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"HALF-BRIDGE" INT-A-PAK™ MODULES Fast™ IGBT
Half-Bridge 3
— Vgg = 1200V
) lo(oc) = 75A
«Rugged Design ' v <28V
« Simple gate-drive 5o CESAD
«Fast operation up to 10 kHz hard switching, 7 2 tsc > 10usec

or 50 kHz resonant
«Switching-Loss Rating includes all “tail"

losses
«Short circuit rated
Description
IR's advanced IGBT technology is the key to this line
of INT-A-pak Power Modules. The efficient geom- Int-A-Pak
etry and unique processing of the IGBT allow higher. ni-A-rak case
current densities than comparable bipolar power
module transistors, while atthe same time requiring
the simpler gate-drive of the familiar power
MOSFET. These modules are short circuit rated for
applications such as motor control requiring this
important feature.
Absolute Maximum Ratings
Parameter Description Value Units
I, @T_=25°C [Continuous collector current 75
Ic @ Tc = 100°C | Continuous collector current 45 A
" Peak switching current 150
{1 Peak diode forward current (4)] 150
Ve Continuous collector to emitter voltage 1200
Vae Gate to emitter voltage +20 A
VisoL RMS isolation voltage, any terminal to case,t=1min 2500
P, @ T =25°C |Power dissipation 380 w
T, Operating junction temperature range -40t0 150 p
Tsra Storage temperature range -40t0 125 S

(1) Duration limited by max junction temperature.
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Electrical Characteristics - T, = 25°C, unless otherwise stated

Parameter | Description Min | Typ | Max | Units | TestConditions

Visrices Collector-to-emitter breakdown voltage 1200 | - - Vge =0V, Ic= 1.5mA

Veeonm Collector-to-emitter voltage 24 28 Vge = 15V,1.=75A
T,=150°C - 1.9 v Vae™15V,|c=38A

Veu Diode forward voltage - maximum - - 3.2 I =75A
T,=150°C | --- 2.7 - Vge =0V

Veemh Gate threshold voltage 3.0 - 5.5 1o =750pA

AVgEh Threshold voltage temperature coefficient - -1 | mVPC} Vg=Vge g =750pA

Ote Forward transconductance 27 53 s Veg=25V,1;=75A

lces Collector-to-emitter leakage current - e 15 mA Vg™ V. V=1 200V
T,=150°C| - 15

laes Gate-to-emitter leakage current £1.5 | pA | Vge=120V

Dynamic Characteristics - T, = 125°C

Parameter| Description Min | Typ | Max | Units | TestConditions

Eon Turn-on switching energy - 019 | - R, =10Q,V =600V

Eotf Turn-off switching energy -- 0.36 - | mJJA | I,=TSA

Eis(1) Total switching energy =t 0.6 Vee=£15V

ta(on) Turn-on delay time - 150 | 250 Rg=10Q,V . =600V

1, Risetime - 300 450 ns 1 =75A

ta(oty Turn-off delay time -- 200 | 300 V=215V

Y Falltime 650 Lg=100nH

lee Diode peak recovery current --- 36 --- A R, =109,V =600V

t Diode peak recovery time - 220 ns I.=75A

Q, Diode peak recovery charge .- 4.5 .- HC | Vge=x15V

Qge Gate-to-emitter charge {turn-on) 35 130 Vo =600V

Qg Gate-to-collector charge {turn-on) 120 - 250 nC 1. =75A

Q, Total gate charge (turn-on) 380 680 Vge=15V

Cies Input capacitance 8000 8300 Ve =0V

Coes Output capacitance 490 - 820 | pF | V=30V

Cres Reverse transfer capacitance 490 - 750 f=1MHz

tee Shortcircuit withstand time 10 - ps Voo™ 750V Vae =215V

min, Ry =100, Viep*= 1000V
(1) includes "Tail" fosses
Thermal and Mechanical Characteristics

Parameter Description Typ Max Units

R,,c (IGBT) Thermal resistance, junction to case, each IGBT 0.33

R, (Diode) Thermal resistance, junction to case, each diode “ee 0.35 °C/W

Rycs (Module) Thermal resistance, case to sink 0.1

wt Weight of module 150 g
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Ordering Information Table

Device Code
1] - IR Logo
B - GBT
EH - Function: T = Halt-Bridge
B - Package: | = Int-A-Pak
EH - Curentrating: 0075= 75A
B - Speed: M = Fast, short circuit rated
- Voltage rating: 12 = 1200V
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Total Switching Energy Losses (mJ) Vg, Gote—to-Emitter Voltage (V)

Total Switching Energy Losses (mJ)

18— 12000
Vop = 0V, f = 1MHz
LV~ = 400V. L VGE = OV,
1a L1 gE= 75 A "‘\ Cies = gge+ Cyc Cgc shorted
A 10000 \\ ":)Z= ng* Cqc
12 ey
< 8000 -\ b
10 ] 2 \\ Cies
8 ¢ 6000 A
] S NN
Z \\ N
8 4 \Coes
S 4000 N
4 Jj O res N
/
iy 2000
/ —
o]
0 100 200 300 400 500 600 1 10 100
QG' Toto! Gote Charge (nC) VCE' Collector—to—Emitter Voltoge (V)
Fig. 7 - Typical Gate Charge vs. Fig. 8 - Typical Capacitance vs.
Gate-to-Emitter Voltage Collector-to-Emitter Voltage
125 T 1
VgE= ¢ 15V 20 Var= ¢ 18V
Vce= 60Qv = — = FV oe= 600V
RG = 10ohm o= 1200 E 1g0 [RG = 100hm /
100 o " I /f
|1 % t i ”
9 80 |—T,=125C pd
75 110A 7 100°C __ 1./,
o 75°C 4
‘———'L/ 8 8 SOC;
Iy u) 25°C
50 75A g /L
L 5 7/
—— A = 7
25 | 3
I ) 5 20
B
0 o}
0 25 50 75 100 125 0 25 50 75 100 125 150
T Junction Temperature ('C) o Collector—to—Emitter Current (A)
Fig. 9 - Typical Switching Losses Fig. 10 - Typical Switching Losses vs.
vs. Junction Temperature Collector-to-Emitter Current
62 . 1000
Vap= ¢ 15V
| Vae = 600V 7] —_
80 4 CC_ 125-c / <
| = 73A =
58 —C 7 :_l 100 ==r c.= 10ohm X
56 yd & Y
/ £ T
5]
54 A o 10
/ < =
=
52 =
A ; i
50 ~ 1
] .3
48 - -
1 J = 125°C
46 0.1 | ]
10 20 30 40 50 0 200 400 600 800 1000 1200 1400
RC' Gote Resistance (ohm) Vg Measured at Terminals
Fig. 11 - Typical Switching Losses Fig. 12 - Safe Operating Area for Repetitive Switching

vs. Gate Resistance




IRGTIO075M12

100 T 3 S w— -
S
Duty cycle: 50% H—
Ty=125C [T}
Square wove Te=85C 11
2 L
= \
u
'g 10 b Sauore wave:
(8] — \\
B - J Vee = 600V
Q —
S — 1
- - .
.y i ™
‘| T I
1 10 100
Frequency, f (kHz)
Fig. 13 - Typical Load Current vs. Frequency
(For square wave, | = |,,,. of fundamental; for triangular wave, | = lpk)
240 o = &
Ve = 19 RR 55
RG = 10ohm |
-~ = 200 g = 100nH P O—F_\LR_ 5
S o HV cc ™ 600V i 4.5
s § 1g0lT C=125c L L] T 4
= = J 74 |
=3 /] 1 35
'4 > .
> = Pl
s & 120 3
S 3 P 2.5
QL o " .
2 80 2
2 o / ta/th
5 » 1/ a/tb | 1.5
3 ¢
x [ 40 / 1
* Z: o e 'rR1 0.5
0 l 0

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 V5

Peak Output Current, 15(A)
Fig. 14 - Typical Diode Recovery Characteristics as Function of Qutput Current |,

1 T

—
[—Steady Stote Volue:
TR o= 0-33 "C/W
> —(DC Operation)
Q
£ L
) =T
8 —m—/
g L1
8. 0.1 - -
g e
[r -
©
E = Per Junction
2
=
0.01
0.001 0.01 0.1 1 10

ty . Rectangulor Pulse Duration (sec)
Fig. 15 - Maximum Effective Transient Thermal Impedance, Junction-to-Case

Reverse Recovery Chaorge (uC)
S—Factor to/tb



IRGTI0075M12

icett { |~ :
Vgl ¢ ot

/'sc

H

v

' IGBT2 C‘E D2

H L .
e

O

Fig. 16 - Test Circuit for Short Circuit

L2
YT
: 4
R : :
u s et (s : L
_ r,\/WTE o1 i
+ H
9 T-" vee +L p :
z —
Rg : (17 ; Vee = 600V
Vg2 o AAAS HRLEIPAN 02 IL.S :(1L|111:|L2 + Lg) = 100nH
-Vg2 : : -
: é Vg =t 15V
A/
L3
Fig. 17 - Test Circuit for Measurement of | ,,, Ep,., Eqrr, Qo

i-ve

i

Ve Gote Signal

Device Under Test

Current n DUT

Voltage Across DUT

Current in Opposite Diode

Voltage Across
Opposite Diode

Sus
Eoff =Jvce ic dt
t1

Fig. 18 - Test Wavetorms for Circuit of Fig. 17




IRGTIO075M12

Gate Volloge Dul

10% +Vge
1 +Vge 1

Dut Voitoge
ond Current

. Vi
10%; ic cc

ipk

Diode Recovery Woveforms

Dut Turn-0n:
Energy .

2 lre o ter s Qer

Fig. 1 - Test Waveforms for Circuit of Fig. 17, Defining E,, Eqe, Qpp

Printed on Signet recycled offset:
made from 50% recycled waste paper, including
10% de-inked, post-consumer waste. %

WORLD HEADQUARTERS: 233 Kansas St., El Segundo, California 90245, Tel: (310) 322-3331, Twx: 4720403
EUROPEAN HEADQUARTERS: Hurst Green, Oxted, Surrey RH8 98B England, Tel: (0883) 713215, Twx: 95219

1R CANADA: 101 Bentley St., Markham, Ontano L3R 3L1, Tel. (416) 475-1897. IR GERIMNY- Saalburgstrasse 157 D-6380 Bad Homburg, Tel: 6172-37066. IR ITALY: Via Liguna 49
10071 Borgaro, Torino, Tel: (011) 470 1484 IR FAR EAST: K&H Buil 30-4 ikuro 3-Chome, Toshima-ku, Tokyo 171 Japan, Tel: (03) 983 0641. IR SOUTHEAST ASIA:
190 Middle Road, HEX 10-01 Fortune Centre, Singapore 0718, Tel: (65) 336 3922

Sales Offices, Agents and Distributors in Major Citles Throughout the World.

PRINTED IN THE U.S.A. 7/92 10M Data and specifications subyect to change without natice.  (1092)



