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ISOTOP® Buck chopper Vcgs = 600V
NPT IGBT Ic =50A @ Tc =90°C

Application
e AC and DC motor control
e Switched Mode Power Supplies

Features

e Non Punch Through (NPT) THUNDERBOLT IGBT®
- Low voltage drop
- Low tail current
- Switching frequency up to 100 kHz
- Soft recovery parallel diodes
- Low diode VF
- Low leakage current
- Avalanche energy rated
- RBSOA and SCSOA rated

e ISOTOP" Package (SOT-227)

e Very low stray inductance

e High level of integration

Benefits
e Outstanding performance at high frequency operation

e Stable temperature behavior
e Veryrugged
e Direct mounting to heatsink (isolated package)
e Low junction to case thermal resistance
e Easy paralleling due to positive TC of VCEsat
ISOTOP®
Absolute maximum ratings
Symbol Parameter Max ratings Unit
VeEs Collector - Emitter Breakdown Voltage 600 \%
i; Continuous Collector Current ?Ei 3(5)02 ;5) A
Tem Pulsed Collector Current Tc=25°C 160
Vae Gate — Emitter Voltage +20 \%
Pp Maximum Power Dissipation Tc=25°C 277 \\%
Tim RBSOA clamped Inductive load Current Rg=11Q Tc=25°C 100 A
IFav Maximum Average Forward Current ‘ Duty cycle=0.5 | T¢=80°C 30 A
IFrms | RMS Forward Current (Square wave, 50% duty) 39
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All ratings @ T; = 25°C unless otherwise specified

Electrical Characteristics

Symbol Characteristic Test Conditions Min Typ Max Unit
BVcgs | Collector - Emitter Breakdown Voltage | Vgg =0V, Ic = ImA 600 A%
Vge =0V T;=25°C 40
I Zero Gate Voltage Collector Current A
crs g ! Vee =600V [T, = 125°C 1000 | "
. Ve =15V T, =25°C 2.1 2.7
Vceon | Collector Emitter on Voltage J A\
CEfon g Ic = 50A T, = 125°C 22 | 28
Vgea | Gate Threshold Voltage Ve = Veg, Ic=700pA 4.5 5.5 6.5 AV
IgEs Gate — Emitter Leakage Current Vge =20V, Vg = 0V +100 | nA
Dynamic Characteristics
Symbol Characteristic Test Conditions Min Typ Max Unit
Cies Input Capacitance Vge =0V 2250
Coes | Output Capacitance Vee =25V 255 pF
Chres Reverse Transfer Capacitance f=1MHz 155
Q, Total gate Charge Vgs = 15V 175
Qg | Gate — Emitter Charge Vs =300V 18 nC
Q. | Gate — Collector Charge Ic=50A 100
Tgony | Turn-on Delay Time Resistive Switching (25°C) 29
T, | Rise Time Vae =15V 118
VBus = 3OOV ns
Taem | Turn-off Delay Time Ie=50A 150
Ts Fall Time Rg = 10Q2 190
Tyon | Turn-on Delay Time Inductive Switching (25°C) 30
T, Rise Time xGE = ﬁ)})]V 80 s
. Bus =
Taem | Turn-off Delay Time Io= S0A 240
T Fall Time R = 10Q 43
Ei Total switching Losses 3.6 mJ
Tyony | Turn-on Delay Time Inductive Switching (150°C) 28
T, Rise Time zGE :_ Z?)})]V 75 s
Taom | Turn-off Delay Time I Bus 5_0 A 265
c=
T Fall Time Rg = 10Q 185
Eon Turn-on Switching Energy 1.8
Eonr Turn-off Switching Energy 2.4 mJ
Ei Total switching Losses 4.2
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Diode ratings and characteristics

Symbol Characteristic Test Conditions Min Typ Max Unit
Ir =30A 1.6 1.8
VE Diode Forward Voltage Ir = 60A 1.9 v
Ir =30A T;=125°C 1.4
Trm Maximum Reverse Leakage Current XE; gggz ”Ej:_12255 oCC ‘;‘(5) g HA
Cr Junction Capacitance Vr =200V 44 pF
t Reverse Recovery Time fﬁ?(ilti’l\;)l{()_A?)/(L\s] T;=25°C 23 N
' Reverse Recovery Time T;=25°C 85
Y T, = 125°C 160
. Iz = 30A T, = 25°C 4
Irrm Maximum Reverse Recovery Current Vi = 400V T - 55°C 3 A
di/dt =200A/ps A ——=
Que Reverse Recovery Charge T=25%C 130 nC
Tj=125°C 700
tor Reverse Recovery Time I =30A 70 ns
Q. | Reverse Recovery Charge Vg =400V T;=125°C 1300 nC
Izgrv | Maximum Reverse Recovery Current di/dt =1000A/us 30 A
Thermal and package characteristics
Symbol Characteristic Min Typ Max Unit
Ryyc | Junction to Case ];S)}gg (1)3? oC/W
Riya | Junction to Ambient (IGBT & Diode) 20
VisoL | RMS Isolation Voltage, any terminal to case t =1 min, I isol<lmA, 50/60Hz 2500 \%
T, Tstg | Storage Temperature Range -55 150 oC
Ty Max Lead Temp for Soldering:0.063” from case for 10 sec 300
Torque | Mounting torque (Mounting = 8-32 or 4mm Machine and terminals = 4mm Machine) 1.5 | N.m
Wt Package Weight 29.2 g
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Typical IGBT Performance Curve
100

T ., T ; 100 T B = f
& f|[+—VeE=13, 15 & 17V & l=—Vge=13, 158 17V
71 T w T
T i = i
A an .|I. o a0 |I|I
= | = |
< | =z i - =
= | 11V —| = - |
in G0 i in 50 +
i / & 7 |
(L | = L ,
o f N 2 [ 107 —
o= 40 i
S “T | & / |
[&] 5] — [y —
m | m s
- 20 1 = 20
o < ‘
o ’ o ] av —
© 1= av © V
0 }— | l 1] |?‘
0 4 8 12 16 20 0 4 8 12 16 20
Vg, COLLECTOR-TO-EMITTER WOLTAGE (VOLTS) Ve, COLLECTOR-TO-EMITTER VOLTAGE (VOLTS)
Figure 1, Typical Output Characteristics (T, = 25°C) Figure 2, Typical Output Characteristics (T, = 150°C)
100 7 150 7
@ e LA A @ 100
L = f ] '/ e
o | | I o
w a0 ——— 17 w L
= Te=55°C —/ =
l I Il |l|’ 4 E'
= To=+25CH/| ; = ~—100p3
i G0 — = 17 i
o Te=+150°"Cl—=t' o
[ IR [
o [ o
5 7 5 —
/7 m3
5 ",’ 5
= = To=+25C
= 20 7 = =
g ;/ g LT, =+150°C
5 % 5 SINGLE PULSE| ~——10ms
< LA < LTI
0 1 2 3 4 5 1 10 100 500
Veg, COLLECTOR-TO-EMITTER VOLTAGE (VOLTS) Vep COLLECTOR-TO-EMITTER VOLTAGE (VOLTS)
Figure 3, Typical Transfer Characteristics Figure 4, Maximum Safe Operating Area
10,000 &
pe
o]
=
L / 20V
T - c..—] ¢ [Veem120v>
y = =
m .| T AMHZ — 5 ‘\.-'CE:?;DD‘J‘—:-
5] = g 12
£ 1000 i
o E NVeg=480V
i R = 8
¥ Coes™ T f
3 A |
4] = /
= 4
< /
U] /
Cres W |/
100 ' = 0
0.01 0.1 1.0 10 50 0 40 ap __ 120 160 200
Ve, COLLECTOR-TC-EMITTER VOLTAGE (WOLTS) Qg, TOTAL GATE CHARGE (nC)
Figure 5, Typical Capacitance vs Collector-To-Emitter Voltage Figure 6, Gate Charges vs Gate-To-Emitter Voltage
0.5
0451 Qg ———""""" """ o oo
P R e
© 035+ - 7--—-—--— e —
8 034 S S
c
3 .
e 026 +-""" - T e e e
o
Eowo2t-—~—-----——
f_ﬂ -
Eows+- 000 - - - - = - -
g I St
[ I B e s il L -
0.05 4 = - = __oIngerulse ] Duty Factor D =‘1-'[I., _
: Paak T) = Poy % Zgyo + Tg
0 T T T T T
0.00001 0.0001 0.001 0.01 0.1 1 10

Rectangular Pulse Duration (Seconds)
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Figure 17, Resistive Switching Time Test Circuit and Waveforms

Typical Diode Performance Curve
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Figure 9. Diode Test Circuit

© - - Forward Conduction Current

e dig/dt - Rate of Diode Current Change Through Zero Crossing. J’.
Zero

o lzm - Maximum Reverse Recovery Current.

o trr - Reverse Recovery Time, measured from zero crossing where diode
current goes from positive to negative, to the point at which the straight
line through Igg,, and 0.25¢1.,, passes through zero.

© 0, - Area Under the Curve Defined by g, and tr.

Figure 10, Dicde Reverse Recovery Waveform and Definitions
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ISOTOP" is a Registered Trademark of SGS Thomson

APT reserves the right to change, without notice, the specifications and information contained herein

APT's products are covered by one or more of U.S patents 4,895,810 5,045,903 5,089,434 5,182,234 5,019,522

5,262,336 6,503,786 5,256,583 4,748,103 5,283,202 5,231,474 5,434,095 5,528,058 and foreign patents. U.S and Foreign patents pending. All Rights Reserved.
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