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800V N-Channel Super-Junction MOSFET Gen-II

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.

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
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Source
*2: Integrated ESD diode Pin3

*1: Internal body diode
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TO-220F
conversion in switching mode operation for higher oy
efficiency.
>~

Features ,’
*Multi-Epi process SJ-FET 77 To-220
850V @TJ =150 'C
*Typ. RDS(on) = 0.138Q
*Ultra Low Gate Charge (typ. Qg = 57.5nC)
*100% avalanche tested
eIntegrated Zener diode for high ESD robustness(>2kV

HBM)

Package Marking and Ordering Information:
Hazardous
Marking Package Part # Substance Packing
Control

SR8OR160F T0-220F-3L SR80OR160F Pb free Tube
SR8OR160T T0-220-3L SR8OR160T Pb free Tube
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Absolute Maximum Ratings

SR80R160

Symbol Parameter SR80R160T SR80R160F Unit
Vpss  |Prain-Source Voltage 800 \
Drain Current  -Continuous (TC = 25°C) 25* A
lo ~Continuous (TC = 100°C) 15.8*
lom Drain Current - Pulsed (Note 1) 75 A
Vgss |Gate-Source voltage 130 \
Eas Single Pulsed Avalanche Energy (Note 2) 960 mJ
Avalanche current, repetitive or not-repetitive 8 A
las (pulse width limited by Tj max)
dvidt |Peak Diode Recovery dv/dt (Note 3) 15 Vins
dVvds/dt |Prain Source voltage slope (Vds=480V) 50 Vins
Po Power Dissipation (TC = 25°C) 190 37 W
T, Terg [Operating and Storage Temperature Range -55 to +150 °C
Maximum Lead Temperature for Soldering
T Purpose,1/16” from Case for 10 Seconds 260 C
*Drain current limited by maximum junction temperature. Maximum duty cycle D=0.75
Thermal Characteristics
Symbol Parameter SR80R160T SR80R160F Unit
Reuc Thermal Resistance, Junction-to-Case 0.65 34 aw
Recs Thermal Resistance, Case-to-Sink Typ. 0.5 - W
Reua Thermal Resistance, Junction-to-Ambient 62 80 ‘aw
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Electrical Characteristics TC = 25°C uniess otherwise noted

Symbol ‘ Parameter ‘ Conditions ‘ Min ‘ Typ ‘ Max ‘ Unit
Off Characteristics
VGs =0V, ID = 250uA,
T) = 25°C 800 - - \Y
BVDsS Drain-Source Breakdown Voltage Ves =0V, Ip=250pA, 850 i i v
Ty =150°C
Breakdown Voltage Temperature ID = 250uA, Referenced to
BABVDSS/ATY | ceoo o5oC - 0.75 - \Ae
Vbs = 800V, VGs = 0V - 1 MA
IDss Zero Gate Voltage Drain Current Ty=125°C - i 100 uA
IGssF Gate-Body Leakage Current, Forward VaGs = 20V, Vbs = 0V - - 1 MA
IGSsrR Gate-Body Leakage Current, Reverse VaGs =-20V, Vbs = 0V - - -1 MA
On Characteristics
VGS(th) Gate Threshold Voltage VDs = VGs, ID = 250uA 3.0 4.0 5.0 \
RDS(on) Static Drain-Source On-Resistance Ves =10V, ID=12A - 0.138 | 0.16 Q
Dynamic Characteristics
Ciss Input Capacitance - 2850 - pF
Coss Output Capacitance Vbs = 50V, Vs = OV, - 90 - pF
Crss Reverse Transfer Capacitance f=1.0MHz - 2.4 - pF
Eoss Stored Energy in Output Capacitance - 10.9 - uJ
Co(er) Energy Related Output Capacitance VDs = 0 to 600V, - 61 - pF
Col(tr) Time Related Output Capacitance Ves =0V - 240 - pF
Qg Total Gate Charge - 57.5 - nC
Qgs Gate-Source Charge - 15.8 - nC
VDS =400V, Ip = 12A,
Qgd Gate-Drain Charge - 19.5 - nC
VGS = 10V (Note 4)
Vplateau Gate plateau voltage - 5.6 - Vv
Rg Gate resistance f=1 MHz, open drain - 4.5 - Q
Switching Characteristics
td(on) Turn-On Delay Time - 27 - ns
tr Turn-On Rise Time Vbs =400V, Ip = 12A - 18 - ns
td(off Turn-Off Delay Time Re=4.7Q, Ves = 10V - 89 ] ns
tr Turn-Off Fall Time (Note 4) - 15 - ns
Drain-Source Diode Characteristics and Maximum Ratings
Is Maximum Continuous Drain-Source Diode Forward Current - - 25 A
Ism Maximum Pulsed Drain-Source Diode Forward Current - - 75 A
VsD Drain-Source Diode Forward Voltage VaGs =0V, Is = 25A - 0.9 1.4 Vv
trr Reverse Recovery Time - 400 - ns
Qrr Reverse Recovery Charge Ves =0V, Vbs =400V, - 6.4 - uC
Irrm Peak Reverse Recovery Current Is = 12A, dIF/dt =100A/us - 30 - A
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NOTES:

1.Repetitive Rating: Pulse width limited by maximum junction temperature
2.1D=IAS, VDD=50V, L=30mH, Starting T)=25 C
3.ISD=<XID, di/dt < 200A/us, VDD < BVDSS, Starting T)=25 C

4.Essentially Independent of Operating Temperature Typical Characteristics
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Typical Performance Characteristics

Typ.Safe operating area TC=25 C
TO-220/TO-252
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Drain-Source Voltage-Vp;[V]
1h=f(Vps); parameter t,

Typ. output characteristics Tj=25 C
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Drain-Source Voltage-V;;[V]
I,=f(Vy5); parameter: Vg

Typ.Safe operating area TC=25 C
TO-220FullPAK
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I,=f(Vps); parameter t,
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Gate-Source Voltage-V;;[V]
I=f(Vgs); Vps=20V
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Typical Performance Characteristics

Typ. drain-source on-state resistance Typ.On-resistance vs temperature
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Drain-Source Current-I;[A] Junction Temperature-Tj['C]
Rps(on)=f(lp); parameter:Vgs Rps(on)=f(T;); h=12 A; V=10 V
Typ. capacitances Typ. gate charge characteristics
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Drain-Source Voltage-Vps[V] Total Gate Charge-Qg[nC]
C=f(Vps); Vgs=0 V Ves=f(Qg), Ih=12 A pulsed
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Typical Performance Characteristics

Typ.Drain current vs temperature Typ.Power dissipation
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Junction Temperature-Tj[°C]

Vagpss)=F(T;) Junction Temperature (°C)
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Typical Performance Characteristics

Max. transient thermal impedance TO-220 Max. transient thermal impedance TO-220FullPAK
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Typ.Coss stored energy Typ.Forward characteristics of reverse diode
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Drain-Source Voltage-V5[V] Case Temperatur-Tc[C]
Eoss=f(Vps) I=f(Tc)
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circuits

Switching times test circuit and waveform for inductive load

Switching times test circuit for inductive load

1

ik

Switching time waveform

Unclamped inductive load test circuit and waveform

Unclamped inductive load test circuit

Unclamped inductive waveform
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Test circuits

Test circuit and waveform for diode characteristics
Test circuit for diode characteristics

Diode recovery waveform
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Package Outline
TO-220 Full PAK
A
E Al COMMON DIMENSIONS
L i /“"P ' ftems MINvahIiIeOsl(\jIn m)MAX
i {}} O -6?- ] A 442 | 47 | 502
ér ’/—4)— .l Al 23 | 254 | 28
1 o A3 25 | 276 | 3.1
2 -9 b | 07 | 08 | 09
b2 - - 1.47
| ; e 14 c 035 | 05 | 065
i i D 1525 | 15.87 | 16.25
b2 : DI 153 | 1575 | 163
1 : D2 | 93 | 98 | 103
i E 9.73 | 10.16 | 10.36
| - e 2.54BSC
el —-r—-; c A3 HI | 64 | 668 | 7
L | 1248 | 1298 | 13.48
L1 - - 3.5
oP 3 318 | 3.4
Q 305 | 33 | 355
TO_220_3L COMMON DIMENSIONS
Items Values(mm)
MIN | NOM | WAX
A 43 | 45 | 47
Al 1 13 1.5
A2 18 | 24 | 28
b 06 | 08 1
bl 1 - 1.6
c 03 - 0.7
D 151 | 157 | 161
DI 8.1 9.2 10
F 96 | 99 | 104
e 2.54BSC
H1 6.1 6.5 7
L 126 | 13.08 | 13.6
L1 3.95
oP 34 | 37 | 39
Q 2.6 32
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