PD - 95693

International

ISR Rectifier IRG4BC30W-SPbF

INSULATED GATE BIPOLAR TRANSISTOR

Features C

* Designed expressly for Switch-Mode Power
Supply and PFC (power factor correction) VcEes = 600V
applications

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

* 50% reduction of Eoff parameter _ _

» Low IGBT conduction losses = @Vee =15V, Ic = 12A

» Latest-generation |GBT design and construction offers n-channel
tighter parameters distribution, exceptional reliability

Benefits

6 VGE(on) typ. = 2.10V

» Lower switching losses allow more cost-effective
operation than power MOSFETs 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)

® Lead-Free

Absolute Maximum Ratings

Parameter Max. Units
Vces Collector-to-Emitter Breakdown Voltage 600 A
lc@ Tc=25°C Continuous Collector Current 23
lc@ T-=100°C | Continucus Collector Current 12 A
I Fulsed Collector Current @ 92
I Clamped Inductive Load Current @ 92
Ve Gate-to-Emitter Voltage + 20 v
Esry Reverse Voltage Avalanche Energy & 180 mJ
Po @ Tc=25°C Maximum Power Dissipation 100 W
Po @ T-=100°C| Maximum Power Dissipation 42
Ty Operating Junction and -55 to + 150
Tere Storage Temperature Range °C
Soldering Temperature, for 10 seconds 300 (0.063 in. {(1.6mm from case )
Thermal Resistance
Parameter Typ. Max. Units
Raue Junction-to-Case _ 1.2 “CAY
Raa, 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

8/31/04
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International

IR Rectifier
Electrical Characteristics @ T, = 25°C (unless otherwise specified)
Parameter Min. |Typ. |Max. | Units Conditions
ViER)CES Collector-to-Emitter Breakdown Voltage 600 | — — A% Vee = OV, | = 250pA
VERECS Emitterto-Collector Breakdown Voltage @ 18 — — A% Ve =0V, Ic=1.0A
AVigrices/AT) | Temperature Coeff. of Breakdown Voltage | — (034 | — VPC | Ve =W, I =1.0mA
— |21 | 27 l-=12A Ve = 15V
Vegon Collector-to-Emitter Saturation Voltage — |245 | — v lc =23A See Fig.2, 5
— 185 | — lc =12A . T,=150°C
VeEih) Gate Threshold Voltage 3.0 — 6.0 VeE = ViE. Ic = 250pA
AVoenyAT, | Temperature Coeff. of Threshold Voltage — | -11 — |MVFC| Ve =ViE. I = 250pA
Oie Forward Transconductance & 11 16 — S Vee = 100V, I =12A
logs Zero Gate Voltage Collector Current — | = 1250 | A | Vee =0V Vee =800V
— — | 20 Veg = OV, Ve =10V, T, = 25°C
— — |1000 Ve = OV, Ve =600V, Ty = 150°C
lces Gate-to-Emitter Leakage Current — — 100 | nA | Vop =120V

Switching Characteristics @ T, = 25°C (unless

otherwise specified)

Parameter Min. | Typ. |Max. | Units Conditions
Qq Total Gate Charge (turn-on) — 51 76 lc =12A
Qe Gate - Emitter Charge (turn-on) — | 768 | 11 nC | Ve = 400V See Fig.8
Qqc Gate - Collector Charge (turn-on) — 18 27 Veop =15V
taton) Turn-On Delay Time — 25 —
t- Rise Time — 16 — ns T,=25°C
toorn Turn-Off Delay Time — | 99 | 150 lc =12A, Voo = 480V
tr Fall Time — 67 | 100 Voe = 15V, Rg =230
Eon Turn-On Switching Loss — 013 | — Energy losses include "tail"
Eoi Turn-Off Switching Loss — (013 | — md | See Fig. 9, 10, 13, 14
Ets Total Switching Loss — |0.26 [0.35
toron) Turn-On Delay Time — 24 — T,=150°C,
t- Rise Time — 17 — hs e = 12A, Vo = 480V
td(off) Turn-Off Delay Time —_— 150 — Vee = 15V, Rg =230
tr Fall Time — | 150 | — Energy losses include "tail"
Eis Total Switching Loss — 055 | — mJd | See Fig. 11,13, 14
Le Internal Emitter Inductance — 7.5 | — nH | Measured Smm from package
Cies Input Capacitance — | 980 | — Vo =0V
Coos Qutput Capacitance — 71 — pF Ve = 30V See Fig. 7
Cres Reverse Transfer Capacitance — 18 — f=1.0MHz
Notes:

@ Repetitive rating: Vog = 20V, pulse width limited by

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

@ Ve = 80%(NVops), Ve = 20V, L = 10uH, Re = 230,

(See fig. 13a)

@ Repetitive rating: pulse width limited by maximum

junction temperature.

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

& Pulse width 5.0us, single shot.
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Total Switching Losses (mJ)
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* Driver same type as D.U.T,; Ve = 80% of Vee(max)
* Note: Due to the 50V power supply, pulse width and inductor
will Increase to obtain rated Id.

Fig. 13a - Clamped Inductive

Load Test Circuit

IRG4BC30W-SPbF

Ry = 480V
L= iX @25°C

Fig. 13b - Pulsed Collector
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Current Test Circuit

Fig. 14a - Switching Loss
Test Circuit

* Driver same type
as D.U.T., VC = 480V

Fig. 14b - Switching Loss
Waveforms
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D2Pak Package Outline

Dimensions are shown in miIIimetes (inches)

S
M DIMENSIONS N
M o
o g MILLIME TERS INCHES L
cauce PLane — 4 j ATING PLANE L MIN. | MAX. MIN. MAX. 1
-_T L J At A 4.06 4.85 160 190
Il
pETAL A Al 0127 .006
ROTATED 00° A b 051 0.99 .020 .039
ScaLE &1 ot b1 0.51 0.89 .020 .035 4
;,,,”,”«; bz | 1.4 1.40 .045 065
. Z\\\\? /N c 0.43 0.63 017 .025
© LB ct | 038 | 074 o015 | 020 | 4
(3 p—
- . cz | 1.4 1.40 .045 065
secnon s-5 D 8 51 a.65 335 380 3

j SCALE: None o1 | 523 16
T o1 £ | 965 | 1067 || .380 | .420 3
o
| E1 | 6.22 .245
T I e 2.54 BSC 100 BSC
= ! L [1461 [ 1588 || 575 | 625
I L] 178 | 279 .070 | .10
o ~ 00 L2 1.65 .065
secnion aa o 13| 127 | 1.78 .0s0 | .070
L4 | 0.25 BSC 010 BSC
SCALE 2:1 m 17.78 700
mi1| B89 .350
A no| 1143 450
A e o | 208 082
i 7 | =8 150
B s0 93 ELR 93
O 2N
A LEAD ASSIGNMENTS
s T
=
IV HEXFET IGBTs, CoPACK DIODES
2X b2 2,— DRAIN 2.~ COLLECTOR  2.— CATHODE
2X < 3 — SOURCE 33— EMITTER 3. — ANODE
2x b VAEI T TIONE)
Lo
& =l BIAGIE] * PART DEPENDENT.
2x
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 0.127 [.005"]
PER SIDE. THESE DIMENSIONS ARE MEASURED AT THE OUTMOST EXTREMES OF THE PLASTIC BODY.
D\MENS\ON b1 AND < APPLY TO BASE METAL ONLY.
5. CONTROLLING DIMENSION: INCH.

D2Pak Part Marking Information (Lead-Free)

EXAMPLE: THIS IS AN IRF530S WITH
PART NUMBER
LOT CODE 8024 INTERNATIONAL P /
ASSEMBLED ON WW 02, 2000 RECTIFIER 75305 1
INTHE ASSEMBLY LINE "L" LOGO IR 002 [~
20 24 DATE CODE
Note: "P"in assembly line g YEAR 0 = 2000
position indicates "Lead-Free" ASSEMBLY o
LOT CODE WEEK 02
LINE L
PART NUMBER
INTERNATIONAL /—\/
RECTIFIER \ F530S 1
LOGO TGRPO0ZA~_
. 50 o4 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
000©° 0
1.60 (.063)__,
1.50 (059
1.60 (.063)
g';g H g;; ?is0 (:059) 0.368 (.0145)
[‘0.342 (.0135)
FEED DIRECTION 185 (.073) 11.60 (.457) L
— 5 (.065) 11.40 (.449) 24.30 (.957)
15.42 (.609)
1822 (601) 23.90 (.941)
TRL
0000

175 (069) J

10.90 (429) 1.25 (.049)

10.70 (421) 4.72 (-136)
16.10 (.634) 452 (.178)
15.90 (.626)

FEED DIRECTION

13.50 (.532) 27.40 (1.079) _
#12.80 (504) 23.90 (.941)
i
_ih ¢ 60.00(2.362)
i MIN.
1
_I| |l_30.40 (1.197)
NOTES :
1. COMFORMS TO EIA-418. D)
26.40 (1.039)
2. CONTROLLING DIMENSION: MILLIMETER. 24.40 2_951))7 ~
@ DIMENSION MEASURED @ HUB. @)
@ INCLUDES FLANGE DISTORTION @ OUTER EDGE. £

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
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