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INSULATED GATE BIPOLAR TRANSISTOR

Features

» Extremely low voltage drop; 1.0V typical at 2A, 100°C
» Standard: Optimized for minimum saturation

voltage and low

operating frequencies ( < 1kHz)

= Generation 4 IGBT design provides tighter
parameter distribution and higher efficiency than
previous generation

* Industry standard TO-252AA package

* Lead-Free

Benefits

* Generation 4 IGBT's offer highest efficiency available
» IGBT's optimized for specified application conditions

PD-95766A

IRG4RC10SPbF

Standard Speed IGBT

n-channel

E

Vces = 600V

@Vge =15V, Ic = 2.0A

&

&\
\.
D-PAK
TO-252AA
Absolute Maximum Ratings

Parameter Max. Units
Vces Collector-to-Emitter Breakdown Voltage 600 Vi
Ilc @ Tc=25°C Continuous Collector Current 14
lc @ Tc=100°C | Continuous Collector Current 8.0 A
lem Pulsed Collector Current @ 18
I Clamped Inductive Load Current @ 18
Vae Gate-to-Emitter Voltage +20 V')
Earv Reverse Voltage Avalanche Energy ® 110 mJ
Pp @ Tg =25°C Maximum Power Dissipation 38 W
Pp @ Te = 100°C| Maximum Power Dissipation 15
Ty Operating Junction and -55 to + 150
Tsta Storage Temperature Range o

Soldering Temperature, for 10 seconds 300 (0.063 in. (1.6mm) from case )

Thermal Resistance

Parameter Typ. Max. Units
Rouc Junction-to-Case — 3.3 C/W
Raua Junction-to-Ambient (PCB mount)* —_ 50
Wi Weight 0.3 (0.01) — g (0z)

* When mounted on 1" square PCB (FR-4 or G-10 Material).
For recommended footprint and soldering techniques refer to application note #AN-994
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IRG4RC10SPbF

International
IGR Rectifier

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

| Parameter Min. [ Typ. Max. | Units Conditions
VizmwEs | coledor-io-Emitter Breakdaown Vallage 60O | — — W Wioe =0V, |- = 25004
Wiaes Emiller-to-Callector Breakdown Wiollages & 15 —_ —_ h Weor =00 1o =108,
Az, | Temperature Coeff. of Breakdown Voltage | — | 064 — | WPC | Ve =00 |- = 1.0mA
— 185 18 I =808 Vo = 15V
Ve Collector-to-Emittar Saturation Voltaga —_ | 205 — W |- = &, Sae Fig 2, 5
— 168 — - =808, T,= 150°C
Wi Eph) Gate Threshold Vdtage 30 —  BD Vier = WeE, I = 250u4A
AMeE AT | Tempesature Coeff of Threshod Vollage | — | 85 | —  |mveC| Yos=Vor, |- = 250ua
[=15 Fareard Transconductance & 37 |55 | — = Ve = 000, I = 804
- Zero Cate Vatage Collector Currant — | = &S0 | s | Mee =0V Mep = SO0V
— | = | z0 Voe = O, Vo = 10V, T, = 25°C
—_ — 1000 W =0V = 800N T, = 15070
[ Gate-to-Emitter Leakage Current — | = |£100| mA | Ve =220

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

_ Parameater Min. | Typ. |[Max. | Units Conditions
Qg | Total Gate Charge (turn-on) — 15 | 22 I =808
Qe Gate = Emitter Charge (turn-om) —_ 24 |28 nc | Wes = 4000 SeaFig 2
Qy | Gate - Collector Charge {turn-on) — 55 |98 Wes = 18W
taian | Turn-0n Dalay Time — 5 | —
1, Rize Time — 28 —_ ns T = 25°C
taiam Turn-CHf Delay Time — | B30 | 950 I = 804, Wen = 4800
ty Fall Time — | F10 (1100 Wes =15V, Ry o= 10002
= | Turn-in Switching Loss — | 014 | — Energy losses include "tail"
E.ii | Turn-Off Switching Loss — | 258 | — mJ | Sea Fig. 9,10, 14
Eis Total Switching Loss — |272 | 4.3
tacar Turn-Cin Delay Time — | 24 T, =180"C,
tr | Rise Time — 1 — ne le= 8.0A, Vs = 4800
tgiaty Turn-Cxt Delay Time — | a0 | — Wes = 15, Re = 1000
t Fall Tima — 130 | — Energy losses include "tail"
(= Total Switchimg Loss — |84 | — mJd | See Fig. 11, 14
Le Internal Emitter Inductanes — | 75 | — nH | Measured Seam from paekage
[+ Il Capacilance — | ZEO | — W = O
Coag | QOutput Capacitancea — o | — pF | W = 30W Sea Fig. 7
Cras | Reverse Transfer Capacitanee — | 40 [ — §=1.0MHz
Notes:
0 Repetitive rating; Weg = 20W, pulse width limited by i@ Pulse width = B0ps; duty factor = 0.1%.

maz. junction temperature. { Ses fig. 13b )

o
{Sea fig

junction

Repetitive rating: pulss width limited by maximum

temperatures.

Vr_‘;;_ = SUWVLLE:'IVGL =20, L =10uH. Rrj =000,
. 13a)

& Pulse width 5.0us. single shat
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IGR Rectifier
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Forboth: Triangular wave —
Duty cyde: 50%
Ty=125°C ! "
\ Tsink=90"C
\ Gate drive as specified
— \ Power Dissipation = 0. 70y Jl\ Clamp voltage
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Fig. 1 - Typical Load Current vs. Frequency
(Load Current = Igpys of fundamental)
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Vo . Collector-to-Emitter Voltage (V) Vg, Gate-to-Emitter Voltage (V)
Fig. 2 - Typical Output Characteristics Fig. 3 - Typical Transfer Characteristics
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IR Rectifier
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Fig. 4 - Maximum Collector Current vs. Case Fig. 5 - Typical Collector-to-Emitter Voltage
Temperature vs. Junction Temperature
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14, Rectangular Pulse Duration (sec)

Fig. 6 - Maximum Effective Transient Thermal Impedance, Junction-to-Case
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IGR Rectifier
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Fig. 7 - Typical Capacitance vs. Fig. 8 - Typical Gate Charge vs.
Collector-to-Emitter Voltage Gate-to-Emitter Voltage
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Fig. 9 - Typical Switching Losses vs. Gate Fig. 10 - Typical Switching Losses vs.
Resistance Junction Temperature
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Total Switching Losses (mJ)

IR Rectifier
12 100
Rg =100Q2 Vgg = 20V
Ty =150°C T =125%C
10 |vee =480v V.
VGE = 15V —_
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8 7 g
5
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P 4 o
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SAFE OPERATING AREA
0 1
0 4 g 12 16 1 10 100 1000
| ¢. Collector Current (A) Vg . Collector-to-Emitter Voltage (V)
Fig. 11 - Typical Switching Losses vs. Fig. 12 - Turn-Off SOA

Collector Current

1 — 0

L D.U.T.
Ve =~ R = 480V
C L= 4xi.@25°C
50v] A 7 4 (A 0 - 480V c@2
F = 1000V /z" L 480pF
< T T 6ol

* Driver same type as D.U.T.; Ve =80% of Vee(m ax)
* Note: Due to the 50V power supply, pulse width and inductor
willincrease to obtain rated Id.

Fig. 13a - Clamped Inductive Fig. 13b - Pulsed Collector
Load Test Circuit Current Test Circuit
—-_|C
1 — (000 \
L Drivert v D.U.T. Fig. 14a - Switching Loss
[ c Test Circuit
sov| A R ¢
T 7T o 1000V b * Driver same type
as D.U.T., VC = 480V
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Fig. 14b - Switching Loss
Waveforms
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D-Pak (TO-252AA) Package Outline

Dimensions are shown in millimeters (inches)
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SECTION ¢-C

D-Pak (TO-252AA) Part Marking

EXAMPLE: THIS IS AN IRFR120

NOTES:

1.~ DIMENSICNING AND TOLERANCING PER ASME Y14.5M-1994

2.~ DIMENSION ARE SHOWN IN INCHES [MILLIMETERS]

A\ LEAD DINENSION UNCONTROLLED IN L5,

/A~ DIMENSION Df, E1, L3 & b3 ESTABLISH A MINMUM MOUNTING SURFACE FOR THERMAL PAD,

5— SECTION C—C DIMENSIONS APPLY TO THE FLAT SECTION OF THE LEAD BETWEEN 005 AND 0.0
[0.13 AND D.25] FROM THE LEAD TIP.

B\ DIMENSION D & E DO NAT INCLUDE MOLD FLASH. MOLD FLASH SHALL NOT EXCEED 005 [0.13] PER
SIDE. THESE DIMENSIONS ARE MEASURED AT THE OUTMOST EXTREMES OF THE PLASTIC BODY.

/) DIMENSION bt & cf APPLIED T BASE METAL ONLY

DATUM A & B TO BE DETERMINED AT DATUM PLANE H.

9.— OUTLINE CONFORNS TO JEDEC OUTLINE TO-252AA.

S

a DIMENSIONS N

B | MILLIMETERS INCHES ¢

E MIN. MAX. MIN. MAX, g

A 218 [ 239 || 086 | .004

Al - 0.13 - .005

b | 0.64 | 0.89 || 025 | 035

b1 Q.65 0.79 .025 .031 7

b2 | 0.76 | 114 || .030 | 045

b3 | 495 | 546 || 195 | 215 | 4

c | 046 | 061 || 018 | .024

ot | o4t | ase || .of6 | 022 | 7

c2| 046 | 0.89 || .018 | .035

D | 507 | 622 || 235 | 245 | & LEAD ASSIGNMENTS
bl | 521 - 205 4

£ | 635 | 673 || 250 | 265 | © HEXEET

Bt | 432 | - 170 - 4

e | 223 B5C .030 BSC 1.— GATE

H [ o0 [ 1ot || 370 | 410 2.— DRAN

L | 140 | 178 || 055 | 070 3.~ SOURCE

L1 | 274 BSC 108 REF. 4= DRAN

L2 | o051 BsC 020 BSC

13| 0B | 127 |[ 035 | 050 | 4

4| - 1.02 - | 040 ICBT & CoPAK
LS | 114 1.52 .045 | .060 3 1.— GATE

o | o 100 o 10 2.- COLLECTOR
ol o 15 o 15 3.- EMITTER
w2 | o5 | 35 o5 | s 4.— COLLECTOR

PART NUMBER
WITH ASSEMBLY INTERNATIONAL
LOT CODE 1234 RECTIFIER \RFR120 DATE CODE
ASSEMBLED ON WW 16, 2001 LOGO TOR 116A YEAR 1 = 2001
IN THE ASSEMBLY LINE "A" 12 34 WEEK 16
: ' - LINE A
Note: "P" in assembly line position ASSEMBLY
indicates "Lead-Free" LOT CODE
"P'in assembly line position indicates
"Lead-Free" qualification to the consumer-level
PART NUMBER
OR 'N;EEF::NF/E'EORNAL DATE CODE
- P = DESIGNATES LEAD-FREE
LOGO PRODUCT (OPTIONAL)
P = DESIGNATES LEAD-FREE
PRODUCT QUALIFIED TO THE
ASSEMBLY
LOT CODE CONSUMER LEVEL (OPTIONAL)
YEAR 1 = 2001
WEEK 16

A = ASSEMBLY SITE CODE

Note: For the most current drawing please refer to IR website at http://www.irf.com/package/
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IGR Rectifier
D-Pak (TO-252AA) Tape & Reel Information

Dimensions are shown in millimeters (inches)

TR TRR TARL

o999 9 ZF @9 @9 ZF

—

— — 16.3(.641) 16.3 (.641)
ﬂ] P @ = 15.7 (.619) 15.7 (.619)

— - | I |

12.1 (.476) 8.1(.318)

1.9(.469) = FEED DIRECTION 79(312) - FEEDDIRECTION

NOTES :

1. CONTROLLING DIMENSION : MILLIMETER.

2. ALL DIMENSIONS ARE SHOWN IN MILLIMETERS ( INCHES ).
3. OUTLINE CONFORMS TO EIA-481 & EIA-541.

5 13 INCH Q —t-

16 mm% };H

NOTES :
1. OUTLINE CONFORMS TO EIA-481.

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.

International
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. 06/07
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