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INSULATED GATE BIPOLAR TRANSISTOR WITH UltraFast Co-Pack IGBT

ULTRAFAST SOFT RECOVERY DIODE

Features o _ . c Vegs = 600V

e UltraFast: Optimized for high operating up to
80 kHz in hard switching, >200 kHz in
resonant mode

e Generation 4 IGBT design provides tighter

VCE(on) typ. = 2.15V

parameter distribution and higher efficiency than G @Vee=15V, Ic=5.0A
previous generation

e IGBT co-packaged with HEXFRED® ultrafast, ultra- E tf (typ) = 140ns
soft recovery anti-parallel diodes for use in bridge n-channel

configurations
e Industry standard TO-220 Full-Pak
e |ead-Free

Benefits

e Generation 4 IGBTSs offer highest efficiencies available

e |GBTs optimized for specifica application conditions

e HEXFRED® diodes optimized for performace with IGBTs
Minimized recovery characteristics require less/no
snubbing

Absolute Maximum Ratings

Parameter Max. Units
Veces Collector-toEmitter Breakdown Voltage 600 \'
Ic @ Tc=25°C Continuous Collector Current, Vg @ 15V 6.8 A
Ic @ T =100°C Continuous Collector, Vg @ 15V 3.9
lom Pulsed Collector Current @ 27
Y Clamped Inductive Load Current @ 27
lr@Tc =100°C Diode Continuous Forward Current @ 3.9
lem Diode Maximum Forward Current 27
VisoL rms Isolated Voltage, Terminal to case, t=1min 2500 \Y
Vae Gate-to-Emitter Voltage +20
P, @T; =25°C Power Dissipation 25 W
P, @T; =100°C Power Dissipation 10
T, 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 10lb:in (1.1N*m) N

Thermal Resistance

Parameter Typ. Max. Units
Reuc Junction-to-Case - IGBT —_— 5.0
Reuc Junction-to-Case - Diode — 9.0 °C/W
Roua Junction-to-Ambient, typical socket mount — 65
Wit Weight 2.1 (0.075) — g (02)
www.irf.com 1
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IRG4IB10UDPbF
Electrical Characteristics @ T, = 25°C (unless otherwise specified)
Parameter Min. | Typ. | Max. | Units Conditions
VeRr)cEs Collector-to-Emitter Breakdown Voltage® | 600 | — | — V  |Vge =0V, Icg = 250pA
AV gg)ces/AT, | Breakdown Voltage Temp. Coefficient — | 054 | — | V/°C |Vge =0V, Ige = 1.0mA
— | 2.15 2.6 Vge =15V, Ice = 5.0A
VeE(on) Collector-to-Emitter Saturation Voltage — | 261 | — V |Vge=15V, Ie = 8.5A
— | 23| — Vge =15V, lce = 5.0A, T, = 150°C
VaEh) Gate Threshold Voltage 30 | — | 6.0 V  |Vce = Vae Ice = 250pA
AVgean/AT, |Gate Threshold Voltage Coefficient — | -87 | — |mV/°C
ke Forward Transconductance ® 2.8 4.2 —_ S |Vce=100V, Ice =5.0A
lces Collector-to-Emitter Leakage Current — | — | 250 | pA |Voe =600V, Vge =0V
— | — | 1000 Vce =600V, Vge =0V, T, = 150°C
Vem Diode Forward Voltage Drop — | 15 1.8 V |lc=4.0A
—_— 1.4 1.7 Ic=4.0A, T;=125°C
lges Gate-to-Emitter Forward Leakage — | — | 100 | nA [Vge=20V
Gate-to-Emitter Reverse Leakage — | — | -100 Ve = -20V
Switching Characteristics @ T, = 25°C (unless otherwise specified)
Qq Total Gate Charge (turn-on) — | 15 22 Ve = 400V
Qqe Gate-to-Emitter Charge (turn-on) — | 26 | 40 nC |lc=5.0A
Qqe Gate-to-Collector Charge — | 5.8 8.7 Vge = 15V, See Fig. 8
taion) Turn-On delay time — | 40 | —
t, Rise time — 16 — ns |lg=5.0A, Ve =480V
taot) Turn-Off delay time — | 87 130 Vge = 15V, Rg = 100Q
t; Fall time — | 140 | 210 T,=25°C
E(on) Turn-On Switching Loss — | 014 | — Energy losses include "tail" and
E o Turn-Off Switching Loss — | 0.12 | — | mJ |diode reverse recovery.
E, Total Switching Loss — | 0.26 | 0.33 See Fig. 9, 10, 18
ta(on) Turn-On delay time —_— 38 —_— Ic =5.0A, Voo = 480V See Fig. 11, 18
t, Rise time — 18 — ns |Vge=15V, Rg = 100Q
taotn Turn-Off delay time — 95 — T,=150°C
t Fall time — | 250 | — Energy losses include "tail" and
Es Total Switching Loss — | 045 | — | mJ |diode reverse recovery.
Le Internal Emitter Inductance — | 75 — nH [Measured 5mm from package
Cies Input Capacitance — | 270 | — Vge =0V
Coes Output Capacitance — | 21 | — | pF [Vee=30V
Cres Reverse Transfer Capacitance — | 85 | — f =1.0MHz, See Fig. 7
t, Diode Reverse Recovery Time — 28 42 ns |[T,=25°C, See Fig. |I;=4.0A, Vg=200V
— | 38 57 T,=125°C 14 di/dt=200A/ps
I Diode Peak Reverse Recovery Current — | 29 5.2 A |T,=25°C, See Fig. |I[r=4.0A, Vg=200V
— | 37 6.7 T,=125°C 15 di/dt=200A/ps
Q. Diode Reverse Recovery Charge — 40 60 nC |T,=25°C, See Fig. |Ir=4.0A, Vg=200V
— | 70 105 T,=125°C 16 di/dt=200A/ps
direcym/dt Diode Peak Rate of Fall of Recovery — | 280 | — | Alus |T,=25°C, See Fig. |Ir=4.0A, Vg=200V
During t, — | 235 | — T,=125°C 17 di/dt=200A/ps

Details of note @ through ® are on the last page
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Fig. 1 - Typical Load Current vs. Frequency
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Fig. 2 - Typical Output Characteristics Fig. 3 - Typical Transfer Characteristics
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Fig. 4 - Maximum Collector Current vs. Case

Thermal Response (ZhJc)
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Junction Temperature

www.irf.com 5



IRG41B10UDPDbF

Total Switching Losses (mJ)

1.4

1.2

1.0

0.8

0.6

0.4

0.2

0.0

International

e -

Do ool
L82K ReCliTier

100

Re =100Q Vgg =20V
Ty =150°C — Ty =125°C
VGG = 480V <
VGE = 15V €
o
/Z s /
v o /
/ k5 /
:E
7 w 10
¥ ¢ ]
% s
<] ks
/ ©
o
A g [
o
/ SAFE OPERATING AREA
]
2 4 6 8 10 1 10 100 1000
| ¢, Collector-to-emitter Current (A) Vg » Collector-to-Emitter Voltage (V)
Fig. 11 - Typical Switching Losses vs. Fig. 12 - Turn-Off SOA
Collector-to-Emitter Current
100
NSNS
,
<
T T, = 150°C_]
e ]
2 T, =125°C]
3 /i —
b 1 T,= 25°C
©
= i/
w /r
s LU
=}
g H
5 i
= '
© Al
®
£
0.1
0.0 1.0 2.0 3.0 4.0 5.0 6.0
Forward Voltage Drop - Ve (V)
Fig. 13 - Maximum Forward Voltage Drop vs. Instantaneous Forward Current
www.irf.com



International

TSR Rectifier IRG4I1BC10UDPDbF

50 14
AN Vg = 200V
AN | T,=125°C ==~
. “ IF = 8.0 1o WL Tu=25C —
s S [T ‘,'
. ~ IF = 4.0A i 7
“\ So IF= 8.0‘A "I
S ~ 10
s >~ \ ’
40 “ h/>/ |F=4OA “ "/
- ’ |,
%) % 3 = RR/Ay.
< W S S
1 35 LY 1 \a' Py
E . 3 = Y
\\\ ~ - 2.7
™ ~ 6 _
\ S ~ l’l’//
\ N s 2.2/
30 ~ 4 y
\\

Ny 4 4
N [ _oesez
25 -:_f
VR = 200V N 2
H Ty=125°C ===
T,=25°C =—— N
20 ‘ 0
100 . 1000
dif/dt - (Aluis) 100 dig/dit - (Alis) 1000
Fig. 14 - Typical Reverse Recovery vs. dig/dt Fig. 15 - Typical Recovery Current vs. dig/dt
200 r 1000
Vg= 200V Vg =200V
| 7= 125°C ==~ /) T)= 125°C === ";2:
T)=25°C — K Ty=25C — ,/‘;Kﬁ-'
160 '.' /{;’:‘
4
IF = 8.0A /! IF = 8.0A /4" /
/s’ y 2 IF = 4.0A it
120 |l =08 IAEY 4 B " o
— 4 [d ~ U4
9 S 5 /o
c K" )\v'/j s 1‘{'
& g rd Iy 4
g e e’ / 8 ‘/“'I
80 - Pie — [ y // = 'l
-"' - .’ < © "
‘-’_—“ / » / z
L ’
40 /‘/ /4 l'l
/ l' ’
A U
¢
s
4
0 100
100 . 1000 100 1000
di¢/dt - (A/us) dit/dt - (A/us)
Fig. 16 - Typical Stored Charge vs. dig/dt Fig. 17 - Typical digecym/dt vs. dig/dt,

www.irf.com 7



IRG41B10UDPDbF

80% —
of Vce

—— 430pF

-

7\

Same type
device as
D.U.T.

D.U.T.

+Vge

90% Vge

International

e ) [
L82K ReCliTier

10% VCQ

td(off)—st

Fig. 18a - Test Circuit for Measurement of
lLms Eons Eoffdiode)s tr Qrrs Irrs tagony, T taofey t

10% +Vg

GATE VOLTAGE D.U.T.

- tf —p

t1+5puS
- Eoff=‘/§/ce Ic dt

t

t

t2
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Figure 18e. Macro Waveforms for Figure 18a's Test Circuit
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Figure 19. Clamped Inductive Load Test Circuit Figure 20. Pulsed Collector Current

Test Circuit
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TO-220AB Full-Pak Package Outline

Dimensions are shown in millimeters (inches)

;
0P Y DIMENSIONS N
M 0
B | MILLMETERS INCHES T
o E
U | MN. | MAX || MIN.  MAX. | 5 | s
1.0 OMENSIONNG AND TOLERANGING AS PER ASME Y143 N- 1934
W A 4.57 4.83 180 190 2,0 DNENSIONS ARE SHOWN IN NILLNETERS [INCHES].
P Al 257 2383 101 A ﬁ LEAD DIMENSION AND FINISH UNCONTROLLED IN L1
R oy 4210 AL o i JuL e i
J o 081 094 024 037 EXTRE}&[S D; THE PLASTIC BODY.
LA bi | DT | 08s 024 035 s ONENSION b, b3, b3 & c1 APPLY T0 BASE NETAL ONLY
b2 | 076 | 1.27 -030 | 050 STEP ORTIONAL ON PLASTIC BODY DEFINED BY DIVENSIONS u & v.
1 b3 | 078 | 122 || 030 | 048 | 5 | o cowmownc onmison - nos
b4 1.02 162 .040 080
b5 | 102 | 147 040 | 058 | 5
o | uss | ves || w5 | 02 LE20 pSSOENTS
j'[fv of | 033 | 058 || 013 | 023 | 5 .
D | 856 | 950 || .34 | 3% | 4 - 6N
e . a1 | 1580 | 1643 || 622 | 635 1- DRAN
92 | 1397 | 1422 || 550 | 560 3 SOUReE
d3 12.30 1293 4B4 509
E 9.63 10.75 .379 423 4
e | 254 BC 100 B5C P
L | 1320 | 1372 || 620 | .540 T
o U | 337 | 367 || 22 | d45 | 3 1- ColLEcTor
g n| 605 | 660 || .258 | .z60 3 BimER
e aP 3.05 345 120 136
u | 240 | 250 || .004 | 088 | 6
v | 040 | oso || .06 | 020 | 6
ol - 45" - 45

TO-220AB Full-Pak Part Marking Information

EXAMPLE: THIS IS AN IRFI840G

WITH ASSEMBLY O PART NUMBER

LOT CODE 3432 INTERNATIONAL

ASSEMBLED ON W\W 24, 2001 RECTIFIER —___ | IRFI340G 4]

IN THE ASSEMBLY LINE 'K LOGO IOR 124K N

/, % DATE CODE
. _ } ASSEMBLY YEAR 1 = 2001
Note: "P" in assembly line position LOT CODE WEEK 24
indicates "Lead-Free' LINE K

TO-220AB Full-Pak package is not recommended for Surface Mount Application.

Notes:

® Repetitive rating; Vge = 20V, pulse width limited by max. junction temperature (See fig. 20).
@ VCC = 800/"(VCES)5 VGE = 20V, L= 10|JH, RG = 1009, (See flg 19)

® Pulse width < 80ps; duty factor < 0.1%.

@ Pulse width 5.0ps, single shot.

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

Data and specifications subject to change without notice.
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IR WORLD HEADQUARTERS: 233 Kansas St., El Segundo, California 90245, USA Tel: (310) 252-7105
TAC Fax: (310) 252-7903
Visit us at www.irf.com for sales contact information.01/2011
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