" IRGS4630DPbF
Infernational IRGS4630DPLF

TR Rectifier IRGP4630D(-E)PbF

Insulated Gate Bipolar Transistor with Ultrafast Soft Recovery Diode

VCES =600V c
c C C c
F
Q\‘&‘ R \ ' >
— 1780 G E N\ME A = N
tsc > 5HS, TJ(maX) =175°C GC GC GC ‘GCE
E
= = GS IRGB4630DPbF IRGP4630D-EPbF
Veeon typ. = 1.65V @ lc = 18A n-channel e 70:220AC o aaac . 10-247AD
Applicat.ions . G C E
* Appliance Drives Gate Collector Emitter
e Inverters
e UPS
Features . Benefits
Low Vceeny and switching losses High efficiency in a wide range of applications and switching
I liabili h itchi
Square RBSOA and maximum junction temperature 175°C mproved reliabi |tyldue to rugged ?rd switching
performance and high power capability
Positive Vce (on) temperature coefficient and tight distribution Excellent current sharing in parallel operation
of parameters
5us Short Circuit SOA Enables short circuit protection scheme
Lead-Free, RoHS Compliant Environmentally friendly
Base part number Package Type Standard Pack Orderable Part Number
Form Quantity
Tube 50 IRGS4630DPbF
IRGS4630DPbF D?Pak Tape and Reel Right 800 IRGS4630DTRRPbF
Tape and Reel Left 800 IRGS4630DTRLPbF
IRGB4630DPbF TO-220AB Tube 50 IRGB4630DPbF
IRGP4630DPbF TO-247AC Tube 25 IRGP4630DPbF
IRGP4630D-EPbF TO-247AD Tube 25 IRGP4630D-EPbF
Absolute Maximum Ratings
Parameter Max. Units
VcEs Collector-to-Emitter Voltage 600 V
lc@ Tc=25°C Continuous Collector Current 47
Ic @ Tc =100°C Continuous Collector Current 30 A
lem Pulse Collector Current, Vge=15V 54
Iim Clamped Inductive Load Current, Vge=20V ® 72
le @ Tc =25°C Diode Continuous Forward Current 30
Il @ Tc =100°C Diode Continuous Forward Current 18
lem Diode Maximum Forward Current @ 72
Vae Continuous Gate-to-Emitter Voltage +20 \
Transient Gate to Emitter Voltage 130
Po@ Tc =25°C Maximum Power Dissipation 206 W
Po @ Tc = 100°C  |[Maximum Power Dissipation 103
T, Operating Junction and -40 to +175
Tsto Storage Temperature Range
Soldering Temperature, for 10 sec. (1.6mm from case) 300 c
Mounting Torque, 6-32 or M3 Screw (TO-220, TO-247) 10 Ibf-in (1.1 N-m)

Notes @ through ® are on page 7
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IR

Thermal Resistance

IRGS/B/P4630D/EPbF

Parameter Min Typ. Max. | Units
Resc (IGBT) [Thermal Resistance Junction-to-Case (D?Pak, TO-220) @ — — 0.73
Thermal Resistance Junction-to-Case (TO-247) @ — — 0.78
Resc (Diode) [Thermal Resistance Junction-to-Case (D?Pak, TO-220) @ — — 2.0
Thermal Resistance Junction-to-Case (TO-247) @ — — 21 |, C/W
Rocs Thermal Resistance, Case-to-Sink (flat, greased surface) — 0.5 —
Rosa Thermal Resistance, Junction-to-Ambient (PCB Mount - D°Pak) ® — — 40
Thermal Resistance, Junction-to-Ambient (Socket Mount —TO-220) — — 62
Thermal Resistance, Junction-to-Ambient (Socket Mount —TO-247) — — 40
Electrical Characteristics @ T, = 25°C (unless otherwise specified)
Parameter Min. Typ. | Max. | Units Conditions
V(BRCES Collector-to-Emitter Breakdown Voltage 600 — — V  |Vee=0V, Ic=100uA ®
AV erices/AT, |Temperature Coeff. of Breakdown Voltage — 0.40 — V/°C |Vge =0V, Ic = 1mA (25°C-175°C)
— 1.65 | 1.95 Ic = 18A, Vge = 15V, T, = 25°C
VcE(on) Collector-to-Emitter Saturation Voltage — 2.05 — V  |lc =18A, Vge = 15V, T, = 150°C
— 2.15 — Ic =18A, Vee = 15V, T, = 175°C
VGE(h Gate Threshold Voltage 4.0 — 6.5 V  [Vce = Vg, Ic = 500pA
AVeem/AT,  |Threshold Voltage Temp. Coefficient — -18 — | mV/°C |Vce = Vg, lIc= 1.0mA (25°C-175°C)
gfe Forward Transconductance — 12 — S  |Vee =50V, Ic = 18A, PW = 80us
lces Collector-to-Emitter Leakage Current : 525% 2_5 HA xEE ; gx xzi ; 2883 T,=175°C
lges Gate-to-Emitter Leakage Current — — +100 nA [Vge = 20V
Ve Diode Forward Voltage Drop — ?2 3_3 v :E = 12? T.2175°C
Switching Characteristics @ T, = 25°C (unless otherwise specified)
Parameter Min. Typ. Max | Units Conditions
Qq Total Gate Charge — 35 — lc = 18A
Qqe Gate-to-Emitter Charge — 10 — nC [Vege =15V
Qqc Gate-to-Collector Charge — 15 — Ve = 400V
Eon Turn-On Switching Loss — 95 —
Eo Turn-Off Switching Loss — [ 350 | — | uJ [|lo=18A Voc =400V, Vee=15V
Etotal Total Switching Loss — 445 | — Re =22Q, L = 200uH, Ls = 150nH,
tacon) Turn-On delay time — 40 — T,=25°C
L Rise time : — 25 — ns |Energy losses include tail & diode
tacof) Turn-.Off delay time — 105 — reverse recovery ®
t; Fall time — 25 —
Eon Turn-On Switching Loss — 285 —
Eof Turn-Off Switching Loss — 570 — uJ lo = 18A, Ve = 400V, Vee=15V
Etotal Total Switching Loss — 855 | — Re =22Q, L = 200uH, Ls = 150nH,
ta(on) Turn-On delay time — 40 — T,=175°C
L Rise time : — 25 — ns |Energy losses include tail & diode
taof) Turn-.Off delay time — 120 — reverse recovery ®
t; Fall time — 40 —
Cies Input Capacitance — 1040 — Ve = OV
Coes Output Capacitance — 87 — pF |Vcc =30V
Cres Reverse Transfer Capacitance — 32 — f=1.0MHz
T,=175°C, Ic = 72A
RBSOA Reverse Bias Safe Operating Area FULL SQUARE Ve = 480V, Vp < 600V
Rg = 22Q, Ve = +20V to OV
SCSOA Short Circuit Safe Operating Area 5.0 — — | s \éZC:_Z‘;%),V\’/GVEp:ﬁI%(\)/Vto oV
Erec Reverse Recovery Energy of the Diode — 260 — puJ [Ty =175°C
tre Diode Reverse Recovery Time — 100 — ns |Vec =400V, Ig = 18A, Vge = 15V,
[ Peak Reverse Recovery Current — 23 — A |Rg=22Q, L = 200uH, Ls = 150nH
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Fig. 5 - Typ. IGBT Output Characteristics Fig. 6 - Typ. IGBT Output Characteristics
Ty =-40°C; tp = 80us Ty = 25°C; tp = 80us
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Fig. 7 - Typ. IGBT Output Characteristics Fig. 8 - Typ. Diode Forward Voltage Drop
T,=175°C; tp = 80us Characteristics
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Fig. 11 - Typical Vce vs. Ve Fig. 12 - Typ. Transfer Characteristics
T,=175°C Vce = 50V; tp = 10us
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Fig. 14 - Typ. Energy Loss vs. I Fig. 15 - Typ. Switching Time vs. Ic
Ty =175°C; L = 200pH; Vce = 400V, R = 22Q; Ve = 15V T, = 175°C; L = 200pH; Ve = 400V, Rg = 22Q; Ve = 15V
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Fig. 16 - Typ. Energy Loss vs. Rg Fig. 17 - Typ. Switching Time vs. Rg
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Fig. 18 - Typ. Diode Igr vs. I¢ Fig. 19 - Typ. Diode Irr Vs. Rg
T,=175°C T,=175°C
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Fig. 20 - Typ. Diode Irr vs. dig/dt Fig. 21 - Typ. Diode Qgrg vs. dig/dt
Ve = 400V; Ve = 15V; I = 18A; T,y = 175°C Ve = 400V; Ve = 15V; T, = 175°C
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Fig. 22 - Typ. Diode Egg vs. I¢ Fig. 23 - Vg vs. Short Circuit Time
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Fig. 24 - Typ. Capacitance vs. Vce Fig. 25 - Typical Gate Charge vs. Vge
Vge= 0V; f = 1MHz Ice = 18A; L = 600uH
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Fig. 26 - Maximum Transient Thermal Impedance, Junction-to-Case (IGBT)
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Fig. 27 - Maximum Transient Thermal Impedance, Junction-to-Case (DIODE)

Notes:

® Ve =80% (Vees), Vee = 20V, L = 100pH, Rg = 22Q.

@ Ry is measured at T, of approximately 90°C.

® Refer to AN-1086 for guidelines for measuring Vgrces safely.

@ Pulse width limited by maximum junction temperature.

® Values influenced by parasitic L and C in measurement.

® When mounted on 1” square PCB (FR-4 or G-10 Material). For recommended footprint and soldering techniques refer to application
note #AN-994.http://www.irf.com/technical-info/appnotes/an-994.pdf
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Fig.C.T.5 - Resistive Load Circuit Fig.C.T.6 - BVCES Filter Circuit
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Fig. WF3 - Typ. Diode Recovery Waveform
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D2PAK (TO-263AB) Package Outline

Dimensions are shown in millimeters (inches)
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SCALE 8:1

PLATING A

BASE METAL

LEAD ASSIGNMENTS
DIODES

1.~ ANODE (TWO DIE) / OPEN (ONE DIE)
2, 4~ CATHODE

D%Pak (TO-263AB) Part Marking Information

EXAMPLE:

Note: "P”

§ DIMENSIONS N
M 0
B MILLIMETERS INCHES T
CL) MIN. MAX. MIN. MAX. g
A 4.06 4.83 160 190

A1 0.00 0.254 .000 .010

b Q.51 0.99 .020 .039

b1 0.51 0.89 .020 .035 5
b2 1.14 1.78 .045 .070

b3 1.14 1.73 .045 .068 5
c 0.38 0.74 .015 .029

cl 0.38 0.58 .015 .023 5
c2 1.14 1.65 .045 .065

D 8.38 9.65 .330 .380 3
D1 6.86 — .270 4
E 9.65 10.67 .380 .420 3,4
E1l 6.22 — 245 4
e 2.54 BsC 100 BSC

H 14.61 15.88 575 625

L 1.78 2.79 .070 110

L1 — 1.65 - .066 4
L2 — 1.78 - .070

L3 0.25 BSC .010 BSC

L4 4.78 5.28 188 .208

NOTES:

1. DIMENSIONING AND TOLERANCING PER ASME Y14.5M-1994
2. DIMENSIONS ARE SHOWN IN MILLIMETERS [INCHES].

AD\MENS\ON D & E DO NOT INCLUDE MOLD FLASH. MOLD FLASH SHALL NOT EXCEED
0.127 [.005"] PER SIDE. THESE DIMENSIONS ARE MEASURED AT THE OUTMOST
EXTREMES OF THE PLASTIC BODY AT DATUM H.

!
D1 (c) 1 3.~ ANODE
A CL C{ A HEXFET I THERMAL PAD CONTOUR OPTIONAL WITHIN DIVENSION E, L, D1 & E1.
J 1.- GATE 1 GATE AD\MENS\ON b1 AND ¢1 APPLY TO BASE METAL ONLY.
(b, b2) . ;ﬁ: ggﬁ‘gcg 2 4~ GoLECR 6. DATUM A & B TO BE DETERMINED AT DATUM PLANE H.
SECTION B-B & C-C
SCALE: NONE 7. CONTROLLING DIMENSION: INCH.
8. OUTLINE CONFORMS TO JEDEC QUTLINE TO-263AB,
THIS IS AN IRF530S WITH
LOT CODE 8024 INTERNATIONAL S / PART NUMBER
ASSEMBLED ON WW 02, 2000 RECTIFIER F530S 1
IN THE ASSEMBLY LINE "L" 0G0 N TOR 002 |
80 4 DATE CODE
N YEARO = 2000
' ) - ASSEMBLY U
in assembly line position LOT CODE WEEK 02
indicates "Lead — Free” LINEL
OR
PART NUMBER
INTERNATIONAL ~———— /
RECTIFIER \ F530S 1
LOGO TOR P002A DATE CODE
80 04 P = DESIGNATES LEAD - FREE
P PRODUCT (OPTIONAL)
ASSEMBLY U -
LOT CODE YEAR O = 2000
WEEK 02

A= ASSEMBLY SITE CODE

Note: For the most current drawing please refer to IR website at http://www.irf.com/package/
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TO-220AB Package Outline

(Dimensions are shown in millimeters (inches))
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VIEW A-A

SECTION €=C & D-D

TO-220AB Part Marking Information

EXAMPLE: THIS IS AN IRF1010
LOTCODE 1789
ASSEMBLED ON WW 19,2000

IN THE ASSEMBLY LINE 'C"

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

NOTES:

1.-

DIMENSIONING AND TOLERANCING AS PER ASME Y14.5 M- 1994.
DIMENSIONS ARE SHOWN IN INCHES [MILLIMETERS].

LEAD DIMENSION AND FINISH UNCONTROLLED IN L1.

DIMENSION D, DI & 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.
DIMENSION b1, b3 & c1 APPLY TO BASE METAL ONLY.

IRGS/B/P4630D/EPbF

6. CONTROLLNG DIMENSION : INCHES.
7.— THERMAL PAD CONTQUR OPTIONAL WITHIN DIMENSIONS E,H1,D2 & E1
8- DINENSION E2 X H1 DEFINE A ZONE WHERE STAVPING
AND SINGULATION IRRECULARITIES ARE. ALLOWED.
9~ OUTUNE CONFORMS TO JFDEC T0-220, EXCEPT A2 (max.) AND D2 (min.)
WHERE DIMENSIONS ARE DERIVED FROM THE ACTUAL PACKAGE QUTLINE.
DIMENSIONS
SYMBOL MILLIMETERS INCHES
MIN. MAX. MIN. NAX. | NOTES
A 3.56 483 140 190
Al 1,14 1,40 045 055
A2 2.03 2.92 080 15
b 0.38 1.01 015 040
bi 0.38 0.97 015 038 5
b2 114 1.78 045 070
b3 1,14 173 045 068 5
c 0.36 0.61 04 024
ol 0.36 0.5 014 022 5
D 1422 16.51 560 650 4 LEAD ASSINNENTS
D1 8.38 9.02 330 355 s
D2 11.68 12.88 460 507 7 HEXET
1.— GATE
£ 9.65 1067 380 420 47 e
E1 6.86 8.89 270 350 7 3.— SOURCE
£ - 0.76 - 030 8
IGBTs, CoPACK
o 7.54 B5C 700 B5C
o 5.08 BSC 200 BSC 1. OATE
2.— COLLECTOR
Hi 584 6.36 230 270 7.8 5 EMTTER
1270 14.73 500 580 e
L 3.56 4.06 140 160 3 e
o 354 408 139 161 - mene
0 2.54 342 100 135 3 oD

INTERNATIONAL
RECTIFIER
L0GO

\~ TR 019C 4

O
-

I~ — DATE CODE

PART NUMBER

IRF1010

L 17 89
ASSEMBLY/ YEAR 0 = 2000
LOTCODE WEEK 19
LINE C

TO-220AB 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-247AC Package Outline

Dimensions are shown in millimeters (inches)

NOTES:

DIMENSIONING AND TOLERANCING AS PER ASME Y14.5M 1994,
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 & E1.
LEAD FINISH UNCONTROLLED IN L1,

9P T0 HAVE A MAXIMUM DRAFT ANGLE OF 1.5 * TO THE TOP OF THE PART WITH A MAXIMUM HOLE
DIAMETER OF .154 INCH.

OUTLINE CONFORMS TO JEDEC OUTLINE TO-247AC .

M
B> s -

=

DIMENSIONS
T SYMBOL INCHES MILLMETERS
At MIN. MAX. MIN. MAX. | NOTES
A 183 209 465 531
Al 087 102 2.01 2.59
A2 059 098 150 2.49
N b 039 055 0.99 1.40
- KWW b1 039 053 0.99 1.35 LEAD ASSIGNMENTS
[ b2 065 094 165 2.39
N b3 065 092 165 2.34 HEXFET
b4 102 135 259 343
IR b5 102 133 2.59 338 - GATE
B N ¢ 015 035 0.38 0.89 2.~ DRAN
o o 015 033 0.38 0.84 3.~ SOURCE
THERNAL PAD
. D 776 815 1971 | 2070 4 4.~ DRAN
] bl 515 - 13.08 - 5
w 02 020 053 051 1.35
&
Nl E | 602 | 625 || 1529 | 1587 | 4 1GBTs, CoPACK
" G £l 530 - 13.46 - 1 GATE
VEW A e 178 218 452 549 5 COLLECTOR
e 215 BSC 5.46 BSC 5 TR
o 010 025 4.~ COLLECTOR
L 559 634 1420 | 16.10
e _——"
pall N u 146 169 3.71 4.29
o e P 140 144 356 3.66 DIODES
{ T 6P - 291 - 7.3
@ B 0 209 224 531 5.69 1.~ ANODE /OPEN
Cf_ | ! S 217 BSC 551 BSC 2.~ CATHODE
T Lo o2 00— 3.~ ANODE
SECTION C=C, D=D, E-E
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 — I‘R;FPESO A

IN THE ASSEMBLY LINE "H" LOGO ?6«3 125’* ™

/ DATE CODE
Note: "P"i by i " ASSEMBLY YEAR 1 = 2001
ote: In assemDply line position
indicates "Lead-Free" LOT CODE WEEK 35
LINE H

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)

A NOTES:

DIMENSIONING AND TOLERANCING AS PER ASME Y14.5M 1994,
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 OQUTERMOST EXTREMES OF THE PLASTIC BODY.

THERMAL PAD CONTOUR OPTIONAL WITHIN DIMENSIONS D1 & E1.
LEAD FINISH UNCONTROLLED IN L1.

6P T0 HAVE A MAXIMUM DRAFT ANGLE OF 1.5 * 70 THE TOP OF THE PART WITH A MAXIMUM HOLE
A=— DIAMETER OF .154 INCH.

OUTLINE CONFORMS TO JEDEG OUTLINE TO-247AD.

B> b -

-
oo

1 " N DIVENSIONS
SYMBOL INCHES MLLIMETERS
MIN. MAX. MIN. MAX. | NOTES
A 183 209 465 531
" Al 087 102 2.21 259
o Aw o A2 059 098 1.50 2.49
- b 039 055 0.99 140
- [ b1 039 053 0.99 1.35 LEAD ASSIGNMENTS
? b2 065 094 165 2.39
b3 065 092 165 2.34 HEXFET
/ N e | 102 13 250 | 343
b5 102 133 2.59 3.38 1- GATE
I— l c 015 035 0.38 0.89 2.— DRAN
. ol 015 033 0.38 0.84 3.~ SOURCE
] D 776 815 19.71 20,70 4 4.- DRAN
o Dl 515 - 13.08 -
A D2 020 053 0,51 135
£ 602 625 1520 | 1587 | 4 1GBTs, CoPACK
Vel A a 530 - 13.46 - (= GATE
£2 178 216 452 5.49 5 COLECTOR
e 215 BSC 5.46 BSC 3 EMITTER
% 010 025 4.~ COLLECTOR
e Y L 780 827 1957 | 21.00
O3 : L 146 169 371 429
T LT oP 140 144 3.56 3.66 DIODES
j J ) \ Y oP1 - 291 - 7.39
Q 209 224 5.31 5.69 1.— ANODE /OPEN
CL S 217 BSC 5.51 BSC 2.— CATHODE
v —| 3.~ ANODE
|| SECTION C—C, D-D, E-E

VIEW B

TO-247AD Part Marking Information

EXAMPLE: THIS IS AN IRGP30B120KD-E
WITH ASSEMBLY PART NUMBER
LOT CODE 5657 INTERNATIONAL QO L
ASSEMBLED ON WW 35,2000 RECTIFIER | [GRBIKOE
~ T2
IN THE ASSEMBLY LINE "H" L0GO TOR st -~
r 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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D?Pak Tape & Reel Information

(Dimensions are shown in millimeters (inches))

TRR
o O ©° O
1.60 (.063)___
1.50 (.059)
410 (161 5160 (.063)
7oy 3.90 (.153)j T 1.50 (.059) ﬂ’éoses (.0145)
| 0.342 (.0135)
seas e aa1 -

11.60 (.457)
11.40 (.449) 24.30 (957
15.42 (.609) 23.90 5:9413

FEED DIRECTION 1.5 (_073)J

1.65 (.065)
@ N 15.22 (.601)
TRL @ I
0 0©°o0 o 1.75 (.069)
10.90 (.429) 1.25 (.049) J
Fj 0 ﬁ 10.70 (.421) 4.72(.136)
16.10 (.634) 4.52(.178)
15.90 (.626)
FEED DIRECTION
13.50 (.532) 27.40 (1.079) _
% 12.80 (.504) 23.90 (.941)
(4]
¥
& 330. - ¢ 60.00 (2.362)
(14. MIN.
MAX.
1
| [ 30.40 (1.197)
NOTES : T MAX
COMFORMS TO EIA-418. 26.40 (1.039) @)
CONTROLLING DIMENSION: MILLIMETER. 24.40(.961) — — 4
©

DIMENSION MEASURED @ HUB.
INCLUDES FLANGE DISTORTION @ OUTER EDGE.

[SERESES

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

Qualification Level Industrial
(per JEDEC JESD47F)
Moisture Sensitivity Level D?Pak MSL1
TO-220AB N/A
TO-247AC N/A
TO-247AD N/A
RoHS Compliant 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
¢ Added note @ to Iy Diode Maximum Forward Current on page 1.
11/18/2014 e Added note ® from switching losses test condition on page 2.
o Updated package outline on page 11.
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