INSULATED GATE BIPOLAR TRANSISTOR

IRG4PH50SPbF

Standard Speed IGBT

Features

» Standard: Optimized for minimum saturation
voltage and low operating frequencies ( < 1kHz)

» Generation 4 IGBT design provides tighter
parameter distribution and higher efficiency than
Generation 3

* Industry standard TO-247AC package

* Lead-Free

E
n-channel

Vces =1200V

VCE(on) typ. = 1 47V

@Vge =15V, Ic =33A

Benefits

» Generation 4 IGBT's offer highest efficiency available
» IGBT's optimized for specified application conditions
* Designed to be a "drop-in" replacement for equivalent

industry-standard Generation 3 IR IGBT's

TO-247AC
Parameter Max. Units
VcEs Collector-to-Emitter Voltage 1200 Vv
Ilc @ Tgc =25°C Continuous Collector Current 57
Ic @ Tc =100°C | Continuous Collector Current 33 A
lcm Pulsed Collector Current® 114
ILm Clamped Inductive Load Current @ 114
VGE Gate-to-Emitter Voltage +20 \'
Earv Reverse Voltage Avalanche Energy® 270 mJ
Pp @ Tc =25°C | Maximum Power Dissipation 200 W
Pp @ Tc =100°C | Maximum Power Dissipation 80
Ty Operating Junction and -55 to +150
Tsta 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 Ibfein (1.1Nem)

Thermal Resistance

Parameter Typ. Max. Units
ReJc Junction-to-Case —_— 0.64
Recs Case-to-Sink, Flat, Greased Surface 0.24 —_— °C\WV
Reua Junction-to-Ambient, typical socket mount _— 40
Wit Weight 6.0 (0.21) -_— g (0z)
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Electrical Characteristics @ T; = 25°C (unless otherwise specified)

Parameter Min. |Typ. |Max. | Units Conditions
V(BRiCES Collector-to-Emitter Breakdown Voltage 1200 | — — \'% Vge =0V, Ic =250pA
V(BRECS Emitter-to-Collector Breakdown Voltage @ | 18 — — \'% Vege=0V,Ic=1.0A
AV(gr)ces/ATy | Temperature Coeff. of Breakdown Voltage | — [1.22 | — | V/°C | Vge=0V, Ic=2.0mA
— 147 [ 17 Ic=33A Vge = 15V
VcEe(oN) Collector-to-Emitter Saturation Voltage — |1.75 | — Vv Ilc =57A See Fig.2, 5
— 1155 | — Ilc =33A, Ty =150°C
VGE(th) Gate Threshold Voltage 30 | — | 60 Vce = VG, Ic =250pA
DVae(thy/DTy | Temperature Coeff. of Threshold Voltage | — | -11 | — | mV/°C| Vce = VaE, lc=250pA
Ofe Forward Transconductance ® 27 | 40 | — S | Vce= 100V, Ic =33A
lees Zero Gate Voltage Collector Current — | — [0 pA Vee =0V, Ve = 1200V
— — 2.0 Vge=0V, Vce=10V, T;=25°C
— | — |[1000 Vae =0V, Vce = 1200V, Ty = 150°C
lces Gate-to-Emitter Leakage Current — | — |£100 | nA | Vge=+20V

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

Parameter Min. | Typ. [Max.| Units Conditions
Qq Total Gate Charge (turn-on) — | 167 | 251 Ic =33A
Qge Gate - Emitter Charge (turn-on) — | 25 | 38 nC | Vcc =400V See Fig. 8
Qgc Gate - Collector Charge (turn-on) — | 55 | 83 Vge =15V
td(on) Turn-On Delay Time — | 3 | —
tr Rise Time — |29 | — ns Ty=25°C
td(off) Turn-Off Delay Time — | 845 (1268 Ic = 33A, Ve = 960V
1 Fall Time — | 425 | 638 Vge = 15V, Rg =5.0Q
Eon Turn-On Switching Loss — [1.80 | — Energy losses include "tail"
Eoft Turn-Off Switching Loss — (196 | — mJ | See Fig. 9, 10, 14
Eis Total Switching Loss — (214 | 44
td(on) Turn-On Delay Time — | 32 | — Ty =150°C,
tr Rise Time — | 30 | — ns Ic = 33A, Vcc = 960V
ta(ot) Turn-Off Delay Time — |1170 | — Vge = 15V, Rg =5.0Q
t Fall Time — |[1000 | — Energy losses include "tail"
Eis Total Switching Loss — | 37 | — mJ | See Fig. 10,11,14
Le Internal Emitter Inductance — 18 | — nH | Measured 5mm from package
Cies Input Capacitance — 3600 | — Vge =0V
Coes Output Capacitance — | 160 | — pF | Vcc =30V See Fig. 7
Cres Reverse Transfer Capacitance — |3 | — f =1.0MHz
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R.= 960V
50V_ P 4X lc@25°C
T T 0-960V 2 L 480pF
AT eeoV
* Driver same type as D.U.T.; V¢ = 80% of Vce(max)
* Note: Due to the 50V power supply, pulse width and inductor
will increase to obtain rated Id.
Fig. 13a - Clamped Inductive Fig. 13b - Pulsed Collector
Load Test Circuit Current Test Circuit

__|c

187 | \ _ o
Driver* v D.U.T. Fig. 14a - Switching
- c Loss Test Circuit
50v] A 7 4
T T 1000V * Driver same type
as D.U.T,, VC = —V
@ ®

/%T 909
@ ——10% e Fig. 14b - Switching Loss

o~
Ve f ~ —¢ Waveforms

X /r — taom /

)
3

©

a
o
2
m
g*
!
-]
'I-IP ‘
£
@

Ets= (Eon *Eqff)



IIRG4PH50SPbF

TO-247AC Package Outline

Dimensions are shown in millimeters (inches)
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TO-247AC Part Marking Information

EXAVPLE: THIS IS AN IRFPE30

WITH ASSEMBLY
LOT CODE 5667

ASSEMBLED ONWW 35, 2000
IN THE ASSEMBLY LINE "H"

Note: "P"in assembly line
position indicates "Lead-Free"
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