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IRGP4790DPbF

IRGP4790D-EPbF

Insulated Gate Bipolar Transistor with Ultrafast Soft Recovery Diode
VCES =650V
c
Ic = 90A, Tc=100°C
s X
tsc > 5.5[.]3, TJ(max) =175°C <\ A A W VE
G 3 *E *C
Veeon) typ. = 1.7V @ Ic = 75A - G G
IRGP4790DPbF IRGP4790D-EPbF
Applications n-channel TO-247AC TO-247AD
e Industrial Motor Drive
e UPS G C E
e Solar Inverters Gate Collector Emitter
e Welding
Features —> Benefits
Low Vcgny and Switching Losses High Efficiency in a Wide Range of Applications
g'j::rjzoétsgfu't SOA Rugged Transient Performance
Maximum Junction Temperature 175°C Increased Reliability
Positive Vce (on) Temperature Coefficient Excellent Current Sharing in Parallel Operation
Lead-Free, RoHs compliant Environmentally friendly
Base part number Package Type Standard Pack Orderable Part Number
Form Quantity
IRGP4790DPbF TO-247AC Tube 25 IRGP4790DPbF
IRGP4790D-EPbF TO-247AD Tube 25 IRGP4790D-EPbF
Absolute Maximum Ratings
Parameter Max. Units
Vces Collector-to-Emitter Voltage 650 V
lc @ Tc=25°C Continuous Collector Current 140
lc @ Tc=100°C Continuous Collector Current 90
lom Pulse Collector Current, Vge = 15V 225
I m Clamped Inductive Load Current, Vge = 20V © 300 A
@ Tc=25°C Diode Continuous Forward Current 65
lr@ Tc=100°C Diode Continuous Forward Current 40
lem Diode Maximum Forward Current ® 300
Ve Continuous Gate-to-Emitter Voltage +20 V
Po@ Tc =25°C Maximum Power Dissipation 455 W
Po @ Tc=100°C |Maximum Power Dissipation 230
T, Operating Junction and -40 to +175
Tsto Storage Temperature Range
Soldering Temperature, for 10 sec. 300 (0.063 in. (1.6mm) from case) c
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) @ — — 0.33
Rosc (Diode) [Thermal Resistance Junction-to-Case-(each Diode) @ — — 1.1 “CW
Racs Thermal Resistance, Case-to-Sink (flat, greased surface) — 0.24 —
Reua Thermal Resistance, Junction-to-Ambient (typical socket mount) | — —_— 40
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IR

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

IRGP4790DPbF/IRGP4790D-EPbF

Parameter Min. Typ. | Max. | Units Conditions
V(BRICES Collector-to-Emitter Breakdown Voltage 650 — — V.  [Vege=0V,Ic=100uA ®
AV grices/AT, |Temperature Coeff. of Breakdown Voltage — 0.65 — V/°C |Vge = 0V, Ic = 5.0mA (25°C-175°C)
VeE(on) Collector-to-Emitter Saturation Voltage — ;: 2_0 v :z - ;22 xii - Ex % - f?SE;C
Ve(th) Gate Threshold Voltage 5.5 — 7.4 V  |Vce = VegE, lc =2.1mA
AVgean/AT,  |Threshold Voltage Temperature Coeff. — -20 — | mV/°C |V¢e = VeE, Ic = 2.1mA (25°C-150°C)
gfe Forward Transconductance — 47 — S |V =50V, I = 75A, PW = 20us
lces Collector-to-Emitter Leakage Current : 12 3_5 fnp,;\ xii ; 8& xzi ; gggg T,=175°C
lces Gate-to-Emitter Leakage Current — — 100 | nA |Vge =20V
VE Diode Forward Voltage Drop : f; 2_7 v :E ; ;2? T,=175°C
Switching Characteristics @ T, = 25°C (unless otherwise specified)
Parameter Min. Typ. |Max® | Units Conditions
Qq Total Gate Charge (turn-on) — 140 210 Ic = 75A
Qqe Gate-to-Emitter Charge (turn-on) — 50 80 nC |Vee =15V
Qqc Gate-to-Collector Charge (turn-on) — 60 90 Ve = 400V
Eon Turn-On Switching Loss — 2.5 3.4
= Turn-Off Switching Loss — 2.2 3.0 mJ |l = 75A, Ve = 400V, Vge=15V
Etotal Total Switching Loss — 4.7 6.4 Rg = 10Q, L = 200pH, T, = 25°C
taon) Turn-On delay time — 50 70
t, Rise time _ 70 90 Energy losses include tail & diode
tacof) Turn-Off delay time — 200 225 NS lreverse recovery ®
te Fall time — 60 80
Eon Turn-On Switching Loss — 3.9 —
Eort Turn-Off .Swi.tching Loss — 2.8 — mJ lc = 75A, Voo = 400V, Vee=15V
Eiotal Total Switching Loss — 6.7 — Rg = 100, L = 200uH, T,= 175°C
ta(on) Turn-On delay time — 50 — _ _ _
t, Rise time — 70 — Energy losses include tail & diode
oo Tum-Off delay time — | 240 | — | S [everserecovery ®
te Fall time — 70 —
Cies Input Capacitance — 4430 — Vee = 0V
Coes Output Capacitance — 310 — pF [Vcc =30V
Cres Reverse Transfer Capacitance — 130 — f=1.0MHz
T,=175°C, Ic = 300A
RBSOA Reverse Bias Safe Operating Area FULL SQUARE Ve =520V, Vp < 650V
Vee = +20V to OV
SCSOA Short Circuit Safe Operating Area 5.5 — — V& ;r/éE_: i% 5?/’\,[/800\_/ 400V, Vp = 650V
Erec Reverse Recovery Energy of the Diode — 770 — ud |Ty=175°C
tr Diode Reverse Recovery Time — 170 — ns |Vcc =400V, I = 75A
I Peak Reverse Recovery Current — 27 — A |Vee =15V, Rg =10Q
Notes:
® Ve = 80% (Vees), Ve = 20V.
@ Ry is measured at T, of approximately 90°C.
® Refer to AN-1086 for guidelines for measuring Vgrces safely.
@ Maximum limits are based on statistical sample size characterization.
® Pulse width limited by max. junction temperature.
® Values influenced by parasitic L and C in measurement.
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TR IRGP4790DPbF/IRGP4790D-EPbF
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Fig. 1 - Typical Load Current vs. Frequency
(Load Current = Irms of fundamental)
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Fig. 4 - Forward SOA Fig. 5 - Reverse Bias SOA
Tc =25°C; T, <175°C; Vge = 15V T,=175°C; VGE = 20V
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Fig. 6 - Typ. IGBT Output Characteristics
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Fig. 8 - Typ. IGBT Output Characteristics
T,=175°C; tp = 20us
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Fig. 10 - Typical Ve vs. Ve
T,=-40°C
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Fig. 7 - Typ. IGBT Output Characteristics
Ty =25°C; tp = 20us

300

/
/

200 /

< 150
N //l
100
-40°C /
~
50 |-25°C

175°C~]
0 -
0.0 1.0 2.0 3.0 4.0
VE (V)
Fig. 9 - Typ. Diode Forward Voltage Drop
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Fig. 11 - Typical Vce vs. Vae
T,=25°C
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Fig. 12 - Typical Vce vs. Vae Fig. 13 - Typ. Transfer Characteristics
T,=175°C Vce = 50V; tp = 20us
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Fig. 14 - Typ. Energy Loss vs. Ic Fig. 15 - Typ. Switching Time vs. I¢
T,=175°C; L = 200pH; Vce = 400V, Rg = 10Q; Ve = 15V T, =175°C; L = 200pH; Ve = 400V, Rg = 10Q; Ve = 15V
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Fig. 16 - Typ. Energy Loss vs. Rg Fig. 17 - Typ. Switching Time vs. R

T,=175°C; L = 200pH; Vce = 400V, Ice = 75A; Ve = 15V T,=175°C; L = 200uH; Vce = 400V, Ice = 75A; Vge = 15V
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Fig. 18 - Typ. Diode Irr Vs. I¢ Fig. 19 - Typ. Diode Irr Vs. Rg
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Fig. 20 - Typ. Diode Irr vs. dig/dt Fig. 21 - Typ. Diode Qgr Vvs. dig/dt
VCC = 400V, VGE = 15V, ||: = 75A, TJ =175°C VCC = 400V, VGE = 15V, TJ =175°C
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Fig. 22 - Typ. Diode Egrg vs. I¢

Fig. 23 - Ve vs. Short Circuit Time

T,=175°C Vce =400V; Tec = 150°C
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Fig. 24 - Typ. Capacitance vs. Vce Fig. 25 - Typical Gate Charge vs. Ve
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Fig. 26 - Maximum Transient Thermal Impedance, Junction-to-Case (IGBT)
10
1
I3) =D = 0.50
E I R
< 0.1 =m0, 10mem Ri (°C/W) 1i (sec)
& =
c ; = wmi R 0.0131492 | 0.000022
8 0,02 Zanrs ST j .
' o 0.3667154 | 0.000779
¢ 001 [E==0.017 ] i I I I I
T -~ < 0.3959357 | 0.009640
g Ci= i/Ri
2 /...“ — 0.3228848 | 0.079874
|_0001 5 = '\lotes . I | |||||
INGLE PULSE 1. Duty Factor D = t1/t2
( THERMAL RESPONSE ) 2. Peak Tj = P dm x Zthjc + Tc
0.0001 I R
1E-006 1E-005 0.0001 0.001 0.01 0.1 1

t4 , Rectangular Pulse Duration (sec)

Fig. 27 - Maximum Transient Thermal Impedance, Junction-to-Case (DIODE)

© 2014 International Rectifier

www.irf.com

Submit Datasheet Feedback November 12, 2014



http://www.irf.com/�
http://ec.irf.com/v6/en/US/adirect/ir?cmd=LogDatasheetFeedback&sku=IRGP4790DPBF&date=20141112�

TR IRGP4790DPbF/IRGP4790D-EPbF

1 . 80V
K} DUT —~ = VCC — L
0" DUT VCC
1K Rg
\Y
Fig.C.T.1 - Gate Charge Circuit (turn-off) Fig.C.T.2 - RBSOA Circuit
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Fig.C.T.3 - S.C. SOA Circuit Fig.C.T.4 - Switching Loss Circuit
C force
R = vcc
Icm
M 100K
D1 22K
l —[>|——/\/\/\,——o C sense
—=+VCC
ﬂ O-AAN‘@B but T G fOFCGO—A@BDUT _|0.0075uF
Rg T
o E sense
Vv 5
E force
Fig.C.T.5 - Resistive Load Circuit Fig.C.T.6 - BVCES Filter Circuit
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Fig. WF3 - Typ. Diode Recovery Waveform

@ T,=175°C using Fig. CT .4
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Fig. WF4 - Typ. S.C. Waveform
@ T, =150°C using Fig. CT.3
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TO-247AC Package Outline

Dimensions are shown in millimeters (inches)

NOTES:

A ~ . DIMENSIONING AND TOLERANCING AS PER ASHE Y14.5M 1994,
A f-—
A2 D DIMENSIONS ARE SHOWN IN INCHES.
| CONTOUR OF SLOT OPTIONAL.

DIMENSION D & E DO NOT INCLUDE MOLD FLASH. MOLD FLASH SHALL NOT EXCEED .005" (0.127)
PER SIDE. THESE DIMENSIONS ARE MEASURED AT THE OUTERMOST EXTREMES OF THE PLASTIC BODY.

THERMAL PAD CONTOUR OPTIONAL WITHIN DIMENSIONS D1 & Ef.
LEAD FINISH UNCONTROLLED IN L1.

9P TO HAVE A MAXIMUM DRAFT ANGLE OF 1.5 TO THE TOP OF THE PART WITH A MAXIMUM HOLE
DIAMETER OF .154 INCH.

QUTLINE CONFORMS TO JEDEC OQUTLINE TO-247AC .

iy
D!
@‘
oF |
B> Bl ~

ca

A=

DIMENSIONS
T SYMBOL INCHES MILLIMETERS
'l:« MIN. MAX. MIN. MAX. | NOTES
A 183 209 4,65 5.31
Al 087 102 2.1 2.59
A2 059 008 150 249
b 1039 055 0.99 1.40
u,m K“"”“ bl .039 053 0.99 1.35 LEAD ASSIGNMENTS
" b2 065 094 165 2.39
E *T b3 065 092 1,65 2.34 HEXFET
b4 102 135 2.59 343
IB § b5 102 133 2.59 3.38 1.- GATE
vh ¢ 015 035 0.38 0.89 2.~ DRAIN
I J cl 015 033 0.38 0.84 3.~ SOURCE
' bl 776 815 19.71 20.70 4 4.~ DRAIN
7 bl 515 - 13.08 - 5
- D2 020 053 0.51 1.35
ma 3 602 625 1520 | 1587 | 4 1GBTs, CoPACK
£l 530 - 13.46 - 1= GATE
VW A4 £2 178 218 452 5.49 5 COLLECTOR
e 215 BSC 5.4 BSC 5 EMITIER
o 010 0.25 4~ COLLECTOR
- — L 559 634 14.20 16.10
ACA U 146 169 37 4.29
i x o P 140 A4 3.56 3,66 DIODES
} T oP1 - 291 - 7.39 o
ﬂ © a Q 209 224 531 569 1.~ ANODE /OPEN
Cf_ | i S 217 BSC 551 BSC 2.— CATHODE
H L oo 3.~ ANODE
SECTION C-C, D-D, E-F
VIEW B

TO-247AC Part Marking Information

Notes: This part marking information applies to devices produced after 02/26/2001

EXAMPLE: THIS IS AN IRFPE30

WITH ASSEMBLY PART NUMBER

LOT CODE 5657 INTERNATIONAL
ASSEMBLED ON WW 35, 2001 RECTIFIER — | _RFPE0 A
IN THE ASSEMBLY LINE "H" LOGO ?:?R ras ™
/ DATE CODE
Note: "P"in assembly line position ASSEMBLY YEAR 1= 2001
" indicates "Lead-Free" LOT CODE \(Y,\EJEE%

TO-247AC 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/
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TO-247AD Package Outline (Dimensions are shown in millimeters (inches))

EA— A
q ‘_,%ZA ’H A2 NOTES

DIMENSIGNING AND TOLERANGING AS PER ASME Y14.5N 1994,
DIMENSIONS ARE SHOWN IN INCHES.
CONTOUR OF SLOT CPTIONAL.

DIMENSIGN & & E DG NOT INCLUDE MOLD FLASH. MOLD FLASH SHALL NOT EXCEED .005" (0.127)
PER SIDE. THESE DIMENSIONS ARE MEASURED: AT THE DUTERMOST EXTRENES GF THE PLASTIC BODY.

THERMAL PAD CONTOUR OPTICNAL WITHIN DIMENSIONS D1 & E1.
LEAD FINSH UNCONTROLLED IN LI,

- g
-

E @

i
B
T

Bk Pl -

|
Ao
SE L

f

I

|

: I V\EWEB

T ‘ DIAMETER OF 154 INCH.

8P 0 HAVE A MAXMUM DRAFT ANGLE OF 1.5 ° TO THE TOP OF THE PART WITH A MAXMUM HOLE
¢ ij- 8 DUTLINE CONFORMS TO JEDEC OUTLINE T0-247AD.
y L Afla—
202 -—j e DIMENSIONS
el SYMBOL INCHES NILLIVE TERS
x MN. | wAx. M| NAX | NoTES
oo A 183 200 165 531
Al 087 a0z 221 2 A9
| oo | e 150 | 249
b D3% 55 0.99 140
b1 09| 08 099 1,35 LEAD ASICNMENTS
bZ 065 Q94 1.65 2.39
_— X“W“‘ - b3 065 092 165 234 HEXECT
" bd | 102 A% 259 | 143 B
Il bb 102 133 258 338 1.— GATE
);X ¢ a1 0% 038 | 0m 2.~ DRAIN
&y A ¢l 15 033 0.38 084 3 SOURCE
B i D 778 815 171 20,70 4 4.— DRAIN
I 0 415 - 13,08 - 5
n D2 02D 53 D51 135
£ 802 625 1529 | 1587 | 4 1GBTs, CaPACK
| El .53D - 13.46 -
a AL* 2 | 178 216 ) 549 ;“: ?}g[EECTGR
ETETE B 715 BSC 546 BC G- EMTTER
vt i i 025 4.~ COLECTOR
L 780 | 821 || 1857 | 2100
11 146 169 371 428
" e o [ 140 N 356 | 366 DIODES
/C{;'\ e a1 29 - 739
e 0 205 27 531 560 1. ANODE/OPEN
EE g' K s 217 B¢ RSl B 2.~ CATHODL
“ ;N : 3.- ANODE
i |
I | pn—]

SECTION &-C. D-D. E-F

E

TO-247AD Part Marking Information

EXAMPLE: THIS IS AN IRGP30B120KD-E
WITH ASSEMBLY O
LOTCODE 5657 INTERNATIONAL

PART NUMBER

ASSEMBLED ON WW 35,2000 RECTIFIER — IRGP3OBIZ0KDE |
~ T
IN THE ASSEMBLY LINE "H" LOGO 55'56»3 025“"\
/’7 DATE CODE
ASSEMBLY YEAR 0 = 2000

Note: "P"in assembly line position

indicates "Lead-Free" LOTCODE WEEK 35

LINEH

TO-247AD 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/
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IR

Qualification Information’

IRGP4790DPbF/IRGP4790D-EPbF

RoHS Compliant

Qualification Level Industrial
(per JEDEC JESDA47F)"
Moisture Sensitivity Level TO-247AC N/A
TO-247AD N/A
Yes

T  Qualification standards can be found at International Rectifier's web site: http://www.irf.com/product-info/reliability/
11 Applicable version of JEDEC standard at the time of product release.

Revision History

Date Comments
8/21/2014 ¢ Updated Temperature Coeff. of Breakdown Voltage from “0.11V/C” to “0.65 V/C” on page 2 .
e Updated I; vs. T¢ graph Fig.2 to match page1 spec data on page 3.
¢ Added |gy Diode Maximum Forward Current = 300A with the note ® on page 1.
11/12/2014 e Removed note ® from switching losses test condition on page 2.
¢ Removed note ® from switching losses test condition on page 2.

International
TSR Rectifier

IR WORLD HEADQUARTERS: 101 N. Sepulveda Blvd., El Segundo, California 90245, USA
To contact International Rectifier, please visit http://www.irf.com/whoto-call/
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