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Introduction
The Isolated Bias Generator for SiC Gate Drivers Reference Design is based on MCP14T0517B which operates
at 5V input voltage. The board provides galvanic isolated and regulated bias voltage of +20V with respect to 0V
and -5V with respect to 0V at up to 100 mA of current. The board features configurable ENABLE pin for external
control and synchronization.

The MCP14T0517A/B device is a push-pull transformer driver designed for small form factor isolated power
supply applications with a switching frequency of 150 kHz for MCP14T0517A and 450 kHz for MCP14T0517B.
MCP14T0517A/B allows synchronization with multiple devices and operation at higher frequencies by applying
an external clock of up to 1000 kHz.

Figure 1. Isolated Bias Generator for SiC Gate Drivers Reference Design Block Diagram
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Features
The Isolated Bias Generator for SiC Gate Drivers Reference Design has the following features:

• Input Voltage (VIN): 5V
• Output Voltages: +20V with respect to 0V and -5V with respect to 0V
• Output Current: up to 100 mA (for the output voltage of +25V with respect to -5V)
• Switching Frequency: 450 kHz
• Overtemperature and Overcurrent Protections
• Ro-HS Compliant

Kit Contents
The Isolated Bias Generator for SiC Gate Drivers Reference Design kit includes:

• Isolated Bias Generator for SiC Gate Drivers Reference Design PCB
• Two 3-pin 2.54 mm header connectors for input and output signals
• Important Information Sheet
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1. Setup and Configuration
The Isolated Bias Generator for SiC Gate Drivers Reference Design is a small (34 x 10 mm) printed-
circuit board (PCB) module that has two 3-pin 2.54 mm header connectors for input and output
signals. The input connector is a 3-pin header for the 5V input voltage supply and for the external
enable signal. The output connector is a 3-pin 2.54 mm header, and it provides a regulated bias
voltage of +25V with respect to -5V. The PCB board includes a transformer with 1:2.88 turns ratio, a
rectifier bridge and a voltage regulator.

The Isolated Bias Generator for SiC Gate Drivers Reference Design is fully assembled and tested and
can bias a SiC Gate Driver with +25V with respect to -5V for up to 100 mA of current.

Figure 1-1. Isolated Bias Generator for SiC Gate Drivers Reference Design PCB
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To power up the Isolated Bias Generator for SiC Gate Drivers Reference Design the following steps
must be completed:

1. Connect the +5V pin of J1 connector to the ENABLE pin of J1 in order to enable MCP14T0517B.
Alternatively, the ENABLE pin can be driven by an external 5V power source.

2. Connect the external 5V power source to J1 connector between +5V pin and GND1 pin.
3. Connect the SiC Gate Driver or a load to J2 as shown in Figure 1-1.
4. Power up the external 5V power source.
5. The output voltage should be +25V. Alternatively, a voltmeter can be connected between the

middle pin of J2 (unlabeled in Figure 1-1) and the +20V pin to read +20V and between the middle
pin of J2 (unlabeled in Figure 1-1) and the -5V pin to read -5V.
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2. Schematic and Layout
This section contains the following schematic and layout for the Isolated Bias Generator for SiC Gate
Drivers Reference Design:

• Board - Schematic
• Board - Top Copper and Silk
• Board - Bottom Copper and Silk
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2.1. Schematic
rotatethispage90

Figure 2-1. Board - Schematic rotatethispage90
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2.2. Layout
Figure 2-2. Top Copper and Silk

Figure 2-3. Bottom Copper and Silk
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3. Bill of Materials (BOM)
Qty. Reference Description Manufacturer Part Number

2 C1, C2 Capacitor, Ceramic, 4.7 μF, 16V, 10%, X7R, SMD,
0805

Murata Electronics® GRM21BR71C475KE51L

1 C3 Capacitor, Ceramic, 4.7 μF, 50V, 20%, X7R, AEC-
Q200, SMD, 1206

KEMET C1206X475M5RACAUTO

4 D1, D2, D5, D6 Diode, Schottky, 470 mV @ 500 mA, 40V, SMD,
SOD-323

Nexperia USA Inc. PMEG4005AEAZ

1 D3 Diode, Zener, 5.1V, 400 mW, SMD, SOD-323 Nexperia USA Inc. PDZ5.1B,115

1 D4 Diode, Zener, 25.06V, 320 mW, SOD-323, AEC-
Q101

Nexperia USA Inc. PZU24B3A-QX

1 J1 Connector, HDR-2.54, Male, 1x3, Gold, 6.10
Through Hole, Vertical

METZ CONNECT USA Inc. PR20203VBNN

1 J2 Connector, HDR-2.54, Male, 1x3, Gold, 5.84,
Through Hole, Vertical

FCI 68000-103HLF

1 Q1 Transistor, Bipolar, NPN, 40V, 200 mA, 200 mW,
SOT-323

Diodes Incorporated® MMST3904-7-F

1 R1 Resistor, Thick Film, 1 kΩ, 1%, 1/8W, SMD, 0805 Vishay/Dale CRCW08051K00FKEA

1 R2 Resistor, Thick Film, 2.7 kΩ, 1%, 1/4W, SMD, 1206,
AEC-Q200

Panasonic® - ECG ERJ-8ENF2701V

1 T1 Transformer SMPS, 1:2.88, 5V, 1A, 86 μH, SMD,
AEC-Q200

Wurth Elektronik 750316819

1 U1 Analog Transformer Driver, Push-Pull, 450 kHz, 6
Lead, SOT-23

Microchip Technology
Inc.

MCP14T0517BT-E/CH
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4. Performance
Figure 4-1. D1 and D2 Waveforms at 120 mA Load Current

D2 - 450 kHz

D1 - 450 kHz

Figure 4-2. Output Ripple at 120 mA Load Current

VOUT Ripple - 20 mV @ 120 mA load current
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5. Revision History
The revision history describes the changes that were implemented in the document. The changes
are listed by revision, starting with the most current publication.

Revision Date Section Description

A 11/2025 Initial Revision
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Microchip Information
Trademarks
The “Microchip” name and logo, the “M” logo, and other names, logos, and brands are registered
and unregistered trademarks of Microchip Technology Incorporated or its affiliates and/or
subsidiaries in the United States and/or other countries (“Microchip Trademarks”). Information
regarding Microchip Trademarks can be found at https://www.microchip.com/en-us/about/legal-
information/microchip-trademarks.

ISBN: 979-8-3371-2373-8

Legal Notice
This publication and the information herein may be used only with Microchip products, including
to design, test, and integrate Microchip products with your application. Use of this information
in any other manner violates these terms. Information regarding device applications is provided
only for your convenience and may be superseded by updates. It is your responsibility to ensure
that your application meets with your specifications. Contact your local Microchip sales office for
additional support or, obtain additional support at www.microchip.com/en-us/support/design-help/
client-support-services.

THIS INFORMATION IS PROVIDED BY MICROCHIP “AS IS”. MICROCHIP MAKES NO REPRESENTATIONS
OR WARRANTIES OF ANY KIND WHETHER EXPRESS OR IMPLIED, WRITTEN OR ORAL, STATUTORY
OR OTHERWISE, RELATED TO THE INFORMATION INCLUDING BUT NOT LIMITED TO ANY IMPLIED
WARRANTIES OF NON-INFRINGEMENT, MERCHANTABILITY, AND FITNESS FOR A PARTICULAR
PURPOSE, OR WARRANTIES RELATED TO ITS CONDITION, QUALITY, OR PERFORMANCE.

IN NO EVENT WILL MICROCHIP BE LIABLE FOR ANY INDIRECT, SPECIAL, PUNITIVE, INCIDENTAL, OR
CONSEQUENTIAL LOSS, DAMAGE, COST, OR EXPENSE OF ANY KIND WHATSOEVER RELATED TO THE
INFORMATION OR ITS USE, HOWEVER CAUSED, EVEN IF MICROCHIP HAS BEEN ADVISED OF THE
POSSIBILITY OR THE DAMAGES ARE FORESEEABLE. TO THE FULLEST EXTENT ALLOWED BY LAW,
MICROCHIP’S TOTAL LIABILITY ON ALL CLAIMS IN ANY WAY RELATED TO THE INFORMATION OR
ITS USE WILL NOT EXCEED THE AMOUNT OF FEES, IF ANY, THAT YOU HAVE PAID DIRECTLY TO
MICROCHIP FOR THE INFORMATION.

Use of Microchip devices in life support and/or safety applications is entirely at the buyer’s risk,
and the buyer agrees to defend, indemnify and hold harmless Microchip from any and all damages,
claims, suits, or expenses resulting from such use. No licenses are conveyed, implicitly or otherwise,
under any Microchip intellectual property rights unless otherwise stated.

Microchip Devices Code Protection Feature
Note the following details of the code protection feature on Microchip products:

• Microchip products meet the specifications contained in their particular Microchip Data Sheet.
• Microchip believes that its family of products is secure when used in the intended manner, within

operating specifications, and under normal conditions.
• Microchip values and aggressively protects its intellectual property rights. Attempts to breach the

code protection features of Microchip products are strictly prohibited and may violate the Digital
Millennium Copyright Act.

• Neither Microchip nor any other semiconductor manufacturer can guarantee the security of its
code. Code protection does not mean that we are guaranteeing the product is “unbreakable”.
Code protection is constantly evolving. Microchip is committed to continuously improving the
code protection features of our products.

https://www.microchip.com/en-us/about/legal-information/microchip-trademarks
https://www.microchip.com/en-us/about/legal-information/microchip-trademarks
https://www.microchip.com/en-us/support/design-help/client-support-services
https://www.microchip.com/en-us/support/design-help/client-support-services
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