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FESH Main Characteristics
ID 190A
Vbss 40 V
Rdson—typ 5mQ
. D
R Applications
FEMLT ) Motor controls G
FF & B Switching power supplies ~
WA 2% Inverters
5
FE Features
P AR AT AR IR 100% avalanche tested
ROHS 7 RoHS product T0-220 TO-220F T0-252
» % &
o DS Ds
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3t B K E {EAbsolute Ratings (Tc=25C)

m A i) ¥ E Bhr
Parameter Symbol Value Unit
I v IR AR — R B L
. Vbss 40 Vv
Drain-Source Voltage
SESER R L o
. ) Ip Tc=25C 190 A
Drain Current —continuous
ORI AR IR (1D
) Ibm 760 A
Drain Current — pulse (note 1)
Fe e R P
VaGss +20 \
Gate-Source Voltage
KA S i REE (7 2)
, Eas 1980 mJ
Single Pulsed Avalanche Energy (note 2)
TR E D
AR 95 A
Avalanche Current (note 1)
HEETHAEE GED
. EAr 1188 mJ
Repetitive Avalanche Current (note 1)
TR A R KR AR AR (1)
) dv/dt 5.0 V/ns
Peak Diode Recovery dv/dt (note 1)
FERD
D Po 171 W
Power Dissipation
5 eIl
. ) Ta +150 C
Operating Junction Temperature
TR n
TsTG -55~+150 C
Storage Temperature Range
1 B b e MR
Maximum Lead Temperature for Soldering TL 300 T
Purposes

IR AR FELIAL H 5 e 4 L PR A

*Drain current limited by maximum junction temperature
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H 454 Electrical Characteristics

i H /5 MR 2% AT AN | M| K | AL
Parameter Symbol Tests conditions Min | Typ | Max | Units
XA Off —Characteristics
VR L
Drain-Source Voltage BVbss ID=250pA, Ves=0V 40 - - V
T T I A A Vbs=40V,Ves=0V,
. Ipss o - - 20 MA
Zero Gate Voltage Drain Current Tc=25°C
xE D “:: “:: Vi
I TR Ipss Vbs=32V, Tc=125°C - - | 250 | pa
Zero Gate Voltage Drain Current
TE [e) R A U FL R
Forward Gate-body leakage current lessF Vbs=0V, Ves =+20V - - 200 | nA
S5 e R A U PR
Reverse Gate-body leakage current lessr Vbs=0V, Ves =-20V - - | -200 | nA
B On-Characteristics
EARIENCENAS
Gate Threshold Voltage VGs(th) Vbs = Ves, Ib=250uA 2.0 - 4.0 V
FrAS T H R
Static Drain-Source On-Resistance | RDs(©N) Ves =10V, Ib=80A - 50 | 6.0 | mQ
ZhA4FE Dynamic Characteristics
LA R
Input capacitance Ciss - | 3840 - PF
s LA Vbs=25V,Vas =0V
Output capacitance Coss i 1710 i pF
—— f=1.0MHz
S 1F) A i L2
Reverse transfer capacitance Crss i 470 i PF
JER#FfE Switching Characteristics
LIRS E] Turn-On delay ti - 2 -
WEIR Tl? urn-On delay time ta(on) Von=20V 3 ns
- F+}E Turn-On rise time tr Ib=160A - 92 - ns
FEIR 7] Turn-Off delay time ta(off) Ves=10V - 101 | - ns
N ; Rc=10 Q (note4
N B&} ] Turn-Off Fall time tf © ( ) - 69 - ns
HitA% 4o 5 5 Total Gate Charge Qu Vop=20V ; 9 ] nC
Ip=160A
—JE Hif Gate-Source charge - 19 - nC
i - 11 - g Qe Ves=10V(note4)
i —Jm #1777 Gate-Drain charge Qud - 46 - nC
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% — VR B Rt R B KB e {El Drain-Source Diode Characteristics and Maximum Ratings

1E ) B K 82 LA

Maximum Continuous Drain

Is - - 190 A

NREES SN QL R

Maximum Pulsed Drain-Source

Ism - - 760 A

1 1 s

Drain-Source Diode Forward Vrso

Ves=0V,Is=60A - - 14 \%

ST P S 1]

Reverse recovery time

trr

SR AR A

Reverse recovery charge

Ves=0V, Is=160A

dl/di=100A/ps
- | 200 | - uC

#AEM Thermal Characteristics

% H

Parameter

Z ) BK B pr
Symbol Max Unit

SE ) e
Thermal Resistance, Junction to Case

Rth(j-c) 0.73 °C/W

BB
Thermal Resistance, Junction to Ambient

Rth(j-A) 62.5 °CIW

TR

1: ke B FBE B e v 44 i R 1)

2: FUHLEIE T)=25CL=1mH,Vop=20V

3: lsp <95A,di/dt <150A/us,Vop<BVoss,

L ah 4R To=150C

A: Jkpbiila: ke s E<300ps, 5 <2 %

Pulse width limited by maximum junction temperature
Starting T:=25°C, L=1mH,, Voo=20V

Isp <95A,di/dt <150A/us,VDD<BVbss, Starting Ts=150C

Pulse Test: Pulse Width <300us,Duty Cycle<2%
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HigE Lk Typical Characteristics
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HigE Lk Typical Characteristics
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Fig 7. Typical Source-Drain Diode Fig 8. Maximum Safe Operating Area
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SMEER~F PACKAGE MECHANICAL DATA
TO-220

B A COMMON DIMENSIONS
MM
o AL L - SYMBOL 3N T Nou | wAX
(= @/ — A 447 [451 [4.67
I AL 122 |1.27 [1.32
- B ) - 22 257 [9.61 |21
7_ T,I = B |122 [127 [1.32
61 B1 0.71 ]0.81 [0.91
B2 [1.27 |137 |14
i C_ |0.33 |0.38 [0.43
ﬁ & £2 D 8.80 [9.00 [9.20
E__[10.00 [10.20 [10.40
B :l \ /91 EL_ [9.96 [10.16 [10.26
B2 IV B2 [7.70 [7.90 |8.10
P o 2.54 BSC
FIL |2.64 [2.74 [2.84
Bl = F2_ [3.40 [3.50 [3.60
F3_ [12.20 [12.40 [12.60
L |13.36 [13.56 |13.76
[ LI [2.03 [2.23 [243
efe ®P_ [3.75 |3.85 [3.95
0 T |
T Z|IE

02 2° 4° 6°

TO-220F

E A COMMON DIMENSTIONS
3 W

Al G S| NOM MAX
———| A 250 | 470 | 4.9

Al 2.34 2.54 2. 74
E; m €9 2 A2 0.38 0.43 0.48
s ; A3 2.66 2.76 2.86
\ G Bl 1.24 1.29 1. 34
. B2 0.75 0.80 0.85
= B3 1.28 1. 36 1.43
= A2 € 0.45 0. 50 0. 60
s _J D 15.67 | 15.87 | 16.07
= D1 15.55 | 15.75 | 15.95
D2 9. 60 9.80 10. 00

e 2. 54BSC
H 6.48 6.68 6. 88
01 E 9. 96 10.16 | 10.36
El 9.92 10.02 | 10.12
R A3 E2 9.36 946 9.56
Fl 13.80 | 13.90 | 14.00
— B2 F2 3.20 3.30 3. 40
= G 6.90 7.00 7.10
! G K 0.65 0.7 0.75
— L 12.76 | 12.96 | 13.16
\ | L1 =t . 3.33
Q 6. ATREF

e P 3.00 3.18 3.38
Pl 140 1. 50 1. 60
oP2 | 0.95 1. 00 1. 05

01 a° 5° 7
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TO-252
mm
- SYMBOL
b3 . MIN NOM MAX
g ¥ | 2.20 | 2.30 | 2.38
o #AL | 0.00 - 0.10
] ~ a2 | 097 1.07 117
Q b | 0.72 0.78 0.85
e bl | 0.71 0.76 0.81
) 9 *b3 | 5.23 5.33 5.46
£ e bd | 4.27 | 4.32 | 4.37
- b5 | 0.72 0.88 0.93
ke | 0.47 0.53 0.58
; 3 cl | 0.46 0.51 0.56
L i & | 6.00 6.10 6.20
e : DL 5. 30REF
; +E 6.50 | 6.60 | 6.70
L El | 470 | 4.83 | 4.92
. b *e |2.2865:sc|
b5 #1 | 9.90 [ 10.10 | 10.30
L 1.40 | 1.50 | 1.70
L1 2. 90REF
- L2 0.51B5C
#3 | 0.90 - 1.25
NS c I #4 | 0.60 0.80 1.00
5 | 1.70 1.80 1.90
o 4 L6 0 0.047 | 0.123
[ 0° - 8
(=L = ¥01 | b5 T 9°
(L1) o2 5° 7 9°
K 0. 40REF
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