International
IR Rectifier

INSULATED GATE BIPOLAR TRANSISTOR

Features

* UltraFast: Optimized for high operating
frequencies 8-40 kHz in hard switching, =200
kHz in resonant mode

* Generation 4 IGET design provides tighter
parameter distribution and higher efficiency than
Generation 3

* Industry standard D?Pak package

® | ead-Free

Benefits

* Generation 4 IGBT's offer highest efficiency available

* IGBT's optimized for specified application conditions

* Designed to be a "drop-in" replacement for equivalent
industry-standard Generation 3 IR IGBT's

Absolute Maximum Ratings

PD - 95692

IRG4BC30U-SPbF

UltraFast Speed IGBT

E
n-channel

Vces = 600V
VCE(on)typ. =195V

@Vge=13V, Ic=12A

Parameter Max. Units
Vees Collector-to-Emitter Breakdown Voltage 600 v
le@ Tc=25°C Continuous Collector Current 23
lc @ Tc=100°C | Continuous Collector Current 12 A
lom Pulsed Collector Current @ 92
I Clamped Inductive Load Current @ 92
Vee Gate-to-Emitter \Voltage + 20 Vv
Earv Reverse Voltage Avalanche Energy @ 10 mJ
Pp @ Tc=25°C Maximum Power Dissipation 100 W
Po @ Tc=100°C| Maximum Power Dissipation 42
T, Operating Junction and -55 to + 150
Tsre Storage Temperature Range
Thermal Resistance
Parameter Typ. Max. Units
Raqic Junction-to-Case —_— 12 “CAMN
Rgaa Junction-to-Ambient, ( PCB Mounted steady-state)* —_— 40
* When mounted on 1" square PCB (FR-4 or G-10 Material ). For recommended footprint and soldering
technigues refer to application note #AN-994.
www.irf.com
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Electrical Characteristics @ T, = 25°C (unless otherwise specified)
Parameter Min. | Typ. [Max. | Units Conditions
V(erICES Collector-to-Emitter Breakdown Voltage 600 | — — A" Ve =0V, I = 250pA
VierEcs Emitter-to-Collector Breakdown Voltage @| 18 — — V| Vee=0V lc=1.0A
DVisryces/DTy | Temperature Coeff. of Breakdown Voltage | — | 063 | — VFC | Vo=, lc=1.0mA
— [195| 21 lc=12A Vee =15V
VeEon Collector-to-Emitter Saturation Voltage — |252| — v lc =23A See Fig.2,. 5
— 209 | — le=12A,T,=150°C
Ve Gate Threshold Voltage 3.0 — 6.0 Ve = VeE, Ic = 250pA
DVeehyDTy | Temperature Coeff. of Threshold Voltage — | 13 | — |MmVFPC| Ve = Viee I = 250uA
Ofe Forward Transconductance ® 3.1 8.6 — S Vee= 100V, Ic=12A
lces Zero Gate Voltage Collector Current — | = |20 A [ Ves =0V Ve =600V
— | — |20 Ve =0V, Vg =10V, T, =25°C
— | — [1000 Vge = 0V, Vg =600V, T, = 150°C
legs Gate-to-Emitter Leakage Cumrent — — |#100 | nA | Ve =20V

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

Parameter Min. | Typ. [Max. | Units Conditions
Qq Total Gate Charge (turn-on) — 50 75 le =12A
Qe Gate - Emitter Charge (turn-on) — | 81 12 nC | Ve = 400V See Fig.8
Qge Gate - Collector Charge (turn-on) — 18 27 Vee = 15V
taon) Turn-On Delay Time — |17 | —
tr Rise Time — |96 | — ns T,=25°C
taofr) Turn-Off Delay Time — | 78 |120 lc = 12A, Vcc = 480V
ts Fall Time — | 97 |150 Vee = 15V, Rg = 23w
Eon Turn-On Switching Loss — (016 | — Energy losses include "tail"
Eo Turn-Off Switching Loss — (020 | — mJ | See Fig. 10, 11, 13,14
= Total Switching Loss — |0.36 |0.50
taion) Turn-On Delay Time — 20 — T,=150°C,
t Rise Time — 13 | — ns le = 12A, Voo = 480V
tagotty Turn-Off Delay Time — [ 180 | — Vee = 15V, Rg = 23w
ts Fall Time — (140 | — Energy losses include "tail"
= Total Switching Loss — 073 | — mdJ | See Fig. 13, 14
Le Internal Source Inductance — |75 | — nH | Measured Smm from package
Cies Input Capacitance — |1100 | — Ve =0V
Cres Output Capacitance — 73 | — pF | Voo =30V See Fig.7
Cres Reverse Transfer Capacitance — 14 — f=1.0MHz
Notes:
@ Repetitive rating; Vg = 20V, pulse width limited by

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

@

VCC = Sooﬁ)(VcEg). VGE =20V. L= 1OIJH. RG = 23w,

(See fig. 13a)

Repetitive rating; pulse width limited by maximum

junction temperature.
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@ Pulse width £ 80us; duty factor £ 0.1%.

& Pulse width 5.0ps, single shot.
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Fig. 1 - Typical Load Current vs. Frequency
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Fig. 2 - Typical Output Characteristics
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Fig. 3 - Typical Transfer Characteristics
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Fig. 7 - Typical Capacitance vs.
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Fig. 9 - Typical Switching Losses vs. Gate
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Fig. 11 - Typical Switching Losses vs.

Collector-to-Emitter Current
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Fig- 12 - Turn-Off SOA
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* Driver same type as D.U.T.; Ve = 80% of Vee(max
* Note: Due to the 50Y power supply, pulse width and inductor
Fig. 13b - Pulsed Collector
Current Test Circuit

will increase to obtain rated Id.
Fig. 13a - Clamped Inductive
Load Test Circuit

1 — 000
Driver* =
A ~
et 1000V I,
0]
@

N
I J
[—— 30%
10% \
Fig. 14b - Switching Loss
Waveforms

Fig. 14a - Switching Loss
Test Circuit
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IRG4BC30U-SPbF

D2Pak Package Outline

Dimensions are shown in miIIimetes (inches)

S
N DIMENSIONS N
\ M o}
oz L \ S MILLIMETERS INCHES E
GAUGE mLANE : 4 J ATING PUANE L MiNG | MAX MIN.  MAX. S
LUJ Al A | 406 | 483 160 | .190
AL ar Al 0.127 .005
ROTATED 00" A 5 | 051 | 099 .020 039
SeALE &1 b1 0.51 0.89 0zo 035 4
T RS b2 | 1.14 | 1.40 045 | 055
. /\\ A c | 043 | 063 017 025
. | 4>\,,,,,,,,, c1 | 038 | 074 015 029 4
r;< 74‘[ 2 | 114 1.40 045 | .055
Secion B8 b | 851 | 965 .335 380 3
j SCALe: none o1 | o8 2o
o1 E | 965 | 10.67 || .380 420 3
° E1 6.22 245
I . 2.54 BSC 100 BSC
1 L [ 14861 | 1588 |[ 575 625
4+ L] 178 | 2.79 .070 110
» [ 0O L2 1.65 065
1 1—
ceemion ais o] 13| 1.27 | 1.78 050 | .070
L4+ [ 025 BSC 010 BSC
RS m [17.78 700
mi| aas .350
A no| 1143 450
. @ jc o | 208 082
e} z ] b | 381 150
} ) 90 93 90° 93
DETAIL A - i -
|
O A i
! 3 | LEAD ASSIGNMENTS
|
‘ HEXFET IGBTs, CoPACK IQDES
2X b2 2.— DRAIN 2.— COLLECTOR 2.— CATHODE
3 — SQURCE 3.— EMITTER 3.— ANODE

E

* PART DEPENDENT.

NOTES:
1. DIMENSIONING AND TOLERANCING PER ASME Y14.5M—1994

2. DIMENSIONS ARE SHOWN IN MILLIMETERS [INCHES].

3. DIMENSION D & E DO NOT INCLUDE MOLD FLASH. MOLD FLASH SHALL NOT EXCEED 0127 [005"]
PER SIDE. THESE DIMENSIONS ARE MEASURED AT THE OUTMOST EXTREMES OF THE PLASTIC BODY.

D\MENS\ON b1 AND cf APPLY TO BASE METAL ONLY.
5. CONTROLLING DIMENSION: INCH.

D2Pak Part Marking Information (Lead-Free)

EXAMPLE:

Seats

THIS IS AN IRF530S WITH

LOT CODE 8024 INTERNATIONAL

/ PART NUMBER

ASSEMBLED ON WW 02, 2000 RECTIFIER ~ 5305 ]
IN THE ASSEMBLY LINE "L" Loco IOGR 0020
|~ DATE CODE
Note: "P"in assembly line =
position indicates "L ead-F ree" ASSEMBLY A S VEAR O = 2000
LOT CODE WEEK 02
LINE L
PART NUMBER
INTERNATIONAL /ﬁ/
RECTIFIER [ F5305
LOGO
ISR PO0ZA
P .| " DATE CODE
P = DESIGNATES LEAD-FREE
ASSEMBLY = PRODUCT (OPTIONAL)
LOT CODE YEAR 0 = 2000
WEEK 02
A= ASSEMBLY SITE CODE
8 www.irf.com
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D2Pak Tape & Reel Infomation

TRR
0 000

5160 (063)
1.50 (.059) __,_ 0.368(.0145)

0.342 (0135)
FEED DIRECTION 185 (.073) 11,60 (457) [
= 1.65 (065, 11.40 (449)

(069 15.42 (609) gg'gg :-:ﬂ;

15.22 (601) 90 (-

TRL
0000 175 (069)

125 (049) 472 (136)

10.90 (.429)

1070 (421) PRI
16.10 (.634) .52 (178)
15.90 (626)

FEED DIRECTION

27.40(1079)_,

18,50 (532)

12.80 (.504) 23.90(941)
i
_in ¥ 60.00 (2.362)
g MIN.
1
_I| |l_30.40 (1.197)
NOTES : MAX.
26.40 (1.039) | |_
)

1. COMFORMS TO EIA-418. (
2. CONTROLLING DIMENSION: MILLIMETER. 24.40 (961
@ DIMENSION MEASURED @ HUB. B
@ INCLUDES FLANGE DISTORTION @ OUTER EDGE. b

Data and specifications subject to change without notice.

International
TR 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.08/04
9
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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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