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1 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.

1.1 Revision A
Revision A was published in October 2017. It is the first publication of this document.
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2.2

2.3

Product Overview

1 - Cathode
2 - Anode
Back of Case -Cathode

Features
The following are key features of the APT60DQ60SG device:

Ultra-fast recovery times
Soft recovery characteristics
Low forward voltage

Low leakage current
Avalanche energy rated
Popular D3PAK package
RoHS compliant

AEC-Q101 qualified

Benefits
The following are benefits of the APT60DQ60SG device:

Higher switching frequency
Low switching losses

Low noise (EMI) switching
Easy to parallel

Improved system reliability

Applications
The APT60DQ60SG device is designed for the following applications:
® PFC
® Continuous conduction mode
® Freewheeling diode

® |nverters

® Hard- or soft-switched high-frequency SMPS
® (Clamp diode

® Single- and two-switch forward
® Bridge circuits

® Fast output rectifier

® High-output voltage SMPS
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3 Electrical Specifications

This section details the electrical specifications for the APT60DQ60SG device.

3.1 Absolute Maximum Ratings
The following table shows the absolute maximum ratings for the APT60DQ60SG device.

All Ratings: Tc = 25 °C unless otherwise specified.

Table 1 e Absolute Maximum Ratings

Symbol Parameter Ratings Unit
Vr Maximum DC reverse voltage 600 Vv
VRrM Maximum peak repetitive reverse voltage

VrRwm Maximum working peak reverse voltage

IF(av) Maximum average forward current (Tc = 110 °C, duty cycle = 0.5) 60 A
IFRMS) RMS forward current (square wave, 50% duty) 94

IFsm Non-repetitive forward surge current (T; = 45 °C, 8.3 ms) 600

Eavi Avalanche energy (1 A, 40 mH) 20 mJ)
T, Tste Operating and storage temperature range -55t0 175 °C
T Lead temperature for 10 seconds 300

The following table shows the thermal and mechanical characteristics of the APT60DQ60SG device.

Table 2 e Thermal and Mechanical Characteristics

Symbol Characteristic Min Typ Max Unit
Reic Junction-to-case thermal resistance 0.44 °C/W
Wr Package weight 0.14 oz
4.0 g
3.2 Electrical Performance

The following table shows the static characteristics of the APT60DQ60SG device.

Table 3 o Static Characteristics

Symbol Characteristic/Test Conditions Min Typ Max Unit

Ve Forward Voltage lr=60 A 2.0 2.4 Vv
lr=120A 2.44
lF=60A, T;=125°C 1.7

Irm Maximum reverse leakage current Vr =600V 25 MA
Vr=600V, T =125 °C 500

G Junction capacitance, Vr =200 V 75 pF
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3.3 Dynamic Characteristics
The following table shows the dynamic characteristics of the APT60DQ60SG device.

Table 4 ¢ Dynamic Characteristics

Symbol Characteristic Test Conditions Min Typ Max Unit
tr Reverse recovery time le=1A, dir/dt =—100 A/us 26 ns
Vr=30V, Thy=25°C
ter Reverse recovery time Ir =60 A, dir/dt =—-200 A/us 35
Qrr Reverse recovery change Ve=400V, Te=25°C 45 nC
IrRrRM Maximum reverse recovery current 4 A
tr Reverse recovery time Ir =60 A, dir/dt =—200 A/us 175 ns
Qrr Reverse recovery charge Ve =400V, Tc =125°C 680 nC
IrRrRM Maximum reverse recovery current 8 A
tr Reverse recovery time Ir =60 A, dir/dt =—1000 A/us 100 ns
Qrr Reverse recovery change Ve =400V, Te=125°C 1380 nC
IrRRM Maximum reverse recovery current 26 A
3.4 Typical Performance Curves

This section shows the typical performance curves for the APT60DQ60SG device.

Figure 1 ¢ Maximum Transient Thermal Impedance
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Figure 2 e Transient Thermal Impedance Model
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Note: Zexr are the external thermal impedances (case to sink, sink to ambient, etc.). Set to zero when modeling only the case to junction.

Figure 3 e Forward Current vs. Forward Voltage
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Figure 5 e Qrr vs. Current Rate of Change
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Figure 4 e trr vs. Current Rate of Change
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Figure 6 ® IRRM vs. Current Rate of Change
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Figure 7 ¢ Dynamic Parameters vs. Junction Figure 8 ¢ Maximum Average Forward Current vs.
Temperature Case Temperature
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Figure 9 ¢ Junction Capacitance vs. Reverse Voltage
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The following illustration shows the diode reverse recovery waveform and definitions for the
APT60DQ60SG device.

Figure 10 ¢ Diode Reverse Recovery Waveform and Definitions
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1. lr—Forward conduction current.

2. dir/dt—Rate of diode current change through zero crossing.

3. Irev—Maximum reverse recovery current.

4. tr—Reverse recovery time, measured from zero crossing where diode current goes from positive to
negative, to the point at which the straight line through Irsm and 0.25 x Irrm passes through zero.

5. Qr—Area under the curve defined by Irrm and tr.

6. dim/dt—Maximum rate of current increase during the trailing portion of tr.
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This section outlines the package specification for the APT60DQ60SG device.

Chip Outline Drawing

This section details the D3PAK package drawing of the APT60DQ60SG device. Dimensions are in
millimeters and (inches).

Figure 11 e Package Outline Drawing

4.90(.193) < 15.85(:624)

- ‘_*rs.m(.zm) 16.05(.632) 100039
= 145 (057) o
-iag < | 160(063) ¥ 1.15(045)
£5 H Vv \

ST : / [ ] [ ] \ 4
: 18.70 (.736)
19.10(752)

: ®
0.40 (.016)
ﬂ 0565 (026) \ N
> JJ 0.020(.001) ) o

< 1330(524)
13.60(.535)

12.70 (.500)

12.40 (.488)
0 IS

J L L1.20(.M7)
1.90(075) 1-40(055)
0.250(.010) 210(083)
2.70(.106) 1.15(.045)
290(114) 1.45 (.057)
5.45 (.215) BSC
(2 Plcs.)
Anode
Cathode

Microsemi Proprietary and Confidential. APT60DQ60SG Datasheet Revision A

’.’_.H_t

2.40(.094)
2.70(.106)
(Base of Lead)

Heat Sink (Cathode)
and Leads
are Plated



Ultra-Fast Soft Recovery Rectifier Diode

& Microsemi

Power Matters.”

Microsemi Corporate Headquarters
One Enterprise, Aliso Viejo,

CA 92656 USA

Within the USA: +1 (800) 713-4113
Outside the USA: +1 (949) 380-6100
Fax: +1 (949) 215-4996

Email: sales.support@microsemi.com
www.microsemi.com

2017 Microsemi Corporation. All rights reserved. Microsemi and the
Microsemi logo are trademarks of Microsemi Corporation. All other
trademarks and service marks are the property of their respective owners.

& Microsemi

Power Matters.”

Microsemi makes no warranty, representation, or guarantee regarding the information contained herein or the suitability of its products and services
for any particular purpose, nor does Microsemi assume any liability whatsoever arising out of the application or use of any product or circuit. The
products sold hereunder and any other products sold by Microsemi have been subject to limited testing and should not be used in conjunction with
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communications, data center and industrial markets. Products include high-performance and radiation-hardened analog mixed-signal integrated
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standard for time; voice processing devices; RF solutions; discrete components; enterprise storage and communication solutions; security technologies
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Microsemi is headquartered in Aliso Viejo, California, and has approximately 4,800 employees globally. Learn more at www.microsemi.com.
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