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ABSTRACT

The TPS546C23EVM2-746 evaluation module (EVM) is a two-phase buck converter with two TPS546C23
devices. The TPS546C23 device is a stackable synchronous buck with PMBus interface that can operate from a
nominal 4.5-V to 18-V supply. The device allows programming and monitoring through the PMBus interface.

Two TPS546C23 devices are configured as a two-phase buck converter in factory default and output current is
evenly distributed in the two devices. Both the negative and positive output terminals are connected together.
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1 Description

The TPS546C23EVM2-746 is a two-phase buck converter with two stacked TPS546C23 devices. It uses a
nominal 12-V bus to produce a regulated output at up to 70 A of load current. The TPS546C23EVM2-746 is
designed to demonstrate the stacking operation of the TPS546C23 in a two-phase low output voltage application
while providing a number of test points to evaluate the performance of the devices. The TPS546C23EVM2-746
can be modified to two separated single phase buck converters by changing the components assembled. Refer
to the data sheet for more information on single-phase configuration.

1.1 Before You Begin

The following warnings and cautions are noted for the safety of anyone using or working close to the
TPS546C23EVM2-746. Observe all safety precautions.

Warning The TPS546C23EVM2-746 circuit module can become hot during operation due

to dissipation of heat. Avoid contact with the board. Follow all applicable safety
procedures applicable to your laboratory.

Caution Do not leave the EVM powered when unattended.

WARNING

The circuit module has signal traces, components, and component leads on the bottom of the board.
This can result in exposed voltages, hot surfaces, or sharp edges. Do not reach under the board
during operation.

CAUTION

The circuit module can be damaged by over temperature. To avoid damage, monitor the temperature
during evaluation and provide cooling, as needed, for the system environment.

CAUTION

Some power supplies can be damaged by application of external voltages. If using more than
one power supply, check the equipment requirements and use blocking diodes or other isolation
techniques, as needed, to prevent damage to the equipment.

CAUTION

The communication interface is not isolated on the EVM. Be sure no ground potential exists between
the computer and the EVM. Also be aware that the computer is referenced to the battery potential of
the EVM.

1.2 Typical Applications

* High-density power solutions
* Wireless infrastructure

e Switcher

* Router network
» Server

» Storage

* Smart power systems
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1.3 Features

* Regulated 1.2-V output up to 70-A DC steady-state output current

» The output voltage is marginable and trimmable with the PMBus interface.
— Programmable UVLO, soft start, and enable with the PMBus interface

— Programmable overcurrent warning and fault limits and programmable response to faults with the PMBus

interface

— Programmable overvoltage and undervoltage warning and fault limits and programmable response to
faults with the PMBus interface
— Programmable turn-on and turn-off delays
« Convenient test points for probing critical waveforms

2 Electrical Performance Specifications

Table 2-1 lists the electrical performance specifications under room temperature 25°C.
Table 2-1. TPS546C23EVM2-746 Electrical Performance Specifications

Parameter \ Test Conditions | MIN | TYP | mAX [ unit
Input Characteristics
Voltage range VN 5 12 18 \%
Maximum input current Vin=12V,1o=70 A 8.5 A
No load input current Vn=12V,Io=0A 120 mA
Output Characteristics
Output voltage, Vout 1.2 \%
Output load current, loytr (M 0 70 A
Line regulation: input voltage =5V to 18 V 1%
Output voltage regulation
Load regulation: output current =0 A to 70 A 1%
Output voltage ripple, Vout ViNn=12V, loyt=70 A 10 mVpp
Load current loyt4, default setting of U1 42 A
Output overcurrent protection threshold
Load current IgyTo, default setting of U2 42 A
Systems Characteristics
Switching frequency ViN=12V 500 kHz
Full load efficiency, Voyur @ ViN=12V, loyt =70 A 86%
Operating temperature T ambient 25 °C
PMBUS Interface and Pin-Strapping
U1 PMBUS address Programmed by R33 and Rgz5 27
Decimal
U2 PMBus address Programmed by R37 and Rag 36
U1 voltage reference Default setting of VOUT_COMMAND 600 iy
U2 voltage reference Default setting of VOUT_COMMAND 600
U1 soft-start time (TON_RISE) Default setting of TON_RISE 3
U2 soft-start time (TON_RISE) Default setting of TON_RISE 3 ms

(1)  The output current Ioyt can be up to 80 A, if the output overcurrent limit IOUT_OC_FAULT_LIMIT) is set to 45 A.
(2) The efficiency is measured based on Figure 4-1 and test setups, which includes power loss caused by on board copper traces.
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Schematic

3 Schematic
Figure 3-1 illustrates the TPS546C23EVM2-746 EVM schematic.
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Figure 3-1. TPS546C23EVM2-746 Schematic
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4 Test Setup
4.1 Test and Configuration Software

In order to change any of the default configuration parameters on the EVM, it is necessary to obtain the T
Fusion Digital Power Designer software.

4.1.1 Description

The Fusion Digital Power Designer is the graphical user interface (GUI) used to configure and monitor the Texas
Instruments TPS546C23 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.

4.1.2 Features
Some of the tasks that can be 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, such as output voltage, output current, die temperature, warnings, and faults, which
are continuously monitored and displayed by the GUI.

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

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

4.2 Test Equipment
4.2.1 Voltage Source

The input voltage source V,y should be a 0-V to 20-V variable DC source capable of supplying 20 Apc. Connect
input VIN and GND to J2 and J3 as shown in Figure 4-1.

4.2.2 Multimeters

It is recommended to use two separate multi-meters as shown in Figure 4-1: one meter to measure V), the
other to measure Voyr.

4.2.3 Output Load

A variable electronic load is recommended for the test setup as shown in Figure 4-1. The load should be capable
of 80 A.

4.2.4 Oscilloscope

An oscilloscope is recommended for measuring output noise and ripple. Output ripple should be measured using
a Tip-and-Barrel method or better as shown in Figure 4-2.

4.2.5 Fan

During prolonged operation at high loads, it can be necessary to provide forced air cooling with a small fan
aimed at the EVM. The temperature of the devices on the EVM should be maintained at less than 105°C.

4.2.6 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.

4.2.7 Recommended Wire Gauge

* Input VIN and GND to J2 and J3 (GND) (12-V input) — The recommended wire size is AWG #12, with the total
length of wire less than two feet (1-feet input, 1-feet return).

e OQutput J8/J7 and GND J10/J11 (0.9-V output) — The minimum recommended wire size is AWG #10, with the
total length of wire less than two feet (1-feet output, 1-feet return).
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4.3 Recommended Test Setup

Figure 4-1 shows the recommended test setup.
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Figure 4-1. TPS546C23EVM2-746 EVM Recommended Test Setup

Figure 4-2 illustrates the tip and barrel measurement for switching node waveform on TP19 with TP23 or TP20
with TP24.

Metal Ground

Probe
Tip

NS \J

Tip and Barrel Voyur Ripple
Measurement

Figure 4-2. Tip and Barrel Measurement
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4.4 List of Test Points, Jumpers and Connectors

Table 4-1 lists the test point functions.

Table 4-1. Test Point Functions

PTsisntt Type Name Description

TP1 Not Assembled DATA DATA signal on J1 socket

TP2 Not Assembled | SMB_ALERT SMBALERT signal on J1 socket

TP3 Not Assembled CNTL CNTL signal on J1 socket

TP4 Not Assembled CLK CLK signal on J1 socket

TP5 T-H Loop VIN V|n+ measurement point

TP6 T-H Loop GND V\n— measurement point

TP7 T-H Loop PVIN1 PVIN pin voltage of U1 device measurement point

TP8 T-H Loop PVIN2 PVIN pin voltage of U2 device measurement point

TP9 T-H Loop AVIN1 AVIN pin voltage of U1 device measurement point

TP10 T-H Loop AVIN2 AVIN pin voltage of U2 device measurement point

TP11 T-H Loop GND GND reference

TP12 T-H Loop GND GND reference

TP13 Not Assembled ADJ Analog input to adjust rail 2 output voltage

TP14 T-H Loop CHA1 Input for small signal loop gain measurements for output rail 1 (B/A setup)
TP15 T-H Loop CHBA1 OUTPUT for small signal loop gain measurements for output rail 1 (B/A setup)
TP16 T-H Loop CHB2 OUTPUT for small signal loop gain measurements for output rail 2 (B/A setup)
TP17 T-H Loop CHA2 Input for small signal loop gain measurements for output rail 2 (B/A setup)
TP18 Not Assembled ADJ Analog input to adjust rail 1 output voltage

TP19 T-H Loop SW1 Switching node of output rail 1 measurement point, reference to TP23
TP20 T-H Loop SW2 Switching node of output rail 2 measurement point, reference to TP24
TP21 Not Assembled AVG1 Rail 1 switching node average voltage measurement point, reference to TP23
TP22 Not Assembled AVG2 Rail 2 switching node average voltage measurement point, reference to TP24
TP23 T-H Loop PGND1 GND reference for switching node measurement

TP24 T-H Loop PGND2 GND reference for switching node measurement

TP25 T-H Loop RST/RG1 PGOOD signal of output 1

TP26 T-H Loop RST/PG2 PGOOD signal of output 2

TP27 T-H Loop GND GND reference

TP28 Not Assembled EFF_VO1 U1 output voltage measurement point for efficiency, reference to TP34
TP29 Not Assembled EFF_VO2 U2 output voltage measurement point for efficiency, reference to TP35
TP30 Not Assembled RSP1 Output 1 remote sense + voltage point

TP31 T-H Loop +VOSENSE1 VouT1+ measurement point

TP32 T-H Loop +VOSENSE2 Vouyr2t+ measurement point

TP33 Not Assembled RSP2 Output 2 remote sense + voltage point

TP34 Not Assembled EFF_GND1 Rail 1 output voltage referencing GND for efficiency measurement
TP35 Not Assembled | EFF_GND2 Rail 1 output voltage referencing GND for efficiency measurement
TP36 Not Assembled RSN1 Output 1 remote sense - voltage point

TP37 T-H Loop —VOSENSE1 VouTt1— measurement point

TP38 T-H Loop —VOSENSE2 VouTe— measurement point

TP39 Not Assembled RSN2 Output 2 remote sense - voltage point

TP40 T-H Loop Vshare2 VSHARE of U2 measurement point. Sensitive signal

TP41 T-H Loop Ishare1 ISHARE of U1 measurement point. Sensitive signal

TP42 T-H Loop Vshare1 VSHARE of U1 measurement point. Sensitive signal

TP43 T-H Loop Ishare2 ISHARE of U2 measurement point. Sensitive signal
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Table 4-2 lists the EVM jumpers.
Table 4-2. Jumpers

Jumper Type Name Description
JP1 Header, 100 mil, 2x1 SYNC2 Synchronization connection between U1 and U2. Jumper is plugged as
default.
JP2 Header, 100 mil, 2x1 SYNCA Synchronization connection between U1 and U2. Jumper is plugged as
default.
JP3 Header, 100 mil, 3x1 CNTL1 PMBUS CNTL connegtlon options for U1 to socket J1 or GND. Jumper
connecting U1 to J1 is plugged as default.
JP4 Header, 100 mil, 3x1 CNTL2 PMBUS CNTL connecpon options for U2 to socket J1 or GND. Jumper
connecting U2 to J1 is plugged as default.
JP5 Header, 100 mil, 2x1 ALERT1 PMBUS SMBALERT .connectlon b.etween U1 and socket J1. Jumper
connecting U1 to J1 is plugged as default.
JP6 Header, 100 mil, 2x1 ALERT?2 PMBUS SMBALERT .connectlon bgtween U2 and socket J1. Jumper
connecting U2 to J1 is plugged as default.

Table 4-3 lists the EVM connector functions.

Table 4-3. Connector Functions

Connector Type Name Description
J1 Header, 100mil, 5x2 PMBUS PMBUS socket for TI FUSION adapter
J2 Keystone 1546 VIN VIN+ connector
J3 Keystone 1546 GND VIN- (GND) connector
J8 Keystone 1546 VOUT1 VOUT1+ connector
J10 Keystone 1546 GND VOUT1- connector
J7 Keystone 1546 VOUT2 VOUT2+ connector
J11 Keystone 1546 GND VOUT2- connector
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5 EVM Configuration Using the Fusion GUI

The TPS546C23 on this EVM leave the factory pre-configured. See Table 5-1 for a short list of key factory
configuration parameters as obtained from the configuration file.

Table 5-1. Key Factory Configuration Parameters

Address Hex GRS Part ID Designator

Dec
0x33 27 TPS546C23 U1
Ox44 36 TPS546C23 U2

GENERAL

CMD
CMD Code CODE ENCODED HEX DECODED COMMENTS

HEX
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 PMBUS readout
IOUT_OC_FAULT_LIMIT 0x46 0xF854 42 A OC fault level
IOUT_OC_FAULT_RESPONSE 0x47 OxFF Restart Response to OC fault
IOUT_OC_WARN_LIMIT 0x4A O0xF84A 37A OC warning level
VOUT_COMMAND 0x21 0x0133 0.6V Reference voltage
VOUT_MIN 0x2B 00B3h 0.35V Minimum reference voltage
VOUT_MAX 0x24 0x034D 1.65V maximum reference voltage
VOUT_TRANSITION_RATE 0x27 0xD03C 1 mV/us Vout transition rate
VOUT_SCALE_LOOP 0x29 OXFO04 1 Sour:frzf Isfo”;e scaling ratio for main

UV FAULT 83%
PCT_OV_UV_WRN_FLT_LIMITS 0xD6 0x00 ZX xﬁ:: 181822 S;‘:n"iﬁ;ﬁzgr\énsfeﬂi?cﬂggrzference to
OV FAULT 1M17%

VOUT_OV_FAULT_RESPONSE 0x41 0xBF Restart Output overvoltage fault response
VOUT_UV_FAULT_RESPONSE 0x45 0xBF Restart Output undervoltage fault response
ON_OFF_CONFIG 0x02 0x16 CNTL only, Active High. |Control signal and operation command
OPERATION 0x01 0x00 Opzr:;i;r; i;ggltal:i?;d to Can be used to control device On/Off
OT_FAULT_LIMIT Ox4F 0x0091 145°C OT fault level
OT_WARN_LIMIT 0x51 0x0078 120°C OT warn level
OT_FAULT_RESPONSE 0x50 O0x3F Ignore Response to over temperature faults
TON_DELAY 0x60 0x0000 0ms Turn-on delay
TON_RISE 0x61 0x0003 3ms Soft-start time
TON_MAX_FAULT_LIMIT 0x62 0x0000 Disabled Upper limit for Vout reaching regulation
TOFF_DELAY 0x64 0x0000 0ms Turn-off delay
TOFF_FALL 0x65 0x0000 0ms Soft-stop fall time

If it is desired to configure the EVM to settings other than the factory settings shown above, 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 TPS546C23 can 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 should be applied. An input

voltage of 4 V is recommended.

5.1 Configuration Procedure

1. Adjust the input supply to provide 4 Vpc, current limited to 1 A.
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2. Apply the input voltage to the EVM. Refer to Figure 4-1 for connections and test setup.
3. Launch the Fusion GUI software. Refer to the screenshots in Section 10 for more information.
4. Configure the EVM operating parameters as desired.

By default, both TPS546C23 devices are configured as loop controllers. PMBUS address for U1 is 27 decimal
and for U2 is 36 decimal.

Both devices can be enabled to operate simultaneously. Also, both devices can be tied to PMBUS interface
simultaneously.
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6 Test Procedure
6.1 Line and Load Regulation and Efficiency Measurement Procedure

N RAWON =

Set up the EVM as described in Figure 4-1.

Ensure the electronic loads is set to draw 0 Apc.

Increase V)\ from 0 V to 12 V using voltage meter to measure input voltage.

Use the other voltage meter to measure output voltage, Voyr.

Vary the load from 0 to 70 Apc. Vout should remain in regulation as defined in Table 2-1.
Vary V,y from 5V to 18 V. Vgyr should remain in regulation as defined in Table 2-1.
Decrease the load to 0 A.

Decrease VN to O V.

6.2 Control Loop Gain and Phase Measurement Procedure

The TPS546C23EVM2-746 includes a 49.9-Q series resistor in the feedback loop for Voyt. The resistor is
accessible at the test points TP14 and TP15 for loop response analysis. These test points should be used during
loop response measurements as the perturbation injecting points for the loop. See the description in Table 6-1.

Table 6-1. List of Test Points for Loop Response Measurements

Test Point| Node Name Description Comment
TP14 CHA1 Input to feedback divider of Voyt The amplitude of the perturbation at this node should be limited to less than 30 mV.
TP15 CHB1 Resulting output of Vout Bode can be measured by a network analyzer with a CH-B/CH-A configuration.

Measure only one output at a time with the following procedure:

1.
2.
3.

Set up the EVM as described in Figure 4-1.

For Vout, connect the isolation transformer of the network analyzer from TP14 to TP15.

Connect the input signal measurement probe to TP14. Connect the output signal measurement probe to
TP15.

Connect the ground leads of both probe channels to TP11.

On the network analyzer, measure the Bode as TP15/TP14 (Out/In).
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6.3 Efficiency Measurement

In order to evaluate the efficiency of the power train (device and inductor), it is important to measure the voltages
at the correct location. This is necessary because otherwise the measurements will include losses 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, which should not be included in efficiency
measurements.

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.

Table 6-2 shows the measurement points for input voltage and output voltage. VIN and VOUT are measured

to calculate the efficiency. Using these measurement points will result in efficiency measurements that excluded
losses due to the connectors and PCB traces.

Table 6-2. Test Points for Better Efficiency Measurements

Test Point‘ Node Name ‘ Description ‘ Comment
VvouT
Input voltage measurement point
TP7 PVIN1 for VINT+

The pair of test points are connected to the PVIN/GND pins of U1. The voltage drop between
i input terminal to the device pins is excluded for efficiency measurement.

P23 PGND1 Input voltage measurement point p p Yy

for VIN1- (GND)

Output voltage measurement
TP28 Eff_Vo1 point for VOUT1+ The pair of test points are connected to the closest points of Vout /GND to the inductor. The
Outbutvort : voltage drop from the output point of inductor to the output terminals is excluded for efficiency
utput voltage measuremen measurement.
TP34 Eff_GND1 point for VOUT1- (GND)
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7 Performance Data and Typical Characteristic Curves
Figure 7-1 through Figure 7-14 present typical performance curves for the TPS546C23EVM2-746.

7.1 Efficiency

7.2 Load Regulation

Efficiency (%)

Output Voltage (V)

100
90 —
\\\
/ 1
80
70
Output Voltage
60 —_— 5V
- 12V
18V
50
0 10 20 30 40 50 60 70

Load Current (A)

Figure 7-1. Efficiency of Output vs Line and Load
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Figure 7-2. Load Regulation of Output

70
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7.3 Line Regulation

1.206 | ‘ ‘
1.205 \
1.204 B e e e e e e
1.203
1.202
1.201
1.2
199
.198

197 | Output Current
196| == 0A

95| T 7 égﬁ
194

Ouptut Voltage (V)

5 6 7 8 9 10 11 12 13 14 15 16 17 18
Input Voltage (V)

Figure 7-3. Line Regulation of 1.2-V Output (Different Board)

7.4 Transient Response

Tek Run — . Trigd

[Z4LOAD 50A/V

( 2 @ 50.0mveh @ 50.0mVAR) [so.nus ][1.25(}5/5 M 2 75 380m\/]
value Mean Min Max std Dev 1M points

@) Peak—Peak 138mvV 138m 136m 140m 1.04m

@ Peak-Peak 122mv 122m 120m 124m 1.06m

Ch1 = lgyT at 25 A/division, Ch3 = Voyt (AC coupled, measured at U1 side) at 50 mV/division, Ch4 = Vgt (AC coupled, measured at
U2 side) at 50 mV/division

Figure 7-4. Transient Response of 1.2-V Output at 12 V|, Transient is 10 A to 60 A, 0.2 A/us
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7.5 Output Ripple

IR
vk | - ' | |
Efswa: WJ W i L—WWMWJ ----- W

o

@mﬁpmm

@ 500V 2 @ 10.0mVhh @ 10.0mVhE)

value Mean Min Max Std Dev . . .
@ Frequency 496.9kHz 494.7k  491.6k 497.1k  1.967k £ H L H
2 [1.00;15 }[2.5055_/5 } @ 5 6.20 v]
& Max 14.0v 14.1 13.8 14.4 222m 1M points
2

@ Peak-Peak 7.60mvV  7.40m 7.20m 7.60m 283p
@) Peak-Peak 6.80mV__ 6.70m 6.60m 6.80m 141

Ch1 = Vgw4 at 5 V/division, Ch2 = Vg, at 5 V/division, Ch3 = Vgt (AC coupled, measured at U1 side) ripple at 10 mV/division, Ch4 =
Vout (AC coupled, measured at U2 side) ripple at 10 mV/division

Figure 7-5. Output Ripple and SW Node of 1.2-V Output at 12 V|, 0-A Output

Tek Stop

Bswi

@)

gVo_riPpW
B,
@VOJMI i

@ 500V 2 @ 10.omvii @ IO.OmV’\/Buj

Value Mean Min Max Std Dev
@ Frequency 494.4kHz 494.7k  491.6k 497.1k 1.748k
2

1.00us 2.50Gs/s & 5 6.20v
1M points

@ Max 14.2v 14.1 13.8 14.4 204m
2

@) Peak-Peak 9.20mV  8.98m 7.20m 10.0m 940p
@ Peak-Peak 7.60mY  7.44m 6.60m 8.00m 44514

Ch1 = Vgw4 at 5 V/division, Ch2 = Vg, at 5 V/division, Ch3 = Voyt (AC coupled, measured at U1 side) ripple at 10 mV/division, Ch4 =
Vout (AC coupled, measured at U2 side) ripple at 10 mV/division

Figure 7-6. Output Ripple and SW Node of 1.2-V Output at 12 Vy, 70-A Output
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7.6 Control On

Tek Run . . . _Trig?

FHIOUT 50A7v i

[B{PGOOD_ 2 m s s s st el

@ 200V & 2 @ soomv s @ 200V Bu][].[lﬂms }[H]DMS/S } o 5 1.72\/]
1M points

Ch1 = CNTL at 2 V/division, Ch2 = Igyt at 50 A/division, Ch3 = Voyr at 500 mV/division, Ch4 = PGOOD at 2 V/division

Figure 7-7. Start-Up from Control, 1.2-V Output at 12 V,, 0-A Output (TON_RISE is Modified to 5 ms)

Tek Run i Trig?

AIOUT 50A7V

[3{vol
[@YPGOOD_2
@ 200V & @2 @ s00mvy % @ 200V &) [1.00ms }[100!\45/5 } @ 1.72\/]
1M points

Ch1 = CNTL at 2 V/division, Ch2 = Igyt at 50 A/division, Ch3 = Vgyr at 500 mV/division, Ch4 = PGOOD at 2 V/division

Figure 7-8. Start-Up from Control, 1.2-V Output at 12 V|5, 70-A Output (TON_RISE is Modified to 5 ms)
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7.7 Control Off

Tek Run

[T{CNTL

FHIOUT 50A7v

@{pGooD_2

@ 200V & 2 @ so0mv_ s @ 200V &) [200}15 }[SODMS/S } o 1.72\/]

1M points

Ch1 = CNTL at 2 V/division, Ch2 = lgyr at 50 A/division, Ch3 = Vot at 500 mV/division, Ch4 = PGOOD at 2 V/division
Figure 7-9. Soft Stop from Control, 1.2-V Output at 12 V|, 0-A Output (TON_RISE is Modified to 5 ms)

Tek Run Trig?

[T{eNTL

AIOUT 50A7V

PGOOD_2

(@ 200v & @ @ s00mv & @ 200V &) [zuous MSOOMSIs } [ 1.72\/]
1M points

Ch1 = CNTL at 2 V/division, Ch2 = lgyr at 50 A/division, Ch3 = Vot at 500 mV/division, Ch4 = PGOOD at 2 V/division
Figure 7-10. Soft Stop from Control, 1.2-V Output at 12 V|5, 70-A Output (TON_RISE is Modified to 5 ms)
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7.8 Current Sharing Between Two Phases

Tek Stop

',ﬁ,ﬁwkwﬁ .frm.m‘
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(@ s5.00v 2 @ 5004 @ so00s ) [400;13 } [2.5055/5: } [_.:_r 4.30 v]
1M points

Ch1 = Vg4 at 5 V/division, Ch2 = Vg, at 5 V/division, Ch3 = I, at 5 A/division, Ch4 = I_; at 5 A/division

Figure 7-11. Inductor Current and Switch Node Waveform, 1.2-V Output at 12 Vy, 70-A Output
7.9 Control Loop Bode Plot

Miag [B/A] (¢8) | Phase [B-A] (deg)
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36.000 135,000
24.000 Sy s ——— e 90.000
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-36.000 \ -135.000
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-60.000 . ) -225.000 s
1k 10k 100 k ™
il i
Date v [m2 M2 - ML
Frequency 3872kHz 159.85 kHz 12113 kHz
-0.000 dB dB -12.667 dB
Phase 66431 deg eg 66431 deg

Figure 7-12. Bode Plot at 1.2-V Output at 12 V,y, 0-A Output
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Figure 7-13. Bode Plot at 1.2-V Output at 12 V|, 70-A Output
20 TPS546C23 2-Phase SWIFT Step-Down Converter Evaluation Module User's SLUUBH5A — NOVEMBER 2016 — REVISED FEBRUARY 2022
Guide Submit Document Feedback

Copyright © 2022 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SLUUBH5
https://www.ti.com/feedbackform/techdocfeedback?litnum=SLUUBH5A&partnum=

1} TEXAS
INSTRUMENTS
www.ti.com Performance Data and Typical Characteristic Curves

7.10 Thermal Image

102.4 °C

VIN =12V, IOUT =T70A, VOUT =12V, st =500 kHz

Figure 7-14. Thermal Image
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8 EVM Assembly Drawing and PCB Layout
Figure 8-1 through Figure 8-9 show the design of the TPS546C23EVM2-746 EVM printed circuit board.

TP14
L
D)
CHA1
TP18 TP25

@ ©®

TP15 TP11 TP42 TPA1 "

O " O O I§ TEXAS

CHBA Gin Vsharel  Ishared i INS;I;BUMENTS

TP30 TP36 P8 TP7 TP23

@ @ ® ®

ADJ REE;GI RSP1 RSN1 AVINT PVIN1 Ri5 0 & PGND1

P43

(] P21
O

Avg1

TP34 TP37
-

]
@ (U rus
EH_GND1 VoSansei Il 1
TP2e TP MR

P P R44
®

Eff_ Vol +VocSensel

1a

GND @

C60 C58
=

= .,

C50 C52 | -

c74

P40 JP1
O

GRDp  lshare2 Vsharez  syncz

'LPj TP10

0

PVINZ AVINZ
TP26 TP16
U,

RSTIPGZ CHB2
TP13

ADJ

4
TP33  TP33  CNTLY ALERTI CNTL2 ALE
@ .| E
-
F5P2 BT | Bk &r | TP20 P22
( -0 ©
2 = Avg2
P P24
© © O
DATA SMB_ALERT PGND2
3 P4

® © ®

For evaluation only; not FCC approved for resale CNTL CLK

JTRT
ey co8 €70
c48 Co9 L

L

GND

TP28 TP32

P —~
@) u‘ R45 R43
Eff Voz +VoSensez Il § 0l §
TP35 TP38 BN

(@ O R4T R41

Eff_ GND2 -VoSense2

°

Figure 8-1. TPS546C23EVM2-746 EVM 3D (Top View)
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Figure 8-2. TPS546C23EVM2-746 EVM Top Layer Assembly Drawing (Top View)
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Figure 8-3. TPS546C23EVM2-746 EVM Bottom Assembly Drawing (Bottom View)
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Figure 8-4. TPS546C23EVM2-746 EVM Top Copper (Top View)
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Figure 8-5. TPS546C23EVM2-746 EVM Internal Layer 1 (Top View)
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Figure 8-6. TPS546C23EVM2-746 EVM Internal Layer 2 (Top View)
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Figure 8-7. TPS546C23EVM2-746 EVM Internal Layer 3 (Top View)
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Figure 8-8. TPS546C23EVM2-746 EVM Internal Layer 4 (Top View)
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Figure 8-9. TPS546C23EVM2-746 EVM Bottom Copper (Top View)
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9 Bill of Materials
Table 9-1 lists the BOM for the TPS546C23EVM2-746 (TPS546C23 EVM).
Table 9-1. TPS546C23EVM2-746 Components List
Qty Designator Description Part Number Manufacturer
4 C1, C20, C29, C31 CAP, CERM, 1 pF, 25V, +10%, X7R, 0603 GRM188R71E105KA12D MuRata
4 C2-C5 CAP, AL, 100 pF, 35V, +20%, 0.15 Q, SMD EEE-FC1V101P Panasonic
6 C6-C8, C17-C19 CAP, CERM, 6800 pF, 50 V, +10%, X7R, 0402 GRM155R71H682KA88D MuRata
8 C9-C16 CAP, CERM, 22 pF, 25V, £10%, X6S, 1210 GRM32EC81E226KE15L MuRata
2 C21, C22 CAP, CERM, 0.1 pF, 50 V, +10%, X7R, 0603 C0603C104K5RACTU Kemet
2 C23,C24 CAP, CERM, 1200 pF, 100 V, +5%, COG/NPO0, 0603 GRM1885C2A122JA01D MuRata
2 C25, C26 CAP, CERM, 1000 pF, 100 V, +5%, X7R, 0603 06031C102JAT2A AVX
2 C27,C28 CAP, CERM, 2200 pF, 50 V, + 5%, COG/NPO, 0603 GRM1885C1H222JA01D MuRata
2 C31, C32 CAP, CERM, 270 pF, 50 V, +5%, COG/NPO, 0603 GRM1885C1H271JA01D MuRata
4 C33, C36-C38 CAP, CERM, 2.2 pyF, 16 V, +10%, X7R, 0603 GRM188Z71C225KE43 MuRata
2 C34, C39 CAP, CERM, 4.7 pF, 10 V, +10%, X5R, 0603 C0603C475K8PACTU Kemet
2 C35, C40 CAP, CERM, 0.1 pF, 16 V, £10%, X7R, 0603 C0603C104K4RACTU Kemet
C41, C44, C45, C48, C49, C52, o
10 C55, C60, C64, C68 CAP, CERM, 47 pF, 10V, £10%, X7R, 1210 GRM32ER71A476KE15L MuRata
2 C56, C76 CAP, CERM, 330 pF, 50 V, +1%, COG/NPO, 0603 C1608C0G1H331F080AA TDK
CAP, Tantalum Polymer, 470 pF, 6.3 V, £20%, 0.01 Q, .
2 C72,C74 7343-40 SMD 6TPF470MAH Panasonic
6 H1-H6 MACHINE SCREW PAN PHILLIPS 6-32 PMSSS 632 0038 PH B&':Sis;‘j”er
4 H7-H10 Bumpon, Cylindrical, 0.312 x 0.200, Black SJB1A1 3M
1 J1 Header (shrouded), 100 mil, 5x2, Gold, TH 5103308-1 TE Connectivity
6 J2,J3, J7, J8, J10, J11 Swage Threaded Standoff, Brass,Swage Mount, TH 1546 Keystone
4 J4, J5, J6, J9 JUMPER TIN SMD S1911-46R Harwin
8 JP1, JP2, JP5, JP6 Header, 100 mil, 2x1, Tin, TH 5-146278-2 TE Connectivity
2 JP3, JP4 Header, 100 mil, 3x1, Tin, TH 5-146278-3 TE Connectivity
2 L1, L2 Inductor, Shielded, FerritSeMIISDOO nH, 52 A, 0.00015 Q, SLC1480-301MLB Coilcraft
1 LBLA Thermal Transfer Printable Labels, 0.650" W x 0.200" H - THT-14-423-10 Brady
10,000 per roll
1 LED1 LED, Green, SMD 150060GS75000 Wurth_
Elektronik
1 R1 RES, 1.00 k, 1%, 0.1 W, 0603 CRCWO06031K00FKEA Vishay-Dale
14 R2-RS5, R29, R30, R40-R43, RES, 0, 5%, 0.1 W, 0603 ERJ-3GEYOR0OOV Panasonic
R48-R51
2 R6, R8 RES, 1.10 k, 1%, 0.1 W, 0603 RCO0603FR-071K1L Yageo America
9 R7,R10, RR1§’4 RR1§'5 RI7-R19, RES, 10.0 k, 0.1%, 0.1 W, 0603 RT0603BRDO710KL Yageo America
7 R11, R15, R16, R44-R47 RES, 49.9, 1%, 0.1 W, 0603 CRCWO060349R9FKEA Vishay-Dale
8 R14, R17-R21, R24, R25 RES, 10.0 k, 1%, 0.1 W, 0603 RC0603FR-0710KL Yageo America
2 R20, R21 RES, 5.60 k, 1%, 0.1 W, 0603 RC0603FR-075K6L Yageo America
2 R22, R23 RES, 1.0, 5%, 0.25 W, 1206 CRCW12061R00JNEA Vishay-Dale
2 R26, R27 RES, 5.11 k, 1%, 0.1 W, 0603 CRCWO06035K11FKEA Vishay-Dale
2 R33, R35 RES, 34.8 k, 1%, 0.1 W, 0603 RCO0603FR-0734K8L Yageo America
2 R36, R37 RES, 51.1k, 1%, 0.1 W, 0603 RCO0603FR-0751K1L Yageo America
2 R38, R39 RES, 40.2 k, 1%, 0.1 W, 0603 CRCWO060340K2FKEA Vishay-Dale
6 SH-JP1-SH-JP6 Shunt, 100 mil, Gold plated, Black 969102-0000-DA 3M
7 TP5, TP14-TP17, TP31, TP32 Test Point, Miniature, Red, TH 5000 Keystone
3 TP6, TP23, TP24 Test Point, Miniature, Black, TH 5001 Keystone
2 TP7, TP8 Test Point, Miniature, Red, TH 5000 Keystone
TP9, TP10, TP25, TP26, TP43, ) . .
10 TP19, TP20, TP40, TP41, TP42 Test Point, Miniature, White, TH 5002 Keystone
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Table 9-1. TPS546C23EVM2-746 Components List (continued)
Qty Designator Description Part Number Manufacturer
3 TP11, TP12, TP27 Test Point, Multipurpose, Black, TH 5011 Keystone
2 TP37, TP38 Test Point, Miniature, Black, TH 5001 Keystone
4.5-V to 18-V, 35-A PMBUS STACKABLE Texas
2 U1, u2 SYNCHRONOUS BUCK CONVERTER, RVF0040A TPS546C23 Instruments
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Screenshots

10 Screenshots

10.1 Fusion GUI Screenshots

When launching the Fusion GUI, select IC_DEVICE_ID (Figure 10-1) as the scanning mode to find the

TPS546C23.

w3 TEXAS INSTRUMENTS

Fusion Digiel Powar Dasignar
Version 2.0.166 [2016-09-08]

Select Device Scanning Mode
Select the method the GUI should use to scan for device(s) on the I2C bus:

UCD Controllers and uencers, Isolated Controllers (DEVICE 1D

UCD92xx, UCD91xx, UCD90xx, Isolated, etc. The GUI will scan the bus for devices that respond to
the DEVICE_ID command. This is a Texas Instruments manufacturing specific command (read block
0xFD).

TPS40400, TPS4042x%, TPS544x20, etc. (DEVICE CODE)

Anzlog power converters and controllers. The GUI will scan for devices that respond to the Texas
Instruments DEVICE_CODE command (read word 0xFC).

TPS544x24, TPS544x25, etc (IC DEVICE ID

Anzlog power converters and controllers. The GUI will scan for devices that respond to the Texas
Instruments IC_DEVICE_ID command (read block 0xAD).

DEVICE ID, DEVICE CODE, and IC DEVICE ID

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

Define Custom Scan List

You can configure only certain addresses to be scanned by clicking this link. For each address, you
can select the scan mode to use.

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

Your selection wil be used to scan immediately and the next time Fusion Digital Power Designer launches.

| AdapterMode... | | Offline Mode | | Exit Program |

Figure 10-1. Select Device Scanning Mode
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* Use the Limits & On/Off tab (Figure 10-2) to configure the following:

V\ef (Vout_Command)
OC fault and OC warn

OT fault and OT warn (die temperature)

Power-good limits

Fault response

UvLO

On/Off config

Soft-start time (turn-on rise)
Margin voltage

After making changes to one or more configurable parameters, the changes can be committed to nonvolatile
memory by clicking Store DefaultAll. This action prompts a confirm selection pop-up, and if confirmed, the
changes are committed to nonvolatile memory to store all the modifications in non-volatile memory.

Both the loop controller device and the loop follower device are tied to same bus interface. A scroll-down menu
in the upper right corner can be used to switch view screens from one to the other. In a two-phase stacking
system, most configurable parameters are disabled in GUI if the device is detected as loop follower (Figure

on Digital Power Designe PS546 @ PMBus Addres d B R
File Device Tools Help TPS546C23 @ 27d (1Bh) - Rail #1
Configure Limits 8.0n/Off | Advanced || SMBALERT# Mask || Device Info || All Config | | |part |adér |Rai# |Raitome |
[ TPs546C23
Voltage Limits 5
Auto write on rail or Vout Mode: Vout OV Fault Response: Respo... E E TPS546C23
device change
Vout Command: 0.600 E v Wout LUV Fault Response: Respo... E TPS546C23 36 Rail #1
Vout Min: 0.350 & v VREF (MFR,_04): 0.000 (%] B8 Edit Rail Names
[ StoreDefaultall ] Vout Max: 1.650 & v STEP_VREF_MARGIN_HIGH (MFR_05): 0.018 v
—_—————— STEP_VREF_MARGIN_LOW (MFR_08): .
Restore Default Al ] o UJS v
UV Fault UV Wam OV Wam OV Fauk
Restore User all ] (s) A700% -1200% +12.00% +17.00 %
() A200%  -10.00%  +10.00% +12,00 %
() 2B00%  2200%  +1200% +17.00 %
() 200% -3/00% +1200% +17.00 %
Current Limits ‘ | Temperature Limits
Tout OC Warn Limit: 70 A Temp Warn Limit: 120 o =
Tout OC Fault Limit: 2.0 Temp Fault Limit: 1455 =c
Tout OC Fault Response: Respo... OT Fault Response: Respo...
Turn On/Off
Vin On: 4,50 " Win Off: 4.00 "]
Turn On Rise: 3 ms Turn Off Fall: o ms
Turn On Delay: o ms Turn Off Delay: o ms
Turn On Max Fault Limit: 0
Turn On Max Fault Response: Resp...
On/Off Config: 0x16
Mode: CONTROL Pin Only; Control:
Active High, Use
TOFF_DELAY/TOFF_FALL
. Confi
Tips & Hints PMBUs Log 3
£/ Monitor VOUT_UV_FAULT_RESPONSE [0x45]
.. Status | PMBus Log ‘ @
Fusion Digital Power Designer v2.0.179 [2016-10-12] | TP5546C23 Firmware v1.0 @ PMBus Address 27d (1Bh) | USB Adapter v1.0.11 [PEC; 400 kHz] ®p Texas Instroments | fusion digital power
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on Digital Power Designe PS546 @ PMBus Address 36d a]
File Device Tools Help iTP5546C23 @ 36d (24h) - Rail #1
Configure [ Limits 8.0n/Off [Advanced | SMBALERT# Mask || Device Info |[All Config |
[ voltage Limits N
Auto write on rail or Vout Mode: [R] Wout OV Fault Response: (R} —
device change
Vout Command: Q@ Wout UV Fault Response: @ —
Vout Min: [r] WREF (MFR_04): @
Store DefaultAll Vout Max: Q STEP_VREF_MARGIN_HIGH (MFR_05): Q
STEP_VREF_MARGIN_LOW (MFR_06):
Restore Default All - T LTl e
@
Restare User Al
[ Current Limits | [Temperature Limits )
Tout OC Warn Limit: 37.0 EI A Temp Warn Limit: 120 oC =
Tout OC Fault Limit: 42.0 E A Temp Fault Limit: 145 E C
Tout OC Fault Response: Respo.. OT Fault Response:
(Turn OonjOff )
Vin On: 4.50\,1 Vin Off: 4.00\;
Turn On Rise: @ Turn Off Fall: @
Turn On Delay: Q@ Turn Off Delay: @
Turn On Max Fault Limit: @ —
Turn On Max Fault Response: Q —_—
On/Off Config: Q@ —
%) Confi
Tips & Hints PMBus Log =
.., Monitor
/) Status PMBus Log | @
Fusion Digital Power Designer v2.0.179 [2016-10-12] | TP55346C23 Firmware v1.0 @ PMBus Address 36d (24h) | USB Adapter v1.0.11 [PEC; 400 kHz] & Texas InstRumens | fusion digital power
Figure 10-2. 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 10-3).

File Device Tools

Help

TPS546C23 @ 27d (1Bh) - Rail #1

Configure

[ umits &OnjOff [ Advanced |[ SMBALERT= Mask |[ Device Info |[(All Config |

Auto write on rail or
device change

Store DefaultAll
Restore Default Al
Restore User All

(Turn On/OfF
vin On: 4.50 [v
Turn On Rise: 3[v]
Turn On Delay: 0|~
Turn On Max Fault Limit: 0
Turn On Max Fault Response: Resp..
On/Off Config: Oxi6

() Active low (Pull pin low to start the unit)

(=) Active high (Pull high to start the unit)

(=) Use the turn off delay configured by
TOFF_DELAY and fall tme configured by
TOFF_FALL

(Z) Turn off the output and stop transferring
energy to the output as fast as possible

— Control Pin Turn Off Configuration ———

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

[Voltage Limits
Vout Mode: Vout OV Fault Response: Respo.
Vout Command: 0.600 E [ Vout UV Fault Response: Respo...
Vout Min: osov B 0.000 2] v
Vout Max: 1605 v | Om/ Off Control 3H (MFR_DS): 0.018 (]| v
() Always Converting
W (MFR_D6):
Unit powers up any time power is present, FFELE -0.018 E v
UV Fauk  UVWam OV Wam OV Fault regardless of state of the CONTROL pin or
OPERATION command.
(3 170%  1200% +1200% +17.1 y
(O -1200%  -10.00%  +10.00 % +2 The device ignores the on/off portion of the
OPERATION command from serial bus. Power
O B0%  -200%  +1200% Y is converted when the CONTROL pin is active.
O “20% -®BW% +120% +17. | () OPERATION Only
The device ignores the CONTROL pin. Power is
converted when the on/off portion of the
OPERATION command is on.
g P
Current Limits () Both CONTROL Pin & OPERATICN
Tout OC YWarn Limit: The CONTROL pin must be active and the
37.0 E & onjoff portion of the OPERATION command 120 E “E
Tout OC Fault Limit: 42.0 @ A on for the device to convert power. 145 E’ oc
Tout OC Fault Response: Respo... — Control Pin Polarity Respo...

) Confi

- Tips & Hints PMBUS Log 1
.1} Monitor

i, status PMBus Log | @

Fusion Digital Power Designer v2.0.179 [2016-10-12] | TP5546C23 Firmware v1.0 @ PMBus Address 27d (1Bh) | USB Adapter v1.0.11 [PEC; 400 kHz]

3 Texas InsTRUMENTS | fusion digital power

Figure 10-3. ON/OFF Control Pop-Up

36

TPS546C23 2-Phase SWIFT Step-Down Converter Evaluation Module User's

Guide

SLUUBH5A — NOVEMBER 2016 — REVISED FEBRUARY 2022

Copyright © 2022 Texas Instruments Incorporated

Submit Document Feedback


https://www.ti.com
https://www.ti.com/lit/pdf/SLUUBH5
https://www.ti.com/feedbackform/techdocfeedback?litnum=SLUUBH5A&partnum=

13 TEXAS
INSTRUMENTS

www.ti.com Screenshots

* Use the Advanced tab (Figure 10-4) to configure:
— OPTIONS: MFR_SPECIFIC_21 register
— API_OPTIONS: MFR_SPECIFIC_32 register

43 Fusion Digital Power Designer - TP5546C23 @ PMBus Address 27d (1Bh) - Texas Instruments

File Device Tools Help TPS546C23 @ 27d (1Bh) - Rail #1

Configure [Limits & On/Off | Advanced | SMBALERT# Mask || Device Info || All Config |
[MFR_21 (OPTIONS) | [mFR_32 (aP1_oPTIONS) J
Auto write on rail or EN_ADC_CNTL

H50C_USER_TRIM: 12.5 %
OV_RESP_SEL

device change Enable ADC operation

EN_AUTO_ARA

Enables auto Alert Response Address response [ Force_syne_our
Store DefaultAll Cvsm [ FORCE_SYNC_IN
Configures the measurement system for fast, vout-only
Restore Default ll measurement mode EN_AVS_USR

0=Measure Vout, Temperature, and Iout

SYNC_FAULT_DIS
Restore User All 1=Measure only Yout O -t L

oo

Allows bypassing the normal valid data checks on register
writes

0=Normal pmbus data write restrictions

1=Data write restrictions are overridden for the folowing
registers

AVG_PROG: 16x

[ RsM_HI_vAL

[]rsM_LO_vaL

DIS_VSEL

[ rsT_voUT 03D

[]EN_DRY_Iv_VSEL

[]En_RESET B

[] pIs_NEGLIM

READ_VOUT RANGE  |01b: READ_VOUT voltsge divider s...

i

Tips & Hints PMBus Log 7
., Monitor
. status PMBLs Log | @

Fusion Digital Power Designer v2.0.179 [2016-10-12] | TPS546C23 Firmware v1.0 @ PMBus Address 27d (1Bh) | USB Adapter v1.0.11 [PEC; 400 kHz]

&8 Texas Instrusents | fusion digital power

Figure 10-4. Configure — Advanced
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The sources of SMBALERT that can be masked can be found and configured on the SMBALERT # Mask tab

(Figure 10-5).

File Device Tools

Help

TPS546C23 @ 27d (1Bh) - Rail #1

Configure

Limits & On/Off || Advanced | SMBALERT# Mask | Device Info || All Config

(VOUT Mask | [MFR_SPECIFIC Mask | [INPUT Mask ]
::\ﬁ,o;ugntea:gnera‘l or ZI:l Over temperature fault BandGap 7 |[]|mot supported
6 |[]|Mot supported 6 |[]|Motsupported
5 || Mot supported 5 |[J| Mot supported
4_ 4 | |Mot supported
3_|:| Mot supported S_D
Z_D Mot supported Z_D Mot supported
[ |Not supported 1 1 | |Not supported
Restore User Al D|Nntsuppnrtsd lo | 0 |[]|Not supported
[ WORD Mask ) [zour (ML Mask )
7 | |mot supported T_ 7_
6 |[]|Mot support=d 6_ G_
5 || Mot supported 5_ 5_
4 |[] |Mot support=d 4_|:| Mot supported 4_
3 RSOSE 3 || Mot supported S_D Not supported
2 | |Mot supported 2 || Mot supported 2 [ |Not supported
1 |[J|Mot supported 1 || Mot supported 1_
0 |[J|mot supported 0 | |Mot supported O_D Not supported

[ TEMPERATURE Mask

[l o7 Fault

Mot supported

i

Mot supported

Mot supported

Mot supported

O
O
[1| Mot supported
[l
[l
[l

Mot supported

o O ——

> Confi

Tips & Hints PMBUS Log 7]
i’ Monitor
:'.",' Status 1PMBus LogJ
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Figure 10-5. Configure — SMBALERT # Mask
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The device information, User Scratch Pad, Write Protection options, and the configuration of Vout Scale Loop,
Vout Transition Rate, and lout Cal Offset can be found on Device Info tab (Figure 10-6).

on Digital Power Designe PS546 @ PMBus Addres d

File Device Tools Help TPS546C23 @ 27d (1Bh) - Rail #1
Configure [ Limits & OnfOff || Advanced |[ SMBALERT# Mask | Device Info [ All Config |
[ Device Constants | (Write Protect ‘
Auto write on rail or 1C Device ID: 0x2346 (TPS546C23) () Disable all writes except to the
device change WRITE_PROTECT command
IC Device REV: 0x0100 Revision: 0x100
() Disable all writes except to the
PMBus Revision: 1.3,1.3 -Partl: 1.3, PartIl: 1.3 WRITE_PROTECT, and OPERATION
commands
Store DefaultAll Capability: Maximum Supported Bus Speed: 400 k-
N isable all writes excep e
Packet E Checkit PEC) S rted: k{ Beize o i)
Restore Default Al e er ng (PEC) Suppo = WRITE_PROTECT, OPERATION,
SMBALERT# Supported: Yes ON_OFF_CONFIG, and VOUT_COMMAND
commands
Restore User Al Whether the device has an SMBALERT # pin and
ST AT supports the SMBus Alert Response protocol. (#) Enable writes to all commands
Format: Linear,
Wout Mode: (Calibration N
Vout Scale Loop: 1.00
Vout Transition Rate: 1,000 [v] mvfus
Tout Cal Offeet: 0.0000 [ A
- ~
MFR_SPECIFIC_00

15 14 11

312 11109 8 76 54 32 10
User Seratch Pad: | 0x001F [0] (0] (@] [o] | [e] [@] (0] [@] I [@] [o] (o] N | N N B B

i) Confi
Tips & Hints PMBus Log E‘
1 Monitor
‘:_./ Status 1PMBus Log J g
Fusion Digital Power Designer v2.0.179 [2016-10-12] | TPS546C323 Firmware v1.0 @ PMBus Address 27d (1Bh) | USE Adapter v1.0.11 [PEC; 400 kHz] #3 Texas InsTRUMENTS | fusion digital power
Figure 10-6. Configure — Device Info
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Use the All Config tab (Figure 10-7) to configure all of the configurable parameters, which also shows other
details like Hex encoding.

File Device Tocls

Help

TPS546C23 @ 27d (1Bh) - Rail #1

Configure

Auto write on rail or
device change

[ Limits & On/0ff [ Advanced | SMBALERT# Mask || Device Info | All Config |

Command | Code ‘ Value /Edit | Hex/Edit

¥ Calibration

Command

| Code | Yalue /Edit

| Hex/Edit

I0UT_CAL_OFFSET i) 0.0000 & | |oxEnoo ON_OFF_CONFIG 2 016 016
MFR_04 (YREF_TRIM) D4 o000 v | oxoooo OPERATION 01 0300 000
Store DefaultAll MFR_05 (STEP_VREF_MARGIN_HIGH) D5 o018y || oxo00s TOFF_DELAY i 0[v]ms | | ox0000
[ Restore Default Al ] MFR_06 (STEP_YREF_MARGIN_LOW) s 0.018FE v | | oxFFFT TOFF_FALL b5 00000
¥DUT_SCALE_LDOP i) 1.00 DxFO04 TON_DELAY el 00000
Restore User All
TON_MAX_FAULT_LIMIT iY== %0000
IC_DEVICE_ID OxAD 0x2346 0x2346 TON_MAX_FAULT_RESPONSE 63 OXEF
B S IC_DEVICE_REY AE 0%0100 TON_RISE 6l %0003
(%) Command Name =
MFR_21 (OPTIONS) +ES 0x1184
() Command Code
MFR_32 (MISC_CONFIG_OPTIONG) PN | Ov_RES %0013 READ_IOUT B 0.004 | 0xED0D
Group by Category
SMBALERT_MASK_CML 1B 0x00 READ_TEMPERATURE_1 08D 23°C | 0x0017
SMBALERT_MASK_INPUT 1B 0x00 READ_YOUT 086 0.002% | 0x0001
SMBALERT MASK_IOUT 1B 0x00 STATUS BYTE 75 || 01000000 x40
SMBALERT_MASK_MFR_SPECIFIC 0xB | 00000000 0x00 STATUS_CML 0x7E | | 00000000 ax00
SMBALERT_MASK_TEMPERATURE 0xB | 00000000 0x00 STATUS_INPUT 07 | | 0ooo0DOD ax00
SMBALERT_MASK_¥OUT melB | 0000000 000 STATUS_TOUT 7B | | 00000000 000
SMBALERT_MASK_WORD xlE | 00001000 %08 STATUS_MFR_SPECIFIC @0 || 00000000 0x00
¥OUT_COMMAND 21 0600y | ox0133 STATUS_TEMPERATURE 70 || 00000000 0x00 I
¥OUT_MAX ez Les0fHy || oxo34p STATUS_¥OUT 74 || 00000000 0x00
YOUT_MIN 136 0.350 v | | ox0083 STATUS_WORD e Click. 0x0840
¥OUT_MODE ez
YOUT_TRANSITION_RATE 027 0xD03C MFR_00 (FOR USER) 0x00 0x001F Ox001F
WRITE_PROTECT 10 0x00
I0UT_OC_FAULT_LIMIT Dt 0xFE54
I0UT_OC_FAULT_RESPONSE 47 0xFF
3' [}
Tips & Hints PMBus Log (=]
-/ Monitor MFR_00 (FOR USER) [0xD0]
L. Status IPMEus Log J g
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Figure 10-7. Configure — All Config

40 TPS546C23 2-Phase SWIFT Step-Down Converter Evaluation Module User's

Guide

SLUUBH5A — NOVEMBER 2016 — REVISED FEBRUARY 2022

Copyright © 2022 Texas Instruments Incorporated

Submit Document Feedback


https://www.ti.com
https://www.ti.com/lit/pdf/SLUUBH5
https://www.ti.com/feedbackform/techdocfeedback?litnum=SLUUBH5A&partnum=

13 TEXAS
INSTRUMENTS
www.ti.com

Screenshots

When the Monitor screen (Figure 10-8) is selected, the screen changes to display real-time data of the
parameters that are measured by the device. This screen provides access to:

Graphs of Vpyr, lout, Temperature, and Pout

Start/Stop Polling, which turns ON or OFF the real-time display of data

Quick access to On/Off config
Control pin activation and OPERATION command

Margin control

Clear Fault. Selecting Clear Faults clears any prior fault flags.

With two devices stacked together, the IOUT reading from either the loop controller or the loop follower device is
the load current supported by the device itself, thus the IOUT reading is half of the total load.

File Device Tools Help TPS546C23 @ 27d (1Bh) - Rail #1
Monitor " Vout - Output Voltage | (Tout - Output Current |
Show/Hide Flots:
A Vout: 1215 W vout: 0.500 (=] v max: 1650 v OCF: 2.0 A ocw: 705 a
Vout [+] Tout - nen 0
out: X .
[ Pout(calc [+] Temp MIN: 0.350 5 v
Pout(calc): 5.00 W
= 2.00 50.00
(s) Fit All Plots on Screen Temp: i T
(7) Scale Plots to Screen
Wiid
200 Stat fLines 40.00
- 1.50
400 Vout, oK
I oK
Show Warn & Fault - o
Limit Editors = 30.00
[7] Show Value Labek e or =Y
Ld oW Value Labels .
on Plots @1k i 100
Misc: oK
Polling Ratz:| 500 E| 1= 2 20.00
(msec) SMBALERT# Mot Asserted
0.50
Stop Polling 10.00
Device Dashboard | || [On/Off Config
! J 4944
System Dashboard 15 [v]] Flode: CONTROL Pin Ony; Cortro: 0.00 0.00
: 39:20 39:40 40:00 40:20 40:40 39:20 39:40 40:00 40:20  40:40
TOFF_DELAY/TOFF_FALL
ure 5]
OPERATION
aTF: 135 (5] c omw: 1203 C
On/fOff: COon
= 160.00
(%) Immediate Off
O softOff T
Margining: (%) None
O Low 120.00
() High
Margin () Acton Fault 100.00
Fault -
Action: () Ignore Fault
80.00
60.00
[ Contrel Line (USB) |
e 40.00
(&) Figh
Oltow r_n--; oc
20.00
.l Configure
0.00
; _ 39:20 3940  40:00  40:20  40:40
-/ Monitor
.. Status | 2 New PMBus Log Messages Show PMBus Log Unigue open/dose settings for Configure, Monitor, and Status @ ‘

Fusion Digital Power Designer v2.0.179 [2016-10-12] | TP5546C23 Firmware v1.0 @ PMBus Address 27d (1Bh) | USB Adapter v1.0.11 [PEC; 400 kHz]

3 Texas InstrumenTs | fusion digital power

SLUUBH5A — NOVEMBER 2016 — REVISED FEBRUARY 2022
Submit Document Feedback

TPS546C23 2-Phase SWIFT Step-Down Converter Evaluation Module User's 41

Copyright © 2022 Texas Instruments Incorporated

Guide


https://www.ti.com
https://www.ti.com/lit/pdf/SLUUBH5
https://www.ti.com/feedbackform/techdocfeedback?litnum=SLUUBH5A&partnum=

13 TEXAS

Screenshots www.ti.com
on Digital Power Designe PS546 @ PMBus Address 364 o
File Device Tools Help TPS546C23 @ 36d (24h) - Rail #1
Monitor (Readn " [Vout - Output Voltage | [Tout - Dutput Current |
Show/Hide Plots:
L Vout: 1209 v vout: () OCF: 2.0 a ocw: ol a
Vout Tout
[ Pout{calc [ Temp Jout: i =D
Pout{calc): 5.67 W
50.00
(%) Fit All Plots on Screen Temp: 33 °C 5T
(C) Scale Plots to Screen } 1.208 V
Width I
200 [ Status Registers/Lines & | 100 40.00
400 Vout oK
lout oK
Show Warn & Fault .
Limit Editors Temp: oK 080 30.00
Input: oK
z:npvlvo\‘malue Labels oML oK
Misc: Is_Slave 0.60
Poling Rate:) 500 LR NG 20.00
(msec) SMBALERT# Mot Asserted 040
[ <top poling '] Clear Faults 1000
p > 0.20
Device Dashboard ] On/Off Config Q
Q 4.69 A
System Dashboard - 0.00 0.00
40:20 40:40 41:00 41:20 41:40 40:20 40:40 41:00 41:20 41:40
o= = &)
- -
OPERATION
oTF: 145 = omw: 120 [ =c
OnjOff:
160.00
140,00
Margining:
120.00+
Margin 100.00
Fault
Action:
80.00
60.00
[ Control Line (USB) 1
(=) High 40.00
O Low 33.0 °C
20.00
.l Configure
0.00
1 .. 40:20 40:40 41:00 41:20 41:40
. Monitor
.l Status 2PMBus Log Messages Show PMBus Log Unique open/dose settings for Configure, Monitor, and Status @ |
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Figure 10-8. Monitor Screen with 10-A Total Load

Selecting Status screen (Figure 10-9) from lower left corner shows the status of the device.
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File Device Tools Help TPS546C23 @ 27d (1Bh) - Rail #1
Status Status Registers
Stop Polling [STATUS vouT ey —» [ STATUS_INPUT B
T oy 7 |OVF 7 |Vin OV Fault
& | OVW STATUS_WORD 6 | Vin OV Warning - -
5 uvw § |Vin UV Warning [ T
—| |15 |vFW
4 |UVF 4 | Vin UV Fault 7 | Over temperature fault Band
—| 14 |oCcFwW
ARA 3 |VOUT_MAX_MIN Warn 3 mrur 3 | Low_VIN & |FSM Illegal ZERO state
2 | TOM MAX Fault 2 |IINOC Fault 5 |FSMIII I MANY ONES state
B 12| MFR fault/wamn =5
1 (0 1 |IIN OC Warning 4 | Invalid PPV1 detection
11  PGOOD_Z
o0 |0 0 |PIN OP Warning 3 | Invalid PPVO detection
10 (FANS —
9 |OTHER 2 vout
e
STATUS_IOUT - ~ ~ 1 |Is_Slave
8 |Unknown | [ STATUS_FANS_1_2
7 | TOUT OC Fault 0 | SYNC_FAULT
7 {Busy Fan 1 Fault
6 |IOUT OC Fault with LV & |OFF
Shutdown Fan 2 Fault
5 |IOUT OC Warning g |G-F
4 |10UT UC Fault il{locE; Fan 2 Warning
3 |Current Share Fault 8 |l Fan 1 Speed Overridden Ls-| STATUS_OTHER
2 |Power Limiting Mode 2 |l Fan 2 Speed Overridden Reserved
1 [POUT OP Fault 1|cm Air Flow Fault Reserved
0 [POUT OP Warning a{loxi Air Flow Warning Input A fuse Or circuit breaker
fault
e [sTATUS_CML ] - - Input & fuse or circuit breaker
STATUS_TEMP L_» | STATUS_FANS_3_4 fault
7 | Invalid C
7 | OT Fault a Ean 3 Fauilt Input A OR-ing device fault
6 | Invalid Data B N
6 |OTWarning Fan 4 Fault Input B OR-ing device fault
5 |PEC Fault
5 |UTFault Fan 3 Warning Output OR-ing device fault
4 |Memory Fault —
4 |UT Warning e Fan 4 Warning
3 |Reserved 2l Fan 3 Speed Overridden
2 |Reserved 1 | other Comms Fault Fan 4 Speed Overridden
1 |Reserved 0 | Other Memary/Logic Fault! Reserved
0 |Reserved Reserved
v | [Wera ] [see other regiter it not set Bt ot mperented
. configure
) Monitor
E Status | 2 PMBus Log Messages Show PMBus Log Unigue open/dose settings for Configure, Monitor, and Status @ ‘
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on Digital Power Designe P5546 @ PMB Addres 6d (24 exa 3 b
File Device Tools Help TPS546C23 @ 36d (24h) - Rail #1
Status [ status Registers ]
Stop Polling ] (sTATUS_VOUT - —»[STATUS_INPUT ‘
[ L aunch Dashboard ] 7 |OVF 7 |Vin OV Fault
6 |ovw [ STATUS_WORD ) 6 |Vin O\ i . ,
= | STATUS_MFR_SPECIFIC
5 |uvw 5
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4 |UVF |~ 4 |Vin UV Fault 7 |Over temperature fault Band
ARA ] 3 |VOUT_MAX_MIN Warn =i 3 |Low_VIN & |FSM Illegal ZERO state
2 | TON MAX Fault 2 |IIN OC Fault 5 |FSM Illegal MANY ONES state
Nane 12 | MFR fault/warn
1|0 1 |IIN OC Warning 4 |Invalid PPV1 detection
11 | PGOOD_Z
0 (0 0 [PIN OP Warning 3 |Invalid PPVO detection
10 |FANS —
s |oTHER 2 | RESET YOUT
- o
STATUS_IOUT -« - . Il s shave oLR
8 |Unknown L= [sTATUS_FANS_1_2 =
7 |I0UT OC Fault 0 |SYNC_FAULT
| B, Fan 1 Fault
6 |10UT OC Fault with LV & | OFF
Shutdown Fan 2 Fault
5 IOUT OC Warning 5 _|owr Fan 1 Warning
4 |IOUT UC Fault 4 |oF Fan 2 Warning
T T - "
3 |Current Share Fault 3 _|Vout MAX_Warning Fan 15peed Overridden Le | STATUS_OTHER
2 |Power Limiting Mode 2 |oTFW Fan 2 Speed Overridden Reserved
1 |POUT OF Fault 1o Air Flow Fault Reserved
0 |POUT OP Warning 0 |oTH Air Flow Warning Input A fuse Or drcuit breaker
fault
- . ’sruusfcn L 1 = - Input B fuse or dreuit breaker
STATUS_TEMP L » [ STATUS_FANS_3_4 fault
7 | Invalid Command . ina device fadl
7 |oT Fault Fan 3 Fault Input A OR-ing device fault
& |Invalid Data ina device fadl
& |OT Warning s e Fan 4 Fault Input B OR-ing device fault
5 |UT Fault Fan 3 Warning Output OR-ing device fault
4 | Memory Fault Ee—
4 |UT Warning 3 |Processor Fault Fan 4 Warning
» 3 -
3 |Reserved 3 |meserved Fan 3 Speed Overridden
2 |Reserved 1 | Other Comms Fault Fan 4 Speed Overridden
1 |Reserved 0 | Other Memory/Logic Fault Reserved
0 |Reserved Reserved
ClearFauls | Key: m Warning See other register  Bit not set Bit not implemented
.l) configure
.IJ Monitor
‘\.“l“ Status 2 PMBus Log Messages Show PMBus Log Unigue open/dose settings for Configure, Monitor, and Status @ |
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Figure 10-9. Status Screen

11 Revision History
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» Updated the numbering format for tables, figures, and cross-references throughout the document. ................ 3
» Updated the updated user's guide title
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