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Application: Power Factor Correction circuit Jul 14, 2016
Features
e Low collector to emitter saturation voltage
VCE(sat) =15V typ. (at [c=30A,Vege=15V, Ta= ZSOC)
e Built in fast recovery diode in one package
e Trench gate and thin wafer technology
e High speed switching
te=45 ns typ. (at Vcc =400 V, Ve =15 V, Ic =30 A, Rg =10 Q, Ta=25°C, inductive load)
e Operation frequency (20kHz < f < 40kHz)
Outline
RENESAS Package code: PRSS0003ZP-A
(Package name: TO-3PFP)
1. Gate
G 2. Collector
3. Emitter
Absolute Maximum Ratings
(Tc =25°C)
Item Symbol Ratings Unit
Collector to emitter voltage / diode reverse voltage Vces / Vr 650 Vv
Gate to emitter voltage Vees +30 \%
Collector current Tc=25°C Ic 60 A
Tc=100°C Ic 30 A
Collector peak current ic(peak)Note? 120 A
Clamped inductive load current [cLNote2 120 A
Collector to emitter diode | Tc=25°C IoF 100 A
forward current Tc =100°C Ioe 50 A
Peak surge forward current IFSM Note3 230 A
Collector dissipation P Note4 65 w
Junction to case thermal resistance (IGBT) j-c Note4 2.3 °C /W
Junction to case thermal resistance (Diode) Bj-cd Note4 2.35 °C /W
Junction temperature TjNoted 175 °C
Storage temperature Tstg -55to +150 °C

Note: Continuous heavy condition (e.g. high temperature/voltage/current or high variation of temperature) may affect
a reliability even if it are within the absolute maximum ratings. Please consider derating condition for appropriate
reliability in reference Renesas Semiconductor Reliability Handbook (Recommendation for Handling and Usage
of Semiconductor Devices) and individual reliability data.
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RJH65T04BDPM-AO0

Electrical Characteristics

(Ta=25°C)
Item Symbol Min Typ Max Unit Test Conditions
Zero gate voltage collector current Ices/ Ir — — 100 pA Vce =650V, Ve = 0
/ Diode reverse current
Gate to emitter leak current lces — — +1 pA Vee=+30V, Vce=0
Gate to emitter cutoff voltage VGE(off) 4.0 — 7.0 \% Vece=10V,Ic=1mA
Collector to emitter saturation voltage VCE(sat) — 1.50 1.95 Vv Ic =30 A, Vee = 15V Notes
Input capacitance Cies — 1760 — pF Vece=25V
Output capacitance Coes — 125 — pF Vee =0
Reverse transfer capacitance Cres — 34 — pF f=1MHz
Total gate charge Qg — 74 — nC Ve = 15V
Gate to emitter charge Qge — 13 — nC Vce =400V
Gate to collector charge Qgc — 31 — nC lc=30A
Turn-on delay time td(on) — 35 — ns Vce =400V
Rise time tr — 25 — ns Vee=15V
Turn-off delay time ta(of) — 115 — ns lc=30A
Fall time t — 45 — ns |Rg=10Q
Turn-on energy Eon — 0.36 — mJ (Inductive load) ™=t
Turn-off energy Eoff — 0.35 — mJ
Total switching energy Etotal — 0.71 — mJ
Turn-on delay time td(on) — 35 — ns Vce =400V
Rise time tr — 25 — ns Vee =15V
Turn-off delay time taoff) — 125 — ns lc=30A
Fall time t — 70 — ns | Rg=100
Turn-on energy Eon — 0.60 — mJ T(Icn3u105ti(\)/ecload) Note6
Turn-off energy Eort — 0.50 — mJ
Total switching energy Etotal — 1.10 — mJ
FRD forward voltage VF — 1.4 1.8 \ IF = 30 A NoteS
FRD forward voltage VF — 1.7 2.2 \Y Ir = 50 A Note5
FRD reverse recovery time tre — 80 — ns Ir =50 A, dir/dt = 300 A/us
FRD reverse recovery charge Qr — 0.35 — uC
FRD peak reverse recovery current lrr — 7.5 — A
Notes: 1. PW <10 ps, duty cycle < 1%
2. VGE =15V

3. PW = 3ms (sine half wave, Non-repetitive,1 cycle), Tj=150degC

4. Please use this device in the thermal conditions which the junction temperature does not exceed 175°C
Renesas IGBT Application Note is disclosed about reliability test and condition up to 175°C

5. Pulse test

6. Switching time test circuit and waveform are shown below.
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RJH65T04BDPM-AO0

Main Characteristics

Collector Dissipation vs.
Case Temperature

Maximum DC Collector Current vs.
Case Temperature
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RJH65T04BDPM-AO0

Vegsaty (V)

Collector to Emitter Saturation Voltage

Collector Current Ic (A)

Gate to Emitter Cutoff Voltage Vgg(ofry (V)

Collector to Emitter Saturation Voltage
vs. Gate to Emitter Voltage (Typical)
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RJH65T04BDPM-AO0

Switching Characteristics (Typical) (1) Switching Characteristics (Typical) (2)
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Reverse Recovery Time vs.

Diode Current Slope (Typical)

Reverse Recovery Time vs.
Forward Current (Typical)
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Typical Capacitance vs.
Collector to Emitter Voltage

Dynamic Input Characteristics (Typical)
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Normalized Transient Thermal Impedance vs. Pulse Width (IGBT)
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Switching Time Test Circuit Waveform
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Package Dimensions

Package Name [ JEITA Package Code | RENESAS Code | Previous Code [ MASS[Typ] |
TO-3PFP | — | PRSS0003zZP-A | TO-3PFP \ 559 | Unit: mm
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Ordering Information
Orderable Part No. Quantity Shipping Container
RJHE5T04BDPM-A0#T2 1000pcs Box(tube)
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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 of these circuits, software, and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by you or third parties arising from the
use of these circuits, software, or information.

2. Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics does not warrant that such information is error free. Renesas Electronics
assumes no liability whatsoever for any damages incurred by you resulting from errors in or omissions from the information included herein.

3. Renesas Electronics does not assume any liability for infringement of 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. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or
others.

4. You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part. Renesas Electronics assumes no responsibility for any losses incurred by you or
third parties arising from such alteration, modification, copy or otherwise misappropriation of Renesas Electronics product.

5. Renesas Electronics products are classified according to the following two quality grades: "Standard" and "High Quality". The recommended 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; and industrial robots etc.

"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-crime systems; and safety equipment etc.

Renesas Electronics products are neither intended nor 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 damages (nuclear reactor control systems, military equipment etc.). You must check the quality grade of each Renesas Electronics product before using it
in a particular application. You may not use any Renesas Electronics product for any application for which it is not intended. Renesas Electronics shall not be in any way liable for any damages or losses
incurred by you or third parties arising from the use of any Renesas Electronics product for which the product is not intended by Renesas Electronics.

6. You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics, especially with respect to the maximum rating, operating supply voltage
range, movement power voltage range, heat radiation characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or damages arising out of the
use of Renesas Electronics products beyond such specified ranges.

7. Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have specific characteristics such as the occurrence of failure at a certain rate and
malfunctions under certain use conditions. Further, Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to guard them against the
possibility of physical injury, and injury or damage caused by fire in the event of the failure of a Renesas Electronics product, 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,
please evaluate 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. Please use Renesas Electronics

products in compliance with all applicable laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive. Renesas Electronics assumes

no liability for damages or losses occurring as a result of your iance with laws and ions.

9. Renesas Electronics products and technology may 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 should not use Renesas Electronics products or technology described in this document for any purpose relating to military applications or use by the military, including but not limited to the
development of weapons of mass destruction. When exporting the Renesas Electronics products or technology described in this document, you should comply with the applicable export control laws and
regulations and follow the procedures required by such laws and regulations.

10. Itis the responsibility of the buyer or distributor of Renesas Electronics products, who distributes, disposes of, or otherwise places the product with a third party, to notify such third party in advance of the
contents and conditions set forth in this document, Renesas Electronics assumes no responsibility for any losses incurred by you or third parties as a result of unauthorized use of Renesas Electronics
products.

1

. This document may not be 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, or if you have any other inquiries.
(Note 1) "Renesas Electronics" as used in this document means Renesas Electronics Corporation and also includes its majority-owned subsidiaries.

(Note 2) "Renesas Electronics product(s)" means any product developed or manufactured by or for Renesas Electronics.
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