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Ultra-fast™ Speed IGBT

IGR

International
Rectifier

"HALF-BRIDGE" IGBT INT-A-PAK

Half-Bridge
3
«Rugged Design ro] Ve = 600V
«Simple gate-drive 5 I = 50A
«Ultra-fast operation up to 25KHz hard i c”
switching, or 100KHz resonant 6o—] V..(ON)< 3.1V
«Switching-Loss Rating includes all “tail" 5 CE
losses 2
Description

IR's advanced IGBT technology is the key to
this line of INT-A-pak Power Modules. The
efficient geometry and unique 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 Vi
lc @ T =25°C | Continuous collector current 50
Ic @ Tc = 85°C | Continuous collector current 35
lc @ T = 100°C | Continuous collector current 30 A
Im Peak switching current 100
lem Peak diode forward current (1) 125
Vae Gate to emitter voltage +20 v
VisoL RMS isolation voltage, any terminal to case, t= 1 min 2500
Pp @ T = 25°C | Power dissipation 179 w
T, Operating junction temperature range -40to 150 oo
Ts1e Storage temperature range -40t0 125

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

| Parameter | Description Min | Typ | Max |Units | TestConditions
BV¢es Collector-to-emitter breakdown voltage | 600 | — - Vge = 0V, Ig = 500pA
V. e(ON}) Collector-to-emitter voltage — — | 31 Vge = 15V, Ig=50A
— [ 33 | — v Vae=15V,Ic=50A,T,=150°C
Vem Diode forward voltage - maximum — — | 28 I =50A,Vge =0V
— (28 | — Ir=50A,Vgg =0V, T =150°C
VaEth Gate threshold voltage 3.0 — | 55 I.=250pA
AVgen Threshold voltage temperature coeff, — -11 — |mVPC| V=V o= 250pA
Ore Forward transconductance 173 | — | 296 | S |V=25V,l,=50A
lces Collector-to-emitter leakage current — — {500 | pA |Vge=0V,V =600V
— - 5 mMA | Vi =0V,V=600V,T =150°C
lges Gate-to-emitter leakage current — — {500 | nA | Vge=x20V
Dynamic Characteristics - T, = 150°C
Parameter| Description Min | Typ | Max | Units | Test Conditions
Eon Turn-on switching energy — 005 — Rg; = 820Q,R, =00
Eo (1) | Tum-off switching energy — |005| — [mJA|[ I ;=50A,Lg=100nH
Eis (1) | Total switching energy et =) 0.12 V=360V, Vge = £ 15V
ta(on) Turn-on delay time — 70 — Rg, = 82Q,R,, = 0Q
t, Rise time - 90 — ns Ic=50A
Yaofny Turn-off delay time — | 180 | — Ve =360V, Vge =115V
& Fall time — |20 | — Lg=100nH
b Diode peak recovery current — 27 — A | R;, =82Q,R,,=0Q
tr Diode recovery time — | 110 — ns [ l,=50A
Q, Diode recovery charge —_ 1.6 - UC | V=360V, Vge=x15V
Qg Gate-to-emitter charge (turn-on) [ 77 — | 140 Ve = 360V
Qgc Gate-to-collector charge (turn-on)| 35 — 70 | nC | 1.=50A
Qg Total gate charge (turn-on)| 13 | — | 21 Vee= 15V
Cies Input capacitance — {2900 — | Vge=0V
Coes Output capacitance — [ 330 | — | pF | V=30V
Cres Reverse transfer capacitance - 40 -— f=1MHz
(1)Includes tail losses
Thermal and Mechanical Characteristics
Parameter Description Typ Max Units
Ry (IGBT) Thermal resistance, junction tocase, each IGBT — 0.7
Ry (Diode) | Thermal resistance, junction to case, each diode — 1.3 C/W
Rycs {Mocdule) | Thermal resistance, case to sink 0.1 —
Wt Weight of module 140 _ g

C-814

IO




TOR IRGTIO50U06

1000 ==, 1000 Ve
i 20V
g * g ™
wov b 1ov e
Bottom 7v et S n
/ 100 Epottomsv —
10 A 3 !
% § 10
Q - —
5 10 Eé ﬁ o -
8 47 ; i 8 1 _:/ ——
o gj:ﬁ"c ] O E% heli-Mals
[ U o | T
0 2 4 6 8 10 (o} 2 4 6 8 10
VCE' Callectar-toEmitter Voltage (V) VCE' Callectar-to-frritter Vatage (V)
Fig. 1 - Typical Output Characteristics, T, = 25°C Fig. 2 - Typical Output Characteristics, T ,=150°C
100 T . 1000 : ;
2015 Puse Wickh / g 2015 Puise Wickh
2 0 Vo= 10V LV o= 100V _Z
= gt
0 Vq sV / /) g >~
g ‘/
Ty e \J
& —T J= 180G " 4
7~/ 10
e} / T
o o y/ i
2 8
A i T =25C
L > 74 R [ T=1%0C
102 10 / al
1.5 2 25 3 3.5 ) 45 5 10 15 2
Ve Callechor-tofrritter Vidtage (V) v < Gae-to-Emitter Vaitage (V)
Fig. 3 - Typical Output Characteristics Fig. 4 - Typical Transfer Characteristics
ST T T T 10 T 1T 1 1
25 PUso With LT —| ]
S Vigg=15v 1= 00A_ g 90 —40sRuseWdh
B s e 0 4
§ | "] 7
| =" 70 A
4 O] —T J=25"C ]
, 60T =187C—] g
m;:.— 0 ravd
; 3 35 V..
g o 7
. /’{/
i 120 et
8 2 S 0 y 4
>U 10A £ 2
1 | 10 4 ‘
Q 25 20 75 100 125 180 1 1.5 2 25 3 3.5 q
T ¥ Junction Termperchure CO) Irstantaneous Forword Valtage (V)
Fig. 5 - Collector-to-Emitter Saturation Fig. 6 - Forward Voltage Drop Characteristics

Typical Voltage vs. Junction Temperature

C-Ri5



IRGTIO50U06

IR

Totd Switching Energly Losses (mJ) Vg - Sotetotrmitter Vttage (V)

Totd Switching Energy Losses (m))

16

v =
8- ~=2A

12 /
10 /‘

o]
0 20 I 0] &0 a 10 20
Q  Totd Gate Charge ()
Fig. 7 - Typical Gate Charge vs.
Gate-to-Emitter Voltage
_x GE : +15v |
R =g2chm =208~
4 — /
//
3 7
» e 08|~
'/
1 // 10A
L1
0
0 25 80 75 100 125 180

Ty Junction Termperatue °C)
Fig. 9 - Typical Switching Losses
vs. Junction Temperature

Vg = £18V _
|V —se0v

15 =150C
25H ¢ =2A

/]
v

/|
2
/

1.5 /

1
10 30 S 70 90 110 130 150 170
R  Gote Resstance (chmd

Fig. 11 - Typical Switching Losses
vs. Gate Resistance

Totd Switching Energy Losses (mJ) Copacitance F)

Peack Swiftching Curent 1| A

1000 =

10
i Y
LY
10 \‘.
FRe=8adm
\
\
1 \
A Y
T)= 1? ﬁ,
a1 ! |

Ve =0V, =M
Cias =Cgo +Cgc,Cg¢morted‘

Ny \ |Com=Cce *Coc

N

)
h C{ﬂ

res, X
Hi I

1 10

VCE’ Cdllector-toEmitter Voitage (V)
Fig. 8 - Typical Capacitance vs.

Collector-to-Emitter Voltage

100

Vg =% 15V /

V=360V
5 |RC=a0hm //

0 10 20 30 40 0
e Collector-to-Erritter Qurent (A)

Fig. 10 - Typical Switching Losses vs.
Collector-to-Emitter Current

0 100 200 300 A0G:gel 699,
Ve - Mecsured o Termrinds (V)
Fig. 12 - Reverse Bias Safe Operating Area

fal-TT~3




IOR IRGTIO50U06

[+ 8]
- |
%0 I ava
JAN je
g i 3
E C ST g
—r N
8 ArC ™ \ _l
i - \\ Voo = 34V
3 s T
[ ———
g DT (averoge) = 180°C R AN
-¢ =0.64rad foad phese ange) \\ ‘\\\\\
10 Hm=080 rodialion depitd oS NN
|| Fundiamentd cutput vottage i iy YAy
Is 8% Of . i " S
o T A S S 0 i |
01 1 10 a0

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

120 T T T 'IJ 24
| Vg =215V R 22
2 2 o Re =&20m - il 5 g
gz | Lg =100H = = s B
2 ol Yoc=3¥v A —T | 16 g
R P eae=— F
Pre) // 4/ 1.2 Q
’/ P 1o/t ]'
© V.d ,l 08
/X R os
20 /4 s 04
/ — 02
0 ‘ 0
0 10 0 0 © 50 ) 70 80

Peck Cutput Quvent, | (A
Fig. 14 - Typical Diode Recovery Characteristics as Function of Output Current I,

Je==rsie ESHE== ;
R ﬂuc=0.7°C/W - =
’% —OCQpendiay p
AT
o
/’/‘
o8}
-
oo
0.001 oot 01 1 10 00

1, . Rectanguar Puse Durction (e
Fig. 15 - Maximum Effactive Transient Thermal Impedance, Junction-to-Case

S e A



IRGTIO50U06 TOR

Lz

f o _.: T
Ve = 131

|

|

|

|

I

P S— '

f |

) wsal |- . Voo =360V
"ozL— A Ls  =(L, +L,+L, = 100nH

f

|

P l L =1mH
. _ ™= _ _ Vgg = 15V

VA

L3

Fig. 16 - Test Circuit for Measurement of [, ,, Eqy. Egeer Qg Yare toony b tororey

o— - :I ----- 1 1*"@ Gote Signal

Device Under Test

y
o QA — Current in IGBT

i
!
0 ‘ Voltage Across
e IGBT
0 Current in

Freewheel Diode

t145us
Eoff che I dt
Reverse Voltage Across
Freewheel Diode

B

to 12 t1 t1+5us
Fig. 17 - Test Waveforms for Circuit of Fig. 16

Gate Voltage Dut

. +Vge
J_/ """"" . I -
-Vge 1 . - . tre
, e ] « . Qrr :]g dt

Out Voltoge
and Current

10% Irr | Vee
Ipk
Ic Vpk

Diode Recovery Waveforms

Dut Turn—0On .
Energy

Fig. 18 - Test Waveforms for Circuit of Fig. 16, Defining E,, Epec oiony b rme trmr Qre

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




