ASPM27 SERIES EVB

Automotive Smart Power
Module, ASPM27 Series

INTRODUCTION

This user’s guide is intended to provide practical guidelines for the
650 V, Automotive Smart Power Module series. From now on, these
series are called the ASPM27 series. It should be used in conjunction
with the datasheet and application note

Product Description

The 650 V, ASPM27 series is Intelligent Power Module (IPM) for
3—phase motor drives which contain the main power circuitry and the
supporting control circuitry.

This is achieved by applying new gate—driving High—Voltage
Integrated Circuit (HVIC), a new Insulated—Gate Bipolar Transistor
(IGBT) of advanced silicon technology, and improved Direct Bonded
Copper (DBC) substrate base transfer mold package. The 650V,
ASPM?27 achieves reduced board size and improved reliability
compared to existing discrete solutions. Target applications are
inverter motor drives for Auto—-motive use, such as E-compressor, Oil
pump, Fuel pump, Water pump, cooling fans and other auxiliary
motors in Hybrid and Electric Vehicles. The temperature sensing
function of the 650 V ASPM27 products is implemented in the LVIC
to enhance the system reliability. An analog voltage proportional to the
temperature of the LVIC is provided for monitoring the module
temperature and necessary protections against over—temperature
situations.

Features
® Automotive Qualified (AEC-Q100, Q101 and AQG324)

® 650 V ASPM?27, 3-Phase IGBT inverter with Integral Gate Divers
and Protection

® Very Low Thermal Resistance by Adopting DBC Substrate

® Separate Open—Emitter pins from Low—Side IGBTSs for Three—Phase

Current Sensing
® Built-in Temperature Sensing Unit of IC
® [solation Rating of 2500 Vrpms/1 min
® Pb-Free and RoHS compliant

Table 1. LINE-UP
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ASPM27-CCA

Typical Application
® E—compressor, Oil Pump, Fuel Pump

® Water Pump, Cooling Fans

Device NFVA33065L32 NFVA34065L32 NFVA35065L32
Package ASPM27
Voltage (Vcemax) 650 V
Current, Ig 30A 40 A 50 A
Peak current, Icmax 60 A 80 A 100 A
Isolation Voltage 2500 Vgms
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Schematic

ASPM27 SERIES EVB

EVALUATION BOARD DESCRIPTION

0 shows a circuit of the evaluation board of ASPM27
series. The evaluation board consists of interface circuit,
bootstrap capacitors and snubber capacitor. Also this board
was included the short—circuit protection and fault out

circuit by using one shunt resistor. If need more detail

schematic,

please

double

check

on web

site,

www.onsemi.com, we shared schematic, BOM list and

Gerber data on web site.

-

The 650 V ASPM27 Series
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Figure 1. Evaluation Board Circuits
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ASPM27 SERIES EVB

Figure 2, Shows the real evaluation board of the 650 V,
ASPM27.
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Figure 2. Real Evaluation Board of the 650 V ASPM27

PCB Map
Figure 3 shows the PCB layout of the 650 V ASPM27

series.

Signal Interface

_
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Figure 3. PCB Layout of the 650 V ASPM27 Series
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ASPM27 SERIES EVB

Circuit Layout Design Guidance

1.
2.

PCB size is 100.0 mm x 70.0 mm
To avoid malfunction, the wiring of each input
should be as short as possible. (Less than 2-3 cm)

. To prevent protection function errors, the “R9”

and “R10” wiring should be as short as possible

. All the de—coupling capacitors and filter capacitors

should be placed very close to IPM

. The short—circuit protection time constant R9*C19

should be set in the range of 1.5~2.0 usec

. The isolation distance of DC-P, U, V, W—phase,

DC-N/GND block should be over
2.54 mm(100mil) for 300 V~500 V P-N voltage

. Power—-GND and signal-GND should be

connected with each other through only one
1.5~2 mm width pattern

Table 2. PIN DESCRIPTION

8. To prevent surge destruction, the wiring between
the filter capacitor and the P & Ground pins should
be as short as possible. The use of a high
frequency non—inductive capacitor (Snubber, C20)
between the P & Ground pins is recommended. In
addition to reducing local voltage spikes, the
placement and quality of this capacitor will have a
direct impact on both conducted and radiated EMI

This evaluation board is simply, customer have to connect
just signal interface with MCU (+5 and +15 V), VPN voltage
(DC bus voltage) and Motor connection (U/V/W). For
future detail information, refer to the datasheet and
application note.

Column Head Pin

Description

Signal Interface (J1) 1 High-Side Input Signal from MCU (Phase U)

High-Side Input Signal from MCU (Phase V)

High-Side Input Signal from MCU (Phase W)

Low-Side Input Signal from MCU (Phase U)

Low-Side Input Signal from MCU (Phase V)

Low-Side Input Signal from MCU (Phase W)

Fault-Out Signal to MCU

T¢ Monitoring to MCU

Ol Nl | O N

SPM Bias Supply +5 V Terminal

—_
o

SPM Bias Supply +15 V Terminal

—_
—_

SPM Bias Supply GND Terminal

Power Connection

Positive DC Link Input Connection

Negative DC Link Input Connection

Motor Input Connection (Phase U)

Motor Input Connection (Phase V)

sS|l<|lc|lz|o

Motor Input Connection (Phase W)
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Printed Circuit Board

ASPM27 SERIES EVB

Table 3. BILL OF MATERIAL

Figure 4. Top & Bottom Side View

Part No Part Number Description Qty Manufacturer
IPM NFVA3xx65L32 650 V, xxA 1 ASPM27 series
R1,2,3,4,5,6,7 MCR10EZPJ101 100 ,1/8 W, 5% 7 ROHM
R8 MCR10EZPJ472 4.7kQ,1/8 W, 5% 1 ROHM
R9 MCR10EZPK182 1.8kQ,1/8 W, 5% 1 ROHM
R10 (Note 1) (Shunt resistor) MPR 5RS XXX 10 mQ,5W, 5% 1 RARA
Option1 MCR10EZPJ000 0Q,1/8 W, 5% 1 ROHM
BR1,2,3 MCR18EZPJ20R0 20 Q,1/4 W, 5% 3 ROHM
C1,4,7,10,11,12,13, 14,19 CL21B102KB 1nF, 50 V 9 SAMSUNG ELEC
C3,6,9, 16,18 CL21B104KB 0.1 uF, 50V 5 SAMSUNG ELEC
C2,5,8 KXL 33uF, 25V 33uF 25V 3 SAMYOUNG
Ci15 KXL 100uF, 16V 100 uF, 16 V 1 SAMYOUNG
Cc17 KXL 220uF, 35V 220 uF, 35V 1 SAMYOUNG
c20 B32671P6104K 0.1 uF, 630 V 1 EPCOS/TDK
CFOD1 CL21B102KB 1nF, 50V 1 SAMSUNG ELEC
ZD1,2, 3,4 1N4749A 24V, 1.0 W, Zener or TVS 4 ON SEMI
BD1, 2,3 RS1K 1A,800V 3 ON SEMI
J1 CONNECTOR 2.54 mm, 11Pin 1 YEONHO
U, V,W,P N GP8g81191-2 Tab Terminal 5 KET

1. R10(shunt resistor) needs to be changed accordingly based on the OC level
2. For the over current level, usually, we recommended 1.5~1.7 times the current rating.

A. ASPM 30A: 10 mQ (50 A),
B. ASPM 40A : 8 mQ (62.5 A),
C. ASPM 50A: 6 mQ (83.3A)
FAIRCHILD is trademark of Semiconductor Components Industries, LLC (SCILLC) or its subsidiaries in the United States and/or other countries.
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onsemi, ONSEMI, and other names, marks, and brands are registered and/or common law trademarks of Semiconductor Components Industries, LLC dba “onsemi” or its affiliates
and/or subsidiaries in the United States and/or other countries. onsemi owns the rights to a number of patents, trademarks, copyrights, trade secrets, and other intellectual property. A
listing of onsemi’s product/patent coverage may be accessed at www.onsemi.com/site/pdf/Patent-Marking.pdf. onsemi is an Equal Opportunity/Affirmative Action Employer. This
literature is subject to all applicable copyright laws and is not for resale in any manner.

The evaluation board/kit (research and development board/kit) (hereinafter the “board”) is not a finished product and is not available for sale to consumers. The board is only intended
for research, development, demonstration and evaluation purposes and will only be used in laboratory/development areas by persons with an engineering/technical training and familiar
with the risks associated with handling electrical/mechanical components, systems and subsystems. This person assumes full responsibility/liability for proper and safe handling. Any
other use, resale or redistribution for any other purpose is strictly prohibited.

THE BOARD IS PROVIDED BY ONSEMI TO YOU “AS IS” AND WITHOUT ANY REPRESENTATIONS OR WARRANTIES WHATSOEVER. WITHOUT LIMITING THE FOREGOING,
ONSEMI (AND ITS LICENSORS/SUPPLIERS) HEREBY DISCLAIMS ANY AND ALL REPRESENTATIONS AND WARRANTIES IN RELATION TO THE BOARD, ANY
MODIFICATIONS, OR THIS AGREEMENT, WHETHER EXPRESS, IMPLIED, STATUTORY OR OTHERWISE, INCLUDING WITHOUT LIMITATION ANY AND ALL
REPRESENTATIONS AND WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, TITLE, NON-INFRINGEMENT, AND THOSE ARISING FROM A
COURSE OF DEALING, TRADE USAGE, TRADE CUSTOM OR TRADE PRACTICE.

onsemi reserves the right to make changes without further notice to any board.

You are responsible for determining whether the board will be suitable for your intended use or application or will achieve your intended results. Prior to using or distributing any systems
that have been evaluated, designed or tested using the board, you agree to test and validate your design to confirm the functionality for your application. Any technical, applications or
design information or advice, quality characterization, reliability data or other services provided by onsemi shall not constitute any representation or warranty by onsemi, and no additional
obligations or liabilities shall arise from onsemi having provided such information or services.

onsemi products including the boards are not designed, intended, or authorized for use in life support systems, or any FDA Class 3 medical devices or medical devices with a similar
or equivalent classification in a foreign jurisdiction, or any devices intended for implantation in the human body. You agree to indemnify, defend and hold harmless onsemi, its directors,
officers, employees, representatives, agents, subsidiaries, affiliates, distributors, and assigns, against any and all liabilities, losses, costs, damages, judgments, and expenses, arising
out of any claim, demand, investigation, lawsuit, regulatory action or cause of action arising out of or associated with any unauthorized use, even if such claim alleges that onsemi was
negligent regarding the design or manufacture of any products and/or the board.

This evaluation board/kit does not fall within the scope of the European Union directives regarding electromagnetic compatibility, restricted substances (RoHS), recycling (WEEE), FCC,
CE or UL, and may not meet the technical requirements of these or other related directives.

FCC WARNING — This evaluation board/kit is intended for use for engineering development, demonstration, or evaluation purposes only and is not considered by onsemi to be a finished
end product fit for general consumer use. It may generate, use, or radiate radio frequency energy and has not been tested for compliance with the limits of computing devices pursuant
to part 15 of FCC rules, which are designed to provide reasonable protection against radio frequency interference. Operation of this equipment may cause interference with radio
communications, in which case the user shall be responsible, at its expense, to take whatever measures may be required to correct this interference.

onsemi does not convey any license under its patent rights nor the rights of others.

LIMITATIONS OF LIABILITY: onsemi shall not be liable for any special, consequential, incidental, indirect or punitive damages, including, but not limited to the costs of requalification,
delay, loss of profits or goodwill, arising out of or in connection with the board, even if onsemi is advised of the possibility of such damages. In no event shall onsemi’s aggregate liability
from any obligation arising out of or in connection with the board, under any theory of liability, exceed the purchase price paid for the board, if any.

The board is provided to you subject to the license and other terms per onsemi’s standard terms and conditions of sale. For more information and documentation, please visit
www.onsemi.com.

ADDITIONAL INFORMATION

TECHNICAL PUBLICATIONS: ONLINE SUPPORT: www.onsemi.com/support
Technical Library: www.onsemi.com/design/resources/technical-documentation For additional information, please contact your local Sales Representative at
onsemi Website: www.onsemi.com www.onsemi.com/support/sales
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