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600V, GOA

600V, 60A, TO-247AC IGBT

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 bipolar devices, results in an
optimum solution for low-to-medium frequency power
converters up to 5§ KHz.

The efficient geometry and unique processing of this latch-
free design achieves ultra low forward voltage drop.

These devices are ideal for application in ac and dc motor
drives, uninterruptible power supplies, welding equipment,
power supplies, induction heaters, and high energy pulse
circuits.

FEATURES

M Latch-free operation

M Simple drive requirements

B Guaranteed low switching loss
B Ultra low forward voitage drop

B Ease of paralieling

™

CASE STYLE AND DIMENSIONS
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Parameter Units

Ic @ Tg = 25°C Conlinuous Coflector Current 60

Ic @ Tg = 100°C 7 Continuous Collector Current 31 A
lem Pulsed Collector Current ©® 120

Vece Coflactor-to-Emitter Voltage 600 v
VGE Gate-fo-Emitter Voltage £20

LM Clamped Inductive Load Current @ 62 A
Egv Reverse Voltage Avalanche Energy 40 mJ
Pp @ Tg = 25°C Maximum Power Dissipation 160 W
Pp @ Tg = 100°C  Maxi Power Dissip 65

Ty Operating and Storage Temperature Range -55 to 150 °C

Electrical Characteristics @ T4 = 25°C (Unless Otherwise Specified)

Parameter Min. | Typ. | Max. | Units Test Conditions
BVCES Collectorlo-Emitter Breakdown Voltaga__ | 600 | — | — | | Vo = M lg = 260 4A '
BVEGS Emittar-to-Collector Breakdown Voitage @ 15 22 - VGe = OV, Ig = 10A
ABVCESIATJ BVgegTemperature Cosfficient — | 076 | — | VI°C | Vge = W, lg = 1mA
VCE(on) Coltector-fo-Emitter Saturation Voltage @ - 16 | 20 VGeE = 15V, ig = 31A
- |22 | — v VGE = 19V, Ig = 60A
- 1.7 - VGeE = 18V.ig = 31A, T = 150°C
AVagh) Gate Threshold Voltage 25 | — | 50 VGE = VG Io = 250 pA
AVGE(hyAT VGE(h) Temparature Cosflicient — | -9a| — |mviec| Ve = VgE Ig = 250,4A
Gre Forward Transconductance @ 12 21 30 | S(0) | Vog = 100V, g = 31A
lces Zero Gate Voltage Collector Current - | - | 250 A VGE = OV, Vgg = 600V, Ty = 25°C
— — | 1000 VGE = OV, Vgg = 600V, Ty = 150°C
“laEs Gate-to-Emitter Leakage Gurrent — [ = zs00] na | vgg = z20v

Switching Characteristics @ Ty = 25°C (Unless

Otherwise Specified)

Parameter Min. | Typ. | Max. | Units Test Conditions
Qq Total Gate Charge (turn-on) 40 | 62 | g0 Ic = 31A, Vgg = 480V
Qgo Gate-fo-Emitter Charge (turn-on) § | 10 15 nC
Qgc Gate-to-Collactar Charge (turn-on) 13 27 40 See Fig. 7
td{on) Turn-On Delay Time - 79 —
t Rise Time — | 80 | — S
ta(oti) Turn-Off Delay Time — 1248 ] —
% Fall Time — | 586 | —
Eon Turn-On Switching Loss — | 164 | — Ig = 81A, Vgg = 480V, Ty = 26°C
Eoff Turn-Off Switching Loss ~— 102 — m VGe = 15V, Rg = 500
Eig Total Switching Loss — | 119 | 180
— fz08 | — I = 31A, VGG = 480V, Ty = 150°C
Vae = 15V. Rg = 5§00
Lg Internat Emitter Inductance - 13 - nH | M d §mm from packag
Cias Input Capacitance — |we00| — Vge = OV, Voo = 25V
Coes QOutput Capacitance — 140 | — pF |t =10MHz
Crgs Reverse Transfer Capacitance - 22 -
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Thermal Resistance

Parameter Min. | Typ. | Max. | Units Test Conditions

Bthic Junction-to-Case - — | o7 Mounting surface flat, smooth and greased,

Rincs Caseto-Sink — | o2s | — |kw o eads soidered to DUT

RthJA Junction-to-Ambient - — | 40 Typical socket mount
Mounting Torque - —_ 10 |in ¢ Ibs| Standard 6-32 screw

e ® 6 & ©

I COLLECTOR-TO-EMITTER CURRENT (AMPERES)

Repetitive Rating; Pulse width limited by maximum junction temperature (see figure Sb)
Vcc = 80% BVges, L = 80 xH, Rg = 601 (see figure 5a)
Pulse width 80 xS; Duty Factor < 0.1%

Pulse width & xS, single shot

K/W same as °C/W
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Fig. 1 — Typical Output Characteristics,
Tg = 25°C
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Fig. 3 — Typlcal Transfer Characteristics
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Fig. 5a — Clamped Inductive Load Test Circuit
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Fig. 4 — Collector-to-Emitter Saturation Voltage
Vs. Case Temperature
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Fig. 5b — Puised Collector Current Test Clrcuit
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MAXIMUM Ipg AMPERES (DC)
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Fig. 6 — Maximum Collector Current
Vs, Case Temperature
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Fig. 7 — Typical Gate Charge Vs.
Gate-to-Emitter Voltage
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1. DUTY FACTOR, D=t;/tp

2. PEAK TJ=PDM X ZthJC + Tc
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Fig. 8 — Maximum Effective Transient Thermal Impedance, Junction-to-Case
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Fig. 9 — Switching Energy Losses
Vs, Case Temperature

B 4855452 0010kL32 & N

T-39-63

50
Te = 150°C
VCC = 480V

’2‘ Ve = 15V //

40
= /
w
[Th}
[75}
75}
ek va
>= /
s
&5 V
=
a0
2 y,
=
ANy
4 10
=
w

% 20 30 40 50 60 70
Io. COLLECTOR-TO-EMITTER CURRENT (AMPERES)

Flg. 10 — Switching Energy Losses Vs.
Collector-to-Emitter Current
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Fig. 11 — Switching Loss Test Circuit and Waveforms
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