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Nell High Power Products

Super-Junction N-Channel Power MOSFET
90A / 600Volts

DESCRIPTION f )
The Nell NST110N60S is a SOT-227 silicon device
with current conduction capability of 90A, fast switching
speed, low on-state resistance, breakdown voltage
rating of 600V, and max. threshold voltage of 5 volts.
FEATURES
®Rpsion) = 30mQ @ Vgs = 10V
e Ultra low gate charge(330nC Typ.) SOT-227
e Lowreverse transf(.ar capacitance G=Gate D=Drain S=Source
(Crss = 15.6nF typical) b
e Fast switching capability 3(S) 4(D)
® Avalanche rated ] f
® Fastintrinsic rectifier
L
¢ 150°C operation temperature G O l _|__
e Popular SOT-227 package S L
S 1(G
APPLICATIONS L 2(9) ©) )
e DC-DC converters
e Battery chargers PRODUCT SUMMARY
® Switching mode power supplies Ib (A) 90
® Resonant mode power supplies Vbss (V) 600
e High speed power switching applications Ros(on) (MQ) 30 @ Vgs =10V
e UPS Qg(nC) typ. 330
e AC motor drives
ABSOLUTE MAXIMUM RATINGS (T¢ = 25°C unless otherwise specified)
SYMBOL PARAMETER TEST CONDITIONS VALUE UNIT
Vpss Drain to Source voltage T,=25°Cto 150°C 600
VbGR Drain to Gate voltage Rgs=1MQ 600 \Y,
Ves Gate to Source voltage +30
Tc=25°C 90
Ip Continuous Drain Current
Tc=100°C 54 A
Ipm Pulsed Drain current(Note 1) 270
Eas Single pulse avalanche energy(Note 2) Ias=35A, L=2.3mH 1400 mJ
dv/dt Peak diode recovery dv/dt(Note 3) 50 V/ns
Pp Total power dissipation (derate above 25°C) Tc=25°C 1560 (12.59) W(W /°C)
Ty Operation junction temperature -55t0 150
°C
Tste Storage temperature -55t0 150
t=60S 2500
Vins Maximum RMS insulation voltage 50/60Hz,lj,ssTMA \%
t=1S8 3000
for base plate 1.1(10)
Mounting torque, M4 Ibf-in (N-m)
for terminals 1.1(10)

Note: 1.Repetitive rating: pulse width limited by junction temperature.
2.1as=35A, L=2.3mH, Vpp=50V, Rgs =25Q, starting T, =25°C.
3.1sp < 270A, Vpp < Vigrypss. starting T, = 25°C.
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THERMAL RESISTANCE
SYMBOL PARAMETER MIN. | TYP. | MAX. |UNIT
Rtn(i-c) Thermal resistance, junction to case 0.08
°C/W
Rtn(c-s) Thermal resistance, case to heat sink 0.05
ELECTRICAL CHARACTERISTICS (T¢c = 25°C unless otherwise specified)
SYMBOL PARAMETER TEST CONDITIONS MIN. | TYP. | MAX. | UNIT
© OFF CHARAGTERISTICS
V(BR)DSS Drain to source breakdown voltage Ip=1mA, Vgs =0V 600 - - vV
VDS=600V,VGS=0V TC=25°C - - 10
Ipss Drain to source leakage current HA
Vps=600V, Vgs=0V |[Tc=125°C - - 2500
Gate to source forward leakage current Vgs =30V, Vps=0V - - 100
less nA
Gate to source reverse leakage current Ves=-30V, Vpg =0V - - -100
© ON CHARACTERISTICS
Rps(on) Static drain to source on-state resistance Vgs= 10V, Ip=55A - 19 30 mQ
VGs(TH) Gate threshold voltage Vgs=Vps, Ip=2mA 3 - 5 vV
Ots Forward transconductance Vps =20V, Ip=55A (Note 1) 100 150 - S
© DYNAMIC CHARACTERISTICS
Ciss Input capacitance - 16 - nF
Coss Output capacitance Vps=100V, Vgs =0V, f=1MHz - 440 -
pF
CRrss Reverse transfer capacitance - 26 -
© SWITCHING CHARACTERISTICS
tacon) Turn-on delay time - 100 -
tr Rise time - 80 -
. Vpp = 400V, Vgg = 10V ns
t Turn-off del - -
d(OFF) urn-off delay time Ip = 50A, Rgs = 250Q (Note1,2) 540
ts Fall time - 90 -
Qg Total gate charge - 330 -
Qgs Gate to source charge :i,Dfszoiz,O(\rg’o\t/ff,;; ov - 100 - nC
Qep Gate to drain charge (Miller charge) - 140 -
SOURCE TO DRAIN DIODE RATINGS AND CHARACTERISTICS (T¢ = 25°C unless otherwise specified)
SYMBOL PARAMETER TEST CONDITIONS MIN. | TYP. | MAX. |UNIT
Vsp Diode forward voltage Isp=110A, Vgs=0V - - 1.1 \%
Is (Isp) Continuous source to drain current Integral reverse P-N junction - - 110
diode in the MOSFET D(brain)
Ism Pulsed source current ‘Gga'e) - - 440 A
(Souree) S(Source)
Ir=0.5A, I =1.0A, Igr = 0.25A - 1450 -
trr Reverse recovery time ns
- 440 -
ISD = 36A, VGS =0V, Vg =400V
R h - -
Qr everse recovery charge dle/dt = 100A/us 2.9 uC
lrrm Peak reverse recovery current - 13 - A

Note: 1. Pulse test: Pulse width < 300us, duty cycle < 2%.
2. Essentially independent of operating temperature.
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ORDERING INFORMATION SCHEME
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Nell high power products

Package indicator
ST = SOT-227

Current rating, Ip
110 = 90A

MOSFET Series
N = N-Channel

Voltage rating, Vpss

60 = 600V

Super- Junction

m Gate charge test circuit & waveform
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Y
PS T 50%) R a
10%
Vas
tacon) et ta(oFF) —»| tr—
ton — torr —f

www.nellsemi.com Page 3of 7



POWER SEMICONDUCTOR

: NST110N60SJ &L

Nell High Power Products

®m Unclamped Inductive switching test circuit & Waveforms
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® Peak diode recovery dv/dt test circuit & Waveforms

— ~_ Gate Pulse Width —r
D.U.T _<+ Ves D= Gate Pulse Period 10V
— (Driver) !
3:1_’) Vps
_< IFm, Body Diode Forward Current
/ \ di/dt
lsp 79 Isp :
o L (D.U.T) IR“’i X_—~
" Body Diode Reverse Current
Driver
¢ =1\ same Type Body Diode Recovery dv/dt
b_"‘ as DUT EVDD
Vbs Vsp Voo
[ Ves « dv/dt controlled by Rg (D.U.T) ] !
*lgp controlled by pulse period T
Body Diode
Forward Voltage Drop
*Vgs=5V for logic level devices
= TYPICAL CHARACTERISTICS
Fig.1 Output characteristics Fig.2 Transfer characteristics
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Fig.3 Output characteristics Fig.4 Forward voltage drop of intrinsic diode
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Fig.5 Capacitance characteristics Fig.6 Gate charge characteristics
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Fig.7 Breakdown voltage variation vs. Fig.8 On-Resistance variation vs.
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Fig.10 Maximum drain current vs.

Fig.9 Maximum safe operating area
9 P 9 Case temperature
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Fig.11 Maximum Transient thermal impedance
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Fig.12 Transconductance
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SOT-227 Module
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