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/{ENESAS User’'s Manual

HIP2211EVAL2Z

Evaluation Board

The HIP2211EVAL2Z evaluation board is designed to provide a quick and comprehensive method for evaluating
the HIP2211 100V 3A source, 4A sink high-frequency half-bridge driver for driving the gates of two N-channel
MOSFETs in a half-bridge configuration. Two N-channel MOSFETs (with dual footprint supporting multiple
packages such as TO220 and DPAK) and an inductor-capacitor LC filter are included on the evaluation board to
allow for the evaluation of a half-bridge driven load such as a synchronous buck switching regulator.

The HIP2211 half-bridge driver is offered in an 8 Ld SOIC, 8 Ld DFN, or 10 Ld DFN package (with enhanced
thermal EPAD). The HIP2211EVAL2Z evaluation board is designed for the 8 Ld SOIC package. It operates from a
supply voltage of 6V to 18V DC with the capability of driving both the high-side and the low-side MOSFETSs in a
100V half-bridge configuration.

Key Features
» 3A source and 4A sink NMOS gate drivers

Internal level shifter and bootstrap diode for gate driver on high-side NFET

Up to 100V high-side bootstrap reference

6V to 18V bias supply operation

Fast 15ns typical propagation delay and 2ns typical propagation delay match supports up to 1MHz operation

Specifications

This board is optimized for the following operating conditions:
* Vpp supply: 12V nominal

* Vgripge supply input: OV to 60V

* PWM switching frequency: 100kHz

* Peak gate drive current: 3A source and 4A sink

Ordering Information

Part Number Description

HIP2211EVAL2Z HIP2211 8 Ld SOIC evaluation board

Related Literature

For a full list of related documents, visit our website:

« HIP2211, HIP2210 device pages
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Figure 1. HIP2211 Typical Application Block Diagram
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HIP2211EVAL2Z 1. Functional Description

1. Functional Description

The HIP2211EVAL2Z is designed to provide a comprehensive and versatile platform for you to evaluate the
functionality and prototype an application of the HIP2211 N-channel MOSFET half-bridge driver. This evaluation
board includes the MOSFETs (with dual footprint for TO220 and DPAK) and an inductor-capacitor output filter for
evaluating an open loop type synchronous buck DC/DC converter where the output voltage is controlled through
the duty cycle of the signals into the HI/LI pins.

1.1 Operating Range

The HIP2211EVAL2Z evaluation board is designed for 60V half-bridge applications with 12V supply to bias the
VDD of the HIP2211 IC. While the HIP2211 voltage ratings for the bootstrap reference and VDD supply are much
higher, you should monitor the transient voltages at the switching nodes for applications exceeding 60V on the
half-bridge or 12V on the driver bias to ensure they do not violate the absolute maximum ratings of the HIP2211
driver.

The inductance and capacitance value of the output LC filter is chosen for 100kHz switching operation. You can
replace these components with different values if a different switching frequency is required.

1.2 Recommended Equipment
» A power supply that can deliver 12V or higher with at least 2A source current capability

» A power supply that can deliver 60V or higher to bias the half bridge
» A pulse generator with OV to 5V logic level output and 100kHz capability

Optional: A pulse generator with two synchronizable 0V to 5V logic level outputs and 100kHz capability

* A minimum 4-channel oscilloscope to monitor LI, HI, LO, HO, and HS signals

Optional: A DC electronic load to draw current out of the LC filter output

1.3  Driver Logic Input

The HIP2211EVAL2Z evaluation board provides two options for the logic input of the driver (HI/LI or PWM) in an
effort to relax the pulse generator requirement for evaluating the board.

If a pulse generator is used with only one square wave output available, connect it to the PWM terminal J1 on the
board. This single PWM signal is converted into a HI signal and a LI signal with added RC delays.

Note: The HIP2211 HI and LI inputs do not have logic input lockout protection, so it is critical to provide adequate
dead time between the two square wave inputs.

Before bringing up the HIP2211, adjust the RC delays (R3 and C30 for the HI signal, R2 and C29 for the LI signal)
and verify on the oscilloscope that the required duty cycle and input dead time are achieved. As an example, with
a value of 3k for R2, 4k for R3, and 100pF for C29 and C30, a 100kHz PWM input with a 30% duty cycle is
converted into the HI and LI signals with an approximately 25% duty cycle and 300ns-350ns dead time.

If two square wave outputs from a pulse generator are available, then simply connect them to the HI (J9) and LI (J13)
terminals. Ensure that there are no jumpers on JP1, JP2, and JP3, because the PWM to HI/LI conversion circuit
on the board is not required in this case. Adequate dead time is required between the two square wave inputs.
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Figure 2. Dead Time
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HIP2211EVAL2Z 1. Functional Description

1.4 Quick Start Guide
1. Connect a 6V to 18V supply to VDD terminals on board {J2 (+) and J3 (-)}.

2. If a pulse generator with only one square wave output is used, connect it to the PWM BNC connector J1.
Note: There is a 50Q pull-down resistor on this terminal; therefore, the output impedance of the signal
generator should be set to 50Q to match the pull-down resistor.)

a. Place a jumper on JP3 and remove any jumpers on JP1 and JP2 before turning on the VDD power supply.
b. Place oscilloscope probes on the converted HI and LI signals (the output of U3 and U2, respectively).

c. Turn on the pulse generator and the VDD power supply. Adjust the RC delays (R3 and C30 for HI, R2 and
C29 for LI) until the required input dead time and duty cycle are achieved.

d. Turn off the VDD power supply and the pulse generator output. Place a jumper on JP1 and JP2 and keep
the jumper on JP3.

3. If a pulse generator with two square wave outputs is used, connect them to the HI (J9) and LI BNC (J13)
connectors. Ensure that adequate dead time is set up between the two signals from the pulse generator.

4. Connect a power supply capable of 60V or higher and 10A to V_BRIDGE terminals {J18(+) and J17(-)}.

5. Turn on the VDD power supply to 12V.

6. Turn on the bridge voltage supply V_BRIDGE to the required voltage (such as 48V).

7. Turn on the PWM or the HI and LI signals. Verify HO and LO outputs are switching. LO switches between GND
and VDD (12V for this example) in phase with LI. HO switches between GND and VHB +V_BDRIDGE in phase
with HI.
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HIP2211EVAL2Z 2. PCB Layout Guidelines

2. PCB Layout Guidelines

For best thermal performance, connect the driver EPAD to a low thermal impedance ground plane. Use as many
vias as possible to connect the top layer PCB thermal land to ground planes on other PCB layers. For best
electrical performance, connect the VSS and AGND pins through the EPAD to maintain a low impedance
connection between the two pins.

When adjustable dead time is used, connect the resistor to the RDT pin and GND plane close to the IC to
minimize ground noise from disrupting the timing performance.

Place the VDD decoupling capacitors and bootstrap capacitors close to the VDD-VSS and HB-HS pins,
respectively. Use decoupling capacitors to reduce the influence of parasitic inductors. To be effective, these
capacitors must also have the shortest possible lead lengths. If vias are used, connect several paralleled vias to
reduce the inductance.

In addition:
» Keep power loops as short as possible by paralleling the source and return traces

+ Adding resistance might be necessary to dampen resonating parasitic circuits. In PCB designs with long leads
on the LO and HO outputs, add series gate resistors on the bridge FETs to dampen the oscillations

+ Large power components (such as power FETSs, electrolytic capacitors, power resistors) have internal parasitic
inductance, which cannot be eliminated. This must be accounted for in the PCB layout and circuit design

* If you simulate your circuits, consider including parasitic components

2.1 HIP2211EVAL2Z Evaluation Board

RENESAS V_BRIDGE
I

(€ W

DANGER /I @

HIGH VOLTAGE
AHIP2211EVAL2Z REV.A v oyt T

Figure 3. HIP2211EVAL2Z Evaluation Board (Top)
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2. PCB Layout Guidelines
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Figure 4. HIP2211EVAL2Z Evaluation Board (Bottom)
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2. PCB Layout Guidelines
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HIP2211EVAL2Z

2. PCB Layout Guidelines

2.3 Bill of Materials
Qty | Reference Designator Description Manufacturer Manufacturer Part
1 PWB-PCB, HIP2211EVAL2Z, REVA, ROHS IMAGINEERING INC HIP2211EVAL2ZREVAPCB
2 |C5,C6 CAP, SMD, 1210, 0.1uF, 200V, 20%, X7R, KEMET C1210C104K2RAC
ROHS
1 [C12 CAP, SMD, 2225, 1.0uF, 200V, 10%, X7R, KEMET C2225C105K2RAC7800
ROHS
1 |C34 CAP, SMD, 0603, 10uF, 10V, 20%, X7R, ROHS | MURATA GRM188271A106MA73D
1 |C22 CAP, SMD, 0805, 1.0pF, 50V, 10%, X7R, ROHS | MURATA GRM21BR71H105KA12L
2 |C29, C30 CAP, SMD, 0603, 100pF, 50V, 5%, COG, ROHS | PANASONIC ECJ-1VC1H101J
4 |C4,C31,C32,C33 CAP, SMD, 0603, 0.1uF, 50V, 10%, X7R, ROHS | AVX 06035C104KAT2A
1 |C2 CAP, SMD, 0603, 0.22pF, 50V, 10%, X7R, MURATA GCM188R71H224KA64D
ROHS (AEC-Q200)
2 |C10,CMM CAP, SMD, 0805, 0.1uF, 100V, 10%, X7R, TDK C2012X7R2A104K
ROHS
4 |C13,C14,C23,C24 CAP, SMD, 1210, 1.0uF, 100V, 10%, X7R, VENKEL C1210X7R101-105KNE
ROHS
2 |C3,C21 CAP, SMD, 1210, 4.7uF, 50V, 10%, X7R, ROHS | MURATA GRM32ER71H475KA88L
2 1J2,J3 CONN-TURRET, TERMINAL POST, TH, ROHS | KEYSTONE 1514-2
3 [J1,J49,J413 CONN-BNC, RECEPTACLE, TH, 4 POST, 50Q, | AMPHENOL 31-5329-51RFX
SILVERCONTACT, ROHS
16 | TP1-TP11, TP14, TP15, | CONN-MINI TEST POINT, VERTICAL, WHITE, | KEYSTONE 5002
TP16, TP18, TP19 ROHS
6 |J4,J5,J6, JP1, JP2, JP3 | CONN-HEADER, 1x2, RETENTIVE, 2.54mm, |BERG/FCI 69190-202HLF
0.230x 0.120, ROHS"
2 |D2,D3 DIODE-SWITCHING, AXIAL, DO-35, 100V, FAIRCHILD 1N4148
0.2A, 500mW, ROHS
1 L1 COIL-INDUCTOR, AEC-Q200, SMD, 16.9mm, |[BOURNS SRP1770TA-6R8M
6.8uH, 20%, 19A, ROHS
1 (U1 IC-100V, 4A HI/LI HALF BRIDGE DRIVER, 8P, | RENESAS ELECTRONICS | HIP2211FBZ
SOIC, ROHS AMERICA
1 |U4 IC-40V LDO ADJ. LINEAR REGULATOR, 8P, |INTERSIL ISL80136IBEAJZ
EPSOIC, ROHS
1 |U2 IC-INVERTER, 1CHANNEL, SCHMITT TEXAS INSTRUMENTS SN74LVC1G14DCKT
TRIGGER, SMD, 5P, SC-70-5, ROHS
1 [U3 IC-BUFFER, NON-INVERTING, SCHMITT TEXAS INSTRUMENTS SN74LVC1G17DCKR
TRIGGER, SMD, 5P, SC-70-5, ROHS
2 1Q1,Q2 TRANSIST-MOS, N-CHANNEL, SMD, 3P, INFINEON TECHNOLOGY | IPD200N15N3GATMA1
TO-252-3, 150V, 50A, ROHS
2 |R2,R3 POT-TRIM, TH, 3P, 50k, 1/4W, 10%, 12TURN, |[BOURNS 3262W-1-503LF
TOPADJUST, ROHS
1 |R6 RES, SMD, 0603, 0Q, 1/10W, TF, ROHS VENKEL CR0603-10W-000T
2 |R15,R17 RES, SMD, 0603, 100k, 1/10W, 1%, TF, ROHS | VENKEL CR0603-10W-1003FT
1 |R7 RES, SMD, 0603, 15k, 1/10W, 1%, TF, ROHS | PANASONIC ERJ-3EKF1502V
1 |R8 RES, SMD, 0603, 8.66k, 1/10W, 1%, TF, ROHS | PANASONIC ERJ-3EKF8661V
2 |R4,R13 RES, SMD, 0805, 3.3Q, 1/8W, 1%, TF, ROHS | PANASONIC ERJ-6RQF3R3V
1 [R1 RES, SMD, 2512, 49.9Q, 1W, 1%, TF, ROHS | VISHAY CRCW251249R9FKEG
(PbFREE)
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HIP2211EVAL2Z

2. PCB Layout Guidelines

Qty | Reference Designator Description Manufacturer Manufacturer Part
4 |J17,J418, 419, J20 HDWARE, MTG, CABLE TERMINAL, BERG/FCI KPABCTP
6-14AWG, LUG&SCREW, ROHS
1 |C17 CAP, SMD, 12.5x16, 100uF, 100V, 20%, NICHICON UUG2A101MNQ1MS
ALUM.ELEC., ROHS
2 |C15,C16 CAP, SMD, 13.6mm, 47uF, 160V, 20%, NICHICON UUG2C470MNL1MS
ALUM.ELEC., ROHS
2.4 Board Layout

Figure 6. Silkscreen Top Layer
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2. PCB Layout Guidelines

Figure 7. Layer 1

Figure 8. Layer 2
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HIP2211EVAL2Z 2. PCB Layout Guidelines
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Figure 10. Layer 4
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HIP2211EVAL2Z 2. PCB Layout Guidelines

Figure 11. Silkscreen Bottom Layer

R12UZ0071EU0100 Rev.1.00 RENESAS Page 12 of 16
Feb.11.20



HIP2211EVAL2Z 3. Typical Performance Curves

3. Typical Performance Curves
Vpp = 12V, Vgripge = 48V, PWM = 100kHz square wave, 0V to 5V, 35% duty cycle, R2 = 3.68k, R3 = 6.1k, C29 = C30 = 100pF, Tp = +25°C
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Figure 12. LO and HO when V_BRIDGE is off Figure 13. Driving Half Bridge at 48V
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HIP2211EVAL2Z

4. Revision History

4. Revision History

Rev. Date Description
01.00 Feb.11.20 Initial release
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Notice

1. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products
and application examples. You are fully responsible for the incorporation or any other use of the circuits, software, and information in the design of your
product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by you or third parties arising from the use of
these circuits, software, or information.

2. Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other claims involving patents, copyrights, or
other intellectual property rights of third parties, by or arising from the use of Renesas Electronics products or technical information described in this
document, including but not limited to, the product data, drawings, charts, programs, algorithms, and application examples.

3. Nolicense, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or
others.

4. You shall not alter, modify, copy, or reverse engineer any Renesas Electronics product, whether in whole or in part. Renesas Electronics disclaims any
and all liability for any losses or damages incurred by you or third parties arising from such alteration, modification, copying or reverse engineering.

5. Renesas Electronics products are classified according to the following two quality grades: "Standard" and "High Quality". The intended applications for
each Renesas Electronics product depends on the product's quality grade, as indicated below.

"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home
electronic appliances; machine tools; personal electronic equipment; industrial robots; etc.
"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control (traffic lights); large-scale communication equipment; key
financial terminal systems; safety control equipment; etc.
Unless expressly designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas
Electronics document, Renesas Electronics products are not intended or authorized for use in products or systems that may pose a direct threat to
human life or bodily injury (artificial life support devices or systems; surgical implantations; etc.), or may cause serious property damage (space system;
undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas Electronics disclaims
any and all liability for any damages or losses incurred by you or any third parties arising from the use of any Renesas Electronics product that is
inconsistent with any Renesas Electronics data sheet, user's manual or other Renesas Electronics document.

6. When using Renesas Electronics products, refer to the latest product information (data sheets, user's manuals, application notes, "General Notes for
Handling and Using Semiconductor Devices" in the reliability handbook, etc.), and ensure that usage conditions are within the ranges specified by
Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat dissipation characteristics, installation, etc. Renesas
Electronics disclaims any and all liability for any malfunctions, failure or accident arising out of the use of Renesas Electronics products outside of such
specified ranges.

7. Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products have specific
characteristics, such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Unless designated as a high reliability
product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics products
are not subject to radiation resistance design. You are responsible for implementing safety measures to guard against the possibility of bodily injury,
injury or damage caused by fire, and/or danger to the public in the event of a failure or malfunction of Renesas Electronics products, such as safety
design for hardware and software, including but not limited to redundancy, fire control and malfunction prevention, appropriate treatment for aging
degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult and impractical, you are
responsible for evaluating the safety of the final products or systems manufactured by you.

8. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas
Electronics product. You are responsible for carefully and sufficiently investigating applicable laws and regulations that regulate the inclusion or use of
controlled substances, including without limitation, the EU RoHS Directive, and using Renesas Electronics products in compliance with all these
applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your noncompliance
with applicable laws and regulations.

9. Renesas Electronics products and technologies shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is
prohibited under any applicable domestic or foreign laws or regulations. You shall comply with any applicable export control laws and regulations
promulgated and administered by the governments of any countries asserting jurisdiction over the parties or transactions.

10. ltis the responsibility of the buyer or distributor of Renesas Electronics products, or any other party who distributes, disposes of, or otherwise sells or
transfers the product to a third party, to notify such third party in advance of the contents and conditions set forth in this document.

11. This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.

12. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas
Electronics products.

(Note1) "Renesas Electronics" as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled
subsidiaries.
(Note2) "Renesas Electronics product(s)" means any product developed or manufactured by or for Renesas Electronics.

(Rev.4.0-1 November 2017)

Corporate Headquarters Contact Information

TOYOSU FORESIA, 3-2-24 Toyosu, For further information on a product, technology, the most up-to-date
Koto-ku, Tokyo 135-0061, Japan version of a document, or your nearest sales office, please visit:
www.renesas.com www.renesas.com/contact/

Trademarks

Renesas and the Renesas logo are trademarks of Renesas Electronics
Corporation. All trademarks and registered trademarks are the property
of their respective owners.

© 2020 Renesas Electronics Corporation. All rights reserved.
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