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Truesemi

TSF12N90M
900V N-Channel MOSFET

General Description

This Power MOSFET is produced using Truesemi's
advanced planar stripe DMOS technology.

This advanced technology has been especially tailored to
minimize on-state resistance, provide superior switching
performance, and withstand high energy pulse in the
avalanche and commutation mode.

Features

* 12A,900V,Max.RDS(on)=1.1Q
@ VGS =10V
* Low gate charge: Qg=83nC (Typ.)
*100% avalanche tested
* RoHS compliant device
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Absolute Maximum Ratings  Tc=25C unless otherwise specified
Symbol Parameter Value Units
Vbss Drain-Source Voltage 900 \Y
Vaes Gate-Source Voltage + 30 \Y
Tc=25C 12 A
Ip Drain Current
Tc=100C 8.0 A
Iom Pulsed Drain Current * 48 A
Eas Single Pulsed Avalanche Energy (Note 2) 600 mJ
Ias Repetitive avalanche current N°'¢2) 15 A
EAR Repetitive Avalanche Energy "% 15.6 mJ
Po Power Dissipation (Tc=25C) 48 w
Ty, Tste Operating and Storage Temperature Range -55 to +150 C
* Limited only maximum junction temperature
Thermal Resistance Characteristics
Symbol Parameter Typ- Max. Units
Resc Thermal Resistance,Junction-to-Case - 2.60 CcIW
Reua Thermal Resistance,Junction-to-Ambient - 72.5 CcIW
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Electrical Characteristics 1c=25 «C unless otherwise specified
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Symbol Parameter Test Conditions Min Typ | Max | Units
On Characteristics
Vasih) |Gate Threshold Voltage Vbs = Vs, Ib = 250 uA 3.0 - 5.0 \Y,
Robson) [Static Drain-Source On-Resistance Ves=10V, Ip =5.5A -- 0.86 1.10 Q
Ry Internal gate resistance Open drain, f=1MHz - 1 - Q
Off Characteristics
BVbss |[Drain-Source Breakdown Voltage Ves=0V, Ip =250 uA 900 - - \Y
Vbs=900V, Ves=0V -- - 10 uA
Ipss Drain-source cut-off current
Vps=900V, Tc=125C - -- 100 uA
|lGssF Gate-Body Leakage Current,Forward Ves=30V,Vbs =0V - - 100 nA
lessr Gate-Body Leakage Current,Reverse Ves=-30V,Vps =0V - - -100 nA
Dynamic Characteristics
Ciss Input Capacitance - 3000 - pF
. Vbs=25V,Ves=0V,
Coss Output Capacitance f=1.0 MHz - 230 - pF
Crss Reverse Transfer Capacitance -- 36 -- pF
Switching Characteristics
td(on) Turn-On Time -- 66 -- ns
tr Turn-On Rise Time Voo =450V, Ib =12 A, - 63 - ns
Rec=250Q
tdefm) | Turn-Off Delay Time (Note 3,4) - 195 - ns
te Turn-Off Fall Time -- 74 -- ns
Qg Total Gate Charge -- 83 -- nC
Vbs =720V, Ip =12A,
Qgs Gate-Source Charge Ves=10V -- 15 -- nC
(Note 3,4)
Qqd Gate-Drain Charge -- 42 -- nC

Source-Drain Diode Maximum Ratings and Characteristics

Is Continuous Source-Drain Diode Forward Current -- -- 12
A
Ism Pulsed Source-Drain Diode Forward Current - - 33
Vsb Source-Drain Diode Forward Voltage Is=12A, Ves=0V -- -- 15 Vv
tir Reverse Recovery Time Is=12A, Ves =0V - 920 - ns
di/dt = 100 A/us
Qrr Reverse Recovery Charge (Note 3, 4) - 7.2 - uC
NOTES:

1. Repeated rating: Pulse width limited by safe operating area
2. L=20mH, IAS=8A, VDS=80V, RG=25Q, Starting TJ=25C
3. Pulse test: Pulse width<<300us, Duty cycle<2%

4. Essentially Independent of Operating Temperature Typical Characteristics
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Typical Characteristics
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Typical Characteristics Curve (Continue)

Fig. 7 BVpss - T,

1.2

1.4

0.9

Drain - Source Breakdown Voltage
BVpss, (Normalized)

0.8

/

 Note ;
L. Vs =0V
2. lgs = 250uA

-75 -50 -25
Junction Temperature, T, [°C]

o

25 50 75 100 125 150

Fig. 9 Ip - Tc
1
(T} I S —
9
- B
=z
2 7
£ 6
E
o
£ 4
s
a 3
Z t
1
0
25 50 75 100 125

Case Temperature, T: ["C]

Transisent thermal impedance, Zq (1)

Drain - Source On-Resistance

Drain Current, Ip [A]

Fig. 8 Rpsiony - T,

2.5
2 1 — - . — 79/
E 15
= /
=
=1 |
&
o 1
e /

0.5 T 1 1 3 Mote :
1. Vg = 10V
2.13=5.5A

o

-73 -50 -25 o 25

75 100 125 150 175

Junction Temperature, T, ['C]

Fig. 10 Safe Operating Area

100 =
DC 1
1
-’-
- \.\E ==rr
~ Operation in This Area
s Limited by Royon
01 4 ¥ Note: = =
= LTe=25¢
— 2.T,=150¢ 1
3. Single Pulse 1
a1 L ! |
1 10 100 1000

Drain-Source Voltage, Vos [V]

Fig. 11 Transient Thermal Impedance

1 fe—
]

# Note :
1. Zawelt) = 0.8°C/W Max.
2. Duty Factor, =11/ t2
3. Ty - Te = Pom X Zauelt

0.001

0.01 0.1

Pulse Width, t [sec]

© 2023 Truesemi Semiconductor Corporation

Ver.B1

www.truesemi.com

INO6NCL4ASL



Fig. 12 Gate Charge Test Circuit & Waveform
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Fig. 15 Diode Reverse Recovery Time Test Circuit & Waveform
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