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INSULATED GATE BIPOLAR TRANSISTOR WITH
ULTRAFAST SOFT RECOVERY DIODE

Features
e Low VCE(on) o c VCES =600V
* ZeroVcg(on) temperature coefficient
e 3us Short Circuit Capability
« Square RBSOA Inom = 24A
Benefits G VcE(on) typ. = 1.60V
+ Benchmark Efficiency for Motor Control
Applications E tsc 2 3uS, Tymax) = 150°C
¢ Rugged Transient Performance
« LowEMI n-channel
Applications
¢ AirConditioner Compressor
¢ Refrigerator
e VacuumCleaner
e LowFrequency Inverter
e N
GC
TO-220AB
Full-Pak
G C E
Gate Collector Emitter
Absolute Maximum Ratings
Parameter Max. Units
Vees Collector-to-Emitter Voltage 600 Vv
lc @ Tc =25°C Continuous Collector Current 24
Ic @ Tc =100°C Continuous Collector Current 12
lom Pulse Collector Current, Vgg = 15V 72
Iim Clamped Inductive Load Current, Vgg = 20V @ 96 A
Ir @ Tc =25°C Diode Continous Forward Current 24
Ir @ Tc =100°C Diode Continous Forward Current 12
lEm Diode Maximum Forward Current @ 96
Vae Gate-to-Emitter Voltage +30
Pp @ T =25°C Maximum Power Dissipation 42 W
Pp @ T = 100°C Maximum Power Dissipation 17
Ty Operating Junction and -55 to +150
Tsra Storage Temperature Range °C
Soldering Temperature, for 10 sec. 300 (0.063 in. (1.6mm) from case)
Mounting Torque, 6-32 or M3 Screw 10 Ibfin (1.1 N-m)
Thermal Resistance
Parameter Min. Typ. Max. Units
Resc (IGBT) Thermal Resistance Junction-to-Case-(each IGBT) ® —_ —_— 3.0 °C/W
Rgsc (Diode) Thermal Resistance Junction-to-Case-(each Diode) ® —_ _— 3.7
Roua Thermal Resistance, Junction-to-Ambient (typical socket mount) —_— 65 —_—
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Electrical Characteristics @ T, = 25°C (unless otherwise specified)

Parameter Min. Typ. Max. Units Conditions
V(sRriceS Collector-to-Emitter Breakdown Voltage 600 — — Y Vge =0V, Ig = 1.0mA
AV grices/AT, Temperature Coeff. of Breakdown Voltage — 0.51 — V/°C  |Vge =0V, Ic =2.0mA (25°C-150°C)
VeE(on) Collector-to-Emitter Saturation Voltage — 1.60 1.85 lc =24A, Vge = 15V, T; =25°C @
— 1.60 — Vv lc =24A, Vge = 15V, T, = 150°C @
Vaeh) Gate Threshold Voltage 4.5 — 7.0 \ Vce = Vag, Ic = 1.0mA
AVgeny/ATJ Threshold Voltage temp. coefficient — -14 — mV/°C |Vce = Ve, Ic = 1.0mA (25°C - 150°C)
gfe Forward Transconductance — 26 — S Ve =50V, Ig = 24A, PW = 30us
lces Collector-to-Emitter Leakage Current — 1.0 30 HA Vge = 0V, Ve = 600V
— 1.3 — mA  |Vge =0V, Ve = 600V, T, = 150°C
Vem Diode Forward Voltage Drop — 1.50 1.80 Vv g = 24A
— 1.40 — I = 24A, T, = 150°C
lges Gate-to-Emitter Leakage Current — — +100 nA Vge = +30V
Switching Characteristics @ T, = 25°C (unless otherwise specified)
Parameter Min. Typ. | Max.® | Units Conditions
Qq Total Gate Charge (turn-on) — 88 130 lc =24A
Qge Gate-to-Emitter Charge (turn-on) — 17 26 nC Vge = 15V
Qge Gate-to-Collector Charge (turn-on) — 43 65 Ve = 400V
Eon Turn-On Switching Loss — 785 1015 Ic = 24A, Vce = 400V, Vge = 15V
Eos Turn-Off Switching Loss — 780 1010 ud Rg =22Q, L =400pH, T, = 25°C
Etotal Total Switching Loss — 1570 2020 Energy losses include tail & diode reverse recovery
taon) Turn-On delay time — 58 76 Ic = 24A, Ve = 400V, Ve = 15V
t, Rise time — 36 54 ns Rg =22Q, L = 400pH, T, = 25°C
taof) Turn-Off delay time — 249 283
t Fall time — 114 133
Eon Turn-On Switching Loss — 1090 — Ic = 24A, Ve = 400V, Vge=15V
Eoft Turn-Off Switching Loss — 1530 — ud Rs=22Q, L=400pH, T, = 150°C
Eiotal Total Switching Loss — 2620 — Energy losses include tail & diode reverse recovery
ta(on) Turn-On delay time — 54 — Ic = 24A, Vo = 400V, Vge = 15V
t, Rise time — 35 — ns Rg =22Q, L = 400uH
ta(off) Turn-Off delay time — 295 — T,=150°C
1 Fall time — 277 —
Cies Input Capacitance — 2400 — pF Vge =0V
Coes Output Capacitance — 130 — Vce = 30V
Cres Reverse Transfer Capacitance — 57 — f=1.0Mhz
T, =150°C, Ic = 96A
RBSOA Reverse Bias Safe Operating Area FULL SQUARE Vce = 480V, Vp < 600V
Rg = 22Q, Vge = +20V to 0V
SCSOA Short Circuit Safe Operating Area 3 — — us Vge = 15V, Vo =400V, Vp < 600V
Rg = 22Q, Rgpynt = 11MQ, T = 100°C
Erec Reverse Recovery Energy of the Diode — 147 — pd T,=150°C
ty Diode Reverse Recovery Time — 105 — ns Voo =400V, I = 24A
lee Peak Reverse Recovery Current — 22 — A Vge = 15V, Rg = 22Q, L =400pH

Notes:

@ VCC = 80% (VCES)a VGE = 20V, L= 400|JH, RG =22Q.

@ Pulse width limited by max. junction temperature.

® Rgis measured at T, of approximately 90°C.

@ Maximum limits are based on statistical sample size characterization.
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T, =150°C; L = 400pH; Voe = 400V, Icg = 24A; Vge = 15V
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Fig. 15 - Typ. Switching Time vs. I
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Fig. 17 - Typ. Switching Time vs. Rg
Ty =150°C; L = 400uH; Vce = 400V, Icg = 24A; Vge = 15V
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TO-220AB Full-Pak Package Outline

Dimensions are shown in millimeters (inches)
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EXAMPLE: THIS IS AN IRFI840G
WITH ASSEMBLY < > PART NUVBFR
LOT CODE 3432 INTERNATIONAL
ASSEMBLED ONVW\ 24, 2001 RECTIFIER — IRFI840G “]
IN THE ASSEMBLY LINE 'K" LOGO ISR 124K \
/, u = DATE CODE
, S ASSEMBLY EAR 1 = 2001
Note: "P" in assembly line position LOT CODE WEEK 24
indicates "Lead-Free" LINE K

TO-220AB Full-Pak package is not recommended for Surface Mount Application.

Note: For the most current drawing please refer to IR website at http://www.irf.com/package/

Data and specifications subject to change without notice.
This product has been designed and qualified for Industrial market.
Qualification Standards can be found on IR’s Web site.
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Visit us at www.irf.com for sales contact information.
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