1.0 Board Configuration
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Figure 1

Tie JP1 — JP7 to top two nodes for TPS2492s’ enables to be controlled by Vbus. Tie JP1 —JP7 to lower two nodes for TPS2492s’ enables to be controlled by UCD9090.



2.0 Software Installation
2.1  Download Fusion GUI from Internet
2.2 Run TI-Fusion-Digital-Power-Designer-1.7.165.5.exe application
2.3  Click next, etc. and install

2.4  Before launching software after successful installation, insert USB into computer and board (See Figure 1). Wait for confirmation that hardware is installed and
ready to use

2.5 Apply 3.3V to board (See Figure 1).
2.6  Launch Texas Instruments Fusion Digital Power Designer
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Fusion Digital Power Designer is 2 Graphical User Interface (GUI) used to configure and
monitor Texas Instruments digital power controllers.

If this is your first time using the GUI, please review the documentation available in the
GUI's Documentation & Help Center. You can also lBunch the help center from the Help
menu of 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 USB-
based serial bus adapters. For each USB 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 will be done on the next screen.

+ Offline. 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 offline. You can either open an existing project file or create
a new file based on a canned, EVM default configuration.

Every time the GUI starts up, it wil look for the USB adapter and scan for devices. If the
LUSB adapter is not present or no devices could be found, you can switch to offine mode
by clicking the "Offline Mode” button. O\

| Launch User's Guide | ( (0] 4 )
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Select Device Scanning Mode

Select the method the GU-shera-tee—torsearmfo du.;._._.i"'j apthe 12C bus:
D Controllers and Sequencers, Isolated Controllers (DEVICE ID)
] UCD90x, Isolated, etc. The GUI wi ar

devices that respond to the DEVICE_ID command. This is a Texas Instruments
manufacturing specific command (read block 0xFD).

TPS40400, TPS4042x, etc (DEVICE CODE)

Analog power converters and controllers. The GUI wil scan for devices that
respond to the Texas Instrurnents DEVICE_CODE command (read word 0xFC).

DEVICE ID and DEVICE CODE

Scan for DEVICE_ID and DEVICE_CODE. Use this option if you have a mix of
devices on the bus or do not know which of DEVICE_ID or DEVICE_CODE
your device supports. Scanning takes longer in this mode.

Manual Device Selection: TPS53951

Some devices do not support DEVICE_ID or DEVICE_CODE. The GUI scans
for devices responding to PMBUS_REVISION and assumes any device(s)
found are the device selected.

Device scan may cause STATUS_CML faults. Click for more information.

Your selection will be used the next time Fusion Digital Power Designer launches.

| ClearScan Address Customizations | | Offline Mode | | Exit Program |

2.8
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Click “OK” at Address 126 Detected

43 Fusion Digital Power Designer - UCD9090 @ Address 126 Rail #1 - Texas Instruments

Fie Device Tools

Help

UCD9090 @ Address 126 Rail #1

Configure

Auto write on rail or
device change

| StoreRAM To Flash

Plot:
() Soft Start
() Soft Stop
(%) Both

Show rail labels

Vout Config [ Pin Assignment |[ Fault Responses and Limits || Fault Logaing |[ Pin Selected States || System Watchdog |[ System Reset |[Run Time Clock || Device Info || Other Config |4l Config |

Advanced Sequenang |
Event Timing

On and OFf Timing 1 (Ra#1 ~
175 — Voltage Setpoint, Margins, and Limits [~]
Rail 24] Quer Fault: Laosfv | 1s0f%  EditVoutfault
150} responses in the
Over Warn: 1727 (v 0.0 % Other Configtab
1.25 Margin High: 16w v 5.0 %
Vout: 1570 (v
1.00 ! Synchronize
. Margin Low: 0.000 B v S0 % ke
y By [ s Bomes, ||
S Under Warn: 0000 v | -w00F] % PG to Vaut
0.75
Under Fault: 0000 (v | -150F] %
0.50 . = =
Power Goadon: | 0.000 [F]v | -10.0 %
025 Power Good Of: | p.000 (Ev | -15.0F %
Vout Exponent: Max: 4.0V Set for me
0.00 ! T :
0 250 500 750 1,000 1,250 1500 1,750 2,000 2,250 2,500 2,75( On/off Config: 000 (Auto Enable)
ane — Turn On Timing — Turn Off Timing———————————
Turn On Delay: 0.0 H ms || Turn Off Delay: 0.0 ms
[Select Rail to Edit Review in Laraer Window Mo o o ms | | MaxTumnom: i
|Rail# | RailName OnDelay |[PGOn |PGOff |OffDelay | Dependendes (Direct No fmit No limit
1
— Rail Seq On Dependencies— — GPI Seq On Dependencies
2 il 1.570 4000 0,000  0.000 0.0 Vin Onfoff
[ rail 22 [ pin 10 Active
3 1.570 8000 0000  0.000 0.0 Vin Onfoff
4 1570 12000  0.000  0.000 0.0 Vin On/Off Cral#3s  [JRail#4 [1Pin 11 Active
5 1.570 1,600.0 0.000 0.000 0.0 Vin On/Off [JRail #5 [(rai =6 [Jpin 12 Active
5 1570 2,000.0 0.000  0.000 0.0 Vin Onfoff [Jrail #7 [1Pin 13 Active
7 1570 24000 0,000  0.000 0.0
RS Chark A1l [ inchark i oin 44 Ackive
Tips & Hints PMBUS Log (=]

./ Configure

.. Monitor

i, status

[0x03ACC2D4000B3387] to RAM

17:07:33.732: UCD9050 @ 126: RUN_TIME_CLOCK [MFR 07,0xD7]: wrote 2010-11-12 17:07:33.716

17:08:02.733: UCD9090 @ 126: USER_RAM_00 [MFR 10,0xDA]: wrote 1 [0x01] to RAM

PMBus Log |

E=l ]

Fusion Digital Power Designer v1.7.165.5 [2010-10-27] | LCDS090-48 Firmware v2.2.19.4 Address 126 | USS Adapter v1.0.10 [PEC; 400 kHz]

| ®p Texas Insruments | fusion digital power

Click File -> Import Project
Open “UCD9090 @ Address 126 Project.xml”
Click “Next”
Click “Next”
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43 Fusion Digital Power Designer Project Open Wizard

Review Parameters to Import

The following table summarizes any differences between the parameters in your project file and the values currently in memory on the device, By
default, only modified parameters will be written out. You can chose, however, to skip certain parameters by unchecking it's chedkbox. When ready, dick
the "Write" button to write checked parameters to the device.

Impart i Parameter A | Updated 7 | Device Value Device Hex Mew Yalue ! Mew Hex
i»|  GPIO_COMNFIG_0 [MFR 43] Yes Enable; False; O... 0x08 Enable: False; O... 0x00
|  GPIO_COMFIG_1 [MFR 43] Yes Enable: False; O.., 0x08 Enable: Falze; O... 0x00
%  GPIO_COMFIG_2 [MFR 43] Yes Enable: False; O... 0x08 Enable: Falze; O... 0x00
%  GPIO_COMFIG_3 [MFR 43] Yes Enable: False; O,., 0x08 Enable;: False; O... 0x00
{»|  GPIO_COMFIG_4 [MFR 43] Yes Enable: False; O... 0x08 Enable: Falze; O... 0x00
{»|  GPIO_COMFIG_S [MFR 43] Yes Enable: False; O,., 0x08 Enable: False; O... 0x00
{»|  GPIO_COMFIG_6 [MFR 43] Yes Enable: False; O... 0x08 Enable: Falze; O... 0x00
|| FAULT_RESPOMSES [MFR 25,Rail #1] Mo Retry Time: 1,98... 0x85000000000... Refry Time: 1,93,.. 0x8500000000...
|| FAULT_RESPOMSES [MFR. 25,Rail #7] Mo Retry Time: 1,98... OxCOD00000000... Retry Time: 1,98... 0xC000000000...
|| FAULT_RESPOMSES [MFR. 25,Rail %3] Mo Retry Time: 1,98... 0OxC0000000000... Retry Time: 1,98.., OxCO00000000...
|| FAULT_RESPCMSES [MFR 25,Rail £4] Mo Retry Time: 1,98... 0xC0000000000... Retry Time: 1,98... 0xC000000000...
|| FAULT_RESPOMSES [MFR. 25,Rail £5] Mo Retry Time: 1,98... 0xCO0000000000... Retry Time: 1,98... 0xC000000000...
||  FAULT_RESPOMSES [MFR 25,Rail #5] Mo Retry Time: 1,98... 0xC0000000000... Retry Time: 1,98... 0xC000000000...
|| FAULT_RESPOMSES [MFR. 25,Rail £7] Mo Retry Time: 1,98... 0xCO0000000000... Retry Time: 1,98... 0xC000000000...
|| GPI_CONFIG [MFR 41] Mo Inputs: Pin 10 F... 0x050D151D252... Inputs:Pin 10F... 0x050D151D25...
|| GPIO_COMFIG_10 [MFR 43] Mo Enable: False; O,., 0x08 Enable: Falze; O... 0x08 |
(] 20TA COMETZ 11 TMFED a7 Ml Frzhla: Falea: N MNwina Frzhla: Falea: N Ml :'
(=) Show All Parameters  (_) Show Updated Parameters Only
[ Select all ] Unselect Al ] [ Select Calibration ] [UnselectCaIibmtionJ [ < Prev ] l Write Checked ] [ Cancel ]

After Selecting All, click “Write Checked”
Click “Next” then “Ok” and the software is up and running!




3.0 Channel Gain (Vivon/V(vcc-vsense)) Characterization

The following data characterizes the Gain (Vivon/V(vcc-vsensg)) for each TPS2492 channel on boards one and two.

Board.Channel Gain Board.Channel Gain

1.1 46.944096 2.1 46.748704
1.2 46.104304 22 46.426459
1.3 46.067347 23 46.065434
1.4 46.284893 24 46.205581
1.5 46.138208 2.5 46.128933
1.6 45.996859 2.6 46.170561
1.7 44.605642 2.7 45.124558
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4.0 SUDS5SONO06-09L FET Thermal Characterization

The backgate diode of SUD50N06-09L is sourced with a constant SmA. The corresponding diode drop voltage is then characterized over temperature. The figure below illustrates
the results:

Back Gate Diode Voltage Drop vs. Temperature

@ 5mA
FET SUD50N06-09L
0, 0.58275
100, 0.3794
y =-0.0021x + 0.5881
0 20 40 60 80 100 120 140

Temperature - °C

—o— Voltage ====Linear (Voltage)
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Plotting a best-fit line gives the voltage drop of 2.1mV/°C. The FET
temperature rise during a short-circuit event can now be estimated on the
PMP5927 board.

The TPS2492 is short-circuited on the output, which rails the current out at
~1.7A for the 0.5sec programmed time. The input voltage in this case is
14V. With a SmA current generator fed into the backgate diode, the
differential voltage across the source to drain of the FET is measured
immediately after the over-current timer times out. This is shown on the
next page.



Mback_gate diode

5.0MS/s]Edge  Positive
X1= 409.0ps  AX= -53648ms
X2= -49558ms 1/AX= -186.400Hz

The instantaneous Viack gate diode VOItage after the fault is 307.41mV. At steady-state and room temperature, this voltage is 535.23mV as shown below.



| Vbhack. gate. diode
=g

X1= 409.0ps  AX= -53648ms
X2= -49558ms 1/AX= -186.400Hz




The voltage difference between these two states is 227.82 mV. Dividing this by 2.1 mV/°C suggests a temperature delta of 108.5°C. Taking into account the input voltage of 14V
and short-circuit current of 1.7A, the FET therefore is shown to heat up at a rate of 4.56 °C/W.
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