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RDHP-2102 integrations

Reference Design Board,
General Purpose Base Board for SCALE-iDriver™ SIC1182K

Product Highlights The design is proposed for the following application conditions:
¢ General purpose applications

e SiC-MOSFET in TO-247-4 housing

Up to 8A gate peak current

Up to 1.3W gate power per channel

Ambient Temperature: -40... 85°C

Suitable for TO-247-4 SiC-MOSFETs
Tested with Mitsubishi BM022N120K
Up to 800V DC-link voltage
Onboard DC-link capacitor

Electrical Interface with 5V-Logic
Short Circuit Detection
Source-Controller

Functional Description

The RDHP-2102 is a two-channel gate driver board for TO-247-4
SiC-MOSFETs with an onboard DC-link capacitor which provides a low
inductive commutation path for the SiC-MOSFETs. It has an electrical
interface with 5V-logic-levels. It receives the switching signals on IN1
and IN2 and provides the feedback signals SO1 and SO2. It contains a
built-in isolated power supply for the secondary sides which is
5V-powered along with the primary side by the pins V5 and GND. The
total secondary supply as well as the sharing of the voltage levels for
turning-on and -off can be adjusted.

The driver provides a short-circuit detection by a resistor chain
connected to the drain of the SiC-MOSFET. In order to make fast
switching possible the board contains a low inductive DC-link.

Figure 1.  3D-Picture.
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Pin Functional Description
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Figure 2. Pin Configuration.

Connector X300 These connectors (M4 power socket) represent the DC-connections of

The connector X300 (FCI 71918-110LF) represents the electrical the haif-bridge.
interface of the board. SiC-MOSFET Q1 and Q2
V5 (Pin 1) TH-Solder-pads for the SiC-MOSFETs in TO-247-4 housing.

This pin is the primary-side 5 V supply voltage connection for the Screw Holes S
integrated DC/DC converter which supplies the secondary sides and Holes for M3-screws for mechanical fixation.
for the primary side.

INA (Pin 9)
This pin is the 5V-command input for channel 1 (high-side switch).

INB (Pin 5)
This pin is the 5V-command input for channel 2 (low-side switch).

SO01 (Pin 7)
This pin is the status output for channel 1 (high-side switch).

S02 (Pin 3)
This pin is the status output for channel 2 (low-side switch).

GND (Pins 2, 4, 6, 8, 10)
These pins are the connection to the ground potential. All signals
refer to these pins.

LED1
This LED indicates the supply voltage V5. No light means no-voltage.
LED2

This LED indicates the supply voltage VDC used to power the
secondary sides. No light means no voltage.

Connector AC

This connector (M4 power socket) represents the AC-connection of
the half-bridge.

Connectors DC+ and DC-
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Equivalent Circuit
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Figure 3.  Equivalent Circuit.
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Gate Resistors
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Figure 4.  Position of the Gate Resistors.

Gate resistor values can be changed according to the application. Gate resistors of SMD (size 1206) package can be selected. Their position is

depicted in Figure 4.

Channel Turn-On Gate Resistors Turn-Off Gate Resistors
1 R112a...b in parallel R113a...b in parallel
2 R212a...b in parallel R213a...b in parallel
Rev. A 04/22
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Short Circuit Detection
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Figure 5. Position of components for Short Circuit Detection.

The SIC1182K gate driver IC from Power Integrations provides a sense input for monitoring short-circuit conditions of the power semiconductor.
This design offers a short circuit detection function using a resistor network. A assembly variant of implementation tested with Mitsubishi
BM022N120K is described in the following table:

Channel Resistor Chain Timing Resistor R Timing Capacitor C Decoupling Resistor R
R100...R108 R109 C100 R110
! 270 kQ each 150 kQ 10 pF 3.3kQ
R200...R208 R209 C200 R210
2 270 kQ each 47 kQ 47 pF 3.3kQ

All mentioned components as shown in Figure 5 can be changed to meet the desired behavior of the short circuit detection.
e R100 ... R108 and R200 ... R208 are dimensioned for 1200V power semiconductors and can be decreased according to the data sheet of
SIC1182K when using lower voltage ranges.

¢ Increasing R109 and R209 accelerates the SC detection time and lowers the detection threshold voltage.

¢ Increasing C100 and C200 increases the short circuit detection time but avoids false tripping.
¢ Decreasing R110 and R210 helps to avoid false tripping of the short circuit detection.
The details of the short circuit detection function are described in the corresponding data sheet of the gate driver.
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Minimum Pulse Suppression
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Figure 6.  Position of Capacitors for the Minimum Pulse Suppression.

This design possesses a minimum pulse suppression with a time constant t of typically 99ns. If required the setting can be changed by
adjusting C300 and C306 which are depicted in Figure 6. The time constants are given by the following equations:

T, = 99 Q x C300
T, =99 Q x C313

Recommended values of C300 and C313 are in the range of 1 nF (t, = 99 ns) to 3.3 nF (r, = 327 ns), depending on the actual application
conditions.

Blocking Time

During the blocking time, which is set to typically 10 ps, the SIC1182K ignores incoming command signals. The blocking time starts once a fault
was detected by the gate driver IC’s secondary side (undervoltage lock-out or a short-circuit event) or when an undervoltage condition ends on
the primary side. For further details refer to the data sheet of the gate driver SIC1182K.
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Source Controller
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Figure 7. Position of Source Controller and the Voltage Regulator Components.

In order to realize the appropriate gate switching voltage levels an external source controller in addition to the SIC1182K is used. The following
voltage levels are provided:

¢ Positive Rail (V,

VISO-Source

¢ Negative Rail (V.

): 15V (load dependent)
): -5 V (controlled)

Source—COM

The negative rail is controlled by the help of a shunt regulator TL431BFDT by NXP.

The regulated voltage is calculated with V. =V x (1 + Rx21/Rx20).

VISO-Source
In the proposed design the resistors like highlighted in Figure 7 are set to the following values: Rx21 = 4.7 kQ, Rx20 = 4.7 kQ
Secondary Side Voltage Regulator

The total secondary side voltage V, ., . is regulated by a linear regulator on the primary side. The winding factor of the transformer is 5.

Thus the total secondary side voltage V is calculated by V. = 5x 1.25V x ((R308+R309)/R309) with R308 = 2.2 kQ and R309 =1
kQ.

VISO-COM VISO-COM

CAD Data

The set of CAD data, which includes the circuit schematics, Gerber files, assembly drawing, BOM and Pick-and-Place file are available as
separate documents bundled together with this documentation.
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Product Dimensions
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Figure 8. Top View.
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Figure 9.  Side View.
Product Details
Part Number Power Module Voltage Current Package Power Device Supplier
Class Class
RDHP-2102 BM022N120K 1200 vV 71A TO-247-4 Mitsubishi

Transportation and Storage Conditions
For transportation and storage conditions refer to Power Integrations’ Application Note AN-1501.

RoHS Statement

We hereby confirm that the product supplied does not contain any of the restricted substances according Article 4 of the RoHS Directive
2011/65/EU in excess of the maximum concentration values tolerated by weight in any of their homogeneous materials.

Additionally, the product complies with RoHS Directive 2015/863/EU (known as RoHS 3) from 31 March 2015, which amends Annex II of
Directive 2011/65/EU.
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Notes
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Power Integrations reserves the right to make changes to its products at any time to improve reliability or manufacturability. Power Integrations
does not assume any liability arising from the use of any device or circuit described herein. POWER INTEGRATIONS MAKES NO WARRANTY
HEREIN AND SPECIFICALLY DISCLAIMS ALL WARRANTIES INCLUDING, WITHOUT LIMITATION, THE IMPLIED WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE, AND NON-INFRINGEMENT OF THIRD PARTY RIGHTS.

Patent Information

The products and applications illustrated herein (including transformer construction and circuits external to the products) may be covered by one
or more U.S. and foreign patents, or potentially by pending U.S. and foreign patent applications assigned to Power Integrations. A complete list of
Power Integrations patents may be found at www.power.com. Power Integrations grants its customers a license under certain patent rights as set
forth at www.power.com/ip.htm.

Life Support Policy
POWER INTEGRATIONS PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DEVICES OR SYSTEMS
WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF POWER INTEGRATIONS. As used herein:

1. A Life support device or system is one which, (i) is intended for surgical implant into the body, or (ii) supports or sustains life, and (iii) whose
failure to perform, when properly used in accordance with instructions for use, can be reasonably expected to result in significant injury or
death to the user.

2. A critical component is any component of a life support device or system whose failure to perform can be reasonably expected to cause the
failure of the life support device or system, or to affect its safety or effectiveness.

Power Integrations, the Power Integrations logo, CAPZero, ChiPhy, CHY, DPA-Switch, EcoSmart, E-Shield, eSIP, eSOP, HiperPLC, HiperPFS,
HiperTFS, InnoSwitch, Innovation in Power Conversion, InSOP, LinkSwitch, LinkZero, LYTSwitch, SENZero, TinySwitch, TOPSwitch, PI, PI Expert,
PowiGaN, SCALE, SCALE-1, SCALE-2, SCALE-3 and SCALE-iDriver, are trademarks of Power Integrations, Inc. Other trademarks are property of
their respective companies. ©2022, Power Integrations, Inc.

Power Integrations Worldwide Sales Support Locations

World Headquarters Germany (AC-DC/LED Sales) Italy Singapore
5245 Hellyer Avenue Einsteinring 24 Via Milanese 20, 3rd. FIl. 51 Newton Road
San Jose, CA 95138, USA 85609 Dornach/Aschheim 20099 Sesto San Giovanni (MI) Italy #19-01/05 Goldhill Plaza
Main: +1-408-414-9200 Germany Phone: +39-024-550-8701 Singapore, 308900
Customer Service: Tel: +49-89-5527-39100 e-mail: eurosales@power.com Phone: +65-6358-2160
Worldwide: +1-65-635-64480 e-mail: eurosales@power.com e-mail: singaporesales@power.com
Americas: +1-408-414-9621 . Japan .

S Germany (Gate Driver Sales) Yusen Shin-Yokohama 1-chome Bldg. Taiwan
e-mail: usasales@power.com HellwegForum 3 1-7-9, Shin-Yokohama, Kohoku-ku 5F, No. 318, Nei Hu Rd., Sec. 1
China (Shanghai) 59469 Ense Yokohama-shi, Nei Hu Dist.
Rm 2410, Charity Plaza, No. 88 Germany Kanagawa 222-0033 Japan Taipei 11493, Taiwan R.O.C.
North Caoxi Road Tel: +49-2938-64-39990 Phone: +81-45-471-1021 Phone: +886-2-2659-4570
Shanghai, PRC 200030 e-mail: igbt-driver.sales@power.com e-mail: japansales@power.com e-mail: taiwansales@power.com
Phom_e.: +§6-21-6354-6323 India Korea UK
e-mail: chinasales@power.com #1, 14th Main Road RM 602, 6FL Building 5, Suite 21
China (Shenzhen) Vasanthanagar Korea City Air Terminal B/D, 159-6  The Westbrook Centre
17/F, Hivac Building, No. 2, Keji Nan Bangalore-560052 India Samsung-Dong, Kangnam-Gu, Milton Road
8th Road, Nanshan District, Phone: +91-80-4113-8020 Seoul, 135-728, Korea Cambridge
Shenzhen, China, 518057 e-mail: indiasales@power.com Phone: +82-2-2016-6610 CB4 1YG
Phone: +86-755-8672-8689 e-mail: koreasales@power.com Phone: +44 (0) 7823-557484

e-mail: chinasales@power.com e-mail: eurosales@power.com




