International
T<2R R@Chﬁer IRGS4715DPbF

IRGB4715DPbF

Insulated Gate Bipolar Transistor with Ultrafast Soft Recovery Diode

VCES =650V c

C .
lc = 15A, Tc=100°C ‘\@
tsc > 5.5, Tymax = 175°C @V N
c
E
cC

VCE(ON) typ =1.7V @ Ic =8A

G G
Applications ) E I IRGS4715DPbF IRGB4715DPbF
n-channe D”-Pak -
* Industrial Motor Drive TO-220AB
+ UPS
* Solar Inverters 6 C E
« Welding Gate Collector Emitter
Features —> Benefits
Low Vcgony and Switching Losses High Efficiency in a Wide Range of Applications
5.5us Short Circuit SOA ,
Square RBSOA 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
IRGB4715DPbF TO-220 Tube 50 IRGB4715DPbF
Tube 50 IRGS4715DPbF
IRGS4715DPbF D%-Pak Tape and Reel Left 800 IRGS4715DTRLPbF
Tape and Reel Right 800 IRGS4715DTRRPbF
Absolute Maximum Ratings
Parameter Max. Units
Vces Collector-to-Emitter Voltage 650 V
lc @ Tc=25°C Continuous Collector Current 21
lc @ Tc=100°C Continuous Collector Current 15
lom Pulse Collector Current, Vge = 15V 24
I m Clamped Inductive Load Current, Vge = 20V © 32 A
@ Tc=25°C Diode Continuous Forward Current 21
lr@ Tc=100°C Diode Continuous Forward Current 13
lem Diode Maximum Forward Current ® 32
Ve Continuous Gate-to-Emitter Voltage +30 V
Po@ Tc =25°C Maximum Power Dissipation 100 W
Po@ Tc=100°C |Maximum Power Dissipation 50
T, Operating Junction and -40 to +175
Tsta 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) @ — — 1.5
Rosc (Diode) [Thermal Resistance Junction-to-Case-(each Diode) @ — — 3.6
Rocs Thermal Resistance, Case-to-Sink (flat, greased surface) — 0.5 — °C/W
Roia Thermal Resistance, Junction-to-Ambient (TO-220) —_—  — 62
Roja Thermal Resistance, Junction-to-Ambient (D*-Pak) —_— — 40
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Electrical Characteristics @ T, = 25°C (unless otherwise specified)

Parameter Min. | Typ. | Max. | Units Conditions
V(BRrcES Collector-to-Emitter Breakdown Voltage 650 — — V  [Vee =0V, Ic=100uA ®
AV grices/AT, [Temperature Coeff. of Breakdown Voltage | — 0.8 — V/I°C |Vge = 0V, Ic = 1mA (25°C-175°C)
VcE(on) Collector-to-Emitter Saturation Voltage — ;: 2_0 v :z - 22 xzi = Ex % - f?sgc
V eE(th) Gate Threshold Voltage 55 — 7.4 V  |Vce = Vg, Ic = 250pA
AVge@ny/AT, [Threshold Voltage Temperature Coeff. — -19 — | mV/°C |Vce = Ve, lc = 250pA (25°C-175°C)
gfe Forward Transconductance — 5.7 — S |V =50V, Ic = 8A, PW = 20us
Ices Collector-to-Emitter Leakage Current : 18 2_5 En': xii ; 8& xzi ; gggg T,=175°C
lces Gate-to-Emitter Leakage Current — — | 100 | nA [Vge = 30V
Ve Diode Forward Voltage Drop : 13 2_8 v :E ; 22 T,=175°C
Switching Characteristics @ T, = 25°C (unless otherwise specified)
Parameter Min. | Typ. |Max® | Units Conditions
Qq Total Gate Charge (turn-on) — 20 30 Ic = 8A
Qqe Gate-to-Emitter Charge (turn-on) — 6 9 nC [Vge =15V
Qqc Gate-to-Collector Charge (turn-on) — 8 12 Ve = 400V
Eon Turn-On Switching Loss — | 200 | 310
Eoif Turn-Off .Swi.tching Loss — 90 180 ud lo = 8A, Ve = 400V, Vee=15V
Eiotal Total Switching Loss — 290 | 490 _ ~Apo
tdcon) Turn-On delay time — 30 50 Re =500, T,=25°C ;
— Energy losses include tail & diode
b Rise time — 20 30 reverse recovery ®
totom Turn-Off delay time — [100 [ 120 | ™
1% Fall time — 20 30
Eon Turn-On Switching Loss — 340 —
Eofr Turn-Off Switching Loss — | 170 — N}
Eiotal Total Switching Loss — | 510 | — lc = 8A, Ve = 400V, V=15V
tacon) Turn-On delay time — 30 — Rg = 500, Tf - 175°C- .
n Energy losses include tail & diode
t, Rise time — | 20 | — ns [reverse recovery ®
tacof Turn-Off delay time — 120 —
te Fall time — 70 —
Cies Input Capacitance — 540 — Ve = 0V
Coes Output Capacitance — 50 — pF [Vcc =30V
Cres Reverse Transfer Capacitance — 15 — f=1.0Mhz
T,=175°C, Ic = 32A
RBSOA Reverse Bias Safe Operating Area FULL SQUARE Ve =520V, Vp < 650V
Vge = +20V to OV
SCSOA Short Circuit Safe Operating Area 5.5 — — us ;F/LE_: iﬂ 5%\,[/8(:0\_/ 400V, Vp = 650V
Erec Reverse Recovery Energy of the Diode — | 130 | — pud  |Ty=175°C
tir Diode Reverse Recovery Time — 86 — ns |Vec =400V, Ir =8A
I Peak Reverse Recovery Current — 8 — A |Vee =15V, Rg = 50Q
Notes:
® Vee =80% (Voes), Voe = 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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Fig. 11 - Typical Vce vs. Vae
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Fig. 12 - Typical Vce vs. Vae
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Fig. 16 - Typ. Energy Loss vs. Rg
TJ = 175°C; VCE =400V, ICE = 8A; VGE =15V
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Fig. 13 - Typ. Transfer Characteristics
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Fig. 15 - Typ. Switching Time vs. I¢
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Fig. 17 - Typ. Switching Time vs. Rg
TJ = 175°C, VCE = 400V, |CE = 8A, VGE =15V
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Fig. 22 - Typ. Diode Egg vs. I Fig. 23 - Ve vs. Short Circuit Time
T,=175°C Vce =400V; Te = 150°C
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Fig.C.T.5 - Resistive Load Circuit Fig.C.T.6 - BVCES Filter Circuit
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TO-220AB Package Outline (Dimensions are shown in millimeters (inches))

N
s w ™ NOTES:
N [$]o4B@E[®] A‘ H B N
: A = 1 DIMENSIONING AND TOLERANCING AS PER ASME Y14.5 M— 1994
|| H 2— DIMENSIONS ARE SHOWN IN INCHES [MILLIMETERS]
A\ - DETALE 3.~ LEAD DIMENSION AND FINISH UNCONTROLLED IN L1,
3 4 4.— DIMENSION D, D1 & E DO NOT INCLUDE MOLD FLASH. MOLD FLASH
o SHALL NOT EXCEED 005" (0.127) PER SIDE. THESE DIMENSIONS ARE
RN é MEASURED AT THE OUTERMOST EXTREMES OF THE PLASTIC BODY.
\ /" ‘ é DIMENSION b1, b3 & ci APPLY TO BASE METAL ONLY.
L ! 6.— CONTROLLING DIMENSION : INCHES.
7.—  THERMAL PAD CONTOUR OPTIONAL WITHIN DIMENSIONS E,H1,D2 & Et
\ 8.— DIMENSION E2 X H1 DEFINE A ZONE WHERE STAMPING
S— e | oA AND SINGULATION IRREGULARITIES ARE ALLOWED.
2 Jale 9.~ OUTLINE CONFORMS TO JEDEC T0-220, EXCEPT A2 (max.) AND D2 (min.)
WHERE DINENSIONS ARE DERIVED FROM THE ACTUAL PACKAGE OUTLINE.
DIMENSIONS
SYMBOL MILLIMETERS INCHES
MIN. MAX. MIN. MAX. NOTES
A 3.56 483 140 190
Al 114 1.40 045 055
A2 2.03 2.92 080 15
b 0.38 1.01 015 040
. b1 0.38 0.97 015 038 5
© / b2 114 1.78 045 .070
b3 114 1.73 045 068 5
i B ¢ 0.36 0.61 014 024
L A cl 0.36 0.56 014 022 5
D 14.22 16.51 560 650 4 LEAD ASSIGNMENTS
w s D1 8.38 9.02 330 355
D2 11.68 12.88 460 507 7 HOEED
E 9.65 10.67 380 420 47 S
1A Al 6.86 8.89 270 350 7 3.~ SOURCE
MNG’ - E2 — 0.76 — 030 8 1GBTs. CoPACK
17 NV
i e s e e
sl A Hi 5.84 6.86 230 270 7.8 5.~ EMITTER
st e 4220 L 12.70 14.73 500 580 _—
L1 3.56 4.06 140 180 3 I
op 354 408 139 161 b e
Q 2.54 342 100 135 3- ANODE

TO-220AB Part Marking Information

EXAMPLE: THIS IS AN IRF1010

O

LOTCODE 1789

INTERNATIONAL

/

PART NUMBER

ASSEMBLED ON WW 19,2000 RECTIFIER ] Rrioi0
IN THE ASSEMBLY LINE "C" L0GO ~ IR 019C |
iy T DATE CODE
L 17 89
Note: "P"in assembly line position ASSEMBLY / YEAR D = 2000
indicates "Lead - Free" LOTCODE WEEK 19
LINEC

TO-220AB packages are not recommended for Surface Mount Application.

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

www.irf.com © 2013 International Rectifier Submit Datasheet Feedback November 12, 2014

Downloaded from AFFOW.Com.



http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com

IRGB4715DPBF/IRGS4715DPBF

BASE METAL “i";;F
- SEATING
PLANE
o o2 DETAL A — —
SECTION B-B & C-C h
SCALE: NONE | ‘\T \
LYy
o ) I L
H A —=I|l=—2xb
LY e s
| SCALE 8:1 - .
| “ “
AwJ Leap TP
? DIMENSIONS
" B NSIONING AND TOLERANCING PER ASME Y14.5M—1994
? MILLMETERS heres g ONS ARE SHOWN IN MILLIMETERS [INCHES]
- MIN. | MAX m,H Mix ° N D & E DO NOT INCLUDE MOLD FLASH, MOLD FLASH SHALL
A 406 160 | 190 0.127 [.005"] PER SIDE. THESE DIM NS ARE MEASURED
A1 0.00 0 AT THE OUTMOST EXTREMES OF THE PLASTIC BODY AT DATUM H
:1 . éTHEPH—L PAD CONTOUR OPTIONAL WITHIN DIMENSION E, L1, D1 & E1.
o . /5\DIMENSION b1, b3 AND cl APPLY TO BASE METAL ONLY
b3 5 6. DATUM A & B TO BE DETERMINED AT DATUM PLANE H.
':1 . 7. CONTROLLING DIMENSION: INCH
o ) 8. OUTLINE €O 0 JEDEC OUTLINE TO-263AB
D 3
D1 4 . _
£ 34 LEAD ASSIGNMENTS
£ 4
e / OPEN (ONE DIE)
H 2,
L
L1 4 R R
IGBTs, CoPACK
L2
s o9m 5e0 1.— GATE | GATE
Ll 028 2, 4.— DRAN 2, 4.— COLLECTOR
3.~ SOURCE 3.— EMITTER
2 . .
D“Pak (TO-263AB) Part Marking Information
EXAMPLE:  THIS IS AN IRF530S WITH
LOT CODE 8024 INTERNATIONAL S / PARTNUMBER
ASSEMBLED ON W 02, 2000 RECTIFIER F5305 1
IN THE ASSEMBLY LINE "L" loco N TOR 007l |«
W0 o4 DATE CODE
A YEARO = 2000
e ) . ASSEMBLY 5]
Note: P in ossrya)mb\y line po%\t\on LOT CODE WEEK 02
indicates "Lead — Free LINE L
OR
PART NUMBER
INTERNATIONAL ~ ——— /
RECTIFIER s ]
LOGO TOR P02« DATE CODE
0 o4 P= DESIGNATES LEAD - FREE
A PRODUCT (OPTIONAL)
ASSEMBLY - YEARO = 2000
LOT CODE 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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D?Pak (TO-263AB) Tape & Reel Information (Dimensions are shown in millimeters (inches))

TRR
0 0o O
1.60 (.063) __
150 (.059)
1.60 (.063)
4.10 (161 ?
3.90 2.153% 150(.059) 0368 (0145)
I 0.342 (.0135)
L e 49 o o ¢ ! +
FEED DIRECTION  1.85 (.073) 11.60 (.457) (-
- 1.65 (.065) 11.40 (.449) 24.30 (.957)
> T 12:‘2% ::gg?g 23.90 (.941)
TRL |
0co°o 1175 (069)
10.90 (.429) 1.25 (.049) J
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

& 330.
(14.
MAX.

NOTES :

1. COMFORMS TO EIA-418.

2. CONTROLLING DIMENSION: MILLIMETER.

@ DIMENSION MEASURED @ HUB.

@ INCLUDES FLANGE DISTORTION @ OUTER EDGE.

i
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|__30.40 (1.197)
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26.40 (1.039) |
24.40 (.961)
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Note: For the most current drawing please refer to IR website at http://www.irf.com/package/

Qualification Information®

Industrial
Qualification Level
Moisture Sensitivity Level TO-220 N/A
D’Pak MSL1
RoHS Compliant Yes

T

TT Applicable version of JEDEC standard at the time of product release.

Revision History

Qualification standards can be found at International Rectifier's web site: http://www.irf.com/product-info/reliability/

Date Comments
11/12/2014 e Added Igy Diode Maximum Forward Current = 32A with the note ® on page 1.
e Removed note ® from switching losses test condition on page 2.
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