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International
TSR Rectifier IRG4PH40UDPDbF

INSULATED GATE BIPOLAR TRANSISTOR WITH UltraFast CoPack IGBT

ULTRAFAST SOFT RECOVERY DIODE
Features C

. UItraFast:_ Optimized for high operat?ng _ VcEes = 1200V
frequencies up to 40 kHz in hard switching,
>200 kHz in resonant mode

* New IGBT design provides tighter
parameter distribution and higher efficiency than
previous generations

+ IGBT co-packaged with HEXFREDT ultrafast,
ultra-soft-recovery anti-parallel diodes for use in n-channel
bridge configurations

* Industry standard TO-247AC package
* Lead-Free

Benefits
 Higher switching frequency capability than
competitive IGBTs
 Highest efficiency available
* HEXFRED diodes optimized for performance with
IGBT's . Minimized recovery characteristics require
less/no shubbing

c @Vee =15V, Ic =21A

TO-247AC
Absolute Maximum Ratings
Parameter Max. Units

Vces Collector-to-Emitter Breakdown Voltage 1200 \Y
lc@ Tc =25°C Continuous Collector Current 41

lc@ Tc =100°C Continuous Collector Current 21

lem Pulsed Collector Current ® 82

ILm Clamped Inductive Load Current @ 82 A
IF@ Tc =100°C Diode Continuous Forward Current 8.0

IEm Diode Maximum Forward Current 130

VGE Gate-to-Emitter Voltage + 20 \Y
Pp @ Tc =25°C Maximum Power Dissipation 160 W
Pp @ Tc =100°C | Maximum Power Dissipation 65

Ty Operating Junction and -55 to + 150

Tste Storage Temperature Range °C

Soldering Temperature, for 10 seconds 300 (0.063 in. (1.6mm) from case )
Mounting torque, 6-32 or M3 screw. 10 Ibfein (1.1Nem)
Thermal Resistance
Parameter Min. Typ. Max. Units

ReJc Junction-to-Case - IGBT —_ —_ 0.77

ReJc Junction-to-Case - Diode _— _— 1.7 °C/W
Recs Case-to-Sink, flat, greased surface —_ 0.24 _—

Reua Junction-to-Ambient, typical socket mount _— _— 40

Wit Weight e 6 (0.21) e g (0z)
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IRG4PH40UDPDbF IGR Rectifier
Electrical Characteristics @ T, = 25°C (unless otherwise specified)
Parameter Min. | Typ. | Max.| Units Conditions
V(BR)CES Collector-to-Emitter Breakdown Voltage® [1200| — — \Y Vge =0V, Ic = 250pA
AV(Rr)ces/AT, | Temperature Coeff. of Breakdown Voltage] — |0.43| — | V/°C | Vgg =0V, Ic = 1.0mA
VCcE(on) Collector-to-Emitter Saturation Voltage — | 2.43| 31 Ilc =21A Vge = 15V
— 297 — V lc = 41A See Fig. 2,5
— | 247 — lc =21A, T;=150°C
VGE(th) Gate Threshold Voltage 30| — | 6.0 VcE = Vg, Ic = 250pA
AVGEth)/ATy| Temperature Coeff. of Threshold Voltage — | -1 — |mV/°C| VcE = Vg, Ic = 250pA
Jfe Forward Transconductance ® 16 24 — S Vce =100V, Ic = 21A
lces Zero Gate Voltage Collector Current — — [ 250 | MA | Ve =0V, Vce = 1200V
— | — |5000 Vge = 0V, Vcg = 1200V, T, = 150°C
VEm Diode Forward Voltage Drop — | 26| 3.3 \Y Ic = 8.0A See Fig. 13
— | 24| 3.1 lc=8.0A, Ty=125°C
lees Gate-to-Emitter Leakage Current — — [£100| nA | Vgg = 20V
Switching Characteristics @ T,; = 25°C (unless otherwise specified)
Parameter Min. | Typ. | Max. | Units Conditions
Qq Total Gate Charge (turn-on) — | 86 | 130 Ic =21A
Qge Gate - Emitter Charge (turn-on) — 13 | 20 nC | Ve =400V See Fig. 8
Qgc Gate - Collector Charge (turn-on) — 29 44 Vge = 15V
td(on) Turn-On Delay Time — 46 — Ty=25°C
tr Rise Time — | 35| — ns | lc=21A, Vcc = 800V
td(of Turn-Off Delay Time — | 97 | 150 Vee = 15V, Rg = 10Q
tf Fall Time — | 240 | 360 Energy losses include "tail" and
Eon Turn-On Switching Loss — [1.80| — diode reverse recovery.
Eof Turn-Off Switching Loss — [193| — mJ | See Fig. 9, 10, 18
Ets Total Switching Loss — |3.73| 4.6
td(on) Turn-On Delay Time — 42 — T,=150°C, SeeFig.11,18
tr Rise Time — | 32| — ns | lc=21A, Vcc = 800V
td(of Turn-Off Delay Time — | 240 | — Vge = 15V, Rg = 10Q
tf Fall Time — | 510 | — Energy losses include "tail" and
Ets Total Switching Loss — |7.04| — mJ | diode reverse recovery.
Le Internal Emitter Inductance — | 13| — nH | Measured Smm from package
Cies Input Capacitance — [1800| — Ve = OV
Coes Output Capacitance — (120 | — pF | Vcc =30V See Fig. 7
Cres Reverse Transfer Capacitance — 18 — f =1.0MHz
tr Diode Reverse Recovery Time — 63 95 ns | T;=25°C See Fig.
— | 106 | 160 T,=125°C 14 Ir = 8.0A
I Diode Peak Reverse Recovery Current | — | 45| 8.0 A T,=25°C See Fig.
— | 62| 11 T,=125°C 15 Vg = 200V
Qr Diode Reverse Recovery Charge — | 140 | 380 nC | T,=25°C See Fig.
— | 335| 880 T,=125°C 16 di/dt = 200A/ps
direcyw/dt Diode Peak Rate of Fall of Recovery — [ 133 | — | Alus| Ty=25°C See Fig.
During ty, — | 85 | — T,=125°C 17
2 www.irf.com
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TSR Reclifier IRG4PH40UDPDbF
® | [ [ 111
For both:
T~ Duty cycle: 50%
20 = Ty = 125°C
< \ IaSi? K o o as ified
> ate drive as specitie:
[ \ Power Dissipation= 35W
Z 15 ™
% Square wave: \\
@x 60% of rated \
)
O voltage \
S O J‘\ q
< RN
S F—rn \
5 » ~
J‘\ Ideal diodes \\
} \\§~ -
0 I
0.1 1 10 100
f, Frequency (KHz)
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Fig. 2 - Typical Output Characteristics Fig. 3 - Typical Transfer Characteristics
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IRG4PH40UDPbF ToR Rectifier
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ISR Rectifier
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Fig. 7 - Typical Capacitance vs.
Collector-to-Emitter Voltage
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Fig. 9 - Typical Switching Losses vs. Gate
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Fig. 8 - Typical Gate Charge vs.
Gate-to-Emitter Voltage
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Junction Temperature
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IRG4PH40UDPDbF TSR Rectifier

16

Re =100 | 1000 Ry —20v
Ty =150°C )4 T, =125°C
<

Vcc =800V
VG =15V /

100

Total Switching Losses (mJ)
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Ic, Collector-to-Emitter Current (A)
—
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|
1
|
|

I SAFE OPERATING AREA
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| ¢, Collector-to-emitter Current (A) Ve, Collector-to-Emitter Voltage (V)

Fig. 11 - Typical Switching Losses vs. Fig. 12 - Turn-Off SOA

Collector-to-Emitter Current
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/
JI—FT,=1257C

/ LT, = 25°C

Instantaneous Forward Current - I[g (A)

0 2 4 6 8 10
Forward Voltage Drop - Vg (V)

Fig. 13 - Maximum Forward Voltage Drop vs. Instantaneous Forward Current
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ISR Rectifier
200 I
Vg =200V
Ty=125°C === [
N Ty=25°C ===
160 s
N
.
N
‘\
N S
~ Se—— 7 lF=16A
S S
. \\ ){ Ip=8.0A
[} [ - lF= 0.
= ~‘\‘ /<.‘=/7
lt ‘Q‘ /‘<s ‘h\\ IF:4'OA
s 80 s Se S
s<;(‘(‘ Ne
\. 'b‘
~! e o
—— — \~ '~ <1 -
\Q\ ST |
— el
\\ e
40
\\5_—
0
100 1000

dif /dt - (A/ps)
Fig. 14 - Typical Reverse Recovery vs. dig/dt

600 ‘
Vg = 200V _‘__.. .--l
{T1,=125°C==~ pr i
Ty=25°C — || _.“
500 ria
'l
"
"“
400 <' e -
) L»% T IF= 16A\—\.,o“— 7
S == P
"
' 300 22" P
& Pl IF:8.OA> eter=-r
o . 7%
Pl L=
- a
-t
e g
- "
I
/ —
100
0
100 1000

dis /dt - (A/us)

Fig. 16 - Typical Stored Charge vs. dig/dt
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IRG4PH40UDPDbF TSR Rectifier
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\ "~ 90% Vge
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Fig. 18a - Test Circuit for Measurement of t

ILm, Eon, Eofrdiode)s trs Qrr e taon), tr tagom, b

t t2

Fig. 18b - Test Waveforms for Circuit of Fig. 18a, Defining
Eotr, taofr) t

trr
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10% +V. ] \ x
o +Vg
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U 13
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Fig. 18c - Test Waveforms for Circuit of Fig. 18a, Fig. 18d - Test ngeforms for Circuit of Fig. 18a,
Defining Eon, ta(on), tr Defining Erec, trr, Qrr, Iir
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e Vg GATE SIGNAL
DEVICE UNDER TEST

CURRENT D.U.T.

\/\_ \/\_ VOLTAGE IN D.U.T.

\ CURRENT IN D1

F gure 18e. Macro Waveforms for Figure 18a's Test Circuit

D.U.T. Rz 80OV
. L™ 4Xic @25°C
Ve ™ 0-800v| 4
L /x/ A A= =
50V = — xi
6000uF
100V
F gure 19. Clamped Inductive Load Test Circuit H gure 20. Pulsed Collector Current

Test Circuit
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IRG4PH40UDPDbF

Notes:

@ Repetitive rating: Vge=20V; pulse width limited by maximum junction tem-

perature (figure 20)

®VCC=80%(VCES)1 VGE=2OV, L=10|JH, RG= 10Q (figure 19)

® Pulse width < 80ps; duty factor < 0.1%.
@ Pulse width 5.0ps, single shot.

TO-247AC Package Outline

Dimensions are shown in millimeters (inches)

A
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o

—

TO-247AC Part Marking Information

EXAMPLE: THIS IS AN IRFPE30
WITH ASSEMBLY
LOT CODE 5657
ASSEMBLED ON WW 35, 2000
IN THE ASSEMBLY LINE "H"

Note: "P"in assembly line
position indicates "Lead-Free"
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IGR Rectifier
Nores
1. DINENSIONNG AND TOLERANCING PER ASWE Y14.5H 1994,
4 2 DNENSIONS /RE SHOMN IN INCHES [WILLINETERS ]
o or s o,
Jf /AN oo D 8 £ 00 NoT D Nt Uk, kD FLASH SHAL BT DXEED 1 (0127

PER SIDE. THESE DNENSIONS /RE NEASLRED AT THE OUTEROST EXTRENES ¢F THE PLASTI BCDY.
A\ emAL PAD coNToUR oPTONAL Ve oWENSOS 1 & £1
AN 0 st weotauen w .

5P 10 HAVE A WAMUM DRAFT ANGLE OF 1.5 * T0 THE TOP OF THE PART WTH A MAGNUM HoLE
DANETER OF 154" [381]

B OUTLINE CONFORS 70 0EC QUTLINE T0-247 }H THE EXCEPTION OF DIENSION c.

DIMENSICNS
svHBoL |
| ores |
:1 LEAD ASSIGNMENTS
1 HEXFET.
b 1~ GATE
b2 2- DRAN
:‘ GBI, CoPACK
B 5 1 GATE
» 2- COLLECTR
r N 3- ENTTER
: ¥ aioon
LLw JWE/(PEN
N 2.- CATHODE
L3 3~ ANDDE
.
b O @ PART NUMBER
INTERNATIONAL
RECTIFER —__| IRFPE30 ]
LOGO ™ IR 035H \
A r® ¥ DATE CODE
ASSEMBLY YEAR 0 = 2000
LOT CODE WEEK 35
LINE H

Data and specifications subject to change without notice.
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IR WORLD HEADQUARTERS: 10N.Sepulveda Blvd, El Segundo, California 90245, USA Tel: (310) 252-7105
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TAC Fax: (310) 252-7903

Visit us at www.irf.com for sales contact information. 05/2011
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