International

ISR Rectifier

SMPS MOSFET

PD -94838

IRFIB6EN60OAPDbF

HEXFET® Power MOSFET
Applications
. Iogwitch Mode Power Supply ( SMPS ) Vbss | Rds(on) max )
e Uninterruptable Power Supply 600V 0.75Q 5.5A
e High speed power switching
e High Voltage Isolation = 2.5KVRMS®
e lLead-Free
Benefits
e Low Gate Charge Qg results in Simple
Drive Requirement
e Improved Gate, Avalanche and dynamic
dv/dt Ruggedness
. . DS
e Fully Characterized Capacitance and TO-220 FULLRAK
Avalanche Voltage and Current
Absolute Maximum Ratings
Parameter Max. Units
Ip @ Tc =25°C Continuous Drain Current, Vgs @ 10V 5.5
Ip @ Tc =100°C | Continuous Drain Current, Vgs @ 10V 3.5 A
Iom Pulsed Drain Current ® 37
Pp @T¢ =25°C Power Dissipation 60 w
Linear Derating Factor 0.48 W/°C
Vas Gate-to-Source Voltage +30 \
dv/dt Peak Diode Recovery dv/dt ® 5.0 V/ns
Ty Operating Junction and -55 to + 150
Tsta Storage Temperature Range °C
Soldering Temperature, for 10 seconds 300 (1.6mm from case )
Mounting torge, 6-32 or M3 screw 10 Ibfein (1.1Nem)
Typical SMPS Topologies:
e Single Transistor Forward
e Active Clamped Forward
Notes ® through ®are on page 8
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Static @ T; = 25°C (unless otherwise specified)
Parameter Min.| Typ. | Max. Units| Conditions
V(BR)DSS Drain-to-Source Breakdown Voltage 600 | — | — \' Vgs = 0V, Ip = 250pA
AVErpss/ATy | Breakdown Voltage Temp. Coefficient | — | 0.66 | — | V/°C| Reference to 25°C, Ip = TmA®
Rbs(on) Static Drain-to-Source On-Resistance | — | — | 0.75 Q | Vgs=10V,Ip=33A ®
Vasith) Gate Threshold Voltage 20 | — | 4.0 V | Vps=Vags, Ip = 250pA
Ibss Drain-to-Source Leakage Current : : 22550 pA xgz : iggx xgz i g\\; T, =125
| Gate-to-Source Forward Leakage — | — | 100 nA Vgs = 30V
GSS Gate-to-Source Reverse Leakage — | — | -100 Vgs = -30V
Dynamic @ T, = 25°C (unless otherwise specified)
Parameter Min. | Typ. | Max. | Units Conditions
Ofs Forward Transconductance 55 | — | — S Vps =25V, Ip =5.5A
Qq Total Gate Charge — | —| 49 Ip=9.2A
Qgs Gate-to-Source Charge — | — | 13 nC | Vps=400V
Qgd Gate-to-Drain ("Miller") Charge — | — 20 Vas = 10V, See Fig. 6 and 13 ®
td(on) Turn-On Delay Time — | 13 | — Vpp = 300V
1y Rise Time — | 25 | — ns Ip=9.2A
ta(off) Turn-Off Delay Time —_— 30 | — Rg =9.1Q
t Fall Time — | 22 | — Rp = 35.5Q,See Fig. 10 ®
Ciss Input Capacitance — [ 1400 — Vgs =0V
Coss Output Capacitance — | 180 | — Vps = 25V
Crss Reverse Transfer Capacitance — | 71 | — | pF | f =1.0MHz, See Fig. 5
Coss Output Capacitance — [1957| — Vgs =0V, Vps=1.0V, f=1.0MHz
Coss Output Capacitance — | 49 | — Vgs =0V, Vps =480V, f=1.0MHz
Coss eff. Effective Output Capacitance — | 96 | — Vas = 0V, Vps = 0V to 480V ©
Avalanche Characteristics
Parameter Typ. Max. Units
Eas Single Pulse Avalanche Energy® — 290 mJ
IaR Avalanche Current® — 9.2 A
Ear Repetitive Avalanche Energy® —_— 6.0 mJ
Thermal Resistance
Parameter Typ. Max. Units
Rosc Junction-to-Case _— 2.1
ReJa Junction-to-Ambient _— 65 °C/W
Diode Characteristics
Parameter Min. | Typ.| Max. | Units Conditions
Is Continuous Source Current _ || 55 MOSFET symbol °
(Body Diode) ' A showing the
Ism Pulsed Source Current ] a7 integral reverse @
(Body Diode) @ p-n junction diode. s
Vsp Diode Forward Voltage — | — 1.5 V | Ty=25°C,ls=9.2A,Vgs =0V ®
ter Reverse Recovery Time —— | 530| 800 ns | Ty=25°C, I[r=9.2A
Qi Reverse RecoveryCharge — | 3.0| 44 | pC | di/dt=100A/uys ®
ton Forward Turn-On Time Intrinsic turn-on time is negligible (turn-on is dominated by Ls+Lp)
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Fig 11. Maximum Effective Transient Thermal Impedance, Junction-to-Case
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Fig 12a. Unclamped Inductive Test Circuit
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Peak Diode Recovery dv/dt Test Circuit

Circuit Layout Considerations
e Low Stray Inductance
e Ground Plane
e Low Leakage Inductance
Current Transformer
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Logic Level Devices

Fig 14. For N-Channel HEXFETS
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TO-220 Full-Pak Package Outline

Dimensions are shown in millimeters (inches)

—r— Lo A~

e = AT
@ ® al NOTES:
L 10 DUENSONNG AND TOLERANGNG PER ASHE Y145 - 1994
” 20 DMENSONS AFE SHOWN N MLUMETER'S [INCHES]
30 LEAT DMENSION AND FINSH UNCONTRDLLED N L1
L0 DIWENSION D & E 0O NOT INCLUDE MOLD FLASH, MOLD FLASH SHALL NOT EXCEED

0005 (0.127) PER SDE. THESE DINENSIONS ARE NEASURED AT THE OUTERMOST
5 O THE PLASTC B0D

| EXTREMES OF HE PLASTIC BODY,
o ! A\ Sdon ot Leay T8 SAS W oy
! TG STEp GPTIDNAL O PLASTIC 50DY DEFNED. BY DIENSIONS & v
J 5 CONTROLUNG DIENBON - NGIEs
! v
P
‘ FIEES
S oo [ WIS e
T N e e
\ PR T e s asaculpus
A o23 | e || S | ona
w| 231 | s | oo | oia epiect
o | e | oss || ooz | coss 1o o
o | os22 | omw || ooz | oom | s 2~ moan
52 | a2 | a0 || ooes | ooss 37 Solwee
o~ i | 2z | vsoo || ooss | oose
- veas | oezs || oo | ooss
Az 2 | vaao | osse || oo | oees 0BT, CoPaK
I A - e
o | oo | ez || ovaz | oo 2~ CoLecior
NOT CONGAVE | @ | 1387 | 1422 || oss0 | oseo 37 B
o35 @o®]8] A @ | 230 | 232 || s | osoe
OIEEXCECI CIER) =R Rl R
| toss | 1oss || osoe | o .
357 g 010 B¢
e ]t | es | omr
0| sio | 350 || o2 | ot 3
| eos | s || o2 | cas
— R (R v
TR T | 240 | 250 || ocsa | ooss | 6
O\ R
D o o P

TO-220 Full-Pak Part Marking Information

EXAMPLE: THIS IS AN IRFI840G Q
sS
ng’TTHC%DEE 'i?;; INTERNATIONAL PART NUMBER
ASSEMBLED ON WW 24 1999 IRFI840G ~|
INTHE ASSEMBLY LINE "K" REL%T(;FCI)ER \IQ—’R 924K
Note: "P"in assembly line r s \ DATE CODE
positibn indicates "Lead-Free" ASSEMBLY / YEAR 9 = 1999
LOT CODE WEEK 24
LINE K
Notes:
® Repetitive rating; pulse width limited by @ Pulse width < 300us; duty cycle < 2%.
max. junction temperature. ( See fig. 11)
@ Starting Ty = 25°C, L = 6.8mH ® Coss eff. is a fixed capacitance that gives the same charging time
Rg =259, Ias = 9.2A. (See Figure 12) as Coss While Vpg is rising from 0 to 80% Vpss
. ® t=60s, f=60Hz
©)] ISD < 92A, di/dt < 50A/L|S, VDD < V(BR)DSS!
Ty<150°C

Data and specifications subject to change without notice.

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.11/03
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Note: For the most current drawings please refer to the IR website at:
http://www.irf.com/package/






