International

PD-94927A

IRFB41N15DPbF
ISR Rectifier IRFIB41N15DPbF
IRFS41N15DPbF
Applications IRFSL41N15DPbF
e Highfrequency DC-DC converters HEXFET® Power MOSFET
e lead-Free
Vbss| Rbsony max I
Benefits
e Low Gate-to-Drain Charge to Reduce 150V 0.045Q 41A
Switching Losses
e Fully Characterized Capacitance Including ’
Effective Cpogg to Simplify Design, (See ‘@ % @ @
App. Note AN1001) A , L
e Fully Characterized Avalanche Voltage
and Current TO-220AB  TO-220 FullPak ~ D?Pak TO-262
IRFB41N15D |RFIB41N15D IRFS41N15D IRFSL41N15D
Absolute Maximum Ratings
Parameter Max. Units
Ip @ Tc =25°C |Continuous Drain Current, Vgs @ 10V 41
Ip @ T¢ = 100°C [ Continuous Drain Current, Vgs @ 10V 29 A
Ipm Pulsed Drain Current © 164
Pp @Ta =25°C |power Dissipation, D’Pak 31 w
Pp @Tc = 25°C |Power Dissipation, TO-220 200
Pp @Tc =25°C [Power Dissipation, Fullpak 48
Linear Derating Factor, TO-220 1.3 W/°C
Linear Derating Factor, Fullpak 0.32
Vas Gate-to-Source Voltage +30 \%
dv/dt Peak Diode Recovery dv/dt ® 2.7 V/Ins
T, Operating Junction and -55 to + 175
Tst6 Storage Temperature Range °C
Soldering Temperature, for 10 seconds 300 (1.6mm from case )
Mounting torque, 6-32 or M3 screw 1.1(10) Nem (Ibfein)
Thermal Resistance
Parameter Typ. Max. Units
Roac Junction-to-Case — 0.75 °C/W
Roasc Junction-to-Case, Fullpak — 3.14
Raocs Case-to-Sink, Flat, Greased Surface ® 0.50 —_—
Rosa Junction-to-Ambient, TO-220 ® — 62
Roaa Junction-to-Ambient, D?Pak @ — 40
Rosa Junction-to-Ambient, Fullpak — 65
Notes @ through @ are on page 12
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IRFB/IRFIB/IRFS/IRFSL41N15DPbF International

IGR Rectifier
Static @ T, = 25°C (unless otherwise specified)
Parameter Min. | Typ. | Max.|Units| Conditions
V(@Rr)Dss Drain-to-Source Breakdown Voltage | 150 | — | — V  [Ves =0V, Ip = 250pA
AV gr)pss/AT;  |Breakdown Voltage Temp. Coefficientf — | 0.17 [ — | Vv/°C |Reference to 25°C, Ip = 1mA
Rps(on) Static Drain-to-Source On-Resistance] — | — [ 0.045] Q |Ves=10V, Ip=25A ®
Ves(ih) Gate Threshold Voltage 30| — | 55 VvV |Vbs = Vs, Ip = 250pA
Ipss Drain-to-Source Leakage Current — | — | 25 PA [Vbs =150V, Vgs = OV
— | — | 250 Vps = 120V, Vs = 0V, T; = 150°C
less Gate-to-Source Forward Leakage — | — | 100 | nA |Ves =30V
Gate-to-Source Reverse Leakage — | — | -100 Ves =-30V
Dynamic @ T; = 25°C (unless otherwise specified)
Parameter Min. | Typ. | Max.|Units| Conditions
gfs Forward Transconductance 18 | — | — | S [Vos=50V,Ip=25A
Qq Total Gate Charge — | 72 | 110 Ip = 25A
Qgs Gate-to-Source Charge —_ 21 31 nC |Vps =120V
Qg Gate-to-Drain ("Miller”) Charge — | 35 | 52 Vs =10V ®
ta(on) Turn-On Delay Time — 16 | — Vpp = 75V
t, Rise Time — | 63 | — Ip = 25A
tacorn Turn-Off Delay Time — ] 25 | — | ns [Rc=2.5Q
t Fall Time — | 14 | — Vgs =10V @
Ciss Input Capacitance — | 2520 | — Vgs =0V
Coss Output Capacitance — | 510 | — Vps = 25V
Ciss Reverse Transfer Capacitance — 110 | — pF |f =1.0MHz
Coss Output Capacitance — | 3090 — Vgs = 0V, Vps=1.0V, f=1.0MHz
Coss Output Capacitance — 230 | — Vgs = 0V, Vpg =120V, f =1.0MHz
Coss eff. Effective Output Capacitance — ] 250 | — Vgs =0V, Vps = 0V to 120V ®
Avalanche Characteristics
Parameter Typ. Max. Units
Eas Single Pulse Avalanche Energy®@ — 470 mJ
IaR Avalanche Current @ — 25 A
Ear Repetitive Avalanche Energy @ — 20 mJ
Diode Characteristics
Parameter Min. | Typ. | Max.|Units| Conditions
Is Continuous Source Current _ — 41 MOSFET symbol D
(Body Diode) A __|showing the
Ism Pulsed Source Current — | — | 164 integral reverse <
(Body Diode) © p-n junction diode. °
Vsp Diode Forward Voltage — ] — | 13 V |T;=25°C, Ig=25A,Vgs =0V ®
tr Reverse Recovery Time — | 170 260 ns |T3=25°C, I =25A
Qrr Reverse Recovery Charge — 13 1.9 uC |di/dt = 100A/us ®
ton Forward Turn-On Time Intrinsic turn-on time is negligible (turn-on is dominated by LS+LD)
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International IRFB/IRFIB/IRFS/IRFSL41N15DPbF

IGR Rectifier
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Fig 1. Typical Output Characteristics Fig 2. Typical Output Characteristics
1000 o 3O[oTiA
(8]
z 8
< © 25 7
= o /
o — o L/
5 — c /
O 100 = S .20 ve
) —T;=175°C 0D /
o > o N 7
5 7 5 = /
o] P o 815 7
P vV 9 £ v
-9 / — ° o % /
= /| n=2c T2 P
§ 10 £ § 1.0 /
a 7 a — A
- 7 .
= / S ==
4 N
VDs= 25V @
20us PULSE WIDTH X 40 Ves= 10V
Lo - 8 o 10 1 60 -40 20 O 20 40 60 80 100 120 140 160 180
Vs, Gate-to-Source Voltage (V) T, Junction Temperature ( C)
Fig 3. Typical Transfer Characteristics Fig 4. Normalized On-Resistance

vs. Temperature
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IGR Rectifier
100000 20
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FOR TEST CIRCUIT
SEE FIGURE 13
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Fig 5. Typical Capacitance Vs. Fig 6. Typical Gate Charge Vs.
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Fig 7. Typical Source-Drain Diode Fig 8. Maximum Safe Operating Area
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IGR Rectifier
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Fig 10b. Switching Time Waveforms
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Fig 11. Maximum Effective Transient Thermal Impedance, Junction-to-Case
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Fig 12a. Unclamped Inductive Test Circuit

V(BR)DSS

}‘7tp4
/

S|

/ \

las

Fig 12b. Unclamped Inductive Waveforms
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Fig 13a. Basic Gate Charge Waveform
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Fig 13b. Gate Charge Test Circuit
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IGR Rectifier

Peak Diode Recovery dv/dt Test Circuit

+ Circuit Layout Considerations
D.U.T
1 e Low Stray Inductance
7 ¥ o e Ground Plane
e Low Leakage Inductance
Current Transformer
<
+
° t§
®
| L1
(1N AN
o 1
A
Rg e dv/dt controlled by Rg |+
e Driver same type as D.U.T. T_ Vob
e Igp controlled by Duty Factor "D"
e D.U.T. - Device Under Test

O] Driver Gate Drive

) __PW.
P.W: period D= period
t
Vgs=10V *
(C v
)
@lpour Isp Waveform ((
D)
Reverse
Recovery Body Diode Forward
Current  |™ Current /’
di/dt

@ D.U.T. Vpg Waveform

Diode Recovery —
dvidt t
YDD
Re-Applied I [

(C
Voltage Body Diode ) Forward Drop

@ Inductor Curent
e

Ripple < 5% Isp
)

* Vgg = 5V for Logic Level Devices

Fig 14. For N-Channel HEXFET® Power MOSFETs
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IRFB/IRFIB/IRFS/IRFSL41N15DPbF

TO-220AB Package Outline

Dimensions are shown in millimeters (inches)

International
IGR Rectifier

__, losa(a1s) 378 (.149) -B-
2.87(.113) 10.29 (:405) 7 354 (.139) 4.69 (.185)
2.62(.103) —l 4.20(.165)
[-A-] | 132(052)
¢ 1 122 (048)
) 6.47 (.255) 1
] s 6.10 (.240) ]
15.24 (.600) ¢
14.84 (584) .
‘ 1.15 (.045) LEAD ENTS
T ‘ MIN HEXFET IGBTS, CoPACK
12| 1- GATE 1- GATE
2- DRAIN 2- COLLECTOR
3 SOURCE 3 EMTTER
4-DRAIN 4- COLLECTOR
14.09 (.555) |
13.47 (530) ‘ 4.06 (.160)
3.55 (.140)
XL 0.93 (037) 055(022)
140 (055) - 0.69 (027) At (018)
ax 099 il |
1.15(.045) (4] 036 (014) (M [B]A M| 2020119
T 264(104)
[2sum |-~
2X
NOTES:

1 DIMENSIONING & TOLERANCING PER ANSI Y14.5M, 1982.
2 CONTROLLING DIMENSION : INCH

TO-220AB Part Marking Information

EXAMPLE: THIS IS ANIRF1010
LOT CODE 1789

ASSEMBLED ONWW 19, 1997 INTERNATIONAL

O

3 OUTLINE CONFORMS TO JEDEC OUTLINE TO-220AB.
4 HEATSINK & LEAD MEASUREMENTS DO NOT INCLUDE BURRS.

PART NUMBER

RECTIFIER

LOGO \

IN THE ASSEMBLY LINE "C'
Note: "P"inassembly line

-

"~ DATE CODE

IRF1010
N TEAR 719C A

position indicates "Lead-Free"
ASSEMBLY /

LOT CODE

17 89

YEAR 7 = 1997
WEEK 19
LINEC

www.irf.com
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IGR Rectifier

TO-220 Full-Pak Package Outline

Dimensions are shown in millimeters (inches)

[ —

A

4.0 DIMENSION D & E DO NOT INCLUDE MOLD FLASH. MOLD FLASH SHALL NOT EXCEED

Al f—
” A NOTES:
— 1.0 DIMENSIONING AND TOLERANCING PER ASME Y14.5 M- 1994,
2,0 DIMENSIONS ARE SHOWN IN MILLIMETERS [INGHES],
30 LEAD DIMENSION AND FINISH UNCONTROLLED IN L1
0.005" (0.127) PER SIDE. THESE DIMENSIDNS ARE MEASURED AT THE OUTERMOST

EXTREMES OF THE PLASTIC BODY.
DIMENSION b1 APPLY TO BASE METAL ONLY.
B0 STEP OPTIONAL ON PLASTIC BODY DEFINED BY DIMENSIONS u & v.
7.0 CONTROLLING DIMENSION : INCHES.

AN

DIMENSIONS
SYMBOL MILLIMETERS INCHES
MIN, MAX, MIN MAX, NOTES LEAD IGNMENTS
A 457 483 0.180 0.190
A1 257 283 0,101 0114 HEXFET
A2 251 2.85 0.099 0.112
b 0.622 0.89 0.024 0.035 1.- GATE
bt 0.622 0.838 0.024 0.033 5 2.- DRAN
b2 1.229 1.400 0.048 0,055 3.— SOURCE
< ‘jj‘ b3 1.229 1.400 0.048 0,055
< 0.440 0.629 0.017 0.025
A2 ot | o440 | asee 0017 | 0023 IGBTs. CaPACK
Hoo o | w0 | e | 0w | oms | -
NOT CONCAVE @2 | 1397 1422 0,550 0.560 3.- EMITTER
d3 12.30 12.92 0.484 0.509
d4 8.64 9.91 0.340 0.390
E 10.36 10.63 0,408 0.419 4
f— () —f o e, e 2.54 BSC 0,100 BSC
L 1220 1373 0.520 0.541
RN - AN A
U T P 3.05 345 0,120 0,136
Tl 5&\:5 ! ﬂ 533 5;3 E:g;’;‘ 31523 :
A'IIIlllllll/i o1 450 450
SECTION B-B
VIEW A-A
TO-220 Full-Pak Part Marking Information
EXAMPLE: THIS IS AN IRFI840G
WITH ASSEMBLY O PART NUMBER
LOT CODE 3432 INTERNATIONAL L
ASSEMBLED ON WW 24 1999 RECTIFIER — IRFI340G “
IN THE ASSEMBLY LINE "K" LOGO IHR 924K \
[ . r 34 22 DATE CODE
Note: "P"in assembly line /
position indicates "Lead-Free" ASSEMBLY YEAR 9 = 1999
LOT CODE WEEK 24
LINE K

www.irf.com 9



IRFB/IRFIB/IRFS/IRFSL41N15DPbF

D2Pak Package Outline
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NOTES:

International
IGR Rectifier

S
M DIMENSIONS N
M o}
B MILLIMETERS INCHES T
E MIN, MAX, MIN, MAX, g
A | 4.06 4.83 160 180
Al 0.127 .005
b 0.51 0.99 .020 .039
b 0.51 0.89 .020 035 4
b2 | 1.14 1.40 045 055
c 0.43 0.63 .017 .025
el | 0.38 0.74 .015 .029 4
cz 1.14 1.40 .045 .055
D 8.51 9.65 335 380 3
Dl | 5.33 210
E 9.65 | 10.67 .380 1420 3
E1 6.22 .245
e 2.54 BSC .100 BSC
L 14.61 | 15.88 575 625
L1 1.78 2.79 .070 110
L2 1.65 065
L3 | 1.27 1.78 .050 .070
L4 0,25 BSC .010 BSC
m | 17.78 700
m1| 889 350
no| 11,43 .450
o 2.08 .082
p 3.81 150
5} 90° 93 90° 93
LEAD ASSIGNMENTS
HEXFET IGBTs, CoPACK DIODES
1.— GATE 1.— GATE 1.— ANODE *
2.— DRAIN 2.— COLLECTOR 2,— CATHODE
3.— SOURCE 3.— EMITTER 3.— ANODE

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

3. DIMENSION D & E DO NOT INCLUDE MOLD

* PART DEPENDENT.

FLASH. MOLD FLASH SHALL NOT EXCEED 0.127 [.D05"]

PER SIDE. THESE DIMENSIONS ARE MEASURED AT THE OUTMOST EXTREMES OF THE PLASTIC BODY.
AD\MENS\ON bl AND ci APPLY TO BASE METAL ONLY.

5. CONTROLLING DIMENSION

INCH.

D2Pak Part Marking Information (Lead-Free)

EXAMPLE:

10

THIS IS AN IRF5308 WITH

LOT CODE 8024

ASSEMBLED ON WW 02, 2000
IN THE ASSEMBLY LINE "L"

Note

"P"in assembly line

position indicates "Lead-Free"

OR

INTERNATIONAL

RECTIFIER
LOGO

ASSEMBLY
LOT CODE

N

PART NUMBER
‘/

F5308

80 24

g

v

INTERNATIONAL

RECTIFIER
LOGO

N

/ PART NUMBER
=

F5308

TIOR 002l [~

ASSEMBLY A
LOT CODE

TORPO02A
[~ DATE coODE

P = DESIGNATES LEAD-FREE
PRODUCT (OPTIONAL)

YEAR 0 = 2000
WEEK 02

A = ASSEMBLY SITE CODE

DATE CODE
YEAR O = 2000
WEEK 02

LINE L

www.irf.com
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IGR Rectifier

TO-262 Package Outline

Dimensions are shown in millimeters (inches)

TS F— S
M DIMENSIONS N
M o
| B | MILLIMETERS INCHES T
g a4 0 £
/a l L MIN. MAX. MIN. MAX. 5
A | 406 | 483 160 | 190
Al | 203 | 292 080 | .115
b | 051 | 0.99 020 | .039
b | 051 | 089 020 | .035 4
b2 | 114 | 1.40 045 | .055
c | 038 | 063 015 | .025 4
ot | 114 | 1.40 045 | .055
A c2 | 043 | 063 017 | .029
;/”,,,,,,%? DD1 s; 9.65 ;3[5) .380 3
0 RYN : :
e2 I
,\>\”,>\””f E | 965 | 1067 380 | 420 3
Lfb——\ E1 6.22 245
ctow oo e 254 BSC 100 BSC
A SCALE: NONE e L [13.46 | 12.09 530 | 556
e - 1| 356 | 371 140 | 148
e
o — L2 1,65 065
,Q LEAD ASSIGNMENTS
T
a el HEXFET IGBT
i !
Il 1.— GATE 1 - GATE
} } 2.— DRAIN 2 - COLLECTOR
3.— SOURCE
Al e2 PRI [H B 2 DRAIN 3 - EMITTER
e Al —
ELnERTE NOTES:
2x

1. DIMENSIONING AND TOLERANCING PER ASME Y14.5M—1994
2. DIMENSIONS ARE SHOWN IN MILLIMETERS [INCHES].
3. DIMENSION 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.
/A\D\MENS\ON bl AND c1 APPLY TO BASE METAL ONLY.

5. CONTROLLING DIMENSION: INCH

TO-262 Part Marking Information

EXAMPLE: THIS IS AN IRL3103L

LOT CODE 1789 PART NUMBER
ASSEMBLED ON WW 19, 1997 INTERNATIONAL

RECTIFIER RL3103L 7T
IN THE ASSEMBLY LINE "C" LOGO \IﬂR o

€2 t—-—
Note: "P" in assembly line /17 89 DATE CODE
position indicates "Lead-Free" ASSEMBLY YEAR 7 = 1097
LOT CODE WEEK 19
LINE C

OR

PART NUMBER
INTERNATIONAL — _/
RECTIFIER “ RL3103L
LOGO
TSRP719A
s s | DATE CODE
P = DESIGNATES LEAD-FREE
ASSEMBLY PRODUCT (OPTIONAL)
LOT CODE YEAR 7 = 1097
WEEK 19

A = ASSEMBLY SITE CODE

www.irf.com 11
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IGR Rectifier
D2Pak Tape & Reel Information

TRR
[XNelN e

1.60 (.063) __
1.50 (.059)
1.60 (.063)
g-ég gig;; g 1.50 (.059) 0.368 (.0145)
L 20 T T . 0342 (0135)

i oo o olde E
FEED DIRECTION 185 (.073) | 11.60(457) [
- 1.65 (.065) 11.40 (.449) 24.30 (.957)
| 15.42 (.609)
D 15.22 (601) 23.90 (.941)
TRL |
vcooo @175 (.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) _ __
#1280 (.504) 23.90 (.941)
(a]
i
@ 330. R
(14. EE 2 eo.ohlﬂjlﬁ.sez)
MAX.
1
|| | 30.40 (1.197)
NOTES : MAX.
1. COMFORMS TO EIA-418. 26.40 (1.039)_| @
2. CONTROLLING DIMENSION: MILLIMETER. 2440 (961) —
@ DIMENSION MEASURED @ HUB. =Y
[@. INCLUDES FLANGE DISTORTION @ OUTER EDGE. =
Notes:
@ Repetitive rating; pulse width limited by ® Coss eff. is a fixed capacitance that gives the same charging time
max.'Junctlon temperature. as Coss While Vpsiis rising from 0 to 80% Vpss
@ IStar_tlr;%;'J =25°C, L =1.5mH, Rg = 25Q, ® This is only applied to TO-220AB package.
o1 AS<_25A .d'/dt < 340ALS. Ve <\ @ This is applied to D2Pak, when mounted on 1" square PCB
SD<— N rat = HS, Voo = V(BR)DSS:! ( FR-4 or G-10 Material ). For recommended footprint and
Ty=175°C. soldering techniques refer to application note #AN-994.

@ Pulse width < 300ys; duty cycle < 2%.

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

Data and specifications subject to change without notice.
This product has been designed and qualified for the Industrial market.
Quialification Standards can be found on IR’s Web site.

International
TR Rectifier

IR WORLD HEADQUARTERS: 233 Kansas St., El Segundo, California 90245, USA Tel: (310) 252-7105
TAC Fax: (310) 252-7903
Visit us at www.irf.com for sales contact information. 08/2006
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Note: For the most current drawings please refer to the IR website at:
http://www.irf.com/package/




