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N-channel 500 V, 0.135 Q 21 A D2PAK, TO-220, TO-220FP, TO-247
MDmesh™ || Power MOSFET

Features
e
Vbss Rps(on)
Order codes (@Tjmax) max. Ip P\ :
STB28NM50N TO-220
STF28NM50N
550V <0.158 Q 21A .
STP28NM50N
{
STW28NM50N Q\i‘
m 100% avalanche tested 3 >s
m Low input capacitance and gate charge ! !
m Low gate input resistance D?PAK TO-247
Applications
m Switching applications Figure 1. Internal schematic diagram
Description D) O

These devices are N-channel Power MOSFETSs
developed using the second generation of
MDmesh™ technology. This revolutionary Power
MOSFET associates a vertical structure to the

TAxT

) . G(1)
company’s strip layout to yield one of the world’s
lowest on-resistance and gate charge. It is
therefore suitable for the most demanding high
efficiency converters. S(3) O
AMO01475v1
Table 1. Device summary
Order codes Marking Package Packaging
STB28NM50N D2PAK Tape and reel
STF28NM50N TO-220FP
28NM50N
STP28NM50N TO-220 Tube
STW28NM50N TO-247
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Electrical ratings

Electrical ratings

Table 2. Absolute maximum ratings
Value
Symbol Parameter Unit
TO-220 | D?PAK | TO-247 | TO-220FP
Vps Drain-source voltage (Vgs = 0) 500
Vas Gate- source voltage +25 \'%
Drain current (continuous) at )
Ip To=25°C 21 21 A
Drain current (continuous) at ™)
Ip To=100°C 13 13 A
Iloy @ | Drain current (pulsed) 84 84 (1) A
Pror Total dissipation at T¢ = 25 °C 150 35 w
Insulation withstand voltage (RMS)
Viso from all three leads to external heat 2500 \
sink (t=1 s;Tg=25 °C)
dv/dt ®) | Peak diode recovery voltage slope 15 V/ns
Tstg Storage temperature -5510 150 °C
T Max. operating junction temperature 150 °C
1. Limited only by maximum temperature allowed
2. Pulse width limited by safe operating area
3. ISD < 21 A, di/dt <400 Alps, VDS peak SV(BR)DSS' VDD =80% V(BR)DSS
Table 3. Thermal data
Value
Symbol Parameter Unit
TO-220 | D?2PAK | TO-247 | TO-220FP
Rinj-case | Thermal resistance junction-case max 0.83 3.6 °C/W
Rthj-amb Thermal resistance junction-ambient 62.5 50 62.5 “C/W
max
Rinj-pep' ") | Thermal resistance junction-pcb max 30 °C/W
T, Maxmum lead temperature for 300 300 °C
soldering purpose
1. When mounted on 1inch2 FR-4 board, 2 oz Cu
Table 4. Avalanche characteristics
Symbol Parameter Value Unit
Avalanche current, repetitive or not-repetitive
IAR o ) 7.5 A
(pulse width limited by Tj Max)
Single pulse avalanche ener
Eas gep ey 300 md

(starting Tj =25 °C, lD = IAR! VDD =50V)
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Electrical characteristics STB28NM50N, STF28NM50N, STP28NM50N, STW28NM50N

2 Electrical characteristics

(Tcase=25°C unless otherwise specified)

Table 5. On/off states

Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
Drain-source
Vv Ip=1mA,Vgg=0 500 \
(BRIDSS | hreakdown voltage D m GS
| Zero gate voltage Vpg = max rating 1 A
DSS drain current (Vgg = 0) Vps = max rating, @125 °C 100 | pA
Gate-body leakage
I Vgs=+25V 100 A
GSS current (Vpg = 0) Gs = * :
Vas@n) | Gate threshold voltage Vps = Vgs, Ip =250 pA 2 3 4 \%
Rbson) f;::é‘:a‘:]f;”'soume on Vas =10V, Ip=105A 0.135[0.158 | ©
Table 6. Dynamic
Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
Input capacitance
Ci 1735 F
o S | Output capacitance Vps =25V, f=1MHz, |12 |- EF
0ss Reverse transfer Vgs=0
Crss capacitance 43 PF
Cossieq") | EQuivalent output Vgs =0, Vpg = 010 50 V - | a8 | - | pF
oss(ed) | capacitance time related Gs =™ TDS = P
Qq Total gate charge Vpp =400V, Ip=21A, 50 nC
Qgs Gate-source charge Vgs =10V, - 9.5 - nC
Qgq Gate-drain charge (see Figure 19) 25 nC
f=1 MHz Gate DC Bias=0
Ry Gate input resistance Test signal level=20 mV - 2.7 - Q
open drain

1. Coss eq- IS defined as a constant equivalent capacitance giving the same charging time as Cogs When Vpg
increases from 0 to 80% Vpgs.

4
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STB28NM50N, STF28NM50N, STP28NM50N, STW28NM50N

Electrical characteristics

Table 7. Switching times
Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
t Turn-on delay time 13.6 ns
d(ton) Rise time ’ Vop =250 V. Ip = 10.5 A 19 ns
r Turmoff delay Rg=4.7QVgg=10V - ) -
ta(off) urn-_o elay time (see Figure 18) 6 ns
t Fall time 52 ns
Table 8. Source drain diode
Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
Isp Source-drain current 21 A
Ispm (1) | Source-drain current (pulsed) 84 A
Vgp @ | Forward on voltage lsp=21A, Vgg=0 - 15| V
ty Reverse recovery time Isp =21 A, di/dt = 100 A/ps 326 ns
Qe Reverse recovery charge Vpp =400 V - 5 pC
IRRM Reverse recovery current (see Figure 23) 30 A
ty Reverse recovery time Isp =21 A, di/dt = 100 A/ps 376 ns
Qy Reverse recovery charge Vpp =400V, Tj=150°C - 6.2 pC
IRRM Reverse recovery current (see Figure 23) 33.2 A
1. Pulse width limited by safe operating area
2. Pulsed: Pulse duration = 300 ps, duty cycle 1.5%
Doc ID 17432 Rev 2 5/21




Electrical characteristics

STB28NM50N, STF28NM50N, STP28NM50N, STW28NM50N

2.1 Electrical characteristics (curves)
Figure 2. Safe operating area for TO-220, Figure 3. Thermal impedance for TO-220,
D?PAK D?PAK
AMO06497v1 6C20540
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10 g’i@@ / il 1ops
S / 100ps
Ip «’§§) / ~ ims -1
Wy 10
10 .
1 / N 10ms
7 Tj=150°C
/ Te=25°C
4 Single
pulse
0.1 IR 1072
0.1 1 10 100 Vbs(V) 107° 107 1077 1072 107" t,(s)
Figure 4. Safe operating area for TO-220FP Figure 5. Thermal impedance for TO-220FP
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Figure 6. Safe operating area for TO-247 Figure 7. Thermal impedance for TO-247
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STB28NM50N, STF28NM50N, STP28NM50N, STW28NM50N

Electrical characteristics

Figure 8. Output characteristics Figure 9. Transfer characteristics
AMO06500v1 AMO06501v1
Ip ‘ ‘ Ip T
(A) Vas=10V (A) VDs=20V
. /
50 / 50
/ Y
40 40
30 30 /
20 20
5 /
10 / — 10 /
0 0
0 5 10 15 20 25 30 Vbs(V) 0 2 4 6 8 10 Vas(V)
Figure 10. Gate charge vs gate-source voltage Figure 11. Static drain-source on resistance
Vas AMO07001v1 RDS(on) AMO07002v1
) | vos ] Ves (Ohm) T
P Vbp=400V 400 0.18 Vas=10V
10
\ // 300 0.16
8 / 250 0.15
6 / 200 0.14 L =
/ 150 0.13 | —
4
/ \ 100 0.12
2 \ 50 0.11
0 0 0.10
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Figure 12. Capacitance variations

Figure 13. Output capacitance stored energy
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Electrical characteristics

STB28NM50N, STF28NM50N, STP28NM50N, STW28NM50N

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

vs temperature temperature
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Figure 16. Normalized Bypgg vs temperature

characteristics

Figure 17. Source-drain diode forward
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STB28NM50N, STF28NM50N, STP28NM50N, STW28NM50N

Test circuits

3 Test circuits

Figure 18. Switching times test circuit for
resistive load

Figure 19. Gate charge test circuit
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Figure 20. Test circuit for inductive load Figure 21. Unclamped inductive load test
switching and diode recovery times circuit
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Figure 22. Unclamped inductive waveform

Figure 23. Switching time waveform
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Package mechanical data STB28NM50N, STF28NM50N, STP28NM50N, STW28NM50N

4 Package mechanical data

In order to meet environmental requirements, ST offers these devices in different grades of
ECOPACK® packages, depending on their level of environmental compliance. ECOPACK®
specifications, grade definitions and product status are available at: www.st.com.
ECOPACK is an ST trademark.

4

10/21 Doc ID 17432 Rev 2




STB28NM50N, STF28NM50N, STP28NM50N, STW28NM50N Package mechanical data

Table 9. TO-220FP mechanical data

mm
Dim.
Min. Typ. Max.
A 4.4 4.6
B 25 2.7
D 25 2.75
E 0.45 0.7
F 0.75 1
F1 1.15 1.70
F2 1.15 1.70
G 4.95 5.2
G1 2.4 2.7
H 10 10.4
L2 16
L3 28.6 30.6
L4 9.8 10.6
L5 2.9 3.6
L6 15.9 16.4
L7 9 9.3
Dia 3 3.2

Figure 24. TO-220FP drawing
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L2 L4

L3

7012510_Rev_K
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Package mechanical data

STB28NM50N, STF28NM50N, STP28NM50N, STW28NM50N
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Table 10. D2PAK (TO-263) mechanical data
mm
Dim.
Min. Typ. Max.
A 4.40 4.60
Al 0.03 0.23
b 0.70 0.93
b2 1.14 1.70
c 0.45 0.60
c2 1.23 1.36
D 8.95 9.35
D1 7.50
E 10 10.40
E1 8.50
e 2.54
el 4.88 5.28
H 15 15.85
Ji 2.49 2.69
L 2.29 2.79
L1 1.27 1.40
L2 1.30 1.75
R 0.4
V2 0° 8°

Doc ID 17432 Rev 2
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STB28NM50N, STF28NM50N, STP28NM50N, STW28NM50N Package mechanical data

Figure 25. D2PAK footprint(@
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Figure 26. D?PAK (TO-263) drawing
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Table 11. TO-220 type A mechanical data
mm
Dim.
Min. Typ. Max.
A 4.40 4.60
b 0.61 0.88
b1 1.14 1.70
0.48 0.70
D 15.25 15.75
D1 1.27
E 10 10.40
e 2.40 2.70
el 4.95 5.15
F 1.23 1.32
H1 6.20 6.60
Ji 2.40 2.72
L 13 14
L1 3.50 3.93
L20 16.40
L30 28.90
ap 3.75 3.85
Q 2.65 2.95
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Package mechanical data

Figure 27. TO-220 type A drawing
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Package mechanical data STB28NM50N, STF28NM50N, STP28NM50N, STW28NM50N

Table 12. TO-247 mechanical data

mm
Dim.
Min. Typ. Max.
A 4.85 5.15
A1 2.20 2.60
b 1.0 1.40
b1 2.0 2.40
b2 3.0 3.40
c 0.40 0.80
D 19.85 20.15
E 15.45 15.75
e 5.45
L 14.20 14.80
L1 3.70 4.30
L2 18.50
P 3.55 3.65
IR 4.50 5.50
S 5.50
16/21 Doc ID 17432 Rev 2 KY_[
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Package mechanical data

Figure 28. TO-247 drawing
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Packaging mechanical data

Table 13. D2PAK (TO-263) tape and reel mechanical data

Doc ID 17432 Rev 2

Tape Reel
mm mm
Dim. Dim.

Min. Max. Min. Max.
A0 10.5 10.7 A 330
BO 15.7 15.9 B 1.5
D 1.5 1.6 C 12.8 13.2
D1 1.59 1.61 D 20.2
E 1.65 1.85 G 24.4 26.4
F 11.4 11.6 N 100
KO 4.8 5.0 T 30.4
PO 3.9 4.1
P1 11.9 12.1 Base qty 1000
P2 1.9 2.1 Bulk gty 1000

50

T 0.25 0.35

23.7 24.3

4




STB28NM50N, STF28NM50N, STP28NM50N, STW28NM50N Packaging mechanical data

Figure 29. Tape

10 pitches cumulative
tolerance on tape +/- 0.2 mm
I |
Top cover PO D _ P2
Tl tape | | r
E
/ 0006630060 0Lt
SIS F
;
. O ® ® ® ®
| | E
e
A0 P1 D1
User direction of feed
[+ ¢ & | ° ¢+ *[® ¢ [+ %
8 | | | | | | |
> Bending radius
User direction of feed
AMO08852v2
Figure 30. Reel
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Revision history

Table 14. Document revision history

Date Revision Changes
19-Jul-2010 1 First release.
57-Jun-2011 5 — Updated Table 6: Dynamic.

— Updated Section 2.1: Electrical characteristics (curves).
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KomnaHus «Life Electronics» 3aHumaemcsi nocmaskamu 351€KmMpPOHHbIX KOMITOHEHMO8 UMIOPMHO20 U
omedyecmeeHHo20 rpouseodcmea om npoudeodumernel u co ckrnados KpyrHbix ducmpubbomopos Esporibi,
AMepuku u Asuu.

C koHua 2013 200a KoMraHusi akmueHo pacwiupsiem fuHelKy MocmagoK KOMIOHEHMO8 0 HarnpaeneHuo
KoakcuarbHbIl kabesb, Keapuesbie 2eHepamopbl U KOHOeHCcamopbi (KepaMuyeckue, nieHoYHbIe,
3neKmposiumuyeckue), 3a cuyém 3akntoyeHuss ducmpubbromopcKux 002060p08

Mbi1 npednasaem:

o KoHKypeHmocnocobHbie UeHbl U CKUOKU MOCMOSIHHbIM KITUeHmMam.

e CrieyuarsnbHbie ycrio8usi 07151 TOCMOSIHHbIX KITUEHIMO8.

e [lod6op aHarnoeos.

lMocmaeky KomMrnoHeHmMo8 8 ftobbix obbemax, y0oernemeopstouUx eawum MompebHoCMSsM.

lpuemnembie cpoku nocmasku, 803MOXHa yCKOPEeHHasi mMocmaska.
Locmaeky mosapa & ritobyto moyky Poccuu u cmpaH CHI™.
KomrinekcHytro nocmasky.

Pabomy no npoekmam u rnocmasky obpa3syos.

®opmuposaHue ckiada nod 3akaszyuka.

Cepmucgbukambl coomeemcmeus Ha rnocmassnseMyro npooyKyuUto (Mo XenaHu KueHma).
o TecmuposaHue nocmasnsemMou npodyKyuu.

e [locmasKy KOMMOHEHMOo8, mMpebyruux 806HHYIO U KOCMUYECKYH MPUEMKY.

e  BxodHoli KOHMposib Ka4yecmea.

e  Hanu4yue cepmugpukama I1SO.

B cocmaee Hawel komnaHuu opeaHu3oeaH KoHcmpykmopckuli omderst, npu3eaHHbIl MomMozamb
paspabomyukam, U UHXEHepaM.

KoHcmpykmopckuli omOen nomoaaem ocyujecmseums:

Pezaucmpauuro npoekma y npousgooumersisi KOMIOHEHMOS.

TexHu4eckyro no0depXKy rnpoekma.

Bawumy om cHaMuUs KOMroHeHma ¢ npoussoocmea.

OueHKy cmoumocmu fpoeKkma ro KOMIOHeHmam.

U3ezomoerneHue mecmosol rnnambl MOHMaX U ryckoHanadoyHbie pabomeil.
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