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Tor Rectifior IRG4IBC20KDPbF
INSULATED GATE BIPOLAR TRANSISTOR WITH Short Circuit Rated
ULTRAFAST SOFT RECOVERY DIODE UltraFast IGBT
Features C

» High switching speed optimized for up to 25kHz

with low Ve (on) Vces = 600V
« Short Circuit Rating 10us @ 125°C, Vgg = 15V
» Generation 4 IGBT design provides tighter

parameter distribution and higher efficiency than G
previous generation

« IGBT co-packaged with HEXFRED™ ultrafast, @Vee =15V, Ic =6.3A

ultra-soft-recovery anti-parallel diodes for use in E
bridge configurations n-channel
* Industry standard TO-220 FULLPAK
 Lead-Free
Benefits

» Generation 4 IGBTs offer highest efficiencies available
maximizing the power density of the system

» IGBTs optimized for specific application conditions

« HEXFRED™ diodes optimized for performance with IGBTSs.
Minimized recovery characteristics reduce noise EMI

» Designed to exceed the power handling capability of

equivalent industry-standard IGBTs TO-220 FULLRAK
Absolute Maximum Ratings
Parameter Max. Units
Vces Collector-to-Emitter Voltage 600 \Y
lc@ Tc =25°C Continuous Collector Current 11.5
lc@ Tc =100°C Continuous Collector Current 6.3
lem Pulsed Collector Current ® 23 A
Im Clamped Inductive Load Current @ 23
IF@ Tc =100°C Diode Continuous Forward Current 6.3
IFrm Diode Maximum Forward Current 23
tsc Short Circuit Withstand Time 10 Us
VisoL RMS Isolation Voltage, Terminal to Case, t = 1 min 2500 Vv
VGE Gate-to-Emitter Voltage + 20
Pp @ Tc =25°C Maximum Power Dissipation 34
Pp @ Tc =100°C | Maximum Power Dissipation 14 W
Ty Operating Junction and -55 to +150 .
Tsta Storage Temperature Range c
Soldering Temperature, for 10 sec. 300 (0.063 in. (1.6mm) from case)
Mounting Torque, 6-32 or M3 Screw. 10 Ibfsin (1.1 Nem)
Thermal Resistance
Parameter Typ. Max. Units
ReJc Junction-to-Case - IGBT _— 3.7
Recs Junction-to-Case - Diode _— 55 °C/W
Reua Junction-to-Ambient, typical socket mount _— 65
Wit Weight 2.0 (0.07) _— g (0z)
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International

TSR Rectifier
Electrical Characteristics @ T, = 25°C (unless otherwise specified)
Parameter Min. | Typ. | Max. | Units Conditions
V(BR)CES Collector-to-Emitter Breakdown Voltage® | 600 | — — \Y Vee = 0V, Ic = 250pA
AVgr)ces/ATy | Temperature Coeff. of Breakdown Voltage | — [ 0.49| — | V/°C | Vgg =0V, Ic = 1.0mA
VcE(@on) Collector-to-Emitter Saturation Voltage | — |2.27| 2.8 lc = 9.0A Vge = 15V
— [3.01| — V lc = 16A See Fig. 2,5
— 243 — lc =9.0A, Ty =150°C
VGE(th) Gate Threshold Voltage 30| — | 6.0 Vce = VGE, Ic = 250pA
AVGEt)/ATy | Temperature Coeff. of Threshold Voltage — | -10 | — |mV/°C| VcE = VGE, Ic = 250pA
Jfe Forward Transconductance ® 29| 43| — S Vce = 100V, Ic = 9.0A
lces Zero Gate Voltage Collector Current — — | 250 | MA | Vg =0V, Vcg = 600V
— | — |[1000 Vee = 0V, Vg = 600V, Ty = 150°C
VEm Diode Forward Voltage Drop — | 14|17 \Y Ic = 8.0A See Fig. 13
— [ 13| 16 Ic =8.0A, Ty =150°C
lces Gate-to-Emitter Leakage Current — — [+£100| nA VgE = £20V
Switching Characteristics @ T, = 25°C (unless otherwise specified)
Parameter Min. | Typ. | Max. | Units Conditions
Qq Total Gate Charge (turn-on) — | 34 | 51 Ic =9.0A
Qge Gate - Emitter Charge (turn-on) — |49 |74 nC | Vcc =400V See Fig.8
Qg Gate - Collector Charge (turn-on) — 14 21 Vge = 15V
td(on) Turn-On Delay Time — 54 —
tr Rise Time — | 34 | — ns T,=25°C
ta(offy Turn-Off Delay Time — | 180 | 270 lc = 9.0A, Ve = 480V
tf Fall Time — | 72 | 110 Vee = 15V, Rg = 50Q
Eon Turn-On Switching Loss — 034 | — Energy losses include "tail"
Eof Turn-Off Switching Loss — |0.30| — mJ | and diode reverse recovery
Ets Total Switching Loss — |0.64|0.96 See Fig. 9,10,14
tsc Short Circuit Withstand Time 10 | — — ps | Vce =360V, Ty=125°C
Vee = 15V, Rg = 50Q , Vcpk < 500V
td(on) Turn-On Delay Time — 51 — Ty =150°C, See Fig. 10,11,14
tr Rise Time — | 37 | — ns lc = 9.0A, Ve = 480V
ta(om Turn-Off Delay Time — | 220 | — Vge = 15V, Rg = 50Q
tf Fall Time — | 160 | — Energy losses include "tail"
Ets Total Switching Loss — 1085 — mJ | and diode reverse recovery
Le Internal Emitter Inductance — | 75| — nH | Measured Smm from package
Cies Input Capacitance — | 450 | — Ve = OV
Coes Output Capacitance — 61 — pF | Vcc =30V See Fig. 7
Cres Reverse Transfer Capacitance — 14 — f =1.0MHz
tr Diode Reverse Recovery Time — 37 55 ns | T;=25°C See Fig.
— | 55 | 90 T,=125°C 14 I =8.0A
I Diode Peak Reverse Recovery Current | — | 3.5 | 5.0 A T,=25°C See Fig.
— | 45| 8.0 T;=125°C 15 VR = 200V
Qr Diode Reverse Recovery Charge — 65 | 138 nC | T;=25°C See Fig.
— | 124 | 360 T,=125°C 16 di/dt = 200Aps
direcym/dt Diode Peak Rate of Fall of Recovery — 240 | — | Alus | Ty=25°C  See Fig.
During ty, — | 210 | — T,=125°C 17
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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 Fig. 5 - Typical Collector-to-Emitter Voltage
Temperature vs. Junction Temperature
10
o D = 0.50
E —--/
- ———— i
\N-/ 1 E=—0.20: — =
Q —— o -
g 0. “IC -
2 [ ———
@ —0.05 ] — - —
s R = P
S 4 __—0.02=T] _—-'4/ P
€ 7 oo t1-]
2 = SINGLE PULSE t
= (THERMAL RESPONSE) 2
r Notes:
1. Duty factor D= t1/t2
2.Peak Ty=Ppm X ZthJc + Tc
0.01
0.00001 0.0001 0.001 0.01 0.1 1 10
t1, Rectangular Pulse Duration (sec)
Fig. 6 - Maximum Effective Transient Thermal Impedance, Junction-to-Case
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Fig. 7 - Typical Capacitance vs. Fig. 8 - Typical Gate Charge vs.
Collector-to-Emitter Voltage Gate-to-Emitter Voltage
) 10
08 Ve = 480V Rg 50Q
VGE = 15V VGE =15V
Ty =25°C Voo = 480V
= Ic =9.0A —
£ £ lc= 18A
§ 07 §
(%] (%]
3 S
£ —~ £ o= 08 =
= L < I |
S - g =
= 0.6 — = Ilc= 45A ]
@ Y — ) = —
5 5 —
P =
0.5 0.1
0 10 20 30 40 50 60 -40 -20 0 20 40 60 80 100 120 140 160
R , Gate Resistance ( Q) T, Junction Temperature (° C)
Fig. 9 - Typical Switching Losses vs. Gate Fig. 10 - Typical Switching Losses vs.
Resistance Junction Temperature
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%0 Rg =500 | 100 [Vag =20V ]
Ty =150°C T, =125°C
Ve =480V /
= VGE = 15V —
:)E’ GE / S,
» / €
o 20 9]
%) / S /
o
A / o /
g / S 10 4
g / s
= Q
G 10 7 S
ke O |
L — / [
0.0 ] / SAFE OPERATING AREA
) 4 8 12 16 20 1 10 100 1000
| ¢, Collector-to-emitter Current (A) VcE, Collector-to-Emitter Voltage (V)
Fig. 11 - Typical Switching Losses vs. Fig. 12 - Turn-Off SOA
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Fig. 13 - Maximum Forward Voltage Drop vs. Instantaneous Forward Current
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Fig. 18b - Test Waveforms for Circuit of Fig. 18a, Defining
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N !
” > - : 5% Vee—
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\ -------
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Fig. 18c - Test Waveforms for Circuit of Fig. 18a,

Defining Eon, taon), tr
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Fig. 18d - Test Waveforms for Circuit of Fig. 18a,
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o Vg GATE SIGNAL
DEVICE UNDER TEST

CURRENT D.U.T.

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

CURRENT IN D1

/

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

50V = —
6000pF
100V
Figure 19. Clamped Inductive Load Test Circuit Figure 20. Pulsed Collector Current
Test Circuit
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Dimensions are shown in millimeters (inches)

S

Y OIMENSIONS N

M [d

g MILLIMETERS. INCHES g

L | MIN. | MAX MIN.  MAX. | s tores:

10 DNENSONNG AND TOLERANGING A3 PER ASHE Y14.0 H- 1994

A | 457 | 48B3 180 REN 0 DNENSONS ARE SHOMN IN MLLINETERS [ NCHES)

Al 2.57 283 101 m LEAD DMENSION AND FINISH UNCONTROLLED IN L1

A2 251 293 099 M5 DNENSDN 0 & E DD NOT INCLUDE LD FLASH MOLD FLASH SHALL NOT EXCEED
b | o061 | oo 024 | o017 5 (017 PR S MESE DMENSONS R VEASRED AT e Ut ot
bi | 061 | afe 024 1 085 ) 5 DNENSON b1, b3, 15 t cf APRLY T0 BASE NETAL OLT.

b2 | 078 | 127 || 030 | .050 STEP OPTNAL O PLASTI BODY DEFNED BY DHENSONS o & v.

b3 | 076 | 1.22 030 | .p48 5 70 CONTRCLUNG DHEKSICN  INCHES

b4 1.02 1.52 040 060

b5 | 1.02 147 040 058 5

c 0.33 0.63 013 026 LEAD ASTICNMENTS.

el | 033 | 058 013 | 023 | B e

D | 866 | 9.80 341 | 388 4 1o GATE

df 16.80 16.13 622 636 2. DRAN

a2 13.97 14.22 550 560 3~ SOURCE

d3 12.30 12.93 484 509

L[ 1320 | 13712 520 | .540 Py,

8} 337 367 122 145 3 2- COLLECTOR

n 6.05 6.60 238 260 3- EMITTER

oP 3.05 3.45 120 136

u 240 250 094 098 3

v 0.40 0.50 016 .020 6
81 - 45" - 45"

o as

TO-220AB Full-Pak Part Marking Information

EXAMPLE: THIS IS AN IRFI840G

WITH ASSEMBLY O PART NUMBER

LOT CODE 3432 INTERNATIONAL L

ASSEMBLED ON WW 24, 2001 RECTIFIER — IRFI840G

IN THE ASSEMBLY LINE "K" LOGO IHR 124K \

/, s =2 DATE CODE
_ _ - ASSEMBLY YEAR 1 = 2001
Note: "P" in assembly line position LOT CODE WEEK 24
indicates 'Lead-Free" LINEK

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

Notes:
@ Repetitive rating: Vge=20V; pulse width limited by maximum junctiontemperature
(figure 20)
@ VCC=80%(VCES)1 Vge=20V, L=10pH, Rg=50Q (figure 1 9)
® Pulse width <80us; 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.01/2010
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