International

TSR Rectifier AUTOMOTIVE GRADE AUIRG4PC40S-E

Insulated Gate Bipolar Transistor c
Vees = 600V
Features cEs
P - . G Vceon) typ. = 1.32v

e Standard: Optimized for minimum saturation voltage

and low operating frequencies ( < 1kHz) E @ Vge = 15V, IC = 31A
e Generation 4 IGBT design provides tighter parameter n-channel

distribution and higher efficiency than Generation 3

e Industry standard TO-247AD package
e |Lead-Free
e Automotive Qualified*

Benefits
e Generation 4 IGBT's offer highest efficiency available )] E
o |GBT's optimized for specified application conditions G C

e Designed to be a "drop-in" replacement for equivalent

industry-standard Generation 3 IR IGBT's AUIRGAPC405-E

TO-247AD
G C E
Gate Collector Emitter
Base part number Package Type Standard Pack Orderable Part Number
Form Quantity
AUIRG4PC40S-E TO-247AD Tube 25 AUIRG4PC40S-E
Absolute Maximum Ratings
Parameter Max. Units
VcEs Collector-to-Emitter Voltage 600 V
lc@ Tc=25°C Continuous Collector Current 60
lc @ Tc =100°C Continuous Collector Current 31 A
lcm Pulse Collector Current @ 120
ILm Clamped Inductive Load Current @ 120
Ve Continuous Gate-to-Emitter Voltage +20 V
Earv Reverse Voltage Avalanche Energy ® 15
Po@ Tc =25°C Maximum Power Dissipation 160 W
Po @ Tc=100°C |Maximum Power Dissipation 65
T, Operating Junction and -55 to +150
Tsto Storage Temperature Range
Soldering Temperature, for 10 sec. 300 (0.063 in. (1.6mm) from case) c
Mounting Torque, 6-32 or M3 Screw 10 Ibfin (1.1 N-m)
Thermal Resistance
Parameter Typ. Max. Units
Rosc Thermal Resistance Junction-to-Case —_— 0.77
Rocs Thermal Resistance, Case-to-Sink (flat, greased surface) 0.24 — °C/W
Rosa Thermal Resistance, Junction-to-Ambient (typical socket mount) — 40
Wt Weight 6 (0.21) — g (oz)

* Qualification standard can be found at http:// www.irf.com/
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1R

Electrical Characteristics @ T, = 25°C (unless otherwise specified)

AUIRG4PC40S-E

Parameter Min. | Typ. | Max. | Units Conditions

V(BRICES Collector-to-Emitter Breakdown Voltage 600 — — Vee = 0V, Ic = 250pA
VeRrjECS Emitter-to-Collector Breakdown Voltage ® | 18 — — v Vee =0V, Ic = 1.0A
AV gr)ces/AT, [Temperature Coeff. of Breakdown Voltage | — | 0.75 | — V/I°C Vge =0V, Ic=1mA

— 132 | 15 Ic.=31A, Vge =15V, T, = 25°C
VcE(on) Collector-to-Emitter Saturation Voltage — [ 168 ] — V  |lc =60A, Vee = 15V, See Fig. 2,5

— 132 — Ilc = 31A, Vge = 15V, T, = 150°C
VGE(th) Gate Threshold Voltage 3.0 — 6.0 V VCE = VGE; |c = 25OHA
AVgean/AT, [Threshold Voltage Temperature Coeff. — | 93 | — |mV/°C|Vce = VaE, Ic = 250pA
gfe Forward Transconductance® 12 21 — S [Vce=100V, Ic =31A

— — 250 Ve = 0V, Ve = 600V
lces Collector-to-Emitter Leakage Current — — 2.0 MA  |Vee = 0V, Ve = 10V,T, = 25°C

—_— —_— 1000 VGE = OV, VCE = GOOV, TJ =150°C
lces Gate-to-Emitter Leakage Current — — +100 | nA [Vge =120V
Switching Characteristics @ T, = 25°C (unless otherwise specified

Parameter Min. | Typ. | Max | Units Conditions
Qq Total Gate Charge (turn-on) — 100 | 150 Ilc =31A
Qqe Gate-to-Emitter Charge (turn-on) — 14 21 nC |Vee =15V See Fig.8
Qqc Gate-to-Collector Charge (turn-on) — 34 51 Ve = 400V
taon) Turn-On delay time — 22 —
t, Rise time — 18 — lc = 31A, Vcc = 480V, Vge=15V
ettt Turn-Off delay time — |650 | 980 | " |Rg=100, T,=25°C
l Fall time 380 | 570 Energy losses include “tail”
Eon Turn-On Switching Loss — | 045 —
Eoi Turn-Off Switching Loss — 6.5 — mJ |See Fig. 10, 11, 13, 14
Eis Total Switching Loss — | 6.95| 99
ta(on) Turn-On delay time — | 28| — lc = 31A, Ve = 480V, Vee=15V
tr Rise time — 21 — ns Rs = 10Q, T, = 150°C
tatory Turn-.Off delay time — |1000] — Energy losses include “tail”
ts Fall time — 940 —
Es Total Switching Loss — | 12 | — m) [See Fig. 13, 14
Le Internal Emitter Inductance — 13 — nH [Measured 5mm from package
Cies Input Capacitance — 2200 — Ve = OV
Coes Output Capacitance — 140 — pF |Vcc =30V See Fig. 7
Cres Reverse Transfer Capacitance — 26 — f =1.0Mhz
Notes:

@ Repetitive rating; Vge = 20V, pulse width limited by max. junction temperature. ( See fig. 13b )
@ Ve = 80%(Vees), Vee = 20V, L = 10pH, R = 10Q, (See fig. 13a)
® Repetitive rating; pulse width limited by maximum junction temperature.
@ Pulse width < 80ps; duty factor < 0.1%.
® Pulse width 5.0us, single shot.
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\ For both: Triangular wave:
Duty cycle: 50%
\ Ty = 125°C l1 A
\‘ Teink = 90°C
60 N Gate drive as specified
\ Power Dissipation = 35W Jx Clamp voltage:
\\ 80% of rated

Square wave: =ss=se=+ \
40 =

60% of rated
voltage
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Fig. 1 - Typical Load Current vs. Frequency
(For square wave, I=lgys of fundamental; for triangular wave, 1=Ipk)
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Fig. 2 - Typical Output Characteristics Fig. 3 - Typical Transfer Characteristics
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Maximum DC Collector Current (A)

Thermal Response (Z hc)

¢R

AUIRG4PC40S-E
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Fig. 4 - Maximum Collector Current vs. Case
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Fig. 5 - Collector-to-Emitter Voltage vs.
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Fig. 6 - Maximum Effective Transient Thermal Impedance, Junction-to-Case
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Fig. 9 - Typical Switching Losses vs. Gate Fig. 10 - Typical Switching Losses vs.

Resistance Junction Temperature
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Fig. 11 - Typical Switching Losses vs. . ) )
Collector-to-Emitter Current Fig. 12 - Turn-Off SOA
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50V

480V

L=
D.U.T. 4 X lc@25°C

)

F7 %

* Driver same type as D.U.T.; Vc = 80% of Vce(max)

* Note: Due to the 50V power supply, pulse width and inductor

will increase to obtain rated Id.

Fig.

13a - Clamped Inductive
Load Test Circuit

Fig. 13b - Pulsed Collector Current Test Circuit

D.U.T.
50V|
©) * Driver same type
as D.U.T., VC =480V
Fig. 14a - Switching Loss Test Circuit
fRsEH—
yn' \
i) —' \a,
sy -
Q@ ," I'k»- /
= 90%
\
® +—10% I‘.‘ y
Ve ." R 1 ‘\-/n 1 R e —
O0% + v fvv foona oy ol
o 'A : ,‘t_ \ "“ td(otf) / e
| ' I "1 [ ;-'."
/ ! \ T
i : [ 1\
o/ o 1 ¥ n
,CSro- ] l... ............ 2 :\
frra— - i -
k t=bps
Eo“.

Eie= (Eon +Eoi)

Fig. 14b - Switching Loss Waveforms
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I R AUIRG4PC40S-E

TO-247AD Package Outline

Dimensions are shown in millimeters (inches) NTES

DIMENSICNING AND TOLERANGING AS PER ASME Y145 1994,

DIMENSIONS ARE SHOWN N INCHES:

CONTOUR QF SLOT QPTIONAL.

DIMENSION © & E DG NOT INCLUDE MOLD FLASH. MOLD FLASH SHALL NOT EXCEED 005" (0.127)

r

-
-
I
B ke -

j @1 r [ PER SIDE. THESE DIMENSIONS ARE MEASURED AT THE DUTERMOST EXTRENES OF THE PLASTIC BODY.
T T THERMAL PAD CONTOUR OPTIONAL WITHIN DIVENSIONS DI & E1.
Tle. s A
Aner /l\ LEAD FINSH UNCONTROLLED N L1.
- 8P 10 HAVE A MAXMUM DRAFT ANGLE OF 1.5 * TG THE TOP OF THE PART WITH A MAXIMUM HOLE
A# i — DIAMETER OF 154 INCH.
. & OUTLINE CONFORMS TO JEDEC CUTLINE TO-247AD.
&
DIMENSIONS
¢t
— A SYMBOL INCHES MILLIVETERS
02 L MIN. IWAX. MIN. NAX. | NOTES
HitzE) A 183 | 209 65 | 54
a Al D87 1az 22 259
V) 059 0% 150 2,49
b Di% 55 0.%9 1.40
b1 3% 053 0.59 1.3 LEAD ASSCNMENTS
am RWM i N b2 065 094 165 2,39
[ b3 065 o2 165 234 HEXEET
y ( %2* b4 102 A3 2.59 343
{ b5 102 133 2.59 338 1.- GATE
\ o ¢ 015 035 0.38 .89 2.- DRAN
" el 015 033 D.38 084 3 SOURCE
B D 778 B1S 1871 20,70 4 4.— DRAIN
D1 515 - 13,08 - 5
e D2 020 053 D51 13
S £ 502 695 1529 | 1587 | 4 IGBTs, CaPACK
. £l 530 - 13.46 - P
v ik - - _
E2 178 26 452 549 2 eoLECTOR
B 215 BSC 548 BSC 3o EMTTER
o 01 025 4.~ QOLLECTOR
@ L RED a7 1957 | 2100
g L1 146 169 371 429
I_LJ gP 140 44 356 366 DIODES
23] - 291 - 739
MH 0 205 2% 531 569 1.~ ANODE/CPEN
SECTON &-¢ 0-0 E-¢ S 717 BSE 551 BSC 2.- CATHODE
T 3.~ ANODC
TO-247AD Part Marking Information
Part Number —— AUG4PC40S-E
Date Code

IR Logo __Ing YWM— Y= Year

WW= Work Week
A= Automotive, Lead Free

XX @ XX
]

Lot Code

TO-247AD package is not recommended for Surface Mount Application.

Note: For the most current drawing please refer to IR website at http://www.irf.com/package/
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Qualification Information’

Automotive
(per AEC-Q101) TT
Qualification Level Comments: This part number(s) passed Automotive qualification. IR’s Industrial
and Consumer qualification level is granted by extension of the higher Automotive
level.
Moisture Sensitivity Level TO-247AD N/A
Class H1C (+/- 2000V)
Human Body Model AEC-Q101-001
ESD . Class C5 (+/- 2000V)
Charged Device Model AEC-Q101-005
RoHS Compliant Yes

1 Qualification standards can be found at International Rectifier's web site: http//www.irf.com/

1t Exceptions to AEC-Q101 requirements are noted in the qualification report.
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IMPORTANT NOTICE

Unless specifically designated for the automotive market, International Rectifier Corporation and its subsidiaries (IR) reserve the
right to make corrections, modifications, enhancements, improvements, and other changes to its products and services at any time
and to discontinue any product or services without notice. Part numbers designated with the “AU” prefix follow automotive industry
and / or customer specific requirements with regards to product discontinuance and process change notification. All products are
sold subject to IR’s terms and conditions of sale supplied at the time of order acknowledgment.

IR warrants performance of its hardware products to the specifications applicable at the time of sale in accordance with IR’s stand-
ard warranty. Testing and other quality control techniques are used to the extent IR deems necessary to support this warranty. Ex-
cept where mandated by government requirements, testing of all parameters of each product is not necessarily performed.

IR assumes no liability for applications assistance or customer product design. Customers are responsible for their products and
applications using IR components. To minimize the risks with customer products and applications, customers should provide ade-
quate design and operating safeguards.

Reproduction of IR information in IR data books or data sheets is permissible only if reproduction is without alteration and is accom-
panied by all associated warranties, conditions, limitations, and notices. Reproduction of this information with alterations is an unfair
and deceptive business practice. IR is not responsible or liable for such altered documentation. Information of third parties may be
subject to additional restrictions.

Resale of IR products or serviced with statements different from or beyond the parameters stated by IR for that product or service
voids all express and any implied warranties for the associated IR product or service and is an unfair and deceptive business prac-
tice. IR is not responsible or liable for any such statements.

IR products are not designed, intended, or authorized for use as components in systems intended for surgical implant into the body,
or in other applications intended to support or sustain life, or in any other application in which the failure of the IR product could cre-
ate a situation where personal injury or death may occur. Should Buyer purchase or use IR products for any such unintended or
unauthorized application, Buyer shall indemnify and hold International Rectifier and its officers, employees, subsidiaries, affiliates,
and distributors harmless against all claims, costs, damages, and expenses, and reasonable attorney fees arising out of, directly or
indirectly, any claim of personal injury or death associated with such unintended or unauthorized use, even if such claim alleges that
IR was negligent regarding the design or manufacture of the product.

IR products are neither designed nor intended for use in military/aerospace applications or environments unless the IR products are
specifically designated by IR as military-grade or “enhanced plastic.” Only products designated by IR as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of IR products which IR has not designated as military-grade is
solely at the Buyer’s risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection
with such use.

IR products are neither designed nor intended for use in automotive applications or environments unless the specific IR products are
designated by IR as compliant with ISO/TS 16949 requirements and bear a part number including the designation “AU”. Buyers
acknowledge and agree that, if they use any non-designated products in automotive applications, IR will not be responsible forany
failure to meet such requirements

For technical support, please contact IR’s Technical Assistance Center

http://www.irf.com/technical-info/

WORLD HEADQUARTERS:
101N.Sepulveda blvd, El Segundo, California 90245

Tel: (310) 252-7105
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