574

STB30ONMS50N,STISONMS50N,STF30NMS50N
STP30NM50N, STW30NM50N

N-channel 500 V, 0.090 Q, 27 A MDmesh™ || Power MOSFET
D2PAK, I°PAK, TO-220FP, TO-220, TO-247

Features
Vpss Rps(on)
Type " |
yp (@Tjmax) | max D
STB30NM50N 550V | <0.115Q | 27 A
STI3ONM50N 550V | <0.115Q | 27A

STF30NM50N 550 V <0.1150Q | 27 A

STP30NM50N 550V <0115Q | 27A

STW30NM50N 550 V <0115Q | 27A

—_

Limited only by maximum temperature allowed

100% avalanche tested
Low input capacitance and gate charge

Low gate input resistance

Application

m Switching applications

Description

0-247

1 ° 'Q 23
D2PAK PPAR
1

(@ TO-220F1P
)

S(3)
SC06140
Table 1. Device summary
Order codes Marking Package Packaging
STB30ONMS50N 30NM50N D2PAK Tape and reel
STISONM50N 30NM50N I2PAK Tube
STF30NM50N 30NM50N TO-220FP Tube
STP30NM50N 30NM50N TO-220 Tube
STW30NM50N 30NM50N TO-247 Tube
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STB/I/F/P/W30NM50N Electrical ratings

1 Electrical ratings

Table 2.  Absolute maximum ratings

Value

Symbol Parameter D2PAK/IPPAK 10-220FP Unit
TO-220/T0-2@\
0

Vps Drain-source voltage (Vgg=0)

/50\ \Y
Vas Gate-source voltage Kg Z/E \
Ip Drain current (continuous) at T¢ =25 °C &?7 \)%1‘ ! A

— |
) Drain current (continuous) at T¢ = 100 °C \1% 7\ A
A

Ioy® | Drain current (pulsed) 108 | 108 ™

Pror Total dissipation at T =25 °C k& 3\\ t\gﬁ 40 w

dv/dt @ | Peak diode recovery voltage slope \K< <\((\<\Q§\ V/ns
Insulation withstand voltage rom ol oo
Viso three leads to external heat s % 2500 Y,
(t=1 5;Tg=25 °C) @
T St \\/ - o
stg orage temperatu e(> @ 55 to 150 C

T; Max. operatir)g@\ik)éém rature @ 9 150 °C
G p-aitowed 7

angcati ea
Vop = 80%%

O

rame% I2PAK T 0-220 | D?2PAK | TO-220FP | TO-247 | Unit
Thermal resi tion- 0.66 3.1 066 |°C/W
case max
N . .
Ther I\\s@c}e junction- _ _ 30 _ _ /W
pc \\\
Camb Therm\aﬁ’égstance junction- 62.5 _ 62.5 50 /W
amb max
T Maximum lead temperature for 300 °C
: soldering purposes
Table 4. Avalanche characteristics
Symbol Parameter Max value Unit
| Avalanche current, repetitive or not-repetitive 12 A
AR | (pulse width limited by T, max)
Single pulse avalanche energy
E 900 mJ
AS | (starting T; = 25 °C, Ip = Iap, Vpp = 50 V)
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Electrical characteristics

STB/I/F/P/W30NM50N

2 Electrical

characteristics

(Tcase = 25 °C unless otherwise specified)

Table 5. On /off states
Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
Drain-source
V@RDSS | preakdown voltage Ip=1mA, Vas =0 500 v
| Zero gate voltage Vpg = Max rating s1 PA
DSS drain current (Vgg = 0) | Vpg = Max rating, Tc=125 °C /\ 00 | pA
|
Gate-body leakage M \ -
IGSS VGS =20V 00 nA
current (Vpg = 0) —1—
VGS(th) Gate threshold voltage VDS = Ves, ID =250 |JA 2 3 4 \
Static drain-source on '
RDS(on resistance VGS =10 V,@SA | /\L 0.090 0.115 Q
Table 6. Dynamic ﬁ U ((\<
Symbol Parameter \*\e@xdi‘ions @ \\Mﬁ. Typ. | Max. | Unit
() |Forward @\% d Y
Jfs >Db_ SWlp = 13. 23 S
transconductance —~ @\D S
Ciss Igptu \ (;apac'ti @ W w 2740 oF
Coss WPUT CERRPINY bs = 501 MNZ, Vgg = 0 160 pF
c V) traqser 15 F
rss acitance Q P
f DC Bias=0
¢ | Gatenput resjstance t level=20 mV 2.7 Q
< W\ opervdrain
Total gate char Npp = 400 V, Ip = 27 A, 94 nC
! Gate-sour, Vgs=10V 15 nC
Qq @ate-d@\'\m (see Figure 19) 50 nC
We : Pulse durat &OO ps, duty cycle 1.5%
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STB/I/F/P/W30NM50N

Electrical characteristics

Table 7. Switching times

Symbol Parameter

Test conditions

Min.| Typ. | Max | Unit

tgon) | Turn-on delay time

ty Rise time
td(off) Turn-off-delay time
t Fall time

Vpp =250V, Ip=13.5 A,
Rg=47Q,Vgg=10V
(see Figure 18)

23 ns
20 ns
115 ns
60 ns

Table 8. Source drain diode

Symbol Parameter

Test conditions

Isp Source-drain current
Ispm (1) | Source-drain current (pulsed)

§ L 06| A
—t

27 | A

(Qﬂin /iygz\bl\nax Unit
)

Vgp @ | Forward on voltage lsp=27 A, Vgg =0 15| V
ty Reverse recovery time ns
Qy Reverse recovery charge puC

Irkm | Reverse recovery current A
Yy Reverse recovery time ns
Qy Reverse recovery charge puC

Irrm | Reverse recovery current A
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Electrical characteristics

STB/I/F/P/W30NM50N

2.1 Electrical

characteristics (curves)

Figure 2. Safe operating area for TO-220 / Figure 3. Thermal impedance for TO-220 /
D2PAK / IPPAK D2PAK / IPPAK
D AMO00938v1 GC20540
(A) T=150°C K B =
Tc=25°C 5=0.5 e L
Single pulse ’/
100 oul AT
E Operating in this area i — ~ 0.2 | 7
[ Limited by max Rps(on) W\ =S //;;/
[ Y N N 0.1 /,’—”' ///
N SR L i
10 / N N 10ps 10" ﬁg el ?/ N
= 100ps i { h=kRthj-c
T 1ms 0.02_r AT =0T >
7 | Beai d (
LA 10ms LA A 001\ I
/ d nglepulse TP L
S Y
‘zd
0.1 > L — -
0.1 1 10 100 Vbs(V) 10 v 10 tp(s)
Figure 4. Safe operating area for TO-220FP mal i.ngﬁ@gor TO-220FP
D AMDQ939v1 Q \ (\ GC20521
(A) Tj=150°C  J Sf 3=0.5 [ i — iy
Te=25°C 1] i
Single pulsy‘\\ 2 D L
100 SHES < — T s
<@ S SN > Do ﬁ%—ﬂ-h g
< o5 ) 10 ==
o +Q“/ t é o = -
SHNNZ SRRz AR xS 0.05 _
10 %S A P 0.02 Zth=k Rthj-c
[ ¢ \;\/\ A ] AN s H 0.01 S=tp/T
= = : f{%i I om o[ Single pulse
— A\ L
1 \
Pl ,:Htﬂ‘ ) Q tp L
= = T
oY 100 LI T
_4 -3 -2 -1 0
10 100 W( 10 10 10 10 10 tp(s)
rating ar =247 Figure 7. Thermal impedance for TO-247
AMO00940v1 GC18460
i ———s K = s
Tj=150°C 7 —8=0.5 £
Te=25°C  TI] %/
Single pulse | 0.2 | —‘:::
L A
S = 1ops | 10'[0.05 mmmpn!2g
ol S . T
@66‘:&@ / N H &)E — I oai
101l o L LN N L] 100us e 00 Zth=k Rthj-c
EEFCH AT [ -
— R 4 1 > d=tp/t
— % <@ N h ms A s I |
O A% ingle pulse
N 10ms | 10 _I_I_l_l_
1 /|
7 tp L
o1 0 I T
0.1 1 10 100 VDs(V) 10° 10" 10° 10 10" tp(s)
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Electrical characteristics

STB/I/F/P/W30NM50N
Figure 8. Output characteristics Figure 9. Transfer characteristics
D — AMO00941v1 D AM00942v1
A) Vas=10V (A)
35| 35
§ 30
30— /
25| | 2 |
20 5V 20 I
1511/ 15 (l\
T N7
51 i 5 << & _| 7
0 4V &
0 10 20 30Vbs(V) 10 Vas(V)
Figure 10. Transconductance Flgl@/ftm d® -savUrce on resistance
Ib AM00943v1 ((F\ AMO00944v1
(A) Tu=-50°C
305 — O )
I
255 /A/ . //
—
/ ~— | T =25§§& /
20.5 /&y =
// / Ty=150 @ \)\ s
/ A /|
15.5 /// Q ‘ /
10.5 // D N
5.5 // |
s L2 ) %
5 1 15 —30 25 \b(A) 10 15 30 25 Ip(A)
Figurg@e\bée vs gate-&x\\g age Figure 13. Capacitance variations
!— = N ‘ ‘ \ \ ‘ ‘ ‘ N\ AM00945v1 C(pF) A%)0946v1
12 Ip=27A Ve 10000 =
// T — .
/| N \ Ciss
/ 1000 I
/ \
100 : b Coss
N 11
10 Crss
1
0 20 40 60 80 100 Qg(nC) 0.1 1 10 100  Vbs(V)
7/18




Electrical characteristics STB/I/F/P/W30NM50N

Figure 14. Normalized gate threshold voltage Figure 15. Normalized on resistance vs

vs temperature temperature
VaGsith) AMO0947v1 RDS(on) AM00948v1
(norm) (norm)

1.1 2.0 //
1.0 /

1.5

0.9

N 1.0 —
0.8

N p: \ )) —-

07 0. Ll
-50 0 50 100  TJ(°C) -50 10 Ty(°C) |
Figure 16. Source-drain diode forward Figu @ Normallz Ve, s vs temperature
characteristics
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STB/I/F/P/W30NM50N

Test circuits

3 Test circuits

Figure 18. Switching times test circuit for
resistive load

Figure 19. Gate charge test circuit

R 2200 3.3
wF nF

5€05990

Vi =20V=Vguax

Figure 20. Test circuit for inductive load

switching and diode recovery times

i 2200 | 3.3
o——1 uF uF Voo
% L L
?\% Ip — — —

5005970

Figure 23. Switching time waveform
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O
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Qe 7 L s
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Package mechanical data

STB/I/F/P/W30NM50N
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Package mechanical data

In order to meet environmental requirements, ST offers these devices in ECOPACK®
packages. These packages have a Lead-free second level interconnect. The category of
second level interconnect is marked on the package and on the inner box label, in
compliance with JEDEC Standard JESD97. The maximum ratings related to soldering
conditions are also marked on the inner box label. ECOPACK is an ST trademark.

ECOPACK specifications are available at: www.st.com
y %

N
e
@

<

4



http://www.st.com

STB/I/F/P/W30NM50N Package mechanical data
TO-220 mechanical data
mm inch
Dim
Min Typ Max Min Typ Max
A 4.40 4.60 0.173 0.181
b 0.61 0.88 0.024 0.034
b1 1.14 1.70 044 0.066
c0 49 0.70 0.019 0.027
D 15.25 15.75 0s, (C W2 oe2
D1 1.27 NN o5 | ]
E 10 10.40° 0.393" " 0409 ]
e 2.40 2.7 0.094 o\ 0.106
el 4.95 5.15 Qg4 VO 0.202
Fi 23 32 0.048, 0.051
H1 6.20 \_ 660 n24% = 0.256
J1 2.40 72\ 0.194 (| 0.107
L1 3 \w 0.511{(7 0.551
L1 3.50 2N (N 0.154
L20 1640 /) N \\Y 0.645
L302 890 (| (O XX e
oP 375 N 385 8147 0.151
Q2 65 ( X@ 296( >} Q.04 0.116
AN X))
O &Y 1T
oP
EN »%% F
e
DT AL i
_N % L
I D TN
120 | < o l:
K> L30 %«1:7
v A
\iles
bI()%% . , 1
7 2% 3
1 7: - b (X3)
¢e74>‘
POA 0015988_P
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Package mechanical data

STB/I/F/P/W30NM50N
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TO-220FP mechanical data

Dim mm. inch
Min. Typ Max. Min. Typ. Max.
A 4.40 4.60 0.173 0.181
B 25 27 0.098 0.106
D 25 275 0.098 0.108
E 0.45 0.70 0.017 / 0.027
F 0.75 1.00 0.0300 \> .039
Fi 1.15 1.50 0.045 (( WD oo0er |
F2 1.15 1.50 /6/;345@ / 007
G4 955 20 08,1950 2U4
G1 2.40 2.70 00d4_ 70.106
H 10 10.40 0.393. 0.409
L2 16 VN e %
L3 28.6 qu‘{ ) 1126 | 1.204
L4 9.80 10.66— .Q.385 N 0.417
L5 2.93 6\ \})«".4_ O\ 0.141
L6 15.90 /\6\.40 1626 0.645
L7 \ 30 \ . 0.366
Dia3 (( 0.126
o
|
7012510-1




STB/I/F/P/W30NM50N Package mechanical data

TO-247 mechanical data

Dim.
Min. Typ Max .
A 4.85 5.15

A1 2.20 260

b 10 SPANES
b 2.0 QI )30

b2 3.0 340
0.40 L&Y
19.85 20.15

lE) 15.45 WYL 15.75
e Ny

ENNGEEQN
14.20 N \ 14.80
L1 3.70 ( ON 430
12 isso R
oP a4 3.65
oR AN) 550
s L)

HEAT-SINK PLANE

BACK VIEW

0076325 F
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Package mechanical data

STB/I/F/P/W30NM50N
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TO-262 mechanical data
mm inch
Dim
Min Typ Max Min Typ Max
A 4.40 4.60 0.173 0.181
Al 2.40 2.72 0.094 0.107
b 0.61 0.88 024 /[ 0.034
b1 1.14 1.70 0.044. 0.066
c0 49 0.70 0.0%9 (C N2 ow7 |
c2 1.23 1.32 6.048 N 5.05%
D 8.95 9.350 352 0368 |
e 2.40 270 0.094 | o106
el 4.95 5.15 Q194 \/ 0.202
E 10 N 0393, | 0.410
L1 3 N M 5511 0.551
L1 3.50 =3O3N\ 0.37 0.154
L2 1.27 \@_ 0.05a(( 0.055
(N
0004982 _H
o7




STB/I/F/P/W30NM50N Package mechanical data

D2PAK (TO-263) mechanical data
mm inch
Dim
Min Typ Max Min Typ Max
A 4.40 4.60 0.173 0.181
Al 0.03 0.23 0.001 0.009
b 0.70 0.93 0.027 0.037
b2 1.14 1.70 0048 [/~ 0.067
c 0.45 0.60 0.017 , [\ 0.024
c2 1.23 1.360 048N (C W owss
D 8.95 9.350 3RAL N
D1 7.50 0.295
E 10 10.40 0:3940 Sn 409
E1 8.50 0834 \\
e 2.54 (7N 5.1
el 4.88 (e2g) | oseat | 208
H1 5 15850 N\ 5900 (N 624
J1 2.49 269\ 1) ) 0099 {( 0.106
L2 29 /AN 270007 0.0900 0.110
L1 1.27 \{ 140 008, 0.055
L2 1.30 \@Tﬁ (0.051 0.069
R 0. \_\)J} NU)) 0.016
V2 0° ( 8°0 ((] S 8°
AN EAS)

ST &
@Q@ 1 ]
2 % %%xé% + iij 7 Ajl

% \ l i
] J1 % ‘ %
<D > ‘ THERMAL ‘PAD

! L b2

SEATING PLANE

COPLANARITY Al

o
T

L

GAUGE PLANE
0079457_M
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Packaging mechanical data

STB/I/F/P/W30NM50N

5

Packaging mechanical data

D2PAK FOOTPRINT

i 16.90 |
T F—
”204+-——]-—— 5.08
l 3160+
~{3.50 |-

All dimensions
are in millimeters

TAPE AND REEL M

&\@

40 mm min.

Access hole

' MECHQ(@@&%ATA
ME\

at slot location

TRL

Ninch
M}%\NX\ MIN. | MAX.
N 12.992
1.5/ 0.059
/12,89 13.2 [0.504 [ 0.520
20/2 0795
244 | 26.4 [0.960 | 1.039
100 3.937
30.4 1.197
BASE QTY BULK QTY
1000 1000
3 . — 10 pitches cumulative
- - —'[ tolerance on tape
+/-02mm

User Direction of Feed

©C 00000000

i

0.25

0.0137

X

&

X

2

23.7

0.956

FEED DIRECTION

Center line
of cavity

R min.

Bending radius

* on sales type
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STB/I/F/P/W30NM50N Revision history

6 Revision history

Table 9. Document revision history

Date Revision Changes
19-Feb-2008 1 First release
23-Sep-2008 2 Document status promoted from preliminaryQ{ta to datasheet.
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STB/I/F/P/W30NM50N

Please Read Carefully:

NG

V an uhsidiaiec {('ST”) reserve the
and sér ices Jzscribed herein at any

Information in this document is provided solely in connection with ST products. STMicroelectro
right to make changes, corrections, modifications or improvements, to this document, and the pro
time, without notice.

All ST products are sold pursuant to ST’s terms and conditions of sale.

Purchasers are solely responsible for the choice, selection and use of the ST prod i i rein, and ST assumes no

No license, express or implied, by estoppel or otherwise, to any intelled O'- i document. If any part of this
document refers to any third party products or services it shall t. ~ se of such third party products

or services, or any intellectual property contained therein or co rany manner whatsoever of such

<

UNLESS O THERWISE SETFORTHINS T'ST ANE ISC LAIMS ANY EX PRESS OR IMP LIED

O CLUDING WITHOU T LIMIT ATION IMP LIED
WARRANTIES OF MERCHANTABILITY, F, AND THEIR EQUIVALENTS UNDER THE LAWS
OF ANY JURISDICTION), OR INF OR'OTHER INTELLECTUAL PROPERTY RIGHT.
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RECOMMENDED, AUTHORIZED AIR CRAFT, SPACE, LIFE SAVING, OR LIFE SUSTAINING
APPLICATIONS, NOR °D 3 ?O MALF UNCTION MAY RESULT IN PERSONAL INJURY,

05
GE. ST PRODUCTS WHICH ARE NOT SPECIFIED AS "AUTOMOTIVE
TIONS,AT USER’S OWN RISK.

DEATH, OR SEVER
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ents and/or technical features set forth in this document shall immediately void
described herein and shall not create or extend in any manner whatsoever, any

ST and the ST logo ate trademarks or registered trademarks of ST in various countries.
Information in this document supersedes and replaces all information previously supplied.

The ST logo is a registered trademark of STMicroelectronics. All other names are the property of their respective owners.

© 2008 STMicroelectronics - All rights reserved
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