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Base part number Package Type Form Quantity Orderable Part Number
AUIRFSL3004 TO-262 Tube 50 AUIRFSL3004
R Tube 50 AUIRFS3004
AUIRFS3004 D*-Pak Tape and Reel Left 800 AUIRFS3004TRL
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Symbol Parameter Max. Units
Ip @ Tc=25°C Continuous Drain Current, Ves @ 10V (Silicon Limited) 3400
Ip @ Tc=100°C Continuous Drain Current, Ves @ 10V (Silicon Limited) 2400
Ib @ Tc=25°C Continuous Drain Current, Ves @ 10V (Package Limited) 195 A
Iom Pulsed Drain Current @ 1310
Po @Tc=25°C Maximum Power Dissipation 380 W
Linear Derating Factor 2.5 W/°C
Ves Gate-to-Source Voltage +20 v
dv/dt Peak Diode Recovery @ 4.4 V/ns
Ens Single Pulse Avalanche Energy (Thermally Limited) ® 300 mJ
lar Avalanche Current @ . A
Ear Repetitive Avalanche Energy @ See Fig.14,15,22a, 22b mJ
T Operating Junction and
T Storage Temperature Range S5 to+ 175 o
STG g p g C
Soldering Temperature, for 10 seconds (1.6mm from case) 300
PR
Symbol Parameter Typ. Max. Units
Rosc Junction-to-Case @®© — 0.40 .
Roua Junction-to-Ambient (PCB Mount), D> Pak® -— 40 /W
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Parameter Min. | Typ. | Max. | Units Conditions
Vier)pss Drain-to-Source Breakdown Voltage 40 —_ | — V  [Ves=0V, Ip=250pA
AVrpss/AT;  |Breakdown Voltage Temp. Coefficient -— 10.037| —- | V/°C [Referenceto 25°C, I,=5mA @
Ros(on) Static Drain-to-Source On-Resistance -— 14 1.75 | mQ |Ves=10V, Ip,=195A ®
Vesith) Gate Threshold Voltage 20 | — | 40 V  |Vos=Ves, Ip = 250pA
gfs Forward Trans conductance 1170 | — | —- S |Vbs=10V, Ip=195A
S K c - - 20 VDSZ 40V, V(_‘,s: ov
Drain-to-Source Leakage Current
loss ! ! ge S 250 | M [Ves= 40vvesm 0vTom125°C
Igss Gate-to-Source Forward Leakage -— | — | 100 A Ves= 20V
Gate-to-Source Reverse Leakage - -— | -100 Vgs=-20V
Rs Internal Gate Resistance -— 2.2 -— Q
ASEBSRETE T,=25°CBHNE (FRIESEME)
Q; Total Gate Charge -— | 160 | 240 Ip=187A Vps
Qgs Gate-to-Source Charge -— | 40 | — =20V Ves=
Qgd Gate-to-Drain Charge — | e8 | — | nC 10V0
Qsync Total Gate Charge Sync. (Qg- Qg) — | 92 | —-
Ldion) Turn-On Delay Time -— 23 —— Vop=26V Ip
t Rise Time -— | 220 | —- =195A Rg=
ta(off Turn-Off Delay Time -— 9 [ — | M 270
t Fall Time —_— 130 -— Ves= 10V
Ciss Input Capacitance -— | 9200 | — Ves = OV Vps =
Coss Output Capacitance -— 2020 | —- 25V
Crss Reverse Transfer Capacitance — | 1340 | —- pF |f = 1OMHz, SeeFig. 5
Coss eff.(ER) Effective Output Capacitance (Energy Related) -— | 2440 | —- Ves= 0V, Vps=0V to 32V@
Coss eff.(TR) Effective Output Capacitance (Time Related) -— | 2690 | —— Ves= 0V, Vps= 0V to 32V®
“RERY
Parameter Min. | Typ. | Max. | Units Conditions
Continuous Source Current (Body MOSFET symbol
Is ) — | — | 3400 ,
Diode) showing the
A
| Pulsed Source Current L L 1310 |ntegra[ reverse
M (Body Diode) @ p-n junction diode.
Vsp Diode Forward Voltage -— | — ] 13 V  |T,=25°C,Is=195A,Ves= 0V ®
t Reverse Recovery Time — 2l — ns L=25°C Voo =34V
" y — [ 31 | — T,=125°C I = 195A,
— | 18 | —- T,=25°C  di/dt=100A/us ®
Qr Reverse Recovery Charge — a1 —| nC T,=125°C
IRRM Reverse Recovery Current -— 1.2 - A |T,=25°C
ton Forward Turn-On Time Intrinsic turn-on time is negligible (turn-on is dominated by Ls+Lo)
i+
O RIBERAAFERITEELSRR. BEZBERRHIA195A, BFE, B5IMER, KESIHREMBERS|RIERE.
Q@ EBEYEE; HREZREEREE,
® T TimafRE, ¥IAT,=25°C. L=0.016mH. Rc=25Q. las=195A Ves=10V, RENIEE T ILERIERISITER M
@  Isp< 195A, di/dt < 930A/us, Voo < Vigripss, Ts< 175°C.
@ BRORTEE< 400us; GEE< 2%,
@ ccss eff (TR) IEE_/PEE %g{a) % VDS }\A 0 J:;‘I':?: 80% VDSS E;_T) E?E EEHT_”EH—% Ccss *HIE.IO
@ Coss Eff (ER) IEE_/l\@EEErg{E) % VDS }‘}\ 0 J:ﬂ'f: 80% VDSS E;_T) EFZEE—% Coss *EEJE{J?‘.I&% o
TEME1RTHHPCB (FR4 G-10ME) EBY, BXREFMIEMEERA, 1ESFRAERE #AN-994
©® RoTE T, 4979 90°C BTG o
© Ry fEARE T EREAIIAETZI

2017-10-11




Infineon AUIRFS/SL3004

10000 10000 —
VGS
TOP 15V TOR lg:
lov — B.0v
< %g: < 7.0V
= 1 a B.OV
= 6.0V = 5 5y
2 1000 45‘23 %000 4.8V ——
o BOTTOM 4.5V = — a BOTTOM 4.5V a —
T = % il —
ﬁ [ L 7 5 [ -
"
8 L =]
Uﬂ} o ettt g "r"._....-ﬂ..E\;
-é =il |ttt = 5-"’
< 100 AV < 100
£ 8
G -
o -~ o P
<60ps PULSE WIDTH *?5:39!15_{;%@'5 WIDTH
n=2s¢ | ||]]] 0 navse [
10 L1 1
0.1 1 10 100 0.1 1 10 100
Vg Drain-to-Source Voltage (V) Vps. Drain-to-Source Voltage (V)
Fig. 1 Typical Output Characteristics Fig. 2 Typical Output Characteristics
1000 2.0
8 ID = 195A
_ - é Vgg = 10V
& 4 o=t
~ 100 Wi / 2 /
] 7 c /|
5 1= 175°C——f c 15
S 83 /
E 10 |= -’ T,=25°C 38 /|
5] ¥ 6 E
2 i :s ]
£ H T =10 ¥
g /1] a //'
é =E| 3 =
l,l 'l \l’DS = 25V o -
T <60ps PULSE WIDTH | e
0.1 1 1 05
t 2 3 4 5 6 7 8 60-40-20 O 20 40 60 80 100120140160 180
Vs, Gate-to-Source Voltage (V) T, Junction Temperature (°C)
Fig. 3 Typical Transfer Characteristics Fig. 4 Normalized On-Resistance vs. Temperature
100000 P=—=ryP—— o Tz 14.0
Cigs =Cgs #Cyg Cgs SHORTED Ip= 187A
Crss =Cyg < 120
Coss =Cas * Cgd z Vpg=32_ | \//
& 10000 = IU!EI g 100 Vpg= 20V= >
= Ciss £ p, /
g — 1 =
& oss(d g 8.0 Pl
2 N 3 //
g "““Clrsls_ TS (§ 6.0
9 1000 — ® /
o =}
@ 40
o
> 20
100 00
! 10 100 0 50 100 150 200
Vpg. Drain-to-Source Voltage (V) Qg, Total Gate Charge (nC)
Fig 5. Typical Capacitance vs. Drain-to-Source Voltage Fig 6. Typical Gate Charge vs. Gate-to-Source Voltage




Infineon AUIRFS/SL3004

1000 ¥ 10000 P 7
Jf‘é OPERATION IN THIS AREA 1
1 : 1
_ > N iII'v'IITED BY Rpg&fon)
< T,=175°C <
b 100 J 5 /7 = 1000 === =
g 77 : s H=100psec
3 F i ¥ i = N bl IF- -
g — R e e SIS
= & ..
g 10 .J ! T|=2.EG 5 100 =?lh;|. _ "
3 = ? =
= 1 1 o 10msec L
2 ] < |
™ L .
D:E'_-. 1 ! I a 10 S NN\ S Y
17 ] ' N= Te=25°C SRR
T o] Tj = 175°C LAY n
{J " VGI?S =0V Single Pulse O ‘1
01 1 ) -y
0.0 0.5 1.0 1.5 2.0 1 10 100
Vgp. Source-to-Drain Voltage (V) Vpg. Drain-to-Source Voltage (V)
Fig. 7 Typical Source-to-Drain Diode Fig 8. Maximum Safe Operating Area
350 S s
ACN ) Id = 5mA //
300 S Limited By Package™— ] L,
el e ©
— LT N
g 0 / S 8 L/
] » g A6 /
7] hd o o
= 200 o /
3 g
c 3
@ 150 w 44
= ¢
5 100 5 /
[=]
42
50 2 /
s |/
v
0 s 0
=
25 50 7% 100 125 150 175 -60-40-20 0 20 40 B0 80 100120140160 180
Te . Case Temperature (°C) T+ Temperature ( °C )
Fig 9. Maximum Drain Current vs. Case Temperature Fig 10. Drain-to-Source Breakdown Voltage
20 1400
1.8 g D
' 3 1200 TOP 30A
1.6 5 54A
1.4 5 1000 BOTTOM 195A
2
3 12 E 800
= ©
g 10 £ N\
S os 2 600 N
a N
0.6 2 400 u\ \
=
0.4 @ s \"\:
0.2 g 20 T
0.0 - 0 ‘-‘k

-5 0 5 10 15 20 25 30 35 40 45 25 50 75 100 125 150 175

Vpg, Drain-te-Source Voltage (V) Starting T j , Junction Temperature (°C)

Fig 11. Typical Coss Stored Energy Fig 12. Maximum Avalanche Energy vs. Drain Current

2017-10-11



Infineon AUIRFS/SL3004

"F i
Innn|
z L amet—
o L_D-05 L
. | et
9 o1 e
N = A RI(CW) | (sec)
~ A 4—/‘ ,+w
o _0‘,"‘ ) | hr l 0.00646 |  0.000005
c =TT .~ -~
§ n|m- LU /7/ I | % 2 I 2 0.10020 | 0.000124
g 0.01 |02 Ll i > 0.18747 | 0.001374
T F——o.01= A
g 1 0.10667 | 0.008465
(S 7T [SINGLE PULSE Notess T
) 1. Duty Factor D= 12 | 11
L~ (tTrlEIHI?ML RIIESPIONIISI | 2. Peak Tj = P dm x Zthic + T
0.001 RN L1l
1E-006 1E-005 0.0001 0.001 0.01 0.1
tl, FEFCRKORREEERTIE (7))
13-%*%&&%1‘\ AN Bﬁ’ I:IIIJ
1000 T T T 11T T
HEEEH I
Duty Cycle = Single Pul
i Allowed avalanche Current vs avalanche []77]
= - (I)I ) N pulsewidth, tav, assuming ATj = 150°C and || [[]
< .01 T T~ | | Tstart =25°C (Single Pulse) L
z 100 -E!g\‘: = <r— b
3 F—0.05 "i\\ .
2 _'0.1I / T~ 5 T~
] /7 ~—TTTH e
£ 10 SN
E - v
i 'l
Allowed avalanche Current vs avalanche
pulsewidth, tav, assuming ATj = 25°C and
Tstart = 150°C.
1
1.0E-06 1.0E-05 1.0E-04 1.0E-03 1.0E-02 1.0E-01
tav (%))
(] 3 N e
B 14 AR EEE RS RE
XTESNFHMAENERE, B4, 15 (FEXESESR,
B2 Fwww.infineon.com _EAJ AN-1005)
320 1. BEARMRIL
N\ ToP Single Pulse AEMFRIM R AR RE EELLERITE TjmaxBER T XX EMHSHRBERE
280 ‘\ BOTTOM 1.0% Duty Cycle
5 N || = 1% BRI,
E 240 PN
5 N o 2. REFREBE Tjmax, MAMESRPRELIET.
o 200
c j— 5 ”
& ) 3. WIFARETFE 22, 22b FImHBBAHT.
< 160
S N
g N 4, (ave) = BB ERRK AR T IYTHERIER,
©
S 120 N - ._L,
< \\ \ 5. BV=BIELEFRE (13ERY, TERSAHAENBELM
T 80 M
Iy 6. lav=al RIFMEEEBTR.
40 N s S o T
\\ 7. AT=RIAUFMNLEELH, FEEE Tjimax (B 13. 14H{RI&H 25°C) »
O ——, .
_ i B 0 A e
25 50 75 100 125 150 175 tav=HEAHIFLIATIEL
Starting T j , Junction Temperature (°C) D=FEEHFTLL=tav f

ZthJC (D, tav) = BRASHAMETT, ME 13)
E 15. A S AR E S RENXRELL
PD(ave)= 1/2 ( 1.3'Bv'|av) = AT/ Zinsc lav =
2AT/ [1.3:BV+Zin]
EAS (AR) = PD (ave)-tav



http://www.infineon.com/

Infineon AUIRFS/SL3004

4.5 10

“'ﬁ._ =
R ~J I = 78A
S 40 9 VR =34V '
o .’

< T,=25°C — e
% 35 : - . ° TJ- 125°C <L
= o P, J 7 e e - '/
o ™~ o~ 7 >

— o
g o X < o
@ DN = 6 ” <
£ o5 L N IS % /
,g | ID = 25‘]}];\ \\\\ - 5 «
o] 50 Ip = 1.0mA NN y
g “ | ‘=104 \ \ 4 -
0 ¥
2 \ 7
= 15 \ a (
1.0 2
-75 -50 -25 0 25 50 75 100125150 175200 100 200 300 400 500
T, . Temperature ( °C ) dig /dt (A/ps)

Fig 16. Threshold Voltage vs. Temperature . . .
Fig. 17 - Typical Recovery Current vs. dif/dt

11 350
o | F=117A _4 I =78A "
o VR= 34V ‘d an0 VR= 34V ’f
Ty=25C — /'/ T,=25C — .’
’ ‘1 /
8 = Ll - > = Ll T
T)=125°C "/, o5g | Ty=125°C ", »

—_ 7 - —

5 ":// (E} "/

= 6 —> = 200 Ry

£ 5 '/ & /

7 ’
_}, 150 L
) P B4
3 oA
/ 100 -
2 o7
1 50
100 200 300 400 500 100 200 300 400 500
dig /dt (A/ps) dig /dt (A/ps)
Fig. 18 - Typical Recovery Current vs. dif/dt Fig. 19 - Typical Stored Charge vs. dif/dt
400
= 117A L
350 -
VR =34V P
= o +

s00 | Ty=25C — . A

td
T = 125°eeess ,'/
250 .

%) e
= 200 ! /
£ :;;/
S 50 —
*
. 3
100 5
/
50 p
0
100 200 300 400 500
dig /dt (A/ps)

Fig. 20 - Typical Stored Charge vs. dif/dt

2017-10-11



(infineon
D.U.T

l L
: !l » ® Circuit Layout Considerations

» Low Stray Inductance

* Ground Plane

< ¢ Low Leakage Inductance

K Current Transformer
o :§

' i1

0 A
0] —
Re Tk) « dvldt controlled by Rg Voo
o Driver same type as D.U.T. o g

 Igp controlled by Duty Factor "D" T-
e D.UT. - Device Under Test

R,

@ Driver Gate Drive Parod D=—PW. .
| W- er ~ Period
t

_(C L
)T

@|p.U.T. Igp Waveform

Diode Recovery
0% it N/ 7\/
DD
/ e
Re-Applied / C

Voltage

hecovery \/7 Body Diod':—Forw:\/—_—,—
= C t
Current urren dldt /

®|ouT Vpg Waveform

(
Body Diode ) ? Forward Drop

e ——

Ripple < 5% lsp
4

@ |inductor Curent

* \/gs = 5V for Logic Level Devices

21. N /338 HEXFET® ZhZ MOSFET iR EIEEME dv/dt Mk RS

15V
L DRIVER
sy & (BT
- =
|_19
R D.UT 1
’\-’E e | 1 —= Voo
AS
$oov _an.;_
tp ﬂ._g{n
Fig 22a. Unclamped Inductive Test Circuit
Rp
AN
DUT.
—" Vo
p e

Fig 23a. Switching Time Test Circuit

e SANTETTH ool .
Ir Same Type as DLUT I
| AT :
e | ( k|
: I sk | tL _.':
| I
I
|

r
2uF o

7T, buT, T-V08

Cusrent Sampling Resiators

Fig 24a. Gate Charge Test Circuit

4 \

V(BR)DSS

Y. \

Fig 22b. Unclamped Inductive Waveforms

o \/ \ [

10%

A I R Y

tajon) I ldioff)
Fig 23b. Switching Time Waveforms

Wds

Vgs

Wes(th)

Lot

CQgs1 Qgs2 Qgd CQgodr

[

Fig 24b. Gate Charge Waveform

2017-10-11



Infineon AUIRFS/SL3004

D 2 Pak (TO-263AB) #3&E4M2 (RTUZH () READ)

MOTES:
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D2Pak (T0-263AB) #. HER (RYMUZAK (E) HEAID)

TRR
o090
1.60 (.063)__,
1.50 (.059)
1.60 (.063)
" ‘;';3}'12;}-— ? 150 (059) 0.368 (.0145)
|ﬂ 'ﬂl T 0.342 (.0135)
RIS L F
FEED DIRECTION 485 (073) | 11.60 [ 457) i—
1.65 (.D6S) 11.40 (.448) 24 .30 (957)
15.42 (609)
@ 15.22 ( 601) 2380(9)
TRL L !
cooo 175 (069) -
10.90 (.429) 1.25 (.043)
Iq nlEll 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)
i
@ 330.00 .
{14.173) Y\ i # Eu'ﬁﬁf'ﬂﬁz)
MAX. 3 ’
| 30.40 (1.197)
NOTES : MAX.
1. COMFORMS TO ElA-418. 26.40 (1.039) @)
2. CONTROLLING DIMENSION: MILLIMETER. 2440 (961) — bl
(3)

@ DIMENSION MEASURED @ HUB.
B INCLUDES FLANGE DISTORTION @ OUTER EDGE.
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Qualification Information

Automotive
(per AEC-Q101)
Qualification Level Comments: This part number(s) passed Automotive qualification. Infineon’s
Industrial and Consumer qualification level is granted by extension of the higher
Automotive level.
. L D?-Pak
Moisture Sensitivity Level MSL1
TO-262
. Class M4 (+/- 800V)"
Machine Model
AEC-Q101-002
Class H3A (+/- 6000V)"
ESD Human Body Model
AEC-Q101-001
. Class C5 (+/- 2000V)"
Charged Device Model
AEC-Q101-005
RoHS Compliant Yes
T e iEd B,
BITiER
Date Comments
e  Updated datasheet with corporate template
10/20/2015 e  Corrected ordering table on page 1.
10/11/2017 e  Corrected typo error on part marking on page 8,9.

Published by
Infineon Technologies AG 81726
Miinchen, Germany

© Infineon Technologies AG 2015
All Rights Reserved.

IMPORTANT NOTICE

The information given in this document shall in no event be regarded as a guarantee of conditions or characteristics
(“Beschaffenheitsgarantie”). With respect to any examples, hints or any typical values stated herein and/or any information
regarding the application of the product, Infineon Technologies hereby disclaims any and all warranties and liabilities of any
kind, including without limitation warranties of non-infringement of intellectual property rights of any third party.

In addition, any information given in this document is subject to customer’s compliance with its obligations stated in this
document and any applicable legal requirements, norms and standards concerning customer’s products and any use of the
product of Infineon Technologies in customer’s applications.

The data contained in this document is exclusively intended for technically trained staff. It is the responsibility of customer’s
technical departments to evaluate the suitability of the product for the intended application and the completeness of the
product information given in this document with respect to such application.

For further information on the product, technology, delivery terms and conditions and prices please contact your nearest
Infineon Technologies office (www.infineon.com).

WARNINGS
Due to technical requirements products may contain dangerous substances. For information on the types in question please

contact your nearest Infineon Technologies office.

Except as otherwise explicitly approved by Infineon Technologies in a written document signed by authorized representatives of
Infineon Technologies, Infineon Technologies’ products may not be used in any applications where a failure of the product or
any consequences of the use thereof can reasonably be expected to result in personal injury.
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