-asserting
[] Ignore Inputs during delay
Polarity:
() Active Low
(=) Active High

Note: Polarity defines output voltage level
when the logic evaluation resultis
TRUE(active). In open-drain mode;
High-evel output means the output pin is
in Hi-Z state; a pull-up resistor is required
to make the output level High.

oK

Figure 4-15. Add Logic-Controlled GPO
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Users can select the combination of GPI, GPO, and Rail inputs (see Figure 4-16).

43 GPO - Pin 201 Virtual_Logic GPO2 - AND Path #1

GPI State Enabled?

GPI #1 (4 GPIO1) O
GPO State Enabled?

IFC_RESET_L (GPO1 (No Pin)) = —|
Check All hack All Click to changs to NAND gate
Uncheck all ncheck All
Rail/Fan Status:  POWER_GOOD [+]

Enabled?
PMON_10R8_A (Rail 1) Ei —

Figure 4-16. Logic GPO Input Selection

4.3.1.1.4 Configuring Command Controlled GPOs

Command Controlled GPOs are the output with a fixed state unless users issue a PMBus command to
change it (see Figure 4-17).

-

[< GPOs - General Purpose Outputs with Fixed State 1of21 Assigned |
GPO Name Pin State Actions

Command GPO =1 Pin 28 TDO GPIO19 ®Low(@ OHeh() OHZ Delste

Add Command Controlled GPO

Figure 4-17. Configure Command Controlled GPOs

4.3.1.1.5 Configuration Fans

Some UCD90xxx sequencers have a built-in fan controller, enabled by combining Tach monitor inputs,
PWM output, and temperature measurements (see Figure 4-18). For the details on fan control, see the

data sheet.
Fans 3 of 10 Assigned
Fan Name Pins Configuration Summary Actions
Fan #1 Fan #1 PAWM: Pin 17 FPWM1_GPIOS  Installed: yes; Tach Pules Per Revs 2; PWM Mode: VariablePWM; Auto Calibration Off;  Delete qure
Tach: Pin 31 GPI1 PWM1 Duty OnfOff/Max: 90/10/95%; Speed Type: PctOperatingSpeed; Speed Fault Limit:
: = 200,00 RPM; Fan Speed Auto Adjusted via Rail #9; 5% < 15°C; 40% < 25°C; 60% <
35°C; 80% < 45°C; 100% < 55°C; 100%; Speed Change: 4.000%; Fault Increase
Fan #2 Fan £2 PWM: Pin 18 FPWM2_GPIOS  Installed: yes; Tach Pules Per Rev: 2; PWWM Mode: VariableP\WM; Auto Calibration OFf;  Delete Configure
Tach: Pin 42 GPI3_PWM3 Duty OnfOffMax: 90/10/100%; Speed Type: PctOperatingSpeed; Speed Fault Limit:
' - 200.00 RPM; Fan Speed Auto Adjusted via Rail #9; 10% < 15°C; 40% < 25°C; 60% <
35°C; 80% < 45°C; 100% < 55°C; 100%; Speed Change: 4.000%; Fault Increase
Fan #3 |Fan #3 PWM: Pin 13 FPWM3_GP107  Installed: yes; Tach Pules Per Rev: 2; PWM Mode: VariablePWM; Auto Calibration Off;  Delete Configure
Tach: Pin 37 TDO_GPIO20 Duty OnfOff/Max: 90/10/100%; Speed Type: PctOperatingSpeed; Speed Fault Limit:
: = 200,00 RPM; Fan Speed Auto Adjusted via Rail #9; 10% < 15°C; 40% < 25°C; 60% <
35°C; 80% « 45°C; 100% < 55°C; 100%; Speed Change: 4.000%; Fault Increase

Figure 4-18. Fans
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First click the Add Fan button and then click the Configure button, as shown in Figure 4-18. On the pop-up
window (see Figure 4-19), customers can configure the following settings for the fan functions:

« PWM

* Speed

» Speed Type
e Duty Cycle
e Tach input

» Auto Adjust Fan Speed to Temperature
» Fault Response

| &3 Fan Config - UCD90910 @ PMBus Address 101d

— Fan Installation
l Click this checkbou if the fan is installed:

— PWM Configuration
Control Pin Mode:

() simiple Enable/Disable
(=) Variable PWM Signal [ ] Tnvert Pim
Fan PWM Pin: Pin 17 FPWM1 GPIOS

25,000 & [z [+]

Freguency: [

Frequency can be 15.275 kHz to 125 MHz

— Speed Configurati

4.00[_.'1_ % The change in speed per second,
[] Apply new speed change immediately

Speed Change:

— Speed Type

() Percent Duty Cyde
The commanded speed determines the percent duty-cyde for the PYWM,

(®) Percent Operating Speed

The "Speed” parameter sets the percent operating speed to the fan. At 100%:,
the fan runs atits fastest speed ("Duty-cyde max”).

— Duty Cycle Values for Percent Operating Speed Mode
[] Auto-calibrate

Duty Cyde On: ag E %% The percent duty-cyde where the fan turns on,
- When auto calibration mode is enabled, setto a

value dose to or justbelow the duty-cyde

where the fan starts. This will speed up the

calibration process. This is optional.

10 EI; % The percent duty-cyde where the fan turns off,
This will be used as the lowest duty-cyde that wil
ever be applied to the fan.

a5 EI: % The duty-cyde where the fan is at its max RPM.

Duty Cyde Off:

Duty Cyde Max:

.~ Fan Tach Configuration

Tach: PFin 31 GPT1 PWM1 Tach pulses per revolution: ZIEI'
— Auto Adjust Fan Speed to Temperature
Enable fan speed auto adjust
When checked, the fan speed will automatically be adjusted as a temperatre reading changes.

Temperature Monitor; |Rail #5

Select the rail that has a monitor assodated with the temperature senzor you want the fan to
adjust to.

Auto Adjust Configuration:

Fan Speed

Temp 100 & %

Highest Temp: Temp 5: 55 E ' =
= 100
Temp 4: 45 B =c —
: 80 ] %

Temp 3t 35 =
= 60 (] %

Temp 25 | 2534 € -
- w0E] %

Lowest Temp:  Temp 1t 155 =

i 5 %

— Fault Reporting & System Shutdown

Speed fault imit: 200,00 (5 RPM

If the fan speed is below the limit spedfied above for 5 consecutive seconds, the device will assert
the PMBus ALERT signal and set the fault bits in the STATUS_FANS_1_Z or STATUS_FANS_3_4 and
STATUS_WORD registers,

["] Enable system shutdown when this fan and additional fans have also failed.

Fault increase speed: OEI £

When this fan fails, the other fans' speeds will be incremented by this amount (0-100%:). Speeds
currently set to zero will not be modified. A ceiling of 100% is placed on the result of the speed
increase. When this value is non-zero and the fan fails, the "Fault increaze speed”is set to 0 after
the other fan speeds are increased. This prevents this function from occurring a second time if the
fan comes back on and then fails again.

OK |

Figure 4-19. Fan Configurations
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4.3.1.1.6 Configuring General-Purpose Pulse-Width Modulation (PWM)

General-purpose pulse-width modulation are the PWM output with a fixed duty cycle, frequency, and
phase until users make changes with commands (see Figure 4-20).

PWMs - General Purpose Pulse-Width Modulation Outputs 1of 10 Assigned |
PWHM Name PWHM Pin Name Duty Cycle Frequency Phase Actions

PWM =1 Pin 10 FPWM1 GPIOS 0.0 % 15.28 kHz 0.0® Delete  Confiqure

Add PWM

Figure 4-20. Configure General-Purpose PWM

4.3.1.1.7 Configuring Manufacturing Information

The device information includes the following:

» Device part ID

» Firmware version

e |IC package

» PMBus Revision and Manufacturing Information

Among these, users can customize manufacturing information to suit their needs, such as configuration
version control (see Figure 4-21).

Hardware Configuration | [ Device Information Manufacturing Info
e e UCD30904]2.4.3.0811]160822 Manuf Date: ) (rmax 6 chars)
- Capability: xsx Bus: 400 Khz; PEC: Yes; SMBALERT=: Manuf ID: MFR_ID (max 18 chars)
PMBUs Revision: 1.1,1,1-PartT: 1.1, Partil; 1.1 Manuf Location: MFR_LOCATION (max 12 chars)
Vout Mode: EXP Manuf Model: MFR_MODEL (max 12 chars)
IC Package: QFN-48 Manuf Revision: MFR_REVISION {max 12 chars)
Crishecum (coleel:: | u000ATSS ([ updte ) | | Manurseri: 000000 (max 12 chars)
These fields can be customized to suit your needs and are not used at
runtime by the device.

Device G

Maximum Number of Digital Comparators: 3
Maximum Number of General Purpose Outputs (GPOs): 10
Maximum Number of General Purpose Inputs (GPIs): &

Maximum Number of Pages: 10
Maximum Number of Fans: 0

Maximum Number of Monitors: 11
Maximum Number of Entries in the Logged Fault Detail : 26
Maximum Number of PWHM Outputs: 10

Figure 4-21. Configure Manufacturing Information
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4.3.1.2 Rail Configuration

The Rail Configuration tab (see Figure 4-23) includes all the settings related to the rails including:
thresholds, sequencing conditions, fault responses, and scaling. Based on the user's inputs, the GUI plots
rail sequences on and off timing in real time. Moreover the GUI also provides a snapshot of rail settings;

users can double click the target rail to modify it.

4.3.1.2.1 Voltage, Current, Temperature Limits, and Scaling Settings
Figure 4-22 shows how the rail jumps among different states with the settings.

AX_WARNING
expiring

IDLE
(EN deasserted)

Dependencies met, no delay,

ON condition met
no TOFF_MAX_WANING

with dependencies

RAMP_DOWN
(EN deasserted)

Delay expired, no
TOFF_MAX_WARNING

Delay expired, with

ON condition met, no
TOFF_MAX_WARNING

dependencies but with delay

SEQ_ON
(EN deasserted)

Dependencies met, no
delay, with
TOFF_MAX_WARNING

Dependencies met,
with TON_DELAY

Dependencies met
with TOFF_DELAY

TOFF_DELAY
(EN asserted)

TON_DELAY

Dependencies met,
(EN deasserted)

no TON_DELAY

SEQ_OFF

ON condition met, no (EN asserted)
dependencies, no delay ;s
OFF condition met, no

dependencies, with delay

Delay expired -
OFF condition met, no
dependencies, no delay,

with TOFF_MAX_WARNING

OFF condition met, no
dependencies, no delay,
no TOFF_MAX_WARNING

RAMP_UP
(EN asserted)

OFF condition met
with dependencies

Voltage over
POWER_GOOD threshold

REGULATED
(EN asserted)

Figure 4-22. State Machine
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Figure 4-23 shows the Rail Configuration screen.

sssware || ¢ Discstt Changes | Stove RaMtoFasn | & | 2 Evor Chectng

Configure [Hardware Configuration | Rad Configuration | Global Configuration |
— | [Railc Voltage setpoints for Rail #1 (PWR_12V0) Scaling
| copyiclonerais | i oo —
fotace b Tempersture : 0250 [E
- it Vout Scale Mon: 250
Vout Cal Mon: oo v
‘Sequencing: SEQ_CONFIG (0xFS): configure Over Wam: o000 (2]
sequence timecut. actions when sequence Tout Cal Gain: 11,0000 (2] mt2
i
rails, and GPIO pins: how to turn rad on/eff et Tout Cal Offset: 0.000000 2] A
{ON_OFF_CONFIG, Gx02); delay tme when Vout:
rail is commanded an (TON_DELAY, (:50) Temp Cal Gain: s23[ ev
and off (TOFF_DELAY, 0464) Margin Low: ==
= TR — Temp Cal Offsat: 000fS'c
paga fault condion (FAULT_RESPONSES, e Wan: sl
0xE3), and 2 GPI Fauk =
(GPI_FAULT_RESPONSES, efs) Under Fault: 150155 % 10UT & Temp Limits
‘SHERlert Mask; Set used to biock » satus b3 : Tout OC Fault:
(s} from causing hts SMEALERT# signal ta be Power Good On: -
asserted (SMEALERT MASK, 0x18), Refer to = oy jarn:
PMBus Specification document for format Power Good OFf: 1835 %
detai. ToutUC Fault:
Vout Exponent: Max: 4.000V  [~] Set for me OT Fault:
[ configured as VIN Manitor [] Fixed percentage voitages OT Warn:

Figure 4-23.

Rail Configuration Tab

4.3.1.2.1.1 Setting Voltage Setpoint, Margin, and Limits

Each rail can have up to nine different thresholds for each voltage rail, as follows:

« OVER_VOLTAGE_FAULT

- OVER_VOLTAGE_WARNING

« UNDER_VOLTAGE_FAULT

« UNDER_VOLTAGE_WARNING
« MARGIN_HIGH

- MARGIN_LOW

- POWER_GOOD_ON

- POWER_GOOD_OFF

. VOUT

26
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The GUI can help to synchronize the margins, limits, and PG to the VOUT, to save the user's inputs (see
Figure 4-24). The Vout Exponent defines the maximum value the device can detect. When the Set for me
checkbox is selected, the GUI automatically adjusts the Vout Exponent based on the user's inputs to
achieve the best resolution. If the thresholds are larger than the maximum value allowed by the Vout
Exponent, 0 V is returned by the device. All of these thresholds are the results after the scaling factor and
offset defined in Section 4.3.1.2.1.2.

[ Voltage setpoints for Rail #1 (PWR_12V0)

Qver Fault:
Qver Warn;
Margin High:
Vout:
Margin Low:
Under Warn:

Under Fault:

Power Good On:

Power Good Off:

Yout Exponent:

13,800 | v 15.0 2 2%
v 100 %
12380 | v 3.0 %
12,000 EI \ Synchronize margins limits/ PG to Vout
11680 B v 3.0 %
wm v | 100 %
wafEv| 150 %
wam v | 150 %
saofH v | 183 %
Max: 4,000V Set for me

[] configured as VIN Manitor

[] Fixed percentage voltages

Figure 4-24. Voltage Setpoint, Margin, and Limit Setting for Rest UCD90xxx

The UCD90320 device supports up to 4 profiles (each profile has 9 thresholds) per rail, to support different
CPU skews. Users can click the Edit Rail Profile link to add, delete, or modify existing profiles (see

Figure 4-25).

Voltage setpoints for Rail #20 | e I il
Over Fault: 130 v 10.0 5 %

Over Warn: 1wy S0 %

Marpin High: 1M v 0%

Vout: 1200 (5 v [] Synchronize margins fimits/ PG to Vout
Margin Low: L v 200 %

Under Warn: 1 v S5.0H] %

Under Fault: Hv| w00 %

Power Good On: Lo v 5.0 %

Power Good Off: 1080 v W0 %

Vout Exponent: Max: 20V [] Set for me

[] Configured as VIN Monitor [] Fixed percentage voltages

Figure 4-25. Voltage Setpoint, Margin, and Limit Setting for UCD90320

==

Profile #1

Crow Fak LY
Gver Waen Lxofs] v
Margin High LEREA Y
Vout Lok v
Margin Low LIV
Under Wam Lol v
Uinder Fakt Lo v
Perwar Good On Lo v
Powar Good OF Lotof v

[#] Syme other wokages w Vou

10,0 5] %

=1
&
F I S

Vout Exponent: -14 [ M 2.0V

[[] Set for me

[[] Configured as VIN Monitor

[] Fixed percentage voltages setpoint

GPIs used to Gl e GPle]

sectprofie oo, (V] Dsa... [v]

Nusm Profiles 4 (= 2 1 Profile
GPIZ  GPIM Profile Index Used salection

Ce-asser | de-zssert O

(]
cesser | mmer 1 |
2
3

L]

o
1 o
o 0
1 o

0.000 5] msec

45 UCD90320 @ PMBus Address 17d - Rail #20
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4.3.1.2.1.2 Setting Scaling Factors

Each rail has its own scaling factor and offset for voltage, current, and temperature. Set the scaling factors
based on the hardware design. The thresholds set in Section 4.3.1.2.1.1 are after scaling factor and offset.
The Vout Scale Mon is normally the ratio of the external voltage divider if applicable. For example, a 12-V
rail is down-scaled to 2 V using a divider connected on the Mon pin. The Vout Scale Mon must be set to
2/12 (1/6) and all the thresholds set in Section 4.3.1.2.1.1 shall be based on the 12 V instead of the 2 V.

'_Scaling A
Vout Scale Mon: 0.250 &
Viout Cal Man: 0.000 E v
Tout Cal Gain: 11,0000 | mox
lout Cal Offset: 0.000000 2 A
Temp Cal Gain: 2.3 TV
Temp Cal Offset: o002 =c

Figure 4-26. Scaling Factors Setting

4.3.1.2.1.3 Setting Current and Temperature Limits
When rails are configured to monitor current and temperature, limits can also be set (see Figure 4-27).

=

[ IOUT & Temp Limits

Tout OC Fault: o.000 A
Tout OC Warn: 0.000 IEl A
Tout UC Fault: 0.000 B A
OT Fault: 2553 ¢
OT Warn: 2552 ¢

Figure 4-27. Current and Temperature Limits Setting
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4.3.1.2.2 Sequencing

4.3.1.2.2.1 Turning Rails On and Off

Each rail has an On/Off Config setting, the Turn On/Off Delay and the Max Turn On/Off, to meet different
power-up requirements (see Figure 4-28). The Turn On/Off Delay is the delay time to assert or deassert

the enable signal after the On/Off condition is met. Max Turn On sets an upper limit, in ms, on how long

the power supply can try to power up the output without reaching the POWER_GOOD_ON voltage level.
Max Turn Off sets an upper limit, in ms, on how long the power supply can try to power down the output

without reaching 12.5% of the output voltage programmed.

How to turn rail On/Off [+]
On/off Config: 0x00 [+ | (Auto Enable)
Turn On Timing Turn Off Timing
Turn On Delay: Turn Off Delay: 0.0 |i| ms
Max Turn On: oo Max Turm Off: Do ms
Mo linnit - Mo limit -

Figure 4-28. Rail On/Off Config Setting (1/2)
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Figure 4-29 shows the Rail On/Off Config options.

— On { Off Control =

..............

(=) None;

Tbm;e;ab&emisassertedaﬁer the
Saquence-on dependencies are met plus Turn
On Delay

(C) COMTROL Pin Onlly
The enable pin is asser ted when the
COMNTROL pinis active and the Seguence-on
dependencdes are met plus Turn On Delay.,
The enable pin is deasserted when the
COMTROL pin is not active plus Turmn OFf
Delay.

(") OPERATION Only

The enable pin is asserted when the onfoff
partion of the OPERATION command is set to
Oi and the Sequence-on dependencies are
met pius Turn On Delay. The enabie pin is
deasserted IMMEDIATELY or with S0FT STOP
when the onfoff portion of the OPERATION
command is set to OFF,

() Both CONTROL Pin & OPERATION

The enable pin is asserted when the
COMNTROL pin is active, the onjoff portion of
the OPERATION command is set to ON and
the Sequence-on dependencies are met plus
Turn On Delay. The enable pin is deasserted
when the CONTROL pirt is not active or when
the onfoff portion of the OPERATION
command is set to OFF,

" g

— Control Pin Turn Off Configuration ———

9 * S |

— Control Pin Polarity il

e

|

(1) None (auto enable): the rail automatically tries to turn on when the UCD90xxx device is out of reset. In auto

mode, the rail does not tries to turn off.

(2) CONTROL Pin Only: the rail tries to turn on or off when the CONTROL pin state is toggled.

(3) OPERATION Only: the rail tries to turn on or off when it receives an OPERATION command. If the PIN

SELECTED RAIL STATE (PSRS) feature is used, the rail must be configured as OPERATION.
Figure 4-29. Rail On/Off Config Setting (2/2)
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4.3.1.2.3 Setting Sequencing Time-Outs and Dependencies

Sequencing is very critical for the modern power system. Which rails should be on first? Are there any
dependencies? Which rail should be off last? UCD sequencers provide very flexible configuration for the
sequencing (see Figure 4-30). A rail can have dependencies on other rails, GPIs, and logical GPOs, to
meet various sequencing conditions (see Table 4-1). To prevent the dead loop case, users can set a
proper time-out value to decide what action to take: wait forever, turn on, or resequencing when the time-

out expires.
Table 4-1. Sequencing Dependencies Events
Event Rail GPI LGPOW
Voltage monitoring: Above
Sequence On condition met POWER_GOOD threshold Asserted® The logic output is TRUE.

Other monitoring: EN signal is asserted.

Voltage monitoring: Below
POWER_GOOD_OFF threshold
Other monitoring: EN signal is
deasserted.

@ LGPO dependencies are available only on UCD90320, UCD90160A, and UCD9090A devices.
@ The input signal is asserted if it matches the defined polarity, otherwise it is deasserted.

Sequence Off condition met Deasserted® The logic output is FALSE.

| Sequencing Timeout ()
Timeout Period: Timeout Action:
On Sequence: ] :1_- msec On: | Wait Indefinitely |EI
Off Sequence: D-Emsec Off: | Wait Indefinitely IE]
| Sequencing Dependencies 5]

— GPI Seq On Dependencies
[1691 21 (4 GPIO1)

Rail Seq On Dependencies

— GPQ Seq On Dependencies
: JFC_RESET_L {200 Virtual_Logic_GP

[ LGP0 #2 (201 Virhual_Logic_GPOZ2)

Check Al Uncheck Al

— GPI Seq Off Dependencies
[ ept 21 (4 cP101)

Rail Seq Off Dependencies

— GPO Seq Off Dependencies

[[] 3¥¢_RESET_L (200 Virtual_Logic_GP

[ LGP #2 (201 Virtual_Logic_GPOZ2)

Chedc Al Uin

Figure 4-30. Sequencing Time-Out and Dependencies Setting

4.3.1.2.3.1 Using Fault Shutdown Slaves

Fault shutdown slaves are the slave rails of the faulted rail. Each rail can have its own fault slave rails (as
shown in Figure 4-31). When a fault occurs on the master rail, if its response is to shut down, all slave
rails are also shut down. If retries are specified for the master rail, the slave rail (or rails) remain running
until all retries are exhausted. For the UCD90120 and UCD90124 devices, the slave pages are shut down
in the same way as the master page. For devices other than the UCD90120 and UCD90124, the slave
pages are shut down using sequence off dependencies and TOFF_DELAY. The slave pages do not
perform any retries during the fault slave shutdown. After being shut down, slave rails are latched off as if
they had experienced the fault. A status bit is set in their MFR_STATUS word indicating the reason they
are latched off. If a resequence is enabled on the fault response of the master rail, the fault shutdown
slaves are resequenced along with master rail.
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If the fault response of master rail is set to ignore and continue operation, the fault shutdown slaves are
meaningless.

<)

Fault shutdown Slaves |
If Rail #1 shuts down due to a fault, turn off these rails as well: ‘

[] 2. rail 22

Figure 4-31. Fault Shutdown Slaves

4.3.1.2.4 Setting Fault Responses

This section describes how to set up fault responses to protect the system when faults are detected. The
GUI provides a convenient way to configure the fault response. Figure 4-32 and Figure 4-33 show a
shapshot of the fault responses. By clicking the Edit in larger window link, the user can configure each
fault individually.

[Rail Configuration Fault
" Voltage, Current, Tempersture Imits and =
Scling S Time between restarts: 0 (5] msec
‘Sequencing: SEQ CONFIG (0sF8): canfigure Voltage fault max glitch time: 0.0 (5] msec
sequence timeout, actions when sequence ==
timeout s, = ies on Itage fault max glitch time: 0[5 msec
rails, and GPIO pins; how to turn rail on/off
(ON_GFF_CONFIG, (5:02); delsy me when
rail & commandad on {TOH_DELAY, tx50) Fauilt Gltch Filter | Re-Sequence Response Restart :
=i LT TEL AT Doty Vout Over Voltage Disabled Ho o N,m_> C“C.k To See
Vout Unider Voltage Disabled Mo Ignore N/A ESIT Action
Tout Over Current Disabled Ho Ignore NA Edit
Tout Under Current Disabled Ho Ignore WA Edit
SMBAlert Mask: Set used to block a status bit A
{s) from causing the SMBALERT# signal tobe Dye Temp Disitied i Tonote A Edt
asssrted (SMEALERT_MASK, 0i8). Refer to Time On Max Disabled Ho Ignore WA Edit -
PMBus Specification document farj{a(mat Non GPl Fau"’
el Response
GPI Fault Responses
GPlsussdto  GPI#2 GPI#1 Max giitch time: 0.0 [ msec
select profile Di ] Ibi (vl —=
ea.s (¥ e, (] Block out period: 0.000 5] msec
Num Profiles 4 3 2 1 —
GPIZ  |GPIL Profile Index Used » GPI Profile Selection
de-assert | deassert |0 o o o
de-sset | ssset .1 1 1 o
smer | desmer|2 |2 |0 |0
aser  |amer (3 2 i o
| Fauit GitchFiter | Reseauence Respense Restart :
GPI#01 Disabled N Ignore N/ — Clock to See Action
GPI 202 Disabled No Ignore WA Edit
GPI 703 Disabled o Ignore NA Edt
GPI 204 Disabled 1o Shut down immediately Do ot restart Edit
GPI 205 Disabled o Ignore N Edt -
GPI %06 Disabled o Ignore N/A Edit GPI Fault
GPL 207 Disabled o Ignore NA Edt! T Response
GPI 208 Disabled 1o Ignore N Edt
GPI 709 Disabled o Ignore NA Edt
GPI 210 Disabled o Ignore NA Edit
GPI =11 Disabled o Ignore N/ Edt!
GPI =12 Disabled 1o Ignore NA Edt
GPI =13 Disabled o Ignore N/ Edt!
Fault Responses
Time between restarts: 0 & msec
Voltage fault max gitch time:
Non-voltage fault max gitch time: 0] msec
Fault GitchFiter | Re-Sequence Response Restart
Vout Over Voltage Disabled No Ignore N/A Edit
Vout Under Voltage Disabled No Ignore N/A Edit
Tout Over Current Disabled No Ignore N/A Edit
Tout Under Current Disabled No Ignore NJfA  Edit
Over Temp Disabled No Ignore NfA  Edit
Time On Max Disabled No Ignore Nfa Edi
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For each fault, there are different actions (see Figure 4-34).

(1) Options:

— Options

[ ] Enable giitch filter
If checked, when the fault is first detected the device
continues operabion for the perrail voltage max glitch time,
0.0 msec. If the fault is st present after this time, the
response configured below is taken.

[ ] Enable resegquending
If checked, when the reftries have been exhausted the
associated rail and any Fault Slaves will be shutdown in a
manner based on the Response selected, There will be a
dalay, and then all of those rads will be re-saquenced.

— Response
() Ignore fault and continue operation

(®)} Shut down immediately:

() Shut Down with delay configured using TOFF_DELAY

— Restart

(s) Donotrestart

The unit does not attempt to restart. The output remains
disabled until the fault is deared.

Restartup to 1} tmes

The device attempts to restart up to the spedfied number of
times, with @ maximum of 14 restarts permitted.

If the device fails to restart in the allowed number of retries,

O

The time between each restart attempt is configured globally
for the rai, and is currently set to 0 ms.

() Restart continuously
The device attempts to restart continuously, without
limitation, untl it is commanded OFF (by the CONTROL pin or
OPERATION command or both), bias power is removed, or
another fault condition causes the unit to shut down,

it disables the output and remains off until the fault is deared.

*  The glitch filter is used to filter out expected noise so that the response is taken on the real fault. The fault is still
logged regardless of the filter.
* Resequence the faulted rail and its fault shutdown slaves after a programmable delay when the retry is
exhausted. Resequence starts after the retry is exhausted.

(2) Response:

« Ifignore is selected, the reset settings are ignored.
e The faulted rail is turned off immediately.
e The fault rail is turned off based on its sequencing.

(3) Restart:
* Retry settings. The retry count is reset whenever the rail stays above POWER_GOOD for a

TON_MAX_FAULT_LIMIT amount of time without having a glitch. If TON_MAX_FAULT_LIMIT is setto 0, 4
seconds are used for the time. There is only one retry for the UV fault because the retry is not considered
completed until the rail reaches the POWER_GOOD threshold again.

Figure 4-34. Fault Response Actions
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The settings related to the resequence are detailed under the Global Configuration tab (see Figure 4-35).

i o
[Rail Config .I Hardware Conﬁguratinr'] Global Configuration IAI] Config ]
P ——

sianal to the svstem. This sianal can be based on time. the

[ Global Configuration Re-S ing, B t, and Fault Log Options

Enable Faukt Log: Select which faults will get wisten to the =

detail fauk log in non-volatie flash memory. Because thera is Re-Sequencing Options

a kmit to the total number of faults that can be bgged in

detad, use this seMing to lag tha most cribcal faults in your [ Enable Re-Sequenice Abort

system, a rad faic off durina re-seouencng quencing operation.
Mise Conhg:Resequence sotions, enable Brownové set Fauk Max Re-Sequences: 1 tme %L{

Tog rart Seheme: manualy set temperature, Time Bet Re-Sequences: DE et

System Reset: allows device to provide an axtarnal reset From 0 to 32,256 mi 5,

Figure 4-35. Resequence Settings

4.3.1.2.5 SMBAlert Mask

This feature prevents the SMBALERT# signal being asserted, based on the selected status bit (see
Figure 4-36). Only UCD90240 and UCD90320 devices have this feature.

Hardware Configuration | Rail Configuration | Global Configuration
~

[Railc

tion

[STATUS TOUT Mask [STATUS TEMPERATURE Mask

b
Woltsge, Current, Tempersture limits =nd
scaling setting:

Sequencing: SEQ_CONFIG (IxF5): configure

sequence timeout, actions when sequence
timeout occurs, sequencing dependencies on
rails, and GPIO pins: how to turn rail onfoff
{ON_CFF_CONFIG, 0<02); dalsy time when
rail i commanded on (TOM_DELAY, 0x60)
and off (TOFF. DELAY, Ox64):

Fault Responses: Set the respanse for asch
pags fault condition (FALLT_RESPONSES,
0xE9), and o GPI Fault

(GPL_FAULT_RESPONSES, 0xF4)

[ MFR_STATUS [7:0] Mask

SMBAlert Mask-Bost usad fo block = ststus bil
SRS = SMEALES ot tnbe
cied (SMBALERT_MASK, Bei8), Refer o

[~

Specification document for farmet

o[ &[0 o

O
=
O

MEOUT
FAULT

17 L] ERE

[ MFR_STATUS [23:16] Mask

SMEALERT# Bit Not Supported

Figure 4-36. SMBAlert Mask
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4.3.1.3 Global Configuration
Global Configuration is meant to configure the rest of the functions of the devices including: Enable Fault

Log, Misc Config, System Reset, System Watchdog, Pin Selected Rail States, Fault Pin Config, and Run

Time Clock (see Figure 4-37).

|J Hardware Configuration ]| Rail Configuration I Global Configuration

Global Configuration

Enable Fault Log: [Select which faults will get written to the

e o on-vaolzstile flash memory, Because there is
& lirmit tc- the total number of faults that can be looged in
detail, use this setting to log the most critical faults in your
systam,

Misc Config8Resequence options, enable Brownout, set Fault
Fo Scheme, manually set temperature, enable Sync
Clock betwesn devices, and set ADC Reference,

allows device to provide an external ressat
signal to the system. This signal can be based on time, the
power-good stete of selected rails, the state of selected GPI
pins, or a combination of these things.. This ensures that key
devices are held in reset until other dependent devices {ex:
peripherails} are fully powared,

keseps a timeout counter running. That
counter & reset when the watchdog input {WDI)} pin is
toggled or when the SYSTEM_WATCHDOG _RESET command
is writken.

Pin EElF_-ctEd Rail States:Buse up to 3 GPI pins to determina
; ails’ ON_OFF_CONFIG are configured
using IDF'ERA'I'IIDN command.

plions pins fo be coanfigurad as fBul-

The siate af the aulput pin i datermined
by a salachon c"“'-'-’ pins and any Guls of 3 selection of

ra :

the time kapt by this clock is used within
-basad fault logging to note the time that a fault

::-::::ured You can sync the device clock to PC, mimicing

techniques your host microcontroller might use,

Figure 4-37. Global Configuration
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4.3.1.3.1 Enabling the Fault Log

Users can configure which faults get written to the detail fault log in the nonvolatile flash memory. The
checkboxes select the fault to be written (see Figure 4-38). This only affects detail fault logging. Faults are
always written to the logged fault summary in the flash memory. A limited number of faults can be logged

in the details; this number varies by devices.

rlmcd Fault Detail Enable - Overview

This i an edaor for the LOGGED_FAULT_DETAIL_ENABLES command. The checkbores select which faults will get wrinen 1o the detail fault log in non-volaie flash memany via the
LOGGED_FALLT_| DETAIL command. ‘rhsuw:ﬁemkﬁifmkbggm Fauke will always be written to the logged fauk summany in flach memaory via the LOGGED | F.l\ULTSm-nmard
B&mm;ahﬂ:mmmlm&df&ﬂu:anhmﬂnm 26 on this device — you £an use these sastings to limit detail fault logging to the mose eritical Faults in your system.

e Detail Fault Log Enabl

Common: .B System Watchdog Timeout [B Watchdog Timeout | All Common Faults

GPIFadht=: | (0] cpp 21 |GPI#E IGPI:} ]GPI:&‘} |GP{as |GPI::6 |GPI¢7 [Ec‘mss | [/ Al GPI Fauits

"Rail Specific Detail Fault Log Enabl

Rail #1: [ ] | O (| O 3 [¥] vout UV Fault | [7] vout OV Fault
Rail #2:|[] | | ] O O [7] vout UV Fault | [#] vout OV Fault
Rail #3:|[] O O e ] 1 O Vout UV Faull | [] veut OV Fault
Ral #4: | [] 55 [=eg all | | | I [“] Yout UV Fault | [#] vout OV Fauit
Rail #5:| [] == &) il || | il 15 Vout UV Faull | [] Vout OV Fauit
Rail #6: [ ] O O O O B | 1| [Z] vout uv Fault| [5] vout OV Fauit
Rail #7:|[] O O s O O Vout UV Faull | [i2] Vout OV Fault
Rail #8: | [] Ot O (] i m| Vout UV Fault | [Z] vout OV Fault
Rail #9:| [ O O O O O Vout UV Faull | [¥] veut OV Fauit
[ Al Rais [ a#rsis [Jatrats [[]anrsis [ Al Rais [ an rais [~] All Rails  [] All Rails

[*] All Rail #1 Faults
[=] All Rail #2 Faults
[=] All Rail #3 Faults
[=] All Rail #4 Faults
[] All Rail #5 Faults
[=] All Rail #6 Faults
[=] ANl Rail #7 Faults
[¥] All Rail #8 Faults
[&] All Rail #9 Faults

Figure 4-38. Enable Fault Log

36

Fusion GUI Layout

Copyright © 2017, Texas Instruments Incorporated

SLVUB51-May 2017

Submit Documentation Feedback


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLVUB51

13 TEXAS
INSTRUMENTS

www.ti.com

Configure System

4.3.1.3.2 MISC_CONFIG

The MISC_CONFIG function lets users configure the following features (see Figure 4-39). Features vary

by device (see individual UCD90xxx data sheets for supported features).

* Resequencing

» Fault log FIFO mode

* Brownout logging

» Disable flash logging

e Fan control

« External ADC reference
e Manual temperature settings

Rad Ganh || Herdware Confguration | Global Configuration. |

Brownout, and Fault Log Options

Ensble Fayl Log: Select which faulls vl get weikten fo the
detail fauk Iog in non-volatle fash memary. Bacause thars &
a imit to the total number of fauls that can be bgged in
detai, use this selting to log the most criical faulls in your
system.

wmicut; et Foult

isc G’v%l
T 0

System Reset: alows device to pravide an external reset
signal to the system. This signal can be based on tme, the
power-good state of selected rals, the state of selected GPI
pins, or a combinaton of these things.. This ensures that key
devices ace held in reset unti ofher dependent devices (e
peripherals) are fully powered.

Wakchdog: keeps & tmeout counter running, That
ounter is feset when the watchdog input (WDT) pin &
toggled o when the SYSTEM_WATCHBOG _RESET command

s wetten,
Pin Sslacted Rai States: use up 103 GPI pins to determine

the state of the rails # rals’ ON_OFF_CONFIG are configured
using OPERATION command.

Bun Tme Clocks the time kept by this clock i used within
data Rash-based fauk logging to note the Eme that 2 fault
ccured, You can sync the device clock to BC, mimicing
technigues your host microcontrolier might use.

Re-Sequencing Options

Fault Log First-In, First-Qut (FIFO) Mode

[[] Enable Re-sequenice Abort
If a rail fails to turn off during re-sequencing, stop the re-sequencing operation.

Max Re-Sequences: 1 time [v]
0] msec
From 0 to 32,256 millseconds.

Time Betneen Re-Sequences:

Re-Sequence Rais Macks:
IF set, device wil not check rai off status (rai's voltage below POWER GOOD OFF, and TOFF_MAX_WARN status
bit) when performing resequence:

[Jrai#or [Jrai#oz [JRai#03 [JRai#04 [JRai#0s [JRai=0s

ncheck All  Check All

Brownout Options

[] Enable Brownout Support
‘when chedked, the brownout function is enabled. This allows information (faults, peaks, Run-Time dodk, etc) to be
saved to flash only when the device is powered down. When this function is is not enabled, the device must
periodically update this information in flash.

Refer to the Data Sheet for detals regarding external crasiry required to support this feature.
Disable Flash Logging

] Disable Flash Lagging

Vihen set, logging to Flashis disable. Device st logs fauits, pesk, RTC to RAM but nothing will be saved to Flash.
Need to perform hard reset (power cyde) for the changes to take effect.

(@) Disable log FIFO mode
The first 26 faults vl be logged. Mo additional faults will be logged until
the fauitlog s deared

() Enable log FIFO for all of LOGGED_FALLT_DETAIL
The mast recent 26 faults wil be logged. Once 36 favits are logged,
any additional faults wil cause the oldest fault log entry to be lost

O Enable log FIFO only for last half of LOGGED_FAULT DETAIL
The first 13 faults vl be logged. The most recent 13 fauits wil also be
logged. In the FIFO portion of the log, once 13 faults are logged, any
additional fauits vall cause the oldest falit log entry tobe lost. 26 faits
in total wil be logged.

UCDI090A does not support fan controls

| [SetTemperatureReading Manually

Fon1: Fan 6:
Fan 2: Fan 7:
Fan 3t Fan8:
Fan 4 Fan9
Fans: Fan 10:

Ahost can set the temperature reported by the READ_TEMPERATURE_2 command by writing a

LINEAR -encoded temperature to READ_TEMPERATURE_ 2 (write word command code 0xBE).
Vhen a monitor pin associated with the temperature and READ_TEMPERATURE _2 is wiritten, the
‘monitor pin be ignored until the partis reset. When there is no monitor pin assedated with
temperature, the internal temperature sensor will be used for the temperature reading unti the
READ_TEMPERATURE_2 command i written.

write toHardware |

Temp2 Reading: 0.0

Figure 4-39. MISC_CONFIG Function
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4.3.1.3.3 Configuring System Reset Output

The system reset function lets the device provide an external reset signal to the system. The signal can be
based on time, the power-good state of selected rails, the state of selected GPIs, or a combination of
these. This ensures that key devices (such as the CPU and FPGA) are held in reset until other dependent
devices are fully powered (see Figure 4-40).

Users must select an I/O as a reset output, the polarity and mode are configurable. Select the rails or
GPIs which impact the system reset signal. A reset can also be generated as a result of a system
watchdog time-out if the checkbox is selected.

The GPI tracking function lets the system reset pin be more precisely influenced by a specific GPI pin.
(The GPI pin may be a reset signal from another device or a pushbutton.) Whenever the GPI deasserts,
the system reset immediately asserts. When the GPI asserts, the system reset is held asserted for the
GPI Tracking Release Delay time. After this delay time, the system reset is deasserted.

[ System Reset Overview & Enable
The system reset function allows the device to provide an external reset signal to the system. This signal can be based on time, the power-good state of selected rails,
the state of selected GPI pins, or a combination of these things. This ensures that key devices (ex: a CPU) are held in reset until other dependent devices (ex:
peripherals) are fully powered. A reset pulse can zlso be generated as a result of a System Watchdog Timeout.
[«#] Enable system reset
(Pin Selection & Configuration | [Conditions i
ResetPin: Pin 16 FPWMZT GPL.. De-assert when Power-Good and GPIs Asserted
: o : : & reset signal will be de-asserted after the selected rails reach the power -good
Pm st Pf Mo state, selected GPIs are asserted, and then the Delay Time passes.
(2 A @) Bk 2
& petreLon \&7 ke Dntven [#] Assert when NOT Power-Good and GPIs De-Asserted
() Active High () OpenDrain When set, the reset pin is immediately asserted whenever any of the selected
railhs leaves ﬁﬂ:e power-good state grb any of ﬂﬂ: GPI pins are de-asserted.
= 2 wWhenever the reset pin is asserted because of the “Assert when NOT
Rails Check Al _th_‘ﬂ__;&jl;_ Power-Good” function, the device will attempt to de-asserted the reset pin based
- - - on the Delay Time or a combination of the power-good state of selected rails and
[ 1.pw2 [J2.pwvas (J3.ps Bt the asserted state of the selected GPIs, and the Delay Time.
[[]5 P53 [Is.povasavs []7.Pw7RF1 [ ]8. PI/7.RF2 (5] Kaeértnion Wakchaon TRAeait
[7 e pav7_Tx_plt When sat, a System Watchdog timeout causes the reset pin to be asserted for
= = the time identified by the ...
(=) Delay Time
() GPI Tracking Release Delay Time
Delay Time: 10 5] msec
The Delay Time must be nonzere when this is the only enabled feature of the
system reset function
Pulse Tirme: a E_'l msec
When set, the Pulse Time will be used to define how long the reset pin is
deasserted after the Delay Time has passed.
s Checkal Uncheck l | [ GPI Tracking
[]1. 256PI018 []2 2scrI017 [] 3. 17FPWMB_GPIC [ | Enable =
Release Delay Time: | 200.0 |£| msec

Figure 4-40. Configure System Reset Output
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4.3.1.3.4 Configuring the System Watchdog

The system watchdog function keeps a time-out counter running. That counter is reset when the watchdog
input (WDI) is toggled or when the SYSTEM_WATCHDOG_RESET command is written. If the counter is
not periodically reset within the amount of time configured in the following reset period, the watchdog
output (WDO) pin is asserted. The WDO pin stays asserted until the WDI pin is toggled or until the
SYSTEM_WATCHDOG_RESET command is written. The WDI and WDO pins are optional, except for
UCD90120 and UCD90124 devices (see Figure 4-41).

The start time is the time to delay before monitoring the WDI pin or command. The Watch Reset Pin and
the Disable until System Reset Release options can be used to disable or enable the system watchdog
function based on the system reset signal.

System Watchdog Overview & Enable

The system watchdog function keeps a timeout counter running. That counter is reset when the watchdog input (WDI) pin is toggled or when the
SYSTEM_WATCHDOG_RESET command ic written. If the counter is not periodically reset within the amount of time configured in the Reset Period below, the watchdog
output (WDQ) pin is asserted. The output pin stays asserted until the watchdag input pin is toggled or untl the SYSTEM_WATCHDOG_RESET command is written,

[] Enable system watchdog
“Pin Selection & Configuration | [options b
Input Pin (WDI):  <Chck to Assion> [[] watch resat pin
) When checked, the System Raset pin wil influence the system watchdog timeout
Output Pin (WDQ): <Click to Ascign> behavior, When the systam reset pin is asserted, a watchdog Nneget will o
. : longer occur untl the reset is de-ssserted, Onceit is de-asserted, the system
WDO Polarity: WOO Mode: watchdog function will wait the Start Time before monitoring the Input Pin again.
(2) Active Low (=) Actively Driven

[] Disable unti System Reset releass

() Active High () Open-Drain When chedked, the System Watchdog Reset function will be temporarily disabled
until the System Reset pin is de-asserted. The temporarily disable state only
applies when the device comes out of reset or when the System Watchdog
Reset command is written

Timing ) rwatdu:tog Reset Test A
Start Time: 0.0 sec MFR_STATUS System Watchdog Timeout: | Asserted |
1;?;2 delay before monitoring the input pin. Range is 0 to [7] GUI writes SYSTEM_WATCHDOG_RESET peri By
Reset Period: 500 (2] msec (O write every 480 msec (80% of reset period configured, minimum 10 msec)
The system watchdog’s tmeout counter must be resat within (® Write every | 10,000 £ msee
the periad of time defined by this byte, alse the sutput pin is
asserted. (1 to 32,256 miliseconds with a 1 milisecond Time Watchdog Timer Was Last Reset by GUI: 2017-02-13 16:25:50.959
resolution) Either of these actions will reset the counter: Use this tool to mimic how your microcontrolier could write to
-Toggle tchdog : SYSTEM_WATCHDOG_RESET command periodically. Writes will be performed in the
i . thewa frput bin background regardless of what tab you are currently working on in the GUL. Once
- Write to the SYSTEM_WATCHDOG_RESET command you exit the GUI, SYSTEM_WATCHDOG_RESET writes will stop ocourring.
MNote: an nterval smaller than 20 msec may impact the performance of polling and
g functions of the GUL: There may be times when the GUI executes a long
3 operation that jocks cut this feature and causes the Watchdog timer to
Figure 4-41. Configure System Watchdog
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4.3.1.3.5 Pin Selected Rail States (PSRS)

PSRS use up to three GPI inputs to determine the state of the rails (system state) to support the ACPI
(advanced configuration and power interface). With each system state, up to eight rails can be set to on or
off to meet system requirements (see Figure 4-42). Only the first three GPIs are used to determine the
states. The rails that are set as on or off must be configured using the OPERATION command to use
PSRS.

[Rai Config |[ Hardware Configuration | Giobal Configuration |

Global Configuration Pin Sek v
Enable Foult Log: Select nihich fous vl get writen to the | [ s feature aflows an encoding on 3 inaut pins to determin the state ofal of the rais (the system state). The input pin can then be sed to put the system n a lon power mode, for
E“:‘“m mmtn::l "C"r;m g H’:t“ g :E“:;; bigtati example. With each system state, you define which rails are on and which rails are off. If a new state is presented on the input pins, and a rail is required to change state, it will do so
ali e total number can be hgged in 5 H %
Ak, v i siktig s i e ikt el Fails &5 youi with regard to its startup or shutdown dependendes ~ all changes are done with full sequencing fur
s Your first three GPIs are used to determine the state, labeled GP1 0 - GPI 2 below.
Misc Config: Resequence options, enable Brownout, set Fault
Log FIFO Scheme, manually set temperature. Pin Selected Rail States Config
System Raset: alows davice to provide an axternal reset FPWIMB_GPIO1 GPT 1 GPIO16
signal to the system. This signal can be based on time. the 2 GPIO17 PGOOD_VTT_D
powar-good state of sslacted rais, the state of ssiacted GPI RST_REQUEST Thermostat  DR% State Ensbled Turn Off Mode Ral #1 Ral 52 Ral#3 Ral=4 Raiss Railss
pins, or & combinsbon of thess things.. This ensures that key e e e e
davicas are hald in raset unkil cthar depandant devices (= De-Asserted  De-Asserted  De-Asserted 0O Immediate Off \Z| off E Off || |Off [v] 'Off |v| Off {v| Off {v] allon all Off
peripheraic) are fully powered.
] [off (] [on () o (] on [=] [of (5]

e Wk Sl Yol 3 SO Eou YT, Yo i Tt De-Asserted  De-Asserted  Asserted 1 [ Soft OFF (] lon [+] |off [+] [on [] loff [+] on [v] loff [&]
<counter is reset when the watchdeg input (WD) pin is
toggled or when the SYSTEM_WATCHDOG_RESET command De-Asserted  Asserted De-Asserted 2 |
is written..

De-Asserted  Asserted Asserted 3 O

Asserted Defsserted  DeAsserted 4[]
Run Time Clock; the tme kept by this clock & used vithin
data Howhr-based] Eaal logging b riote the e ik s Fuk Asserted De-Asserted  Asserted s O
accured, You can syne the device clock ta PC, mimicing
tachniques your host microcontroller might use. Asserted Asserted De-Asserted 6 O

Asserted Asserted Asserted 7 0 Al Off

Figure 4-42. Pin Selected Rail States

When the number of GPIs used for PSRS is less than the number of configured GPlIs, enable all
supported states based on the number of configured GPI and configure the state based on the humber of
GPI for PSRS. For example, three GPIs are configured, but only the first GPI is used for PSRS. Users
must enable all eight states; configure all even states the same as state 0 and configure all odd states the
same as state 1. Therefore the changes on the second and third GPI do not affect the desired function.

4.3.1.3.6 Fault Pins Config

Fault Pin Config is valid only on UCD90240 and UCD90320 devices. For the UCD90240 device, users can
select which pin is the Fault pin (highlighted by the black square); on the UCD90320, the fault pin
selection is part of GPI pin configuration, therefore the black square is grayed-out on the UCD90320
device (see Figure 4-43). From the fault pin configure, users can configure which pages have impact on
the fault pin output.

Global G i Fault Pins Config
Enable Fault Log: Select which faults will get written to the
detsil fault bog in non-volatie flash memory. Because there = Pin # Enable Pin Selection Pin Polarity System Watchdog Timeout Reseguence Error

3 it 5 the total number of fauls that can be koaged in
detsil, use this setting to log the mast critical faulls in your
ey [F PoN2GRID 04 O O

Mise Config: Resequence options, enable Bronmout, set Fauk

Log FIFO Scheme, manually set temperature, enable Sync d 111098 7654 3210

Clock between davices, and set ADC Rafarence. Pages mojoiimjojojoll  iojojo]
Svstern Resats alows device to provide an external reset + : B
signal to the system, This skoal can be based on e, the O
pover-god state of salected rads, the state of selectsd GO

pins, or a cambination of these things.. This ensures that key
devices are hed in reset untd other dependent devices (e 2
parbhiarate) ara kil poserad, Pages [] 5] (5] (6] | [8] [5] [5] [a] | [&] [o] [a] [o]
System Vistchdon: kesps = tmsout counter running. That
counter & rasst whan the watchdog input (WO1) pin & TA——
toggled or when the SYSTEM_WATCHDOG_RESET command -
s written,

Pin Selected Rail States: use up ko 3 GPI pins to determine el ¢
the state of the rais # rais’ ON_OFF_CONFIG are configured Pages [o] [0] (@ (0] 1 [8] [0] [] [0] | [4] [5] [a] (&)

using OPERATION command.

n Ti ks the time kept by this clock is used wihin o s 150 (2 (1 (01 1 [ (20 o) [ o ) (01
data flash-based fault logging to note the tme that a faukt
occured. You can sync the device clck to PC, mmicing This Read Write block command configures the function of a given fault pin. This command allows pins to be configured as fauilt-infi d outputs. The state of the
techniques your host microcontrolier might use. determined by a selection of GPIs and any fauits of a selection of rais. The same fauit pin could also be configured as GPI pin. In this way, when there is no fault, the pin behaves
as a GPI and once there is fault inside the system, this pin is changed to a fault pin and output a signal based on the configuration
Figure 4-43. Configure Fault Pins
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4.3.1.3.7 Run-Time Clock

The run-time clock is the time used within data flash-based fault logging to note the time that a fault
occurred. The run-time clock starts from 0, but an external processor sets the run-time clock to real-word
time. See the UCD90XXX PMBus Command Reference Guide for the details.

4.3.2 Monitor Task

The Monitor task provides a real-time status of the rails and I/Os. Using the checkboxes in the upper-left
corner, users can choose which property plot (voltage, current, temperature, and GPIO) should be visible
for the given rail (see Figure 4-44). Changes to Control Line, Operation, and Margining take effect
immediate without clicking the Write to Hardware button. Users can choose either target rail or device
from the drop-down menu at the top-right corner.

Monior | [eeadmas Vout - Gutput Voltsge 57| [ out - Output Current
g ic e o amElvoowe]  aeBpov e TomEv vet|  namfajvie  zecsalv OCFait|  GOISjA CCwami  D.000[SA UCFauE
vt Clveutially | | = = = = i = i
it ] outtall ot ot Tene. L onnly
[ tteck ] et Fomo 400
] et Temp [ A Tomo L TRV N Hfa  REGULATY
Elen — way s [PRERTRT s
@ xMptimie || sy g s AL
) seske o ta Sreen 300
v s e P e 080
s v 3 W R
£3] S wiam & Pt BTy T 050
iy 5. POVES A By ik A A e
[ Showy veltoe Labels. I;
Pl | Status Regiters Lines e-scope of Voltage e-scope of Current
040 4
PologRate|  sopfy] |[fveme  ox E
o) s ok
Thmp as o 100 <
§ v ="t 3
_ Soproig. | |§T0C e | 0,20 4
i aa31v | 0004
Clesr Faults ol
3200 T30 T 3500 3200 =230 ERT) Tie0
5] [(GFID - omitor 0
ereaie.  as(iec orvan s (i) ((Seibmeiet i prs oy
| 30080 §
it
() tromadiats OFF (Mo Squancng! A | BRIy
71 SofL 04T (¥ Seuerong)
[argimng - Rad #4 - P393 S 4
Margn: (itne (liow  (FHgh |
Fauit Actor () ActonFaut e-s¢ope of GPIO
i tgrses Pt | 15040 1 H
1 e-scope of Temperature
100:00.
5000 - -
EELS
a.00 - 4 ¥ o T T T
3200 a0 3zian 300 20 300 30 3300
‘ [ |
{7 Unicue apan jcoge setfings for Configune, Monitor, Ststus, and Searty (8|

Furion Digitss Pewer Dessgnar v30.179 [2016-10-12] | UCDS0BA Firmrans 4243811 8 PHBus Addvess 191 (B5K) | USE Adapter 11010 [PEC: 200 k) 2 Tewns s | sk dighsl puwsr

Figure 4-44. Monitor Task Screen
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4.3.2.1 Device (Rail) Dashboard

The rail dashboard provides an overview of the selected rail (see Figure 4-45). The dashboard lists
property values of all rails, the current rail status, and the control pin/operation command (including
margining).

UCDI090A @ 101d - Rail #1 - P1V2

Miz &1 oK
SMEALERTF Not Asserted

Vout fout Temp
1.P1V2 o.000 V N/A NfA  RAMP UP
2. PIV35 a0 v A NfA RAMP_UP
3.P1VE 0002V NJA N/A RAMP UIP
4.PIV3 0os v NJA NfA RAMP_LIP
5. PSV3 0002V A A RAMP_UP
6. POVES AVS 0000 V Nja A RAMP_UP
7.P1VZ_RF1 o0V A Nfa RAMP_UP
8.P1V7_TX_D o002 v N/A Nfa  RAMP_UP
9. P1V7_TX_D o001V /A NfA  RAMP UP
[ Status Registers/Lines ®)

Vout 81: (5.9

loast #1: O

Temp#1: D

CML: O

Mezo: POWER_GOO0LN

 Control Line (USB)

(O High
!E) Low

[ Operation - Rail #1 - P1V2

Cion
(2} Immediate Off (No Sequencing)
() Soft OFf (With Sequening)

Margining - Rail #1 - P1V2

Margin: (%) None () Low
Fault Action: (_) Act on Fault
() Ignore Fault

(O High

Figure 4-45. Rail Dashboard
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4.3.3 Status Task

The status task shows the current status registers, fault log, peak log, misc status, and blackbox log (see
Figure 4-46). Users can clear faults, logged faults, logged peaks, and blackbox using different buttons on
the left-side panel. Users can read the status of different rails from the pulldown menu at the top-right
corner of the status task.

» The Status Registers tab shows the status of the rail and system, where STATUS_WORD,
STATUS_CML, and MFR_STTATUS are global instead of page-based.

» The Logged Faults tab shows all faults logged since the last clearing.
» The Peak Readings tab shows all peak values of all monitor rails since the last clearing.
e The Misc Status tab shows device reset tracking

» The Blackbox Info tab shows a snapshot of the system from when the first fault is detected to the last
clearing (this feature is available only for UCD90240 and UCD90320 products).

¥3 Fusion Digital Power Designer - UCD90320 @ PMBus Address 119d (77h) - Rail #1 - £3.3V - Texas Instruments

File Device Tools Help UCDS0320 @ 119d (77h) -Rail #1-+3.3V
e [Status Regsters |[ Logged Faults |[Peak Readings |[ Misc Status | BlackboxInfo. | I
[ stoproling | Fault Info
' Fault ID: GPIFaulton GPI # 1 Fault value: N/A
Launch Dashboard | Time Stamp:  Sahurday, December 24, 2016 2:46:34 AM
GPI Stat
[ Clear Faults ] Ger#: 1 2 3 4 5 5 T & 9 0 1i 2 13 4 15 6 7 @ 19 0 2 2 0 ¥ B/ ® 7 B B[ W U 2
ClearLogged Faults J | (S L U L i L .1l | L L [ (e .L L. LI L L [ (e .L L. | (N L U L i L .1l
— GPO Stat:
ClearloggedPeaks | ||| [gse 7 2 3 4 s & 7 & 8 @ 1 1@ 1@ 1w 15w
C‘Eﬂ!’ElﬂEkaXLDg L L L L L L L L L L L L. L L L
[ Refresh Biackbextog |
[ 2R ||| mail# ovwaRN uVWwARN OCWARN TOFFWARN OTWARN Voltage Current Temperature =
Haxe | 1 11538V N/A N/A ‘
| 7 T 0.6130V /A /A ‘ 2
| 3 05100V NA NA ‘
| 4 04126V N/ N/ ‘
| 5 03110V N/A N/A ‘
| [3 0.2795V N/ N/ ‘
| 7 02249V N/A N/A ‘
| 8 0.1973V N/ N/ ‘
| F 0.5575V N/A N/A ‘
| 10 0.5010V N/ N/ ‘
i Configure
. Monitor
i, Status
i) Security 1PMBus Log Messages Show PMBUS Lo Unique open/dose settings for Configure, Monitor, Status, and Security [ 1] |
Fusien Digital Power Designer v2.0179 [2016-10-12] | UCD30320 Firmware v3.0.0.3022 @ PMBus Address 119d (77h) | USE Adapter v1.0.13 [No PEC; 400 kHz; Alert: Open Drain; Clock: | 3 Texas instrusents | fusion digital power

Figure 4-46. Status Task Screen
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4.3.4 Security Task

The Security Task lets users prevent certain commands from being modified without authorization (see
Figure 4-47). For the devices that do not support SECURITY_BIT_MASK, the protected commands are
fixed. See the UCD90XXX PMBUS Command Reference Guide for details.

In the GUI, the user must input 6-character (not byte) passwords; for example, if the user enters 123456,
the GUI sends the 0x313233343536 password to the device using MFR_SPECIFIC_33 (0xF1) to enable
the feature. When security is enabled, the feature can be temporarily disabled by writing the password to
this command. The feature can be permanently disabled by first disabling security, then setting the
password to [OxFFFFFFFFFFFF], and clicking Store RAM to Flash. For security reasons, the password
cannot be read back.

Security

NOTE: The list of commands that are write protected when security is enabled is not editable. It is shown below for reference only.

Security Is Off

[ Tumonsearity |

[ save configtoFlash |

¥

Command

El Category: Operations
ENABLE_ROM_MODE [MFR 03]
SOFT_RESET [MFR 11]

E category: Parameters
BLACK_BOX_FAULT_INFO
FALLT_PINS_CONFIG [MFR 00]
FAULT_RESPONSES [MFR 25]
GPI_CONFIG [MFR 41]
GPI_FAULT_RESPONSES [MFR 35]

& | Code Description
009 ROM mode. Tssue before attemating new firmware to the controler.
0XDB  Resets the device.
085 ite command ; of the first fauit. Writing all zeros will dear the log
0xD0  This Read/Write block command configures the function of a given Fault pin, This command allows pins to be configured as fault-nfiuenced outputs. ...

Responses for each fault condition: Yout OV/JV, Tout OCAUC, OT, and TON_MAX.
Configures the functionality of the several of the IC's General Purpose Input Qutput (GPIO) pins.
Responses for each GPI fault condion.

GPIO_CONFIG [MFR 43] 0xFE  Configures the GPIO identified by the GPIO_SELECT command.
GPO_CONFIG [MFR 40] OF8 Configures the functionality of the rad status output pins.
10UT_CAL GAIN 0x33  Ratio of the voltage at the current sense pins to the sensed current.
10UT_CAL_OFFSET 0x33  Mostoften used in conjunction with the IOUT_CAL_GAIN command to minimize the error of the current sensing drcuit.
10UT_OC_FAULT_LIMIT Ox4%  Sets the vaue of the output current, in amperes, that causes the overourent detector to indicate an avercurrent fault condition.
TOUT_OC_WARN_LIMIT Ox3A  Sets the value of the output current that causes an output overaurTent waming.
10UT_UC_FALLT_LIMIT 0xB Sets the maximum output current, in amperes, that is allowed before action is taken, Note that the IOUT_UC_FAULT_LIMIT value is generally negati...
LOGGED_COMMON_PEAKS [MFR 30] OxEE  Maximum internal IC temperature on the device and logged into non-volatie memory.
LOGGED_FAULT_DETAIL_ENABLES [MFR 31] OGEF  Selects what fault detai (see LOGGED_FAULT_DETAIL) is logging by rad and by fault type. Also used to select fault detail to log for common (not-PA...
LOGGED_FAULTS [MFR 26] OxEA A history of all faults that have ever been reported and logged into non-volatile memory.
LOGGED_PAGE_PEAKS [MFR 29] O¥ED  Maximum temperature, voltage, and during operation non-volatie memory. Speafic to a rail
MARGIN_CONFIG [MFR 37] 0xF5  Configures margining for a specific ral.
MFR_DATE 0xSD Unit's date of manufacture as ASCIT text.
= MFR_ID 0%99  Manufacturer's ID as ASCII text (name, abbreviation or symbol that identifies the unit's manufacturer),

%) Configure MFR_LOCATION Ox3C  ASCII text identifying the fadiity that manufactured the unit,

MFR_MODEL 0x9A  Manufactirer's model number as ASCIT text.
/ Monitor MFR_REVISION OxSB  Manufacturer's revision number as ASCIT text.
& o MFR_SERIAL o O identifer of the unit, such {al number or d
) Security 51PMBus Log Messages Show PMBus Log [] Urique apenjdose settings for Configure, Monitor, Status, and Seaurity [ ‘

Figure 4-47. Security Task Screen
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The Fusion GUI can import and export configurations from various formats. These configurations are done
from the File Menu. The format for importing and exporting configurations differs depending on online or
offline mode and also the devices. The configuration of an individual device can be saved in the project
file or saved as a single system file (.tifsp). Users can choose whether to store all settings to the data flash
and/or to clear the flash logs before exporting the data flash, as shown in Figure 5-1 (see the Global
Options tab).

|waan+|:hmthFle 1| Data Flash 5¥F/7TAG. || Program -malaHseﬁS'-'FjJTAﬁ [ PvBus Waike Sapt || Data Flash Soript f&mmwﬂwj
[ Export Midiple Formats | Gobal Oppora | Dervice Repart |1'mH: | Praject Fie |{ Gata Flash Fle: ]

[7] Exmurte STORE_DEFALLT_MIE o source device bifore exporting data fash
If checked, & STORE_DEFALLT AL command will be sent 1o the device before reading the device's configuration BEPROM. 1f multipls data flash foermats
are selecied in Export Muitiple Formats™ mode, only & single STORE DEFAILT ALL i performed. 1F you want o inspect your device's flash image for
debug purpises and do not wank the flash to be modified before it is exiracted, unchedk this cheddou.
The STORE DEFALLT ALL s only. performed onoe fior the duration of your expert session. This ensures that if you perfions mudbiple expar ts from different
tabe, the fach image wil be the same,

] Chear fiash logs on source device before exporting data fash
If checked, any data flash-based logs the device supports will be deared reset before reading the devios’s data flash EEFROM, If mudtiple data flash

formals are selected 0 Export Multpie Formats” mode, only a sngle Rash log dearjreset s performed. IF you want 1o inspect your device's flash mage for
et porposes and do not want S fash to be modified before it is extracted, unched this deeddox,

The flash log dear freset i anly performed onoe for the dursbion of your export sesson,

Figure 5-1. Configuration Storage Setting
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5.1

File Formats
The Fusion GUI supports the following file formats (see Figure 5-2):

Project file (.xml): used by the Fusion GUI; stores the configuration of a single device, and non-
device’s definition such as rail names. Project file can be saved in device’s configuration window, File
menu — Save Project As

System file (.tifsp): used by the Fusion GUI; stores configurations of multiple devices. System file can
be saved in the system configuration window, using the save button or File menu.

Flash file (on-line device and device has flash): contain raw binary flash data. Flash file is a single
device’s configuration, and can be saved in the configuration window of the device, File menu —
Export. TI recommends using the data flash (.hex) format to import into the new device.

— Data Flash: text (.txt), Intel Hex (.hex), or S-Record (.srec)

— Program Flash: Intel Hex (.hex), S-Record (.srec), and Tektronix Extended Format (.x0). The S-
Record and Intel Hex file can be used by both EEPROM/JTAG programmers and the Fusion GUI.
The Tektronix format is only for the Fusion GUI.

Script file: Sequence of I’C, SMBus, and PMBus commands used to configure the device. File formats
are text (.txt), and Excel (.csv), and can be used by both third-party programmers and the Fusion GUI.

— PMBus Write Script File: writes to RAM and takes effect immediately
— Data Flash Script File: writes to Data Flash and takes effect until reset

JTAG file(.svf): used by the external JTAG programmer; the configuration of a device from either the
active device or a hex file is saved in serial vector format (SVF).

[Program + Data Fiash File |[ Data Flash SVF/ITAG |[ Program +Data Flash SVF/ITAG || PMBus Write Sript || Data Flash Script || Firmware Upgrade Saript |
| Export Multigle Formats [ Global Opions |[ Device Report |[TextFie |[Project Fie |[ Data Flash Fie |
LUse this tab to export multiple formats with a single dick. All formats you check below will be exported when you ciick the ‘E)cmrt All Checked
Formats” button. Click the links below or tabs above to review options for each export format or export just a single formal
[ Device Report [[] emBus Confiquration Write Saript
An Excel or HTML report on basic device configuration. Only Defines writes that must be performed to write the device:

supported for UCD92xx and UCD30xxx device families. configuration through PMBus (command-by-command). Useful for
hnsl microcontrolier QEvehpels who want to develop a full or partial

[] TextFie [} Data Fash Write Scrigt
Tab or comma separated list of PMBus parameter settings and for Defines writes that must be performed to download this device's
readings. current configuration via data fiash, Similar to the PMBus script, but
dones the device's data flash completely.
[ erojectFia [ Firmware Upgrade Seript
XML file describing configuration. Generally equivalent to “Save as Defines writes that must be performed by a microcontrolier when

Project.” upgrading firmware on the device,
[] DataFlash Hex File

Hex file used to write entire configuration via the Fusion tools and
some dedicated EEPROM programmers.

[[] Data Flash SVF / JTAG File
Serial Vector Format (SVF) file used to program a device's
configuration (data flash) via JTAG.

— Output

Output Folder:  C:\digitalpower\ |' Select ... '; I\r Browse... |
Filename: {PN} DV} Addrees (DA} {EF}.{EXT} Resetto Default  Filename TokenHelp
Preview: UCDS0S0A 2.4,3.811 Address 101 Dats Flash.svf

~— Log

16:31:02.128: Stopped background poling

—— ——— —_—
| Copylog || ClearLog | Close |

Figure 5-2. Supported File Formats
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5.2 Device Report

The Fusion GUI can generate a file (Excel or HTML format) to report the basic configuration of the device.
The report file can be generated using the Device Report tab (see Figure 5-3).

[ Program + Data Flash File |[ Data Flash SVF/ITAG || Program + Data Flash SVF/ITAG |[ PMBus Write Sript || Data Flash Saript || Firmware Upgrade Saript |
[ Export Mulbiple Formats |[ Global Options | Device Report Text File [ Project File |[ Data Flash Fie |
— Description

This will create an Excel or HTML report on the basic configuration for your device, You can also generate this report via the File->Report menu,
When using File->Report, you can generate a single report on all devices on the bus.

— Report Format
() Excal
O HIML

Figure 5-3. Device Report (1/2)

The file gives users a complete view of the entire configuration of the rail (PINs, threshold/limits,
dependencies, timing, and fault response). Currently, the file does not include other settings, such as GPI,
LGPO, and global configurations (see Figure 5-4).

e e EE T S " 100 R

i I e vaie T e v Vg

f L s - Whur’ OV Warn. UV Fault Margin High Margin Low OOR conl =P

: ) P W I Y P W T 7 ) N

s s | sso] 485 oo Ssu 5 aia] s 0u] 265 e[ 00 awobrabe | ir-id >

: o N T TR T T [ owas s

£ T T T BT I [ or]

12 § v ol 10| 1760] 100% 50| ma?‘ 5.0% Erable | DP13 | 4 00| Mo Lt [

ey s pvr vol 1ecal 17ec| soom| asow| vean| sow| isaof sow| oo | ot s e 9.0 | HaLime| 82|
SLVUB51-May 2017 Import and Export Configurations 47

Submit Documentation Feedback
Copyright © 2017, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLVUB51

1 Chapter 6
I3 TEXAS SLVUB51—May 2017

INSTRUMENTS

Fusion GUI Useful Tools

6.1 Preferences

Go to File menu — Preferences... (see Figure 6-1).

» Show or hide the All Config tab.

» Enable or disable the protected feature (need password to show the protected feature).
» Delete all application preferences.

» Show warnings or confirmation dialog messages: some warnings and confirmation dialog pop-ups from
the GUI are discarded and not shown again by the users selection. Clicking this button enables these
pop-up dialog boxes again.

» Configure Device Scan Mode and Address.

» Delete all application preferences when the Fusion GUI closes. The GUI does not keep the user
preferences each time it is launched. The GUI treats each as first-time users.

» Delete rail names and pin names when the GUI closes (only rail names and pin names are deleted).

— Preferences

[] Move device dashboard window when main window is moved
or resized

[] Use PAGE_PLUS_READ and PAGE_PLUS_WRITE to
readjwrite PAGEd commands on PMBus 1.2 capable devices

[ Show advanced editors and feabures that are normally
hidden (e.g. "Advanced Config” on UCDS2xx and "All
Config” on LICDA0x00¢)

[7] Delete all application preferences when GUI doses

[] Delete rail names, pin names, etc when GUI doses

[] Enable GUI protected features (e.g. pflash export):

[] Enable GUT customer-speific features

[ Configure Device Scan Mode and Addnesses J

[ Enable all Standard Warnings/Confimmations |
[ Delete All Application Preferences ]
[ Cancel K

Figure 6-1. Preferences
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6.2 Background Polling

By default, the GUI polls various information from devices, and updates this information in the GUI (for
example, plots). This feature can be seen turned on and off, as shown in Figure 6-2.

. Jdi Texas Instruments - Fusion Digital Power Designer [System View]

File- Teocls: Debug Help

I G.. Scan for Device (Device 1D | Device_Code | IC. Device 1D | & Build System 1 System Monitor | E Save |:v' Aukp?ﬁlhgl . Siop Polling I

I erler Rails Tree

Figure 6-2. Background Polling [System View]

Or the feature can be turned on and off using the system monitor toolbar (see Figure 6-3).

43 System Monitor

OnfOff Config OPERATION Control Lines (USB) SMEBAlert Polling Fault Management
Always Converting Margining £ Origh #2 OHigh [ ARA ] None @ StopPoling 500 @ ms Clear Faults
([ witessting ]| ((umon | [immedorf)| [ softof | ®ton ®ton Refresn | SMBAlerts  Asserted Polling Staius ClearLogged Faufs

Figure 6-3. Background Polling [System Monitor]

NOTE: Background polling should be disabled if other hosts have access to the device.
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6.3 Polling Status

Figure 6-4 and Figure 6-5 show on-screen displays of the polling status for the system and for each

device.

3

OnfOff Config
CONTROL Pin Only

]l ((Tumon ) (mmedoff ] (_softof )

( Write Setting

UCD2090A © PM

3 Fusion Digital Power Designer - Parameters Being Polled

Control Lines (USE) SwBAlert Paling
O % O | ()
®tow ©tow Refresh | SMBAlerts Mot Asserted

__. Stop Polling

Fauit Management

500 55 ms Clear Fauls
Clear Logged Fauts

| Order Parameter ) | Last value Last Read Time | Last Status | New Volue Read | B
© Device: UCDI090A @ PMBus Address 101d
1 READ_VOUT [0x88,Rail #1] 0083V 256:01PM ACK 2:56:01PM
Vout - Rail #1 2 READ_VOUT [0x88,Rall £2) 0.000 V Polling status for the 256:01PM  ACK 2:56:00 PM =
00 3 READ_VOUT [0x88,Rai #3] 0.000¥ e 256:01PM  ACK 2156:00PM
4 READ_VOUT [0x88,Ral 24] 0.000 v 2:56:01PM ACK. 2:56:00 PM
080 5 READ_VOUT [0x38,Rai #5] 0.000V 0x0000 256:01PM  ACK 2:56:00 PM 1
0.60 6 READ_VOUT [0x88,Ral #6] 0,002V 0x0010 256:01PM  ACK 2:56:01PM
-t 7 READ_VOUT [088,Ral 27) 0.005V 0x0014 2SE0IPM A 2156:01PM
& LOGGED_COMMON_PEAKS [MFR 30,0EE]  Temp: 33 °C ox21 256:000M  ACK 12:58:27 M
0.20 9 LOGGED_FALLTS [MFR 26,0xEA] Common: <EMPTYS; GPI; <empty>; Rail #1: <EMPTY... 0x00000000000000... 2:56:00PM  ACK 12:44:17PM
- 10 READ_TEMPERATURE _1 [080] 32 XDBFA 256:00PM  ACK 2:56:00 PM
11 RUN_TIME_CLOCK [MFR 07,0%07) 0Days, 02:55:33.905 0X00ADBC1100000000 2:56:00PM  ACK 2:56:00PM
| 12 STATUS_BYTE [0x78] NONE_OF_ABOVE, OFF 0x41 256:00PM  ACK 12:45:08PM
|2 alraig | 13 STATUS_CML [0x7E] <EMPTY> 0x00 256:00PM  ACK 11:59:52 AM
lB UCDS090A @ 14 STATUS_WORD [0x79] NONE_OF_ABOVE,OFF,POWER_GOOD 0x0841 2:56:00 PM ACK 12:45:08PM
1 1 15 USER_RAM_00 [MFR 10,0DA] 1 ox01 256:00PM  ACK
2 2 16 LOGGED_PAGE_PEAKS [MFR 29,0xED,Rail £1] Voltage: 0.159 V, Current: 0.00 A, Temp: 0 °C 0x0045010080 256:00FM  ACK 2:55:53FM
3 3 17 MFR_STATUS [MFR 35,0xF3,Ral #1] <EMPTY> 000000000 256:00PM  ACK 12:45:08 PM
4 4 18 READ_JOUT [0x8C,Rail #1] 0.004 0x8000 256:01PM  ACK 11:59:52 AM
5 5 19 READ RAIL STATE [0x89,Rall =11 IDLE 0x01 2:56:01PM ACK 12:45:08 PM &4
6 6 | LastPoling Cyde Completed On: 5/8/2017 2:56:01PM
7 2.
12:22:17.678: USBY | Copyto Clipboand
bt b

Figure 6-4. System Polling Status

45 Configuration UCD9090A @ PMBus Address 101d (65h) - Rail #1 - Fusion Digital

File | Device Tools
W Rail Dashboard ko Flash l E | ;.l Emor Chedking
P 5 i
Mon Store Configuration to Flash Memory
Soft Reset Device
Polling Status
k9 Fusion M:Pwer Designer - UCD9090A @ PMBus Address 101d par.
| Order Parameter Last vake | LastRam Last Read Tme
B Device: UCD9I090A @ PMBus Address 101d

1 READ_VOUT [0x88,Ral #1) 0.000V 300:42PM  ACK
2 READ_VOUT [0x88,Ral # 0.047V .

Sl e Polling status for the
3 READ_VOUT [0x88,Rad 23] 0,000V .
4 READ_VOUT [0x88,Rai £4) 0,000V device
5 READ_VOUT [0x88,Ral #5] 0.005V 0x0050 }002PM ACK
6 READ_VOUT [0x68 Ral #6] 0.000V 030000 300:2PM  ACK
7 READ_NOUT [0x88,Ral £7] 0.003V 00024 T00:2PM ACK
§ READ_TEMPERATURE _1 [0x60] 2% 0xDBF8 J00:42PM ACK
9 STATUS_WORD (0x79] NONE_OF _ABOVE, OFF POWER_GOOD 0x0841 300:42PM  ACK
10 USER_RAM_00 [MFR 10,0xD4] 1 0x01 300:42PM  ACK
11 MFR_STATUS [MFR 35,0xF3,Ral 21]  <EMPTY> 0x00000000 3:00:42PM ACK
12 READ_IOUT [0x8C,Rad #1] 0.00A 0x8000 3:00:43PM ACK
13 READ_RAIL_STATE [0x89,Rai #1] IDLE 0x01 3:00:42PM  ACK
14 READ_TEMPERATURE _2 [0x8€ Rall #1] 32°C OXDBF8 300:42PM  ACK
15 READ RAIL_STATE [nB9Rad 22  IDLE 001 3:00:42PM  ACK
16 READ_RAIL_STATE [xB9,Rad 23]  IDLE 0x01 3:00:42PM  ACK
17 READ_RAIL_STATE [xB9,Rad 24  IDLE 001 3:00:42PM  ACK
18 READ_RAIL_STATE [0xB9,Rad #5]  IDLE 0x01 300:42PM  ACK
19 READ RAIL STATE [0x89.Ral #6] IDLE 0x01 3:00:42PM ACK

Last Poling Cyde Completed On: 5/8/2017 3:00:43PM

Figure 6-5. Device Polling Status

LastStatus | New Value Read

3:00:42 PM
3:00:42 PM
3:00:42PM
3:00:42PM
3:00:42PM
3:00:42PM
3:00:42PM
3:00:42PM
12:45:08 PM

12:45:08PM
11:59:52 AM
12:45:08 PM
3:00:42PM

12:45:08 PM
12:45:09 PM
12:45:00 PM
12:45:09PM
12:45:09PM

]
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Copy or Clone Rails

6.4 Copy or Clone Rails

The Clone and Copy features (select File — Tools — Copy/Clone Rails ...) help users copy the following

settings of a sourcing rail: Voltage Parameters, Fault Responses, Turn On and Turn Off Timing, Sequence
ON and OFF Timing, Sequence ON and OFF GPI pin, Enable Pin Setup, Margining Pin Setup, On Off

Config, Fault Logging, as well as Current and Temperature Parameters (see Figure 6-6).

— Copy Source and D

Copy From: Copy To:

PIV2 [v] O Alnis
Source Vout: 1.2V \Q Single Rail

(®) Range From P1v3s  [v]To Rai =10 [V]
If a destination rail does not exist, the GUI will create new rai(s). For example, if you
only had rai 21 defined and wanted to create three new rails based on it, you could dick
the "Range” option and select Ral 22 through Rail 24,

Enter the Vout for each destiation rad. All warning and fault thresholds will be copied
based on the percentages of the source rail

Destnation Vout: 10

Note: Rail on d il ies, Rail S off
d dencies, and Fault Shutd, Slaves will NOT be copied.

— Select What to Copy

ltage set points, margins, limits, Yout scale monitor, and Yout
Cal Monitor
["] Fault Responses
[ Turn ©n Timing (Turn On delay and Max Turn On time)
[ Turn Off Timing {Turn OFf delay and Max Turn OFF time)
[] sequence ON GPI pin dependendes
[[] sequence OFF GPI pin dependencies
[ Sequence ON Timing (Timeout period, timeout action)
[] Sequence OFF Timing (Timeout period, imeout action)
[ Enable Pin Setup {Pin Polarity and Pin Mode)
[] Margining Pin Setup (Margin Mode, PWM frequency, duty cyde and phase)
[] On Off Config (On/Off Contral, Control Pin polarity, and Control Pin turn of
[] Fauit Logging {Rail Detail Fault Log Enables)
[[] current Parameters (Current imits, Tout Cal Gain, and Tout Cal Offset)
[[] Temperature Parameters (Temperature limits, Gain, and Offset)
Check All Uncheck All

| Timestamp .Mesage

[ Pauselog ] [ Copy Log ‘]{ ClearLog ] [m Close

Figure 6-6. Copy or Clone Rails Screen

6.5 PMBus Logging

The Fusion GUI can save all the PMBus commands from the USB adapter host to a local file if these are
required for debugging purposes (see Figure 6-7). This feature is only available in online mode.

: 43 Texas Instruments - Fusion Digital Power Designer [System View]

File

C\s:.

1)

21

Tools Debug Help

Data Logging... D) | & Build System | System Monitor | [ Save || v Autoiite | @ Stop Polling

PMBus Logging...

Reteeshsh pucieine t |onDelay |Rse |Offpelay |Fal Dependencies (Direct Only)

SMBus 12C SAA tool i e o & lick figure devi
USE Adapter setting 0.00 N/A 0,00 N/A Vin On/Off

Download USB Adapter Firmware
PEC SMBus-> 12C Translation Tool...
ASCH Tool

Figure 6-7. PMBus Logging
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6.6 Data Logging

Data logging is used to turn on the poll for a selected command, and the values are logged to one or more
text files (see Figure 6-8). Unlike the PMBus logging utility, this feature enables polling of selected
commands always, even if the monitor task has never been selected.

| File Device Tools Debug Help

— Overview
Use this form to enable or disable data logging for all devices the GUI has detected,
Device PMBus Commands Ipagee Select When data logging has been turned on, commands you select will shways be polled in
. o the background and the values logged to one or more text files,
UCD9090A @ PMBus Address 101d |READ_vOUT
' - Unlike the PMBus Logging facility, this feature will enable poling of selected
UCD9090A @ PMBus Address 101d |READ_vOUT 1 ¥ commands *always®, even if the Manitor task has never been selected,
UCD9090A @ PMBus Address 101d READ_VOUT 2 ¥
UCD3090A @ PMBus Address 101d READ_VOUT 3 [¥]
= — Opti
UCD3090A @ PMBus Address 101d READ_VOUT 4 I} .
E Select a directory to save log file(s) to. A unique filename is automatically
UCD3030A & PMBus Address 101d READ_VOUT 5 ] generated for each log file.
UCD3090A @ PMBus Address 101d READ_VOUT 5 ] Directory: lsacs|
UCD3090A @ PMBus Address 101d READ_¥OUT 7 || b
UCD3090A & PMBus Address 101d READ_VOUT 8 ¥
UCD3090A @ PMBus Address 101d READ_IOUT a ¥] File Format:
UCD9030A & PMBus Address 101d READ_IOUT 1 ¥ (%) Tab Separated
UCDS090A € PMBus Address 101d READ_IOUT 2 & () Comma Separated Value (CSV)
UCD3030A @ PMBus Address 101d READ_IOUT 3 ] S
+ Log Mode:
UCD3030A & PMBus Address 101d READ_IOUT 4 V] & >
= () Modal
PMBus READ. |
SO pac e 22l 2 - All other background data polling is suspending while this data
UCD9090A & PMBus Address 101d READ_IOUT [ (i logging is active. Charts, statuses, etc,, might not be updated if
— commands are not included in Data Logging
UCD3050A @ PMBus Address 101d READ_lOUT 7 V] —~
(=) Non-Modal
UCD3030A € PMBus Address 101d READ_IOUT (] [E3] Run in background together with all other data poling.
UCD3030A @ PMBus Address 101d READ_TEMPERATURE _1 N/A |l =
UCD9030A @ PMBLs Address 101 READ_TEVPERATLRE_2 0 ! Selbet C tolog |
UCD3090A @ PMBus Address 101d READ_TEMPERATLRE_2 1 lE]] — stat
UCD90904 € PMBus Address 101d READ_TEMPERATURE_2 2 v Not data logging
UCD3090A @ PMBus Address 101d READ_TEMPERATURE_2 3 ]
UCD3090A & PMBus Address 101d READ_TEMPERATURE_2 4 |
UCD9090A @ PMBus Address 101d READ_TEMPERATURE 2 5 V] L oK
UCD3090A @ PMBus Address 101d READ_TEMPERATURE_2 6 [¥1 (Waie ViR el @ FMIBUS AUGIESS TULG W0n] | USe Auapiel VLULU [Fev; S0 KA
UCDS0S0A @ PMBus Address 101d READ_TEMPERATURE_2 7 (]
UCD90S0A @ PMBus Address 101d READ_TEMPERATURE 2 8 ]
Check All  Uncheck All ok |

Figure 6-8. Data Logging

6.7 Device and Project Configuration Comparison

Users can compare the configuration stored in the project file (.xml) and the current configuration loaded
on the device (online or offline), or compare the configurations between project files (see Figure 6-9).

File Device Tools | Debug Help

( configure Device/Project Configuration Compare
GPIO Pins Peek/Poke...

g

I

Copy/Clone Rails...

il

1 Rivkn writa mr

Figure 6-9. Device and Project Configuration Comparison
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The tool is highly flexible when providing the combinations to compare and results to display (see
Figure 6-10).

(% Project [ Device Comparison Tool

Devices [ Project File
%] W UCD20S0A@101[1] | Project: UCDSOS0A @ PMBus issues 101d Project. xml in Z: \DigitalPower \Gui Project\UCDS090A Modify
© A UCD030A@101[2] | Device: UCD3090A @ PMBus Address 101d (65h) Modfy
Add project fle(s) . Add attached devices (offiine or online) - Clearlist - Force Report Refresh
opti
Group By: (] category [JRad  Show: [<] omd Code Shew Hex Values: () Inline w/ Decoded () Separate Column () Don't Show
IE’] Only show differances (different values or missing commands) ] [] Auto size cells to fit bext  Show Only: () Read-Only Commands () Writable Commands (=) Both
Command }r.ode |Rai | ucososoa@ioin | ucososoaeora |“
- : - s
B Category: Calibration =
FAULT_RESPONSES 0x€9 Rai =1  Reftry Time: 0 msec| Max Volt Glitch Time: 0.0 meec| Max Other Retry Time: 960 msec| Max Volt Gitch Time: 1.2 msec| Max Other
Gilth'l“me 0 msec| YOUT_OV: Resequence: Disabled; Glitch filter:  Glitch Time: 0 msec| VOUT_OV: Resequence: Enabled; Glitch filter:
Disabled; Response: Ignore; Restart: N/A| VOUT_LIV: Resememe Disabled; Response: Shut down with delay; Rﬁlaﬂ:ﬁnnn:resml
[hsatlesd Glitch filter: Disabled; Response: Ignore; Restart: NfA] VOUT_UV: Resequence: Enabled; Glitch filter: Disabled: Response:
IOUT_OC: Resequence: Disabled; Giitch filter: Disabled; Response: Shut down with delay; Restart: Do not restart| IOUT_OC:
Ignore; Reslart‘.N}al{Om‘ UC: Resequence: Disabled; Glitch filter: Resequence: Disabled; Gitch filter: Disabled; Response: Ignore;
i : Ignore; Restart: N/A| OT: Resequence: Restart: NfA| IOUT_UC: Resequence: Disabled; Glitch filter:
[Zﬁsdied Glitch flter: Disabled; Response: Ignore; Restart: NJA| Disabled; Response: Ignore; Restart: NJA] OT: Resequence:
TON_MAY: Resequence: Disabled; Giitch filter: Disabled; Response:  Disabled; Giitch filter: Disabled; Response: Ignore; Restart: NJA|
Tgnore; Reslat‘.N.‘A TOMN_MAX: Resequence: Disabled; Giitch filter: Disabled; Response:
Ignore; Restart: N/A
FAULT_RESPONSES O0xE9 Ral#2  RetryTime: 0 msec] Max Volt Glitch Time: 0.0 msec| Max Other Retry Time: 960 msec| Mayx Volt Glitch Time: 1.2 msec] Max Other
Ghitch Time: 0 msec| VOUT_OV: Resequence; Disabled; Giitch filter: Ci‘hdt‘rm 0 msec| VOUT_OV: Resequence: Enabled; Glitch filker:
; Response; Ignore; Restart; NJA | VOUT_Uv; quence: Shut down with delay; Restart: Do not restart|
l:lsable\:l Glitch filter: Disabled; Response: Ignore; Restart: NfA| VOUT_LV: Resequence: Enabled; Glitch filter: Disabled; Response:
1OUT_OC: Resequence: Disabled; Ghtch filter: Disabled; Response: Shut down with delay; Restart: Do not restart] IOUT_OC:
Igwe Rﬁ!art:N.iAlIw'r UC: Resequence: Disabled; Glitch filter: Resequence: Disabled; Gitch filter: Disabled; Respanse: !we,
Disabled; Response: Ignare; Restart: NfA| OT: Resequence: Restart: N/A| IOUT_UC: Resequence: Disabled; Glitch filter:
Dasd:led Glitch filter: Disabled; Response: Ignore; Restart: NJA| Disabled; Response: Ignore; Restart: NfA| OT: Reseauenae
TON_MAX: Resequence: Disabled; Glitch fiter; Disabled; Response:  Disabled; Gitch filter: Disablad; Response: Ignore; Reswt:N.r‘AI
Ignore; Restart: N/A TON_MAX: Resequence: Disabled; Glitch filter; Disabled; Response:
Ignore; Restart: N/A
IOUT_CAL_GAIN 0x38  Rail22 1,000,000 mg 10,0000 m2
FAULT_RESPONSES OxE9 Rai #3  Retry Time: 0 msec| Max Volt Glitch Time: 0.0 msec| Max Other Refry Time: 960 msec] Max Volt Glitch Time: 1,2 msec] Max Other
Ghitch Time: 0 msec| VOUT_OV: Resequence: Disabled; Glitch filter: l.'qﬁhda‘l“rne 0 msec| VOUT_OV: Resequence: Enabled; Glitch filter:
Disabled; Response: Ignore; Restart: NjA| VOUT_UV: Rgseqweme Disabled; Response: Shut down with delay; Restart: Do not restart|
mmmﬁwmnmwmmrmm VULI‘I‘UV Rmﬁnaﬂedciuhﬁ .ﬁsa\ﬂed,ﬁerpnma LA
(& copytociphoxd | (& printrreview | (& print | (@ Bwor | oK

The differences in Category: Status can be ignored because the I/O status can be different.

Figure 6-10. Comparison Tool Results

6.8 UCD3xxx and UCD90xxx Device GUI

The Fusion GUI also provides a low-level GUI debug tool, which includes links to many different tools
together (see Figure 6-11). This GUI cannot coexist with the Fusion GUI.

Fusion Digital Power Designer

¥)) Documentation & Help Center
¥ Fusion Digital Power Designer 201
¥ Fusion Digital Power Designer Offl
] License Agreement
|| Texas Instruments Home Page
i Uninstall
Device GUIs
¥ Driver Device GUI
b UCD3w0 & UCD%ox Device GL|
Special

. Tools E

Figure 6-11. UCD3xxx and UCD90XXX Device GUI

SLVUB51-May 2017 Fusion GUI Useful Tools 53

Submit Documentation Feedback
Copyright © 2017, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLVUB51

SMBUS, 12C, and SAA Tool

13 TEXAS
INSTRUMENTS

www.ti.com

The Device GUI can help users scan the device on the same 12C bus, download Firmware, as well as
dump, export, and compare flash files and other uses (see Figure 6-12).

25 UCD3X00K [ UCDIXXXK Device GUL : e
Settings
(Status 7 (Tools 5
Attached: Unknown Scan Device in ROM Mode
Scan for Device in Program Mode: DEVICE ID DEVICE CODE IC DEVICE 1D PMBUS REVISION
E2 ROM Freac [] When a device is found, dump additional PMBus commands
1C Info: —
ROM Info: xF0 to Address 11)
Package ID: - I & 0xD3)
'-’:;: o= Sotnd; | Flash [Checksums |[SMBus/T2C | Debug | Utiites | Trim | Multimage
esst -
DEVICE_ID: s Eirmuvare Download Download fi to datajprogram/boot flash  SetPFlash: O
MFR_MODEL: = Dump Flash File Displays the contents of 2 flash file SetDFlash: 0xFF
MFR_REVISION: aae Export Flash Reads program andfor data flash from the device to a file
Compare Flash Files Compares two flash file contents
oo! Reads program and/or data flash from the device
Fia tTool Erases, writes 3 pattern, and then verifies that the pattern is present
X0 to Hex Tool Converts a Tekironix Extended x0 to Intel Hex or S-Record
|r'l"’g ™
| Timestamp | Message |
12:55:19.390  Click one of the scan buttons to find a device in ROM or program mode ...
Copy Log ClearLog | [ Display all SMBus/T2C activity inlog
Fusion Digital Power Designer v2.0.180 [2016-11-10] | & Texas InsTruments | fusion digital power

6.9 SMBUS,

Figure 6-12. Device GUI Settings

12C, and SAA Tool

The SMBUS, I12C, and SAA tool provides a very low-level I°C utility, which can be used for any I°C devices
in addition to the UCD90xxx (see Figure 6-13). There any different ways to launch this utility. Be sure to
stop the polling from the Fusion GUI if the tool is launched from there.

43 Texas Instruments - Fusion Digital Power Designer [Systemn View]

File | Tools
Lo

Q, =

Al

£l

Debug Help

Data Logging... D) | & Buila System | Systam Monitor | [l Save || Auto viris| | @ Stop Petting

PMBus Legging...

Refresh all parameters...
SMBus L2C SAAtool
USE Adapter setting

|
t

|OnDelay |Rse |OffDelay Fal | Dependenes (rect Orly)
8 e @

NjA 0.00 NfA Vin On/OFF

Download USB Adapter Firmware
PEC SMBus-> I2C Translation Tool...
ASCH Teol

SMBUSHZC Low Level Tool

u

Figure 6-13. SMBUS, I12C, and SAA Toolbar Launch

lick to confi
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The SMBUS, 12C, and SAA tool can also be launched from the Device GUI described in Section 6.8 (see
Figure 6-14).
35 UCD3XXX | UCDIXXX Device GUT TE R
Settings
(Status | [Tools
Attached: Unknown Scan Device in ROM Mode
Scan for Device in Program Mode: DEVICE ID DEVICE CODE [C DEVICE ID PMBUS REVISION
L‘I‘gmw: [] When a device is found, dump additional PMBus commands
ROM Info: o
Package ID: —_ [of 1P to RO
'-’:;:::"“F”“" [Flash) (Checksums| SMBus/T2C [Debug(Ubites|[Trim |[Mdtiimage |
DEVICE_ID: s SAA Adapter Settings
Confiure SAA Adapter sel
MFR_MODEL: —
MER_REVISION:  — Sonen s
Read /\Write data and send commands
Ma;&emﬂs to ROM functions for UCD 300
PEC & SMBus -> 12C Translation Tool
PEC byte calouator + Converts SMBus requests into I12C transactions

Figure 6-14. SMBUS, 12C, and SAA Tool GUI Launch

The last method to launch this tool is using the Start menu (see Figure 6-15).

. Tools -
¥ Address Scanner Tool
Advanced Features Enable-Dis
Decimal to Mantissa and Expo
Device Configuration Import T
Edit Device S5can Options
EEPROM File Compare Tool
EEPROM File Tool
Firmware & Configuration Do
Firmware Download Tool
Isolated CCS Conversion Tool
Isolated GUI Bit Mazk Generate
PEC & 5MBus to [2C Translatic
Project File Cleanup Tool

Project File Compare Tool
Script Runner | 4
5MBus & I2C 8 5AA Debug Tool

e ELELEEELEE

P

Figure 6-15. SMBUS, I12C, and SAA Tool Start Menu Launch
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Users must enter the PMBus address of the device in the Device Address box before advancing further
(see Figure 6-16). See the SMBus Specification, PMBus Specification, and UCD90XXX PMBus Command
Reference GUI to understand the protocol and commands.

Figure 6-16. Device PMBus Address

M
Send 22 '
() Rt Brime A | B nja ) Shethen N
() o et |hiles [ i
() Raad e ¢ fhi— nja 0 e
= - ol
O bttt i s ) ez wierd ] h .
() Wirice Biockc gt [ qea b
oA h
() R Rk 96 L |
Lengehe (1 Mo do net inchode coune gk by s dan
Ol hesd  cmdico b ot ) 12€ wricn 80 pjoe £
: e gk a 62)
Lan d s 5
e 60 bt caes b s 12C )
1smd [] Keen Sandeg S""L [] Kewp Sancing
~— Process Calls = = — Signaks
= el SMBALERTH Lo Ratsh |
(%) Procacss Call g ik |oooa — nia
(Wied werice, ot rnd el Lingi w1 w2 3 "l #5
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Coeat = g T o (eheking pass) al,Hd" OHgh  (Orgh  Orgh OHgh Wrmhl]
(B e, bk resd) Gilow  ([Biow Elow Elow & low
Weke Leogehe 1 h — GPIC Peek/Poke
et = ko - £ £ E 0 a_z bi ]
skl =0 O 00 0 0 0 O (o)
["“".' weei '] OO O O O B0 -
123700, 770; SAA & 1: PolPmbussignallnes: ACK CONTROL 2 LisLow
12037000, T70: 544 =11 PolPmbusSgnallings: ADK CONTROL =2 is Low
12:37:00. T70: SAA 1 PofPmiwsSionallines: ACK CONTROL 23 8 Low
1237000, 780; SAA £ 1: PolPmbnsSignatines: ACK CONTROL 45 Low
12:37:00,780: SAA #1: PolPmbusSignallings: ACK CONTRIOL =5 Low
12: 3700, 7 SAA 21: PolPmbusSignallines; ALK SMEMLERT = i3 Low
- -
| Copriog _:| Clearlog. | Adsgtnr Ot T
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6.10 SAA Settings

Users can configure the TI USB-to-GPIO adapter to disable or enable PEC as well as change the I1°C
speed and pullup resistors values. This utility can be launched from the SMBUSs, 12C, SAA tool, in the top-
right corner or the Tool menu (see Figure 6-17 and Figure 6-18).

' 49 Texas Instruments - Fusion Digital Power Designer [S

File | Tools | Debug Help

Q s Data Logging... D) |
Pk PMBus Logging... [
[# .  SMBus_I2C SAA tool bbalay
NIEH USB Adapter setting
Download USE Adaptelfirmware ?
PEC SMBus-» [2C Translathgn Tool..
ASCII Tool !
oo Rt B Tt
77 250  5.00
a8 1nn S0
Figure 6-17. SAA Settings (1/2)
43 USB Adapter Settings/Preferences 1 e
— Texas InstrumentsUSB Adapter
|ISE Adapter Firmware Version: 1.0.13
Bus Speed: Packet Error Checking:
() 100 kHz () Enabled
(*) 400 kHz (&) Disabled
ALERT Pullup: | Open Drain
CLOCK Pullup: |2.2 k&
DATA Pullup: | 2.2 ko
— Note %
This tool adjusts current USE adapter settings and
configures defaults for future launches of select Fusion
tools such as Fusion Digital Power Designer.
While these settings are unique for each individual user
of the PC, they are shared across all TI Fusion tools, If
you have multiple copies of Fusion Digital Power Designer
or other Fusion tools instaled, they wil share these
settings.

Figure 6-18. SAA Settings (2/2)
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Configuration Examples

The following provides example considerations for configuring UCD90xxx devices.

7.1 Design Flow
Rail setup:

How many rails must be monitored?
What type of monitoring (voltage, current, temperature)?

Rail monitoring setup:

What are the voltage, current, and temperature set points?

Rail control setup:

How are the rails controlled (turned on and turned off)?

Rail margining setup:

How many rails require margining?
What is the frequency and duty cycle?

GPI configuration:

— Are there digital signals (GPI) that must be monitored?
Rail sequencing configuration:

— What is the start-up sequence?

Which rails come first?

— Which rails depend on other rails for sequencing?
Fault response configuration:

How should the device act if a fault is detected?
Should the device Ignore the Fault or Act on Fault?

If the device should Act on Fault, and which action to take (shut down fault rail and other slave rails,
resequence, log the fault, and so on)?

Logic GPO configuration:
— Are there output signals (LGPO) that must notify external system?
Other configurations:

System watchdog
System reset

Faults to log

Fan control

FIFO log mode
Resequencing settings

58 Configuration Examples SLVUB51-May 2017
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7.2 Hardware Configuration

Wh

en the previous questions are answered, go to Configure — Hardware Configuration to perform the

following steps:

1.

S

7.3 Ra

Create rails to monitor — either voltage, current, temperature, or all.

Assign GPIO pins to be used as the enable pin, monitoring rail status such as: rail is on, rail is off.
Assign PWM pins for margining.

Assign GPI pins to monitor the external event.

Assign LGPOs to output the status.

Configure the device information.

il Configuration

When all the hardware pins are assigned, go to Configure — Rail Config to perform the following steps:

1.
2.
3.

4,
5.

Configure the voltage, current, temperature limit, and scaling.
Set the proper turnon or turnoff delay.

Configure sequencing (how are rails turned on and off? Which rails should turn on first? Are there any
dependencies.)

Go to Global Configuration — PIN SELECTED RAIL STATES, if needed.
Configure Fault Responses (rails response to faults).

7.4 Global Configuration

When all the rails are configured properly, the last step is to go to Config — Global Configuration to see
whether the following features are required.

Enable Fault Logging: See which faults must be logged to save more important logs.

Misc Config: Set the resequence option, brownout option, Fault logging scheme (FIFO mode, fan
control and external ADC) when they are applicable and required.

System Reset: Set the proper system reset if this feature is required.
System Watchdog: Configure the system watchdog if this feature is required.
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Texas Instruments Incorporated (‘TI”) technical, application or other design advice, services or information, including, but not limited to,
reference designs and materials relating to evaluation modules, (collectively, “Tl Resources”) are intended to assist designers who are
developing applications that incorporate TI products; by downloading, accessing or using any particular TI Resource in any way, you
(individually or, if you are acting on behalf of a company, your company) agree to use it solely for this purpose and subject to the terms of
this Notice.

TI's provision of Tl Resources does not expand or otherwise alter TI's applicable published warranties or warranty disclaimers for Tl
products, and no additional obligations or liabilities arise from TI providing such Tl Resources. Tl reserves the right to make corrections,
enhancements, improvements and other changes to its TI Resources.

You understand and agree that you remain responsible for using your independent analysis, evaluation and judgment in designing your
applications and that you have full and exclusive responsibility to assure the safety of your applications and compliance of your applications
(and of all TI products used in or for your applications) with all applicable regulations, laws and other applicable requirements. You
represent that, with respect to your applications, you have all the necessary expertise to create and implement safeguards that (1)
anticipate dangerous consequences of failures, (2) monitor failures and their consequences, and (3) lessen the likelihood of failures that
might cause harm and take appropriate actions. You agree that prior to using or distributing any applications that include TI products, you
will thoroughly test such applications and the functionality of such Tl products as used in such applications. Tl has not conducted any
testing other than that specifically described in the published documentation for a particular TI Resource.

You are authorized to use, copy and modify any individual TI Resource only in connection with the development of applications that include
the Tl product(s) identified in such TI Resource. NO OTHER LICENSE, EXPRESS OR IMPLIED, BY ESTOPPEL OR OTHERWISE TO
ANY OTHER TI INTELLECTUAL PROPERTY RIGHT, AND NO LICENSE TO ANY TECHNOLOGY OR INTELLECTUAL PROPERTY
RIGHT OF TI OR ANY THIRD PARTY IS GRANTED HEREIN, including but not limited to any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI products or services are used. Information
regarding or referencing third-party products or services does not constitute a license to use such products or services, or a warranty or
endorsement thereof. Use of TlI Resources may require a license from a third party under the patents or other intellectual property of the
third party, or a license from TI under the patents or other intellectual property of TI.

TI RESOURCES ARE PROVIDED “AS I1S” AND WITH ALL FAULTS. TI DISCLAIMS ALL OTHER WARRANTIES OR
REPRESENTATIONS, EXPRESS OR IMPLIED, REGARDING TI RESOURCES OR USE THEREOF, INCLUDING BUT NOT LIMITED TO
ACCURACY OR COMPLETENESS, TITLE, ANY EPIDEMIC FAILURE WARRANTY AND ANY IMPLIED WARRANTIES OF
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