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HFA40HF60 PD-20381E

Ultrafast, Soft Recovery Diode
Surface Mount (SMD-1)

600V, 22A
Features Product Summary
 Single diode configuration e Vg:600V

o Vg 1.75V
o t.:97ns
[ ] di(rec)M/dt H 270A/|.l$

e Reduced RFl and EMI

e Reduced snubbing

e Extensive characterization of recovery parameters
e Hermetic package

e Surface mount

o ESD Rating: Class 3B per MIL-STD-750, Method 1020

Potential Applications

e DC-DC converter : s&'
e Motor drives V

Product Validation SMD-1

Qualified according to MIL-PRF-19500 for space applications

Description

These diodes are optimized to reduce losses and EMI/RFI in high frequency power conditioning systems. An
extensive characterization of the recovery behavior for different values of current, temperature and di/dt
simplifies the calculations of losses in the operating conditions. The softness of the recovery eliminates the need
forasnubberin most applications. These devices are ideally suited for power converters, motor drives and other
applications where switching losses are significant portion of the total losses.

Ordering Information

Table 1 Ordering options

Part number Package Screening Level
HFA40HF60 SMD-1 COoTS
HFA40HF60SCV SMD-1 JANTXV-equivalent
HFA40HF60SCX SMD-1 JANTX-equivalent
HFA40HF60SCS SMD-1 S-level
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Absolute Maximum Ratings

1 Absolute Maximum Ratings
Table 2 Absolute Maximum Ratings
Symbol Parameter Value Unit
Vi DC Reverse Voltage 600 Y
13 Continuous Forward Current, Tc=100 °C? 22 A
[rsm Single pulse Forward Current, Tc = 25°C? 225 A
Po@ Tc=25°C Maximum Power Dissipation 83 W
T, Operating Junction and
Tsts Storage Temperature Range ~51t0 150 ¢
Wt Weight 2.6 (Typical) g

1DC =50% rect. wave
214 sine wave, 60 Hz, Pulse width =8.33 ms
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Device Characteristics

2 Device Characteristics
2.1 Electrical Characteristics
Table 3 Electrical Characteristics @ T, =25°C (unless otherwise specified)
Symbol Parameter Min. | Typ. | Max. |Unit | Test Conditions
Ver Cathode Anode Breakdown Voltage | 600 — — vV lr=100pA
— — 1.61 l[r=22A, T,=-55°C
Ve Forwgrd Voltage Drop — 1.63 1.75 v l[r=22A,T,=25°C
SeeFig. 1 — 2.07 | 2.25 lr = 45A, T,=25°C
— 1.52 1.64 l[r=22A, T,=125°C
) Reverse Leakage Current - — 10 MA | Vr=VgRated
See Fig. 2 — — 1.0 mA | VR=480V, T,=125°C
c Junct.ion Capacitance _ 56 59 oF V=200V, f = 1.OMHz
See Fig. 3
Measured from center of
Ls Series Inductance — 5.9 — nH | cathode pad the center of
anode pad
2.2 Dynamic Recovery Characteristics
Table 4 Dynamic Recovery Characteristics @ T,=25°C (unless otherwise specified)
Symbol Parameter Min. |Typ. |Max. |Unit | TestConditions
tm Reverse Recovery Time — 60 97 o T,=25°C
t SeeFig.5 — 110 — T,=125°C l[r=22A
IRrM1 Peak Recovery Current — 5.2 — A T,=25°C
[RrM2 See Fig. 6 — 8.5 — T,=125°C Ve =200V
Q. Reverse Recovery Charge — 190 - nC T,=25°C
Q2 See Fig. 7 — |560 | — T,=125°C di/dt =200 A/ us
direou/dt: | Peak Rate of Fall of Recovery — 270 — T,=25°C
) Current During t, A/ us
diceon/dtz | ¢ g Fig. 8 — 170 | — T,=125°C
2.3 Thermal-Mechanical Characteristics
Table 5 Thermal-Mechanical Characteristics
Symbol Parameter Typ. Max. Unit
Reuc Junction to Case, Single Leg Conducting — 1.5 °C/W
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3 Electrical Characteristics Curves
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Figure2  Typical Values of Reverse CurrentVs. Figure3  Typical Junction Capacitance Vs.
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Electrical Characteristics Curves

O
=
=
m -
= 1Eag z
1
£ : HH—
2 =X,
il I _--'-".- -I“"-F-
& — —— T
w ! .----"""-.-- Fiow
11 =l —
E = 1 H ! |-|..|
o — = 1
E ——— 1 T 15
L= SINGLE ALLSE
] (THERMAL FESPCHEE,) Witas:
— I oo B b
2PekT =P XZ +Te
o J=F o hiC c
D000t 0.00m Do oo o1 1 LI}
t4. Rectangular Pulse Duration (sec)

Figure4  Maximum Thermal Impedance Z:,c Characteristics

150 100
S le= 2R
120 il - = 444
-h‘-(_‘_ // ==11A - - .n"ﬂ
~ e et RN S R 2 P
~ Fehal b Ip=11A ~L | s 4 A
\-.. / - ‘- — "'-‘ -t
O 20 s "- *a < \R"‘_a__l*:rb;?;’
2 I N J“ - \( }q'::-;/,/;,/
: b £ 5 A
= < T 10 == W
/ - — -
& T e,
/ -_---"""-...:‘ -_‘-"f.- /f:/
— T ==
TS —
=0 ol
o o5
Va= 200V )= 125G ===
- TT: 125G === Ty = 25°C =——
T =230 = | ‘ ‘ ‘ |
o | l 1
100 ) 1000 100 1000
dif /it - (A/ps) dif /dt - (Afus)

Figure 5 Typical Reverse Recovery Vs. dis/dt Figure6  Typical Recovery CurrentVs. dis/dt
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Figure 7 Typical Stored Charge Vs. di¢/dt Figure8  Typical dijequ/dt Vs. dig/dt
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Test Circuit

4 Test Circuit

REVERSE RECOVERY CIRCUIT

Vg =200V ~_
a,®

IRRM ,‘; 0.5 lgpm

A —di(rec)M/at (3

= i P " 075 Ipam
L =70uH g - -
(@) dif /at
1.diddt- Rate of change of current 4. Qg - Areaundercurvedefinedby ty
through zero crossing and lrrm

dif/dt = ter X IRRM

2. Irprm-Peakreverse recoverycurrent Qn=

2

—
11 ADJUST & /|1 IRFP250
< 3. trr- Reverse recoverytime measured
from zerocrossing point of negative 5. direcyw/dt- Peak rate of change of

- going Ir to pointwhere a line passing currentduring t, portion of t,

S through 0.75 IRrmand 0.50 IRru
extrapolatedto zerocurrent

Figure 10 Reverse Recovery Waveform and

Figure9 Reverse Recovery Parameter Test
Definitions

Circuit
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Package Outline

5 Package Outline

Note: For the most updated package outline, please see the website: SMD-1

REV., DESCRIPTION ECN DATE
A IMITIAL RELEASE 1120_ERE204 | 4-3-20
[~]0.102 [.004] 9.65 [.380] p—

9.40 [.370] A2
[@]0.254 [.010] @|cC[A]

10.66 [420] py
/ 10.42 [.410]
[4]0.254 [.010] B|c|B|

0.76 [.030]
/ MIN.

41 [162] =
— 3.87 [.152)

11.55 [.455) 3 SURFACES
= 1131 [aas] A

‘.._..— 3.58 [.141)
MAX.

16.00 [.630]

15.75 [.620] [861 [339]]

[1.99 [.0785]] i

I [4]0.254 [.o10] ®@]c]s]
3x gfz’gi [-gfg] — 0.89 [.035]
/254 [010] oy 368 [145] B2 MIN.
NOTES: 3.43 [.135) bl
1. DIMENSIONING & TOLERANCING PER ASME Y14.5M-1994. [$]0.254 [.010] ®[C]A] 267 [.105]
2. CONTROLLING DIMENSION: INCH.
3. DIMENSIONS ARE SHOWN IN MILLIMETERS [INCHES] 5.33 [.210]
(4] DIMENSION INCLUDES METALLIZATION FLASH.
'@ DIMENSION DOES NOT INCLUDE METALLIZATION FLASH. PINASSIGNMENTS
6. STANDARD FINAL FINISH ON ALL TERMINALS IS SOLDER ALLOY 63%Sn 37%Pb. ST
o
™ 1 2 3
I:)R | ﬂ Q e | CATHODE ~ ANODE OPEN (NC) TITLE: SMO—1 OUTLINE
-
An Infineon Technologies Company [E)SI?}#?NG%GNO‘.;EB REV A
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Document Date of release Description of changes
version

6/30/1999 Final datasheet (PD-20381)
Rev A 04/10/2010 Updated per ECN-17456
Rev B 03/04/2013 Updated per ECN-1120-0911
Rev C 10/14/2016 Updated per ECN-1120-04754
RevD 06/02/2022 Updated per ECN-1120-08972
Rev E 08/02/2023 Updated per ECN-1120-09610
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Trademarks

All referenced product or service names and trademarks are the property of their respective owners.
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All Rights Reserved.

Do you have a question about this
document?

Email: erratum@infineon.com

Document reference

IMPORTANT NOTICE

The information given in this document shall in no
event be regarded as a guarantee of conditions or
characteristics (“Beschaffenheitsgarantie”).

With respect to any examples, hints or any typical
values stated herein and/or any information
regarding the application of the product, Infineon
Technologies hereby disclaims any and all
warranties and liabilities of any kind, including
without limitation warranties of non-infringement of
intellectual property rights of any third party.

In addition, any information given in this document
is subject to customer’s compliance with its
obligations stated in this document and any
applicable legal requirements, norms and standards
concerning customer’s products and any use of the
product of Infineon Technologies in customer’s
applications.

The data contained in this document is exclusively
intended for technically trained staff. It is the
responsibility of customer’s technical departments
to evaluate the suitability of the product for the
intended application and the completeness of the
product information given in this document with
respect to such application.

For further information on the product, technology,
delivery terms and conditions and prices please
contact your nearest Infineon Technologies office
(www.infineon.com).

WARNINGS

Due to technical requirements components may
contain dangerous substances. For information on
the types in question please contact your nearest
International Rectifier HiRel Products, Inc., an
Infineon Technologies company, office.

International Rectifier HiRel Components may only
be used in life-support devices or systems with the
expressed written approval of International Rectifier
HiRel Products, Inc., an Infineon Technologies
company, if failure of such components can
reasonably be expected to cause the failure of that
life-support device or system, or to affect the safety
and effectiveness of that device or system.

Technologies, Infineon Technologies’ products may
not be used in any applications where a failure of the
product or any consequences of the use thereof can
reasonably be expected to result in personal injury.

Life support devices or systems are intended to be
implanted in the human body, or to support and/or
maintain and sustain and/or protect human life. If
they fail, it is reasonable to assume that the health of
the user or other persons may be endangered.
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