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International
TR RGCHHGF PRELIMINARY IRG4IBC30UD

INSULATED GATE BIPOLAR TRANSISTOR WITH UltraFast CoPack IGBT
ULTRAFAST SOFT RECOVERY DIODE

Features ¢
« 2.5kV, 60s insulation voltage ® - Vces = 600V
N

« 4.8 mm creapage distance to heatsink

« UltraFast: Optimized for high operating
frequencies 8-40 kHz in hard switching, >200 G
kHz in resonant mode

« IGBT co-packaged with HEXFRED™ ultrafast, £ @VGe =15V, Ic=12A
ultrasoft recovery antiparallel diodes

« Tighter parameter distribution

* Industry standard Isolated TO-220 Fullpak™
outline

VCE(on) typ. = 195V

n-channel

Benefits

« Simplified assembly

« Highest efficiency and power density

« HEXFRED™ antiparallel Diode minimizes
switching losses and EMI

TO-220 FULLPAK

Absolute Maximum Ratings

Parameter Max. Units

Vces Collector-to-Emitter Voltage 600 \Y
lc @ Tc = 25°C Continuous Collector Current 17

Ilc @ Tc = 100°C | Continuous Collector Current 8.9

lem Pulsed Collector Current @© 92 A
ILm Clamped Inductive Load Current @ 92

I @ Tc = 100°C Diode Continuous Forward Current 8.5

lEm Diode Maximum Forward Current 92

Visol RMS Isolation Voltage, Terminal to Case® 2500 \%
Ve Gate-to-Emitter Voltage + 20

Pp @ Tc = 25°C Maximum Power Dissipation 45 W
Pp @ Tc = 100°C | Maximum Power Dissipation 18

T; 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 Ibfein (1.1 Nem)
Thermal Resistance
Parameter Typ. Max. Units

Raic Junction-to-Case - IGBT —_— 2.8

Reic Junction-to-Case - Diode —_— 4.1 °C/IW
Raja Junction-to-Ambient, typical socket mount —_— 65

Wt Weight 2.0 (0.07) —_— g (02)
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IRG4IBC30UD TSR Rectifier
Electrical Characteristics @ T ; = 25°C (unless otherwise specified)
Parameter Min. |Typ. Max. |Units Conditions

V(BR)CES Collector-to-Emitter Breakdown Voltagef | 600 | — | — \% Vee =0V, Ic = 250pA

AV(er)ces/AT; Temperature Coeff. of Breakdown Voltage | — |0.63 V/°C | Vge =0V, Ic = 1.0mA

VcE(on) Collector-to-Emitter Saturation Voltage | — |1.95| 2.1 lc = 12A Vge = 15V
— 252 | — \Y Ic = 23A See Fig. 2,5
— 2.09 | — Ic = 12A, T; = 150°C

VGE(th) Gate Threshold Voltage 30 |— | 6.0 Vce = Ve, Ic = 250pA

AVGE(thy/ATy| Temperature Coeff. of Threshold Voltage| — | -11 | — |mV/°C| Vcg = VGE, lc = 250pA

Jfe Forward Transconductance @ 31|86 | — S Vce = 100V, Ic = 12A

Ices Zero Gate Voltage Collector Current — | — | 250 | PA | VGe =0V, Vce = 600V
— | — (2500 Ve = 0V, Vce = 600V, T; = 150°C

VEm Diode Forward Voltage Drop — | 14 | 17 \% Ic =12A See Fig. 13
— | 13 | 16 Ic = 12A, T3 = 150°C

lces Gate-to-Emitter Leakage Current —— | — |#100| nA | Vgg =20V

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

Parameter Min. |Typ. Max. |Units Conditions

Qg Total Gate Charge (turn-on) — | 50 | 75 Ilc = 12A

Qge Gate - Emitter Charge (turn-on) — | 81 | 12 nC | Vcc =400V See Fig. 8

Qgc Gate - Collector Charge (turn-on) — | 18 27 Ve = 15V

td(on) Turn-On Delay Time — | 40 | — Ty=25°C

tr Rise Time — | 21 | — ns | Ic =12A, Vcc = 480V

td(off) Turn-Off Delay Time — | 91 | 140 Vee = 15V, Rg = 23Q

tf Fall Time — | 80 | 130 Energy losses include "tail" and

Eon Turn-On Switching Loss — (0.38 | — diode reverse recovery.

Eoff Turn-Off Switching Loss — 10.16 | — mJ | See Fig. 9, 10, 11, 18

Ets Total Switching Loss — 1054 | 0.9

td(on) Turn-On Delay Time — | 40 | — T;=150°C, See Fig.9, 10, 11, 18

tr Rise Time — | 22 | — ns | Ic =12A, Vcc = 480V

td(of Turn-Off Delay Time — 120 | — Ve = 15V, Rg = 23Q

tf Fall Time — | 180 | — Energy losses include "tail" and

Ets Total Switching Loss — 10.89 | — mJ | diode reverse recovery.

Le Internal Emitter Inductance — | 75 | — | nH | Measured 5mm from package

Cies Input Capacitance — |1100 | — Vee = 0V

Coes Output Capacitance — | 73 | — pF | Vcc =30V See Fig. 7

Cres Reverse Transfer Capacitance — | 14 | — f = 1.0OMHz

ter Diode Reverse Recovery Time — | 42 60 ns | T;=25°C See Fig.
— | 80 | 120 Ty=125°C 14 Ip = 12A

ler Diode Peak Reverse Recovery Current | — | 3.5 | 6.0 A T;=25°C See Fig.
— | 5.6 | 10 Ty=125°C 15 Vg = 200V

Qn Diode Reverse Recovery Charge — | 80 | 180 | nC | T;=25°C See Fig.
—— | 220 | 600 Ty=125°C 16 di/dt 200A/us

direcym/dt Diode Peak Rate of Fall of Recovery — | 180 | — | Alus | T;=25°C  See Fig.

During tp — | 120 | — Ty=125°C 17
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IRG4IBC30UD
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Fig. 2 - Typical Output Characteristics
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Vg, Gate-to-Emitter Voltage (V)

Fig. 3 - Typical Transfer Characteristics
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IRG4IBC30UD TSR Rectifier
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TSR Rectifier IRG4I1BC30UD
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IRG4IBC30UD TSR Rectifier
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TSR Rectifier IRG4I1BC30UD
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IRG4IBC30UD TSR Rectifier

Same type
device as
D.U.T.
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Fig. 18a - Test Circuit for Measurement of
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Fig. 18c - Test Waveforms for Circuit of Fig. 18a, Fig. 18d - Test Waveforms for Circuit of Fig. 18a,
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IGR Rectifier
1
50V = —
6000pF
100V

Rreececce=

IRG4IBC30UD

Vg GATE SIGNAL
DEVICE UNDER TEST

CURRENT D.U.T.

VOLTAGE IND.U.T.

CURRENT IN D1

Figure 18e. Macro Waveforms for Figure 18a's Test Circuit
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Figure 19. Clamped Inductive Load Test Circuit
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R4 X1 @25°C

Figure 20. Pulsed Collector Current
Test Circuit



International

IRG4IBC30UD TSR Rectifier

Notes:

O ReetedtgV  E20Vipusewchimiedhymedmumironiempeatrefue)
@VC(FSO%(chﬁ, VG E:ZO\/, L:].qu,R G=23 Q @.EJQ

OREh  <Sslikdr <0l%

@ RawhA) 59 0bd

® t=60s, f = 60Hz

Case Outline — TO-220 FULLPAK

10.60 (.417) 3.40 (.133) 4.80 (.189)

— =
10.40 (.409) ? 3.10(123) 4.60 (.181)
|_ 2.80(.110)
| — ™ 250(102)
3.70 (.145) LEAD ASSIGMENTS

3.20 (.126) 7.10 (.280) 1- GATE

— m 6.70 (.263) 7: i [ 2- COLLECTOR
3- EMITTER
16.00 (.630) T

15.80 (.622)
1~1§>M(N045) NOTES:
T ' - 1 DIMENSIONING & TOLERANCING
L PER ANSI Y14.5M, 1982
1 2| |3 Y
| %{,j 2 CONTROLLING DIMENSION: INCH.
IR 3.30 (.130) R
0o b 3.10 (.122) /
(R e
13.70 (.540) I
13.50 (.530) 0oL
|
Il
I I I

S 0.48 (.019) 7
0.90 (.035 s
1.40 (.055) ?] L X g0 5'028; - X 0.44 (017) p

3X v
1.05 (.042) 2.85 (.112)
(4] 0.25(010) M [AM][B] = = 265(104) MINIMUM CREEPAGE
2.54 (.100) DISTANCE BETWEEN

2X A-B-C-D = 4.80 (.189)
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