APVANCED
POWER
TECHNOLOGY"®

600V

APT60GT60JR

93A

The Thunderbolt IGBT™ is a new generation of high voltage power IGBTs.
Using Non-Punch Through Technology the Thunderbolt IGBT ™ offers superior

ruggedness and ultrafast switching speed.

- Low Forward Voltage Drop « High Freq. Switching to 150KHz ISOTOP®
 Low Tail Current « Ultra Low Leakage Current
« Avalanche Rated + RBSOA and SCSOA Rated G
E
MAXIMUM RATINGS All Ratings: T = 25°C unless otherwise specified.
Symbol | Parameter APT60GT60JR UNIT
Vces Collector-Emitter Voltage 600
Vegr | Collector-Gate Voltage (Rgg = 20KQ) 600 Volts
Ve Gate Emitter Voltage +20
lcy Continuous Collector Current @ T = 25°C 93
lco Continuous Collector Current @ T = 95°C 60
Amps
lom Pulsed Collector Current © @ Tg =25°C 360
Y RBSOA Clamped Inductive Load Current Rg =11Q T = 25°C 360
Eas Single Pule Avalanche Energy@ 65 mJ
Pp Total Power Dissipation 378 Watts
Ty, Tstg | Operating and Storage Junction Temperature Range -55to 150 s
T Max. Lead Temp. for Soldering: 0.063" from Case for 10 Sec. 300 ©
STATIC ELECTRICAL CHARACTERISTICS
Symbol | Characteristic / Test Conditions MIN TYP MAX UNIT
BVges | Collector-Emitter Breakdown Voltage (Vgg = 0V, I = 0.5mA) 600
Vge(TH) | Gate Threshold Voltage (Vg = Vg, I = 500pA, Tj = 25°C) 3 4 5 Vols
Voe(ON) Collector-Emitter On Voltage (Vgg = 15V, I¢ = Igp, Tj = 25°C) 2.0 2.5
Collector-Emitter On Voltage (Vgg = 15V, I¢ = I¢p, Tj= 125°C) 2.8
Collector Cut-off Current (Vgg = Vees, Vg = 0V, T; = 25°C) 80
'S [ ollector Gutoff Current (Vee = Voes Vae = OV, T, = 125°C) 2000 |
lces Gate-Emitter Leakage Current (Vgg = 220V, Vg = 0V) +100 nA

*‘;\ CAUTION: These Devices are Sensitive to Electrostatic Discharge. Proper Handling Procedures Should Be Followed.
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DYNAMIC CHARACTERISTICS APT60GT60JR
Symbol | Characteristic Test Conditions MIN TYP MAX UNIT
Cics | Input Capacitance Capacitance 1600
c Output Capacit Vee= OV 150 F
oes utput Capacitance Vg = 25V p
Cres Reverse Transfer Capacitance f=1 MHz 92
Qq Total Gate Charge ® Gate Charge 257 410
Q Gate-Emitter Ch Voe =15V 19 | 30 c
ate-Emitter Charge n
L Vee =0-5Vces
Qe Gate-Collector ("Miller") Charge lo=lco 120 180
tg(on) | Turn-on Delay Time Resistive Switching (25°C) 20 40
t, Rise Time Vee =15V 95 190
VCC = O'SVCES ns
ty(off) | Turn-off Delay Time lo =l 315 470
t Fall Time Rg =5Q 245 490
ty(on) | Turn-on Delay Time 25 50
t Rise Time Inductive Switching (150°C) 59 120
B ns
ty(off) | Turn-off Delay Time VoLawe(Peak) = 0.66Vces 430 650
Vge = 15V
c=lce
Eon Turn-on Switching Energy Rg=5Q 1.6 3.2
Eoft Turn-off Switching Energy Ty=+150°C 24 4.8 mJ
Eis Total Switching Losses 4.0 8.0
tq(on) | Turn-on Delay Time Inductive Switching (25°C) 26 50
t Rise Time Veiavp(Peak) = 0.66Veg 63 125
Vge =15V ns
ty(off) | Turn-off Delay Time o] 395 590
c=lce
t Fall Time Rg=5Q 68 140
Eis Total Switching Losses Ty=+25°C 34 7.0 mJ
gfe Forward Transconductance Vee =20V, Ig=lco 4 S
THERMAL AND MECHANICAL CHARACTERISTICS
Symbol | Characteristic MIN TYP MAX UNIT
R Junction to Case 0.33
S °C/W
Reoya | Junction to Ambient 20
W Package Weidh 1.03 0z
ackage Weight
T 29.2 gm
10 Ibein
Torque | Mounting Torque (Mounting = 8-32 or 4mm Machine and Terminals = 4mm Machine)
1.5 Nem

@ Repetitive Rating: Pulse width limited by maximum junction temperature.
® lc = lga, Rae = 25Q, L = 100pH, T, = 25°C

See MIL-STD-750 Method 3471

APT Reserves the right to change, without notice, the specifications and information contained herein.
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Figure 1, Typical Output Characteristics (T; = 25°C)
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Figure 3, Typical Output Characteristics @ Vgg = 15V
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Figure 5, Typical Capacitance vs Collector-To-Emitter Voltage
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Figure 2, Typical Output Characteristics (T; = 150°C)
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Figure 4, Maximum Forward Safe Operating Area
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Figure 6, Gate Charges vs Gate-To-Emitter Voltage
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TOTAL SWITCHING ENERGY LOSSES (mJ) BVcgs, COLLECTOR-TO-EMITTER BREAKDOWN VGe(SAT), COLLECTOR-TO-EMITTER

I, COLLECTOR CURRENT (AMPERES)

4.0

3.5

3.0

25

2.0

SATURATION VOLTAGE (VOLTS)

1.5

1.0

o - -
© - n o

VOLTAGE (NORMALIZED)

I
©

0.7

20

_
o

1

120

—_
o

Ty, JUNCTION TEMPERATURE (°C)

APT60GT60JR

100
2 9w
o
[ | %'g 80
Nl ] < 70
=
& 60
- ] £ s
—_ 3]
I — o
5 40
[—— o 30
— - \
3 2 \
(&)
5 10
0
50 25 0 25 50 75 100 125 150 25 50 75 100 125 150

Tc, CASE TEMPERATURE (°C)

Figure 8, Typical Vcg(SAT) Voltage vs Junction Temperature Figure 9, Maximum Collector Current vs Case Temperature
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Figure 10, Breakdown Voltage vs Junction Temperature Figure 11, Typical Switching Energy Losses vs Gate Resistance
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Figure 12, Typical Switching Energy Losses vs. Junction Temperature Figure 13, Typical Switching Energy Losses vs Collector Current
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Figure 14,Typical Load Current vs Frequency
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* Emitter

Collector

Source terminal.

Gate

Dimensions in Millimeters and (Inches)

* Emitter terminals are shorted
internally. Current handling
capability is equal for either
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