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1 Introduction

The PWR681EVM evaluation module uses either the TPS544B25 or TPS544C25 devices. The TPS544B25 and
TPS544C25 are highly integrated synchronous buck converters that are designed for up to 20-A or 30-A current
output, respectively.

2 Description

The PWR681EVM is designed as a single output DC-DC converter that demonstrates either the TPS544B25

or the TPS544C25 in a typical low-voltage application while providing a number of test points to evaluate the
performance. It uses a nominal 12-V input bus to produce a regulated 0.95-V output at up to either 20-A or 30-A
of load current, depending on the device installed.

2.1 Typical End-User Applications

» High-Density Power Solutions

+ Communications Equipment

» Servers and Computing Equipment
* Smart Power Systems

2.2 EVM Features

* Regulated 0.95-V output up to 30-ADC, steady-state output current
» Configuarable features via the PMBus interface include:
— Programmable Output Voltage via the PMBus Interface
— Programmable UVLO, Soft Start, and Enable via the PMBus Interface
— Programmable Overcurrent Warning, Fault Limits and Programmable Response to Faults via the PMBus
Interface
— Programmable Overvoltage, Undervoltage Warning, Fault Limit and Programmable Response to Faults
via the PMBus Interface
— Programmable external Overtemperature Warning, Fault Limit and Programmable Response to Faults via
the PMBus Interface
» Convenient Test Points for Probing Critical Waveforms
» Optional External Temperature Sensor

3 EVM Electrical Performance Specifications
Table 3-1. PWR-681EVM Electrical Performance Specifications

PARAMETER ‘ TEST CONDITIONS MIN TYP MAX| UNITS
Input Characteristics
Voltage range ViN 4.5 12 18 \%
Maximum input current ViNn=8V,1g=30A 5 A
No load input current ViN=12V,lp=0A 42 mA
Output Characteristics
Vour  Output voltage Output current = 10 A 0.95 \%
lout Output load current louT(min) t0 louT(max) 0 30 A
Line regulation: input voltage = 4.5V to 18 V 0.5%
Output voltage regulation
Load regulation: output current = 0 A to loyt(max) 0.5%
Voutr  Output voltage ripple ViN=12V, loyt =30 A 20 mVpp
Voutr  Output overcurrent 36 A
Systems Characteristics
Switching frequency Fsw 500 kHz
Vour  Peak efficiency ViN=12V, lp =13 A, Fgw = 500 kHz 88%
Operating temperature Toper 0 105 °C
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4 Schematic
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Figure 4-1. PWR-681EVM Schematic
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5 Test Setup
5.1 Test and Configuration Software

To change any of the default configuration parameters on the EVM, it is necessary to obtain the Tl Fusion Digital
Power Designer software. This can be downloaded from the Tl website.

5.1.1 Description

The Fusion Digital Power Designer is the graphical user interface (GUI) used to configure and monitor the Texas
Instruments TPS544B25 or TPS544C25 power converter installed on this evaluation module. The application
uses the PMBus protocol to communicate with the controller over serial bus by way of a TI USB adapter. This
adapter can be purchased at http://www.ti.com/tool/usb-to-gpio.

Note
The TI USB adapter must be purchased separately. It is not included with this EVM kit.

5.1.2 Features
Some of the tasks performed with the GUI include:

* Turn on or off the power supply output, either through the hardware control line or the PMBus operation
command.

* Monitor real-time data. Items such as input voltage, output voltage, output current, temperature, and warnings
and faults are continuously monitored and displayed by the GUI.

» Configure common operating characteristics such as VOUT, UVLO, soft-start time, warning and fault
thresholds, fault response, and ON/OFF.

This software is available for download at http://www.ti.com/tool/fusion_digital _power_designer
5.2 Test Equipment

Voltage Source: The input voltage source VIN must be a 0-V to 18-V variable dc source capable of supplying at
least 8 Apc. Connect VIN to J1 Figure 5-1.

Multimeters: It is recommended to use two separate multimeters Figure 5-1. One meter is used to measure V|
and one to measure Vgoyr.

Output Load: A variable electronic load is recommended for testing Figure 5-1. It must be capable of 30 A at
voltages as low as 0.9 V.

Oscilloscope: An oscilloscope is recommended for measuring output noise and ripple. Output ripple must
be measured using a tip-and-barrel method or better as shown in Figure 5-2.The scope must be adjusted to
20-MHz bandwidth, ac coupling at 50 mV/division, and must be set to 1-ps/division.

Fan: During prolonged operation at high loads, it may be necessary to provide forced air cooling with a small fan
aimed at the EVM. Temperature of the devices on the EVM must be maintained below 105°C.

USB-to-GPIO Interface Adapter: A communications adapter is required between the EVM and the host
computer. This EVM was designed to use the Texas Instruments USB-to-GPIO Adapter. This adapter can be
purchased at http://www.ti.com/tool/usb-to-gpio.

Recommended Wire Gauge: The voltage drop in the load wires must be kept as low as possible in order to
keep the working voltage at the load within its operating range. See the following table for recommended wire
gauge and length to achieve a voltage drop of no more than 0.2 V at the maximum 30-A load.
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LOAD WIRES COMBINED
AWG GAUGE OHMS PER FOOT LENGTH EACH WIRE LENGTH
Q) (Ft)
(Ft)
12 1.59E-3 6.30 3.15
14 2.53E-3 3.96 1.98
16 4.02E-3 2.49 1.25
18 6.39E-3 1.57 0.78
Note

If AWG 12 wire is used, no more than 3.15 feet of wire must be used between the EVM and the load.

5.3 The PWR-681EVM

——
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Figure 5-1. PWR-681EVM Overview
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Figure 5-2. Tip and Barrel Measurement
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5.4 List of Test Points, Jumpers ans Switch
Table 5-1. The Function of Each Test Point

ITEM TYPE NAME DESCRIPTION

TP1 T-H loop SW Power supply Switch Node

TP2 T-H loop CH-B Measure loop stability

TP3 T-H loop CH-A Measure loop stability

TP4 T-H loop V_sense + |Remote sense +

TP5 T-H loop V_sense — |Remote sense —

TP6 T-H loop Vout Use this Vgur for efficiency measurements

TP7 T-H loop SYNC/RST |Input a sync signal from a clock source; or apply logic low signal to RESET
Vourt to initial boot-up voltage set by VSET pin. Refer to the Datasheet for
details.

TP8 T-H loop VDD Supplies the internal circuitry

TP9 T-H loop SMB_Alert | Monitor alerts

TP10 T-H loop GND Common GND

TP11 T-H loop Tsns/SS Monitor the voltage on the TSNS/SS pin

TP12 T-H loop PGOOD PGOOD (also drives LED lamp)

TP13 T-H loop Vour Use for tip-barrel ripple measurement

TP14 T-H loop GND Use for tip-barrel ripple measurement

JP1 2-pin jumper LED Vin Remove jumper to measure Vin for efficiency. Replace jumper and LED lights
with PGOOD.

JP2 2-pin jumper CNTL Shunts control pin to GND (turns off the IC for default configuration of
ON_OFF_CONFIG, refer to the Datasheet for details)

S1 SPDT switch TSNS and SS | Switch between external temperature sensor and SS resistor to be connected to
Switch TSNS/SS pin
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6 EVM Configuration Using the Fusion GUI
The TPS544B25 or TPS544C25 installed on this EVM leave the factory pre-configured. See Table 6-1 for a short

list of key factory configuration parameters as obtained from the configuration file.

Table 6-1. Key Factory Configuration Parameters

ADDRESS HEX ADDRESS DEC PART ID
0x24 36 TPS544x25
GENERAL

CMD Code CMD CODE HEX ENCODED HEX DECODED COMMENTS
VIN_OFF 0x36 0xF010 40V Turn OFF voltage
VIN_ON 0x35 0xF012 45V Turn ON voltage
IOUT_CAL_OFFSET 0x39 0xE000 0.0000 A Current offset for GUI readout

(TP(ggf:C?ZS) 36 A
IOUT_OC_FAULT_LIMIT 0x46 OC fault level

0xF830 24 A

(TPS544B25)
IOUT_OC_FAULT_RESPONSE 0x47 0xBF Restart Response to OC fault

(Tposxstfézs) 34A
IOUT_OC_WARN_LIMIT Ox4A OC warning level

0xF82C 2 A

(TPS544B25)
VOUT_COMMAND 0x21 0x01E6 0.95V output voltage
VOUT_MAX 0x24 0x0300 15V maximum output voltage
VOUT_TRANSITION_RATE 0x27 0xD03C 1 mV/us Vout transition rate
VOUT_SCALE_LOOP 0x29 0xF004 1 Output sense scaling ratio for main control loop
VOUT_OV_FAULT_LIMIT 0x40 0x0290 1.281V Output overvoltage fault threshold
VOUT_OV_FAULT_RESPONSE 0x41 0xBF Restart Output overvoltage fault response
VOUT_OV_WARN_LIMIT 0x42 0x0267 1.201V Output overvoltage warn threshold
VOUT_UV_WARN_LIMIT 0x43 0x0143 0.631V Output undervoltage warn threshold
VOUT_UV_FAULT_LIMIT 0x44 0x0130 0.594 vV Output undervoltage fault threshold
VOUT_UV_FAULT_RESPONSE 0x45 0xBF Restart Output undervoltage fault response
ON_OFF_CONFIG 0x02 0x16 CNTL only, Active High i%’;ﬁfé' dSiQ”a' and operation command not
OPERATION 0x01 0x00 Operation is not gsed to'enable regulation; Unit:

immediate off

OT_FAULT_LIMIT Ox4F 0x007D 125°C OT fault level
OT_WARN_LIMIT 0x51 0x0064 100°C OT warn level
TON_DELAY 0x60 0x0000 0ms Turn-on delay
TON_RISE 0x61 0x0005 5ms Soft-start time
TON_MAX_FAULT_LIMIT 0x62 0x0064 100 ms Upper limit for Vout reaching regulation
TOFF_DELAY 0x64 0x0000 0ms Turn-off delay
TOFF_FALL 0x65 0x0000 1ms Soft-stop fall time
MFR_VOUT_MIN 0xA4 0x0100 05V minimum output voltage

If it is desired to configure the EVM to settings other than the factory settings shown in Table 6-1, the Tl Fusion
Digital Power Designer software can be used for reconfiguration. It is necessary to have input voltage applied
to the EVM prior to launching the software so that the TPS544B25 or TPS544C25 installed is active and able
to respond to the GUI and the GUI can recognize the device. The default configuration for the EVM is to start
converting at an input voltage of 4.5 V; therefore, to avoid any converter activity during configuration, an input

voltage less than 4.5 V must be applied. An input voltage of 4 V is recommended.
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6.1 Configuration Procedure

Adjust the input supply to provide 4 Vpc, current limited to 1 Apc.

Apply the input voltage to the EVM. See Figure 5-1 for overview of the EVM and its connections.

Launch the Fusion GUI software. See the screen shots in Section 9 for more information.

Configure the EVM operating parameters as desired.

VSET pin is pulled up to BP3 on the EVM, so the VOUT_COMMAND at boot up is restored from the internal
EEPROM. The SYNC/RESET_B pin is configured to SYNC function under this setup. In order to use VSET
or RESET _B function, proper resistor of R19 should be populated and resistor R18 should be removed.
Please see Datasheet for more details.

6. S1 onthe EVM provides the option to use the external temperature sensor Q1 on the EVM.

a0~

Note

To read the external temprature value on PMBus, the bit 8 (SS_DET_DIS) in (E5h)

MFR_SPECIFIC _21 register needs to be set to 1. Otherwise, the READ_TEMPERATURE_2
will always return 25°C.

7. With an input of 4 Vp, the internal configuration circuitry will be powered and active but the device will still
be in UVLO and outputs off.
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7 Test Procedure

7.1 Line/Load Regulation Measurement Procedure

1. Ensure that the electronic load is set to draw 0 Apc.
. Increase V,y from 0 V to 12 V using the digital multimeter to measure input voltage.
3. Use the other digital multimeter to measure output voltage Voyt at TP4 and TPS5.

Table 7-1. List of Test Points for Line/Load Measurements

TEST POINT NODE NAME DESCRIPTION
JP1 VIN Measurement point for VIN +VE (remove the jumper, LED will not light)
TP10 GND Measurement point for VIN —VE
TP4 V_sense + Measurement point for VOUT +VE
TP5 V_sense - Measurement point for VOUT -VE

4. Vary the load from 0 Apc to maximum rated output Apc (TPS544B25 = 20 A, TPS544C25 =30 A) . Vourt
must remain in regulation as defined in Table 3-1.

5. Vary V)y from 4.5V to 18 V. Voyt must remain in regulation as defined in Table 3-1.

6. Decrease the load to 0 A.

7. Decrease V|y to 0V or turn off the supply.

7.2 Efficiency

To measure the efficiency of the power train on the EVM, it is important to measure the voltages at the correct
location. This is necessary because otherwise the measurements will include losses in efficiency that are not
related to the power train itself. Losses incurred by the voltage drop in the copper traces and in the input and
output connectors are not related to the efficiency of the power train, and they must not be included in efficiency
measurements.

Table 7-2. List of Test Points for Efficiency Measurements

TEST POINT NODE NAME DESCRIPTION
JP1 VIN Measurement point for VIN +VE (remove the jumper, LED will not light)
TP10 GND Measurement point for VIN —VE
TP6 VOUT Measurement point for VOUT +VE
TP10 GND Measurement point for VOUT -VE

Input current can be measured at any point in the input wires, and output current can be measured anywhere
in the output wires of the output being measured. Using these measurement points result in efficiency
measurements that do not include losses due to the connectors and PCB traces.

7.3 Bode Plot Measurement Procedure

Follow Section 7.1 to set VIN and Load to desired operating condition.

Connect the AC small signal injection out of isolation transformer to test points TP2 and TP3.
Connect input signal amplitude measurement probe (Channel A) to TP3.

Connect output signal amplitude measurement probe (Channel B) to TP2.

Connect ground lead of Channel A and Channel B to TP10.

Inject 10 mV or less signal through the isolation transformer.

Sweep the frequency from 500 Hz to 500 kHz with 10-Hz or lower post filter.

Control loop gain can be measured by 20 x log (ChannelB/ChannelA).

Control loop phase can be measured by the phase difference between Channel A and Channel B.
10 Follow Section 7.4 to power off the device.

CONOO A WN =

7.4 Equipment Shutdown

1. Reduce the load current to 0 A.

2. Reduce input voltage to 0 V.

3. Shut down the external fan if in use.
4. Shut down equipment.
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8 Performance Data and Typical Characteristic Curves
Figure 8-1 through Figure 8-13 present typical performance curves for the PWR-681EVM.

8.1 Efficiency

100%

—5 V|N

— 12Vpn
18 Vin

90% E—

I/

/l

80%

Efficiency (%)

70%

60%

3 6 9 12 15 18 21 24 27 30
Output Current (A)

Figure 8-1. Efficiency of 0.95-V Output vs Line and Load

8.2 Load Regulation
0.96

— 5V

0.958 — 12V
18 Viy

0.956

0.954

0.952

0.95

0.948

Output Voltage (V)

0.946

0.944

0.942

0.94

0.938

0 3 6 9 12 15 18 21 24 27 30
Output Current (A)

Figure 8-2. Load Regulation of 0.95-V Output

SLUUBG0B — MAY 2015 — REVISED AUGUST 2021 TPS5442x5 Step-Down Converter Evaluation Module User's Guide 11
Submit Document Feedback
Copyright © 2021 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SLUUB60
https://www.ti.com/feedbackform/techdocfeedback?litnum=SLUUB60B&partnum=

13 TEXAS
INSTRUMENTS

Performance Data and Typical Characteristic Curves www.ti.com

8.3 Line Regulation

0.96
— 0-A Load
—— 30-A Load
20-A Load
0.954
S =
o 0.948
(=)
8
o°
>
3
5 0.942
o
0.936
0.93
0 4 8 12 16 20

Input Voltage (V)
Figure 8-3. Line Regulation of 0.95-V Output

8.4 Transient Response

|| 100pstiv 100msis 10.0ns/pt

Single Seq
1acgs RL:100k
Auto  March 03, 2015

StDev  Count Info

Ch1 =V|y at 5 V/division, Ch3 = Vgyr at 30 mV/division, Ch4 = lgyt at 10 A/division

Figure 8-4. Transient Response of 0.95-V Output at 12 V), Transient is 0 A to 20 A, 2.5 Alus
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8.5 Output Ripple

[+ L WX Opsidiv  2.5GS/s a00psipt
Single Seq 1
1acqs RL:50.0k
StDev  Count Info
Auto  March 03, 2015 1

1MQ By:20.0M
1MQ By:20.0M

Ch1 = SW at 5 V/division, Ch3 = Voyr ripple at 20 mV/division
Figure 8-5. Output Ripple and SW Node of 0.95-V Output at 12 V|, 0-A Output

FSW.

_JULL EEEEEE

(20usidiv 256Sfs  400psipt |
Single Seq

1acqs RL:50.0k

Auto  March 03, 2015 1

[ @m sovidiv 1MQ By:20.0M
T 20.0mV OF 1MQ §y:20.0M

I

12.400001m

Ch1 = SW at 5 V/division, Ch3 = Vgyr ripple at 20 mV/division
Figure 8-6. Output Ripple and SW Node of 0.95-V Output at 12 V|, 20-A Output
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8.6 Control On

™ 10.0vigiv MO By:20.0M |[ 2.0msidiv s.0ms/s 200ns/pt |
@D 2.0Vidiv 1MQ §y:20.0M Single Seq 1
T 500mV/div 1MQ §y:20.0M 1 acgs RL:100k
@D 5.0Vidiv MO By:20.0M Auto  March 03, 2015 09:03:20

Ch1 = V|y at 10 V/division, Ch2 = CNTL at 2 V/division, Ch3 = Vgyt at 500 mV/division, Ch4 = PGOOD at 5 V/division

Figure 8-7. Start up from Control, 0.95-V Output at 12 V|5, 20-A Output

Singhs Seq ]
RL100K

Ch1 = Vg at 10 V/division, Ch2 = CNTL at 2 V/division, Ch3 = Vot at 500 mV/division, Ch4 = PGOOD at 5 V/division
Figure 8-8. 0.5-V Pre-biase start up from Control, 0.95-V Output at 12 V|, 0-A Output
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8.7 Control Off

D 20vidiv 1M By:20.0M Single Seq
T 500mV/div 1M By:20.0M 1acqs RL:100k

[ @m 10.0vidiv 1M By:20.0M (@ \a4omv Omsldiv 5.0MSfs 200ns/pt
@D 5.0Vidiv AMQ By:20.0M Auto  March 03, 2015 09:19:02

Ch1 =V)y at 10 V/division, Ch2 = CNTL at 2 V/division, Ch3 = Vgt at 500 mV/division, Ch4 = PGOOD at 5 V/division

Figure 8-9. Soft Stop from Control, 0.95-V Output at 12 V|y, 20-A Output

8.8 Overcurrent Protection

B 10.0VIdiv 1MQ By:20.0M 1.0ms/div 10.0MS/s  100ns/pt
D 2.00div 1M By:20.0M Single Seq

@D 500mV/div iMQ ﬂ«‘zu.um 1acgs RL:100k
@TD 10.0mVidiv 500 By:20.0M Auto March 05, 2015 11:43:47

Value Mean Max St Dev Count  Info ‘
[281.8mV_ [261.80981m [281.8m  [2818m 0.0 I
‘
0.0

Ch1 =Vy at 10 V/division, Ch2 = |y at 2 A/division, Ch3 = Vgyr at 500 mV/division, Ch4 = Iyt at 10 A/division

Figure 8-10. Overcurrent Protection, 0.95-V Output at 12 V,y, 36-A Output

SLUUBG0B — MAY 2015 — REVISED AUGUST 2021 TPS5442x5 Step-Down Converter Evaluation Module User's Guide 15
Submit Document Feedback

Copyright © 2021 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SLUUB60
https://www.ti.com/feedbackform/techdocfeedback?litnum=SLUUB60B&partnum=

Performance Data and Typical Characteristic Curves

13 TEXAS
INSTRUMENTS

www.ti.com

B 10.0V/div
T 500mVdiv
T 10.0mV/div

MO By:20.0M (o™ ./ 380mv

M0 By:20.0M
500 By:20.0M

¢ [44.93mv  [44.931253m

34.36mv  [34.362502m [34.36m

20.0ms/div 500kS/s 2.0psipt

Preview Single Seq l
Oacqs RL:100k
Auto  March 10, 2015 1

Ch1 = V) at 10 V/division, Ch2 = I,y at 2 A/division, Ch3 = Vour at 500 mV/division, Ch4 = Iyt at 10 A/division

Figure 8-11. Restart from Overcurrent Protection, 0.95-V Output at 12 Vy

8.9 Control Loop Bode Plot

Figure 8-12. Bode Plot at 0.95-V Output at 12 V,y, 20-A Output

Mg dB) | Phase (deg)
50.000 150.000 =
[
41.000 1“ o T 120000
32.000 90.000
!
23,000 ——— 60,000
14.000 30.000
5000 0000
4000 s -20.000
-13.000 fr\ -60.000
-22.000 \I -90.000
-31.000 ‘ ‘ ‘ -120.000
-40.000 -150.000 =
1k 10k 100k
L [l
Data [m M2 M2-ML
Frequency 5405 kHz 4865 kHz 19460 kHz
Magritude 0033 48 11368 71568
Phace 61921 deg 193 deg 50083 deg
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8.10 Thermal Image

Rel.H &5
atm. T

IR 0390

Figure 8-14. Thermal Image at 0.95-V Output at 12 V|5, 30-A Output
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9 Fusion GUI

{!} TEXAS INSTRUMENTS

rusion Digiel Powas Daslgnas
Version 1.8.138 [2011-11-15]

Restoring user preferences and data ...

Figure 9-1. First Window at Fusion Launch

w3 TEXAS INSTRUMENTS

ruslon Digital Powar Daslgnar
Version 1.8.138 [2011-11-15]

Wﬂ for devices ... J _
1 device found — Device Found
IEl LTH

Figure 9-2. Scan Finds Device Successfully
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{!} TEXAS INSTRUMENTS

rusion Digiel Powr Daslynas
Version 1.8.138 [2011-11-15]

1 device found; continuing with GUI startup ...

Figure 9-3. Software Launch Continued

{!} TEXAS INSTRUMENTS

ruslon Digiey Powar Daslgnas
Version 1.8.138 [2011-11-15]

Reading parameters from device & creating graphical interface ...

Figure 9-4. Software Launch Continued
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Use this next screen to configure (Figure 9-5):

¢ OV and UV Fault and Warn Limit
¢ OC Fault and OC Warn Limit
¢« OT Fault and OT Warn Limit

» Fault Response

« UVLO

* On/Off Configuration

» Sequencing
* Voutr Command Voltage

File Device Tools Debug Help

TPS544C25 @ Address 36d - Rail #1

Configure [ Limits &Cn/off | Debug Mode | Test Mode |[ Advanced |[ Device Info | SMBALERT= Mask |[ &llConfig
Voltage Limits
|
Auto write on ral or Vout Mode:
device change =
Vout Command: 0,949 5 v
Vaut OV Warn Limit: 1201 By Vout UV Warn Limit: 0631 v
Store Config to NVM Vout OV Fault Limit: PN Vout UV Fault Limit: 0.594 (v
Vout OV F Respo... [+ Vout UV Fault Response:
Restore NVM Corfig ] = Respo.
MFR Vout Min: 0.500 v
Vout Max 1.500 v
Current Limits | [Temperature Limits
Tout OC Varn Limit: 340 E A Temp Warn Limit: 100
Tout OC Fault Limit: 3605 Temp Fault Limit: 1255
Tout OC Fault Response: Respo... OT Fault Response: Respo...
Turn On/Off
vin On: 4.50 [v] v Vin Off: +.00[v] v
Turn On Rise: 5[] ms Turn OFf Fall: 0[v]ms
Turn On Delay: o[+ ms Turn OFf Delay: 0[v]ms
Turn On Max Fault Limit: 100 [v] ms
Turn On Max Fault Response: Respo.
On/off Config: 0x16
Mode: CONTROL Pin Only; Control:
Active High, Use
TOFF_DELAY/TOFF_FALL
Tips & Hints PMBus Log (]
VOUT_UV_WARN_LTMIT [0x43]
- Sets the value of the autput valtage at the sense or output pins that causes an autput valtage law
-tz Configure warning.This value is typically areater than the output undervoltage fault threshold
£ Monitor
4 Status PMus Log | ]

Fusion Digital Power Designer v2.0.37 [2015-03-27] | TPS544C25 @ Address 36d | USB Adapter v1.0.11 [PEC; 400 kHz]

49 Texas Instrumess | fusion digital power

Figure 9-5. First Screen After Successful Launch Configure: Limits and On/Off
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Changing the on/off configuration prompts a pop-up window with details of the options Figure 9-6).

Tools Debug Help TPS544C25 @ Address 36

Configure Limits & OnfOff | Debug Mode |[Test Mode |[‘Advanced | Device Info || SMBALERT # Mask |[*All Config
Voltage Limits
Auto write on rail or Vout Mode: ~EaEEET
device change (e O Always Converting
Unit powers up any time power is present,
Vout OV Warn Limit: regardess of state of the CONTROL pin ar 063 v
OPERATION command.

:]stm Config o WM Vout OV Fault Limit: 1281 e 0,594 5]

Vout OV Fault Response: Respo... |j| The device ignores the on/off portion of the L
Restore NVM Corfig OPERATION command from serial bus. Power : Respo
MFR Vout Min: 0.500 @ is converted when the CONTROL pin is active.

Vout Max 1.500 (5| | © OPERATION Only

The device ignores the CONTROL pin, Poner is
converted when the on/off portion of the
OPERATION command is on.

Current Limits

) Both CONTROL Pin & OPERATION
R The CONTROL pin must be active and the
L tETE o[ onfoff portion of the OPERATION command w0f <
Lout OC Fault Limit: w0[E A [ e e B e 125 <
Tout OC Fault Response: Respo... (— Control Pin Polarity Respo.
() Active low (Pull pinlow to start the uni)

Turn On/Off () Active high (Pl igh to start the uni)
Vin On: 4.50

— Control Pin Turn Off Configuration — . =
o @  Use the turn off delay configured by L
T EEEE (%) TOFF DELAY an fl e confgued by ool ms

Turn On Max Fault Limit:

() Turm off the autput and stop transfering
energy to the output as fast as possble

Turn On Max Fault Respanse: Respo..

On/off Config: 0Ox16

Mode: CONTROL Pin Only; Control:
Active High, Use
TOFF_DELAY/TOFF_FALL

Tips & Hints PMBus Log (]
ON_OFF_CONFIG [0x02]
Configures the combination of COMTROL pin input and serial bus commands needed to turn the unit on

Configure

and off. This indudes how the unit responds when power is applied.
-+ Monitor
. Status PMBuS Log | F)

Fusion Digital Power Designer v2.0.37 [2015-03-27] | TPS544C25 @ Address 36d | USB Adapter v1.0.11 [PEC; 400 kHz] & Texas InstruMENTs | fusion digital power

Figure 9-6. Configure: Limits and On/Off- On/Off Configuration Pop-up
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After a change is selected, orange U icon is displayed to offer Undo Change option. Change is not retained until
either Write to Hardware or Store Config to NVM is selected. When Write to Hardware is selected, change is
committed to volatile memory and defaults back to previous setting on input power cycle. When Store Config to
NVM is selected, change is committed to nonvolatile memory and becomes the new default (Figure 9-7).

File Device Tools Debug Help

TPS544C25 @ Address 36d - Rail #1

Configure Limits & On/Off  [Debug Mode | Test Mode | Advanced || Device Info |['SVBALERT= Mask |[‘All Config |
| writetoHardviare | ||| [Voltage Limits
Auto e el or Viout Mode: ~—On/OffControl —
i erRErE 0949 2] (O Always Converting
Unit powers up any time power is present,
[ piscard cranges | . 1.201(Z]| | regardiess of state of the CONTROL pin or
= OPERATION command.
Vout OV Fault Limit: L) | ~
our DY Fauttm! () CONTROL Pin Only
J— Vout OV Fault Response: Respo... |T| The device ignores the on/off portion of the L
| Restorenvm config J OPERATION command from serial bus. Power :
— MFR Vout Min: 0.500 (] is converted when the CONTROL pin s active.
Vout Max 1.500 (=) DPERATION Only

The device ignores the CONTROL pin. Power is
converted when the onjoff portion of the
OPERATION command is on.

Current Limits () Both CONTROL Pin & OPERATION i

. The CONTROL pin must be active and the
Tout OC Warn Limit: ad o on/off portion of the OPERATION command ey
Tout OC Fauit Limit: ER S o || s et e ety 1250 ¢
Tout OC Fault Response: Respo... (— Control Pin Polarity ——————————————— Reso
Turn On/Off
¥in On: 450+ - | a00[v)v

~ Control Pin Turn Off Configuration E

Turn On Rise: 5[v] 0 [v]/ms
Turn On Delay: o [ oms
Turn On Max Fault Limit: 100
Turn On Max F : Respo.. L
On/off Config: D oaaly]

Mode: OPERATION Cnly

Tips & Hints PMBUS Log (B3]
MFR_VOUT_MIN [0xA4]
Minimum rated value, in volts, to which the output voltage may be set.

.» Configure

‘> Monitor

. Status PMBus Log |

5@

A Texas Insrusens | fusion digital power

Figure 9-7. Configure: Limits and On/Off- On/Off Config Pop-Up with Change

Fusion Digital Power Designer v2.0.37 [2015-03-27] | TPS544(25 @ Address 36d | USB Adapter v1.0.11 [PEC; 400 kHz]
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Use "Advanced" tag to configure (Figure 9-8) :

- E5h OPTIONS (MFR_SPECIFIC_21)
« FOh MISC_CONFIG_OPTIONS options (MFR_SPECIFIC_32)

File Device Tools Debug Help

TPS544C25 @ Address 36

Rail #1

Configure Limits &0n/OFf _|[ Debug Mode |( TestMode | Advanced | Device Info || SMBALERT= Mask |[ All Config

MFR_21 (OPTIONS)

MFR_32 (API_OPTIONS)

Auto write on ral or PMB_VTH
device change Allow the automatic bus detection to
[] ss_DET_DIS

Disable TSNS/SS detection
EN_ADC_CNTL

Enable ADC operation
EN_AUTO_ARA

Enables auto Alert Response Address response

Store Config t NM
Restore NVM Config

Force PMB rail logic levels. This bit is only used
by the analog circuit when PMB_VTH = 0

[Jvsm
Configures the measurement system for fast,
vout-only measurement mode
leasure Vout, Temperature, and Tout
ieasure only Vout

[Jowo
Allows bypassing the normal valid data checks on
register writes
jormal pmbus data write restrictions
=Data write resirictions are overridden for
the following registers

AVGPROG: (g

HSOC_USER_TRIM: 0

This trim is provided so that the customers can adjust the HSOC threshold in order to account
for their application specific Vin sensing parasitics and component current handling spec
requirements

OV_RESP_SEL

Select between twa options for LS FET behavior after an OV FALLT condition, Regardiess of
the setting of this bit, the LS FET will atch on when an OV fault is detected (f the
OV_FAULT_RESPONSE is not programmed to “ignore™). IF this bitis set high, the LS FET wil
turn off as soon as the sensed output (at DIFFO pin) drops below the UV fault threshold. If
the bitis set to zero, the LS_FET wil stay on unti sither:

] FORCE_SYNC

Force sync enable. When this bit s high, the SYNC/RESET_B pin operates as a SYNC pin
regardless of the outcome of the VSET detection, If the bitis low, the pin operates as
RESET_B if VSET detection is valid, and SYNC otherwise

Enable APL Current, Change the current and the slape of hte PWM ramp

[JsEL_RST_clk.
1LIM clock signal selection. This bit selects which signal is used for docking the 3-count counters
for HSOC and LSOC. 1If the bit is set high, the rising edge PWM dock is used for docking. I
the bit s set low, the rising edge of LDRV is used for docking. In sither case, the same signal
s used for docking the counters and for resetting the latches (with some delay introduced in
order to prevent race conditions).

VOS_TC_SEL: PTC

Select amplifier and trim current TC for CSA and CSA offset trim
[]Pwm_mm_on
PWM minimum an tme control. When this bit is set low, the PwM wil terminate immediately if

the PWM comparator trips during the PYWM set pulse. If the bit is set high, the PYUM, once set
high on a given dock cycle, will remain high until the end of the set puise

[Jen_avs o
Dynamic AVS adjustment. This bit being set high is a necessary condition for enabling the
COMP level shifter that liminates overshoot/undershoot of Vout when the reference is
ramped. In order for the level shifter to be enabled, EN_AVS_USR also must be set high. The
values of these bits are latched in analog upon the rising =dge of EN_DRV, thus preventing the
user from enabling or disabling the level shifter whie the output is switching

Tips & Hints

PMBuUS Log

MFR_32 (API_OPTIONS) [0xFO]

-tz Configure optio

~ Monitor

4 Status

This user-accesaible register wil be used for setting the APT comparator thresholds and other related
ns

PMBUS LogJ

B @

Fusion Digital Power Designer v2.0.37 [2015-03-27] | TPS544C25 @ Address 36d | USB Adapter v1.0.11 [PEC; 400 kHz]

Figure 9-8. Configure: Advanced
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The device information, User Scratch Pad, Write Protection options, the configuration of Vout Scale loop, Vout
Transition Rate and lout Offset can be found on "Device Info" tag (Figure 9-9). The loyt offset can be typed in or
scrolled to a new value. The range for loyT cal offset is -4 A to 3.9375 A and the resolution step is 62.5 mA. If a
value is typed in that is between the available discrete steps, the typed-in value does not change but the nearest
discrete step is retained. The actual step is displayed on relaunch of the Fusion GUI.

File Device Tools Debug Help

TPS544C25 @ Address 36d - Rail #1

Configure [ imits & Onfoff | Debug Mode |[Test Mode | Advanced | Device Info [ SMBALERT Mask || all Config |
| Device Constants Write Protect
Auto write on rail or IC Device ID: 0x2700 (TPS544C25) ., Disable all writes except to the
device change ) WRITE_PROTECT command
IC Device REV: 0x0000 Revision: 0x00

Disable all rites except to the

PMBUs Revision:  1.0,1.2-PartI: 1.0, PartIl: 1.2 () WRITE_PROTECT, OPERATION and PAGE

d
[Ep—— ] Capabilty: Maximum Supported Bus Speed: 400 kHz commends
(ST | _ Disable all writes excent to the
b Packet Error Checking (PEC) Supported: Ves  WRITE. PROTECT, OPERATION, PAGE,
¢ i ' |, PAGE,
L Restore NVM Corfig ] SMBALERT# Supported: Yes ) GN_OFF_CONFIG and VOUT_COMMAND

Whether the device has an commands

SMBALERT# pin and supports the Enable writes to all commands

SMBus Alert Respanse pratocal. ®
ledimi Calibration
Vout Scale Loop: .00
Vout Transition Rate: 1.000 [] mvjus
Tout Cal Offset: 0.0000 5 &

MFR_SPECIFIC_00

14 13 12 09 8 76 5 4 3 2 10
User Seratch Pad: 030052 minlninloioioiolol ol : Hoja] : o)

Tips & Hints PMBus Log (]
MFR_21 (OPTIONS) [0XE5]

: Used for setting user selectable options for the Top Avatar controller.

..» Configure

£ Monitor

i, Status PMBuS Log | o)

Fusion Digital Power Designer v2.0.37 [2015-03-27] | TPS544C25 @ Address 36d | USB Adapter v1.0.11 [PEC; 400 kHz] & Texas InsTruments | fusion digital power

Figure 9-9. Configure: Device Info
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The sources of SMBALERT which can be masked can be found and configured on the "SMBALERT # Mast"
screen (Figure 9-10)

File Device Tools Debug Help TPS544C25 @ Address 36d - Rail #1
Configure [Limits &-On/off_|[ Debug Mode [ Test Mode |[ Advanced || Device Info | SMBALERT= Mask [all Config
VOUT Mask MFR_SPECIFIC Mask INPUT Mask
Auta wite on rail o 7 OVt
device change 6 Vin OV Warning
5
P
[:]Stm e 3 Unit off: Insufficent Vin
2 1IN OC Fauit
Restore NVM Corfig 1 1IN OC Warring
o PIN OP Warning
WORD Mask TOUT Mask CML Mask
7 [0 E[E] ou oc Fait 7 | tnvalid Commend
s |0 [ 10UT OC Fault with LV Shutdown [
5 [Olo 5 |[] 10UT OC Warning 5
4 (MR 4 10UT UC Fault 4
3 |[v|reess ] Current share Fault ] Processor Fault 3
2 ([OJo 2 Power Limiting Mode 2 Reserved 1
1 |O|o 1 POUT OP Fault 1
o |[Oo 0 POLT OP Warring 0 Other Memory,Logic Fault
TEMPERATURE Mask
7 |O ey
& |[] OT Waming
5 UT Fault
4 UT Warning
3 Reserved
2 Reserved
1 Reserved
0 Reserved
B ot Bit that Contributes to SMBALERT# ing Bi kee Bit Not Supported
Tips & Hints PMBus Log
SMBALERT_MASK_INPUT [0x1B]
- The SMBALERT_MASK command is used to prevent a waming or faut condition from asserting the
-tz Configure SMBALERT 2 signal. The bits in the mask byte align with the bits in the corresponding status register. For
example if the STATUS_TEMPERATURE command code were sent with the mask byte 01000000b, then
4 Monitor 2n Overtemperature Warning condition would b blocked from asserting SMBALERT=, This s the meta
: command to readjwrite the SMBALERT= mask for STATUS_INPUT
 Status PMBuS Log | =)
Fusion Digital Power Designer v2.0.37 [2015-03-27] | TPS544C25 @ Address 36d | USB Adapter v1.0.11 [PEC; 400 kHz] + Texas Insrruments | fusion digital power

Figure 9-10. Configure: SMBALERT # Mask
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Use "All Config" tag to configure all of the configurable parameters (Figure
details like hexadecimal (hex) encoding.

¥ Fusion Digital Power Designer - TPS544C25 @ Address 36d - Texas Instruments

9-11). The screen also shows other

File Device Tools Debug Help

TPS544C25 @ Address 36

Configure [ imits & Onfoff | Debug Mode |[Test Mode | Advanced | Device Info || SMBALERT= Mask | All Config ‘|
Command | code | value/Edit | Hex/Edit Command | Code | value/Edit | Hex/Edit =]
Auto write on ral or ¥ calibration ¥ On/Off Configuration
jevice change
ON_OFF_CONFIG 0x02 0x16 0x16
OPERATION 0x01 0x00 0x00
Store Config to NvM ¥ _configuration TOFF_DELAY 0x64 0x0000
IC_DEVICE_ID 0xAD
Restore NVM Corfig - = [UEEREALE 0x65 0x0000
IC_DEVICE_REY OxAE TON_DELAY 060 0x0000
MFR_21 (DPTIONS) OxES 0x00C7 TON_MAX_FAULT_LIMIT 062 100 0x0064 i
Sort Parameters By:
MFR_32 (API_OPTIONS) oxFO 0x0001 TON_MAX_FAULT_RESPONSE 063 Click.. 0xBF
(%) Command Name
SMBALERT_MASK_CML 018 000
(O command Cade TON_RISE DxsL s | | 0x0005
Graup by Category
SMBALERT_MASK_IOUT 0x1B 0x00 READ_IOUT 0x8C 0.00A | 0xED0O
SMBALERT_MASK_MFR_SPECIFIC 018 000 READ_TEMPERATURE_2 0x6E 25°C  ox0019
SMBALERT_MASK_TEMPERATURE 1B 0x00 READ_VOUT 088 0010V | 0x0005
SMBALERT_MASK_YOUT 0x1B 0x00 STATUS_BYTE 078 0342
SMBALERT_MASK_WORD 18 0x08 STATUS_CML 0x7E 0x82
VOUT_COMMAND 21 0X01E6 STATUS_INPUT 0<7C 0x00
YOUT_MAX 024 0x0300 STATUS_IOUT 078 0x00
¥OUT_MODE xz0 STATUS_MFR_SPECIFIC 0x60 010
VOUT_TRANSITION_RATE 027 0xD03C STATUS_TEMPERATURE 027D 0x00
WRITE_PROTECT 0x10 0x00 STATUS_YOUT 078 0x00
STATUS_WORD 079 %0842
I0UT_OC_FAULT_LIMIT 0x46 ¥ User Parameters
I0UT_OC_FAULT_RESPONSE 47 MFR_00 (FOR USER) 0xD0 0x0052
Tips & Hints PMBus Log
ON_OFF_CONFIG [0x02]
- Configures the combination of CONTROL pin input and serial bus commands needed to tumn the unit an
-tz Configure and off. This includes how the unit responds when power is applied.
£ Monitor
% Status PMBuS Log | =)

Fusion Digital Power Designer v2.0.37 [2015-03-27] | TPS544C25 @ Address 36d | USB Adapter v1.0.11 [PEC; 400 kHz]

Figure 9-11. Configure: All

+ Texas Insrruments | fusion digital power
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On/Off configuration can also be configured from the "All Config" screens, and the same process applies (Figure
9-12).

TPS544C25 @ Address 36d - Rail #1

Configure [Limits & Onfoff | Debug Mode |[Test Mode |[‘Advanced | Device Info || SMBALERT # Mask | Al Config |
Write to Hardware Command | Code | value/Edit | Hex/Edit
Auto write on rail or
device change
[:] I0UT_CAL_OFFSET 0.0000[F] A | oxe000 ON_OFF_CONFIG 9 o2 Ox1A 1A
Discard Changes
YOUT_SCALE_LODP X 0xF004 OPERATION 0x01 x|~ — @/ Off Control
() Always Converting
TOFF_DELAY 054 Unit powers up any time power is present,
T ORI = regardless of state of the CONTROL pin or
RestoreNVM Corfig = = TOFF_FALL 065 OPERATION command.
IC_DEVICE_REY OxhE TON_DELAY 0x60 (O CONTROL Fin Crly
The device ignores the on/off portion of the
MFR_21 (OPTIONS) OxES 0x00C7 TON_MAX_FAULT_LIMIT 0x62 OPERATION command from serial bus. Power 3
Sort Parameters By: is converted when the CONTROL pinis active.
MFR_32 (API_OPTIONS) 0xF0 0x0001 TON_MAX_FAULT_RESPONGE 0x63 Click. :
(%) Command Name () OPERATION Orly
P SMBALERT_MASK_CML 0x1B 0x00 TON_RISE 0x61 5 The device ignores the CONTROL pin. Power is
() Command Cade converted when the onfoff portion of the
SMBALERT_MASK_INPUT 0x1B 0x00 GPERATION command is on.
Group by Category
SMBALERT_MASK_IOUT 0x18 0x00 READ_IOUT 0xBC 0.00 | © Both CONTROL Pin & GPERATICN
The CONTROL pin must be active and the
SMBALERT_MASK_MFR_SPECIFIC 0x18 0x00 READ_TEMPERATURE_2 0<6E 25 anjoff portion af the OPERATION command
on for the device to convert power.
SMBALERT_MASK_TEMPERATURE 0x1B 0x00 READ_VOUT 088
~ Control Pin Polarity L
SMBALERT_MASK_YOUT 0x1B 0x00 STATUS_BYTE 078
SMBALERT_MASK_WORD 0x18 008 STATUS_CML 0x7E
¥OUT_COMMAND 02t oswEv | oxo1E6 STATUS_INPUT 0x7¢
~ Control Pin Turn Off Configuration ———
YOUT_MAX 0x24 1500y | ox0300 STATUS_IOUT 078
¥OUT_MODE 0x20 STATUS_MFR_SPECIFIC 0x80
YOUT_TRANSITION_RATE 0xz7 1000 [+ 5 axp03C STATUS_TEMPERATURE 0x7D
WRITE_PROTECT 0x10 000 0x00 STATUS_YOUT 078
STATUS_WORD 079

I0UT_OC_FAULT_LIMIT x4 %0 a | 0xFe4s
I0UT_OC_FAULT_RESPONSE 047 Clic 0xBF MFR_0D {FOR USER) 0xD0
Tips & Hints PMBus Log
ON_OFF_CONFIG [0x02]
Configures the combination of CONTROL pin input and serial bus commands needed to turn the unit on
and off, This indudes how the unit responds when power is applied.
. Status PMBuS Log | F)
Fusion Digital Power Designer v2.0.37 [2015-03-27] | TPS544C25 @ Address 36d | USB Adapter v1.0.11 [PEC; 400 kHz] & Texas InstruMENTs | fusion digital power

Figure 9-12. Configure: All Config- On/Off Config Pop-up
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After making changes to one or more configurable parameters, the changes can be committed to nonvolatile
memory by selecting Store Config to NVM. This action prompts a confirm selection pop-up, and if confirmed, the
changes are committed to nonvolatile memory (Figure 9-13).

i

File Device Tools

Debug Help

TPS544C25 @ Address 36d - Rail #1

Configure

[ Limits &0n/Off | Debug Mode || Test Mode || Advanced || Device Info | SMBALERT# Mask | All Config |

Auto write on rail or
device change

[ store config o m 1

Restore NVM Corfig

Sort Parameters By:
() Command Name
() Command Code

Group by Categary

Command

¥ cConfiguration
1C_DEVICE_ID

1C_DEVICE_REV
MFR_21 (OPTIONS)

MFR_32 (API_OPTIDNS)
SMBALERT_MASK_CML
SMBALERT_MASK_INPUT
SMBALERT_MASK_TOUT
SMBALERT_MASK_MFR_SPECIFIC
SMBALERT_MASK_TEMPERATURE
SMBALERT_MASK_¥OUT
SMBALERT_MASK_WORD
¥OUT_COMMAND

YOUT_MAX

¥OUT_MODE

YOUT_TRANSITION_RATE

WRITE_PROTECT

10UT_OC_FAULT_LIMIT

I0UT_OC_FAULT_RESPONSE

0xAD

OxAE

0xES

0xF0)

0x1E

0x1E

0x1E

0x1E

0x1E

0x1E

Ox1B

0x21

0x24

0x20

0x27

046

047

| Code | value/Edit

¥ calibration

0x2700 0a...
0x000

PMB_
OV_R

00000

Clicl

| Hest/Edit Command | Code | value/Edit | Hest/Edit

¥ _Onj/Off Configuration

ON_OFF_CONFIG 0x02 0x16
OPERATION 0x0L 000
TOFF_DELAY x4 00000
TOFF_FALL 0x65 00000
0. TON_DELAY x60 00000
0x00C7 TON_MAX_FAULT_LIMIT 0x62 0x0064
0x0001 TON_MAX_FAULT_RESPONSE 0x63 0xBF
0x00 TON_RISE 06l 0x0005

0x0019

This operation will store all configuration values to flash
/ ! . memory on the TPS544C25 @ Address 36d. Do you wish to
proceed?

0x0005

- ooooo: 0x00

STATUS_YOUT 0x74

STATUS_WORD 079

MFR_00 (FOR USER} 0x00 0x0052

I=]

Tips & Hints

PMBus Log

Configure

IC_DEVICE_ID [0xAD]
1C Device ID.

PMBus Log |

B @

Fusion Digital Power Designer v2.0.37 [2015-03-27] | TPS544C25 @ Address 36d | USB Adapter v1.0.11 [PEC; 400 kHz]

Figure 9-13. Configure: Store Config to NVM

B Texas InsTrumens | fusion digital power
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In the lower left corner, the different view screens can be changed. The view screens can be changed between
Configure, Monitor and Status as needed (Figure 9-14).

usion Digital Power Designer - TPS544C25 @ Address 36d - Texas Instruments

Device Tools Debug Help TPS544C25 @ Address 36d - Rail #1

Configure Limits & OnfOff | Debug Mode |[Test Mode |[‘Advanced | Device Info || SMBALERT # Mask |[*All Config
Voltage Limits
Vout Mode:
B A :
Vout Command: 0.s4 Ev
Vout OV Warn Limit: L2015V Vout UV Warn Limit: 0.631 v

Store Canfig to WM CEmER s L2t Vout UV Fault Limit: 0.594 %] v
Vout OV Fault Response: Res |_| .
po... [ Vout UV Fault Response:
Restore NVM Config = Respo

MFR Vout Min: 0.500 5 v
Vout Max 1500 (F|v
Current Limits | [Temperature Limits
Tout OC Varn Limit: 340 A Temp Warn Limit: 100
Tout OC Fault Limit: 360 A Temp Fault Limit: 1253
Tout OC Fault Response: Respo... OT Fauit Response: Respo.
Turn On/Off
Vin On: 4,50 [v]|v Vin Off: 400 [v]|v
Turn On Rise: 5[] ms Tum Off Fall: 0[] ms
Turn On Delay: Turn OFf Delay: a[v] ms
Turn On Max Fault Limit:
Turn On Max Fault Response:
On/off Config:
Mode: CONTROL Pin Only; Control:
Active High, Use
TOFF_DELAY/TOFF_FALL
Tips & Hints PMBus Log (]
————————— 1| | ON_OFF_CONFIG [0x02]
3 Configures the combination of CONTROL pin input and serial bus commands needed to turn the unit on
~; Configure and aff This incudes haw the unit respands when power is applied.
-2 Monitor
. Status PMBuS Log | F)

Fusion Digital Power Designer v2.0.37 [2015-03-27] | TPS544C25 @ Address 36d | USB Adapter v1.0.11 [PEC; 400 kHz] & Texas InstruMENTs | fusion digital power

Figure 9-14. Change View Screen to Monitor Screen
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When the Monitor screen is selected (Figure 9-15), the screen changes to display real-time data of the
parameters that are measured by the controller. This screen provides access to:

» Graphs of Voyr, louyt, and Temperature. As shown, Pout display is turned off.

» Start/Stop polling which turns on or off the real-time display of data.

» Clear Faults to clear any prior fault flags

* Quick access to on/off configuration

+ Control pin activation, and operation command.

* PMBus log which displays activity on the PMBus.

» Tips and hints which displays additional information when the cursor is hovered over configurable
parameters.

At first GUI launch, faults may occur due to communications during power up. These faults can be cleared once
the device is enabled.

File Device Tools Debug Help TPS544C25 @ Address 36d - Rail #1
Monitor PMBus Readings | |~ [ vout - Qutput Voltage [#)| (Tout - Output Current )|
et tere SR OVF: 1281 v ovw: 1201 EV vout: 094 [F]v OC Fault: %0Z]a oc warn: 3+0[E]a
FElvout  [Atout Tout: 31134
[ Pout(calc [] Temp Temp: BT VW 0631V uvF: 0594 v MAX: 1500 5] v
~, Fit All Plots on Screen MIN: 0.500 =] v
® Status Regk Lines
(0 Seale Plots to Screen e 30.00
viidth Vout: oK : el
2”” lout: OK 140
U Temp: oK 1204
100
Show Warn & Fault Input: OK
l;:\tE:ltlursL o C;L: o 0.80 0945V
ow Value Labels
on Pl Misc: oK . 10.00
. Ll oK 040
Pe Rate: 5=
i & || | SMBALERT# Not Asserted o
0.00. 0.00
R (Clearraurs | 59:20 59:40 00:00 00:20 59:20 59:40 00:00 00:20
[ scoppoing | | Clearfaufs |
[ oeviceDastboms | || [Onjof Config ] 0.
SE————— OT Fault: 1252 °C OT Warn: 100 £ °c
[ systemDashboard | Oxie g 5]
OPERATION
120.00
On/off: Oon
(=) Immediate Off 100.00
() soft Off 2000
oo =]
argining: [i) None 73.0°C
O Low 60.00
) High | .
Margin
=% Act On Fault
Action:
0.00
59:20 59:40 00:00 00:20
[ Control Line ] E
Tips & Hints PMBus Log (%]
TOUT_CAL_OFFSET [0x39] 13:47:19.474: TPS544C25 @ 36d: CLEAR_FAULTS [0x03]: executed SendByte
Most often used in conjunction with the IOUT_CAL_GAIN command to minimize the error of the current 13:47:31.479: TPS544C25 @ 360: MFR_21 (OPTIONS) [0xES]: wrote PMB_VTH: 1, S5_DET_DIS:1, EN_ADC_CNTL:1, DTC_OFF:0, DTC_ON:0, EN_AUTO_ARA:1,
4 Configure sensing circuit. - PMB_HI_LO:1 [0x01C7] ta RAM
13:48:42,320: TPS544C25 @ 36d: MFR_21 (OPTIONS) [0XES]: wrote PMB_VTH: 1, SS_DET_DIS:1, EN_ADC_CNTL:1, DTC_OFF:0, DTC_ON:0, EN_AUTO_ARA:1, E
 Monitor PMB_HI_LO: 1 [0x0187] to RAM
e 13:499:28,215: TPS544C25 @ 36d: CLEAR_FALILTS [0x03]: executed SendByte
i, Status PMBus Log J =
Fusion Digital Power Designer v2.0.42 [2015-05-01] | TPS544C25 @ Address 36d | USB Adapter v1.0.11 [PEC; 400 kHz] & Texas InsTrRuMenTs | fusion digital power
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Selecting System Dashboard from mid-left screen adds a new window which displays system-level information
(Figure 9-16).

)
| File Device Tools Debug Help TPS544C25 @ Address 36d - Rail #1
Monitor e e =)
* System Dashbeard - Fusion Digital Power Designer
Show/Hide Plots: 20 A
:
Vout out Tout: Layout Devices
[ Pout(calc [] Temp Temp: | System-Level Actions and Settings
® Fit All Plots on Screen || ——f| On/Off Config OPERATION Control Line (USB)  Fault Managemen!  Other
Status A
(o] ﬁ;”'m to Screen 'CONTROL Pin Orly [v]| [ write Setting | || [Margining Turn On Immed Off @) High O Low Clear Faults Storeto Flash
i Vout:
e soft off
= lout: Q]
2 Temp:

Show Warn & Fault Input:

Limit Editors 5 =
CML: || Rails
(] Show Value Labels
M onPlots Misc: || Deviee Rail Vout  Tout  Temp  Operation On/OFf Config
poling Rakes] 500 Mfr: TPS544C25 @ 36d 1 Rail #1 0,943V D.444 25%C  (Qon (D iImmedate OF (DSoftc| 0x16[v] CONTROL Pin Only
) = | | smBAL| oaan
:20 55:40 56:00
Stop Poling

Device Dashboard Onj/off
[er—— o
[ systemDashbcard |

p—
OPERAT
On/ofF:
Status
STATUS_WORD oK
Margini STATUS_VOUT OK
STATUS_IOUT 0K
STATUS_TEMPERATURE | OK
Margin || STATUS_INPUT OK
Fault
Action: | STATUS_CML OK
STATUS_MFR_SPECIFIC | OK

Control

Tips & H (B3]
vour_u|| status Registers | Log |
Sets the
Configure fault 14:99:37. 177: USB-SAA ¥1: CONTROL3 now Low
[ 14:43:37.181: USB-SAA #1: CONTROL4 now Low
. Monitor 14:43:43,547: TPS544C25 @ 36d: CLEAR_FALLTS [0x03]: executed SendByte
., Status PMBus Log | E)
Fusion Digital Power Designer v2.0.37 [2015-03-27] | TPS544(25 @ Address 36d | USB Adapter v1.0.11 [PEC; 400 kHz] A Texas Insrusens | fusion digital power

Figure 9-16. System Dashboard
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Selecting Status from lower left corner shows the status of the controller (Figure 9-17).

Fusion Digital Power Designer - TPS544C25 @ Address 36d - Texas Instrumen

File Device Tools Debug Help

TPS544C25 @ Address 36¢

Rail #1

Status [ status Registers |
stop Poling LS
7 lovF
Launch Dashboard = Tovw
5 uvw
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Fusion Digital Power Designer v2.0.37 [2015-03-27] | TPS544C25 @ Address 36d | USB Adapter v1.0.11 [PEC; 400 kHz]

Figure 9-17. Status Screen
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Selecting the pull-down menu File- Import Project from the upper left menu bar can be used to configure
all parameters in the device at once with a desired configuration, or even revert back to a known-good
configuration. This action results in a browse-type sequence where the desired configuration file can be located

and loaded (Figure 9-18).

File | Device Tools Debug Help

TPS544C25 @ Address 36d - Rail #1

Import Project ... | | ~ |[Vout - output voltage ] [Tout - Output Current =)
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Add/Remove Offline Devices ... i
Open System File ... D e .
- 1.00
Import System File... 080 e
Save System File As ...
Preferences ..
- 0.
USB Adapter Settings . Asserted = e
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(&) 1mmediate Off 100.00
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Action: 25.0°C
04:20 04:40 05:00 05:20
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VOUT_MODE [0x20] 15:03:06,64: USE-SAA #1: CONTROL1 now High
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| " 15:03:14,548: USE-SAA #1: CONTROL1 now Low
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Fusion Digital Power Designer v2.0.37 [2015-03-27] | TPS544(25 @ Address 36d | USB Adapter v1.0.11 [PEC; 400 kHz]

Figure 9-18. Import Project / Import Configuration File
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Selecting Store User Configuration to Flash Memory from the device pull-down menu has the same functionality

as the Store Config to NVM button from the configure screen. It results in committing the current configuration to
nonvolatile memory (Figure 9-19).

File | Device | Tools Debug Help

TPS544C25 @ Address 36d - Rail #1
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i f 15:03:14, 549: USB-SAA #1: CONTROL 1now Low
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) Status PMBus Log | F)

Fusion Digital Power Designer v2.0.37 [2015-03-27] | TPS544C25 @ Address 36d | USB Adapter v1.0.11 [PEC; 400 kHz] & Texas Instrumess | fusion digital power

Figure 9-19. Store Configuration To Memory
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Select Data Logging (Figure 9-20), from the Tools drop-down menu. This enables logging of common operating
values such as Voyr, loyt, and temperature. The user is prompted to select a location for the file to be stored as
well as the type of file. Select the storage location for the file and the type of file. Logging begins when the Start
Data Logging button is selected, and stops when it is reselected.

File Device Tools | Debug Help

TPS544C25 @ Address 36d - Rail #1

Monitor Device/Project Configuration Compare Vout - Output Voltage ) [Tout - Output Current =)
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(msec) EEPROM File Tool ... 044A
0.00 0.00
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Action: 250°C
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—————————| | MFR_voUT_Mm [0xA4] 15:03:06.649: USB-SAA #1: CONTROL1 now High
3 Minimum rated value, in volts, to which the output voltage may be set. 15:03:06,734; USB-SAA #1: CONTROL2 now Low
4 Configure 15:03:06.738: USB-SAA #1: CONTROL3 now Low
[ 15:03:06.741: USB-SAA #1: CONTROL4 now Low
y < 15:03:14,543: USB-SAA #1: CONTROL1 now Low
- Monitor 15:03:28.001: USB-SAA #1: CONTROL1 now High
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Fusion Digital Power Designer v2.0.37 [2015-03-27] | TPS544(25 @ Address 36d | USB Adapter v1.0.11 [PEC; 400 kHz]

Figure 9-20. Data Logging
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Common contents of the data log as shown in (Figure 9-21).

File Home

,

FEE)

Insert Page Layout Formulas Ciata Review View Add-Ins Acrabat a g o = “
= = B e ERRE B g Insert ~ z -
7j . Calibri Sl EEE | A A = General - ij :ﬁ :g ; pelete - | @~ %?’ ‘ﬁ
ey mrucEs aeA M| -% %A e || . S8 T
Clipboard & Font ] Alignment ] MNumber ] Styles Cells Editing |
Al v ﬁ:| Timestamp ¥
A 8 c T o T & [ ¢ 1] G [ H ! ! K TR
1_Timestamp._AdaptEr Part_ID Address READ_VOUT READ_IOUT READ_TEMPERATURE_2 T
2 12:27.4 1 TPS544C25 36 0.943 0.5 25 ‘ é‘ |
2 12:27.9 1 TPS544C25 36 0.943 0.4375 25 =
4 12:28.4 1 TPS544C25 36 0.943 0.5 25
5 12:29.1 1 TPS544C25 36 0.943 0.4375 25
6 12:29.4 1 TPS544C25 36 0.943 0.4375 25
7 12:29.9 1 TPS544C25 36 0.943 0.4375 25 ‘
8 12:30.4 1 TPS544C25 36 0.943 0.4375 25
8 12:30.9 1 TPS544C25 36 0.943 0.4375 25
| 10 12:31.4 1 TPS544C25 36 0.943 0.4375 25 i
| 11 12:31.8 1 TPS544C25 36 0.943 0.4375 25 ‘
12 12:32.4 1 TPS544C25 36 0.943 0.5 25 }
13 12:32.9 1 TPS544C25 36 0.943 0.4375 25
14 12:33.3 1 TPS544C25 36 0.943 0.4375 25
15 12:34.0 1 TPS544C25 36 0.943 0.4375 25
16 12:34.4 1 TPS544C25 36 0.943 0.4375 25
17 12:34.9 1 TPS544C25 36 0.943 0.4375 25
18 12:35.2 1 TPS544C25 36 0.943 0.4375 25
19 12:35.7 1 TPS544C25 36 0.943 0.5 25
20 12:36.2 1 TPS544C25 36 0.943 0.5 25 >
| 1« <« » ¥ Data-10g-2015.05.01-15.12.27-TP /%3 - el " [ >0 |
Ready | ||_@| I 100% (=) 1) (+) i
ammm

Figure 9-21. Data Log File
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Selecting PMBus Logging (Figure 9-22) from the Tools drop-down menu enables the logging of all PMBus
activity in the same way as the datalogging. This includes communications traffic for each polling loop between
the GUI and the device. It also includes common operating values such as Vour, lout, and temperature. The
user is prompted to select a location for the file to be stored. See next screen (Figure 9-23).

Figure 9-22. PMBus Logging
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PMBus Logging ..
) Fit Al Flots on 51 a9in9, MIN: 0.500 (5] v
() Scale Plots to 5ar SMBus & SAA Tool - oo
Width . i
200 Numeric Encode/Decode Tester 1.40
400 Device Read/Write Stress Tester 1.20+
Show Warn &Fel &
[ font Exitore Group Command Protocol Tester ... . ferem
Show Value Labe Configuration Import Tester ... 0.60
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Fusion Digital Power Designer v2.0.37 [2015-03-27] | TPS544C25 @ Address 36d | USB Adapter v1.0.11 [PEC; 400 kHz]
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Select the storage location for the file and the type of file. As shown (Figure 9-23), the file is a CSV file to be
stored in the directory path shown. Logging begins when the Start Logging button is selected, and stops when it
is reselected (as Stop Logging). This file can rapidly grow in size, so caution is advised when using this function.

i
‘File Device Tools Debug Help

TPS544C25 @ Address 36d - Rail #1

Monitor PMBus Readings ~ |[ Vout - Output Voltage @ Tout - Output Current )
o s L By OVF: 1281V ovw: 1201V vout: 0. v oc Fault: 360 A OC Warn: 3100 a
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0.00
—ee e ( 10:20 . 10:20 10:40 11:00 11:20 11:40
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( T 13 3
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[ system Dashboard ] 0x16 { ]
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S el (O Comma Separated Value (CSV)
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Margining: (=) None L el Pt e e
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_ Mot logging
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Action:
[ startLogang | [ J
10:20 —_—
[‘Control Line B
Tips & Hints PMBus Log [#]
| | OT_WARN_LIMIT [0x51] 15:03:06.649: USB-SAA #1: CONTROL1 no
Set the temperature of the unit at which it should indicate an overtemperature warning alarm. 15: : W
. Configure
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Fusion Digital Power Designer v2.0.37 [2015-03-27] | TPS544C25 @ Address 36d | USB Adapter v1.0.11 [PEC; 400 kHz]

Figure 9-23. PMBus Log Details
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10 EVM Assembly Drawing and PCB Layout
Figure 10-1 through Figure 10-6 show the design of the PWR-681EVM printed-circuit board (PCB).

J
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I I CNTL  For evaluation only; not FCC approved for resale.
ALL ARTWORK VIEWED FROM TOP SIDE BOARD #: PWR681 REVU: A | SUN REU: Not In UersionControl
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PLOT NAME = Top Overlay GENERATED : 3,30,2015 11:10: 41 AM | TEXAS INSTRUMENTS

Figure 10-1. PWR-681EVM Top Layer Assembly Drawing (top view)
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Figure 10-2. PWR-681EVM Top Layer (top view)
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ALL ARTWORK VIEWED FROM TOP SIDE BOARD #: PWRé&81 | REU: A | SUN REU: Not In UersionControl
LAYER NAME =
PLOT NAME = Inner Layer 1 GENERATED : 3,30,2015 11:10: 42 AM | TEXAS INSTRUMENTS

Figure 10-3. PWR-681EVM Layer 1 (top view)
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LAYER NAME =
PLOT NAME = Inner Layer 2 GENERATED : 3,30,2015 11:10: 43 AM | TEXAS INSTRUMENTS

Figure 10-4. PWR-681EVM Layer 2 (top view)
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Figure 10-5. PWR-681EVM Bottom Layer (top view)
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Figure 10-6. PWR-681EVM Bottom Layer Assembly Drawing (top view)
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11 List of Materials

The EVM components list according to the schematic shown in Table 11-1.

Note

TPS544C25 version used for this example. The TPS544B25 EVM has the same List of Material as the
TPS544C25 EVM with the exception of U1.

Table 11-1. PWR681 List of Materials

QTY DES DESCRIPTION MANUFACTURER PART NUMBER
1 PCB Printed Circuit Board Any PWR681
1 C1 Capacitor, ceramic, 33 pF, 100 V, +5%, COG/NPO, 0603 AVX 06031A330JAT2A
2 C2,C10 Capacitor, ceramic, 1000 pF, 100 V, +5%, X7R, 0603 AVX 06031C102JAT2A
2 C3,C4 Capacitor, ceramic, 1200 pF, 50 V, +5%, COG/NPO0, 0603 |TDK C1608C0G1H122J
1 C5 Capacitor, ceramic, 330 pF, 50 V, +1%, COG/NPO0, 0603 TDK C1608C0G1H331F080A
A

1 Cc6 Capacitor, ceramic, 1 pF, 25V, £10%, X7R, 0603 MuRata GRM188R71E105KA12D
1 Cc7 Capacitor, ceramic, 4.7 uF, 10 V, £10%, X5R, 0603 Kemet C0603C475K8PACTU
1 C8 Capacitor, ceramic, 2.2 pF, 6.3 V, £10%, X6S, 0402 MuRata GRM155C80J225KE95D
1 C9 Capacitor, ceramic, 0.1 pF, 25V, +5%, X7R, 0603 Kemet C0603C104J3RACTU
7 C11, C12, C21, |Multi-layer ceramic capacitor, 100 pF, 6.3 V, X5R, 1210 Wurth 885012109004

C22, C23, C27,

C28
4 C13, C14, C15, |Multi-layer ceramic capacitor, 22 pF, 25 V, X5R, 1210 Wurth 885012109014

c16
2 C17,C18 Capacitor, ceramic, 6800 pF, 25V, £10%, X7R, 0402 MuRata GRM155R71E682KA01D
2 C19, C20 Capacitor, ceramic, 22 uF, 6.3 V, £20%, X5R, 0805 MuRata GRM21BR60J226ME39L
1 C24 Capacitor, TA, 100 yF, 25V, £10%, 0.1 Q, SMD AVX TPSV107K025R0100
1 D1 LED, pink, SMD Bivar SMS1105PKD
4 H1, H2, H3, H4 |Bumpon, cylindrical, 0.312 X 0.200, black 3M SJ61A1
2 H5, H6 Screw, 6-32 x 3/8" steel B&F Fastener Supply |PMSSS 632 0038 PH
1 J1 2-pin terminal block, 0.200” spacing Wurth 691216510002
1 J2 10-pin header, 2x5, 0.100” spacing, shrouded Wurth 61201021621
2 J3, J4 Swage threaded standoff, brass, swage mount, TH Keystone 1546
2 JP1, JP2 2-pin header, 0.100” spacing Wurth 61300211121
1 L1 Inductor, shielded drum core, ferrite, 470 nH, 35 A, Wurth Elektronik 744301047

0.00032 Q, SMD eiSos
1 LBL1 Thermal transfer printable labels, 0.650" W x 0.200" H - Brady THT-14-423-10
10,000 per roll
1 Q1 Transistor, NPN, 40 V, 0.2 A, SOT-23 Fairchild MMBT3904
Semiconductor

1 Q2 MOSFET, N-Channel, 60 V, 0.24 A, SOT-23 Vishay-Siliconix 2N7002E-T1-E3
1 R1 Resistor, 100 kQ, 1%, 0.1 W, 0603 STD STD
1 R2 Resistor, 10.5 kQ, 1%, 0.1 W, 0603 STD STD
4 R3, R5, R10, Resistor, 10.0 kQ, 1%, 0.1 W, 0603 STD STD

R18
3 R6, R13, R15  |Resistor, 49.9 Q, 1%, 0.1 W, 0603 STD STD
1 R7 Resistor, 40.2 kQ, 1%, 0.1 W, 0603 STD STD
1 R8 Resistor, 300 Q, 1%, 0.1 W, 0603 STD STD
2 R11, R12 Resistor, 51.1 kQ, 1%, 0.1 W, 0603 STD STD
1 R14 Resistor, 0 Q, 5%, 0.1 W, 0603 STD STD
1 R16 Resistor, 1.0 Q, 5%, 0.25 W, 1206 STD STD
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Table 11-1. PWR681 List of Materials (continued)
QTY DES DESCRIPTION MANUFACTURER PART NUMBER
1 R17 Resistor, 0 Q, 5%, 0.1 W, 0603 STD STD
1 R20 Resistor, 21.5, 1%, 0.1 W, 0603 STD STD
1 R21 Resistor, 38.3 kQ, 1%, 0.1 W, 0603 STD STD
1 S1 Switch, slide, SPDT 100 mA, SMT Copal Electronics CAS-120TA
2 SH-JP1, SH- Shunt, 100 mil, gold plated, black 3M 969102-0000-DA
JP2
6 TP1, TP7, TP8, |Test point, miniature, white, TH Keystone 5002
TP9, TP11,
TP12
5 TP2, TP3, TP4, |Test point, miniature, red, TH Keystone 5000
TP6, TP13
2 TP5, TP14 Test point, miniature, black, TH Keystone 5001
1 TP10 Test point, multipurpose, black, TH Keystone 5011
1 U1 18V, 30 A PMBUS Synchronous Buck Converters, Texas Instruments TPS544C25RVF
RVF0040A
1 u2 3-Terminal Adjustable Current Source, 8-pin Narrow SOIC, | Texas Instruments LM334SM/NOPB
Pb-Free
C25, C26 Capacitor, TA, 330 pF, 6.3 V, £20%, 0.025 Q, SMD Sanyo 6TPE330ML
FID1, FID2, Fiducial mark. There is nothing to buy or mount. N/A N/A
FID3, FID4,
FID5, FID6
0 R4 Resistor, 0 Q, 5%, 0.1 W, 0603 Panasonic ERJ-3GEYORO0OV
0 R9, R19 Resistor, 30.1 kQ, 1%, 0.1 W, 0603 Vishay-Dale CRCWO060330K1FKEA
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