HI-SEMICON SFX4NGOE

4A, 600V N-CHANNEL MOSFET

GENERAL DESCRIPTION 5 '

These N-Channel enhancement mode power field effect
transistors are produced using Hi-semicon’s proprietary, TO-251-3L
planar stripe, DMOS technology.

1

This advanced technology has been especially tailored to ’
minimize on-state resistance, provide superior switching 3
performance, and withstand high energy pulse in the TO-251D-3L

. . 1.Gate 2.Drain 3.Source
avalanche and commutation mode. These devices are well

suited for high efficiency switched mode power supplies, ’ ’

active power factor correction, electronic lamp ballasts based

on half bridge topology T0.252.91 T0.262.3L

FEATURES !..' !! E

@ 4A, 600V, Rpsion)iyp=2.02@Vss=10V
€ Low gate charge

€ Low Crss

€ Fast switching

€ Improved dv/dt capability

TO-220-3L TO-220F-3L

NOMENCLATURE

S F X X N

X l X I
Product Option Norminal Current
Mosfet:F Using 1 or 2 digits |
Series Name lChamel |
Enhanced
Model
Package Option:

F:T0-220F-3L P:T0-220-3L WTO0-251J-3L l:TO-ZSZ-ZI.} Voltage(X10)

ATO-263-3L B:T0-263-2L 1T0-126-3L N:T0-92-3L Remarks

2T0-262-3L W:TO-3P-3L  M:TO-251D-3L Reel:TR
ORDERING INFORMATION

Part No. Package Marking Material Packing
SFFANGOE TO-220F-3L SFF4NG0E Pb free Tube
SFZ4NGOE TO-262-3L SFZ4NGOE Pb free Tube
SFD4ANG6OE TO-252-2L SFD4ANG60OE Pb free Tape & Reel
SFU4NGOE TO-251J-3L SFU4NGOE Pb free Tube
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HI-SEMICON SFX4NGOE

ABSOLUTE MAXIMUM RATINGS (Tc=25°C unless otherwise noted; reference only)

Ratings
Characteristics Symbol Unit
SFFANG60OE SFZ4AN60E SFDANG60E SFU4ANG60E
Drain-Source Voltage Vps 600 V
Gate-Source Voltage Vs +30 V
) Tc=25°C 4.0
Drain Current Ip A
Tc=100°C 2.5
Drain Current Pulsed Iom 16 A
Power Dissipation(Tc=25°C) 33 92 77 86 W
-Derate above 25°C Po w/°
0.26 0.74 0.62 0.69
C
Single Pulsed Avalanche Energy(Note 1) Eas 217 mJ
Operation Junction Temperature Range Ty -55~+150 °C
Storage Temperature Range Tstg -55~+150 °C
THERMAL CHARACTERISTICS
Ratings
Characteristics Symbol Unit
SFFANG6OE SFZ4AN60E SFD4AN60E SFU4N60E
Thermal Resistance, Junction-to-Case Resc 3.85 1.36 1.61 1.45 °C/W
ThermalResistance,Junction-to-
. Resa 120 62.5 110 110 °C/W
Ambient
ELECTRICAL CHARACTERISTICS (Tc=25°C unless otherwise noted, reference only)
Characteristics Symbol Test conditions Min. Typ. Max. Unit
Drain -Source Breakdown Voltage Bvpss Ves=0V, Ip=250pA 600 -- - V
Drain-Source Leakage Current Ipss Vps=600V, Vgs=0V -- -- 1.0 A
Gate-Source Leakage Current lgss Vgs=x30V, Vps=0V -- -- +100 nA
Gate Threshold Voltage Vasi(th) Vss= Vbs, Ip=250uA 20 - 4.0 Vv
Static Drain- Source On State
. Rosen) | Ves=10V, Ip=2A -- 2.0 2.4 Q
Resistance
Input Capacitance Ciss 312 405 527
) VD5=25V,VGSZOV,
Output Capacitance Coss -- 55 -- pF
f=1.0MHZ
Reverse Transfer Capacitance Crss -- 5.6 --
Turn-on Delay Time td(on) Vpp=300V,Ip=4A, -- 11.9 --
Turn-on Rise Time tr Rs=25Q -- 21.6 --
ns
Turn-off Delay Time td(off) -- 39.7 -
Turn-off Fall Time ty (Note2,3) - 23.8 --
Total Gate Charge Qq Vps=480V,Ip=4A, -- 12.7 -
Gate-Source Charge Qgs Ves=10V -- 2.68 - nC
Gate-Drain Charge Qqu (Note 2,3) -- 6.63 --

Http://www.hi-semicon.com Page 2 of 10




HI-SEMICON SFX4NGOE

SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS

Characteristics Symbol Test conditions Min. Typ. Max. Unit

Continuous Source Current Is Integral Reverse P-N -- -- 4.0

Junction Diode in the A
Pulsed Source Current Ism - - 16

MOSFET
Diode Forward Voltage Vsp 1s=4.0A Ves=0V -- -- 1.4 \%
Reverse Recovery Time Tie 1s=4.0A,Vss=0V, -- 420 -- ns
Reverse Recovery Charge Qn dle/dt=100A/us (Note 2) -- 1.75 -- pc

Notes:
1. L=30mH, Ixs=3.75A, Vpp=100V, Rc=25Q, starting T,=25°C;
2. Pulse Test: Pulse width <300us,Duty cycles2%;

3. Essentially independent of operating temperature.

TYPICAL CHARACTERISTICS

Figure 1. On-Region Characteristics Figure 2. Transfer Characteristics
100 Notes: 100
Y Vos=15V Notes:
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Figure 3. On-Resitance Variation vs. Figure 4. Body Diode Forward Voltage
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HI-SEMILON

SFX4N6OE

TYPICAL CHARACTERISTICS(continued)

Capacitance (pF)

Drain-Source Breakdown
Voltage(Normalized) - Bypss

Drain Current - Ip(A)

Figure 5. Capacitance Characteristics
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Figure 7. Breakdown Voltage Variation
vs. Temperature
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Figure 6. Gate Charge Characteristics
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Figure 8. On-resistance Variation
vs. Temperature
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Figure 9-2. Max. Safe Operating
Area(SFZ4NG6OE)

Operation in This Area
is Limited by Rps(on)
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HI-SEMILON

TYPICAL CHARACTERISTICS(continued)

Drain Current - Ip(A)

Drain Current - Ip(A)

Figure 9-3. Max. Safe Operating
Area(SFD4NGOE)

Operation in This Area
is Limited by Rps(on)
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HI-SEMICON SFX4NGOE

TYPICAL TEST CIRCUIT

Gate Charge Test Circuit & Waveform
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HI-SEMICON SFX4NG60OE

PACKAGE OUTLINE
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HI-SEMICON SFX4NGOE

PACKAGE OUTLINE (continued)
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HI-SEMICON SFX4NGOE

PACKAGE OUTLINE (continued)

TO-251J-3L UNIT: mm
6.35~6.73 -
3 2.18~2.39
2 % 0.46~0.89
o -——————————————
8
©
!
L
o
wn
|
! [
|
|
|
|
|
| wn
| ©
| (2]
| l
| ()]
| 3
| o]
|
|
|
|
|
|
: L
i| 0.64~0.89 0.46~0.61
T
‘ 0.89~1.14
TO-251D-3L UNIT: mm
6.60+0.10
“ > 2.30+0.10
510~546 . S
ﬂAﬁ;Q.Eﬁ»+_
M- T 7y _|
/ ) A
O 8 2
o
H g
R S
= i
1 ¥
[T
w
o
o
[Te)
o
[ ]
3.2860.10
0.76+0.10 | |

Http://www.hi-semicon.com Page 9 of 10



HI-SEMILCN

PACKAGE OUTLINE (continued)
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