ADVANCED APT30GT60BRD
POWER
TECHNOLOGY ° 600V  55A

Thunderbolt IGBT" & FRED

The Thunderbolt IGBT™ is a new generation of high voltage power IGBTSs.
Using Non-Punch Through Technology the Thunderbolt IGBT™ combined
with an APT free-wheeling ultraFast Recovery Epitaxial Diode (FRED) offers
superior ruggedness and ultrafast switching speed.

* Low Forward Voltage Drop » High Freq. Switching to 150KHz
* Low Tail Current * Ultra Low Leakage Current

* RBSOA and SCSOA Rated

 Ultrafast Soft Recovery Antiparallel Diode

MAXIMUM RATINGS (IGBT) All Ratings: T¢ = 25°C unless otherwise specified.
Symbol | Parameter APT30GT60BRD UNIT
Vces | Collector-Emitter Voltage 600
Vcegr | Collector-Gate Voltage (Rge = 20KQ) 600 Volts
Vae Gate Emitter Voltage +20
lc1 Continuous Collector Current @ T¢ = 25°C 55
lco Continuous Collector Current @ T = 95°C 30
Amps
lem Pulsed Collector Current® @ Tc=25°C 110
Iim RBSOA Clamped Inductive Load Current Rg = 11Q T = 125°C 55
Pp Total Power Dissipation 198 Watts
T, Tste | Operating and Storage Junction Temperature Range -55to0 150 oc
T, Max. Lead Temp. for Soldering: 0.063" from Case for 10 Sec. 300

STATIC ELECTRICAL CHARACTERISTICS (IGBT)

Symbol | Characteristic / Test Conditions MIN TYP MAX UNIT
BVces | Collector-Emitter Breakdown Voltage (Vgg = 0V, I = 250pA) 600
Vee(TH) | Gate Threshold Voltage  (Vcg = Vg, Ic = 700pA, T; = 25°C) 3 4 5 Volts
Collector-Emitter On Voltage (Vgg = 15V, I¢ = Icp, Tj= 25°C) 1.6 2.0 2.5

VeelON) = ector-Emitter on Voltage (Vg = 15V, I¢ = Igp, T; = 150°C) 2.8
| Collector Cut-off Current  (Vcg = Vcgs, Vg = 0V, Tj = 25°C) 250 A
cFS Collector Cut-off Current  (Vcg = Vegs, Ve = 0V, T; = 150°C) 2000 g
lcEs Gate-Emitter Leakage Current (Vgg = +20V, Vg = 0V) +100 nA

-

ttf‘;\ CAUTION: These Devices are Sensitive to Electrostatic Discharge. Proper Handling Procedures Should Be Followed.

(APT website - http:/iwww.advancedpower.com )

USA 405 S.W. Columbia Street Bend, Oregon 97702-1035 Phone: (541) 382-8028 FAX: (541) 388-0364
EUROPE Chemin de Magret F-33700 Merignac - France Phone: (33) 55792 15 15 FAX: (33)556 479761

052-6251 Rev C 4-2002



052-6251 Rev C 4-2002

APT30GT60BRD
DYNAMIC CHARACTERISTICS (IGBT)

Symbol | Characteristic Test Conditions MIN TYP MAX UNIT
Cies | Input Capacitance Capacitance 1600 | 2000
c Output Capaci Ve = OV 250 | 350 F
tput t
o0es utput Capacitance Veg = 25V p
Cres Reverse Transfer Capacitance f=1 MHz 90 140
Qq Total Gate Charge @ Gate Charge 142 213
Gate-Emitter Ch Vee = 15V 11 13 c
te- tt
Qge ate-Emitter Charge Vee = 0.5Vees n
Qqe Gate-Collector ("Miller") Charge le=lcp 62 93
tg(on) | Turn-on Delay Time Resistive Switching (25°C) 14 28
t | Rise Time Vee = 15V 64 | 128
ty(off) | Turn-off Delay Time o=l 195 292
t Fall Time Rg = 10Q 140 280
ty(on) | Turn-on Delay Time 15 20
t, Rise Time Inductive Switching (150°C) 30 60
_ ns
ty(offy | Turn-off Delay Time VeLaup(Peak) = 0.66Vees 300 600
VGE =15V
ts Fall Time - 40 80
lc=lc2
Eon Turn-on Switching Energy@ Rg=10Q 5 1
Eoff Turn-off Switching Energy Ty=+150°C 1.2 2.4 mJ
Ei Total Switching Losses @ 17 3.4
ty(on) Turn-on Delay Time Inductive Switching (25°C) 16 32
t, Rise Time Veramp(Peak) = 0.66Vces 32 64
VGE =15V ns
ty(off) | Turn-off Delay Time = 265 530
c=lec2
t Fall Time Rg=5Q 25 50
Eis Total Switching Losses @ Ty=+25°C 1.2 24 mJ
gfe Forward Transconductance Ve =20V, Ic= ey 6 S

THERMAL AND MECHANICAL CHARACTERISTICS (IGBT and FRED)

Symbol | Characteristic MIN TYP MAX UNIT
Junction to Case (IGBT) 0.63
Resc _
Junction to Case (FRED) 0.90 °C/IW
Rgja | Junction to Ambient 40
0.22 0z
W+ Package Weight
6.1 gm
10 Ibein
Torque | Mounting Torque (Mounting = 8-32 or 4mm Machine and Terminals = 4mm Machine)
1.1 Nem

@) Repetitive Rating: Pulse width limited by maximum junction temperature.
@ Leakages include the FRED and IGBT.
® See MIL-STD-750 Method 3471

® Switching losses include the FRED and IGBT.
APT Reserves the right to change, without notice, the specifications and information contained herein.
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APT30GT60BRD
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Figure 16, Resistive Switching Time Test Circuit and Waveforms

MAXIMUM RATINGS (FRED) All Ratings: T¢ = 25°C unless otherwise specified.
Symbol | Characteristic 30GT60BRD UNIT
IF Ay Maximum Average Forward Current (TC =100°C, Duty Cycle = 0.5) 30
IFovs | RMS Forward Current 75 Amps
lesm Non-Repetive Forward Surge Current (T, = 45°C, 8.3 ms) 320

STATIC ELECTRICAL CHARACTERISTICS (FRED)

Symbol | Characteristic / Test Conditions MIN TYP MAX UNIT
IF = 30A 1.8
Ve Maximum Forward Voltage |- = 60A 15 Volts
IF = 30A, TJ =150°C 1.6
Ly Series Inductance (Lead to Lead 5mm from Base) 10 nH

052-6251 Rev C 4-2002



052-6251 Rev C 4-2002

DYNAMIC CHARACTERISTICS (FRED)

APT30GT60BRD

Symbol | Characteristic/ Test Conditions MIN TYP MAX UNIT
ta Reverse Recovery Time, I_=1.0A, di_/dt=-15A/ps, V=30V, T, = 25°C 50 65
to Reverse Recovery Time T,=25°C 50
tis I = 30A, di_/dt = -240A/s, V,, = 350V T,=100°C 80 ns
tq Forward Recovery Time T,=25C 155
to I = 30A, di /dt = 240A/us, V,, = 350V T,=100°C 155
lzrm1 | Reverse Recovery Current T,=25°C 4 10
Amps
lrrmz | I = 30A, di/dt = -240A/ps, V , = 350V T,=100°C 7.5 15
Q. | Recovery Charge T,=25°C 100
nC
Qu, | I-=30A, di /dt=-240A/ps, V,, = 350V T,=100°C 300
Vi Forward Recovery Voltage T,=25°C 5 Vot
olts
Vie | 1= 30A, di/dt= 240A/ps, V,, = 350V T,=100°C 5
Rate of Fall of Recovery Current T,=25°C 400
diM/dt Alus
I = 30A, di_/dt = -240A/ps, V = 350V (See Figure 18) T,=100°C 200
D.U.T.
30H
+15v— — PEARSON 411
; ; CURRENT
dig/dt Adjust | TRANSFORMER
V== "1~ O )‘N(Y
\4
-15v

Figure 17, Diode Reverse Recovery Test Circuit and Waveforms

I - Forward Conduction Current

Current Change Through Zero Crossing.

Irrm - Peak Reverse Recovery Current.

ty, - Reverse Recovery Time Measured from Point of I

Current Falling Through Zero to a Tangent Line {e diM/dt}
Extrapolated Through Zero Defined by 0.75 and 0.50 Iz

Qyr - Area Under the Curve Defined by Igz) and ty,.

diz/dt - Current Slew Rate, Rate of Forward o

diM/dt - Maximum Rate of Current Change During the Trailing Portion of t,

Figure 18, Diode Reverse Recovery Waveform and Definitions
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Figure 25, Maximum Effective Transient Thermal Impedance, Junction-To-Case vs Pulse Duration
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T0-247 Package Outline
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APT's devices are covered by one or more of the following U.S.patents: 4,895,810 5,045,903 5,089,434 5,182,234 5,019,522 5,262,336
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