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Data Sheet No. PD-9.668
T=39-03

International
INSULATED GATE BIPOLAR TRANSISTOR 1¢R|Rectifier

c
IRGBC36
g 600V, 34A
E
600V, 34A, TO-220AB IGBT FEATURES

International Rectifier's IRG series of Insulated Gate
Bipolar Transistors (IGBT) combines the best features of
power MOSFET and bipolar transistors. The ease of drive
and rugged operation of HEXFETs? coupled with the low
on-state voltage drop of bipalar devices, results in an
optimum solution for low-to-medium frequency power
converters up to § KHz.

B Latch-free operation
W Simple drive requirements
B Guaranteed low switching loss

W Ultra fow forward voltage drop

The efficient geometry and unique processing of this latch- .
free design achieves ultra low forward voltage drop. W Ease of paralleling
These devices are ideal for application in ac and de motor
drives, uninterruptible power supplies, welding equipment,
power supplies, induction heaters, and high energy puise
circuits.
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Absolute Maximum Ratings

ebE

D

B 4355452 0010LOY 1 mm

T-39-063

Parameter Units

Ic @ Tg = 25°C Continuous Gollector Current 34

Ic @ Tg = 100°C Continuous Collector Current 18 A
) oM PuEed Coltector Current ® 68

Vee Collector-to-Emitter Voitage 600 v

VGE Gate-to-Emitter Voltage. 20

ItM Clamped Inductive Laad Current & 36 A

Erv Reverse Voitage Avalanche Energy 30 mJ

Pp@ Tg = 25°C  Maxi Power Dissipation 100 W

Pp @ Tg = 100°C  Maximum Power Dissipation 42

Ty dperating and Storage Tempsrature Range ~55 fo 150 °C

Electrical Characteristics @ Ty = 25°C (Unless Otherwise Specified)

Parameter Min. | Typ. | Max. | Units Test Conditions
BVcES ) Collector-to-Emitter Breakdown Voltage 600 | — - v VGe = OV, Ic = 250 pA
BVecs Emittar-to-Collector Breakdown Voltage @ 15 2 [ — Vge = OV ic = 10A
ABVCES/AT, BVGEsTemperature Cosflicient —~ {075 | — [ VI°C | Vag = (Wi Ig = 1mA
' VGE(on) Collactor-te-Emitter Saturation Voltage @ — | 17 ] 22 Vgg = 15V Ig = 18A
— 23 —_ v Vagg = 16V, Ig = 34A
— 18 — Vagg = 18V, ig = 18A, Ty = 150°C
) AVGE(th) Gate Threshold Voltage 25 — 50 Vece = VGE I¢ Z 250 pA
AVGE(thyATJ VGE(th) Temperature Cosfficlent — | =93 | — |mVi°‘C VCEV = VgE: Ic = 250 ‘yA
Gre Forward Transconductance @ 80 1 17 | S(0) | Vog = 100V, Ig = 10A
Ices Zero Gate Voltage Collector Current - — | 280 WA VGE = OV, VCE = 600V, T) = 25°C
— — 11000 Vagi = OV, Vgg = 600V, Ty = 150°C
lges Gate-to-Emitter Leakage Current - — [ £500] nA | Vgg = 20V

Switching Characteristics @ Ty = 25°C (Unless

Otherwise Specified)

Parametar Min. | Typ. | Max. | units Test Conditions
Qq Total Gate Charge (turn on) 18 | 28 | 40 Ic = 18A, VoG = 480V
Qge Gate-to-Emitter Charge (turn-on) 30 50 80 nC
Qgc Gate-to-Collector Charge (turn-on) 60 | 12 20 See Fig. 7
td(on) Turn-On Delay Time - 52 —
tr Rise Time — 51 - s
td(ot) Turn-Off Delay Time — | 954 | —
] Fall Time — | 629 | — .
Eon Turn-On Switching Loss — |os08] — Ig = 18A, Voo = 480V, T = 26°C
Eqtt Turn-Off Switching Loss — | 624 | — mJ | VGE = 18V, Rg = 500
Eig Total Switching Loss — | 685 | 100
— | s | — Ic = 18A, Vg = 480V, T = 150°C
Vge = 15V, Rg = 50Q
Lg Inte?nal Emitter Inductance — 75 — nH Measured 5mm {rom package ]
Cies Input Capacitance - | 70 | - VGge = OV, VCC = 268Y
Coes Output Capacitance - 70. - pF | f = 10MHz
Creg Aeverse Transler Capacitance - 10 —
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Thermal Resistance

Parameter Min. | Typ. | Max. | Units Test Conditions
Rihic Junction-to-Case ) - — | 12 Mounting surface flat, smooth and greased,
Rthcrs Caso10.8ink — los0 | — |kwo leads soldered to DUT
RihJA Junction-to-Ambient — | — | oo Typical socket mount

Mounting Torque - — 10 |in ¢ lbs| Standard 6-32 screw

Repetitive Rating; Pulse width limited by maximum junction temperature {(see figure. 5b)
Voo = 80% BVggs, L = 100 xH, Rg = 500 (seo figure 5a)

Pulse width 80 S; Duty Factor < 0.1%

Pulse width 5 48, single shot

K/W same as °C/W
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Fig. 1 — Typlcal Qutput Characteristics, Fig. 2 — Typical Output Characteristics,
TC = 25°C Tg = 150°C
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T, CASE TEMPERATURE (OC)

Fig. 4 — Collector-ta-Emitter Saturation Voltage
Vs. Case Temperature
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Fig. 5b — Pulsed Collector Current Test Circuit

22

W 3.0

B T vee = 15V N
o Ip = 36A
= 80us PULSE WIOTH ¢

" T
= e

— 2.5 >

= |

e LT

5 [HT

i_

= 2.0

& Ic = 18A
Q

2 ==s

[n )

2 15

5ot

H Ig = 9.0A
=l

[}

o

Wi

360 40 -20 0 20 40 60 80 100 120 140 160




INTERNATIONAL RECTIFIER 2LE D WA 4855452 00L007 7 WM

IRGBC36

T-39-03

40 20 i
- |Vcg = 480V
% FIc=18A
[
2 al
— 3 > 16
B :
- [(g /
tn @ #
oj 24 . g 12
o > y
% ™N 5 /
& 4
& \ t J
Q N =
g \ & 8
= 1 ———
3 N, 2 /]
& W
> \ =
g0 3 4
N\ g |/
(D]
=
Vee = 18V
" N 0
% 50 75 100 125 150 0 6 12 18 24 30
TC' CASE TEMPERATURE (Oc) Gg. TOTAL GATE CHARGE (nC)
Fig, 6 — Maximum Collector Current Fig. 7 — Typical Gate Charge Vs.
Vs. Case Temperature Gate-to-Emitter Voltage
10 pe—rm—— T e
s zi% #*
© 5. ¥, !
9
£ =
oot >
u%J 0. 1 mul ”
E 0 1 o ot et e e &
[72] po 3
o I 4
od et 1]
o .
g o1 i A I l! 1] H
(0. P
&G, nm2 Ll SHNEREAL VR ponse) P‘i"l | |
= 10 bbb - .
it £ =8 qp
= E i e
NOTES:
1. DUTY FACTOR, D=ty/tg
2. PEAK T =Ppy X Z + T
10_3 J TOM thJc C

1076 1078 104 1073 1072 0.1

. 1 10
t4, RECTANGULAR PULSE DURATION (SECONDS)

Fig. 8 — Maximum Effective Transient Thermal Impedance, Junction-to-Case
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Fig. 11 — Switching Loss Test Circuit and Waveforms
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