PD-9.928

IRGVH50F

Fast-Speed IGBT

International
zer|Rectifier

INSULATED GATE BIPOLAR TRANSISTOR
+ Hermetically sealed

« Isolated ¢ =

+ Latch-proof Vees = 1200V
+ Simple gate drive feo= 7kHZ

* High operating frequency G lc @ i = 13A

* Switching-loss rating includes
all “tail” losses £
» Ceramic eyelets n-channel

VCE(sat) < 2.9V
@Vge = 15V, Ic = 25A

Description

Insulated Gate Bipolar Transistors (IGBTs) from International Rectifier have
higher usable current densities than comparable bipolar transistors, while at
the same time having simpler gate-drive requirements of the familiar power
MOSFET. They provide substantial benefits to a host of higher-voitage,
higher-current applications.

The pedorrpance of various IGBTs varies greatly with frequency. Note that TO-258AA*
IR now provides the designer with a speed benchmark (f,1, orthe "half-current
frequency”), as well as an indication of the current handling capability of the  “For mechanicai specifications
device. see page G-130
Absolute Maximum Ratings
Parameter Max. Units E
Vces Collector-to-Emitter Voltage* 1200 Vv
Ic@ Te =25°C | Continuous Collector Current 45
Ic @ Tc = 100°C | Continuous Collector Current 25 A
Icm Pulsed Collector Current © 180
Vae Gate-to-Emitter Voltage +20 v
[ Clamped Inductive Load Current @ 90 A
Pp@ Tc = 25°C | Maximum Power Dissipation 200 W
Pp @ T = 100°C | Maximum Power Dissipation 80
T Operating Junction and 5510 +150
Tsta Storage Temperature Range °C
Soldering Temperature, for 10 sec. 300 (0.063 in. (1.6mm) from case)
Weight 105 g9
Thermal Resistance
Parameter Min. Typ. Max. Units
Raic Junction-to-Case - - 0.625
Recs Case-t0-Sink, flat, greased surface 0.21 - °C/IW
Roua Junction-to-Ambient, typical socket mount - - 30

* User must not exceed the 1200V maximum rating, or permanent damage to the device may resuit.
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IRGVH50F

Electrical Characteristics @ T, = 25°C (unless otherwise specified)

Parameter Min. | Typ. | Max. | Units Test Conditions
. \
VerECs Emitter-to-Collector Breakdown Voit. @ | 22 - - Vge=0V, lc=1.0A
— |21 | 29 Vge=15V, ic= 25A
VCE(sa) Collector-to-Emitter Saturation Voltage — | 258} - Vae=15V, ic=45A
1241 — | VY |Vce=15V.lc=25A, T =125°C
VGE()h) Gate Threshold Voltage 3.0 - 6.0 Vce=Vae, lc=250pA
AVaewy/AT, | Temp. Coeff. of Threshold Voltage — [ 14 [ — [mVPC{Vee=Vae, Ic=250pA
die Forward Transconductance ® 75 | - - S | Vce=100V, Ic= 25A
- - | 100 Vae=0V, Vce=960V, T;=25°C
Ices Zero Gate Voltage Collector Current — 200 HA Veg=0V, Vee=960V, T =125°C

Switching Characteristics @ T, = 25°C (unless otherwise specified)

Parameter Min. | Typ. | Max. { Units Test Conditions

Qg Total Gate Charge (turn-on) - - 100 lo= 25A, Vo= 400V ®
Qae Gate - Emitter Charge (turn-on) - — |21 nC Vee=15V  Seefig. 8.
Qac Gate - Collector Charge (turn-on) - 43
ty(on) Turn-On Delay Time --- -- 68
Y Rise Time — | = 126 | o |le=25A Veo=400V
ta(otty Turn-off Delay Time - — | 480 T,=25°C ®
Y Fall Time -— | - | 330 Vae=15V, Rg=2.350
Eon Turn-On Switching Loss - 1.4 - Energy losses include “tail".
Eot Turn-Off Switching Loss - | 45 - mJ |[See fig. 10 & 14a
Eys Total Switching Loss --- 59 | 8.2
t4(om) Turn-On Delay Time - 33 — lo= 25A, Vo= 400V
t Rise Time - | 15 | — ns | Ty=125°C ®
Lot) Turn-Off Delay Time - {590 | -- Vag=15V
L Fall Time _ el Rg=2.350 See fig. 10 & 14a
Eqs Total Switching Loss — | 18 | - mJ
Le Internal Emitter inductance --- 87 | -- nH | Measured 5Smm from package.
Cies Input Capacitance - | 2400 | --- Vge=0V
Coes Output Capacitance - | 140 | — pF | Veg=30V
Cres Reverse Transfer Capacitance -~ | 28 | — f = 1.0MHz

Notes:

@ Repetitive rating; Vge=20V, pulse width

limited by max. junction temperature.
( See fig. 13b. )

® Vee=80%(Vces), Vge=20V, L=10uH,

Rg=5.0Q2, (See fig. 13a.)
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@ Pulse width < 80us; duty factor <0.1%.

® Pulse width < 5ps, single shot.

® Equipment limitation




IRGVH50F

Load Current (A)

Ic, Collector-to-Emitter Current (A)

For both, power dissipation = 39.8 W
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Fig. 1. Typical Load Current vs. Frequency
(For square wave, I=lgyg of fundamental; for triangular wave, I=lpk)
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6.60 (0.260)
5.25 (0.245)
4.24 (0.167) 17.70 (0.697) _, @29
3.89 (0.153) 17.35 (0.683) 370425 [
OlA. \ 7B 0111 ——l
: i
(o 4
21.00 (0.827)
20,66 (0.813) Y
13.76 (0.542) (%)
13.42 (0.528) ISR
2.8 (0.082)
.73 (0.068)
R. 6 PLCS
19.22 (0.757) GATE
78.88 (0.743) EMITTER
l couscmn
5.25 (0.207) 1.70 (0.067)
797 (0.193) T35 (1 (n.o_sa)
DIA. 3 PLCS e
10.33 (0.407)
9.99 (0.393)

Fig. 14 - Conforms to JEDEC Outline TO-258AA

1.39 (0.555)

1.05 (0.041)

3.93 (0.155)
3.59 (0.141)

Di ions in Millimeters and (Inches)
4.19 (0.165) 17.65 (0.695)
° 5 '155)-\~ 730 0,685 6.85 (0.270)
‘ @2 1.18 (0.045)
-85 (0.035)
17..95 (0.707) 2‘-§g (0.835) 2.0 1550 3.68(0.145)
T7.70 (0,897) -700.815) 13,91 (0,550) .98 0.7 P BERYLLIA WARNING PER MIL-S-19500
26.53 (1.047) 13.46 (0.530) 012 Packages contail
25,33 (0.997) ground, sandbla
- 8.63 (0.340) util'n'nr n:;umlnn.:. u‘;:omml on them which
[na} _n—' will produce beryilia or beryltium dust.
= = wot be placed i |°m.' O s
not be placed in acids that willl produce
1. 55(0 065  3.68 (0.145)
- 3X o3 fumes containing beryhium.
ERE fj— T L 20.50
75 0.50 6 U!ﬁ ) W[C|AW
LEGEND 2" MO ATNCIE IRy
1 COLLECTOR
2 EMITTER
3 GATE
NOTES LEGEND
1 DIMENSIONING & TOLERANCING PER ANS| Y14.5M - 1982. 1 COLLECTOR
2 ALL DIMENSIONS ARE SHOWN IN MILLIMETERS (INCHES). 2 EMITTER
3 LEADFORM IS AVAILABLE IN EITHER ORIENTATION: 3 GATE

EXAMPLE: IRGVH50FD
(3.7 EXAMPLE: IRGVHSOFU

Fig. 15 — Optionai Leadforms tor Outiine TO-258
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