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OSP7N60S/ OSF7N60S
600V N-Channel MOSFET

Description

SJ-FET is new generation of high voltage MOSFET
family that is utilizing an advanced charge balance
mechanism for outstanding low on-resistance and lower
gate charge performance.

September, 2013
SJ-FET

Features

* 600V @TJ =150 C

* Typ. RDS(on) = 0.58Q

« Ultra Low Gate Charge (typ. Qg = 9nC)
» 100% avalanche tested

This advanced technology has been tailored to

minimize conduction loss, provide superior switching
performance, and withstand extreme dv/dt rate and
higher avalanche energy. SJ-FET is suitable for various
AC/DC power conversion inswitching mode operation
for higher efficiency.

* Rohs Compliant
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Absolute Maximum Ratings
Symbol Parameter OSP7N60S | OSF7N60S |  Unit
Vpss Drain-Source Voltage 600 \Y
| Drain Current -Continuous (TC = 25C) 7 7* A
o -Continuous (TC = 100°C) 5 5%
lom Drain Current - Pulsed (Note 1) 11 11* A
VGss Gate-Source voltage +30 \Y
Eas Single Pulsed Avalanche Energy (Note 2) 86 mJ
lar Avalanche Current (Note 1) 1.7 A
Ear Repetitive Avalanche Energy (Note 1) 43 mJ
dv/dt Peak Diode Recovery dv/dt (Note 3) 4.5 V/ns
= Power Dissipation (TC = 25C) 104 35 w
° -Derate above 25°C 0.8 0.3 W/°C
T,;, Tste  |Operating and Storage Temperature Range -55 to +150 C
T Maximum Lead Temperature for Soldering Purpose, 300 .
- 1/8” from Case for 5 Seconds
* Drain current limited by maximum junction temperature.
Thermal Characteristics
Symbol Parameter OSP7N60S OSF7N60S Unit
Roic Thermal Resistance, Junction-to-Case 15 3.6 CIW
Rics Thermal Resistance, Case-to-Sink Typ. - -- CIW
Rosa Thermal Resistance, Junction-to-Ambient 75 62 CTIW




OSP7N60S/ OSF7N60S

Electrical Characteristics TC = 25°C unless otherwise noted

- . Ma .
Symbol Parameter Conditions Min | Typ x Unit
Off Characteristics
BVDSS Drain-Source Breakdown Voltage .
VGS =0V, ID = 250uA, TJ=25C 600 -- -- Vv
VGS =0V, ID = 250pA, TJ = 150C - 650 - \Y
ABVDSS/ ATJ
Breakdpwn Voltage Temperature ID = 250pA, Referenced to 25°C -- 0.6 -- VI'C
Coefficient
IDSS Zero Gate Voltage Drain Current VDS =600V, VGS = 0V 1 PA
VDS =480V, TC =125C - - 10 HA
IGTSF Gate-Body Leakage Current, VGS = 30V, VDS = 0V ~ | ~ | 100 | nA
Forward
IGSSR Gate-Body Leakage Current, VGS = -30V, VDS = 0V ~ | ~ |-100]| nA
Reverse
On Characteristics
VGS(th) Gate Threshold Voltage VDS = VGS, ID = 250pA 2.5 3.5 4.5 V
RDS(on
on) Static Drain-Source On-Resistance VGS =10V, ID =3. 5A - 0.58 | 0.65 Q
gFS Forward Transconductance VDS =40V, ID =3. 5A (Note 4) - 16 -- S
Rg Gate Resistance F=1MHz, open drain - 4.5 -- Q
Dynamic Characteristics
. . VDS =25V, VGS =0V, f = 1.0MHz
Ciss Input Capacitance - 360 - pF
Coss Output Capacitance -- 25 -- pF
Crss Reverse Transfer Capacitance -- 1.2 - pF
Switching Characteristics
td(on) Turn-On Delay Time VDD =400V, ID =3.5ARG = - 25 -- ns
tr Turn-On Rise Time 20Q(Note 4, 5) - 55 - ns
td(off) Turn-Off Delay Time -- 70 -- ns
tf Turn-Off Fall Time - 40 -- ns
Qg Total Gate Charge VDS =480V, ID = 3.5A VGS = 10V . 8 . nc
(Note 4, 5)
Qgs Gate-Source Charge - 2.0 -- nC
Qgd Gate-Drain Charge - 2.7 -- nC
Drain-Source Diode Characteristics and Maximum Ratings
IS Maximum Continuous Drain-Source Diode Forward Current -- - 7 A
ISM Maximum Pulsed Drain-Source Diode Forward Current - - 18 A
VSD Drain-Source Diode Forward VGS =0V, IS = 7A _ B 15 v
Voltage
) VGS =0V, IS = 7A dIF/dt =100A/us
trr Reverse Recovery Time (Note 4) - 190 -- ns
Qrr Reverse Recovery Charge -- 2.3 -- uc
NOTES:

1. Repetitive Rating: Pulse width limited by maximum junction temperature

2. L=60mH, |,s=1.

7A, VDD=150V, Starting TJ=25 C

3. 15,<7A, dildt < 200A/us, Vpy < BV,ee, Starting TJ = 25 °C

4. Pulse Test: Pulse width < 300us, Duty Cycle < 2%

5. Essentially Independent of Operating Temperature Typical Characteristics




OSP7N60S/ OSF7NGOS

Typical Performance Characteristics
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OSP7N60S/ OSF7N6OS

Typical Performance Characteristics
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Figure 7: Body-Diode Characteristics
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OSP7N60S/ OSF7N60S

Typical Performance Characteristics

Figure 13: Avalanche energy
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Figure 14: Current De-rating




OSP7N60S/ OSE7N60S

Typical Performance Characteristics
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OSP7N60S/ OSF7N60S

Test circuits

Switching times test circuit and waveform for inductive load

Switching times test circuit for inductive load Switching time waveform
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Unclamped inductive load test circuit and waveform

Unclamped inductive load test circuit Unclamped inductive waveform
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Test circuit and waveform for diode characteristics

Test circuit for diode characteristics Diode recovery waveform
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OSP7N60S/ OSE7N6OS

PKG TO-220F

A
E e E— COMMON DIMENSIONS
o . 2z (UNITS OF MEASURE=MILLIMETER)
- / {_____ ____}_ ISYMBOL [MIN_ | NOM | MaAX
; | Lol — T A 450 | 470 | 4.90
of |45 rf]('@' L NS D [a 2.34 | 2.54 | 2.74
| ./ L ‘6} A2 0.70 REF
B T -0 [ A3 256 | 2.76 | 2.98
: ] TV | b | 0.70 0.90
q b1 118 | = 1,38
S¥ b2 |- |- 147
= ¢ 0.45 ] 0.50 | 0.60
3 a D [15.67 | 15.87 [ 16.07
i/ Y T o1 15.55 | 15.75 | 15.95
T L H "'La ' [ [Dz 960980 [10.0
r 8 |J ; 9.96 | 10.16 | 10.36
' - e 2,54BSC
_ H1 6.48 | 6.68 | 6.58
REfi i 0l L 12.68 | 12.98 |
o L - |- 3.50
9 L2 6.50REF
) lep [ 308318 |3.28
T | | i i Q 3.20 | - 3.40
[ RS 7
[N N - ¢ | Al




OSP7N60S/ OSE7N6GOS

PKG TO-220
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GOMMON DIMENDICHS
[LINITE OF MEAZLRE=MLLMETER;

SYMA0L | MIN 3 i
A 480 | 45 | 47
Al 122 13
% 350 in | m
b 037 00
L, b1 nis | o0&l | pes
o i 173 . 1%
b} 13k 18 ik
2 ) fal
& 03 38 [P}
D 1595 | 1545 | 1575
o 508 #16 Bih
A o2 1540 . 19 88
£ T R
& |E i [Tz
A& la ]
A | A4 | 5ch 51
H1 10 il ]
AL 18 i : 1343
L1 - . 150

LE ¥ SREF
i 18 1M 10
i 240 - 28
L] 3 [}
iy [ T §

MOTES:

1. ALL DIMENSIONS REFER T JEDEC STANDARD
T2 AD DO NOT INCLUDE MOLD FLASH
OF PROTRUSIONS.
£42'D2 AND 'E1 ARE VARILBLES DEPENDING
OM DE PAD 21263




