IRFS11N50A, SiIHFS11N50A
Vishay Siliconix

Power MOSFET
FEATURES
I ¢ Halogen-free According to IEC 61249-2-21 @
Vps (V) 500 Definition *
Rosion) () Ves =10V 0.52 e Low Gate Charge Qq results in Simple Drive gﬁ,mNST
Qg (Max.) (nC) 52 Requirement HALOGEN
Qgs (nC) 13 ¢ Improved Gate, Avalanche and Dynamic dV/dt F/\gﬁf
Qgq (NC) 18 Ruggedness
Configuration Single e Fully Characterized Capacitance and Avalanche Voltage
b and Current
D2PAK (T0-263) e Effective C,ss Specified
e Compliant to RoHS Directive 2002/95/EC
o—l APPLICATIONS
G ¢ Switch Mode Power Supply (SMPS)
e Uninterruptible Power Supply
e High Speed Power Switching
° TYPICAL SMPS TOPOLOGIES
N-Channel MOSFET .
e Two Transistor Forward
¢ Half and Full Bridge
e Power Factor Correction Boost
ORDERING INFORMATION
Package D2PAK (TO-263) D2PAK (TO-263) D2PAK (TO-263)
Lead (Pb)-free and Halogen-free SiHFS11N50A-GE3 SiHFS11N50ATRR-GE32 SiIHFS11N50ATRL-GE32
IRFS11N50APbF IRFS11N50ATRRPbF2 IRFS11N50ATRLPbF2
Lead (Pb)-free - - -
SiHFS11N50A-E3 SiHFS11N50ATR-E32 SiHFS11N50ATL-E32
Note
a. See device orientation.
ABSOLUTE MAXIMUM RATINGS (T; = 25 °C, unless otherwise noted)
PARAMETER SYMBOL LIMIT UNIT
Drain-Source Voltage Vps 500 y
Gate-Source Voltage Vas +30
Continuous Drain Current Vgsat10V _:(':c:—12050 o% Ip ;10 A
Pulsed Drain Current? Iom 44
Linear Derating Factor 1.3 W/°C
Single Pulse Avalanche Energy? Eas 275 mJ
Repetitive Avalanche Current? IaR 1 A
Repetitive Avalanche Energy? Ear 17 mdJ
Maximum Power Dissipation | Tc=25°C Po 170 w
Peak Diode Recovery dV/dte dv/dt 6.9 V/ns
Operating Junction and Storage Temperature Range Ty, Tstg -551to +150 "
Soldering Recommendations (Peak Temperature) | for10s 3004
Notes
a. Repetitive rating; pulse width limited by maximum junction temperature (see fig. 11).
b. Starting Ty =25 °C, L = 4.5 mH, Ry = 25 Q, Iag = 11 A (see fig. 12).
c. lsp=11A, dl/dt <140 A/ps, Vpp =< Vps, Ty = 150 °C.
d. 1.6 mm from case.
* Pb containing terminations are not RoHS compliant, exemptions may apply
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THERMAL RESISTANCE RATINGS
PARAMETER SYMBOL TYP. MAX. UNIT
Maximum Junction-to-Case (Drain) Ringc - 0.75
Case-to-Sink, Flat, Greased Surface Rihcs 0.50 - °C/W
Maximum Junction-to-Ambient Rihga - 62
SPECIFICATIONS (T, = 25 °C, unless otherwise noted)
PARAMETER SYMBOL | TEST CONDITIONS | mMIN. | TYP. | MAX. | UNIT
Static
Drain-Source Breakdown Voltage Vbs Vgs =0, Ip =250 pA 500 - - \'
Vps Temperature Coefficient AVps/Ty Reference to 25 °C, Ip =1 mA - 0.060 - V/°C
Gate-Source Threshold Voltage Vasith) Vps = Vgs, Ip = 250 pA 2.0 - 4.0 \Y
Gate-Source Leakage lgss Vags=+x30V - - +100 nA
Vps=500V,Vgs=0V - - 25
Zero Gate Voltage Drain Current Ibss pA
Vps =400V, Vgs=0V, Ty=125°C - - 250
Drain-Source On-State Resistance Rbs(on) Vgs=10V Ip = 6.6 Ab - - 0.52 Q
Forward Transconductance Ois Vps=50V,Ip=6.6 A 6.1 - - S
Dynamic
Input Capacitance Ciss Vgs=0V, - 1423 -
Output Capacitance Coss Vps =25V, - 208 -
Reverse Transfer Capacitance Crss f=1.0 MHz, see fig. 5 - 8.1 - F
Vps=1.0V, f=1.0 MHz - 2000 - P
Output Capacitance Coss
Vgs=0V Vps =400V, f=1.0 MHz - 55 -
Effective Output Capacitance Coss eff. Vps = 0 V to 400 V° - 97 -
Total Gate Charge Qq - - 52
] _ lp=11A, Vpg =400V _ _
Gate-Source Charge Qgs Vgs=10V see fig. 6 and 13b 13 nC
Gate-Drain Charge Qqd - - 18
Turn-On Delay Time taon) - 14 -
Rise Time t, Vpp=250V,Ip=11A - 35 -
Rg=9.1Q,Rp=22Q, ns
Turn-Off Delay Time ta(ofn see fig. 100 - 32 -
Fall Time t - 28 -
Drain-Source Body Diode Characteristics
Continuous Source-Drain Diode Current Is MOS'.:ET symbol ° - - 11
showing the
integral reverse . A
Pulsed Diode Forward Current? Ism p - n junction diode g - - 44
Body Diode Voltage Vsp T;=25°C,Ig=11A,Vgg=0\VP - - 1.5 Vv
Body Diode Reverse Recovery Time iy - 510 770 ns
- Ty=25°C, I[g=11A, dI/dt = 100 A/psP
Body Diode Reverse Recovery Charge Qyr - 3.4 5.1 puC
Forward Turn-On Time ton Intrinsic turn-on time is negligible (turn-on is dominated by Lg and Lp)
Notes
a. Repetitive rating; pulse width limited by maximum junction temperature (see fig. 11).
b. Pulse width < 300 ps; duty cycle <2 %.
c. Cogs eff. is a fixed capacitance that gives the same charging time as C,ss While Vpg is rising fom 0 to 80 % Vps.
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TYPICAL CHARACTERISTICS (25 °C, unless otherwise noted)
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Fig. 2 - Typical Output Characteristics Fig. 4 - Normalized On-Resistance vs. Temperature
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Fig. 5 - Typical Capacitance vs. Drain-to-Source Voltage
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Fig. 6 - Typical Gate Charge vs. Gate-to-Source Voltage

Qg. Total Gate Charge (nC)

Isp ., Reverse Drain Current (A)

Vgp . Source-to-Drain Voltage (V)

100 T
D~
10 } ,‘4
- =
1 T,= 150" CZ=
F—T,= 25" C——
1
I Vgg =0V
0.1 CL
0.0 04 08 1.2 16

Fig. 7 - Typical Source-Drain Diode Forward Voltage
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Fig. 11 - Maximum Effective Transient Thermal Impedance, Junction-to-Case
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Fig. 12b - Unclamped Inductive Waveforms

Fig. 12a - Unclamped Inductive Test Circuit
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Peak Diode Recovery dV/dt Test Circuit

—<+ Circuit layout considerations
D.U.T. .
I—- - Low stray inductance

A - Ground plane
- Low leakage inductance
current transformer
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- dV/dt controlled by Ry +
« Driver same type as D.U.T. T Voo
« Igp controlled by duty factor “D” )
+ D.U.T. - device under test

@ Driver gate drive

DT D= pF;'rYga
t
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CC '

@ |p.uT. Isp waveform ((
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Reverse

recovery Body diode forward
current current dl/dt
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Diode recovery —
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e

Ripple <5 % Isp

@ Inductor current

Note
a. Vgg =5V for logic level devices

Fig. 14 - For N-Channel
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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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