Truesemi

TSB40N25M
250V 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. These devices are well
suited for high efficiency switched mode power supplies,
active power factor correctionbased on half bridge
topology.

Features

*40A,250V,Max.RDS(on)=90mQ @ VGS=10V
*Low gate charge:Qg=62nC (Typ.)

*Low reverse transfer capacitance: Crss=40pF
(Typ.)

*Lower EMI noise

*100% avalanche tested

*RoHS compliant device
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Absolute Maximum Ratings  T.=25°C unless otherwise specified
Symbol Parameter TSB40N25M Units
Vbss Drain-Source Voltage 250 V
Vgs Gate-Source Voltage + 30 \%
. T.=25°C 40 A
I Drain Current o
T.=100°C 25.3 A
lom Pulsed Drain Current (Note 1) 160 A
Eas Single Pulsed Avalanche Energy (Note 2) 1000 mJ
lar Repetitive avalanche current (Note 1) 40 A
Exr Repetitive Avalanche Energy (Note 1) 5.8 mJ
Po Power Dissipation 160 w
T, Tt Operating and Storage Temperature Range -55to +150 °C
* Drain current limited by maximum junction temperature.
Thermal Resistance Characteristics
Symbol Parameter Rating Units
Resc Thermal Resistance,Junction-to-Case Max.0.78 °C/w
Reia Thermal Resistance,Junction-to-Ambient Max.62.5 °Cw
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Electrical CharacteristiCS T.=25°C unless otherwise specified
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Symbol Parameter Test Conditions Min Typ | Max | Units
On Characteristics
Vgs | Gate Threshold Voltage Vps = Vas, Ip =250 uALA 2.0 -- 4.0 V
Static Drain-Source
Rpson) On-Resistance Vgs =10V, Iy = 20A - 79 90 mQ
Off Characteristics
BVpss | Drain-Source Breakdown Voltage |Vgs =0V, Iy =250 uAzA 250 -- -- \%
ABVDSS | Breakdown Voltage Temperature ||D = 250 uA, Referencedto . 1 o V/I°C
I ATJ | Coefficient 25°C
Vps =250V, Vg =0V - - 10 UA
lbss | Zero Gate Voltage Drain Current
Vps =250V, T,=125°C - -- 100 UA
lcsse | Gate-Body Leakage Current,Forward Vg =20V, Vpg=0V - -- 100 nA
lgssr | Gate-Body Leakage Current,Reverse |Vgg =-20V, Vpg =0V - - -100 nA
Dynamic Characteristics
Ciss Input Capacitance -- 2704 -- pF
. Vps =25V, Vg =0V,
Cus |Output Capacitance f=1.0MHz 325 pF
Crss Reverse Transfer Capacitance -- 40 -- pF
Switching Characteristics
tyony | Turn-On Time Vps = 125V, I = 20A, -- 42 -- ns
t, Turn-On Rise Time Rg=250Q -- 26 -- ns
tyom, | TUrN-Off Delay Time (Note 3,4) -- 155 - ns
t Turn-Off Fall Time -- 32 -- ns
Qq Total Gate Charge Vps = 125V, |y = 20A, -- 62 -- nC
Qy |Gate-Source Charge Ves =10V -- 16 - nC
Qu |Gate-DrainCharge (Note 3.4) | __ 18 - nC
Source-Drain Diode Maximum Ratings and Characteristics
Is Continuous Source-Drain Diode Forward Current -- - 40 A
Ism Pulsed Source-Drain Diode Forward Current -- -- 160
Vep Source-Drain Diode Forward Voltage |[ls=40A, Vgs=0V -- -- 14 Y,
ty Reverse Recovery Time Is=20A, Vgs =0V -- 167 -- ns
Q, |ReverseRecoveryCharge dig/dt =100 Alus ~ (Note 3,4) -- 125| -- uc
NOTES:

1. Repetitive Rating: Pulse width limited by safe operating area

2. L=1mH, I,s=40A, Vpp=50V, Re=25 Q,Starting TJ=25 °C

3. Pulse test: Pulse width<300us, Duty cycle<2%

4. Essentially independent of operating temperature typical
characteristics
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Typical Electrical Characteristics Curves

Fig. 1 Typical Output Characteristics Fig.2 Typical Transfer Characteristics
100 1000
3 Note
s . 100
80 2. 250us Pulsa Test 1 = = =
v f,;ﬁg ‘,F==E
- ™ {é”’ﬁ# -
= T 1 } 150°C| W, -
= 60 - o ==
) = yirid
8 * B =<l /)]
3 o 5 ™ s
8 ]
E : [I%] / j i 15
g S E J; Fi
20 i i i 003 111 ¢ Mot d
450 e = L Vg, = 10V =
7 2. 250us Pulsz Test
; i) e
1] 2 4 [ ) 10 12 14 16 18 20 o 2 4 [} 1] 10
Drain - Source Voltage, Vps [V] Gate - Source Voltage, Vgs [V]
Fig.3 On-Resistance Variation with Drain Current Fig. 4 Body Diode Forward Voltage Variation
and Gate Voltage with Source Current
140 100
P
: 120 T T T . : 7 /J
H] = / pa
g w0 — 4 1.50"(3/
- | . 25°C
el :
E E 10 ra /
5 . = i ri
gz e g f—"
L3 g /
@ 40 # Mote: 4 & | / .
£ 1.T,= 25'C l j # Note:
I - 25 Sains B 1 Vg =0V
a il / / 2, 250us Pulse Test
0 R 1 —
0 5 10 15 20 35 30 35 40 45 5p ¢ 02 04 06 03 1 12 14 15 1B 2
Drain Current, I [A] Source - Drain Veltage, Vs [V]
Fig.5 Typical Capacitance Characteristics Fig. 6 Typical Total Gate Charge Characteristics
10000 — — 10 /
=TT T ciss B T /
1000 ':_E%E Ev!
F— : T — &g
= ~ =
= g 5 | |
g T T | £ L
§ 1o Bs— B ,-
g \“"\-...,_. E 1 1 /
3 — 3
10 = crss "? / ¥ Mote :
E ® Mote: _ﬁ ? Ll =204 —]
E o Lvg-ov a 2 Wy =125V
2. f=1MHz | 1 | S - 3 Ve =10V
1 | I o | |
1 10 100 L] 5 10 13 20 25 30 33 40 45 50 55 60 65
Drain - Source Voltage, Vs [V] Total Gate Charge, Qp [nC]

©2022 Truesemi Semiconductor Corporation Ver.B1 www.truesemi.com

INGZNOYES1




Typical Electrical Characteristics Curves

Fig. 7 Breakdown Voltage Variation vs. Temperature
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Fig. 9 Maximum Drain Currentvs. Case Temperature

Fig. 9 Maximum Drain Current vs. Case Temperature Fi
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Fig. 10 Maximum Safe Operating Area
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Fig. 12 Gate Charge Test Circuit & Waveform

mrers Lesmlazton ’
— ne T l
T :I_'f 1| T i ]
ET= 4 o ok
| l T — o]
'_
:j;r
Ly liz
Lox
mrens Sonphng (Id Ceent Somphne (I
Besistor Kraiator
Fig. 13 Resistive Switching Test Circuit & Waveform
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Fig. 15 Diode Reverse Recovery Time Test Circuit & Waveform

1
' P11l
| re i
Fiy T o 1 =
e =
Vix - dv/ds controlled b lis'
-1 wrrolled T Dy Paoton |l
T _ Gute Palse Talth 1__
e pete Plee Peraed L~J
Lu BEodvy Diods Foxvroxd Cmyers
I
[1771
A1 ds
Lo
Fodr Diode Lewex TIenT
Vbs
| I |

©2022 Truesemi Semiconductor Corporation Ver.B1 www.truesemi.com

INGZNOYES1





