MS4N1350 MS4N1350E

MS4N1350B MS4N1350W MS4N1350S

N-channel 1500V, 6 ), 4 A, Power MOSFET
in TO-263,T0O-247,TO-220F, TO-3PB, TO-3PH

MASPOWER’

Features
Ros(on) ‘
Type Vbss max. ) Pror

MS4N1350S | 1500V | <9Q 4A | 63w To220r ©°
TO-220F

MS4N1350 1500V | <9Q 4A | 140W

MS4N1350B | 1500V | <9Q 4A | 140W

MS4N1350E 1500 V <9Q 4 A 80w

MS4N1350W | 1500V | <9Q 4A | 140W
TO-3PB

B 100% avalanche tested

B Intrinsic capacitances and Qg minimized

B High speed switching

. . D

Application

Switching applications

Description

MasPower has designed an advanced family of G

very high voltage Power MOSFETs with

outstanding performances. The strengthened

layout coupled with the company’s proprietary

edge termination structure, gives the lowest S
Rps(on) per area, unrivalled gate charge and

switching characteristics.

Table 1. Device summar
Order codes Marking Package Packaging
MS4N1350 MS4N1350 TO-3PH Tube
MS4N1350S MS4N1350S8 TO-220F Tube
MS4N1350E MS4N1350E TO-263 Tube
MS4N1350B MS4N1350B TO-3PB Tube
MS4N1350W MS4N1350W TO-247 Tube
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MS4N1350, MS4N1350S, MS4N1350B, MS4N1350W, MS4N1350E

Electrical ratings

Table 2. Absolute maximum ratings
Value
Symbol Paramet Unit
er TO-3P,TO-3PH,TO-247 TO-220F
Vps | Drain-source voltage (Vgs = 0) 1500 \%
Vgs | Gate-source voltage +30 \Y,
Ip |Drain current (continuous) at T¢ = 25 °C 4 4 A
Ip |Drain current (continuous) at T¢c = 100 2.6 2.6 ™ A
°C
lom | Drain current (pulsed) 10 10M A
)
Pror | Total dissipation at Tc =25 °C 140 63 w
Insulation with stand voltage (RMS)
Viso |from all three leads to external heat 3500 Y,
sink
(t=1s;Tc=25 °C)
Derating factor 1.18 0.63 W/°C
Tstg |storage temperature -50 to 150 °C
T Max. operating junction temperature 150 °C
1. Pulse width limited by safe operating area
Table 3. Thermal data
Symbol Parameter TO-3P | TO-247 | TO-263 TO-3PH,TO-220F Unit
Rinj-case | Thermal resistance 0.9 0.63 2 °C/W
junction-case max
Thermal °
Rihj-amb resistance 63.5 50 35 50 C/W
junction-ambient
max
T Maximum lead 300 °c
J temperature for
soldering
purpose
Table 4. Avalanche characteristics
Symbol Parameter Max value Unit
| Avalanche current, repetitive or not-repetitive 4 A
AR | (pulse width limited by T; max)
Eas SingI.e pulse avac!anche energy 510 mJ
(starting TJ =25°C, Ip=lar, Vpp =50V)
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MS4N1350, MS4N1350S, MS4N1350B, MS4N1350W, MS4N1350E

2

Electrical characteristicS (... = 25 °C unless otherwise specified)

Table 5. On /off states
Symbol Parameter Testconditions Min. | Typ. | Max. | Unit
V(BR)DSS E:: zlarll_;gvl;:\(:\?olta ge ID=1mA,Ves=0 1500 V
Zero gate voltage VDs = Max rating 10 MA
IDss
drain current (V = 0) V = Max rating, T =125 °C 500 MA
Gate-body leakage _
Igss current (Vbs = 0) Ves =130V 100 [ nA
Gate threshold _ _
VGS(th) voltage VDs = VGs, ID = 250 pA 3.2 4.5 6 \%
static drain-source on _ _
RDS(on resistance Ves=10V,ID=1.3A 58 9 Q
Table 6. Dynamic
Symbol Parameter Test conditions Min. | Typ. Max. | Unit
ey | oA Vbs=30V, Ib=13A - | 26 - s
Ciss Input capacitance 1408 pF
Output capacitance Vbs=25V,f=1MHz, VGs =
Coss Reverse transfer 0 ) 153 ) pF
Crss capacitance 19.8 pF
Cosseq. | Equivalent output VDs=01to 1200V, Ves=0 | - 138 - oF
(2) capacitance
f=1 MHz Gate DC Bias=0
Rg Gate input resistance | Test signal level=20 mV - 5.3 - Q
open drain
VbD=1200V, ID=4 A, VGs
Qg Total gate charge =10V 44 nC
Qgs Gate-source charge (see Figure 19) - 6.9 - nC
Gate-drain charge
Qgd 23.8 nC

1.

2. Cyss eq. is defined as a constant equivalent capacitance giving the same charging time as Cgss When Vps
increases from 0 to 80% Vpss

Pulsed: Pulse duration = 300 ps, duty cycle 1.5%
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MS4N1350, MS4N1350S, MS4N1350B, MS4N1350W, MS4N1350E

Table7.  Switching times
Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
td(on) Turn-on delay time 26 ns
tr Rise time 51 ns
V=800V,I=125A,
td(off) | Turn-off-delay time Rc=4.8Q, Ves=10V - 48 - ns
tf Fall time 69 ns
Table 8. Source drain diode
Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
IsD Source-drain current 4 A
ISDM (1) Source-drain current ) 10 A
(pulsed)
VsD (2) Forward on voltage Isb=4A,VGes=0 - 1.63 V
trr Reverse recovery time Isb=4 A, di/dt = 100 390 ns
arr Reverse recovery charge Alus 2.2 ue
Reverse recovery current =
IRRM Yy Vbb=60 V } 12.6 A
t Reverse recovery time IsD = 4 A, di/dt = 100 510 ns
Qrr Reverse recovery charge Alus 38 He
Reverse recovery current = i = °
IRRM Yy Vbb=60V, Tj=150 °C ) 13.2 A

1.

Pulse width limited by safe operating area

2. Pulsed: pulse duration = 300 s, duty cycle 1.5%
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MS4N1350, MS4N1350S, MS4N1350B, MS4N1350W, MS4N1350E

2.1

Electrical characteristcs (curves)

Figure 2. Safe operating area for TO-3PH Figure 3. Thermal impedance for TO-3PH
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MS4N1350, MS4N1350S, MS4N1350B, MS4N1350W, MS4N1350E

Figure 8. Output characteristics Figure 9. Transfer characteristics
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Figure 10. Normalized BVpgg vs. temperature Figure 11. Static drain-source on resistance
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Figure 12. Gate charge vs. gate-source Figure 13. Capacitance variations
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MS4N1350, MS4N1350S, MS4N1350B, MS4N1350W, MS4N1350E

Figure 14. Normalized gate threshold voltage

Figure 15. Normalized on resistance vs.

vs. temperature temperature
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Figure 16. Source-drain diode forward Figure 17. Maximum avalanche energy vs Tj
characteristics
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MS4N1350, MS4N1350S, MS4N1350B, MS4N1350W, MS4N1350E

3 Test circuits

Figure 18. Switching times test circuit for
resistive load

Figure 19. Gate charge test circuit
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Figure 20. Test circuit for inductive load
switching and diode recovery times

Figure 21. Unclamped inductive load test
circuit
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Figure 22. Unclamped inductive waveform Figure 23. Switching time waveform
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Package mechanical data

4 Package mechanical data

TO-220F mechanical

DIM. : mm.
min. typ max.
A 4.52 4.82
C 0.45 0.6
D 15.67 15.97
Q1 3.20 3.41
E 10.01 10.36
F 2.34 274
L 12.78 13.18
G 6.48 6.88
L1 3.23 3.43
R 3.18
A
E
F
PR—
EY\ O Q1
O O :
D
I T }
L] H
| | I
3xb1 ! ! !
I L
-
|
3xb J | —
<2xe Q
HO.2
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Package mechanical data

TO-3PB Mechanical data
mm
Dim
Min Typ Max

A 15.3 15.6 15.9
A1 13.8 14 14.2
b 24 2.6 2.8
b1 3.3 3.5 3.7
b2 19.7 20 20.3
b3 14.7 15 15.3
B 1 0.2 1.4
B1 1 1.3 1.6
c 1.3 1.6 1.9
c1 1.7 2 2.3
D 0.9 1 1.3
E 19.5 20 20.5
e 0.4 0.6 0.8
el - 0.6 -

L 46 4.8 5
L1 1.8 2 2.2
P 30°

R - 3.2 -
S - 5.45 -
S1 - 1.41 -

b1

B1

b3

L1

b2

cl

HO.2
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Package mechanical data

TO-3PH mechanical data
DIM. : mm-
min. typ max.
A 5.30 5.70
C 2.80 3.20
D 3.10 3.50
D1 1.80 2.20
E 0.80 1.10
F 0.65 0.95
F2 1.80 2.20
G 10.30 11.50
G1 545
H 15.30 15.70
L 9.80 10 10.20
2 22.80 23.20
L3 26.30 26.70
L4 43.20 44 40
L5 430 4.70
L6 24.30 24.70
L7 14.60 15
N 1.80 2.20
R 3.80 4.20
Dia 3.40 3.80
2
o)
[G > L & Ll
o Bl Wil IR x i 1
O Y O -
S ‘ - ~
o
| o
SN ‘B L1
z L] | > |
L= N \
LN
1 =L S
] i [ = 7627132_C
| =
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Package mechanical data

TO-263 mechanical data
DIM. : mm.
min. typ max.
A 9.65 10.29
c 14.6 15.88
D 0.51 0.92
D1 4.06 4.83
E 1.14 1.40
F 114 1.40
F2 8.64 9.64
G 2.29 2.79
G1 0.46 0.64
H 2.54BSC
—» D |=
TO-263/D2PAK
—» l«—F
}4— A —>» F
C 4 ) A _____I:
F2
C
TP i
G
Y
‘DI I<— ~>| <— G1
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Package mechanical data

TO-247 mechanical data
DIM. mm.
min. typ max.

A 4.7 5.31
A1 2.21 2.59
A2 1.5 2.49
b 1 1.4
b2 1.65 2.39
b4 2.59 3.43
c 0.38 0.89
D 20.8 21.46
D1 13.08 -
D2 0.51 1.35
E 15.49 16.26
E1 13.46 -
E2 4.32 5.49
e 5.46BSC

L 19.81 20.32
L1 - 4.5
P 3.56 3.66
Q 5.38 6.2
S 6.15BSC

<—A2 D2

«— E{—>

b4 >

2X b2 —» = T _J
c —-—t—m TP
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X-ON Electronics

Largest Supplier of Electrical and Electronic Components
Click to view similar products for MOSFET category:
Click to view products by MASPOWER manufacturer:
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