Inter l- " l PD-9.968B
1oR|Rectifier IRGTI200F06

"HALF-BRIDGE" IGBT INT-A-PAK Fast Speed IGBT

Half-Bridge

«Rugged Design vl Ve = 600V
«Simple gate-drive

«Fast operation up to 10KHz hard ° i |C = 200A
switching, or 50KHz resonant 60— V..(ON)< 2.3V
«Switching-Loss Rating includes all "tail" ; CE
losses 2

Description

IR's advanced IGBT technology is the key to
this line of INT-A-pak Power Moduies. The
efficient geometry and unigue processing of
the IGBT allow higher current densities than
comparable bipolar power module transistors,
while at the same time requiring the simpler
gate-drive of the familiar power MOSFET. This
superior technology has now been coupled to
state of the art assembly techniques to pro-
duce a higher current module that is highly
suited to power applications such as motor
drives, uninterruptible power supplies, weld- INT-A-PAK case
ing, induction heating and ultrasonics.

Absolute Maximum Ratings

Parameter Description Value Units
Vees Continuous collector to emitter voltage 600 A
Ic @ T¢ = 25°C | Continuous collector current 200

lc @ T = 85°C | Continuous collector current 130

lc @ T¢ = 100°C| Continuous collector current 110 A
Iim Peak switching current 400

lrm Peak diode forward current (1) 500

Vae Gate to emitter voitage +20 v
VisoL RMS isolation voltage, any terminal to case, t= 1 min 2500

Py @ T, = 25°C| Power dissipation 500 W
T, Operating junction temperature range -40to0 150 oc
Tsra Storage temperature range -40to 125

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

Parameter| Description Min | Typ | Max | Units [Test Conditions
BVees Collector-to-emitter breakdown voltage | 600 | — | — Vge =0V, Ig=2mA
Vce(ON) | Coliector-to-emitter voltage - — 2.3 Vae = 15V, I = 200A
— 22 | — v Vee=15V,|=200A,T,=150°C
Vem Diode forward voltage - maximum —_ — | 28 I =200A, Vge =0V
— | 28 | — I=200A, Ve =0V, T =150°C
Vaet Gate threshold voltage 3.0 — | 55 Ic=1mA
AVgen Threshold voltage temp. coefficient — | -1 | — ImVFC{V =V, l.=1mA
Ote Forward transconductance 104 | — | 144 | sS@) |V g=25V,] =200A
lces Collector-to-emitter leakage current — —_ 2 Vg =0V, V=600V
— [ = [ 20 | ™A [VeOVV=600V,T,-160°C
laes Gate-to-emitter leakage current - — =2 PA | Vge=+20V
Dynamic Characteristics - T, = 150°C
Parameter| Description Min | Typ | Max | Units| Test Conditions
Eon Turn-on switching energy — |005| — Ry, =27Q,R;, = 0Q
Eo (1) | Turn-off switching energy — | 017 | — | mJd/A| I =200A,Ls=100nH
Eys (1) | Total switching energy — — 0.3 Veg=360V,Vge=+15V
taon) Turn-on delay time —_ 80 — Rgq=27Q,Rg, = 0Q
o Rise time — | 180 | — ns Ic=200A
tacotn) Turn-off delay time — 1450 | — Vee=360V,Vge =215V
t Falltime — |90 | — L, =100nH
ler Diode peak recovery current — (108 — |' A Rg,=27Q,Rg,=0Q
t, Diode recovery time — | 115 | — ns | 1,=200A
Q. Diode recovery charge — | 85| — | G | Vge=360V,Vge=+15V
Qge Gate-to-emitter charge (turn-on) [ 300 — 560 Ve = 360V
Qgc Gate-to-collector charge (turn-on)| 140 — 280 | nC | 1,=108A
Qq Total gate charge (turn-on) | 52 — 84 Vge= 15V
Cies Input capacitance — [11600] — Vge= 0V
Coes Output capacitance — [1320| — | pF | V=30V
Cres Reverse transfer capacitance — | 160 | — f=1MHz
(1) Includes tail losses
Thermal and Mechanical Characteristics
Parameter Description Typ Max Units
R - (IGBT) Thermal resistance, junction to case, each IGBT — oEs
Ry,c (Diode) | Thermal resistance, junction to case, each diode — 04 °CIW
R,cs {Module)| Thermal resistance, case to sink 0.1 —
wt Weight of module 140 _ g
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Typical Voltage vs. Junction Temperature
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Fig. 9 - Typical Switching Losses
vs. Junction Temperature

180

T I T T
[ Veg =215V,
’__Vm=m/
|l ¢ =100A
T, =180°C v

N

/|

18

16—~

14

12
0 ¥ 20 25 D I DO

RGGd'em(dﬂ'b

Fig. 11 - Typical Switching Losses
vs. Gate Resistance

38

18000 A -
i
ﬁ 16000 N 1
T
14000 N

Totd Switching Energy Losses (mJ)

Ped(MdimOJratlLM(N

-BBBEE
d)

TTTIT T T T TTTIT
Ve =OV.1= Ve 1

Coe ;é*cgccoc et
Cres +Cr J

Cies

P
10 100
Vg Collecterto-frrifter Vitage (V)

Fig. 8 - Typical Capacitance vs.
Coliector-to-Emitter Voltage

—

8

T T 1
_V&-t]5v
0 "RG =27 ohrrr
_TJ =180°C /|

)
7

7
o4

0
0 20 4 & 80 100120140 140 180 20
| Io: Collector-to-Ermitter Curent (A)
Fig. 10 - Typical Switching Losses vs.
Collector-to-Emitter Current

B

Lot

fi‘

Il

T

m

LT

Il
i

=ES
1T = 150°C
ol U101
0O 10 X0 A0 40 50 &0 70

VC’E’ Messed af Temminds (V)
Fig. 12 - Reverse Bias Safe Operating Area

.o A




IRGTI200F06

0 1 T
180 Fmt AT = 8PCH snusidd wove i
Poy
2 160 LPC - J 'v’\.;:J
40 P \\ N L _“l:z Il
120 — J H
10 - Vec =30V 1
14
g &0 H = =
& [T (overage) =187C ] _a
E H@™ =064 red (load phase angle) P <
40 r'm=0.80 (moduation depth) =
on HFundamentd oulput voltoge =
LI 80% of o
0 T 1 T T T T TTIT
01 1 10 100

Moduating Frequency, f (KHD
Fig. 13 - Typical RMS Output Current per phase vs. Frequency (Synthesized Sinusoidai Wave)

140 T T T 14
[Vee =18V 1 13
120 R =Z o TR 2 9,
L =100H —l T
100 Vo =3V o 10
LT =80C °
&© 7 SR8 ﬁ
7
& /If/ — — 6 8
/ A = 5 g
2 a4
/ 3
7,
201/ — rD/!tcx‘“l]’
0 i Lo
0 © 80 120 W W 20 2B 3D

Peck Quiput Qurert, I (A
Fig. 14 - Typical Diode Recovery Characteristics as Function of Output Current 1,

1 e

[—Steady Sate Vdue:
R i c=025°CW
’“ﬁ —@C Qpercticrd
o L _gi/
E =
a1l
/,
a'/
E 4”’
T
o0l
olna)] aom Q1 1 10 10

1. Rectangker Pusse Duration (sec)
Fig. 15 - Maximum Effective Transient Thermal Impedance, Junction-to-Case

.0



IRGTI200F06

L2
Yy
"6z i
I |
Ly 16871 { [N 0, | L
= Vcw‘ |
c Sy +L
¢ | < |
Rg2 | |
R | |
W Gl ieaT2l [~ 0, | Ve =360V
e Ls =(L, +L,+L)=100nH
P ! I L =1mH
l— — T~ _ 1| Vge = =15V
A
s

Fig. 16 - Test Circuit for Measurement of |, E, Eoer, Qe I, toony b toormy b

o - - I N % '71+Vg Gote Signai +Vge \

Device Under Test

S —vg 1 N om e e e
_/ A i Vee
s oo — Current in IGBT .

s
o | '_J’_\ Voltage Across
PU—

1GBT

0 . Current in
. ) Ir Freewheel Dioce

t1+5us
Eoff =che lc dt
Reverse Voltage Across t1
Freewheel Diode .

to v ot ti t1+5us
Fig. 17 - Test Waveforms for Circuit of Fig. 16

Gate Voltoge Dut

tre
Qrr = j id at

tx
Dut Voltage
and Current

Ipk
Ic Vpk

Diode Recovery Waveforms

' 2
Dot Turn=0n © . Eon =JVce le dt
t1

Energy

n e ber o ter s Qre

Fig. 18 - Test Waveforms for Circuit of Fig. 16, Defining E,,,, E.. toony o lare ther Qar
Refer to Section D for the following:

Appendix E: Section D -page D-7  Fig. 19 - Waveforms for Switching Time
Package Outline 10 - INT-A-PAK Half Bridge = Section D - Page D-16
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