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TSR Rectifier IRGB4607DPbF

Insulated Gate Bipolar Transistor with Ultrafast Soft Recovery Diode
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E IRGR4607DPbF IRGS4607DPbF IRGB4607DPbF

Veeon) typ. = 1.75V @ Ic = 4.0A n-channel D-Pak D?Pak TO-220AB
Applications G C E
* Industrial Motor Drive Gate Collector Emitter
* UPS
* Solar Inverters
» Welding
Features - Benefits
Low Vcgony and Switching Losses High Efficiency in a Wide Range of Applications
gzzasrzog;;g:lt SOA Rugged Transient Performance
Maximum Junction Temperature 175°C Increased Reliability
Positive Vce (on) Temperature Coefficient Excellent Current Sharing in Parallel Operation
Base part number Package Type Standard Pack Orderable Part Number
Form Quantity
IRGR4607DPbF D-Pak Tube 75 IRGR4607DPbF
Tape and Reel 2000 IRGR4607DTRPbF
Tape and Reel Left 3000 IRGR4607DTRLPbF
Tape and Reel Right 3000 IRGR4607DTRRPbF
Tube 50 IRGS4607DPBF
IRGS4607DPBF D?Pak Tape and Reel Right 800 IRGS4607DTRRPBF
Tape and Reel Left 800 IRGS4607DTRLPBF
IRGB4607DPBF TO-220AB Tube 50 IRGB4607DPBF
Absolute Maximum Ratings
Parameter Max. Units
\VcEs Collector-to-Emitter Voltage 600 \
lc @ Tc =25°C Continuous Collector Current 11
lc @ Tc =100°C Continuous Collector Current 7.0
lcm Pulse Collector Current, Vge=20V 12 A
ILm Clamped Inductive Load Current, Vge=20V O 16
lr @ Tc =25°C Diode Continuous Forward Current 8.0
lr@ Tc =100°C Diode Continuous Forward Current 5.0
lem Diode Maximum Forward Current 16
VeE Continuous Gate-to-Emitter Voltage +20 \Y
Transient Gate-to-Emitter Voltage 130
Po @ Tc = 25°C Maximum Power Dissipation 58 W
Po@ Tc=100°C |Maximum Power Dissipation 29
T, Operating Junction and -40 to +175
Tste Storage Temperature Range .
Soldering Temperature, for 10 sec. (1.6mm) from case) 300 (0.063 in. c
Mounting Torque, 6-32 or M3 Screw 10 Ibf-in (1.1 N-m)
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Thermal Resistance

Parameter Min Typ. Max. Units
Resc (IGBT) [Thermal Resistance, Junction-to-Case (IGBT) @ — S 2.6
Resc (Diode) [Thermal Resistance, Junction-to-Case (Diode) @ —_— — 8.3
Recs Thermal Resistance, Case-to-Sink (flat, greased surface) (TO-220) — 0.50 —_— °C/W
Thermal Resistance, Junction-to-Ambient (PCB Mount) (D-Pak) ® —_— — 50
Resa Thermal Resistance, Junction-to-Ambient (PCB Mount) (D*-Pak) ® —_— — 40
Thermal Resistance, Junction-to-Ambient (Socket Mount) (TO-220) —_— o 62
Electrical Characteristics @ T, = 25°C (unless otherwise specified)
Parameter Min. Typ. | Max. | Units Conditions
V(BR)CES Collector-to-Emitter Breakdown Voltage 600 — — V  [Vge =0V, Ic = 250uA ®
AV @grices/AT, |Temperature Coeff. of Breakdown Voltage — 0.52 — V/I°C |Vge =0V, Ic = 250pA (25°C-175°C)
— 1.75 | 2.05 Ilc =4.0A, Vge =15V, T, =25°C
VcE(on) Collector-to-Emitter Saturation Voltage — 2.15 — V  |lc=4.0A, Vge = 15V, T; = 150°C
— 2.20 — Ic =4.0A, Vge = 15V, T, =175°C
Vee(th) Gate Threshold Voltage 4.0 — 6.5 V  [Vce = Ve, Ic = 100pA
AVeew/AT,;  |Threshold Voltage Temperature Coeff. — -19 — | mV/°C |Vce = Vg, Ic =100pA (25°C-175°C)
gfe Forward Transconductance — 2.2 — S |V =50V, Ic = 4.0A, PW = 20us
loes Collector-to-Emitter Leakage Current : 258 2_5 HA xzi ; gx xZE ; gggx T.2175°C
lces Gate-to-Emitter Leakage Current — — +100 nA |Vge = 20V
Ve Diode Forward Voltage Drop : 1; 2_3 v :E z :82 T,=175°C
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Switching Characteristics @ T, = 25°C (unless otherwise specified)

Parameter Min. Typ. Max | Units Conditions
Qq Total Gate Charge — 9.0 — Ic =4.0A
Qge Gate-to-Emitter Charge — 3.0 — nC [Vge =15V
Qqc Gate-to-Collector Charge — 4.0 — Vee = 300V
Eon Turn-On Switching Loss — 140 —
| = Turn-Off Switching Loss — 62 — M |lc = 4.0A, Vee = 400V, Ve = 15V
Eiotal Total Switching Loss — 202 — Re = 100Q, T, = 25°C
taon) Turn-On delay time — 27 —
t, Rise time _ 15 _ Energy losses include tail & diode
tatof) Turn-Off delay time — 120 — NS lreverse recovery ®®
tf Fall time — 10 —
Eon Turn-On Switching Loss — 220 —
Eoft Turn-Off .Swiltching Loss — 92 — uJ le = 4.0A, Ve = 400V, Ve = 15V
Etotal Total Switching Loss — 312 — Re = 1000, T,= 175°C
taon) Turn-On delay time — 24 — _ _ _
t, Rise time — 27 — Energy losses include tail & diode
tacorn) Turn-Off delay time — 81 — NS [reverse recovery ®©
t Fall time — 14 —
Cies Input Capacitance — 250 — Vee = 0V
Coes Output Capacitance — 20 — pF [Vcc =30V
Cres Reverse Transfer Capacitance — 7.1 — f=1.0Mhz
T,=175°C, Ic = 16A
RBSOA Reverse Bias Safe Operating Area FULL SQUARE Vce = 480V, Vp <600V
Vee = +20V to OV
SCSOA Short Circuit Safe Operating Area 5 — — Us xZE ; i?g://tX%\s/ 600V
Erec Reverse Recovery Energy of the Diode — 74 — pud  [Ty=175°C
tir Diode Reverse Recovery Time — 48 — ns |Vec =400V, Ir =4.0A
e Peak Reverse Recovery Current — 5.1 — A [Vee =15V, Rg = 100Q
Notes:

@ VCC =80% (VCES)y VGE =20V.
@ Ry is measured at T, of approximately 90°C.
® Refer to AN-1086 for guidelines for measuring V grces safely.

@ Pulse width limited by max. 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: htip://www.irf.com/technical-info/appnotes/an-994.pdf
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(Load Current = Irms of fundamental)
12 70
10 60
N
8 \\ 50 \
— 40 N
< 6 \ 2 \
L N & 30
4 AN \
\ 20
AN
2 10
0 0
25 50 75 100 125 150 175 25 50 75 100 125 150 175
Tc (°C) T (°C)
Fig. 2 - Maximum DC Collector Current vs. Fig. 3 - Power Dissipation vs.
Case Temperature Case Temperature
‘ 100
Le” ¢ Y
* g IS
10 = > 10psec
7 Y 100|psec
7/ N s LIS
/ A NENIIIR
] / \\\ 1msec A
g ’I" DC \\ ~ g 10
o J/ ©
N
N
0.1
- Tc =25°C
- Tj=175°C
| Single Pulse
0.01 — 1
1 10 100 10 100 1000
Vce (V) Vee)
Fig. 4 - Forward SOA Fig. 5 - Reverse Bias SOA
Tc=25°C; T; =175°C; Vge = 15V T,=175°C; VGE = 20V

www.irf.com © 2014 International Rectifier Submit Datasheet Feedback February 6, 2014



http://www.irf.com/�
http://ec.irf.com/v6/en/US/adirect/ir?cmd=LogDatasheetFeedback&sku=IRGR4607DPbF&date=20140206�

www.irf.com

IR

7
\
-V ap = 18V
GE=.
12 Ve = 15V—]
VGE=_12V
VGE=_10V
>~ 8
X8
4
0
0 2 4 6 8 10
Vee)

Fig. 6 - Typ. IGBT Output Characteristics
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Fig. 10 - Typical Ve vs. Ve
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Fig. 7 - Typ. IGBT Output Characteristics
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Fig. 11 - Typical Vce vs. Ve
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Fig. 12 - Typical Vce vs. Vae Fig. 13 - Typ. Transfer Characteristics
T,=175°C Vce = 50V; tp = 20us
600 1000
500
400 / O
3 Fon 2 tdorF
> 300 /1 = 100
5 e 2
i i 5
200 OFF s
// @ tdoN
—
100 / // ]t R R
// // tF
0 10
2 3 4 5 6 7 8 2 3 4 5 6 7 8 9
Ic (A) Ic (A)
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Fig. 16 - Typ. Energy Loss vs. Rg Fig. 17 - Typ. Switching Time vs. R
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Fig. 20 - Typ. Diode Irg vs. dig/dt
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Fig. 22 - Typ. Diode Egrg vs. I¢

IRR (A)

/
/ I

QRR (nC)

Time (us)

12

10

300

250

200

150

100

25

20

15

10

20 40 60 80 100
Rg ()
Fig. 19 - Typ. Diode Irr Vs. Rg
T,=175°C

o

son 7 100
/

220

/7

200 400 600 800

1000
dig /dt (A/ps)
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Fig. 27 - Maximum Transient Thermal Impedance, Junction-to-Case (DIODE)
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Fig.C.T.5 - Resistive Load Circuit Fig.C.T.6 - BVCES Filter Circuit

n www.irf.com © 2014 International Rectifier Submit Datasheet Feedback February 6, 2014



http://www.irf.com/�
http://ec.irf.com/v6/en/US/adirect/ir?cmd=LogDatasheetFeedback&sku=IRGR4607DPbF&date=20140206�

IR

IRGR/S/B4607DPbF

600 12
ey
500 “ 10
I::
1
VOO g 6 )
i f
\l; H 80% lee £
200 I
1

f— Eoff Loss —»

-0.3 0 0.3
time(us)

Fig. WF1 - Typ. Turn-off Loss Waveform
@ T,=175°C using Fig. CT .4

6
4 A
e Qrr ———|
1 :4——t :
2 e !
! 1
1 1
S : '
:L O PNt

-2 1 Peak
IRR l
-4

-6 T T T T
-0.10 0.00 0.10 0.20 0.30 0.40

time (us)
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A | 4
D-Pak (TO-252AA) Package Outline

Dimensions are shown in millimeters (inches)

£ I\ L A»
3 A (#L.00@[C[AfE] Lo
] L3 A j A
w b0 94 A NOTES
- 1.~ DIMENSIONING AND TOLERANCING PER ASME Y14.5M—-1394
2. DIMENSION ARE SHOWN IN INCHES [MILLIMETERS].
b A Eit A\~ LEAD DIMENSION UNCONTROLLED IN L5.
H /A\- DIMENSION D1, E1, L3 & b3 ESTABLISH A MINIMUM MOUNTING SURFACE FOR THERMAL PAD.
- L4 ; 5.~ SECTION C—C DIMENSIONS APPLY TO THE FLAT SECTION OF THE LEAD BETWEEN .005 AND 0.10
g 2 g ( / [0.13 AND 0.25] FROM THE LEAD TIP.
} u H iufr ! B\ DIMENSION D & E DO NOT INCLUDE MOLD FLASH. MOLD FLASH SHALL NOT EXCEED .005 [0.13] PER
A s i > SIDE. THESE DIMENSIONS ARE MEASURED AT THE OUTMOST EXTREMES OF THE PLASTIC BODY.
i oem e S il /I DIMENSION b1 & ¢ APPLIED TO BASE METAL ONLY.
2x b DATUM A & B TO BE DETERMINED AT DATUM PLANE H.
2x b2 [#].010®@]c[Al5] 9.~ OUTLINE CONFORMS TO JEDEC OUTLINE TO—252AA.
2 [e]}- S
Y DIMENSIONS N
M 0
B | MILLIMETERS INCHES 7
? MN | MAx || MN. MAX | &
LEAD TP A | 218 | 2.39 || 086 | .094
Al - 0.13 - .005
b | 064 | 089 || .025 | 035
b1 | 065 | 079 || 025 | 031 | 7
b2 | 0.76 | 1.14 || 030 | .045
b3 | 495 | 546 || 195 | 215 | 4
) c | 046 | 061 || 018 | .024
g‘ﬁﬁﬁé _ ,/' ! cl | 041 | 056 016 | .022 7
/ LN c2 | 046 | 089 || 018 | .035
Al D | 597 | 6.22 || 235 | 245 | 6 LEAD ASSIGNMENTS
? o1 | 521 | - 205 | - 4
. £ | 635 | 673 || 250 | 265 | 6 HEXFET
ROTATED 90" CY E1 4.32 - 170 - 4
SCAL: 201 e | 229 BSC 090 BSC 1.— GATE
H | 940 | 10.41 || .370 | .410 2.~ DRAIN
L | 140 | 1.78 || .055 | .070 3.~ SOURCE
11| 274 BSC 108 REF. 4= DRAIN
A L2 | o051 BSC 020 BSC
r—E— L3 | 089 | 1.27 035 | .050 4
£ L4 - 1.02 - 040 ICBT & CoPAK
‘72 THERMAL PAD 15| 114 | 152 || .045 | 060 | 3 1.— GATE
N » 0 10° 0 10" 2.~ COLLECTOR
o1 | o 150 o 150 3.~ EMITTER
oo | o5 . o5 . 4.~ COLLECTOR

DWA

H [/ H (DATUM A) SECTION C—C

D-Pak (TO-252AA) Part Marking Information

EXAMPLE: THIS IS AN IRFR120
WITH ASSEMBLY INTERNATIONAL
LOTCODE 1234 RECTIFIER

ASSEMBLED ON WW 16, 1999 1060
N THE ASSEMBLY LINE "A"

PART NUMBER

DATECODE
YEAR 9= 1999
WEEK 16
LINE A

IRFU120
T<AR 9164
12 34

ASSEMBLY
LOTCODE

Note: For the most current drawing please refer to IR website at http://www.irf.com/package/
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D-Pak (TO-252AA) Tape and Reel Information

Dimensions are shown in millimeters (inches)

TR TRR  TRL
R S % o 9 ¢ & !
— — 16.3(.641) 16.3 (.641)
B 5 15.7 (.619) 15.7 (.619)
] -]
j |
121(476) | _ 81(318) | |
11.9(.469) = FEED DIRECTION 79(.312) — — FEEDDIRECTION
NOTES :

1. CONTROLLING DIMENSION : MILLIMETER.
2. ALL DIMENSIONS ARE SHOWN IN MILLIMETERS ( INCHES ).
3. OUTLINE CONFORMS TO EIA-481 & EIA-541.

(7 13 INCH K\\\\v//>>£il<i\\v////) ]

16 mm% };H

NOTES :
1. OUTLINE CONFORMS TO EIA-481.

Note: For the most current drawing please refer to IR website at http://www.irf.com/package/
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D2PAK (TO-263AB) Package Outline

Dimensions are shown in millimeters (inches)

S
- M DIMENSIONS N
(DATUN A) A& A I M 0
) E .]cz | B MILLIMETERS INCHES T
0 E
A“ i = L MIN. MAX. MIN. MAX. S
A 4.06 4.83 160 190
OETALA SEATNG A1 | 000 | 0.254 000 010
" PLANE
S A b 0.51 0.99 020 039
Tl sl \ b1 Q.51 0.89 .020 .035 5
i BURH ! b2 | 114 | 178 || .045 | 070
LEJ \ Vi b3 | 1.14 1.73 045 068 5
.\ ].A c | 038 | 0.74 015 | .029
2 b2 -]
' . c1 | 038 0.58 015 023 5
b
L € 0 c2 | 114 | 165 || 045 | .065
D 8.38 9.65 330 .380 3
D1 | 6.86 — 270 4
E 9.65 | 10,67 .380 420 | 3,4
GAUGE E1 | 6.22 — 245 4
PLANE e 2.54 BSC 100 BSC
) s H | 1461 | 15.88 575 625
LEAD TP
L 1.78 2.79 070 110
f\‘L S f SEATING PLANE
i J P T L1 - 1.65 - .066 4
L 9 L2 - 1.78 - .070
N L3 0.25 BSC 010 BSC
e L4 | 4.78 5.28 188 .208
ROTATED 90" CW
SCALE 8:1
NOTES:
(£)—— 1. DIMENSIONING AND TOLERANCING PER ASME Y14.5M-1994
PLATING A BASENETAL  £4p assioents 2. DIMENSIONS ARE SHOWN IN MILLIVETERS [INCHES].
- {=bl, b3
I 3 DIODES AD\MENS\ON D & E DO NOT INCLUDE MOLD FLASH. MOLD FLASH SHALL NOT EXCEED
! T 1.- ANODE (TWO DIE) / OPEN (ONE DIE) 0.127 [.005"] PER SIDE. THESE DIMENSIONS ARE MEASURED AT THE OUTMOST
‘ A ® & ! A 2 ‘;* iQEHD‘EDE EXTREMES OF THE PLASTIC BODY AT DATUM H.
D! c, cl -
)
| L i HEXFET BT CaPACK THERMAL PAD CONTOUR OPTIONAL WITHIN DIMENSION E, L1, DI & E1.
i J 1- GATE 1= CATE AD\MENS\ON b1 AND cI APPLY TO BASE METAL ONLY.
2, 4.- DRAIN -
7Tt (b, b2) 3 SOURCE Z 47 GoLECR 6. DATUM A & B TO BE DETERMINED AT DATUM PLANE H.
) \_d ) SECTION B-B & C-C
SCALE: NONE 7. CONTROLLING DIMENSION: INCH.
8. OUTLINE CONFORMS TO JEDEC OUTLINE TO-263AB.
B/

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

EXAMPLE:  THIS IS AN IRF530S WITH
LOT CODE 8024 INTERNATIONAL PART NUMBER
ASSEMBLED ON WW 02, 2000 RECTIFIER F530S
IN THE ASSEMBLY LINE "L" LOGO TOR 0071
DATE CODE
. ASSEMBLY EARO = 2000
Note: "P" in assembly line position LOT CODE WEEK 02
indicates "Lead — Free” LINE L
OR
PART NUMBER
INTERNATIONAL ~———— /
RECTIFIER F530S 1
L0GO N TER p002h DATE CODE
30 24 P = DESIGNATES LEAD - FREE
ASSEMBLY Pl U PRODUCT (OPTIONAL)
LOT CODE g g 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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IR

IRGR/S/B4607DPbF

D?Pak (TO-263AB) Tape & Reel Information

Dimensions are shown in millimeters (inches)

TRR
o O % O
1.60 (.063) _
1.50 (.059)
1.60 (.063)
4.10 (161 @
. 3.90 E.153;? 1.50/(.059) 0.368 (.0145)
oy I | T 0342 (0135)
Ll ¢+ %o s alde - }
FEED DIRECTION 1.85(.073)4? B 11.60 (.457) F
11.40 (449
1.65 (.065) . . (44915 42 (609) Ao een
15.22 (601) 90 (.941)
TRL |
© 0090 175 (.069) -
10.90 (.429) 1.25 (.049)
ﬁ n ﬁ 10.70 (.421) | 4.72 (136)
16.10 (.634) 452 (178)
15.90 (.626)
FEED DIRECTION
13.50 (.532) 27.40(1.079) _
% 12.80 (.504) 23.90 (.941)
(4]
i
@ 330.00
(14.173) Y\ ? 60'Oﬁlﬁ'36z)
MAX.
]
Il 30.40 (1.197)
NOTES : T MAX
1. COMFORMS TO EIA-418. 26.40 (1.039) @]
2. CONTROLLING DIMENSION: MILLIMETER. 24.40(961) ~
©

DIMENSION MEASURED @ HUB.

: INCLUDES FLANGE DISTORTION @ OUTER EDGE.

Note: For the most current drawing please refer to IR website at http://www.irf.com/package/
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T2R IRGR/S/B4607DPbF

TO-220AB Package Outline

(Dimensions are shown in millimeters (inches))

NOTES:
17— DIMENSIONING AND TOLERANCING AS PER ASME Y14.5 M— 1994.
A Fe 2.~ DIMENSIONS ARE SHOWN IN INCHES [MILLMETERS].
B o 3.~ LEAD DIMENSION AND FINISH UNCONTROLLED IN L.
E A
A= 4.~ DIMENSION D, D1 & E DO NOT INCLUDE MOLD FLASH. MOLD FLASH
“ ez /A P -t~ SHALL NOT EXCEED .005" (0.127) PER SIDE. THESE DIMENSIONS ARE
RRZCEES) 0 MEASURED AT THE OUTERMOST EXTREMES OF THE PLASTIC BODY.
o Nl AX SES é DIMENSION b1, b3 & ci APPLY TO BASE METAL ONLY.
f A L 6.~ CONTROLLING DIMENSION : INCHES.
l H 7.—  THERMAL PAD CONTOUR OPTIONAL WITHIN DIMENSIONS E,H1,02 & E1
N DETAL 8 8- DIMENSION E2 X H1 DEFINE A ZONE WHERE STAMPING
/ AND SINGULATION IRREGULARITIES ARE ALLOWED.
o - 9.~ OUTLINE CONFORMS TO JEDEC TO-220, EXCEPT A2 (max.) AND D2 (min.)
l TN WHERE DIMENSIONS ARE DERIVED FROM THE ACTUAL PACKAGE OUTLINE.
1P N
‘\ DIMENSIONS
R / SYMBOL MILLMETERS INCHES
Bl MIN. MAX. MIN. MAX. NOTES
A 3.56 4.83 140 190
A1 0.51 1.40 .020 055
A2 2,03 2.92 .080 115
ol A= b 0.38 1.01 015 040
[ ol b1 0.38 0.97 015 038 5
[B[oOEAD] b2 114 1.78 045 070
b3 114 173 045 068 5
LEAD TIP c 0.36 0.61 014 .024
ol 0.36 0.56 014 022 5
D 14,22 16.51 560 650 4
b 8.38 9.02 1330 1355 LEAD ASSIGNMENTS
D2 11.68 12.88 460 507 7
E 9.65 10.67 .380 420 4,7 HEXEED
£ 6.86 8.89 270 350 7 S
THERMAL E2 - 0.76 - .030 8 3 SOURCE
© PAD e 7.54 BSC 100 BSC
R — ol 5.08 BSC .200 BSC 16815, CoPACK
7 H1 5.84 6.86 .230 270 7.8 1.— GATE
2.- COLLECTOR
T e L 12,70 14.73 .500 .580 3.- EMITTER
o L1 - 6.35 - 250 3
l 2 A oP 354 4.08 139 181 DIODES
1.— ANODE /OPEN
Q 2.54 3.42 100 135 1~ Moo /o
3.~ ANODE
DETAIL B
VN
BASE
PLATING (b, b2) Ve
: Z/\ W A
O
N LI 7777

VIEW A-A

SECTION C-C & D-D

TO-220AB Part Marking Information

EXAMPLE: THIS IS AN IRF1010 g Q 9

LOTCODE 1789 INTERNATIONAL / PART NUMBER
ASSEMBLED ON WW 19,2000 RECTIFIER IRF1010
IN THE ASSEMBLY LINE "C" LoGO \\Isaaomc_\
L 17 89 DATECODE
Note:"P"in assembly line position ASSEMBLY/ YEAR 0 = 2000
indicates "Lead - Free" LOTCODE WEEK 19

LINEC

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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IR

Qualification Information’

IRGR/S/B4607DPbF

Industrial
Qualification Level (per JEDEC JESDA7F) 't
D-Pak MSL1
Moisture Sensitivity Level D*Pak MSL1
TO-220 N/A
Yes

RoHS Compliant

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

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/

www.irf.com
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