
























































































































































































































































































































































































































































































































































































































































































































































































































































SGSP478/P479
SGSP578/P579

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ.| Max. Unit.]
SWITCHING
4 (on) Turn-on time Vee = 250VIp=5A 25 ns
t, Rise time V,= 10V R, =10Q 30 ns
4 (off) Turn-off delay time (see test circuit) 80 ns
t; Fall time . 20 ns

SOURCE DRAIN DIODE

Isp Source drain current 10 A
Ispm(®)  Source drain current 40 A
(pulsed)
Vsp Forward on voltage Ilsp= 10 A Vgg=0 1.15( V
ton Turn-on time lsp=10A Vg=0 75 ns
- Reverse recovery dl/dt = 100 Alus 500 ns
time
* Pulsed: pulse duration < 300us, duty cycle < 2%
() Pulse width limited by safe operating area.
SWITCHING TIMES RESISTIVE LOAD
Test circuit Waveforms
Py
= —r—
I I [v, 2200 33 ’vcc
pF
B
SC-0008 tylon) tr 5-6059 td(ott) tt

Pulse width < 100 us
Duty cycle <2%
V=10V
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* . SGSPA78/P419
* SGSP578/P579

CLAMPED INDUCTIVE LOAD

Test circuit Waveforms
Velamp
L=00'.|H
Yo +—Pt
1 © L
° oo T TVec
ileoo ;SJ% Vetamp

S T
$-6061
5-6060/1
=12V

Pulse width: adjusted to obtain specified lom, Veiamp = 0.75 V(gr) pss

GATE CHARGE TEST CIRCUIT

K
Vv, 220V:=V,
‘GMAX 1000
— 1 N L ow
— 1]
o'
- $-6915

PW adjusted to obtain required Vg

VARIAC

DIODE BODY-DRAIN t, MEASUREMENT
s0n

n
MAINS
INPUT

7
1NL723 c) ouT
g (1)
" INe723

5-6916

Jedec test circuit
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SGSP478/P479
SGSP578/P579

(A}

i InlA) Soot
Safe operating areas plAl, T
6 100us
. s H
4 p Y Y “ : H
2 A < M ‘\ < | H
A I N N\ L !
A2 N
SN \ SN Whops
10 ;‘\> o s :g::
’ s S < ]
. Q?, \: Ims M fHT
. NI~ f0ms EEH
~b
N !
2 AN \\u
N\ 1
. \‘ 100ms]
8 >\ ~
6 S\ N\NTT
4 N
LINEN
. D(|
SGS PL478/5781—1
01 SGS P479/579—
! 2 L 6 8 2 4L 68 2 4 6 8
100
! 10 Vos(V)
Output characteristics. Output characteristics.
GC-0220 GC-0221
blA)
vﬁs=my/ P -
Vgs=10V_L—"] //
- s 1
Tease=25°C o / Toaees25°C
F /
/ V/ 12
P SV — 5V
A L
d |
L/ TSV I
4 4
J/ LV I LV
y 35V
4 8 12 16 VpsiV) o 0 40 60 80 yv)
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SGSP478/P419
SGSP578/P579

Static drain-source on resistance. Transfer characteristic.

GC-0222 y
Ronm) |D(A] GC-0223
18 |
|
s Va1V 1 ]
Tease=25°C 1 || vos=25v
Tepee=25°C
o ]
12
vl /
1 4 0 /
//
ettt | 8
6 /
05
4
/
2
Yy
0 S 10 15 Io(A) 0 1 2 3 L 5 6 7 8 9 VgslV)
Transconductance. Source-drain diode forward voltage.
GC-0224 (-0225
grslS IsplA)
50 7
;
0 / Teape=25°C

=
\\
3
R
™.

0 4 8 12 16 20 iblA) 0 04 0.8 12 16 2 24 VsplV)
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SGSP478/P479
SGSP578/P579

Source-drain diode forward voltage vs.
gate to source voltage.

GC-0226

Gate charge vs. gate to source voltage.

GC-0227

Vgp(mV) Ves(V) | | v,
£ /
Vps=100V //’
DS=
Tease=25°C 10 Vpe=250V ,//
1 Vps=b00V va
4
09 ~J 1sp=10A 8 //r ’/
08 ==~ j///
\\ SA A//
NC 6 i
07 d Ip=15A L
N 2A Tease=25°C
4
06 /
05 2
0.4
0 2 4 6 8 10 2 % VgV 0 20 40 60 80 100 Q0
Capacitances variation. Derating curve.
CtnF) ot-oz%a Prot W) GC-0110
3 i
150
, \ T 120
\ .
B clss 90
!
1 | 60
\ | 30
‘\ Coss i ;
Crss i t
0 20 40 60 Vpg(V) 0 25 50 75 100 125 Teasel®O
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SGSPA491/P492

SGSP591/P592
N-CHANNEL POWER MOS TRANSISTORS

HIGH SPEED SWITCHING APPLICATIONS

Vbss Rpsion)| b
These products are diffused multi-cell silicon gate
N-Channel enhancement mode Power-Mos field 50V 0.050Q)| 40A
effect transistors.
60V 0.0330| 40A
ABSOLUTE MAXIMUM RATINGS SOT-93 SGSP491 SGSP492
TO-3 SGSP591 SGSP592
Vbs Drain-source voltage (Vgg = 0) 60V l 50V
Vber Drain-gate voltage (Rgg = 20 KQ) 60V 50V
Vgs Gate-source voltage t20v
Ib Drain current (continuous) Tg,se = 25°C 40A
atTg,ee = 100°C 25A
Iom(®) Drain current (pulsed) 120A
lom (@) Drain inductive current, clamped 120A
Piot Total dissipation at Tg,qe = 25°C 150W
Derating factor 1.2W/°C
Tstg Storage temperature -565 to 150°C
T; Max. operating junction temperature 150°C

() Pulse width limited by safe operating area

INTERNAL SCHEMATIC DIAGRAM §

G
MECHANICAL DATA 3 Dimension in mm
Drain connected to case Drain connected to tabm
152 507"
2 7™ 07 2077
109 i 1
5 i e
| 1 e s ({J 52 %
H S | o -H
b _@s:%ﬁ; ; 29k 1
@ G m
@ sD |
1 } |
40-409 oz Wl o | ng,
no | ., il
TO-3 (sim. to TO-218) SOT-93
C-173 9/85



SGSP491/P492
SGSP591/P592

THERMAL DATA

Rth j-case Thermal resistance junction-case max. l 0.83°C/W
T, Maximum lead temperature for soldering purpose 275 °C

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)

Parameter Test conditions | Min.J Typ. |Max. | Unit |
OFF
V(8r) pss Drain-source Ip = 260 uA Vgg = OV
breakdown voltage for SGSP491/P591 60 \Y,
for SGSP492/P592 50 \
Ipss Zero gate voltage Vps = Max. Rating 250| uA
drain current (Vgg = 0)
lgss Gate-body leakage Vg = *20V 100| nA
current (Vpg = 0)
ON*
Vgs @y Gate threshold Vps = Vgs Ip = 250 uA 2 4| Vv
voltage
Vps (on) Drain-source Vgs = 10V I = 20A
voltage for SGSP491-P591 1 Vv
for SGSP492/P592 0.66| V
Vgs = 10V Ip = 40 A
for SGSP491-P591 2.2 \Y
for SGSP492-P592 1.6 \
Vgs = 10V Ip = 20 A
Tease = 100°C
for SGSP491-P591 2 \"
for SGSP492-P592 1.33 V
Rps (on) Static drain-source Vgs= 10V Ip = 20 A
on resistance for SGSP491-591 50 | mQ
for SGSP492-P592 33| mQ
Ot Forward Vps = 25V Ip = 20 A 10 mho
transconductance
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SGSP491/P492
SGSP591/P592

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions | Min. Typ.| Max.l Unit.
DYNAMIC
Ciss Input capacitance 1900 |2500| pF
Coss Output capacitance Vps =25V f =1 MHz 1200 pF
- Reverse transfer Vps = 600 pF
capacitance
SWITCHING
4 (on) Turn-on time Vee = 30V Ip = 20A 35 ns
t, Rise time V,=10V R, =4.7Q 40 ns
4 (off) Turn-off delay time (see test circuit) 60 ns
t Fall time 30 ns
SOURCE DRAIN DIODE
Isp Source drain current 40 A
Ispm(®)  Source drain current 120 A
(pulsed)
Vgp Forward on voltage lsp=40A Vgg=0 1.4 \
ton Turn-on time lsp=40A Vgs=0 200 ns
t, Reverse recovery di/dt = 100 A/uS 120 ns
time
* Pulsed: pulse duration < 300us, duty cycle < 2%
(e) Pulse width limited by safe operating area.
SWITCHING TIMES RESISTIVE LOAD
Test circuit Waveforms
90°

Pulse width < 100 us
Duty cycle < 2%

, =10V

SC-0008

tglon) tr

td(ott) tf

$-6059
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SGSP491/P492
SGSP591/P592

CLAMPED INDUCTIVE LOAD

Test circuit

L=100pH
Yoo ,
Ip } L -L l —LVC c
o— | -Ezgo 3 Vetarp]
WL Nour

S-6060/1

V, = 12V
Pulse width: adjusted to obtain specified lpm

GATE CHARGE TEST CIRCUIT

Waveforms

| .

S-6061

cC

KO

PW
PW adjusted to obtain required Vg

DIODE BODY-DRAIN t, MEASUREMENT

n
MAINS
INPUT
5-6916 1

VARIAC

s0a
IN4723

INL723

Jedec test circuit

o'

$-6915
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SGSP491/P492
SGSP391/P592

Ip(A) 50

Safe operating areas blA), 6C-0098
3
4
2 Tease=25°C
100 ® p. RIT '\"_‘-'-‘ *3 1},15
8 N ~—
6 o N N - N 10us
= ~—~
‘P s s
N ~ N ims
2 N ~ 10
N N ms
A S
0 \‘
6 . lbﬁﬂ‘ﬁ
¢ -
2 SGS PL491/591
SGS PL92/592
1 2 8 2 « 6 8
1 10
Vps(V)
Output characteristics Output characteristics
GC-0099 blA) T 7&(\»;" 0
o s
y /7 5V, " T“u:25°[
40 //V/// 40 tp=300ps
Tease=25°C j
— ///// v 7;,
t,=300ps :
30 ’ //// 65 30 55—
/
7 /7/// 1
/) / oV T
20 % 20 I
/ // [
ssv v
10— A " l
7 v A -
/74 3 v
Vgs=b SV Lo
0 f
04 08 12 16 VostV) 0 " % " "
Vgs(V)
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SGSP491/P492
SGSP591/P592

Static drain-source on resistance Transfer characteristics
Ros (ol -0t BlA) I l l w2
L Tease=25°C —-w
e ssocfH 1/
125°C
30
Vps=25V
0028}—- s
L 1/
Vgs=10V
0027 20
.
L /
0026 ]
10
77
0025 P/
4
1 20 30 w0 50 i) L L VestV)
Transconductance Normalized gate treshold voltage vs.
temperature
9"(5 GC-0103 Vﬁslm) (-0104/1
(norm ),
Vos=Ves
2 1
Vgs=25V Ip=250uA
DS \
<
Teme=-55°C
18 I 1
_ I
T N
/ / 25°C AN
7 /’ - resec 09
7
6 08
0 10 20 30 40 (A}
b 50 0 50 100 150 Tepgel®0)
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SGSP491/P492
SGSP591/P592

Normalized on resistance vs.

Normalized breakdown voltage vs.

temperature temperature
GCans__ GC-0108/1
Vigrioss
(norm ) /
/r
13 11
4
=250pA
12 ‘/ b ’ //
11 105 ,/
1 /
b=20A
09
Vgs=10V !
08 A
// //
0.7 095 -
06
09
-50 0 50 100 150 Tepsal®O) -50 0 50 100 150 Teagel®O)
Gate charge vs. gate to source voltage . e
9 9 9 Capacitance variation
Ves(V) l 4 S R \ l | 0108
Vps=20V / / 2700 FI—Y
10 Vps=35V y +—7 \ Vgs=0V
Vps=50V 1 2400 f=1MHz —
/ \ \ Toage=25°C
8 2100 <
P
y 1800 ~
. /I \ ~—
1500 \ \
1200 \ Su
b=50A
‘ \ T
Tensa=25°C 900 AN
j e
2 / 600, —
300
0
0 20 40 ) ) 00 a0 1 2 % Lo VostV)
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SGSP491/P492
SGSP591/P592

Source-drain diode forward
characteristics

GC-0109

Derating curves

splA) 1z Proy(W)
s
50
// 150
2 Tease=150°C // Tease=25°C Vgs=0 20 !
0 T 90
T
I
: I
, 60
2 / 30

0 04 08 12 16 2 24 28 VgylV)

125

Teasel°0)
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SEF120
SEF121
SEF122

N-CHANNEL POWER MOS TRANSISTORS SEFIZ3

HIGH SPEED SWITCHING APPLICATIONS

Vbss Rps on | b
These products are diffused multi-cell silicon gate
N-Channel enhancement mode Power-Mos field | 1T00V/60V 0.3 Q0 8A

effect transistors.
100v/60V | 0.4 Q 7A

ABSOLUTE MAXIMUM RATINGS SEF120‘SEF121‘SEF122 SEF123

Vps Drain-source voltage (Vgg = 0) 100V ‘ 60V ‘ 100V | 60V

Vber Drain-gate voltage (Rgs = 20 KQ) 100V ° 60V 100V = 60V

Vgs Gate-source voltage 20V

Ip Drain current (continuous) T ;e = 25°C 8A 8A 7A 7A
at Tgue = 100°C 5A 5A aA 4A

Iom(®) Drain current (pulsed) 32A 32A 28A 28A

Ipm(®) Drain inductive current, clamped 32A 32A 28A 28A

Piot Total power dissipation at T ,s, = 25°C 40w

Derating factor 0.32w/°C
Tetg Storage temperature -55 to 150°C
T‘- Max. operating junction temperature 150°C

(e) Pulse width imited by safe operating area

INTERNAL SCHEMATIC DIAGRAM o

@

MECHANICAL DATA

S Dimensions in mm

Drain connected to case

395m
300
—
i
\‘@.0
T
o
a2
|
10

40-409 con

TO-3
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SEF120
SEF121
SEF122
SEF123

THERMAL DATA

Rih j-case Thermal resistance junction-case max. 3.12°C/W
T Maximum lead temperature for soldering purpose 300°C

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)

Parameter Test conditions l Min. I Typ. | Max.| Unit I
OFF
Ver oss Drain-source Ip = 250uA Vgg = O
breakdown voltage for SEF120/SEF122 100 \%
for SEF121/SEF123 60 Y,
Ibss Zero gate voltage Vps = Max. Rating 250 uA
drain current (Vgg = 0) Tcase = 25°C
" Vpg = Max. Rating X0.8 1000{ wuA
Tease = 125°C
lgss Gate-body leakage Vgs = £20V 100| nA
current (Vpg = 0)
ON*
VGS (th) Gate threshold VDS = VGS ID = 250 /IA 2 4 \%)
voltage
I (on) On-state drain Vbs > Ib (on) XRbs (on) max
current Vgs =10V
for SEF120/SEF121 8 A
for SEF122/SEF123 7 A
Rps (on) Static drain-source Vgs = 10V Ip =1A
on resistance for SEF120/SEF121 0.2 03| Q
for SEF122/SEF123 02| 04| Q
Its Forward VDS > ID fon) XRDS (on) max 1.5 3.7 mho
transconductance Ib = 4A
DYNAMIC
Ciss Input capacitance 375 | 480| pF
Coss Output capacitance Vps =25V f =1 MHz 180 | 230| pF
Crss Reverse transfer Vgs = O 90| 110| pF
capacitance '
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SEF120
SEF121
SEF122
SEF123

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions | Min. | Typ.| Max.| Unit. |
SWITCHING
tan  Turn-on delay time Vee = 0.5 Vigipss 40| ns
t, Rise time Ib=4A 70| ns
4 (off) Turn-off delay time Rgs = 50 Q R; = 50Q 100| ns
t Fall time (see test circuit) 70| ns
SOURCE DRAIN DIODE
Isp Source drain current | for SEF120/SEF121 8 A
for SEF122/SEF123 7 A
Ispm(®)  Source drain current | for SEF120/SEF121 32 A
(pulsed) for SEF122/SEF123 28 A
Vsp Forward on voltage for SEF120/SEF121 25 \
|SD =8 A VGS =0
for SEF122/SEF123
Isp=7A Vgs = O 2.3 \%
t,, Reverse recovery lsp=8A T = 150°C 280 ns
time di/dt = 100 Alus
Q. Reverse recovered 1.6 uC
charge

*

Pulsed: pulse duration < 300us, duty cycle < 2%

(®) Pulse width limited by safe operating area.
For typical curves, clamping inductive load, gate charge, body drain diode trr measure-
ment test circuits see SGSP311 Datasheet.
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SEF120
SEF121
SEF122
SEF123

SWITCHING TIMES RESISTIVE LOAD

Test circuit Waveforms

2200

3 Tv((
pF pF

— 1Al

-
1 1
! 1
! 1
1 v |
|

. R
1

|

1 1
w

P S ——— |

puT

——
tylon) tr $-6059 td(oft) tt

SC-0073
Pulse width < 100 us
Duty cycle <2%
Vv, = 10V
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SEF130

SEF131
. SEF132
N-CHANNEL POWER MOS TRANSISTORS SEFI33
HIGH SPEED SWITCHING APPLICATIONS Vpss Ros on) | o
These products are diffused multi-cell silicon gate
N-Channel enhancement mode Power-Mos field | 100V/60V | 0.18 Q | 14A
effect transistors.
100V/60V | 0.25 OO | 12A
ABSOLUTE MAXIMUM RATINGS SEF130,SEF131 |SEF132 SEF133
Vps Drain-source voltage (Vgg = 0) 100V l 60V | 100V | 60V
Vber Drain-gate voltage (Rgs = 20 KQ) 100V ° 60V 100V ° 60V
Vgs Gate-source voltage +20V
Ip Drain current (continuous) T, =25°C 14A 14A 12A 12A
at T, = 100°C 9A 9A 8A 8A
Iom(®) Drain current (pulsed) 56A 56A 48A 48A
Ioum(®) Drain inductive current, clamped 56A 56A 48A 48A
Piot Total power dissipation at T, = 25°C 75W
Derating factor 0.6W/°C
Tstg Storage temperature -55 to 150°C
Max. operating junction temperature 150°C

1

(#) Pulse width imited by safe operating area

INTERNAL SCHEMATIC DIAGRAM o

MECHANICAL DATA

Drain connected to case

C-185

Dimensions in mm

TO-3
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SEF130
SEF131
SEF132
SEF133

THERMAL DATA

Rth j-case
TL

Thermal resistance junction-case
Maximum lead temperature for soldering purpose

max.

1.67°C/wW
300°C

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)

Parameter Test conditions J Min. 1 Typ. | Max.| Unit I
OFF
Vgr pss Drain-source Ip = 250uA Vgs = O
breakdown voltage for SEF130/SEF132 100 \
for SEF131/SEF133 60 \
Ipss Zero gate voltage Vps = Max. Rating 250| A
drain current (Vgg = 0) Tease = 25°C
Vps = Max. Rating X0.8 1000| wuA
Tease = 125°C
lgss Gate-body leakage Vgs = £20V 100| nA
current (Vpg = 0)
ON*
Vgs wny Gate threshold Vps = Vgs Ip = 250 uA 2 4 \
voltage
Ipom  On-state drain Vbs > Ip (on) XRps (on) max
current Vgs =10V
for SEF130/SEF131 14 A
for SEF132/SEF133 12 A
Rps on) Static drain-source Vgs = 10V Ip =8 A
on resistance for SEF130/SEF131 0.085| 0.18/ Q
for SEF132/SEF133 0.085| 0.25/ Q
s Forward Vbs > Ip (on) XRps (on) max 4185 mho
transconductance lp =
DYNAMIC
Ciss Input capacitance 950 [1200| pF
Coss Output capacitance Vps =25V f = 1MHz 370 | 480 pF
Cres Reverse transfer Vgs = 0 180 | 230| pF
capacitance '

C-186



SEF130
SEF131
SEF132
SEF133

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions | Min. | Typ.l Max.l Unit.]
SWITCHING
t4 (on) Turn-on delay time Vee =36V Ip=8A 25 ns
t, Rise time R =150 Rgs=150Q 30 ns
t4 (off) Turn-off delay time (see test circuit) 40 ns
t Fall time 15 ns
SOURCE DRAIN DIODE
Isp Source drain current | for SEF130/SEF131 14 A
for SEF132/SEF133 12 A
Ispm(®)  Source drain current for SEF130/SEF131 56 A
(pulsed) for SEF132/SEF133 48 A
Vgp Forward on voltage for SEF130/SEF131 2.5 \
lsp = 14 A Vgg=0
for SEF132/SEF133
Isp=12A Vg4 =0 23| V
t,, Reverse recovery Isp =14 A T, = 150°C 360 ns
time di/dt = 100 Alus
Q, Reverse recovered 2.1 uC
charge

* Pulsed: pulse duration < 300us, duty cycle < 2%
() Pulse width limited by safe operating area.
For typical curves, and clamping inductive load, gate charge, body drain diode trr mea-
surement test circuits see SGSP361 Datasheet. '
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SEF130
SEF131
SEF132
SEF133

SWITCHING TIMES RESISTIVE LOAD

Test circuit

-
Vi

-
Taa «
pF

Pulse width < 100 us
Duty cycle < 2%
vV, =10V

SC-0073

Waveforms

tyCon) tr

5-6059

C-188



SEF140
SEF141
SEF142

N-CHANNEL POWER MOS TRANSISTORS o s

HIGH SPEED SWITCHING APPLICATIONS

Vbss Rps om | o
These products are diffused multi-cell silicon gate
N-Channel enhancement mode Power-Mos field| 100V/60V [0.085 Q| 27A

effect transistors.
100V/60V |0.11 Q| 24A

ABSOLUTE MAXIMUM RATINGS SEF140|SEF141'SEF142 SEF143
Vps Drain-source voltage (Vgg = 0) 100V ’ 60V ‘ 100V 60V
VbR Drain-gate voltage (Rgs = 20 KQ) 100V 60V ' 100V 60V
Vgs Gate-source voltage 20V
Io Drain current (continuous) T, = 25°C 27A 27A  24A 24A
at Tgee = 100°C | 17A  17A  15A  1BA

Iom(®) Drain current (pulsed) 108A 108A  96A 96A
loLm(®) Drain inductive current, clamped 108A 108A  96A 96A
Piot Total power dissipation at T, = 26°C 125W

Derating factor iwy/ecC
Tstg Storage temperature -55 to 150°C
T, Max. operating junction temperature 150°C

() Pulse width imited by safe operating area

INTERNAL SCHEMATIC DIAGRAM o

MECHANICAL DATA

Dimensions in mm

Drain connected to case

26 2™ . 87mar 17
109 ‘ 1773

301
. 07‘1
.
=
10

39 gmas
$20m

63

"\&L0-409 b n

TO-3
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SEF140
SEF141
SEF142
SEF143

THERMAL DATA

Rth j-case
T

Thermal resistance junction-case
Maximum lead temperature for soldering purpose

max.

1°C/wW
300°C

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)

Parameter Test conditions | Min. l Typ. | Max.l Unit |
OFF
Vgr pss Drain-source Ip = 250uA Vgg = O
breakdown voltage for SEF140/SEF142 100 \"
for SEF141/SEF143 60 \
Ipss Zero gate voltage Vps = Max. Rating 250 uA
drain current (Vgg = 0) Tease = 25°C
Vps = Max. Rating X0.8 1000| wA
Tease = 125°C
lgss Gate-body leakage Vgs = 20V 100| nA
current (Vpg = 0)
ON*
Vgs (th) Gate threshold Vps = Vgs Ip = 250 uA 2 4 Vv
voltage
Ipon)  On-state drain Vbs > Ip (on) XRps (on) max
current Vgs =10V
for SEF140/SEF141 27 A
for SEF142/SEF143 24 A
Rps (on) Static drain-source Vgs = 10V Ip =156 A
on resistance for SEF140/SEF141 36 85| mQ
for SEF142/SEF143 36 | 110 mQ
s Forward Vos> b (on) XRbs (on) max 6| 14 mho
transconductance Ip = 15
DYNAMIC
Ciss Input capacitance 1800|2200| pF
Coss Output capacitance Vps =25V f =1 MHz 650 | 810| pF
rss Reverse transfer Vgs = 0 300 | 375| pF
capacitance
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SEF140
SEF141

SEF142

SEF143

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions ] Min. | Typ.| Max.| Unit.
SWITCHING
t4 (on) Turn-on delay time Vec =30V Ip=15A 30 ns
t, Rise time Ri=47Q 60 ns
4 (off) Turn-off delay time (see test circuit) 80 ns
t; Fall time 30 ns
SOURCE DRAIN DIODE
Isp Source drain current | for SEF140/SEF141 27 A
for SEF142/SEF143 24 A
Ispm(®)  Source drain current | for SEF140/SEF141 108 A
(pulsed) for SEF142/SEF143 96 A
Vsp Forward on voltage for SEF140/SEF141 2.5 \
lSD = 27 A VGS = 0
for SEF142/SEF143
lsp= 24 A Vi=0 23| V
t,, Reverse recov. time Isp =27 A T,= 150°C 500 ns
di/dt = 100 Alus
Q. Reverse recovered 2.9 uC
charge

* Pulsed: pulse duration < 300us, duty cycle < 2%
(®) Pulse width limited by safe operating area.
For typical curves, and clamping inductive load, gate charge, body drain diode trr mea-
surement test circuits see SGSP571 Datasheet.
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SEF140
SEF141
SEF142
SEF143

SWITCHING TIMES RESISTIVE LOAD

Test circuit Waveforms
e ——90%
R Vi :
Py - R i
Vo 'T' I !
v, 2200 (33 | v s
BE | b !
ouT 1
I
I
1
—-— [ |
SC-0008 A e

tyCon) tr 5-6059 td(otf) tf
Pulse width < 100 us
Duty cycle < 2%
V; =10V
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N-CHANNEL POWER MOS TRANSISTORS

SEF150
SEF151
SEF152
SEF153

HIGH SPEED SWITCHING APPLICATIONS

These products are diffused multi-cell
N-Channel enhancement mode Power-Mos field
effect transistors.

silicon gate

Vpss Rps ony | b
100V/60V |0.055 Q| 40A
100V/60V | 0.08 OO | 33A

ABSOLUTE MAXIMUM RATINGS

SEF1 50|SEF1 51 ‘SEF‘I 52(SEF153

Vps Drain-source voltage (Vgg = 0) 100v l 60V ‘ 100V 60V
Vogr Drain-gate voltage (Rgs =20K Q) 100V 60V ~ 100V 60V
Vgs Gate-source voltage +20V
Ib Drain current (continuous) T, = 25°C 40A 40A 33A 33A
at T, = 100°C 25A 25A 20A 20A
Iom(®) Drain current (pulsed) 160A 160A 132A 132A
Ipm(®) Drain inductive current, clamped 160A 160A 132A 132A
Piot Total power dissipation at T . = 25°C 150w
Derating factor 1.2w/°C
Tstg Storage temperature -55 to 150°C
, Max. operating junction temperature 150°C
(o) Pulse width imited by safe operating area
INTERNAL SCHEMATIC DIAGRAM 0
G
MECHANICAL DATA Q Dimensions in mm
Drain connected to case
877 N7
fomg
|
B
L
2

$20™"
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SEF150
SEF151
SEF152
SEF153

THERMAL DATA

Rih j-case Thermal resistance junction-case max. 0.83°C/W
N Maximum lead temperature for soldering purpose 300°C

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)

Parameter Test conditions I Min. I Typ. I Max.| Unit ‘
OFF
Vigr pss Drain-source Ip = 250uA Vgg = O
breakdown voltage for SEF150/SEF152 100 \%
for SEF151/SEF153 60 \
Ipss Zero gate voltage Vps = Max. Rating 250| uA
drain current (Vgg = 0) Tease = 25°C
Vpg = Max. Rating X0.8 1000 wuA
Tease = 1256°C
lgss Gate-body leakage Vgs = £20V 100| nA
current (Vpg = 0)
ON*
Vgs @y Gate threshold Vps = Vgs Ilpb=250uA | 2 4 \
voltage
Ip on)  On-state drain Vs > I (on) XRps (on) max
current Vgs =10V
for SEF150/SEF151 40 A
for SEF152/SEF153 33 A
Rps on) Static drain-source Vgs = 10V Ip =20 A
on resistance for SEF150/SEF151 35 55 | mQ
for SEF152/SEF153 35 ( 80| mQ
s Forward Vbs > Ip (on) XRps (on) max 9 [ 17 mho
transconductance Ip=2
DYNAMIC
Ciss Input capacitance 1800(2200| pF
Coss Output capacitance Vps =25V f =1MHz 650 | 810| pF
Ciss Reverse transfer Vps = 0 300 | 375| pF
capacitance
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SEF150

SEF151
SEF152
SEF153
ELECTRICAL CHARACTERISTICS (continued)
Parameter Test conditions ] Min.l Typ. Max.l Unit. I
SWITCHING
t Turn-on delay time Vee = 24V Iy = 20 A 35| ns
£ Rise time e R=100 100| ns
ty (off) Turn-off delay time (see test circuit) 125| ns
t Fall time 100| ns
SOURCE DRAIN DIODE
Isp “Source drain current | for SEF150/SEF151 40| A
for SEF152/SEF153 33| A
Ispm(®)  Source drain current | for SEF150/SEF151 160 -A
(pulsed) for SEF152/SEF153 132 A
Vsp Forward on voltage for SEF150/SEF151 2.5 \
ISD =40 A VGS =0
for SEF152/SEF153
lsb =33 A VGS =0 2.3 \%
t, Reverse recov. time lgp = 40 A T, = 150°C 600 ns
di/dt = 100 Alus
Q,, Reverse recovered 3.3 uC
charge

* Pulsed: pulse duration < 300us, duty cycle < 2%
(e) Pulse width limited by safe operating area.
For typical curves, and clamping inductive load, gate charge, body drain diode trr mea-
surement test circuits see SGSP571 Datasheet.
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SEF150
SEF151
SEF152
SEF153

SWITCHING TIMES RESISTIVE LOAD

Waveforms

Test circuit

——
Sc-o008 ty(on) tr 5-6059 td(oft) tt
Pulse width < 100 us
Duty cycle < 2%
V; =10V
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SEF220

SEF221

SEF222
N-CHANNEL POWER MOS TRANSISTORS SEF223
HIGH SPEED SWITCHING APPLICATIONS ™o TR.o oo 1

These products are diffused multi-cell silicon gate
N-Channel enhancement mode Power-Mos field | 200V/150V | 0.8 Q 5A

effect transistors.
200V/150V | 1.2 Q 4A

ABSOLUTE MAXIMUM RATINGS SEF220|SEF221|SEF222 SEF223
Vps Drain-source voltage (Vgg = O) 200V l 150V | 200V | 150V
Vbgr Drain-gate voltage (Rgs = 20 KQ) 200V © 150V © 200V ~ 150V
Vgs Gate-source voltage +20V
) Drain current (continuous) T e = 25°C 5A 5A 4A 4A
at Tgee = 100°C 3A 3A 2.5A 25A
lom(®) Drain current (pulsed) 20A 20A 16A 16A
lowm(®) Drain inductive current, clamped 20A 20A 16A 16A
Piot Total power dissipation at T, = 25°C 40W
Derating factor 0.32W/°C

Tstg Storage temperature -65 to 150°C

i Max. operating junction temperature 160°C

(e) Pulse width imited by safe operating area

INTERNAL SCHEMATIC DIAGRAM D

MECHANICAL DATA Dimensions in mm

Drain connected to case

£10

39 gmas

con

TO-3
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SEF220
SEF221
SEF222
SEF223

THERMAL DATA :

Rih j-case Thermal resistance junction-case max. 3.12°C/wW
T Maximum lead temperature for soldering purpose 300°C

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)

Parameter Test conditions I Min. l Typ. l Max. U"“;l
OFF
Vgr oss Drain-source lp = 250uA Vgs = O
breakdown voltage for SEF220/SEF222 200 \%
for SEF221/SEF223 150 \"
Ipss Zero gate voltage Vps = Max. Rating 250| uA
drain current (Vgg = 0) Tease = 256°C
Vps = Max. Rating X0.8 1000| uA
Tease = 125°C
lgss Gate-body leakage Vgs = 20V 100| nA
current (Vpg = 0)
ON*
VGS (th) Gate threshold VDS = VGS 'D = 250 [IA 2 4 \
voltage
Ip o  On-state drain Vbs = Ip (on) XRps (on) max
current Vgs =10V
for SEF220/SEF221 5 A
for SEF222/SEF223 4 A
Rps (on) Static drain-source Vgs = 10V Ip=25A
on resistance for SEF220/SEF221 043 0.8| Q
for SEF222/SEF223 043 1.2 Q
9ts Forward Vbs > Ip on) XRos onymax | 1.3 | 3 mho
transconductance Ip=256A
DYNAMIC
Ciss Input capacitance 380 | 500{ pF
Coss Output capacitance Vps =26V f =1 MHz 100 | 130| pF
Crss Reverse transfer Vgs = 0 50| 65| pF
capacitance
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SEF220
SEF221
SEF222
SEF223

ELECTRICAL CHARACTERISTICS (continued)

L Parameter Test conditions Min. Typ.l Max.| Unit.
SWITCHING
t4 (on) Turn-on delay time Vee = 0.5 Viggipss 80| ns
t Rise time Ip=25A 40| ns
4 (off) Turn-off delay time Rgs = 50 Q R, = 50 Q 100| ns
t Fall time (see test circuit) 60| ns
SOURCE DRAIN DIODE
Isp Source drain current | for SEF220/SEF221 5 A
for SEF222/SEF223 4 A
Ispm(®)  Source drain current | for SEF220/SEF221 20 A
(pulsed) for SEF222/SEF223 16 A
Vsp Forward on voltage for SEF220/SEF221 2 \
ISD =5A VGS =0
for SEF222/SEF223
lsp=4A Vg =0 1.8| V
t, Reverse recovery lsp = 6 A T; = 150°C 350 ns
time di/dt = 100 Alus
Q, Reverse recoved 2.3 uC

charge

* Pulsed: pulse duration < 300us, duty cycle < 2%
() Pulse width limited by sate operating area.
For typical curves, and clamping inductive load, gate charge, body drain diode trr mea-
surement test circuits see SGSP517 Datasheet.
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SEF220
SEF221
SEF222
SEF223

SWITCHING TIMES RESISTIVE LOAD

Test circuit

SC-0073
Pulse width < 100 us
Duty cycle < 2%
V; =10V

Waveforms

tylon) tr

5-6059

td(oft) tf
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SEF230

SEF231
SEF232

N-CHANNEL POWER MOS TRANSISTORS SEF233

HIGH SPEED SWITCHING APPLICATIONS [~ v TRosom | o

These products are diffused multi-cell silicon gate
N-Channel enhancement mode Power-Mos field

effect transistors.

200V/150V | 0.4 O | 9A

200V/150V| 0.6 O | 8A

ABSOLUTE MAXIMUM RATINGS SEF230|SEF231|SEF232 SEF233
Vps Drain-source voltage (Vgg = 0) 200V l 150V ’ 200V | 150V
Vogr Drain-gate voltage (Rgs = 20 KQ) 200V ' 150V © 200V ' 150V
Vas Gate-source voltage *20V
Ip Drain current (continuous) T, = 25°C 9A 9A 8A 8A
at T, = 100°C 6A 6A 5A 5A
Ipm(®) Drain current (pulsed) 36A 36A 32A 32A
IpLm(®) Drain inductive current, clamped 36A 36A 32A 32A
Piot Total power dissipation at T s, = 25°C 75W
Derating factor 0.6w/°C
Tstg Storage temperature -55 to 150°C
T, Max. operating junction temperature 150°C
(®) Pulse width hmited by safe operating area
INTERNAL SCHEMATIC DIAGRAM o
6O—
MECHANICAL DATA < Dimensions in mm
Drain connected to case

87mar 17

|

i

[
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SEF230
SEF231
SEF232
SEF233

THERMAL DATA

Rin j-case Thermal resistance junction-case max. 1.67°C/W
T, Maximum lead temperature for soldering purpose 300°C

ELECTRICAL CHARACTERISTICS (T.,,, = 25°C unless otherwise specified)

Parameter Test conditions | Min.1 Typ. IMax.I Unit |
OFF
Var pss Drain-source Ip = 2560uA Vgs =0
breakdown voltage for SEF230/SEF232 200 \)
for SEF231/SEF233 150 \
Ibss Zero gate voltage Vpg = Max. Rating 250| uA
drain current (Vgg = 0) Tease = 25°C
Vps = Max. Rating X0.8 1000| wA
Tease = 125°C
lgss Gate-body leakage Vgs = 220V 100| nA
current (Vpg = 0)
ON*
Vgs v Gate threshold Vps = Vgs b = 250 uA 2 4 \
voltage
Ib (on) On-state drain VDS > Ib {on) XRps (on) max
current Vgs =10V
for SEF230/SEF231 9 A
for SEF232/SEF233 8 A
Rps (on) Static drain-source Vgs = 10V Ip =5A
on resistance for SEF230/SEF231 0.25| 04| Q
for SEF232/SEF233 0.25| 06| Q
s Forward Vbs > Ib (on) XRos (on) max 3 7 mho
transconductance Ip=5A
DYNAMIC
Cies Input capacitance . 980 | 1200, pF
Coss Output capacitance Vps =25V f =1MHz 200 | 260( pF
Crss Reverse transfer Vgs = 80| 100| pF
capacitance
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SEF230
SEF231
SEF232
SEF233

ELECTRICAL CHARACTERISTICS (continued)

Parameter L Test conditions TMin. | Typ.l Max.| Unit.
SWITCHING
t4 (on) Turn-on delay time Ve =90V Ip=5A 30 ns
t, Rise time Rgs = 15Q R =15Q 50 ns
t4 (off) Turn-off delay time (see test circuit) 50 ns
t Fall time 40 ns
SOURCE DRAIN DIODE
Isp Source drain current | for SEF230/SEF231 9 A
for SEF232/SEF233 8 A
Ispm(®)  Source drain current for SEF230/SEF231 36 A
(pulsed) for SEF232/SEF233 32 A
Vsp Forward on voltage for SEF230/SEF231 2 \Y,
lsp=9A Vgg=0
for SEF232/SEF233
lsp= 8A Vg =0 1.8 V
t,, Reverse recovery lsp = 9A T, = 150°C 450 ns
time di/dt = 100 Alus
Q, Reverse recoved 3 uC
charge

*  Pulsed: pulse duration < 300us duty cycle < 2%
() Pulse width limited by safe operating area.
For typical curves, and clamping inductive load, gate charge, body drain diode trr mea-
surement test circuits see SGSP563 Datasheet.
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SEF230
SEF231
SEF232
SEF233

SWITCHING TIMES RESISTIVE LOAD

Test circuit

—
T3 T e

SC-0073
Pulse width < 100 us
Duty cycle < 2%
V, =10V

Waveforms

tg(on) tr

5-60°9

td(oft) tt
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N-CHANNEL POWER MOS TRANSISTORS

SEF240
SEF241
SEF242
SEF243

HIGH SPEED SWITCHING APPLICATIONS

These products are diffused multi-cell silicon gate
N-Channel enhancement mode Power-Mos field
effect transistors.

Vbss

Rpson) | b

200V/150V | 0.18 O | 18A

200V/150V | 0.22 O | 16A

ABSOLUTE MAXIMUM RATINGS

SEF240|SEF241 |SEF242 SEF243

Vps
Voer
Ves
Ip
Ipm(®)
Ipum(®)
PIO(
Ts'(g
i

Drain-source voltage (Vgg = 0)

Drain-gate voltage (Rgg = 20 KQ)

Gate-source voltage

Drain current (continuous) T,e = 25°C
at T, = 100°C

Drain current (pulsed)

Drain inductive current, clamped

Total power dissipation at T.,,, = 25°C

Derating factor

Storage temperature

Max. operating junction temperature

200V | 150V l 200V | 150V

200V

18A
11A
72A
72A

150V ~ 200V ' 150V

+20V
18A 16A 16A
1A 10A 10A
72A 64A 64A
72A 64A 64A

125W

1mw/ec
-55 to 150°C

150°C

(e) Pulse width imited by safe operating area

INTERNAL SCHEMATIC DIAGRAM o

MECHANICAL DATA s

Drain connected to case

C-205
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SEF240
SEF241
SEF242
SEF243

THERMAL DATA

Rih j-case Thermal resistance junction-case max. 1°C/wW
T Maximum lead temperature for soldering purpose 300°C

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)

Parameter Test conditions | Min. | Typ. l Max.| Ulﬂ
OFF
Vgr pss Drain-source Ip = 250uA Vgg = 0
breakdown voltage for SEF240/SEF242 200 \%
for SEF241/SEF243 150 \
Ibss Zero gate voltage Vps = Max. Rating 250| uA
drain current (Vgg = 0) Tease = 25°C
Vps = Max. Rating X0.8 1000| uA
Tease = 125°C
lgss Gate-body leakage Vgs = £20V 100 nA
current (Vpg = 0)
ON*
Vgs wn) Gate threshold Vps = Vgs Ip = 250 uA 2 4 \
voltage
Ip (on) On-state drain Vps > Ip (on) XRps (on) max
current Vgs =10V
for SEF240/SEF241 18 A
for SEF242/SEF243 16 A
Rps (on) Static drain-source Vgs = 10V Ip =10 A
on resistance for SEF240/SEF241 0.11] 0.18] Q
for SEF242/SEF243 0.11]0.22] Q
s Forward Vbs > Ip (on) XRbs (on) max 6 14 mho
transconductance Ipb=10A
DYNAMIC
Ciss Input capacitance 1800 |2200| pF
oss Output capacitance Vps =25V f =1 MHz 450 | 550 pF
rss Reverse transfer Vgs = O 220 | 260| pF
capacitance
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SEF240

SEF241
SEF242
SEF243
ELECTRICAL CHARACTERISTICS (continued)
Parameter Test conditions | Min. Typ.‘ Max.| Unit.
SWITCHING
t4 (on) Turn-on delay time Vee =75V Ip=10A 30 ns
t, Rise time Ri=47Q 60 ns
t4 (off) Turn-off delay time (see test circuit) 80 ns
t Fall time 60 ns
SOURCE DRAIN DIODE
Isp Source drain current | for SEF240/SEF241 18 A
for SEF242/SEF243 16| A
Ispm(®)  Source drain current | for SEF240/SEF241 72 A
(pulsed) for SEF242/SEF243 64 A
Vsp Forward on voltage for SEF240/SEF241 2 \
lsp = 18 A Vgg =
for SEF242/SEF243
ISD= 16 A VGS= 1.9 \Y
t, Turn-on time Isp = 18 A T; = 150°C 650 ns -
Qr Reverse recovered di/dt = 100 A/us 4.1 uC
charge

*

Pulsed: pulse duration < 300us, duty cycle < 2%

(®) Pulse width limited by safe operating area.
For typical curves, and clamping inductive load, gate charge, body drain diode trr mea-
surement test circuits see SGSP573 Datasheet.
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SEF240
SEF241
SEF242
SEF243

SWITCHING TIMES RESISTIVE LOAD

Test circuit Waveforms

A+
tylon) tr 5-6059 td(ott) tf

SC-0008

Pulse width < 100 us
Duty cycle < 2%
V; =10V
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SEF320

SEF321
SEF322
N-CHANNEL POWER MOS TRANSISTORS SEF323
WITCH APPLICATIONS
HIGH SPEED SWITCHING CATIO Voss | Rosom ] 1o
These products are diffused multi-cell silicon gate
N-Channel enhancement mode Power-Mos field | 400V/350V | 1.8 Q 3A
effect transistors.
400V/350V | 2.5 Q |2.5A
ABSOLUTE MAXIMUM RATINGS SEF320|SEF321 |SEF322 SEF323
Vps Drain-source voltage (Vgg = 0) 400V | 350V ‘ 400V | 350V
Vpagr Drain-gate voltage (Rgs = 20 KQ) 400V ' 350V © 400V ' 350V
Vgs Gate-source voltage +20V
Ip Drain current (continuous) T, = 25°C 3A 3A  25A 25A
at T, = 100°C 2A 2A  1.5A 1.5A
Ipm(®) Drain current (pulsed) 12A 12A 10A 10A
lpm(®) Drain inductive current, clamped 12A 12A 10A 10A
Piot Total power dissipation at T ., = 25°C 40W
Derating factor 0.32w/°C
Tstg Storage temperature -565 to 150°C
T Max. operating junction temperature 150°C
(e) Pulse width limited by safe operating area
INTERNAL SCHEMATIC DIAGRAM 0
G
MECHANICAL DATA O Dimensions in mm
Drain connected to case
26 2™ N 87mer n7
109 inw
AN
; o) Is\ . 3
A TEeTe ]

169

$20™

con

\40-409
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SEF320
SEF321
SEF322
SEF323

THERMAL DATA

Rih -case Thermal resistance junction-case max. 3.12°C/W
T Maximum lead temperature for soldering purpose 300°C

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)

- Parameter Test conditions l Min. | Typ. lMax.l Unit l
OFF
Vgrpss Drain-source Ip = 260uA Vgs = 0
breakdown voltage for SEF320/SEF322 400 \%)
for SEF321/SEF323 350 \
Ipss Zero gate voltage Vps = Max. Rating 250 uA
drain current (Vgg = 0) Tease = 25°C
Vps = Max. Rating X0.8 1000 uA
Tease = 125°C
lgss Gate-body leakage Vgs = £20V 100 nA
current (Vpg = 0)
ON*
Vs @ Gate threshold Vps = Vgs Ip = 250 A | 2 4| v
voltage
Ip on) ~ On-state drain Vs > Ip (on) XRos (on) max
current Vgs =10V
for SEF320/SEF321 3 A
for SEF322/SEF323 2.5 A
Rps (on) Static drain-source | Vgg= 10V I =15A
on resistance for SEF320/SEF321 0.7 1.8 Q
for SEF322/SEF323 07| 25| Q
9ts Forward Vbs > Ip (on) XRps (on) max 1 5 mho
transconductance Ib=15A
DYNAMIC
Ciss Input capacitance 780 | 1000| pF
oss Output capacitance Vps =25V f =1 MHz 160 | 200| pF
rss Reverse transfer Vgs =0 100 | 130| pF
capacitance
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SEF320
SEF321
SEF322

SEF323 -

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions | Min. | Typ.| Max.| Unit.
SWITCHING
14 (on) Turn-on delay time Vee = 0.5 Vigripss 40 ns
t, Rise time Ipb=1.5 50 ns
t4 (off) Turn-off delay time Rgs = 50 Q R, = 50 Q 100 ns
t Fall time (see test circuit) 50 ns
SOURCE DRAIN DIODE
Isp Source drain current | for SEF320/SEF321 3 A
for SEF322/SEF323 2.5 A
Ispm(®)  Source drain current | for SEF320/SEF321 12 A
(pulsed) for SEF322/SEF323 10 A
Vsp Forward on voltage for SEF320/SEF321 1.6 \
ID =3A VGS =0
for SEF322/SEF323
Ip=25A Vg =0 16| V
t, Reverse recovery Isp = 3 A di/dt=100 A/us 450 ns
time T; = 150°C
Q, Reverse recovered 3.1 uC
charge

*

Pulsed: pulse duration < 300us, duty cycle < 2%

() Pulse width limited by safe operating area.

For typical curves, and clamping inductive load, gate charge, body drain diode trr mea-
surement test circuits see SGSP564 Datasheet.
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SEF320
SEF321
SEF322
SEF323

SWITCHING TIMES RESISTIVE LOAD

Test circuit Waveforms

- -
2200 |33 Vee
pE pF

t t
SC-0073 g(on) tr $-6059 td(otf) tf

Pulse width < 100 us
Duty cycle < 2%
V, =10V
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SEF330

SEF331
SEF332
N-CHANNEL POWER MOS TRANSISTORS SEF333
HIGH SPEED SWITCHING APPLICATIONS Y, R )
DSS DS (ON) D
These products are diffused multi-cell silicon gate
N-Channel enhancement mode Power-Mos field | 400V/350V 1 QO |5.5A
effect transistors.
400V/350V| 1.5 QO |4.5A
ABSOLUTE MAXIMUM RATINGS SEF330|SEF331|SEF332|SEF333
Vps Drain-source voltage (Vgg = 0) 400V ’ 350V ‘ 400V | 350V
Vpgr Drain-gate voltage (Rgs = 20 KQ) 400V ° 350V ° 400V © 350V
Vgs Gate-source voltage +20V
Ip Drain current (continuous) T ,ee = 25°C 5.6A 5.5A 45A 45A
at T, = 100°C | 3.5A  3.5A 3A 3A
Iom(®) Drain current (pulsed) 22A 22A 18A 18A
loum(®) Drain inductive current, clamped 22A 22A 18A 18A
Piot Total power dissipation at T, = 25°C 75W
Derating factor 0.6W/°C
Tstg Storage temperature -55 to 150°C
i Max. operating junction temperature 150°C

(e) Pulse width imited by safe operating area

INTERNAL SCHEMATIC DIAGRAM D

MECHANICAL DATA

Drain connected to case

Dimensions in mm
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SEF330
SEF331
SEF332
SEF333

THERMAL DATA

l:(th j-case
T

Thermal resistance junction-case
Maximum lead temperature for soldering purpose

max.

1.67°C/wW
300°C

ELECTRICAL CHARACTERISTICS (T_,,, = 25°C unless otherwise specified)

L Parameter Test conditions \ Min. | Typ. IMax.| Unit I
OFF
Vgr pss Drain-source Ip = 250uA Vgs = 0
breakdown voltage for SEF330/SEF332 400 \
for SEF331/SEF333 350 \
lpss Zero gate voltage Vps = Max. Rating 250 uA
drain current (Vgg = 0) Tease = 25°C
Vps = Max. Rating X0.8 1000 wA
Tease = 125°C
lgss Gate-body leakage Vgs = £20V 100| nA
current (Vpg = 0)
ON*
VGS (th) Gate threshold VDS = VGS ID = 250 uA 2 4 \%
voltage
Io oy On-state drain Vos > Ip (on) XRos (on) max
current Vgs =1
for SEF330/SEF331 5.5 A
for SEF332/SEF333 4.5 A
Rps (on) Static drain-source Vgs = 10V Ip =15A
on resistance for’SEF330/SEF331 0.7 11 Q
for SEF332/SEF333 0.7 ] 15| Q
s Forward Vbs > Ip (on) XRbs (on) max 3 5 mho
transconductance Ipb=15A
DYNAMIC
Ciss Input capacitance 780 1000 | pF
oss Output capacitance Vps =25V f =1 MHz 1560 | 200 | pF
rss Reverse transfer Vgs = 100 | 130 pF
capacitance
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SEF330
SEF331
SEF332
SEF333

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions —l Min. | Typ.' Max.| Unit. ]
SWITCHING
t4 (on) Turn-on delay time Vee = 0.5 Vigripss 30 ns
t, Rise time Ip=15A 35 ns
4 (off) Turn-off delay time Rgs = 16Q R, =15Q 55 ns
t Fall time (see test circuit) 35 ns
SOURCE DRAIN DIODE
Isp Source drain current | for SEF330/SEF331 55 A
for SEF332/SEF333 4.5 A
Ispm(®)  Source drain current | for SEF330/SEF331 22| A
(pulsed) for SEF332/SEF333 18, A
Vsp Forward on voltage for SEF330/SEF331 1.6 \
ID =3A VGS =0
for SEF332/SEF333
b= 25A Vg=0 15| V
e Reverse recovery lsp =5.5A di/dt=100 Alus 600 ns
time T, = 150°C
Q. Reverse recovered 4 uC

charge

*

Pulsed: pulse duration < 300us, duty cycle < 2%

() Pulse width limited by safe operating area.

For typical curves, and clamping inductive load, gate charge, body drain diode trr mea-
surement test circuits see SGSP564 Datasheet.
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SEF330
SEF331
SEF332
SEF333

SWITCHING TIMES RESISTIVE LOAD

Test circuit

SC-0073
Pulse width < 100 us
Duty cycle < 2%
Vv, =10V

Waveforms

I
|
|
1
|

——
tylon) tr  s-60s9 td(otf) tf
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SEF340

SEF341
SEF342
N-CHANNEL POWER MOS TRANSISTORS SEF343
HIGH SPEED SWITCHING APPLICATIONS )
GHS ¢ Vpss  |Rosiony| b
These products are diffused multi-cell silicon gate
N-Channel enhancement mode Power-Mos field | 400V/350V | 0.55 Q | 10A
effect transistors.
400V/350V | 0.80 Q0 | 8A
ABSOLUTE MAXIMUM RATINGS SEF340|SEF341 |SEF342 SEF343
Vps Drain-source voltage (Vgg = 0) 400V ‘ 350V | 400V | 350V
Vbgr Drain-gate voltage (Rgs = 20 KQ) 400V ~ 350V ' 400V ' 350V
Vas Gate-source voltage +20V
Ip Drain current (continuous) T, = 25°C 10A 10A 8A 8A
at T, = 100°C 6A 6A 5A 5A
lom(®) Drain current (pulsed) 40A 40A 32A 32A.
Iom(®) Drain inductive current, clamped 40A 40A 32A 32A
Piot Total power dissipation at T ,,, = 256°C 125W
Derating factor 1mwi/ec
Tstg Storage temperature -55 to 150°C
T Max. operating junction temperature 150°C
(®) Pulse width limited by safe operating area
INTERNAL SCHEMATIC DIAGRAM 0
G
MECHANICAL DATA g Dimensions in mm
Drain connected to case
nz7
TO-3
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SEF340
SEF341
SEF342
SEF343

THERMAL DATA

Rth j-case
TL

Thermal resistance junction-case
Maximum lead temperature for soldering purpose

1°C/wW
300°C

max.

ELECTRICAL CHARACTERISTICS (T_,,, = 25°C unless otherwise specified)

Parameter Test conditions | Min. ‘ Typ. I Max.l Unit |
OFF
Vgr pss Drain-source Ip = 260uA Vgs = 0
breakdown voltage for SEF340/SEF342 400 \%
for SEF341/SEF343 350 \%
Ipss Zero gate voltage Vps = Max. Rating 250| A
drain current (Vgg = 0) Tease = 25°C
Vps = Max. Rating X0.8 1000 uA
Tease = 125°C
lgss Gate-body leakage Vgs = £20V 100 nA
current (Vpg = 0)
ON*
Vs @ Gate threshold Vps = Vgs Ip = 250 A | 2 4| v
voltage
lD (on) On-state drain VDS > ID (on) XRDS (on) max
current Vgs =10V
for SEF340/SEF341 10 A
for SEF342/SEF343 8 A
Rps (on) Static drain-source Vgs> 10V Ip =5A
on resistance for SEF340/SEF341 0.55| Q
for SEF342/SEF343 0.80] Q
[<PR Forward Vbs = b (on) XRbs (on) max 4 6.5 mho
transconductance Ip=5A
DYNAMIC
Ciss Input capacitance 1600( 1000| pF
Coss Output capacitance Vps =25V f=1MHz 300 | 390| pF
rss Reverse transfer Vgs = 0 200 | 260| pF
capacitance
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SEF340
SEF341
SEF342
SEF343

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions l Min. | Typ.\ Max.| Unit.
SWITCHING
t4 (om) Turn-on delay time Vee= 175V Ip=5A 35 ns
. Rise time R =47Q 15 ns
4 (off) Turn-off delay time (see test circuit) 90 ns
t; Fall time 35 ns
SOURCE DRAIN DIODE
Isp Source drain current | for SEF340/SEF341 10 A
for SEF342/SEF343 8 A
Ispm(®)  Source drain current | for SEF340/SEF341 40 A
(pulsed) for SEF342/SEF343 32 A
Vsp Forward on voltage for SEF340/SEF341 2.0 \
lsp=10A Vgs=0
for SEF342/SEF343
ISD = 8 A VGS = O 1 .9 \Y
- Reverse recov. time lgp = 10 A Tl = 150°C 800 ns
di/dt = 100 A/us
Q. Reverse recovered 5.7 uC
charge

*

Pulsed: pulse duration < 300us, duty cycle < 2%
() Pulse width limited by safe operating area.

For typical curves, and clamping inductive load, gate charge, body drain diade trr mea-
surement test circuits see SGSP47 5 Datasheet.
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SEF340
SEF341
SEF342
SEF343

SWITCHING TIMES RESISTIVE LOAD

Test circuit Waveforms

I
I
|
I

B E—
tylon) tr $-6059 td(off) t#

a
SC-0008

Pulse width < 100 us
Duty cycle < 2%
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SEF420

SEF421

SEF422
N-CHANNEL POWER MOS TRANSISTORS SEF4Z3
HIGH SPEED SWITCHING APPLICATIONS Vpss Ros 0 Io
These products are diffused multi-cell silicon gate o
N-Channel enhancement mode Power-Mos field | 500V/450V 30 2.5A
effect transistors.

500V/450V | 4 Q 2 A
ABSOLUTE MAXIMUM RATINGS SEF420‘SEF421 |SEF422 SEF423
Vps Drain-source voltage (Vgg = 0) 500V | 450V ’ 500V | 450V
Vbgr Drain-gate voltage (Rgg = 20 KQ) 500V ° 450V ~ 500V ' 450V
Vgs Gate-source voltage +20V
Ip Drain current (continuous) T, = 25°C 2.6A 2.5A 2A 2A
at Tge = 100°C | 1.6A  1.5A 1A 1A
Ipm(®) Drain current (pulsed) 10A 10A 8A 8A
Ipm(®) Drain inductive current, clamped 10A 10A 8A 8A
Piot Total power dissipation at T, = 25°C 40W
Derating factor 0.32w/°C

Tstg Storage temperature -55 to 150°C
T, Max. operating junction temperature 150°C

(®) Pulse width imited by safe operating area

INTERNAL SCHEMATIC DIAGRAM o

MECHANICAL DATA

Drain connected to case

Dimensions in mm

39 gmat
g20m"

610

C-221
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SEF420
SEF421
SEF422
SEF423

THERMAL DATA

R

th J-case

Thermal resistance junction-case

i Maximum lead temperature for soldering purpose

max. 3.12°C/W
300°C

ELECTRICAL CHARACTERISTICS (T.,,, = 25°C unless otherwise specified)

Parameter Test conditions | Min. | Typ. | Max.| Unit |
OFF
V(BR) DssDrain-source |D = 250uA VGS =0
breakdown voltage for SEF420/SEF422 500 \%
for SEF421/SEF423 450 \Y
Ipss Zero gate voltage Vps = Max. Rating 250| A
drain current (Vgg = 0) Tease = 25°C
Vps = Max. Rating X0.8 1000 uA
Tease = 125°C
lgss Gate-body leakage Vgs = £20V 100| nA
current (Vpg = 0)
ON*
VGS (th) Gate threshold VDS = VGS |D = 250 [lA 2 4 \"
voltage
Ipom  On-state drain Vbs = Ip (on) XRps (on) max
current Vgs =10V
for SEF420/SEF421 2.5 A
for SEF422/SEF423 2 A
Rps (on) Static drain-source Vgs = 10V Ip=1A
on resistance for SEF420/SEF421 1.33] 3 Q
for SEF422/SEF423 1.33| 4 Q
Its Forward VDS > Ip (on) XRDS {on) max 1 3.5 mho
transconductance Ip=25A
DYNAMIC
Ciss Input capacitance 780 [1000| pF
Coss Output capacitance Vps =25V f =1 MHz 1560 | 190| pF
Crss Reverse transfer Vgs = 0 80| 100| pF
capacitance
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SEF420
SEF421
SEF422
SEF423

ELECTRICAL CHARACTERISTICS (continued)

[ Parameter Test conditions | Min. l : Typ.l Max.’ Unit.
SWITCHING
t4 (on) Turn-on delay time Vee = 0.5 Vigripss 60 ns
t, Rise time b=1A 50 ns
t4 (off) Turn-off delay time Rgs = 560 Q R = 500 60 ns
t Fall time (see test circuit) 30 ns
SOURCE DRAIN DIODE
Isp Source drain current | for SEF420/SEF421 2.5 A
for SEF422/SEF423 2 A
Isom(®)  Source drain current for SEF420/SEF421 10 A
(pulsed) for SEF422/SEF423 8 A
Vsp Forward on voltage for SEF420/SEF421 1.4 \%
lsp=25A Vgg=0
for SEF422/SEF423
Isp= 2 A Vgg = O 1.3 V
t, Reverse recovery lsp =25A T, = 150°C 600 ns
time di/dt = 100A/us
Q, Reverse recovered 3.5 uC
charge

* Pulsed: pulse duration < 300us, duty cycle < 2%
() Pulse width limited by safe operating area.
For typical curves, and clamping inductive load, gate charge, body drain diode trr mea-
surement test circuits see SGSP569 Datasheet.
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SEF420
SEF421
SEF422
SEF423

SWITCHING TIMES RESISTIVE LOAD

Test circuit Waveforms

e
ty(on) tr 5-6059 td(ott) tt

SC-0073

Pulse width < 100 us
Duty cycle < 2%
V; =10V
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SEF430

SEF431
SEF432
N-CHANNEL POWER MOS TRANSISTORS - SEF433
EED LICATION
HIGH SPEED SWITCHING APPLICATIONS Vpss Rps onw | b
These products are diffused multi-cell silicon gate
N-Channel enhancement mode Power-Mos field | 500V/450V | 1.6 QO |4.5A
effect transistors,
500V/450V 2 QO 4 A
ABSOLUTE MAXIMUM RATINGS SEF430|SEF431 ISEF432 SEF433
Vps Drain-source voltage (Vgg = 0) 500V l 450V | 500V | 450V
Vbgr Drain-gate voltage (Rgs = 20 KQ) 500V ~ 450V ' 500V ' 450V
Vas Gate-source voltage +20v
lp Drain current (continuous) Tg,e, =25°C 4.5A 4.5A 4A 4A
at Tgae = 100°C | 3A 3A 25A 25A
Iom(®) Drain current (pulsed) 18A  18A 16A 16A
lpLm(®) Drain inductive current, clamped 18A 18A 16A 16A
Piot Total power dissipation at T ,s, = 26°C 75W
Derating factor 0.6w/°C
Tstg Storage temperature -65 to 150°C
) Max. operating junction temperature 150°C
(*) Pulse width limited by safe operating area
INTERNAL SCHEMATIC DIAGRAM o
G
MECHANICAL DATA" S Dimensions in mm
Drain connected to case
871m 17
77
L
=
‘;«:’ R

$2073*
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SEF430
SEF431
SEF432
SEF433

THERMAL DATA

Rih j-case Thermal resistance junction-case max. 1.67°C/wW
T Maximum lead temperature for soldering purpose 30Q°C

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)

Parameter Test conditions | Min. I Typ. | Max.| UnitJ
OFF
Vier pss Drain-source Ip = 250uA Vgs = O
breakdown voltage for SEF430/SEF432 500 \)
for SEF431/SEF433 450 \"
loss Zero gate voltage Vpg = Max. Rating 250| uA
drain current (Vgg = 0) Tease = 25°C
Vps = Max. Rating X0.8 1000 wA
Tease = 126°C
lgss Gate-body leakage Vgs = 220V 100| nA
current (Vpg = 0)
ON*
Ves uny Gate threshold Vps = Vgs Ip = 250 uA 2 4 \Y
voltage
I (on) On-state drain Vbs > Ip (on) XRbs (on) max
current Vgs =10V
for SEF430/SEF431 4.5 A
for SEF432/SEF433 4.0 A
Rps (on) Static drain-source Vgs = 10V Ip =25A
on resistance for SEF430/SEF431 1.33] 1.5 Q
for SEF432/SEF433 1.33 2 O
O¢s Forward VDS > p (on) XRDS (on) max 25|35 mho
transconductance Ip=25A
DYNAMIC
Cs Input capacitance 780 [1000| pF
Coss Output capacitance Vps =26V f = 1 MHz 1560 ( 190| pF
Cres Reverse transfer Vgs = O 80| 100| PpF
capacitance

C-226



SEF430
SEF431
SEF432
SEF433

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions | Min. l Typ.| Max.| Unit. I
SWITCHING
4 (on) Turn-on delay time Vec =225V Ip = 2.5 30 ns
. Rise time Rgs = 15Q R =15Q 30 ns
4 (off) Turn-off delay time (see test circuit) 55 ns
t Fall time 30 ns
SOURCE DRAIN DIODE
lsp Source drain current | for SEF430/SEF431 4.5 A
for SEF432/SEF433 4 A
Ispm(®)  Source drain current | for SEF430/SEF431 18 A
(pulsed) for SEF432/SEF433 16 A
Vsp Forward on voltage for SEF430/SEF431 1.4 \
ISD = 4.5 A VGS = 0
for SEF432/SEF433
ISD= 4A VGS= O 13 \"
t, Reverse recovery Isp=45A T;=150°C 800 ns
time di/dt = 100 A/us
Qr Reverse recoved 4.6 ucC
charge

*

Pulsed: pulse duration < 300us, duty cycle < 2%

(e) Pulse width limited by safe operating area.
For typical curves, and clamping inductive load, gate charge, body drain diode trr mea-
surement test circuits see SGSP368 Datasheet.
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SEF430
SEF431
SEF432
SEF433

SWITCHING TIMES RESISTIVE LOAD

Test circuit

+

<o

SC-0073
Pulse width < 100 us
Duty cycle < 2%

Waveforms
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N-CHANNEL POWER MOS TRANSISTORS

SEF440
SEF441
SEF442
SEF443

HIGH SPEED SWITCHING APPLICATIONS

These products are diffused multi-cell

silicon gate

N-Channel enhancement mode Power-Mos field
effect transistors.

ABSOLUTE MAXIMUM RATINGS

Vpss Rpson | b
500V/450V | 0.85 O 8A
5QOV/450V 1.10 Q 7A

SEF440|SEF441 |SEF442 SEF443

Vbs
Voar
Vgs
Io

Ipm(®)
loLm(®)
PtOt

Ts(g

T,

500V l 450V l 500V

Drain-source voltage (Vgg = 0) 450V

Drain-gate voltage (Rgs = 20 KQ) 500V ' 450V ° 500V © 450V

Gate-source voltage +20V

Drain current (continuous) T, = 25°C 8A 8A 7A 7A
at T, = 100°C 5A 5A 4A 4A

Drain current (pulsed) 32A 32A 28A 28A

Drain inductive current, clamped 32A 32A 28A 28A

Total power dissipation at T.,,, = 25°C 125W

Derating factor 1wr/ecC

Storage temperature -55 to 150°C

Max. operating junction temperature 150°C

(e) Pulse width hmited by safe operating area

INTERNAL SCHEMATIC DIAGRAM 0

MECHANICAL DATA

Drain connected to case

Dimensions in mm

395m
301
—
1
@
—
£20™
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SEF440
SEF441
SEF442
SEF443

THERMAL DATA

Rih -case Thermal resistance junction-case max. 1°C/W
T Maximum lead temperature for soldering purpose 300°C

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)

Parameter Test conditions , Min. I Typ. IMax.l Unit |
OFF
Vier pss Drain-source Ip = 250uA Vgs = 0
breakdown voltage for SEF440/SEF442 500 \%
for SEF441/SEF443 450 \
Ipss Zero gate voltage Vps = Max. Rating 250 uA
drain current (Vgg = 0) Tease = 25°C
Vps = Max. Rating X0.8 1000 uA
Tease = 125°C
lgss Gate-body leakage Vgs = £20V 100| nA
current (Vpg = 0)
ON*
Ves wny Gate threshold Vps = Vgs Ip = 250 uA 2 4 \
voltage
Ibon) ~ On-state drain Vs > Ib (on) XRos (on) max
current Vgs =10V
for SEF440/SEF441 8 A
for SEF442/SEF443 7 A
Rps (on) Static drain-source Vgs= 10V Ip =4 A
on resistance for SEF440/SEF441 0.75] 0.85| Q
for SEF442/SEF443 0.756] 1.10] Q
s Forward Vbs > Ip (on) XRbs (on) max 4 175 mho
transconductance Ib=4A
DYNAMIC
Ciss Input capacitance 1600|1900 | pF
Coss Output capacitance Vps =25V f =1 MHz 230| 280 | pF
Ciss Reverse transfer Vgs =0 140 170 | pF
capacitance
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SEF440

SEF441
SEF442
SEF443
ELECTRICAL CHARACTERISTICS (continued)
Parameter Test conditions l Min. | Typ.l Max.\ Unit.
SWITCHING
4 (on) Turn-on delay time Vee =200V Ip=4A 35 ns
t, Rise time R =470 15 ns
t4 (off) Turn-off delay time (see test circuit) 90 ns
t Fall time 30 ns
SOURCE DRAIN DIODE
Isp Source drain current | for SEF440/SEF441 8 A
for SEF442/SEF443 7 A
Ispm(®)  Source drain current for SEF440/SEF441 32 A
(pulsed) for SEF442/SEF443 28 A
Vsp Forward on voltage for SEF440/SEF441 2 \
Isp = 8A Vgg=0
for SEF442/SEF443
lsp=7A Vgs=0 1.9 V
t, Reverse recov. time lso = 8A T, =150°C 1100 ns
di/dt = 100 Alus
Q Reverse recovered 6.4 ucC
charge

* Pulsed: pulse duration < 300us, duty cycle < 2%

(e) Pulse width limited by safe operating area.
For typical curves, and clamping inductive load, gate charge, body drain diode trr mea-
surement test circuits see SGSP578 Datasheet.
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SEF440
SEF441
SEF442
SEF443

SWITCHING TIMES RESISTIVE LOAD

Test circuit
R
Py
VgO—¢ "y
v; 2200 (33 | Vg
(i" WF | pF
DUT
-_—
SC-0008

Pulse width < 100 us
Duty cycle < 2%
V; =10V

-Waveforms
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SEF510
SEFS11
SEF512

N-CHANNEL POWER MOS TRANSISTORS SEFS13

HIGH SPEED SWITCHING APPLICATIONS Vpss Ros ony | b
These products are diffused multi-cell silicon gate

N-Channel enhancement mode Power-Mos field 100V/60V 0.6 O 4 A

effect transistors.
100Vv/60V | 0.8 QO | 3.65A

ABSOLUTE MAXIMUM RATINGS SEF510|SEF511|SEF512 SEF513

Vps Drain-source voltage (Vgg = 0) 100V ‘ 60V ‘ 100V 60V

Vber Drain-gate voltage (Rgg = 20 KQ) 100V 60V ' 100V 60V

Vgs Gate-source voltage 20V

Ip Drain current (continuous) T, = 25°C 4A 4A  3.5A 3.5A
at Tg,ee = 100°C | 2.6A 2.5A 2A 2A

lom(®) Drain current (pulsed) 16A 16A 14A 14A

loLm(®) Drain inductive current, clamped 16A 16A 14A 14A

Piot Total power dissipation at T ,,, = 25°C 20w

Derating factor 0.16wW/°C
Teig Storage temperature -565 to 150°C
T, Max. operating junction temperature 150°C

(®) Pulse width imited by safe operating area

INTERNAL SCHEMATIC DIAGRAM 0

G
MECHANICAL DATA O Dimensions in mm
Drain'cbnnected to tab 104
. g
T 231
3% = 3
b i ~
i . 121] ]
4 £
S
[Tl of T 25 |
o 08 oeamas |l

c-om TO-220
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SEF510
SEFS1
SEF512
SEF513

THERMAL DATA

Rih j-case Thermal resistance junction-case max. 6.4°C/W
T, Maximum lead temperature for soldering purpose 300°C

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)

Parameter 1 Test conditions Min. | Typ. | Max.| Unit l
OFF
Vigr pss Drain-source Ip = 250uA Vgg = O
breakdown voltage for SEF510/SEF512 100 \%
for SEF511/SEF513 60 \
Ibss Zero gate voltage Vps = Max. Rating 250 uA
drain current (Vgg = 0) Tease = 25°C
Vps = Max. Rating X0.8 1000 uA
Tease = 125°C
lgss Gate-body leakage Vgs = 120V 100| nA
current (Vpg = 0)
ON*
Vgs @n Gate threshold Vps = Vgs Ip = 250 uA 2 4 \Y
voltage
Ioony  On-state drain Vbs = Ib (on) XRbs (on) max
current Vgs =10V
for SEF510/SEF511 4 A
for SEF512/SEF513 3.5 A
Rps (on) Static drain-source Vgs= 10V Ip =2 A
on resistance for SEF510/SEF511 06| Q
for SEF512/SEF513 08| QO
Its Forward Vps > Ip (on) XRps (on) max 1 2.5 mho
transconductance Ib=2A
DYNAMIC
Ciss Input capacitance 180 | 250 pF
oss Output capacitance Vps =25V f =1 MHz 60| 100| pF
Ciss Reverse transfer Vgs = 30 40| pF
capacitance
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SEF510
SEF51
SEF512
SEF513

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions I Min. | Typ.| Max.l Unit.
SWITCHING
14 (on) Turn-on delay time Vee = 0.5 Vigripss 20 ns
t, Rise time Ip = 2A 25 ns
t4 (off) Turn-off delay time Rgs = 60 Q R, =50Q 25 ns
t Fall time (see test circuit) 20 ns
SOURCE DRAIN DIODE
T
Isp Source drain current | for SEF5610/SEF511 4 A
for SEF512/SEF513 3.5 A
Ispm(®)  Source drain current | for SEF510/SEF511 16 A
(pulsed) for SEF512/SEF513 14 A
Vsp Forward on voltage for SEF510/SEF511 2.5 \
lSD =4A VGS = 0
for SEF512/SEF513
Isp=3.5A Vi =0 21V
t,, Reverse recov. time lsp =4A T;=150°C 230 ns
di/dt = 100 Alus
Qy Reverse recovered 1.4 ucC
charge

* Pulsed: pulse duration < 300us, duty cycle < 2%
(e) Pulse width limited by safe operating area.
For typical curves, and clamping inductive load, gate charge, body drain diode trr mea-
surement test circuits see SGSP351 Datasheet.
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SEF510
SEFS1
SEF512
SEF513

SWITCHING TIMES RESISTIVE LOAD

Test circuit Waveforms
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SC-0073

Pulse width < 100 us
Duty cycle < 2%
V; =10V
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SEF520
SEF521
SEF522

N-CHANNEL POWER MOS TRANSISTORS SEF523

HIGH SPEED SWITCHING APPLICATIONS

: Vbss Rps ony | b
These products are diffused multi-cell silicon gate
N-Channel enhancement mode Power-Mos field | 100V/60V | 0.3 Q 8A

effect transistors.
100v/60V | 0.4 O 7A

ABSOLUTE MAXIMUM RATINGS SEF520|SEF521|SEF522|SEF523

Vps Drain-source voltage (Vgg = 0) 100V ‘ 60V ‘ 100V | 60V

Voer Drain-gate voltage (Rgg = 20 KQ) 100V ° 60V 100V ° 60V

Vgs Gate-source voltage +20v

I Drain current (continuous) T, = 25°C 8A 8A 7A 7A
at Tgeee = 100°C 5A 5A 4A aA

Iom(®) Drain current (pulsed) 32A 32A 28A 28A

Ipm(®) Drain inductive current, clamped 32A 32A 28A 28A

Piot Total power dissipation at T, = 25°C 40w

Derating factor 0.32w/°C
Tstg Storage temperature -65 to 150°C
T, Max. operating junction temperature 150°C

(e) Pulse width limited by safe operating area

INTERNAL SCHEMATIC DIAGRAM o

G
MECHANICAL DATA Q Dimensions in mm
Drain connected to tab 104mas
104 Le

a:l a31me P
| A=y -
385 i
7

E
]
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1me J &
g o
07" 25% s ||
o 08 ogamer |
s c-onz TO-220
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SEF520
SEF521
SEF522
SEF523

THERMAL DATA

Rih y-case Thermal resistance junction-case max. 3.12°C/W
T, Maximum lead temperature for soldering purpose 300°C

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)

Parameter Test conditions I Min. | Typ. | Max.| Unit |
OFF
Vgr pss Drain-source Ip = 250uA Vgg = O
breakdown voltage for SEF520/SEF522 100 \%
for SEF521/SEF523 60 \
Ipss Zero gate voltage Vps = Max. Rating 250| uA
drain current (Vgg = 0) Tease = 25°C
Vps = Max. Rating X0.8 1000| uA
Tease = 125°C
Igss Gate-body leakage Vgs = £20V 100| nA
current (Vpg = 0)
ON*
Vs uny Gate threshold Vps = Vgs Ilp = 250 uA 2 4 \
voltage
Ib (on) On-state drain Vbs > Ip (on) XRps (on) max
current Vgs =10V
for SEF520/SEF521 8 A
for SEF522/SEF523 7 A
Rps (on) Static drain-source Vgs = 10V Ip =4A
on resistance for SEF520/SEF521 0.2 | 03| Q
for SEF522/SEF523 02| 04| QO
s Forward Vbs > 1o on) XRos tonj max | 1-5 | 3.7 mho
transconductance Ib=4A
DYNAMIC
Ciss Input capacitance 375 | 480| pF
Coss Output capacitance Vps =25V f =1 MHz 180 | 230| pF
Ciss Reverse transfer Vgs =0 90 | 110| pF
capacitance
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SEF520
SEF521
SEF522
SEF523

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions | Min. Typ.| Max.\ Unit. }
SWITCHING
t4 (on) Turn-on delay time Vee = 0.5 Vigg) pss 40| ns
t, Rise time Ip = 70| ns
4 (off) Turn-off delay time Rgs = 50Q R =50Q 100| ns
ty Fall time (see test circuit) 70| ns
SOURCE DRAIN DIODE
Isp Source drain current | for SEF620/SEF521 8 A
for SEF522/SEF523 7 A
Ispm(®)  Source drain current | for SEF5620/SEF521 32 A
(pulsed) for SEF522/SEF523 28 A
Vsp Forward on voltage for SEF520/SEF521 2.5 \
Ipb=7A Vgs=0
for SEF522/SEF523
Ip=8A Vg =0 23| V
t, Reverse recovery Isp=8A T, =150°C 280 ns
time di/dt = 100 Alus
Q. Reverse recovered 1.6 uC
charge

* Pulsed: pulse duration < 300us, duty cycle < 2%
(e) Pulse width limited by safe operating area.
For typical curves, and clamping inductive load, gate charge, body drain diode trr mea-
surement test circuits see SGSP311 Datasheet.
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SEF520
SEF521
SEF522
SEF523

SWITCHING TIMES RESISTIVE LOAD

Test circuit Waveforms

+——
tylon) tr 5-6059 td(ott) tt

SC-0073

Pulse width < 100 us
Duty cycle < 2%
V, =10V
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SEF530
SEF531
SEF532

N-CHANNEL POWER MOS TRANSISTORS S8

HIGH SPEED SWITCHING APPLICATIONS

Vbss Rps on1 | b
These products are diffused multi-cell silicon gate
N-Channel enhancement mode Power-Mos field | 100V/60V | 0.18 Q | 14A

effect transistors.
100Vv/60V | 0.25 QQ | 12A

ABSOLUTE MAXIMUM RATINGS SEF530|SEF531 |SEF532 SEF533

Vbs Drain-source voltage (Vgg = 0) 100V ’ 60V l 100V | 60V

Vbgr Drain-gate voltage (Rgs = 20 KQ) 100V = 60V " 100V ' 60V

Vgs Gate-source voltage *20v

Ip Drain current (continuous) T, =25°C 14A 14A 12A 12A
at Tcee = 100°C 9A 9A 8A 8A

Iom(®) Drain current (pulsed) 56A 56A 48A 48A

lpLm(®) Drain inductive current, clamped 56A 56A 48A 48A

Piot Total power dissipation at T ,,, = 25°C 75W

Derating factor 0.6/W°C
Tetg Storage temperature -65 to 150°C
T; Max. operating junction temperature 150°C

(e) Pulse width limited by safe operating area

INTERNAL SCHEMATIC DIAGRAM 0

6
MECHANICAL DATA S Dimensions in mm
Drain connected to tab 104
o mm-,‘a
o=
5 i % -
{1} 121)
g 4
'é‘ o
07’2” 254 25 |
o 08 osamas I
s c-om TO-220
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SEF530
SEF531
SEF532
SEF533

THERMAL DATA

Rih j-case Thermal resistance junction-case max. 1.67°C/W
T Maximum lead temperature for soldering purpose 300°C

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)

Parameter Test conditions | Min. | Typq Max.| Unit I
OFF
Vigripss Drain-source Ip = 250uA Vgg = O
breakdown voltage for SEF530/SEF532 100 \%
for SEF531/SEF533 60 \
Ibss Zero gate voltage Vpg = Max. Rating 250 uA
drain current (Vgg = 0) Tease = 25°C
Vps = Max. Rating X0.8 1000 uA
Tease = 125°C
lgss Gate-body leakage Vgs = £20V 100{ nA
current (Vpg = 0)
ON*
Vgs @y Gate threshold Vps = Vgs Ip = 250 uA 2 4 \%
voltage
lD (on) On-stqte drain VDS > ID (on) XRDS (on) max
current Vgg =10V
for SEF530/SEF531 14 A
for SEF532/SEF533 12 A
Rps (on) Static drain-source Vgs = 10V Ip =8 A
on resistance for SEF530/SEF531 0.085| 0.18] Q
for SEF532/SEF533 0.085| 0.25] Q
Ot Forward Vbs > Ib (om XRbs (on) max 4 |85 mho
transconductance Ib=8A
DYNAMIC
Ciss Input capacitance 950 (1200 | pF
oss Output capacitance Vps =25V f =1 MHz 180 | 480 | pF
Ciss Reverse transfer Vgs = 0 370 | 230| PpF
capacitance
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SEF530
SEF531
SEF532
SEF533

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions ] Min. [ Typ1 Max.l Unit. |
SWITCHING
t4 (on) Turn-on delay time Vee = 36V Ip=8A 30 ns
t, Rise time Rgs = 156 Q R;=15Q 75 ns
t4 (off) Turn-off delay time (see test circuit) 40 ns
t Fall time 45 ns
SOURCE DRAIN DIODE
lsp Source drain current | for SEF530/SEF531 14 A
for SEF532/SEF533 12 A
Ispm(®)  Source drain current | for SEF630/SEF531 56 A
(pulsed) for SEF532/SEF533 48 A
Vsp Forward on voltage for SEF530/SEF531 2.5 \
lsp=14A Vg, =0
for SEF532/SEF533
Isp= 12A Vi =0 23| V
t, Reverse recovery Isp= 14 A T;= 150°C 360 ns
time di/dt = 100 Alus
Q. Reverse recovered 2.1 uC
charge

*

Pulsed: pulse duration < 300us, duty cycle < 2%
(®) Pulse width limited by safe operating area.

For typical curves, and clamping inductive load, gate charge, body drain diode trr mea-
surement test circuits see SGSP361 Datasheet.
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SEF530
SEF531
SEF532
SEF533

SWITCHING TIMES RESISTIVE LOAD

Test circuit

SC-0073

Pulse width < 100 us
Duty cycle < 2%
V, =10V

Waveforms

vf""

0°le
90%.;

——
tylon) tr 5-50¢5 td(otf) tf
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SEF541

SEF542
SEF543
N-CHANNEL POWER MOS TRANSISTORS
HIGH SPEED SWITCHING APPLICATIONS VDSS Rps (ON) Ip
These products are diffused multi-cell silicon gate
N-Channel enhancement mode Power-Mos field 60V 0.085 Q| 27A

effect transistors.

100V/60V [0.11 Q| 24A

ABSOLUTE MAXIMUM RATINGS

SEF541 | SEF542 | SEF543

Vps
Vber
Vas
Ip
IDM(.)
Ipm(®)
Ptot
Tstg
]

Drain-source voltage (Vgg = 0)
Drain-gate voltage (Rgg = 20 KQ)
Gate-source voltage

Drain current (continuous) T,

at Toee = 100°C | 17A

Drain current (pulsed)

Drain inductive current, clamped

Total power dissipation at T s, = 25°C
Derating factor

Storage temperature

Max. operating junction temperature

60V
60v

27A

108A
108A

' 100V l 60V
100V 60V
+20V
24A 24A
15A 15A
96A 96A
96A 96A
125W
1w/eC

-65 to 150°C
150°C

(e) Pulse width imited by safe operating area

INTERNAL SCHEMATIC DIAGRAM o

MECHANICAL DATA

Drain connected to tab

u

m

:
|87
]

15 gmax

277

102

254

C-245
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SEF541
SEF542
SEF543

THERMAL DATA

Rih j-case Thermal resistance junction-case max. 1°C/W
T, Maximum lead temperature for soldering purpose 300°C

ELECTRICAL CHARACTERISTICS (T ., = 25°C unless otherwise specified)

Parameter Test conditions ] Min. | Typ. | Max.| Unit |
OFF
Vier pss Drain-source Ip = 250uA Vgg = O
breakdown voltage for SEF542 100 \%
for SEF541/SEF543 60 \
Ipss Zero gate voltage Vps = Max. Rating 250| uA
drain current (Vgg = 0) Tease = 25°C
Vps = Max. Rating X0.8 1000{ wuA
Tease = 125°C
lgss  Gate-body leakage Vgg = £20V 100| nA
current (Vpg = 0)
ON*
Vgs uny Gate threshold Vps = Vgs Ip = 250 uA 2 4 \
voltage
Ipom  On-state drain Vos > Ip (on) XRos on) max
current Vgs =10V
for SEF541 27 A
for SEF542/SEF543 24 A
Rps (on) Static drain-source Vgs= 10V Ip =15 A
on resistance for SEF541 42| 85| mQ
for SEF542/SEF543 87 | 110 mQ
Gs Forward Vbs = Ip on) XRps (on) max 6 |85 mho
transconductance Ipb=15A
DYNAMIC
Ciss Input capacitance 1100|1400 pF
Coss Output capacitance Vps =25V f =1 MHz 600| 800 pF
Ciss Reverse transfer Vgs = 0 300( 400 pF
capacitance
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SEF541

SEF542
SEF543
ELECTRICAL CHARACTERISTICS (continued)
L Parameter Test conditions Min. | Typ. Max.l Unit. |
SWITCHING
t4 (on) Turn-on delay time Vee =30V Ip=15A 30 .ns
t, Rise time R, =47Q 60 ns
t4 (off) Turn-off delay time (see test circuit) 80 ns
t Fall time 30 ns
SOURCE DRAIN DIODE
lsp Source drain current | for SEF541 27 A
for SEF542/SEF543 24 A
Ispm(®)  Source drain current | for SEF541 108 A
(pulsed) for SEF542/SEF543 96 A
Vgp Forward on voltage for SEF541 2.5 \
lSD = 27 A VGS = 0
for SEF542/SEF543
ISD= 24 A VGS =0 23 \
t, Reverse recovery lsp = 27 A T; = 150°C 500 ns
time di/dt = 100 Alus
Qrr Reverse recovered 2.9 uC
charge

* Pulsed: pulse duration < 300us, duty cycle < 2%
(e) Pulse width limited by safe operating area.
For typical curves, and clamping inductive load, gate charge, body drain diode trr mea-

surement test circuits see:

for SEF541, SGSP381 Datasheet.
for SEF542/SEF543, SGSP361 Datasheet.
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SEF541
SEF542 -
SEF543

SWITCHING TIMES RESISTIVE LOAD

Test circuit Waveforms

t t
- td t
SC-0008 d (on) tr 5-6059 (off)

Pulse width < 100 us
Duty cycle < 2%
V; =10V
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SEF620

SEF621

SEF622
N-CHANNEL POWER MOS TRANSISTORS SEF623
HIGH SPEED SWITCHING APPLICATIONS Vpss Rps I
These products are diffused multi-cell silicon gate
N-Channel enhancement mode Power-Mos field | 200V/150V | 0.8 Q 5A
effect transistors.

200V/150V | 1.2 0O 4A

ABSOLUTE MAXIMUM RATINGS

SEF620|SEF621 |SEF622 |SEF623

Vps
Voer
Vs
Ip

Ipm(®)
IpLm(®)
Ptot
TSlg
i

Drain-source voltage (Vgg = 0)

Drain-gate voltage (Rgs = 20 KQ)

Gate-source voltage

Drain current (continuous) T e
at T

Drain current (pulsed)

Drain inductive current, clamped

Total power dissipation at T ;e = 25°C

Derating factor

Storage temperature

Max. operating junction temperature

200V

5A

case = 100°C | 3A

20A
20A

150V ~ 200V
20V
5A 4A
3A 2.5A
20A 16A
20A 16A
40W
0.32wW/°C
-55 to 150°C
150°C

200V | 150V I 200V ‘ 150V

150V

4A
2.5A
16A
16A

(®) Pulse width imited by safe operating area

INTERNAL SCHEMATIC DIAGRAM 0

MECHANICAL DATA

Drain.connected to tab * g

15 gmax

— X7

C-249
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SEF620
SEF621
SEF622
SEF623

THERMAL DATA

Rih -case Thermal resistance junction-case max. 3.12°C/W
N Maximum lead temperature for soldering purpose 300°C

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)

Parameter Test conditions | Min. | Typ. | Max.| Unit I
OFF
Vgr oss Drain-source Ip = 250uA Vgs = 0
breakdown voltage for SEF620/SEF622 200 . \Y
for SEF621/SEF623 150 \
loss Zero gate voltage Vpg = Max. Rating 250| uA
drain current (Vgg = 0) Tease = 26°C
Vps = Max. Rating X0.8 1000| A
Tease = 125°C
lgss Gate-body leakage Vgs = 220V 100| nA
current (Vpg = 0)
ON*
Vgs uny Gate threshold Vps = Vgs Ip = 250 A 2 4 \Y
voltage
b (om On-state drain Vbs > b (om XRbs (on) max
current Vgs =10V
for SEF620/SEF621 5 A
for SEF622/SEF623 4 A
Rps (on) Static drain-source Vgs = 10V Ip =25 A
on resistance for SEF620/SEF621 0.43]| 0.8| Q
for SEF622/SEF623 043( 1.2 Q
Os Forward - Vbs > Ip (on) XRps (on) max 1.3 3 mho
transconductance Ipb=25A
DYNAMIC
Ciss Input capacitance 380 | 500| pF
Coss Output capacitance Vps =256V f =1 MHz 100 | 130| pF
Crss Reverse transfer Vgs = 0 50| 65| pF
capacitance
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SEF620
SEF621
SEF622
SEF623

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ.l Max.I Unit. l
SWITCHING
t4 (on) Turn-on delay time Vee = 0.5 Vigripss 40| ns
t, Rise time Ib=25A 60| ns
tq (off) Turn-off delay time Rgs = 50 Q R; = 560 O 100| ns
t¢ Fall time (see test circuit) 60| ns
SOURCE DRAIN DIODE
Isp Source drain current | for SEF620/SEF621 5 A
for SEF622/SEF623 4 A
Ispm(®)  Source drain current | for SEF620/SEF621 20 A
(pulsed) for SEF622/SEF623 16 A
Vsp Forward on voltage for SEF620/SEF621 2 \
lsp=5A Vgg=0
for SEF622/SEF623
lsp=4A Vg=0 14| V
t, Reverse recovery lsp = 6 A T;= 150°C 350 ns
time di/dt = 100 A/us
Qr Reverse recoved 2.3 uC
charge

* Pulsed: pulse duration < 300us, duty cycle < 2%
() Pulse width limited by safe operating area.

For typical curves, and clamping inductive load, gate charge, body drain diode trr mea-
surement test circuits see SGSP317 Datasheet.
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SEF620
SEF621
SEF622
SEF623

SWITCHING TIMES RESISTIVE LOAD

Test circuit

SC-0073

Pulse width < 100 us
Duty cycle < 2%
V; =10V

Waveforms

5-6059

td(otf) tf
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SEF630

SEF631
SEF632
N-CHANNEL POWER MOS TRANSISTORS SEF633
APPLICATIONS
HIGH SPEED SWITCHING Voss | Rosom| o
These products are diffused multi-cell silicon gate
N-Channel enhancement mode Power-Mos field | 200V/150V | 0.4 Q 9A
effect transistors.
200V/150V | 0.6 QO | 8A
ABSOLUTE MAXIMUM RATINGS SEF630|SEF631|SEF632| SEF633
Vps " Drain-source voltage (Vgg = 0) 200V ’ 150V | 200V | 150V
VR Drain-gate voltage (Rgg = 20 KQ) 200V © 150V ° 200V © 150V
Vgs Gate-source voltage +20V
o Drain current (continuous) T.,,, = 25°C 9A 9A 8A 8A
at T, = 100°C 6A 6A 5A 5A
lom(®) Drain current (pulsed) 36A 36A 32A 32A
loLm(®) Drain inductive current, clamped 36A 36A 32A 32A
Piot Total power dissipation at T, = 25°C 75W
Derating factor 0.6W/°C
Totg Storage temperature -65 to 150°C
Ti Max. operating junction temperature 150°C
(*) Pulse width limited by safe operating area
INTERNAL SCHEMATIC DIAGRAM 0
G
MECHANICAL DATA Dimensions in mm
(3
Drain connected to tab P
a & gmax
ﬁ} 1.37mas
/_'Q¥ — £l -
3355 e :‘:
D 1§ ~
j ) 121
25 | I
osamax

C-253
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SEF630
SEFB31
SEF632
SEF633

THERMAL DATA

Rth J-case
T

Thermal resistance junction-case
Maximum lead temperature for soldering purpose

max.

1.67°C/W
300°C

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)

Parameter Test conditions | Min. I Typ. l Max.| Unit |
OFF
Ver pss Drain-source Ip = 260uA Vgs = O
breakdown voltage for SEF630/SEF632 200 \
for SEF631/SEF633 150 \
lpss Zero gate voltage Vps = Max. Rating 250| uA
drain current (Vgg = 0) Tease = 25°C
Vps = Max. Rating X0.8 1000 uA
Tease = 125°C
lgss Gate-body leakage Vgs = 20V 100| nA
current (Vpg = 0)
ON*
VGS (th) Gate threshold VDS = VGS ID = 250 [,lA 2 4 \
voltage
Ip oy On-state drain Vs > Ip (on XRos (on) max
current Vgs =10V
for SEF630/SEF631 9 A
for SEF632/SEF633 8 A
Rps (on) Static drain-source Vgs = 10V Ip =5 A
on resistance for SEF630/SEF631 0.25( 04| Q
for SEF632/SEF633 0.25| 0.6| Q
O¢s Forward VDS > ID (on) XRDS (on) max 3 mho
transconductance Ip =
DYNAMIC
Ciss Input capacitance 980 {1200 | pF
oss Output capacitance Vps =25V f = 1MHz 200 | 260| pF
rss Reverse transfer Vgs =0 80| 100 | pF
capacitance
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SEF630

SEF631
SEF632
SEF633
ELECTRICAL CHARACTERISTICS (continued)
Parameter Test conditions ‘ Min.l Typ. Max.l UnitJ
SWITCHING
t4 (on) Turn-on delay time Vee =90V Ip=5A 30 ns
t, Rise time Rgs =150 R =150 50 ns
t4 (off) Turn-off delay time (see test circuit) 50 ns
¢ Fall time 40 ns
SOURCE DRAIN DIODE
Isp Source drain current for SEF630/SEF631 9 A
for SEF632/SEF633 8 A
Ispm(®)  Source drain current | for SEF630/SEF631 36 A
(pulsed) for SEF632/SEF633 32 A
Vsp Forward on voltage for SEF630/SEF631 2 \
Ilsp=9A Vgg=0
for SEF632/SEF633
lsp=8A Vi =0 18| V
t, Reverse recovery Isp = 9 A T;=150°C 450 ns
time di/dt = 100 Alus
Qe Reverse recoved 3 uC
charge

* Pulsed: pulse duration < 300us, duty cycle < 2%
(®) Pulse width limited by safe operating area.

For typical curves, and clamping inductive load, gate charge, body drain diode trr mea-

surement test circuits see SGSP574 Datasheet.
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SEF630
SEF631
SEF632
SEFG33

SWITCHING TIMES RESISTIVE LOAD

Test circuit Waveforms

)
I
|

- -—m
2200 |33 Vee
pF pF

t t
- I3 t
Sc-0073 glon) tr s-goss d(oft) tf

Pulse width < 100 us
Duty cycle < 2%
Vv, = 10V
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SEF710
SEFTI1
SEF712

N-CHANNEL POWER MOS TRANSISTORS SEFTI3

HIGH SPEED SWITCHING APPLICATIONS

Vbss Rps ony | b
These products are diffused multi-cell silicon gate
N-Channel enhancement mode Power-Mos field | 400V/350V | 3.6 Q | 1.5A

effect transistors.
400V/350V 5 QO |1.3A

ABSOLUTE MAXIMUM RATINGS SEF710|SEF711|SEF712|SEF713

Vps Drain-source voltage (Vgg = 0) 400V | 350V | 400V | 350V

Voer Drain-gate voltage (Rgg = 20 KQ) 400V ~ 350V ° 400V ' 350V

Vgs Gate-source voltage 20V

Ip Drain current (continuous) T, = 25°C 1.5A 1.5A 1.3A 1.3A
at Tgue = 100°C 1A 1A 0.8A 0.8A

Ipm(®) Drain current (pulsed) 6A 6A 5A 5A

IDI_M (o) Drain inductive current, clamped B6A 6A 5A BA

Piot Total power dissipation at T s, = 25°C 20w

Derating factor 0.16W/°C
Tstg Storage temperature -65 to 150°C
T, Max. operating junction temperature 150°C

(®) Pulse width imited by safe operating area

INTERNAL SCHEMATIC DIAGRAM o

MECHANICAL DATA Q Dimensions in mm

Drain cbnnected to tab

g

1270

c-om TO-220
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SEF710
SEF711
SEFT12
SEF713

THERMAL DATA

Rin |-case Thermal resistance junction-case max. 6.4°C/W
T Maximum lead temperature for soldering purpose 300°C

ELECTRICAL CHARACTERISTICS (T.,,, = 25°C unless otherwise specified)

Parameter Test conditions l Min. I Typ. | Max.] Unit y
OFF
Vgr pss Drain-source Ip = 250uA Vgs = OV
breakdown voltage for SEF710/SEF712 400 \%
for SEF711/SEF713 350 \Y
lpss Zero gate voltage Vps = Max. Rating 250 uA
drain current (Vgg = 0) Tease = 25°C
Vps = Max. Rating X0.8 1000 wuA
Tease = 125°C
Igss Gate-body leakage Vgs = £20V 100| nA
current (Vpg = 0)
ON*
Vgs ity Gate threshold Vps = Vgs Ip = 250 uA 2 4 \
voltage
Ip on)  On-state drain Vbs = Ip (on) XRps (on) max
current Vgs =1
for SEF710/SEF711 1.5 A
for SEF712/SEF713 1.3 A
Rps on) Static drain-source Vgs= 10V Ip =0.8 A
on resistance for SEF710/SEF711 21| 36| Q
for SEF712/SEF713 2.1 5 0
Os Forward Vbs > b (on) XRps (on) max 0.5 | 1.25 mho
transconductance Ip =08A
DYNAMIC
Ciss Input capacitance 340 | 450| pF
oss Output capacitance Vps =25V f =1 MHz 60 95| pF
Crss Reverse transfer Vps = OV 30 50| pF
capacitance
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SEF710
SEFTH
SEFT12
SEFT13

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions 1 Min. l Typ.l Max.l Unit.
SWITCHING
t4 (on) Turn-on delay time Vee = 0.5 Vg, pss 10 ns
t, Rise time Ip = 0.8 A 20 ns
t4 (off) Turn-off delay time Rgs = 60 Q R =500 10 ns
t Fall time (see test circuit) 15 ns
SOURCE DRAIN DIODE
Isp Source drain current | for SEF710/SEF711 1.5 A
for SEF712/SEF713 1.3 A
Ispm(®)  Source drain current for SEF710/SEF711 6 A
(pulsed) for SEF712/SEF713 5 A
Vsp Forward on voltage for SEF710/SEF711 1.6 \
lsp=15A Vgs=0
for SEF712/SEF713
|SD=1.3A VGS= 0 1.5 \%
t,, Reverse recov. time Isp = 1.5 A T, = 150°C 380 ns
di/dt = 100 Alus
Q. Reverse recovered 2.7 uC
charge

*

Pulsed: pulse duration < 300us, duty cycle < 2%

(e) Pulse width limited by safe operating area.

For typical curves, and clamping inductive load, gate charge, body drain diode trr mea-

surement test circuits see SGSP331 Datasheet.
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SEF710
SEFT
SEF712
SEF713

SWITCHING TIMES RESISTIVE LOAD

Test circuit Waveforms

]
I
! 10
! .

i

+——
tyton) tr 5-6059 td(off) tt

SC-0073

Pulse width < 100 us
Duty cycle < 2%
Vv, =10V
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SEF720
SEF721
SEF722

N-CHANNEL POWER MOS TRANSISTORS SEF123

HIGH SPEED SWITCHING APPLICATIONS Voss  |Rosom| o

These products are diffused multi-cell silicon gate
N-Channel enhancement mode Power-Mos field 400V/350V |1.8 O 3A

effect transistors. . 400V/350V | 2.5 O 2.5A
ABSOLUTE MAXIMUM RATINGS ssnzo’senm |SEF722|SEF723
Vps Drain-source voltage (Vgg = 0) 400V ’ 350V ‘ 400V ‘ 350V
Vbgr Drain-gate voltage (Rgs = 20 KQ) 400V ' 350V © 400V ' 350V
Vas Gate-source voltage +20V
I Drain current (continuous) T, = 25°C 3A 3A 2.5A 2.5A
at Tguee = 100°C 2A 2A 1.5A 1.5A
Iom(®) Drain current (pulsed) 12A 12A 10A 10A
IpLm(®) Drain inductive current, clamped 12A 12A 10A 10A
Piot Total power dissipation at T ,,, = 25°C 40w
Derating factor 0.32w/°C

Tetg Storage temperature -55 to 150°C

i Max. operatihg junction temperature 150°C

(*) Pulse width limited by safe operating area

INTERNAL SCHEMATIC DIAGRAM 0

MECHANICAL DATA s Dimensions in mm

Drain connected to tab 1047

15 gmar

127m"

c-om TO-220
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SEF720
SEF721
SEF722
SEF723

THERMAL DATA

~ Rih j-case Thermal resistance junction-case max. 3.12°C/W
N Maximum lead temperature for soldering purpose 300°C

ELECTRICAL CHARACTERISTICS (T,,, = 25°C unless otherwise specified)

Parameter Test conditions | Min. | Typ. | Max.| Unit
OFF
Vigr pss Drain-source Ip = 250uA Vgg = O
breakdown voltage for SEF720/SEF722 400 \%
for SEF721/SEF723 350 \%
Ipss Zero gate voltage Vps = Max. Rating 250| upA
drain current (Vgg = 0) Tease = 25°C
Vps = Max. Rating X0.8 1000 wuA
Tease = 125°C
lgss Gate-body leakage Vgs = *20V 100| nA
current (Vpg = 0)
ON*
Vgs ) Gate threshold Vps = Vgs Ip = 250u A 2 4 \
voltage
b oy On-state drain Vbs = Ip (on) XRps (on) max
current Vgs =10V
for SEF720/SEF721 3 A
for SEF722/SEF723 2.5 A
Rps (on) Static drain-source Vgs = 10V I =1.5 A
on resistance for SEF720/SEF721 0.7 1.8 Q
for SEF722/SEF723 07| 25| Q
Its Forward VDS = [D (on) XRDS (on) max 1 5 mho
transconductance Ip=15A
DYNAMIC
Ciss Input capacitance 780 {1000 pF
0ss Output capacitance Vps =25V f =1 MHz 150 | 200| pF
Crss Reverse transfer Vgs = 0 100 | 130| pF
capacitance
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SEF720

SEF721
SEF722
SEF723
ELECTRICAL CHARACTERISTICS (continued)
Parameter Test conditions \ Min. | Typ.| Max.| Unit. ‘
SWITCHING
t4 (on) Turn-on delay time Vee = 0.5 Vigripss 40 ns
t, Rise time Ipb=15A 50 ns
4 (off) Turn-off delay time Rgs = 50Q2 R, = 500 100 ns
t Fall time (see test circuit) 50 ns
SOURCE DRAIN DIODE
Isp Source drain current for SEF720/SEF721 3 A
for SEF722/SEF723 2.5 A
Ispm(®)  Source drain current | for SEF720/SEF721 12 A
(pulsed) for SEF722/SEF723 10 A
Vsp Forward on voltage for SEF720/SEF721 1.6 \%
|D =3A VGS =0
for SEF722/SEF723
Ipb=25A Vg, =0 15| V
t, Reverse recovery Isp = 3 A di/dt=100 Alus 450 ns
time T, = 150°C
Q. Reverse recovered 3.1 uC
charge

* Pulsed: pulse duration < 300us, duty cycle < 2%
(e) Pulse width limited by safe operating area.

For typical curves, and clamping inductive load, gate charge, body drain diode trr mea-
surement test circuits see SGSP364 Datasheet.
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SEF720
SEF721
SEF722
SEF723

SWITCHING TIMES RESISTIVE LOAD

Test circuit

=
\/

c

SC-0073
Pulse width < 100 us
Duty cycle < 2%
V; =10V

Waveforms

tylon) tr

5-6059

td(otf) tf
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SEF730
SEF731
SEF732

N-CHANNEL POWER MOS TRANSISTORS SEFT3

HIGH SPEED SWITCHING APPLICATIONS

, ) ” Vbss Rps ony | o
These products are diffused multi-cell silicon gate
N-Channel enhancement mode Power-Mos field | 400V/350V 1 Q |5.5A

effect transistors.
400V/350V | 1.5 Q [4.5A

ABSOLUTE MAXIMUM RATINGS SEF730| SEF731|SEF732 |SEF733

Vps Drain-source voltage (Vgg = 0) 400V | 350V ‘ 400V | 350V

Vpgr Drain-gate voltage (Rgs = 20 KQ) 400V ~ 350V ' 400V ' 350V

Vgs Gate-source voltage +20V

Ib Drain current (continuous) T s, = 25°C 5.6A 5.5A 45A 45A
at T, = 100°C | 3.5A 3.5A 3A 3A

lom(®) Drain current (pulsed) 22A 22A 18A 18A

loLm(®) Drain inductive current, clamped 22A 22A 18A 18A

Piot Total power dissipation at T, = 25°C 75W

Derating factor 0.6wW/°C
Tstg Storage temperature -55 to 150°C
T Max. operating junction temperature 150°C

(e) Pulse width imited by safe operating area

INTERNAL SCHEMATIC DIAGRAM 0

G
MECHANICAL DATA Q Dimensions in mm
Drain connected to tab -
4 8ma
ﬁf 137 |
o L4 F
385 /_'Qi 4 i
T —— ;
> '
THT a1
o Y
P 20 %t
s c-om TO-220

C-265 9/85



SEF730
SEF731
SEF732
SEF733

THERMAL DATA

R j-case Thermal resistance junction-case max. 1.67°C/wW
T Maximum lead temperature for soldering purpose . 300°C

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)

Parameter Test conditions ] Min. | Typ. | Max.| Unit l
OFF
Vgr pss Drain-source Ip = 250uA Vgg = 0
breakdown voltage for SEF730/SEF732 400 \%
for SEF731/SEF733 350 \
Ibss Zero gate voltage Vps = Max. Rating 250| uA
drain current (Vgg = 0) Tease = 256°C
Vps = Max. Rating X0.8 1000 uA
Tease = 125°C
Igss Gate-body leakage Vgs = £20V 100| nA
current (Vpg = 0)
ON*
Vs wny Gate threshold Vps = Vgs Ip = 250 uA 2 4 \
voltage
ID (on) On-state drain VDS =1Ip (on) XRDS (on) max
current Vgs =10V
for SEF730/SEF731 5.5 A
for SEF732/SEF733 4.5 A
Rps (on) Static drain-source Vgs = 10V Ip = 3A
on resistance for SEF730/SEF731 0.7 11 Q
for SEF732/SEF733 07| 15| Q
9ts Forward Vos = Ip (on) XRos (on) max 3 5 mho
transconductance Ip=3A
DYNAMIC
Ciss Input capacitance 780 {1000 | pF
Coss Output capacitance Vps =25V f = 1 MHz 150 | 200| pF
Cres Reverse transfer Vgs = O 100 | 130| pF
capacitance

C-266



SEF730
SEF731
SEF732
SEF733

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions ‘ Min.1 Typ.i Max.l Unit.
SWITCHING
td ton) Turn-on delay time Vee = 0.5 Vigripss 30 ns
t, Rise time Ip =3A 35 ns
tq (off) Turn-off delay time Rgs = 15Q R =150 55 ns
t Fall time (see test circuit) 35 ns
SOURCE DRAIN DIODE
Isp Source drain current | for SEF730/SEF731 55 A
for SEF732/SEF733 45 A
Ispm(®)  Source drain current for SEF730/SEF731 22 A
(pulsed) for SEF732/SEF733 18 A
Vsp Forward on voltage for SEF730/SEF731 1.6 Vv
Ip=55A Vgs=0
for SEF732/SEF733
lp=45A V=0 15| V
t. Reverse recovery lsp = 5.5 A di/dt=100 A/us 600 ns
time T, = 150°C
Q, Reverse recovered 4 uC
charge

* Pulsed: pulse duration < 300us, duty cycle < 2%
(e) Pulse width limited by safe operating area.
For typical curves, and clamping inductive load, gate charge, body drain diode trr mea-
surement test circuits see SGSP364 Datasheet.
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SEF730
SEF731
SEF732
SEF733

SWITCHING TIMES RESISTIVE LOAD

Test circuit Waveforms

| SRR SRy |

|
1
|
|
1
|

——t
tyCon) tr 5-60%9 td(oft) tt

SC-0073

Pulse width < 100 us
Duty cycle < 2%
V; =10V
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SEF820

SEF821
SEF822
N-CHANNEL POWER MOS TRANSISTORS SErBz3
HIGH SPEED SWITCHING APPLICATIONS Vpss Ros om ] 1o
These products are diffused multi-cell silicon gate
N-Channel enhancement mode Power-Mos field | 500V/450V 3Q 2.5A
effect transistors.
500V/450V 4 O 2 A
ABSOLUTE MAXIMUM RATINGS SEF820|SEF821 |SEF822 SEF823
Vbs Drain-source voltage (Vgg = 0) 500V ‘ 450V l 500V | 450V
VoGr Drain-gate voltage (Rgg = 20 KQ) 500V ' 450V ° 500V = 450V
Vs Gate-source voltage t20v
Ip Drain current (continuous) T ., = 25°C 2.5A 2.5A 2A 2A
at Tge = 100°C | 1.6A 1.5A 1A 1A
lom(®) Drain current (pulsed) 10A 10A 8A 8A
loLm(®) Drain inductive current, clamped 10A 10A 8A 8A
Piot Total power dissipation at T ,,, = 256°C 40W
Derating factor 0.32W/°C
Tstg Storage temperature -55 to 150°C
T, Max. operating junction temperature 150°C

(®) Puise width hmited by safe operating area

INTERNAL SCHEMATIC DIAGRAM

MECHANICAL DATA

Drain connected to tab 10.4mas

o}

15 gmas

1270

C-269

Dimensions in mm
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SEF820
SEF821
SEF822
SEF823

THERMAL DATA

Rth )-case
T

Thermal resistance junction-case
Maximum lead temperature for soldering purpose

max.

3.12°C/W
300°C

ELECTRICAL CHARACTERISTICS (T,,,, = 25°C unless otherwise specified)

Parameter

Test conditions

I Min. | Typ. I Max.l Unit

OFF

Vigr pss Drain-source

ID = 250‘UA VGS =0

capacitance

breakdown voltage for SEF820/SEF822 500 \%
for SEF821/SEF823 450 Vv
loss Zero gate voltage Vpg = Max. Rating 250 uA
drain current (Vgg = 0) Tease = 25°C
Vps = Max. Rating X0.8 1000] uA
Tease = 125°C
lgss Gate-body leakage Vgs = £20V 100| nA
current (Vpg = 0)
ON*
VGS (th) Gate threshold VDS = VGS lD = 250 /IA 2 4 \"
voltage
Ioom  On-state drain Vbs = Ip (on) XRps (on) max
current Vgg =10V
for SEF820/SEF821 25 A
for SEF822/SEF823 2 A
Rps on) Static drain-source Vgs = 10V Ip=1A
on resistance for SEF820/SEF821 1.33] 3 Q
for SEF822/SEF823 1.33] 4 Q
s Forward Vbs > I (on) XRbs (on) max 1135 mho
transconductance Ipb=1TA
DYNAMIC
Ciss Input capacitance 780 | 1000| pF
Coss Output capacitance Vps =25V f =1 MHz 160 [ 190| pF
rss Reverse transfer Vgs = 0 80| 100( pF
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SEF820
SEF821
SEF822
SEF823

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions l Min. | Typ.l Maﬂ Unit.J
SWITCHING
t4 (on) Turn-on delay time Vee = 0.5 Vigripss 60 ns
t, Rise time b=1A 50 ns
ty o Turn-off delay time Rgs =50Q R =500 60 ns
t Fall time (see test circuit) 30 ns
SOURCE DRAIN DIODE
Isp Source drain current | for SEF820/SEF821 25 A
for SEF822/SEF823 2 A
Ispm(®)  Source drain current> | for SEF820/SEF821 10 A
(pulsed) for SEF822/SEF823 8 A
Vsp Forward on voltage for SEF820/SEF821 1.6 \Y
Isp = 25A Vgs=0
for SEF822/SEF823 1.5
ISD= 2A VGS =0 \%
t Reverse recovery Isp=25A T;=150°C 600 ns
time di/dt = 100 A/us
Qr Reverse recovered 3.5 uC
charge

*

Pulsed: pulse duration < 300us, duty cycle < 2%

(e) Pulse width limited by safe operating area.
For typical curves, and switching times resistive load, clamping inductive load, gate
charge, body drain diode trr measurament test circuits see SGSP368 Datasheet.
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SEF820
SEF821
SEF822
SEF823

SWITCHING TIMES RESISTIVE LOAD

Test circuit

-

c«

SC-0073
Pulse width < 100 us
Duty cycle < 2%
V; =10V

Waveforms

1
|
I 10 %%
1
|

+——
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SEF830
SEF831
SEF832

N-CHANNEL POWER MOS TRANSISTORS SEF833

HIGH SPEED SWITCHING APPLICATIONS

Vbss Rps onm | b
These products are diffused multi-cell silicon gate
N-Channel enhancement mode Power-Mos field | 500V/450V | 1.5 O | 4.5A

effect transistors.
500V/450V 2 Q 4 A

ABSOLUTE MAXIMUM RATINGS SEF830|SEF831 |SEF832 SEF833

Vps Drain-source voltage (Vgg = 0) 500V ' 450V { 500V | 450V

Vpgr Drain-gate voltage (Rgs = 20 KQ) 500V ° 450V ~ 500V © 450V

Vgs Gate-source voltage 20V

Ip Drain current (continuous) Tg,s, =25°C 4.5A  4.5A 4A 4A
at T, = 100°C 3A 3A 2.5A 2.5A

lom(®) Drain current (pulsed) 18A 18A 16A 16A

lom(®) Drain inductive current, clamped 18A 18A 16A 16A

Piot Total power dissipation at T s, = 25°C 75W

Derating factor 0.6W/°C
Tstg Storage temperature -55 to 150°C
T, Max. operating junction temperature 150°C

(e) Pulse width limited by safe operating area

INTERNAL SCHEMATIC DIAGRAM o

MECHANICAL DATA Dimensions in mm

Drain connected to tab

§
m

2.7

c-om TO-220
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SEF830
SEF831
SEF832
SEF833

THERMAL DATA

R

th j-case

Thermal resistance junction-case

T Maximum lead temperature for soldering purpose

max.

1.67°C/W
300°C

ELECTRICAL CHARACTERISTICS (T.,,, = 25°C unless otherwise specified)

Parameter Test conditions | Min. l Typ. I Max.l Unit |
OFF
Vier pss Drain-source Ip = 250uA Vgg = O
breakdown voltage for SEF830/SEF832 500 \"
for SEF831/SEF833 450 \
Ibss Zero gate voltage Vps = Max. Rating 250 uA
drain current (Vgg = 0) Tease = 25°C
Vps = Max. Rating X0.8 1000 wA
Tease = 125°C
lgss Gate-body leakage Vgs = £20V 100 nA
current (Vpg = 0)
ON*
VGS (th) Gate threshold VDS = VGS ID = 250 uA 2 4 \%
voltage
Ip o)  On-state drain Vbs > Ip (on) XRps (on) max
current Vgs =10V
for SEF830/SEF831 4.5 A
for SEF832/SEF833 4 A
Rps (on) Static drain-source Vgs =10V Ip =25A
on resistance for SEF830/SEF831 1.33] 1.5 Q
for SEF832/SEF833 1.33 2 QO
Ofs Forward Vbs > Ib (on XRbs (on) max 25|35 mho
transconductance Ip =
DYNAMIC
Ciss Input capacitance 780 |1000| pF
Coss Output capacitance Vps =25V f = 1MHz 150 | 190| pF
Crss Reverse transfer Vgs = 0 80 | 100( pF
capacitance
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SEF830
SEF831
SEF832
SEF833

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions | Min. I Typ.l Max.l Unit.
SWITCHING
t4 (on) Turn-on delay time Vee = 225V Ip = 2.5A 30 ns
t, Rise time Rgs = 156QQ R; = 15Q 30 ns
t4 (off) Turn-off delay time (sse test circuit) 55 ns
t; Fall time 30 ns
SOURCE DRAIN DIODE
Isp Source drain current | for SEF830/SEF831 4.5 A
for SEF832/SEF833 4 A
Ispm(®)  Source drain current | for SEF830/SEF831 18 A
(pulsed) for SEF832/SEF833 16 A
Vsp Forward on voltage for SEF830/SEF831 1.6 \
lsp=45A Vi =0
for SEF832/SEF833
Isp= 4A Vgg=0 15| V
t,, Reverse recovery Isp=45A T;=1560°C 800 ns
time di/dt = 100 A/us
Q, Reverse recoved 4.6 uC
charge

*

Pulsed: pulse duration < 300us, dutv cycle < 2%

(e) Pulse width limited by safe operating area.

For typical curves, and switching times resistive load, clamping inductive load, gate

charge, body drain diode trr measurament test circuits see SGSP368 Datasheet.
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SEF830
SEF831
SEF832
" SEF833

SWITCHING TIMES RESISTIVE LOAD

Test circuit Waveforms

= = .
2200 |33 | v
pF | pF
-— ——
tylon) tr 5-6059 td(oft) tf

SC-0073

Pulse width < 100 us
Duty cycle < 2%
V, = 10V

C-276



SEFHGNS5

SEFH7NS0
SEFMBN55
N-CHANNEL POWER MOS TRANSISTORS SEFMTIS
HIGH SPEED SWITCHING APPLICATIONS Vpss Rps iony | Ip
These products are diffused multi-cell silicon gate
N-Channel enhancement mode Power-Mos field 500 V 080 | 7A
effect transistors.
550 V 120 | 6A
ABSOLUTE MAXIMUM RATINGS SEFH or SEFM
6N55 | 7N50
Vps Drain-source voltage (Vgg = 0) 550V 500V
Vber Drain-gate voltage (Rgg = 20 KQ) 550V 500V
Vgs Gate-source voltage *20V
Ip Drain current (continuous) T.,s, =25°C 6A 7A
Ipm(®) Drain current (pulsed) 30A 40A
lom Gate current (pulsed) 1.5A
Piot Total power dissipation at T s, = 25°C 150W
Derating factor 1.2wW/°C
Tstg Storage temperature -65 to 150°C
i Max. operating junction temperature 150°C

(®) Pulse width limited by safe operating area

INTERNAL SCHEMATIC DIAGRAM o

G
MECHANICAL DATA
S
Draln connected to case
262 7™ N7
09 177
! =
3 G| S . <
I {_ﬁ Tk
D 4.
A\ 40-409 LR
* T0-3
C-277

lelo]

Dimension in mm

Drain connected to tab
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SEFH6NS5
SEFH7NS0
SEFM6NS5
SEFM7NS0

THERMAL DATA

R
T

th j-case

Thermal resistance junction-case
Maximum lead temperature for soldering purpose

max.

0.83°C/W
275°C

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)

Parameter Test conditions | Min. | Typ. | Max.| Unit
OFF
Vg pss Drain-source Ip=5mAVgg =0
breakdown voltage for SEFH6N55/SEFM6N55 | 550 \%
for SEFH7N50/SEFM7N50 | 500 \Y%
Ibss Zero gate voltage Vps = 0.85 Rated Vpgg 250 uA
drain current (Vgg = 0)| T, = 100°C 2.5| mA
lgss Gate-body leakage Vgg = £20V 500 nA
current (Vpg = 0)
ON*
Vgs wny Gate threshold Vps = Vgs Ip = 1mA 2 45| V
voltage T, = 100°C 1.5 40| V
Rps (on) Static drain-source for SEFH6N55/SEFH6N55 1.2 Q
on resistance Ip = 3A
(Vgs = 10V) for SEFH7N50/SEFM7N50 08| Q
Ipb=35A
Vpsion) Drain-source forSEFH6N55/SEFMI6N55 9 \Y%
On-voltage Ipb=6A
(Vgs = 10V) for SEFH7N50/SEFM7N50 7 \%
b=7A
T; = 100°C
for SEFH6N55/SEFM6N55 7.2 V
Ip=3A
for SEFH7N50/SEFM7N50 56| V
Ip=35A
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SEFHGNS5

SEFH7NS0
SEFMB6NSS5
SEFM7NS0
ELECTRICAL CHARACTERISTICS (continued)
Parameter Test conditions Min. | Typ.| Max.| Unit.
Ofs Forward for SEFHEN55/SEFM6N55
transconductance Vps = 16V Ip =3 A 2 mho
for SEFH7N50/SEFM7N50
Vps = 10V Ip=35A 2 mho
DYNAMIC
Ciss Input capacitance 1600|1900| pF
oss Output capacitance Vps =256V f =1MHz 230| 280| pF
rss Reverse transfer Vgs =0 140| 170| pF
capacitance
SWITCHING
t4 (on) Turn-on delay time Vee = 26V 60 ns
t, Rise time Ip = 0.5 Rated Ip 150 ns
t4 (off) Turn-off delay time Rgs = B0 QR; = 560 O 200 ns
t Fall time (see test circuit) 120 ns
SOURCE DRAIN DIODE
Vsp Forward on voltage 1.3 \Y
ton Forward Turn-on time | Igp = Rated I Vgg = O 175 ns
te Reverse recovery 600 ns
time

* Pulsed: pulse duration < 300us, duty cycle < 2%
For typical curves, and clamping inductive load, gate charge, body drain diode trr measurement
test circuits see SGSP478 Datasheet.
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SEFHGNS5
SEFH7NS0
SEFM6NS5
SEFM7NS0

SWITCHING TIMES RESISTIVE LOAD

Test circuit

- —
-
33 Vee
pF

SC-0073
Pulse width < 100 us
Duty cycle < 2%
\/i = 1 0\/

Waveforms
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SEFH7N45/SEFM7N45

SEFHBN35/SEFM8N35
N-CHANNEL POWER MOS TRANSISTORS A
HIGH SPEED SWITCHING APPLICATIONS Vpbss Rps iony | b
These products are diffused multi-cell silicon gate
N-Channel enhancement mode Power-Mos field | 350/400V |0.55 QO | 8 A
ansistors.
effect transistors 450V (08 Q| 7A
ABSOLUTE MAXIMUM RATINGS SEFH or SEFM
7N45 l 8N35 l 8N40
Vps Drain-source voltage (Vgg = 0) 450V ’ 350V ’ 400V
Vogr Drain-gate voltage (Rgg = 20K 450V 350V 400V
Vgs Gate-source voltage +20V
Ip Drain current (continuous) T.,s, =25°C 7A 8A 8A
Iom(®) Drain current (pulsed) 40A 48A 48A
lom Gate current (pulsed) 1.5A
Piot Total power dissipation at Ty, = 25°C 150w
Derating factor 1.2W/°C
Tstg Storage temperature -65 to 1560°C
T Max. operating junction temperature 150°C

(®) Pulse width limited by safe operating area

INTERNAL SCHEMATIC DIAGRAM o

G
MECHANICAL DATA O Dimension in mm
Drain connected to case Drain connected to tab
. 152 _so™
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S
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SEFH7NA45/SEFM7NA5
SEFHBN35/SEFMBN35
SEFH8NA40/SEFMBNAD

THERMAL DATA

Rih j-case Thermal resistance junction-case max. l 0.83°C/W
T Maximum lead temperature for soldering purpose 275°C
L

ELECTRICAL CHARACTERISTICS (T_,,, = 25°C unless otherwise specified)

Parameter Test conditions | Min. | Typ. | Max.l Unit I
OFF
Ver pss Drain-source Ip=5mMA Vgg =0
breakdown voltage for SEFH7N45/SEFM7N45 | 450 \%)
for SEFH8N40/SEFM8N40 | 400 \
for SEFH8N35/SEFM8N35 | 350 \Y
loss Zero gate voltage Vps = 0.85 Rated Vpgg 250 upA
drain current (Vgg = 0) | T; = 100°C 2.5 | mA
lgss Gate-body leakage Vgs = £20V 500 nA
current (Vpg = 0)
ON*
Vas n) Gate threshold Vps = Vgs Ilp=1mA 2 45| V
voltage T; = 100°C 1.5 40| V
Rps (on) Static drain-source for SEFH7N45/SEFM7N45 0.80] Q
on resistance Ip = 3.6A
(Vgs = 10V) for SEFH8N40/SEFM8N40 0.55
Ib=4A
for SEFH8N35/SEFM8N35 0.55
Ip = 4A
Vpsion) Drain-source for SEFH7N45/SEFM7N45 7 \
On-voltage Ib=7A
(Vgs = 10V) for SEFH8N40/SEFM8N40 53| V
Ip=8A
for SEFH8N35/SEFM8N35 53| V
Ipb=8A
for SEFH7N45/SEFM7N45 56| V
Ip=385A T;=100°C
for SEFH8N40/SEFM8N40 44| V
Ib=4A T;=100°C
for SEFH8N35/SEFM8N35 44| V
lpb=4A T = 100°C
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SEFH7N45/SEFM7N45

SEFHBN35/SEFM8N35
SEFH8N40/SEFM8NA0
ELECTRICAL CHARACTERISTICS (continued)
Parameter Test conditions Min. | Typ.| Max.| Unit.
Is Forward for SEFH7N45/SEFM7N45 2 mho
Ip=35A
transconductance for SEFH8BN40/SEFM8N40 3 mho
Ipb=4A
(Vps = 10V) for SEFH8N35/SEFM8N35 3 mho
Ip=4A
DYNAMIC
Ciss Input capacitance 1600| 2100 pF
Coss Output capacitance Vps =25V f = 1MHz 300| 390{ pF
Cres Reverse transfer Vgs =0 200| 260] pF
capacitance
SWITCHING
14 (on) Turn-on delay time Vee = 25V 60 ns
t, Rise time Ip = 0.5 Rated Iy 150 ns
td (off) Turn-off delay time RGS =50Q Ri =50Q 200 ns
t Fall time (see test circuit) 120 ns
SOURCE DRAIN DIODE
Vsp Forward on voltage 1.3 \Y
ton Forward Turn-on time | Igp = Rated Ip Vgs = O 175 ns
t,, Reverse recovery Vgs = 0 600 ns
time

* Pulsed: pulse duration < 300us, duty cycle < 2% |
For typical curves, and clamping inductive load, gate charge, body drain diode trr measurement
test circuits see SGSP474 Datasheet.
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SEFHTNAS/SEFRITHAS
SEFHBN35/SEFM8N35
SEFH8NA0/SEFMBNA0

SWITCHING TIMES RESISTIVE LOAD

Test circuit Waveforms
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SC-0073
Pulse width < 100 us
Duty cycle < 2%
vV, =10V
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N-CHANN

EL POWER MOS TRANSISTORS

SEFHI5N18

HIGH SPEED SWITCHING APPLICATIONS

These products are diffused multi-cell silicon gate

N-Channel

enhancement mode Power-Mos field

effect transistors.

SEFHISN20
SEFMI5H18
SEFMI5N20
Vpss Rps om| b
180V/200V | 0.16 Q|15 A

ABSOLUTE MAXIMUM RATINGS SEFH or SEFM
15N18 | 15N20
Vps Drain-source voltage (Vgg = 0) | 180V | 200V
Vpgr Drain-gate voltage (Rgs = 20K ) 180V 200V
Vgs Gate-source voltage +20V
Ib Drain current (continuous) T, = 25°C 15A
Iom(®) Drain current (pulsed) 80A
lam Gate current (pulsed) 1.5A
Prot Total power dissipation at T ,s, = 25°C 150W
Derating factor 1.2wW/°C
Tstg Storage temperature -65 to 150°C
\ Max. operating junction temperature 150°C

(e) Pulse width

limited by safe operating area

INTERNAL SCHEMATIC DIAGRAM o

MECHANICAL DATA S

Drain connected to case

39 5mar

26 2™ Y AinsW | I}
09 it I
‘ =
G| Is . g
JdrEeTe 1 i =
a
e
&j
40-409 o
TO-3
C-285

Dimension in mm

Drain connected to tab
152 [

200
g
I
o

mas

o

RN

|
i

i

ou

t
)
0
01E
1
{TIT

G—
D—
S —

o
r

WLl A

"l

(sim. to TO-218) SOT-93

9/85




SEFHI5N18

SEFHI5N20
SEFMI5N18
SEFMISN20

THERMAL DATA

Rth j-case
T

Thermal resistance junction-case

Maximum lead temperature for soldering purpose

max.

0.83°C/W
275°C

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)

Parameter Test conditions | Min. | Typ. | Max.| Unit
OFF
Vgr pss Drain-source Ib=5mA Vg =0
breakdown voltage for SEFH15N18/SEFM15N18| 180 \Y)
for SEFH15N20/SEFM15N20| 200 \
Ibss Zero gate voltage Vps = 0.85 Rated Vpgg 250 | WA
drain current (Vgg = 0) | T; = 100°C 25| mA
lgss Gate-body leakage Vgs = 220V 500 nA
current (Vpg = 0)
ON*
VGS (th) Gate threshold VDS = VGS ID =1 mA 2 4.5 \)
voltage T; = 100°C 1.5 40| V
Rps (on) Static drain-source Vgs = 10V I =75A 0.11]1 0.16] Q
on resistance
Vbs (on) Drain-source Vgs= 10V Ip=15A 3 \Y
On voltage Vgs = 10V Ip = 7.5A 24| V
T; = 100°C
Os Forward Vps = 15V Ip = 7.5 A 4 mho
transconductance
DYNAMIC
Ciss Input capacitance 1900 |2200| pF
oss Output capacitance Vps =25V f =1 MHz 450| 550/ pF
rss Reverse transfer Vgs = 0 220( 260| pF
capacitance
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SEFHI5N18

SEFHI5N20
SEFMI5N18
SEFM1I5N20
ELECTRICAL CHARACTERISTICS (continued)
Parameter Test conditions Min. | Typ.| Max.| Unit.
SWITCHING
t Turn-on delay time Vee = 26V 60 ns
£ Rise time I % 0.5 Rated Ip 300 ns
t4 (off) Turn-off delay time Rgs = 50Q R;=50Q 220 ns
t Fall time (see test circuit) 250 ns
SOURCE DRAIN DIODE
Vsp Forward on voltage 2 \
ton Forward Turn-on time | Igp = Rated Ip vgs = O 50 ns
t, Reverse recovery 450 ns
time

* Pulsed: pulse duration < 300us, duty cycle < 2%
For typical curves, and clamping inductive load, gate charge, body drain diode trr measurement
test circuits see SGSP473 Datasheet.

SWITCHING TIMES RESISTIVE LOAD

Test circuit Waveforms

t t I t
on 5-60¢ t
SC-0073 d( ) tr €9 d(oft) tf

Pulse width < 100 us
Duty cycle < 2%
Vv, =10V
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SEFH25N08
SEFH25N10

SEFM25N08
SEFM25N10

N-CHANNEL POWER MOS TRANSISTORS

:LIGH SPfED SWLT:HIdNG AI\PPII.IIC;ATIONS Vpbss Ros on| o
ese products are diffused multi-cell silicon gate
N-Chan?\el enhancement mode Power-Mos ?ield 80V/100V | 0.07502| 25 A
effect transistors.
ABSOLUTE MAXIMUM RATINGS SEFH or SEFM
25N08 | 25N10
Vps Drain-source voltage (Vgg = 0) 8ov | 100V
Vogr Drain-gate voltage (Rgg = 20K ) 8ov 100V
Vgs Gate-source voltage +20V
Ip Drain current (continuous) Tg,se = 25°C 25A
Ipm(®) Drain current (pulsed) 125A
lam Gate current (pulsed) 1.6A
Piot Total power dissipation at T.,,, = 25°C 150W
Derating factor 1.2W/°C
Tstg Storage temperature -65 to 1560°C
i Max. operating junction temperature 150°C

(®) Pulse width limited by safe operating area
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SEFHZ5N08

SEFH25N10
SEFM25N08
SEFM25N10
THERMAL DATA
Rih j-case Thermal resistance junction-case max. 0.83°C/W
T Maximum lead temperature for soldering purpose 275°C

ELECTRICAL CHARACTERISTICS (T_,,, = 25°C unless otherwise specified)

Parameter Test conditions | Min. ' Typ. | Max. UnitJ
OFF
Vigr pss Drain-source Ib=5mA Vg =0
breakdown voltage for SEFH25NO8/SEFM25N08| 80 \
for SEFH25N10/SEFM25N10| 100 \
Ibss Zero gate voltage Vps = 0.85 Rated Vpgg 250 | uwA
drain current (Vgg = 0) | T; = 100°C 2.5 | mA
lgss Gate-body leakage Vgs = £20V 500 nA
current (Vpg = 0)
ON*
Vgs @) Gate threshold Vps = Vgs Ip=1mA 2 45| V
voltage T; = 100°C 1.5 40| V
Rps (on) Static drain-source Vgs= 10V Ip=125A 36 75| mQ
on resistance
Vps (on) Drain-source Vgs= 10V Ip=25A 2.25 V
On voltage Vgs= 10V Ip=125A 1.8| V
T; = 100°C
Ot Forward Vps = 10V Ip= 125 A 51 12 mho
transconductance
DYNAMIC
Ciss Input capacitance 1800 [2200| pF
oss Output capacitance Vpg =25V f=1MHz 650| 810| pF
Crss Reverse transfer Vgs = 0 300( 375/ pF
capacitance
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SEFH25N08
SEFH25N10

SEFM25N08
SEFM25N10

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions | Min. Typ.‘ Max.i Unit.
SWITCHING
t Turn-on delay time Vee = 25 60| ns
?(On) Rise time chg 0.5 Rated Ip 450| ns
t4 (off) Turn-off delay time Rgs = 50 Q R;= 50 Q 160 ns
t Fall time (see test circuit) 300| ns
SOURCE DRAIN DIODE
Vsp Forward on voltage 1.5 \
ton Forward Turn-on time | Isp = Rated Iy Vgg = O 50 ns
t, Reverse recovery 450 ns
time

* Pulsed: pulse duration < 300us, dutv cycle < 2%
For typical curves, and clamping inductive load, gate charge, body drain diode trr measurement
test circuits see SGSP471 Datasheet.

SWITCHING TIMES RESISTIVE LOAD

Test circuit

Pulse width

Waveforms

-
33 | v

< 100 us

Duty cycle < 2%

V; =10V

SC-0073

ty(on) tr
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SEFH35N05
SEFH35N06
SEFM35N05

N-CHANNEL POWER MOS TRANSISTORS SEFM35NOG

HIGH SPEED SWITCHING APPLICATIONS

Vbss Ros om| Ip
These products are diffused multi-cell silicon gate
N-Channel enhancement mode Power-Mos field 50V/60V | 0.055Q0| 35 A

effect transistors.

ABSOLUTE MAXIMUM RATINGS SEFH or SEFM
35N05 | 35N06

Vps Drain-source voltage (Vgg = 0) 50V | 60V
Vber Drain-gate voltage (Rgg = 20KQ) 50V 60V
Vgs Gate-source voltage +20V

Ip Drain current (continuous) T, = 25°C 35A

Iom(®) Drain current (pulsed) 150A

Iem Gate current (pulsed) 1.5A

Pt - Total power dissipation at T ,,, = 25°C 150W

Derating factor 1.2wW/°C
Tstg Storage temperature -65 to 150°C
T] Max. operating junction temperature 150°C

(®) Pulse width imited by safe operating area

INTERNAL SCHEMATIC DIAGRAM 0
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SEFH35N05
SEFH35N06
SEFM35N05
SEFM35N06

THERMAL DATA

Rth j-case
TL

Thermal resistance junction-case
Maximum lead temperature for soldering purpose

max.

0.83°C/W
275°C

ELECTRICAL CHARACTERISTICS (T..., = 25°C unless otherwise specified)

Parameter

Test conditions

l Min. | Typ. I Max.l

Unit

OFF

Vg pss Drain-source

ID=5mAVGS=0

capacitance

breakdown voltage for SEFH35N05/SEFM35N05| 50 \)
for SEFH35N06/SEFM35N06| 60 \'%
Ipss Zero gate voltage Vps = 0.85 Rated Vpgg 250 | uA-
drain current (Vgg = 0} [ T; = 100°C 2.5 mA
lgss Gate-body leakage Vgs = 20V 500( nA
current (Vpg = 0)
ON*
VGS (th) Gate threshold VDS = VGS ID = 1 mA 2 4.5 \%
voltage T; = 100°C 1.5 40| V
Rps (on) Static drain-source Vgs = 10V Ib=175A 30 | 65 | mQ
on resistance
VDS (on) Drain-source VGS = 10V ID =35 A 2.3 \)
On voltage Vgs = 10V Ipb=175A 19| V
T; = 100°C
Oss Forward Vpg = 16V Ip=175A 8 [ 15 mho
transconductance
DYNAMIC
Ciss Input capacitance 1900 2500 pF
Coss Output capacitance Vps =25V f=1MHz 1200 |1600( pF
rss Reverse transfer Vgs =0 600| 800| pF




SEFH35N05

SEFH35N06
SEFM35N05
SEFM35N06
ELECTRICAL CHARACTERISTICS (continued)
Parameter Test conditions Min. | Typ.| Max.| Unit.
SWITCHING
t Turn-on delay time Vee = 25V 60 ns
" Rise time I % 0.5 Rated Ip 450 ns
t4 (off) Turn-off delay time Rgs = 50Q R, =500 150 ns
tf Fall time (see test circuit) 300 ns
SOURCE DRAIN DIODE
Vgp Forward on voltage 1.5 \
ton Forward Turn-on time | Igp = Rated I Vgg = 0O 50 ns
t, Reverse recovery 450 ns
time

* Pulsed: pulse duration < 300us, duty cycle < 2%
For typical curves, and clamping inductive load, gate charge, body drain diode trr measurement
test circuits see SGSP491 Datasheet.

SWITCHING TIMES RESISTIVE LOAD

Test circuit Waveforms

90|,

|
|
|
1
|
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ty(on) tr s-50¢5 td(otf) tf

SC-0073

Pulse width < 100 us
Duty cycle <2%
Vv, =10V
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SEFM2N45/SEFP2N45
SEFM3N35/SEFP3N35

SEFM3N40/SEFP3N40

N-CHANNEL POWER MOS TRANSISTORS

HIGH SPEED SWITCHING APPLICATIONS Vpss Rps iony | o
These products are diffused multi-cell silicon gate
N-Channel enhancement mode Power-Mos field | 350/400V | 3.3 Q | 3 A
effect transistors.

450V 4 O | 2A
ABSOLUTE MAXIMUM RATINGS SEFM or SEFP

2N45 ] 3N35 | 3N40
Vps Drain-source voltage (Vgg = 0) 450V ‘ 350V ’ 400V
Vogr Drain-gate voltage (Rgg = 20 K§2) 450V 350V 400V
Vas Gate-source voltage +20V
Ib Drain current (continuous) Tg,ee =25°C 2A 3A 3A
Iom(®) Drain current (pulsed) 7A 8A 8A
lam Gate current (pulsed) 1.6A
Piot Total power dissipation at T, = 25°C 75W

Derating factor 0.6W/°C

Tstg Storage temperature -65 to 1560°C
T, Max. operating junction temperature 150°C

(*) Pulse width imited by safe operating area

INTERNAL SCHEMATIC DIAGRAM o

MECHANICAL DATA s Dimensions 1n mm

Drain connected to tab Drain connected to case
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SEFM2N45/SEFP2R4S

SEFM3N35/SEFP3N35
SEFM3NA40/SEFP3NA0
THERMAL DATA
Rih j-case Thermal resistance junction-case max. 1.67°C/W
T Maximum lead temperature for soldering purpose 275°C

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)

Parameter J Test conditions Min. | Typ. | Max.| Unit
OFF
Vigr pss Drain-source Ip=5mA Vgs =0
breakdown voltage for SEFM2N45/SEFP2N45 | 450 \
for SEFM3N40/SEFP3N40 | 400 \
for SEFM3N35/SEFP3N35 | 350 v
Ipss Zero gate voltage Vps = 0.85 Rated Vpgg 250 uA
drain current (Vgg = 0) | T, = 100°C 25| mA
lgss Gate-body leakage Vgs = £20V 500| nA
current (Vpg = 0)
ON*
Vgs ) Gate threshold Vps = Vgs Ip= 1mA 2 45| V
voltage T, = 100°C 1.5 4.0 \%
Rps on) Static drain-source for SEFM2N45/SEFP2N45 4.0
on resistance Ip = 1A
(Vgs = 10V) for SEFM3N40/SEFP3N40 3.3
b= 15A
for SEFM3N35/SEFP3N35 3.3
Ip = 1.6A
Vps(on) Drain-source forSEFM2N45/SEFP2N45 10| V
On-voltage Ipb=2A
(Vgs = 10V) for SEFM3N40/SEFP3N40 12 Y,
Ib=3A
for SEFM3N35/SEFP3N35 12 \Y
b=3A
for SEFM2N45/SEFP2N45 8 \Y
Ipb=1A T, = 100°C
for SEFM3N40/SEFP3N40 10 \Y
Ipb =156 A T;=100°C
for SEFM3N35/SEFP3N35 10 \%

Ip=15A T,= 100°C
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SEFM2N45/SEFP2N45
SEFM3N35/SEFP3N35
SEFM3N40/SEFP3N40

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. | Typ.| Max.| Unit.
Js Forward for SEFM2N45/SEFP2N45 1 mho
Ip = 1A
transconductance for SEFM3N40/SEFP3N40 | 0.75 mho
Ipb=15A
(Vpg = 15V) for SEFM3N35/SEFP3N35 | 0.75 mho
Ipb=15A
DYNAMIC
Ciss Input capacitance 340 | 450 | pF
oss Output capacitance Vps =25V f =1 MHz 60| 95| pF
Cres Reverse transfer Vgs = 0 30 50| pF
capacitance
SWITCHING
t4 (on) Turn-on delay time Vee = 125V 40 | ns
t, Rise time Ip = 0.5 Rated Iy 60| ns
t4 (off) Turn-off delay time Rgs = 50Q0 R; = 50Q 60 | ns
t Fall time (see test circuit) 30| ns
SOURCE DRAIN DIODE
Vsp Forward on voltage 1 \%
ton Forward Turn-on time | Isp = Rated Iy Vgg = 0 150 ns
t, Reverse recovery 200 ns
time

* Pulsed: pulse duration < 300us, duty cycle < 2%
For typical curves, and clamping inductive load, gate charge, body drain diode trr measurement
test circuits see SGSP130 Datasheet.
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SEFM2N45/SEFP2N45
SEFM3N35/SEFP3N35
SEFM3N40/SEFP3N4D

SWITCHING TIMES RESISTIVE LOAD

Test circuit

SC-0073

Pulse width < 100 us
Duty cycle < 2%
=10V

Waveforms

=
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C-297



SEFM3N55 ;
SEFM4N50 L
SEFP3NS5

SPMNS0 | CHANNEL POWER MOS TRANSISTORS

HIGH SPEED SWITCHING APPLICATIONS

These products are diffused multi-cell silicon gate
N-Channel enhancement mode Power-Mos field 500 V 150 | 4A

effect transistors. 550 V 250 3 A

Vpss Rps iony) | Ip

ABSOLUTE MAXIMUM RATINGS SEFH or SEFM

. 3N55 , 4N50
Vps Drain-source voltage (Vgg = 0) 550V 500V
Vbar Drain-gate voltage (Rgg = 20KQ) 550V 500V
Vas Gate-source voltage +20V
Ib Drain current (continuous) T.,s, =25°C 3A 4A
Ipm(®) Drain current (pulsed) 10A
lam Gate current (pulsed) 1.6A
Piot Total power dissipation at T.,s, = 25°C 75W

Derating factor 0.6wW/°C

Tstg Storage temperature -65 to 1560°C

i Max. operating junction temperature 150°C

(®) Pulse width imited by safe operating area

INTERNAL SCHEMATIC DIAGRAM o
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SEFM3NS5.

SEFM4NS0
. SEFP3N55
SEFPANS0
THERMAL DATA
Rih j-case Thermal resistance junction-case max. 1.67°C/W
T Maximum lead temperature for soldering purpose 275°C

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)

Parameter Test conditions | Min. | Typ. l Max.l Unit J
OFF
Vgr pss Drain-source Ip=5mA Vg =0
breakdown voltage for SEFM3N55/SEFP3N55 | 550 \"
for SEFM4N50/SEFP4N50 | 500 \%
Ipss  Zero gate voltage Vpg = 0.85 Rated Vpgg 250| wuA
drain current (Vgg = 0) | T; = 100°C 25| mA
lgss Gate-body leakage Vgs = £20V 500| nA
current (Vpg = 0)
ON*
VGS (th) Gate threshold VDS = VGS ID =1 mA 2 4.5 A\
voltage T; = 100°C 1.6 40( V
Rps on) Static drain-source for SEFM3N55/SEFP3N55 1.33] 25| Q
on resistance Ip = 1.5A
(Vgs = 10V) for SEFM4N50/SEFP4N50 1.33) 1.5 Q
Ib=2A
Vpsion) Drain-source forSEFM3N55/SEFP3N55 9 \
On-voltage Ipb=3A
(Vg = 10V) for SEFM4N50/SEFP4N50 7.5 \%
Ib=4A
for SEFM3N55/SEFP3N55 75| V
Ip=15A T;=100°C
for SEFM4N50/SEFP4N50 6 \"
Ipb=2A TJ=100°C
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SEFM3N55
SEFMANS0
SEFP3INGS
SEFPANS0

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ.| Max.l Unit.]
Ofs Forward for SEFM3N55/SEFP3N55
transconductance Vps =16V Ip = 15A 1.5 mho
for SEFM4N50/SEFP4NS0
Vps =16V Ip=2A 15 mho
DYNAMIC
Ciss Input capacitance 780 | 1000| pF
Coss Output capacitance Vps =26V f =1 MHz 150 | 190| pF
rss Reverse transfer Vgs = 80| 100| pF
capacitance
SWITCHING
t4 (on) Turn-on delay time Ve = 25V 50 ns
t, Rise time Ip = 0.5 Rated Ip 100 ns
4 (off) Turn-off delay time Rgs = BO QR;= 50 Q 200 ns
t Fall time (see test circuit) 100 ns
SOURCE DRAIN DIODE
Vsp Forward on voltage 1.1 \
ton Forward Turn-on time | Igp = Rated Iy Vgg = 0 250 ns
ty Reverse recovery 420 ns
time

*  Pulsed: pulse duration < 300us, duty cycle < 2%
For typical curves, and clamping inductive load, gate charge, body drain diode trr measurement
test circuits see SGSP368 Datasheet.
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SEFM3N55
SEFMANSD
SEFP3NG5
SEFPANSO

SWITCHING TIMES RESISTIVE LOAD

Test circuit

I
I

- -
2200 |33 Ve
pF pF

SC-0073
Pulse width < 100 us
Duty cycle <2%

Waveforms

tylon) tr

5-6059 td(off) tf
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SEFMA4NA45/SEFPANAS
SEFM5N35/SEFPSN35
SEFM5N40/SEFPSN40

N-CHANNEL POWER MOS TRANSISTORS

HIGH SPEED SWITCHING APPLICATIONS

Vbss |Roson| b
These products are diffused multi-cell silicon gate
N-Channel enhancement mode Power-Mos field | 350/400V 1Q | 5A

effect transistors.
450V | 1.5Q (4 A

ABSOLUTE MAXIMUM RATINGS SEFM or SEFP
4N45 | 5N35 l 5N40
Vps Drain-source voltage (Vgg = 0) 450V ’ 350V ‘ 400V
Vper Drain-gate voltage (Rgg = 20K£2) 450V 350V 400V
Vgs Gate-source voltage 20V
Ib Drain current (continuous) T, =25°C 4A 5A 5A
Iom(®) Drain current (pulsed) 10A 12A 12A
lam Gate current (pulsed) 1.5A
Piot Total power dissipation at Tg,qe <25°C 75W
Derating factor 0.6W/°C

Tetg Storage temperature -65 to 160°C

| Max. operating junction temperature 150°C

(e) Pulse width limited by safe operating area

INTERNAL SCHEMATIC DIAGRAM o
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SEFM4NA45/SEFPANAS

SEFM5N35/SEFPSN35
. SEFM5N40/SEFP5NA0
THERMAL DATA
th j-case Thermal resistance junction-case max. | 1.67°C/W
T, Maximum lead temperature for soldering purpose 275°C

ELECTRICAL CHARACTERISTICS (T, = 25°C unless

otherwise specified)

Parameter Test conditions Min. | Typ. Max.‘ Unit
OFF
Vgrypss Drain-source Ip=5mA Vgg=20
breakdown voltage for SEFM4N45/SEFP4AN45 | 450 \%
for SEFM5N40/SEFP5N40 | 400 \%
for SEFM5N35/SEFPS5N35 | 350 \%
Ipss Zero gate voltage Vps = 0.85 Rated Vpgg 250| uA
drain current (Vgg = 0) | T; = 100°C 25| mA
lgss Gate-body leakage Vgs = 20V 500| nA
current (Vpg = 0)
ON*
VGS (th) Gate threshold VDS = VGS ID =1 mA 2 4.5 \%
voltage T; = 100°C 1.5 4.0 \
Rps (on) Static drain-source for SEFM4N45/SEFP4N45 1.5
on resistance Ip = 2A
(Vgs = 10V) for SEFM5N40/SEFP5N40 1
Ipb=25A
for SEFM5N35/SEFPSN35 1
Ip=25A
Vpsion) Drain-source forSEFM4N45/SEFP4N45 7.5 \
On-voltage Ib=4A
(Vgs = 10V) for SEFM5N40/SEFP5N40 6.2| V
ID =5A
for SEFM5N35/SEFP5N35 6.2 V
) Ib=56A
for SEFM4N45/SEFP4N45 6 \
Ip=2A T;=100°C
for SEFM5N40/SEFP5N40 5 \
Ip=25A T;=100°C
for SEFM5N35/SEFP5N35 5 \
Ilp = 25A T;= 100°C

C-303




SEFMANAS5/SEFPANAS
SEFMS5N35/SEFPSN35
SEFMSN40/SEFPSN40

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. Typ.| Max.| Unit.
Os Forward for SEFM4N45/SEFP4N45 | 1.5 mho
Ib=2A
transconductance for SEFM5N40/SEFP5N40 | 2.0 mho
Ip=25A
(Vps = 15V) for SEFM5N35/SEFP5N35 | 2.0 mho
Ib=25A
DYNAMIC
Ciss Input capacitance 780 |1000| pF
Coss Output capacitance Vps =256V f =1 MHz 150 | 200| pF
Ciss Reverse transfer Vgs = 100 | 130| pF
capacitance
SWITCHING
t4 ton) Turn-on delay time Vee = 25V 50 ns
t, Rise time lp = 0.5 Rated Iy 100 ns
tq (off) Turn-off delay time Rgs = 50 Q R;=50Q 200 ns
t Fall time (see test circuit) 100 ns
SOURCE DRAIN DIODE
Vsp Forward on voltage 1.1 \
ton Forward Turn-on time | Isp = Rated Ip vgs = O 250 ns
t, Reverse recovery 420 ns
time

* Pulsed: pulse duration < 300us, duty cycle < 2%
For typical curves, and clamping inductive load, gate charge, body drain diode trr measurement’
test circuits see SGSP364 Datasheet.
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SEFMANA45/SEFPANAS
SEFMSN35/SEFPSN35
SEFM5N40/SEFPSNA0

SWITCHING TIMES RESISTIVE LOAD

Test circuit Waveforms

[
|
|
[

t t ‘
0073 glon) tr $-6059 td(ott) tf

Pulse width < 100 us
Duty cycle <2%
V; =10V
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SEFMSNI8
SEFM5N20
SEFPoN18

SEFPSN20 N-CHANNEL POWER MOS TRANSISTORS

HIGH SPEED SWITCHING APPLICATIONS Vpss Ros on] "o

These products are diffused multi-cell silicon gate
N-Channel enhancement mode Power-Mos field | 180V/200V 10 5A

effect transistors.

ABSOLUTE MAXIMUM RATINGS SEFM or SEFP
5N18 ‘ 5N20

Vps Drain-source voltage (Vgg = 0) 180V I 200V

Vper Drain-gate voltage (Rgg = 20KS2) 180V 200V

Vgs Gate-source voltage +20V

Ip Drain current (continuous) Tgaee = 25°C 5A

Iom(®) Drain current (pulsed) 16A

lgm Gate current (pulsed) 1.5A

Piot Total power dissipation at Tg,se = 25°C 75W

Derating factor 0.6W/°C
Tstg Storage temperature -65 to 1560°C
T, Max. operating junction temperature 150°C

(*) Pulse width limited by safe operating area

INTERNAL SCHEMATIC DIAGRAM o

G
MECHANICAL DATA : Dimensions 1n mm
Drain connected to tab Drain connected to case
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SEFM5N18

SEFM5N20
SEFP5N18
SEFP5N20
THERMAL DATA
Rih j-case Thermal resistance junction-case max. 1.67°C/W
T Maximum lead temperature for soldering purpose 275°C

ELECTRICAL CHARACTERISTICS (T ., = 25°C unless otherwise specified)

L Parameter

Test conditions | Min. | Typ. |Max.| Unit |
OFF
Vem pss Drain-source Ipb=5mA Vg =0
breakdown voltage for SEFM5N18/SEFP5N18 180 \%
for SEFM5N20/SEFP5N20 200 \
Ibss Zero gate voltage Vps = 0.85 Rated Vpgs 250 | uA
drain current (Vgg = 0) | T; = 100°C 2.5 | mA
lgss Gate-body leakage Vgs = 220V 500| nA
current (Vpg = 0)
ON*
VGS (th) Gate threshold ‘VDS = VGS ID = 1TmA 2 4.5 \%
voltage T, = 100°C 1.5 4.0 \%
Rps (on) Static drain-source Vgs = 10V Ip=25A 0.45| 1 Q
on resistance
Vps (on) Drain-source Vgs= 10V Ip=5A 6 \
On voltage Vgs = 10V I = 25A 5 \
T, = 100°C
s Forward Vps = 16V Ip=25A | 15| 35 mho
transconductance
DYNAMIC
Ciss Input capacitance 380 | 500| pF
Coss Output capacitance Vps =256V f =1 MHz 100 | 130| pF
Crss Reverse transfer Vgs = 0 50| 65| pF
capacitance
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SEFM5N18
SEFM5N20
SEFPSN18

SEFP5N20

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. | Typ.| Max.| Unit.
SWITCHING
t4 (on) Turn-on delay time Vee = 25V 20 ns
t, Rise time Ip = 0.5 Rated Ip 150 ns
14 (off) Turn-off delay time Rgs = 50 Q R;= 50 Q 50 ns
t Fall time (see test circuit) 50 ns

SOURCE DRAIN DIODE

Vsp Forward on voltage 2.0 \

ton Forward Turn-on time | Igp = Rated Ip Vgg = 0 200 ns

t, Reverse recovery 300 ns
time

*  Pulsed: pulse duration < 300us, duty cycle < 2%
For typical curves, and clamping inductive load, gate charge, body drain diode trr measurement
test circuits see SGSP216 Datasheet.

SWITCHING TIMES RESISTIVE LOAD

Test circuit Waveforms

-
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B —
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Pulse width < 100 us
Duty cycle < 2%
=10V
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N-CHANNEL POWER MOS TRANSISTORS

SEFM8N08

HIGH SPEED SWITCHING APPLICATIONS

These products are diffused multi-cell silicon gate

N-Channel

enhancement mode Power-Mos field

effect transistors.

SEFM8N10

SEFPSNOS

SEFP8NIO
Vpss Rps om| b
80V/100V 050 )| 8A

ABSOLUTE MAXIMUM RATINGS SEFM or SEFP
8NO8 I 8N10
Vps Drain-source voltage (Vgg = 0) 80V I 100V
Voer Drain-gate voltage (Rgs = 20KQ) 80V 100V
Vas Gate-source voltage +20V
Ip Drain current (continuous) T, = 25°C 8A
Iom(®) Drain current (pulsed) 20A
lam Gate current (pulsed) 1.5A
Prot Total power dissipation at T,,, = 25°C 75W
Derating factor 0.6W/°C
Tsig Storage temperature -65 to 1560°C
i Max. operating junction temperature 160°C

(®) Pulse width

limited by safe operating area

INTERNAL SCHEMATIC DIAGRAM o

MECHANICAL DATA

Drain connected to case

39 5max

con
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Drain connected to tab
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SEFM8N08
SEFMBNI0
SEFPBNO8
SEFP8NIO

THERMAL DATA

F‘th j-case
TL

Thermal resistance junction-case

Maximum lead temperature for soldering purpose

max.

1.67°C/W
275°C

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)

Parameter Test conditions J Min. | Typ. | Max.| Unit |
OFF
Vgr pss Drain-source Ip = 5mA Vgg =0
breakdown voltage for SEFM8NO8/SEFP8NO8 80 v
for SEFM8N10/SEFP8N10 100 \Y
lbss Zero gate voltage Vps = 0.85 Rated Vpgg 250 | uwA
drain current (Vgg = 0) | T; = 100°C 25| mA
lgss Gate-body leakage Vgs = 220V 500{ nA
current (Vpg = 0)
ON*
Vgs wn) Gate threshold Vps = Vgs Ip=1mA 2 45| V
voltage T; = 100°C 1.5 40| V
Rps (on) Static drain-source Vgs = 10V Ip = 4A 02| 05| Q
on resistance
Vps (on) Drain-source Vgs = 10V Ip = 8 A 48| V
On voltage Vgs= 10V Ip=4A 4 \Y
T; = 100°C
s Forward Vpg = 15V Iy = 4A 15| 4 mho
transconductance
DYNAMIC
Ciss Input capacitance 375 | 480( pF
0ss Output capacitance Vps =256V f =1MHz 230| pF
rss Reverse transfer Vgs =0 110( pF
capacitance
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SEFM8N08
SEFMBN10
SEFPBNOD8
SEFP8N10

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions ‘ Min. | Typ.| Max.| Unit.—|
SWITCHING
t4 Turn-on delay time Vee = 25V 50 ns
£ Rise time Ip S 0.5 Rated Ip 120 ns
t4 (off) Turn-off delay time RGS =50Q Ri = 50 Q 50 ns
t; Fall time (see test circuit) 60 ns
SOURCE DRAIN DIODE
Vsp Forward on voltage 1.9 \
ton Forward Turn-on time | Igp = Rated I Vgg = 0 200 ns
t, Reverse recovery 300 ns
time

* Pulsed: pulse duration < 300us, duty cycle < 2%
For typical curves, and clamping inductive load, gate charge, body drain diode trr measurement
test circuits see SGSP311 Datasheet.

SWITCHING TIMES RESISTIVE LOAD

Test circuit

<
=2
| S SR |
<
o o

2200

Waveforms

33
pF pF

Pulse width < 100 us

Duty cycle < 2%
V; =10V

B

SC-0073

30°

10 %%

|
| I
[
[
1 ]
[

$-6059 td(ott) tf
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SEFM8K18
SEFMN820
SEFPBN18

SEFPBN20 N-CHANNEL POWER MOS TRANSISTORS

HIGH SPEED SWITCHING APPLICATIONS Vpss Ros om| b

These products are diffused multi-cell silicon gate
N-Channel enhancement mode Power-Mos field | 180V/200V | 0.4 Q| 8 A

effect transistors.

ABSOLUTE MAXIMUM RATINGS SEFM or SEFP
8N18 | 8N20

Vps Drain-source voltage (Vgg = 0) 180V I 200V

Vbar Drain-gate voltage (Rgg = 20K£2) 180V 200V

Vas Gate-source voltage 20V

Ib Drain current (continuous) T,e, = 25°C 8A

Ipm(®) Drain current (pulsed) 25A

Iem Gate current (pulsed) 1.5A

Piot Total power dissipation at Tg,s, = 25°C 75W

Derating factor 0.6W/°C
Tstg Storage temperature -65 to 150°C
T Max. operating junction temperature 150°C

(e) Pulse width imited by safe operating area

INTERNAL SCHEMATIC DIAGRAM 0

G
MECHANICAL DATA S Dimensions 1n mm
Drain connected to tab Drain connected to case
10.4" 4 g
© .37
N E s Y
v DT ’ T
L Sadi I ¥ 1
K ‘ 3

max

12 70

con

T0-220 T0-3
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SEFM8N18

SEFMNB20
SEFP8N18 ‘
SEFP8N20
THERMAL DATA
R |-case Thermal resistance junction-case max.T 1.67°C/W
T Maximum lead temperature for soldering purpose 275°C

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)

Parameter Test conditions | Min. l Typ. | Max.| Unit—|
OFF
Vigr pss Drain-source Ipb=5mAVgs =0
breakdown voltage for SEFM8N18/SEFP8N18 | 180 \%
for SEFM8N20/SEFP8N20 | 200 \
Ibss Zero gate voltage Vps = 0.85 Rated Vpgg 250 | wA
drain current (Vgg = 0) | T, = 100°C 2.5 | mA
lgss Gate-body leakage Vgs = £20V 500| nA
current (Vpg = 0)
ON*
VGS (th) Gate threshold VDS = VGS ID =1TmA 2 4.5 \
voltage T, = 100°C 1.5 40( V
Rps (on) Static drain-source Vgs = 10V Ib=4A 0.27| 04| Q
on resistance
Vps (on) Drain-source Vgs = 10V Ip=8A 4 \
On voltage Vgs = 10V Ip =4 A 3.2 V
T; = 100°C
s Forward Vps = 168V Ip=4A 3 mho
transconductance
DYNAMIC
Ciss Input capacitance 980 [1200| pF
Coss Output capacitance Vps = 25V f = 1MHz 200 | 260| pF
Ciss Reverse transfer Vgs = O 80| 100 pF
capacitance
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SEFM8N18
SEFMN820
SEFP8N18

SEFP8N20

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. | Typ.| Max.| Unit.

SWITCHING
t4 (on) Turn-on delay time Vee = 25V 40 ns
. Rise time Ip = 0.5 Rated Ip 150 ns
4 (off) Turn-off delay time Rgs=50Q R =50Q 100 ns
t Fall time (see test circuit) 100 ns

SOURCE DRAIN DIODE

Vsp Forward on voltage 2.0 \

ton Forward Turn-on time | Igp = Rated Iy Vgg = O 250 ns

t, Reverse recovery 325 ns
time

* Pulsed: pulse duration < 300us, duty cycle < 2%
For typical curves, and clamping inductive load, gate charge, body drain diode trr measurement
test circuits see SGSP363 Datasheet.

SWITCHING TIMES RESISTIVE LOAD

Test circuit Waveforms

- .
2200 (33
pF pF

| S K- ——

t.(on
t -
0073 tglon) tr 5-6059 td(ott) tf

Pulse width < 100 us
Duty cycle < 2%
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SEFMIONO5
SEFMIONOG
SEFP10NOS

N-CHANNEL POWER MOS TRANSISTORS SEFPIONOG

HIGH SPEED SWITCHING APPLICATIONS

These products are diffused multi-cell silicon gate
N-Channel enhancement mode Power-Mos field 50V/60V 0.28 Q{10 A
effect transistors.

Vpss Rps on| b

ABSOLUTE MAXIMUM RATINGS SEFM or SEFP
10NO5 | 10NO6
Vps Drain-source voltage (Vgg = 0) | 50V I 60V
Voar Drain-gate voltage (Rgg = 20KQ) 50V 60V
Vgs Gate-source voltage +20V
Ip Drain current (continuous) T,,, = 25°C 10A
Iom(®) Drain current (pulsed) 28A
lom Gate current (pulsed) 1.5A
Piot Total power dissipation at Tg,ee = 25°C 75W
Derating factor 0.6W/°C

Tstg Storage temperature -65 to 150°C

i Max. operating junction temperature 150°C

(e) Pulse width limited by safe operating area

INTERNAL SCHEMATIC DIAGRAM o

MECHAN'CAL DATA S Dimensions tn mm
Drain connected to tab Drain connected to case
10.4m 4 gras
2! a3 b 26, 7™ 417
s 09 17m
;-é?j——{ £l . i
385 “ i ‘a |
X ———— o A
D 1 ¢ ) e
H J G S -
P R
T HT ( 121 f;‘ a g e o ]
1 £ ~
o~ o
E ©

cem

9
—— 2!1_ R
z/ 15 osﬁ L\ 40-409
TO-220 T0-3
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SEFM10NO5
SEFMIONOG
SEFP10NOS
SEFP10NOG

THERMAL DATA

I;zth j-case

Thermal resistance junction-case

T Maximum lead temperature for soldering purpose

max.

1.67°C/W
275°C

ELECTRICAL CHARACTERISTICS (T,,,, = 25°C unless otherwise specified)

Parameter Test conditions Min. ' Typ. Max.‘ Unit
OFF
Vigr pss Drain-source Ipb=5mAVg=0 .
breakdown voltage for SEFM10NO5/SEFP10NO5| 50 \%
for SEFM10NO6/SEFP10N06| 60 \Y
Ibss Zero gate voltage Vps = 0.85 Rated Vpgg 250 | uA
drain current (Vgg = 0) | T; = 100°C 25| mA
lgss Gate-body leakage Vgs = £20V 500| nA
current (Vpg = 0)
ON*
Vgs uny Gate threshold Vps = Vgs Ip=1mA 2 45| V
voltage T, = 100°C 1.5 40| V
Rps (o) Static drain-source Vgs = 10V I =5A 0.1 | 0.28] mQ
on resistance 4
Vps (on) Drain-source Vgs= 10V I = 10A 34| V
On voltage Vgs = 10V Ip =5A 28| V
T; = 100°C
s Forward Vps = 16V Ip=5A 25| 35 mho
transconductance
DYNAMIC
Ciss Input capacitance 460 | 550| pF
Coss Output capacitance Vps =25V f =1MHz 350| pF
Crss Reverse transfer Vgs = 0 180| pF
capacitance
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SEFMION05

SEFM10NO6
SEFP10NO5
SEFP1ONOG
ELECTRICAL CHARACTERISTICS (continued)
Parameter Test conditions { Min.| Typ.| Max.| Unit.
SWITCHING
t Turn-on delay time Vee = 25V 30 ns
dlm Rise time Ip < 0.5 Rated Ip 130 ns
t4 (off) Turn-off delay time Rgs = 50Q R =50Q 80 ns
t Fall time (see test circuit) 130 ns
SOURCE DRAIN DIODE
Vsp Forward on voltage 1.9 \
ton Forward Turn-on time | Igp = Rated I Vgg = 0 200 ns
t, Reverse recovery 300 ns
time

* Pulsed: pulse duration < 300us, duty cycle < 2%
For typical curves, and clamping inductive load, gate charge, body drain diode trr measurement
test circuits see SGSP321 Datasheet.

SWITCHING TIMES RESISTIVE LOAD

Test circuit

Waveforms

33| Ve

Pulse width < 100 us
Duty cycle <2%
V, =10V

SC-0073
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SEFMI0NOS
SEFMIONIO
SEFP10ND8
SEFP10N10

N-CHANNEL POWER MOS TRANSISTORS

HIGH SPEED SWITCHING APPLICATIONS Vpss Ros om| b
These products are diffused multi-cell silicon gate

N-Channel enhancement mode Power-Mos field | 80V/100V | 0.33 Q| 10 A
effect transistors.
ABSOLUTE MAXIMUM RATINGS SEFM or SEFP

10NO08 | 10N10

Vps Drain-source voltage (Vgg = 0) 80V | 100V
Vpgr Drain-gate voltage (Rgg = 20K2) 8oV 100V
Vs Gate-source voltage +20V

Ip Drain current (continuous) T, = 25°C 10A
Ipm(®) Drain current (pulsed) 25A

lam Gate current (pulsed) 1.5A
Piot Total power dissipation at T.,,, = 25°C 75W

Derating factor 0.6W/°C

Tstg Storage temperature -65 to 150°C

| Max. operating junction temperature 150°C

(*) Pulse width limited by safe operating area

INTERNAL SCHEMATIC DIAGRAM

MECHANICAL DATA

Drain connected to tab

10 4ma

©
o~

3.85 /_£¥— —_t ‘E"I

15 gmax

<7
o
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4 254
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Dimensions in mm

Drain connected to case
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SEFMIONOS

SEFM1ION10
SEFP10NO8
SEFPIONIO
THERMAL DATA
Rih j-case Thermal resistance junction-case max. 1.67°C/W
T, Maximum lead temperature for soldering purpose 275°C

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)

Parameter Test conditions l Min. l Typ. | Maﬂ Unit
OFF
Vgr pss Drain-source Ip=5mA Vgg =0
breakdown voltage for SEFM10NO8/SEFP10N0O8( 80 \%
for SEFM10N10/SEFP10N10| 100 \Y
Ipss Zero gate voltage Vps = 0.85 Rated Vpgg 250 | uA
drain current (Vgg = 0) | T; = 100°C 25| mA
lgss Gate-body leakage Vgs = £20V 500 nA
current (Vpg = 0)
ON*
Vgs @y Gate threshold Vps = Vgs Ip=1mA 2 45| V
voltage T, = 100°C 1.5 4.0 \%
Rps (on) Static drain-source Vgs= 10V Ip=5A 0.2 | 0.33] Q
on resistance
Vps (on) Drain-source Vgs = 10V Ip=10A 4 \
On voltage Vgs = 10V Ip=5A 33| V
T; = 100°C
s Forward Vps = 15V Ip=5A 2.5 4 mho
transconductance
DYNAMIC
Ciss Input capacitance 375 | 480 pF
Coss Output capacitance Vps =25V f =1MHz 230| pF
Crss Reverse transfer Vgs = 0 110| pF
capacitance
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SEFMIONOS
SEFMION10 )
SEFPIONO8
SEFPIONIO

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions Min. l Typ.| Max.| Unit.
SWITCHING
t4 (on) Turn-on delay time Vee = 25V 50 ns
t, Rise time Ip = 0.5 Rated Ip 150 ns
t4 (off) Turn-off delay time Rgs = 50 Q R, =50 Q 100 ns
t; Fall time (see test circuit) 50 ns
SOURCE DRAIN DIODE
Vsp Forward on voltage 2 \
ton Forward Turn-on time | Isp = Rated I Vgg = 0 80 ns
L. Reverse recovery 700 ns
time

* Pulsed: pulse duration < 300us, duty cycle < 2%
For typical curves, and clamping inductive load, gate charge, body drain diode trr measurement
test circuits see SGSP311 Datasheet.

SWITCHING TIMES RESISTIVE LOAD

Test circuit Waveforms
90
L] e
- -—
33 [ Vg .
wF |
! 10°%
I
—— L E——
5C-0073 tg(on) tr 5-6059 td(off) tf

Pulse width < 100 us
Duty cycle <2%
Vv, =10V
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SEFMIZNOS

SEFM12NOB
SEFP12N05
N-CHANNEL POWER MOS TRANSISTORS SEFP12NOB
HIGH SPEED SWITCHING APPLICATIONS Vpss Ros o) I
d diffused Iti-cell sili t
.I{-It](ejls\zn%r; uecr:liaifemlan:semo?: tll’g?/vef-ll\l/fgsn ?i?elg 50V/60V 0.20|12A

effect transistors.

ABSOLUTE MAXIMUM RATINGS SEFM or SEFP
12NO5 l 12N06
Vps Drain-source voltage (Vgg = 0) 50V ! 60V
Vbgr Drain-gate voltage (Rgs = 20K$2) 50V 60V
Vgs Gate-source voltage +20V
I Drain current (continuous) Tg,ee = 25°C 12A
Ipm(®) Drain current (pulsed) 30A
lom Gate current (pulsed) 1.5A
Piot Total power dissipation at T, = 25°C 75W
Derating factor 0.6W/°C

Tstq Storage temperature -65 to 150°C

) Max. operating junction temperature 150°C

(®) Pulse width limited by safe operating area

INTERNAL SCHEMATIC DIAGRAM

G
MECHANICAL DATA
Drain connected to tab
10.4m2 g
13778

15 gman

12,78

Dimensions in mm

Drain connected to case

gman

w7
09 127

39 5mar
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SEFM12N0S
SEFMIZN06
SEFP12N05
SEFP12N0B

THERMAL DATA

l:(th j-case
TL

Thermal resistance junction-case

Maximum lead temperature for soldering purpose

max. 1.67°C/W

275°C

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)

Parameter Test conditions l MirﬂTyp. lMax.l Unit—l
OFF
Vigr pss Drain-source Ip=5mAVgg =0
breakdown voltage for SEFM12NO5/SEFP12N05| 50 v
for SEFM12NO6/SEFP12N06| 60 \
Ipss Zero gate voltage Vps = 0.85 Rated Vpgg 250 wA
drain current (Vgg = 0) [ T; = 100°C 25| mA
Igss Gate-body leakage Vgs = 20 V 500| nA
current (Vpg = 0)
ON*
Vgs ¢ny Gate threshold Vps = Vgs Ip=1mA 2 45| V
voltage T; = 100°C 1.5 40| V
Rps (on) Static drain-source Vgs = 10V Ip =6 A 0.1] 0.2] QO
on resistance
Vps (on) Drain-source Vgs= 10V Ip=12A 3.2| V
On voltage Vgs= 10V Ip=6A 24|V
T; = 100°C
Ot Forward Vps= 168V Iy =6A 3 mho
transconductance
DYNAMIC '
Ciss Input capacitance 460 | 550 | pF
oss Output capacitance Vps =25V f=1MHz 350| pF
Crss Reverse transfer Vgs = 0 180 pF
capacitance

C-322



SEFMIZN05

SEFMIZNOG6
SEFPI2N05
SEFP12N0G
ELECTRICAL CHARACTERISTICS (continued)
Parameter Test conditions I Min. l Typ.l Max.| Unit.
SWITCHING
t Turn-on delay time =25V 30 ns
dn Rise time 2 0.5 Rated Ip 130 ns
t4 (off) Turn-off delay time F(G =500 R =500 80 ns
t; Fall time (see test circuit) 130 ns
SOURCE DRAIN DIODE
Vsp Forward on voltage 2 \
ton Forward Turn-on time | Igp = Rated I Vgg = O 80 ns
t, Reverse recovery 700 ns
time

* Pulsed: pulse duration < 300us, duty cycle < 2%
For typical curves, and clamping inductive load, gate charge, body drain diode trr measurement
test circuits see SGSP321 Datasheet.

SWITCHING TIMES RESISTIVE LOAD

Test circuit Waveforms

= —_
seooms tylon) tr 5-605 td(oft) tf

Pulse width < 100 us
Duty cycle < 2%
V; =10V
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SEFM12N08
SEFMI2N10
SEFP12N08

SEFPIZHI0 N-CHANNEL POWER MOS TRANSISTORS

HIGH SPEED SWITCHING APPLICATIONS

These products are diffused multi-cell silicon gate
N-Channel enhancement mode Power-Mos field

effect transistors.

ABSOLUTE MAXIMUM RATINGS

Vpss Rps

(ON) ID

8ov/100v

0.18 Q|12 A

SEFM or SEFP

12N08 l 12N10
Vps Drain-source voltage (Vgg = 0) 80V I 100V
Vbaer Drain-gate voltage (Rgg = 20KQ2) 80V 100v
Vas Gate-source voltage +20V
Io Drain current (continuous) T, = 25°C 12A
Ipm(®) Drain current (pulsed) 30A
lem Gate current (pulsed) 1.5A
Piot Total power dissipation at T.,e, = 25°C 75W
Derating factor 0.6W/°C
Tstg Storage temperature -65 to 150°C
i Max. operating junction temperature 150°C
(o) Pulse width imited by safe operating area
INTERNAL SCHEMATIC DIAGRAM b
G
MECHANICAL DATA Dimensions in mm

Drain connected to tab
10.4m3*

:! 137ma8

38s
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~
=
7

127mn

A
G / 4 254 25 |
o L] 063max L_
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TO-220

Drain connected to case

3g 5max
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SEFMIZN08

SEFM12N10
SEFP12N08
SEFPI2N10
THERMAL DATA
Rih j-case Thermal resistance junction-case max. 1.67°C/W
T Maximum lead temperature for soldering purpose 275°C

ELECTRICAL CHARACTERISTICS (T_,,, = 25°C unless otherwise specified)

Parameter Test conditions | Min. | Typ. | Max.| UnitJ
OFF
Vigr pss Drain-source Ip=5mAVgg=0
breakdown voltage for SEFM12NO8/SEFP12N08| 80 \Y)
for SEFM12N10/SEFP12N10| 100 \
Ipss Zero gate voltage Vps = 0.85 Rated Vpgg 250 | uA
drain current (Vgg = 0) | T, = 100°C 25| mA
lgss Gate-body leakage Vgs = £20V 500| nA
current (Vpg = 0)
ON*
VGS (th) Gate threshold VDS = VGS ID = 1 mA 2 4.5 \%
voltage T, = 100°C 1.5 40| V
Rps (on) Static drain-source Vgs= 10V Ip=6A 0.09] 0.18] Q
on resistance Q
Vps (on) Drain-source Vgs =10V Ip=12A 2.6/ V
On voltage Vgs= 10V Ip=6A 2.16| V
T; = 100°C
s Forward Vps = 10V Ip=6A 3 |85 mho
transconductance
DYNAMIC
Ciss Input capacitance 950 | 1200| pF
Coss Output capacitance Vps =25V f = 1MHz 370 | 480| pF
Ciss Reverse transfer Vpg = OV 180 | 230( pF
capacitance
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SEFM12N08
SEFMI2N10
SEFP12NO8
SEFP12N10

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test conditions l Min. rTyp.l Max.| Unit.
SWITCHING
t4 (on) Turn-on delay time Vee = 25 V 50| ns
t, Rise time Ip = 0.5 Rated I 150| ns
t4 (off) Turn-off delay time Rgs = 50 Q R, =50Q 200| ns
t Fall time (see test circuit) 100| ns

SOURCE DRAIN DIODE

Vsp Forward on voltage 1.4 \Y

ton Forward Turn-on time | Igp = Rated Iy Vgg = O 250 ns

r Reverse recovery 325 ns
time

*  Pulsed: pulse duration < 300us, duty cycle < 2%
For typical curves, and clamping inductive load, gate charge, body drain diode trr measurement
test circuits see SGSP361 Datasheet.

SWITCHING TIMES RESISTIVE LOAD

Test circuit Waveforms
90°%

|
1 !

[

[ o
A 10 %%
[

+——
sc0073 tylon) tr $-6059 td(oft) tf

Pulse width < 100 us
Duty cycle < 2%
V; =10V
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SEFMISNOS

SEFMISNOB
SEFPISNO5

N-CHANNEL POWER MOS TRANSISTORS SEFPISNOG

HIGH SPEED SWITCHING APPLICATIONS [ Voo | Ros oml b

These products are diffused multi-cell silicon gate.
N-Channel enhancement mode Power-Mos field

effect transistors.

50v/60V | 0.16 Q|15 A

ABSOLUTE MAXIMUM RATINGS SEFM or SEFP
15N05 | 15N06

Vps Drain-source voltage (Vgg = 0) 50V | 60V
Vbgr Drain-gate voltage (Rgg = 20K$2) 50V 60V
Vas Gate-source voltage +20V

Ib Drain current (continuous) T, = 25°C 15A

Ipm(®) Drain current (pulsed) 40A

lem Gate current (pulsed) 1.5A

Piot Total power dissipation at T.,,, = 75°C 75W

Derating factor 0.6W/°C
Tstg Storage temperature -65 to 150°C
T; Max. operating junction temperature 150°C

{e) Pulse width limited by safe operating area

INTERNAL SCHEMATIC DIAGRAM

G
MECHANICAL DATA
Drain connected to tab
10.64™ 4 g
:;l; 1,37ma
ot b
w T
B ———— :
D | ¢ :
THH t 1]
3 o £
XX
AT o
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o}

Dimensions in mm

Drain connected to case
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SEFMISNOS
SEFM15N06
SEFP15N0S
SEFP15N06

THERMAL DATA

Rth j-case
T

Thermal resistance junction-case

Maximum lead temperature for soldering purpose

max.

1.67°C/W
275°C

ELECTRICAL CHARACTERISTICS (T.,,, = 25°C unless otherwise specified)

Parameter Test conditions Min.lTyp. Max.| Unit
OFF
Vier pss Drain-source Ip=5mMAVgg =0
breakdown voltage for SEFM15NO05/SEFP15N05| 50 \%)
for SEFM15N06/SEFP15N06 | 60 \
Ipss Zero gate voltage Vpg = 0.85 Rated Vpgg 250 [ uA
drain current (Vgg = 0) | Tj = 100°C 25| mA
lgss Gate-body leakage Vgs = =20 V 500| nA
current (Vpg = 0)
ON*
VGS (th) Gate threshold VDS = VGS lD = 1 mA 2 4.5 \
voltage T; = 100°C 1.5 4.0 v
Rps (on) Static drain-source Vgs = 10V Ip=75A 0.16) Q
on resistance
Vps (on) Drain-source Vgs = 10V Ip =15 A 29| V
On voltage Vgs = 10V Ip=7.5A 24| V
T; = 100°C
s Forward Vps= 16V Ip=75A | 3.5 mho
transconductance
DYNAMIC
Ciss Input capacitance 460 | 550 | pF
Coss Output capacitance Vps =25V f =1MHz 350 | pF
rss Reverse transfer Vgs =0 180 | pF
capacitance
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SEFMISNOS

o SEFMISNOB
- SEFP15N05
SEFP15N06
ELECTRICAL CHARACTERISTICS (continued)
Parameter Test conditions Min. | Typ.| Max.| Unit.
SWITCHING
t Turn-on delay time Vee = 25 V 50 | ns
" Rise time I % 0.5 Rated Ip 150 | ns
t4 (off) Turn-off delay time Rgs = 50 Q R;=50Q 200 | ns
t Fall time (see test circuit) 100 ns
SOURCE DRAIN DIODE
Vgp Forward on voltage 1.4 \Y
ton Forward Turn-on time | Igp = Rated I Vgg = 0 250 ns
t, Reverse recovery 325 ns
time

* Pulsed: pulse duration < 300us, duty cycle < 2%
For typical curves, and clamping inductive load, gate charge, body drain diode trr measurement
test circuits see SGSP321 Datasheet.

SWITCHING TIMES RESISTIVE LOAD

Test circuit Waveforms

|
|
|
\ 10 °/s
|

(on) tr $-6059 td(oft) tt

SC-0073 d

Pulse width < 100 us
Duty cycle < 2%
V=10V
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SEFMZ5N05
SEFM25N06
SEFP25NDA
SEFP25N06

N-CHANNEL

POWER MOS TRANSISTORS

HIGH SPEED SWITCHING APPLICATIONS Vpss Ros iony| b
These products are diffused multi-cell silicon gate
N-Channel enhancement mode Power-Mos field 50V/60V 0.08 Q|25 A
effect transistors.
ABSOLUTE MAXIMUM RATINGS SEFM or SEFP
25N05 1 25N06
Vps Drain-source voltage (Vgg = 0) 50V | 60V
Vper Drain-gate voltage (Rgg = 20KQ) 50V 60V
Vgs Gate-source voltage +20V
Ip Drain current (continuous) T.,se = 25°C 25A
Iom(®) Drain current (pulsed) 80A
lam Gate current (pulsed) 1.5A
Piot Total power dissipation at T.,q, = 25°C 100W
Derating factor 0.8W/°C

Tstg Storage temperature -65 to 150°C

) Max. operating junction temperature 150°C

(®) Pulse width imited by safe operating area

INTERNAL SCHEMATIC DIAGRAM

D

MECHANICAL DATA

9/85

Drain connected to tab
10.4™2*

Dimensions i1n mm

Drain connected to case
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SEFM25N05

SEFM25N06
SEFP25N05
SEFP25N06
THERMAL DATA
Rih j-case Thermal resistance junction-case max. 1.25°C/W
T Maximum lead temperature for soldering purpose 275°C

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)

Parameter Test conditions l Min. ‘ Typ. l Max.l Unit
OFF
Vigr pss Drain-source Ib=5mAVgs=0
breakdown voltage for SEFM25N05/SEFP25N05| 50 \%
for SEFM25N06/SEFP25N06| 60 Vv
Ipss Zero gate voltage Vps = 0.85 Rated Vpgg 250 | uA
drain current (Vgg = 0) | T; = 100°C 25| mA
lgss Gate-body leakage Vgs = 20V 500| nA
current (Vpg = 0)
ON*
Vas uny Gate threshold Vps = Vgs Ilp=1mA 2 45| V
voltage T; =-100°C 1.5 4.0 \Y
Rps (o) Static drain-source Vgs = 10V I =125 A 0.08] Q
on resistance
Vps (on) Drain-source Vgs = 10V Ip=25A 24|V
On voltage Vgs = 10V Ip=125A 20| V
T, = 100°C
Ot Forward Vps = 16V I =125A | © mho
transconductance
DYNAMIC
Ciss Input capacitance 1100|1400| pF
Coss Output capacitance Vps =26V f =1 MHz 600| 800 pF
Crss Reverse transfer Vgs = 0 300| 400| pF
capacitance
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SEFM25N05
SEFM25N06
SEFP25N05
SEFP25N06

ELECTRICAL CHARACTERISTICS (continued)

4

time

Parameter Test conditions I Min. I Ty;ﬂ Max.l Unit.

SWITCHING

t Turn-on delay time Vee = 25V 50| ns

" Rise time IS 0.5 Rated Ip 450 ns

t4 (off) Turn-off delay time Rgs = 50Q R;=500Q 100| ns

t Fall time (see test circuit) 200( ns
SOURCE DRAIN DIODE

Vsp Forward on voltage 2.5 \

ton Forward Turn-on time | Igp = Rated Iy Vgg = 0 50 ns

t Reverse recovery 300 ns

*  Pulsed: pulse duration < 300us, duty cycle < 2%
For typical curves, and clamping inductive load, gate charge, body drain diode trr measurement
test circuits see SGSP381 Datasheet.
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SEFPSNO5

SISTORS SEFPSN06
HIGH SPEED SWITCHING APPLICATIONS Vpss Ros om| o
These products are diffused multi-cell silicon gate
N-Channel enhancement mode Power-Mos field 50V/60V 06Q| 5A
effect transistors.
ABSOLUTE MAXIMUM RATINGS SEFP
5NO05 ‘ 5N06
Vps Drain-source voltage (Vgg = 0) 50V I 60V
Vogr Drain-gate voltage (Rgg = 20KQ) 50V 60V
Vgs Gate-source voltage +20V
Io Drain current (continuous) Tgae = 25°C 5A
Ipm(®) Drain current (pulsed) 10A _
lam Gate current (pulsed) 1.5A ,
Piot Total power dissipation at T.se = 25°C 50W
Derating factor 0.4W/°C
Tstg Storage temperature -65 to 150°C
T, Max. operating junction temperature 150°C
(®) Pulse width limited by safe operating area
INTERNAL SCHEMATIC DIAGRAM o
G
MECHANICAL DATA Q Dimensions in mm

Drain.connected to tab

15.8max

™
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SEFPSNOS
SEFPSN06

THERMAL DATA

Rth j-case
T

Thermal resistance junction-case

Maximum lead temperature for soldering purpose

max.

2.5°C/wW
275°C

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)

Parameter Test conditions | Min. | Typ. J Max.l Unit |
OFF
Vigr pss Drain-source Ip=5mMAVgs =0V
breakdown voltage for SEFP5NO5 50 \%
for SEFP5NO6 60 \
Ipss Zero gate voltage Vps = 0.85 Rated Vpgg 250 | uwA
drain current (Vgg = 0) | T; = 100°C 25| mA
lgss Gate-body leakage Vgs = £20V 500| nA
current (Vpg = 0)
ON*
Ves un Gate threshold Vps=Vgs Ip=1mA 2 45| V
voltage T; = 100°C 1.5 40| V
Rpbs on) Static drain-source Vgs= 10V Ip=25A 06| Q
on resistance
Vps (on) Drain-source Vgs= 10V Ip=5A 3.75( V
On voltage Vgs = 10V Ip=25A 3 \
T; = 100°C
s Forward Vps = 15V Ip=25A [0.75 mho
transconductance
DYNAMIC
Ciss Input capacitance 180 | 250| pF
Coss Output capacitance Vps =256V f = 1 MHz 100| pF
rss Reverse transfer Vgs =0 40| pF
capacitance
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SEFPSNOS

SEFPSNOG
ELECTRICAL CHARACTERISTICS (continued)
Parameter Test conditions | Min. ' Typ.l Max.' Unit. |
SWITCHING
t Turn-on delay time Vee = 25V 30 ns
:”om Rise time |ch 0.5 Rated Ip 50 ns
t4 (off) Turn-off delay time Rgs = 50 Q R; =500 50 ns
s Fall time (see test circuit) 30 ns
SOURCE DRAIN DIODE
Vsp Forward on voltage 2.5 \
ton Forward Turn-on time | Igp = Rated I Vgg = O 150 ns
t, Reverse recovery 250 ns
time

* Pulsed: pulse duration < 300us, duty cycle < 2%
For typical curves, and clamping inductive load, gate charge, body drain diode trr measurement
test circuits see SGSP351 Datasheet.
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