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International
TR Rectifier IRG4IBC20WPbF

INSULATED GATE BIPOLAR TRANSISTOR

Features

* Designed expressly for Switch-Mode Power
Supply and PFC (power factor correction) c
applications

« 2.5kV, 60s insulation voltage ® Vces =600V

* Industry-benchmark switching losses improve
efficiency of all power supply topologies _

* 50% reduction of Eoff parameter VCE(on)typ. =216V

» Low IGBT conduction losses

« Latest-generation IGBT design and construction offers E @Vce =15V, Ic =6.5A
tighter parameters distribution, exceptional reliability n-channel

« Industry standard Isolated TO-220 Fullpak™
outline

* Lead-Free

Benefits

» Lower switching losses allow more cost-effective
operation than power MOSFETSs up to 150 kHz
("hard switched" mode)

« Of particular benefit to single-ended converters and
boost PFC topologies 150W and higher

» Low conduction losses and minimal minority-carrier
recombination make these an excellent option for
resonant mode switching as well (up to >>300 kHz)

Absolute Maximum Ratings

Parameter Max. Units
Vces Collector-to-Emitter Breakdown Voltage 600 \Y
lc @ Tc = 25°C Continuous Collector Current 11.8
lc @ Tc = 100°C | Continuous Collector Current 6.2 A
lem Pulsed Collector Current @ 52
ILm Clamped Inductive Load Current @ 52
Vee Gate-to-Emitter Voltage + 20 \Y
Earv Reverse Voltage Avalanche Energy ® 200 mJ
Pp @ Tc = 25°C Maximum Power Dissipation 34

Pp @ Tc = 100°C| Maximum Power Dissipation 14

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. 10 Ibfein (1.1Nem)

TO-220 FULLRAK

Thermal Resistance

Parameter Typ. Max. Units
Roic Junction-to-Case - IGBT —_— 3.7
Roia Junction-to-Ambient, typical socket mount —_— 65 °C/IW
Wt Weight 2.0 (0.07) —_— g (02)
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TR 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
V(BR)ECS Emitter-to-Collector Breakdown Voltage ® | 18 — — \Y Vee =0V, Ic =1.0A
AV(gr)ces/AT; | Temperature Coeff. of Breakdown Voltage | — [0.48 | — | V/°C| Vge =0V, Ic=1.0mA
— (216 | 26 Ic =6.5A Ve =15V
Vce©N) Collector-to-Emitter Saturation Voltage — 255 | — Vv Ic=13A See Fig.2, 5
— 205 | — lc =6.5A, T;=150°C
VGE(th) Gate Threshold Voltage 30 | — | 60 Vce = Ve, Ic = 250pA
AVGEgny/ATy | Temperature Coeff. of Threshold Voltage — |-88 | — |mV/°C| Vce=VGE, Ic =250pA
Ofe Forward Transconductance ® 55 | 83 | — S Vce = 100V, Ic = 6.5A
lces Zero Gate Voltage Collector Current — | — 250 pA Vee =0V, Vce =600V
— | — | 20 Vee =0V, Vcg = 10V, T; =25°C
— | — |1000 Ve =0V, Ve =600V, T; =150°C
lees Gate-to-Emitter Leakage Current — — [£100 | nA | Vge =220V

Switching Characteristics @ T; = 25°C (unless otherwise specified)

Parameter Min. | Typ. |Max. | Units Conditions
Qg Total Gate Charge (turn-on) — | 26 | 38 Ic =6.5A
Qge Gate - Emitter Charge (turn-on) — | 3.7 |55 nC | Vcc =400V See Fig.8
Qge Gate - Collector Charge (turn-on) — 10 15 Ve = 15V
td(on) Turn-On Delay Time — 22 —
tr Rise Time — 14 — ns T;=25°C
ta(offy Turn-Off Delay Time — | 110 |160 Ic = 6.5A, Ve = 480V
tf Fall Time — | 64 | 96 Vee = 15V, Rg = 50Q
Eon Turn-On Switching Loss — 10.06 | — Energy losses include "tail"
Eof Turn-Off Switching Loss — 10.08 | — mJ | See Fig. 9, 10, 14
Eis Total Switching Loss — 10.14 | 0.2
td(on) Turn-On Delay Time — 21 — Ty = 150°C,
tr Rise Time — |15 | — ns Ic = 6.5A, Vcc = 480V
td(off) Turn-Off Delay Time — | 150 | — Vee = 15V, Rg = 50Q
t Fall Time — | 150 | — Energy losses include "tail"
Es Total Switching Loss — 1034 | — mJ | See Fig. 10, 11, 14
Le Internal Emitter Inductance — | 75 | — nH | Measured 5mm from package
Cies Input Capacitance — | 490 | — Vee =0V
Coes Output Capacitance — 38 — pF | Vce =30V See Fig. 7
Cres Reverse Transfer Capacitance — | 88 | — f = 1.0MHz
Notes:
@ Repetitive rating; Vge = 20V, pulse width limited by

max. junction temperature. ( See fig. 13b)

)}

Vee = 80%(Vegs), Ve = 20V, L = 10pH, Rg = 509,

(See fig. 13a)

Repetitive rating; pulse width limited by maximum

junction temperature.

@ Pulse width < 80us; duty factor < 0.1%.

® Pulse width 5.0ys, single shot.
t=60s, f = 60Hz

®
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IGR Rectifier
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Fig. 1 - Typical Load Current vs. Frequency
(Load Current = Igys of fundamental)
100 100
< _ <
pug ,/,’/’ = s
s >
5 5
O l// O
5 // g Ty=150°C
€ £ V.
LI 10 /, i 10 — /,
g r —— e /
5 [ Ty=150°C A/ 5 /
I3 /7 g /1/
% / / % / TJ =25°C
o / [ m=25cc o /
O O
- VGE = 15V - Vcc =50V
1 20ps PULSE WIDTH 1 5us PULSE WIDTH
1 10 5 6 7 9 10 11
Vg, Collector-to-Emitter Voltage (V) Vg, Gate-to-Emitter Voltage (V)
Fig. 2 - Typical Output Characteristics Fig. 3 - Typical Transfer Characteristics

www.irf.com 3



IRG4IBC20WPDbF Internafional

IR Rectifier
12
\ 30 VGE = 15V R
\ S 80 us PULSE WIDTH lc= 13A | |
S g il
5 N g Ban il W
= e} =
s LN e i
5 N 2 = lc= 6.5A
8 1S \\\ -
3 420 S ———
N T~
O] \ S B N~
[a] 4 q 8 ~~_
£ =
> @]
E \ ©
S .
@« L
O
= pS
0 1.0
25 50 75 100 125 150 60 -40 -20 0 20 40 60 80 100 120 140 160
T, Case Temperature ( °2) T3 , Junction Temperature (°C)
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Fig. 6 - Maximum Effective Transient Thermal Impedance, Junction-to-Case
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1000 Vog =0V, f=1MHz
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Fig. 7 - Typical Capacitance vs.
Collector-to-Emitter Voltage
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Fig. 9 - Typical Switching Losses vs. Gate
Resistance
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Total Switching Losses (mJ)

IRG4IBC20WPDbF
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Fig. 8 - Typical Gate Charge vs.
Gate-to-Emitter Voltage
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Fig. 10 - Typical Switching Losses vs.
Junction Temperature
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Fig. 11 - Typical Switching Losses vs. Fig. 12 - Turn-Off SOA
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L= 480V
4 Xlc@25°C
SOVL 0-as0v | , c@
= L Z - 480pF
AT geov
* 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 Fig. 13b - Pulsed Collector
Load Test Circuit Current Test Circuit

)

—lc
i 0000, —

N
Driver* y D.U.T. Fig. 14a - Switching Loss

- C Test Circuit

s0vL A 7 U
= - 1000V .
* Driver same type
as D.U.T., VC = 480V
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Fig. 14b - Switching Loss
Waveforms
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IRG4I1BC20WPbF
TO-220 Full-Pak Package Outline

Dimensions are shown in millimeters (inches)
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SECTION B-B

VIEW A=A

International
ISR Rectifier

DIMENSIONING AND TOLERANCING PER ASME Y14.5 M- 1994.
DIMENSIONS ARE SHOWN IN MILLIMETERS [INCHES]
LEAD DIMENSION AND FINISH UNCONTROLLED IN L1
DIMENSION D & E DO NOT INCLUDE MOLD FLASH. MOLD FLASH SHALL NOT EXCEED
@.005" (0.127) PER SIDE. THESE DIMENSIONS ARE MEASURED AT THE OUTERMOST
EXTREMES OF THE PLASTIC BODY.
DIMENSION bt APPLY TO BASE METAL ONLY.

I
I
! 50 STEP OPTIONAL ON PLASTIC HODY DEFINED 5Y DIMENSIONS u & v
‘ 7.0 CONTROLLING DIMENSION - INCHES
|
u I
f ‘ DIMENSIONS
—v SYMBOL|  MILLMETERS INCHES
‘ WIN._ [ WAX. NN, | NAX: NOTES LEAD ASSIGNMENTS
A | 487 283 o180 | 0190
I Al 257 2.83 a.1o1 a4 HEXFET
! Az | 25 285 0099 | 0.112
b | 0622 0.89 0.024 | 0035 1.~ CATE
bt | 0622 | 0a&38 0024 | 0033 5 2.~ DRAIN
bz 1229 1.400 0.048 0055 3.- SOURCE
o~ b3 | 1229 | 1400 0048 | 0055
¢ | o440 | 0629 0017 | 0025
AZ == ¢ | o440 | oses 0017 | 0023 1GBTs. CoPACK
D 865 9.80 a3 0.386 4
[Ho.ot dl 15.80 1612 0.622 0635 12'_, %EECTOR
NOT CONCAVE d2 13.97 14,22 0.550 0.560 3.- EMITTER
d3 12.30 12.92 0.484 0.509
d4 864 991 0.340 0390
E | 1036 | 1063 0408 | 0419 4
e 2.54 BSC 0.100 BSC
L [1320 | 1373 0520 | 0541
R AT 350 0122 | 0138 3
n 6.05 615 0238 | 0242
o | 305 345 0120 | 0136
u 2.40 2.50 0.094 | 0098 6
v 0.40 0.50 006 | 0020 3
¢ 3 7 3 7
@1 45 45"

TO-220 Full-Pak Part Marking Information

EXAMPLE:

THIS IS AN IRFI840G

WITH ASSEMBLY

LOT CODE 3432
ASSEMBLED ON WW 24 1999
INTHE ASSEMBLY LINE "K"

Note: "P"in assembly line
position indicates "Lead-Free"

INTERNATIONAL

ASSEMBLY
LOT CODE

O

TR 924K

IRFI840G 1

34 32

.
\

-

PART NUMBER

DATE CODE
YEAR 9 = 1999
WEEK 24

LINE K

Data and specifications subject to change without notice
Infernationa
IR Rectifier

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. 07/04
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Note: For the most current drawings please refer to the IR website at:
http://www.irf.com/package/
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