Click here for production status of specific part numbers.

MAX20754 Evaluation Kit

General Description

This evaluation kit demonstrates the MAX20754 PMBus™
compatible, dual-output, multiphase power-supply
controller. The controller generates six pulse-width
modulated (PWM) control signals, or “phases.” The
MAX20754 evaluation kit (EV kit) is a two-output design,
with four phases assigned to output 1 and the remaining two
phases assigned to output 2. Both outputs use coupled
inductor topologies. Coupled inductors reduce the
effective inductor value and size without excessive
ripple current, reducing required output capacitance, and
improving transient response.

The EV kit also demonstrates the MAX20766 power-stage
device. There are six MAX20766 devices, one per phase.

Features

e Optimized for Single +10V to +16V Supply
* Onboard +3.3V Regulator (MAX17501)

e Generates Two Independent Outputs
* Output 1: 4-Phase, 1V, 100A
» Output 2: 2-Phase, 1V, 50A

e 500kHz Switching Frequency

e Independent Enable Switches

e PMBus Configuration and Control
» Compatible with Maxim’s PowerTool™ GUI
» Easy Connection to PC Using MAXPOW-
ERTOOLO002# (order separately)

e Status LEDs
* Power-Good
» Power-Stage Fault
* SMBus Alert

e Proven PCB Layout

e Compensation Scheme Optimized for High
Bandwidth

e Fully Tested and Assembled

PMBus is a trademark of SMIF, Inc.
PowerTool is a trademark of Maxim Integrated Products, Inc.
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Evaluates: MAX20754 and MAX20766

Quick Start

Required Equipment

e 12V DC power supply capable of delivering 250W at
the desired input voltage

e Windows PC with a spare USB port

o MAXPOWERTOOLO02# USB to SMBus Interface
(order separately)

e Maxim Digital PowerTool GUI software

Optional Equipment
e AC/DC “wall adapter” for convenient low-power eval-
uation, connecting to J5 on the EV kit. For example:
+ CUI p/n ETSA120500UC-P5P-SZ (12V, 5A, 60W
max)
+ CUI p/n EMSA120300-P5P-SZ (12V, 3A, 40W max)

e 300MHz four-channel oscilloscope

e BNC-to-SMB cables for convenient, low-noise oscil-
loscope connection to the input and output voltage
sense points. For example: CD International Tech-
nology p/n BSB-174TPR-3.

e Electronic load capable of sinking 100A at 1V
» Two loads are required to test both outputs simul-
taneously
+ Ask about the Maxim MINILOAD device

Digital multimeter (DMM)

Ordering Information appears at end of data sheet.
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MAX20754 Evaluation Kit

Procedure

Note: In the following sections, text in bold refers to items
directly from the EV kit software.

The EV kit is fully assembled and tested. Follow the steps
below to verify board operation. Caution: Do not turn on
the power supply until all connections are completed.

1)

Visit www.the Maxim Integrated website to download
and install the latest version of the Digital PowerTool
Software.

Connect the USB cable from the PC to the MAX-
POWERTOOLOO02# interface adapter.

Connect the adapter ribbon cable to the matching
header J13 on the EV kit, ensuring that J13-Pin 1 is
adjacent to the red wire on the ribbon cable.
Connect the DC power supply positive lead to J6 and
the negative lead to J7 (or use an AC-DC adapter
through J5 using a center-positive 2.1mm [.D. x
5.5mm O.D. plug).

If available, connect the electronic load(s) to the
outputs at screw terminals ST1, ST2, ST3, and ST4,

Evaluates: MAX20754 and MAX20766

being careful to observe the VOUT and GND polarity
indicated by the silkscreen labels.

If available, connect the oscilloscope to the EV kit
for waveform analysis. Coaxial SMB cable connec-
tions J8, J9, and J10 allow low-noise measurement
of the input and output ripple waveforms. (Note that
the input voltage signal at J8 is resistively attenuated
20:1 to protect oscilloscope inputs.)

Ensure that jumpers JP1 and JP2 have shunts
installed.

Enable the external 12V supply.

Enable the onboard MAX17501 12V-t0-3.3V sup-
ply circuit with switch S5. This supplies 3.3V to the
MAX20754, which in turn generates 1.8V power for
the MAX20766 power stage devices.

10) Start the GUI software. The “Dashboard” window

should appear, as shown in Figure 1.

11) Enable the MAX20754 outputs by operating switches

S2 and S3 on the EV kit, or by setting the OPERA-
TION and ON_OFF_CONFIG commands in the
PowerTool GUI.

Figure 1. Maxim PowerTool Graphical User Interface Software Dashboard Window
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MAX20754 Evaluation Kit

Detailed Description of Software

The PowerTool software presents system-level information
on the Dashboard tab. This view collects basic information
for all Maxim PMBus devices found on the bus. This tab
configures sequencing and output voltage levels, and pres-
ents an overview of the system status. Clicking the Stop
Communication button stops all PMBus transactions from
the PowerTool GUI. To force detection of all active devices
on the bus, click the Search for Devices button.

For detailed information on a particular device, click on
the sub-tab for that device’s slave address. This opens
a view with a set of further sub-tabs specific to that
device as shown in Figure 2. The sub-tabs available vary
depending on the GUI version and the connected device’s
capability, but typically include Configuration, Monitor,
Faults Set, and PMBus Command.

The Configuration tab presents the most commonly
used PMBus command data in human-readable form.
The device status is updated by continuous polling of
these commands. Configuration settings for an individual
device can be saved to or restored from an external file.
PMBus command settings can be saved to or restored
from the device’s internal nonvolatile memory as well.

Evaluates: MAX20754 and MAX20766

The Monitor tab shows continuously updated telemetry
data from the device. Rolling plots of output voltage, input
voltage, output current, and temperature data are shown,
including indication of fault limits relative to the operating
point.

The Faults Set tab allows the user to configure and
monitor the status of most protection and warning
functions. The fault levels and fault response commands
are configured from this tab. The full contents of the
STATUS_ register commands are available by clicking the
View Fault/Warning bit by bit button. Fault and warning
flags are cleared by clicking the Clear Fault/Warning but-
ton, which sends the CLEAR_FAULTS PMBus command
to the device.

The PMBus Command tab shows all supported PMBus
commands in a series of sub-tabs, allowing detailed con-
figuration and analysis of the command values. The user
can view the command values in hexadecimal or decimal
format by checking or clearing the Force Hex checkbox.
The Use PEC checkbox enables or disables Packet Error
Checking for all GUlI communications. Note that the
command data is continuously updated by polling; typing
a new value into the text boxes causes the new value to
be sent to the device.

Figure 2. Detailed View for One Device; Configuration Sub-Tab
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MAX20754 Evaluation Kit

Detailed Description of Hardware

The MAX20754 EV kit demonstrates a dual-output step-
down power supply solution, with one four-phase output
and one two-phase output, both of which make use of
coupled inductors. This solution provides high output-
current with high efficiency, fast load-transient response,
and low ripple and noise.

The MAX20754 controller automatically interleaves all
PWM outputs assigned to a given output at even intervals.
The first output is four-phase, resulting in 90° timing; the
second output is two-phase, with 180° timing. Each PWM
signal is connected to one MAX20766 dual power-stage
device, operating in parallel configuration. This configuration
is capable or supplying up to 25A per phase. Each power-
stage is in turn connected to one winding of a coupled
inductor.

Table 1. Jumper JP1

Evaluates: MAX20754 and MAX20766

The MAX20754 controller evenly shares the load current
between phases in a given output. The EV kit is
configured to operate both outputs at 500kHz fundamental
switching frequency, but can be modified to operate any-
where from 300kHz to 800kHz with appropriate compen-
sation network changes. Both outputs are set to supply
1V. The maximum output current for output 1 is 100A, and
for output 2 is 50A.

The output voltage, output rise-time and fall-time, switching
frequency, PMBus address, slope compensation, and
maximum output current are set using only five external
resistors, allowing simple setup and application configura-
tion that does not require PMBus commands. Refer to the
MAX20754 and MAX20766 integrated circuit data sheets
for complete details on design and component selection.

SHUNT POSITION DESCRIPTION
Installed MAX17501 +3.3V output connected to MAX20754 Vpp3p3 input.
Not installed MAX20754 can be powered by an external +3.3V supply at TP35.
Table 2. Jumper JP2
SHUNT POSITION DESCRIPTION
Installed MAX17501 +3.3V output connected to AUX3P3 rail (ENx debounce and status LED logic, etc.).
Not installed The AUX3P3 rail can be powered by an external +3.3V supply at pin 2 of JP2.
Table 3. Connector List
REFERENCE
DESIGNATOR DESCRIPTION
J6 Input supply positive voltage (+5V to +16V)
J7 Input supply ground
ST1 Rail 1 output positive voltage
ST2 Rail 1 output ground
ST3 Rail 2 output positive voltage
ST4 Rail 2 output ground
Header for connection to MAXPOWERTOOLO002# USB to SMBus interface.
Pin 1: SCL
J13 Pin 3: SDA
Pin 7: ALERT
Even-numbered pins: Ground
8 SMB jack for input supply monitoring. This connection has a 1/20 resistive divider with 50Q back-
impedance. Connect to an oscilloscope with 20x scaling and =21MQ input resistance.
J9 SMB jack for rail 1 output voltage monitoring. This connection has 50Q back-impedance.
Connect to an oscilloscope with 1x scaling and 21MQ input resistance.
J10 SMB jack for rail 2 output voltage monitoring. This connection has 50Q back-impedance.
Connect to an oscilloscope with 1x scaling and 21MQ input resistance.
J5 Alternate input supply barrel connector, 2.1mm I.D. x 5.5mm O.D. barrel jack, center-positive.
Do not exceed 5A current.
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Table 4. Switches

DESIGNATOR FUNCTION
S5 SPDT tgggle switch. Enable MAX17501 +3.3V buck regulator to supply VDD3P3
Green light: output enabled
S4 Momentary tactile switch; no function on MAX20754
SPDT toggle switch. Enable Rail 1 output regulation.
S2 Green light: PGOOD1 pin high
Amber light: ALERT pin asserted low
Red light: FAULT pin asserted low (power stage fault detected)
SPDT toggle switch. Enable Rail 2 output regulation.
s3 Green light: PGOOD2 pin high
Amber light: ALERT pin asserted low
Red light: FAULT pin asserted low (power stage fault detected)
Table 5. Test Points
g::IEGRNiq%i DESCRIPTION
TP21 ALERT signal (open drain)
TP20 FAULT signal (open drain)
TP36 SDA signal (open-drain)
TP37 SCL signal (open-drain)
TP17 EN1 signal (open drain)
TP38 ENZ2 signal (open drain)
TP7 Input supply positive voltage
TP8 Input supply ground
TP19 Input voltage sense point for efficiency measurements
TP22 Input ground sense point for efficiency measurements
TP18 PGOOD1 signal (open drain)
TP40 PGOOD?2 signal (open drain)
TP6 PWMO signal (rail 2)
TP5 PWM1 signal (rail 1)
TP4 PWM2 signal (rail 1)
TP3 PWM3 signal (rail 1)
TP2 PWM4 signal (rail 1)
TP1 PWMS5 signal (rail 2)
TP13 Rail 1 loop-response (Bode plot) measurement positive injection point (see Schematic)
TP23 Rail 1 loop-response (Bode plot) measurement negative injection point (see Schematic)
TP25 Rail 1 output voltage efficiency measurement point
TP26 Rail 1 output ground efficiency measurement point

www.maximintegrated.com Maxim Integrated | 5



MAX20754 Evaluation Kit Evaluates: MAX20754 and MAX20766

Table 5. Test Points (continued)

REFERENCE
DESIGNATOR DESCRIPTION
Rail 1 output voltage feedback sense point (for line/load regulation accuracy measurement
TP9 .
with DMM)
Rail 1 output ground feedback sense point (for line/load regulation accuracy measurement
TP10 .
with DMM)
TP14 Rail 2 loop-response (Bode plot) measurement positive injection point (see Schematic)
TP24 Rail 2 loop-response (Bode plot) measurement negative injection point (see Schematic)
TP27 Rail 2 output voltage efficiency measurement point
TP28 Rail 2 output ground efficiency measurement point
Rail 2 output voltage feedback sense point (for line/load regulation accuracy measurement
TP11 .
with DMM)
Rail 2 output ground feedback sense point (for line/load regulation accuracy measurement
TP12 .
with DMM)
TP34 Vpps supply; +1.8V power to MAX20766 power stage, from MAX20754 integrated switcher output
TP35 Vpp3p3 supply; +3.3V power to MAX20754 integrated switcher
TP29, TP30, TP31, TP32, Ground
TP33, TP39

www.maximintegrated.com Maxim Integrated | 6
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Typical Operating Characteristics

|“ 10.0mY N
[

Figure 3. Output 1 Load Transient Response
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Figure 4. Output 2 Load Transient Response

www.maximintegrated.com Maxim Integrated | 7
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Typical Operating Characteristics (continued)
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Figure 5. Output 1 and Output 2 Ripple

Figure 6. Output 1 Bode Plot
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Typical Operating Characteristics (continued)

Figure 7. Output 2 Bode Plot
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Typical Operating Characteristics (continued)
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Figure 8. Output 1 Efficiency

Ordering Information

PART TYPE
MAX20754EVKIT6# MAX20754 EV Kit
MAXPOWERTOOLO002# USB-to-SMBus Interface

www.maximintegrated.com
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MAX20754 EV Kit Bill of Materials
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MAX20754 EV Kit Bill of Materials (continued)
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MAX20754 EV Kit Bill of Materials (continued)
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MAX20754 and MAX20766

Evaluates

MAX20754 Evaluation Ki

MAX20754 EV Kit Bill of Materials (continued)
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MAX20754 and MAX20766

Evaluates

MAX20754 Evaluation Ki

MAX20754 EV Kit Bill of Materials (continued)
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MAX20754 and MAX20766

Evaluates

MAX20754 Evaluation Ki
MAX20754 EV Kit Schematic
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MAX20754 and MAX20766

Evaluates

MAX20754 Evaluation Ki

inued)

MAX20754 EV Kit Schematic (cont
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Evaluates: MAX20754 and MAX20766

MAX20754 Evaluation Kit

MAX20754 EV Kit Schematic (continued)
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MAX20754 and MAX20766

Evaluates

MAX20754 Evaluation Ki

inued)

MAX20754 EV Kit Schematic (cont
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MAX20754 and MAX20766

Evaluates

MAX20754 Evaluation Ki

MAX20754 EV Kit Schematic (continued)
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MAX20754 and MAX20766

Evaluates

MAX20754 EV Kit Schematic (continued)

MAX20754 Evaluation Ki
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MAX20754 and MAX20766

Evaluates

MAX20754 Evaluation Ki

(continued)

MAX20754 EV Kit Schematic
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MAX20754 Evaluation Kit

MAX20754 EV Kit PCB Layout Diagrams

Evaluates: MAX20754 and MAX20766
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MAX20754 EV Kit—Top Silkscreen

MAX20754 EV Kit—Top

(I (e)(e)

MAX20754 EV Kit—Level 2 GND
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MAX20754 EV Kit—Level 3 Signal

Maxim Integrated | 23



MAX20754 Evaluation Kit
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MAX20754 EV Kit PCB Layout Diagrams (continued)
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MAX20754 EV Kit—Level 4 Signal

MAX20754 EV Kit—Level 5 GND
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MAX20754 EV Kit—Bottom
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MAX20754 EV Kit—Bottom Silkscreen
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