W STF19NM50N, STP19NM50N,
life.augmented

STW19NM50N

N-channel 500 V, 0.2 Q typ., 14 A MDmesh™ Il Power MOSFETs
in TO-220FP, TO-220 and TO-247 packages

TO-247

Datasheet - production data

Features

Order codes | Vps @ Timax | Rbs(on) max Ip
STF19NM50N

STP19NM50N 550 V 0.25Q 14 A
STW19NM50N

Figure 1. Internal schematic diagram

e 100% avalanche tested
e Low input capacitance and gate charge
e Low gate input resistance

Applications

e Switching applications

D(2, TAB) O Description
These devices are N-channel Power MOSFETs
developed using the second generation of
— MDmesh™ technology. This revolutionary Power
a(1) Ly MOSFET associates a vertical structure to the
H 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
s@3)0 efficiency converters.
AMO01475v1
Table 1. Device summary
Order codes Marking Packages Packaging
STF19NM50N TO-220FP
STP19NM50N 19NM50N TO-220 Tube
STW19NM50N TO-247
September 2013 DocID17079 Rev 2 1/18
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STF19NM50N, STP19NMS50N, STW19NM50N Electrical ratings

1 Electrical ratings

Table 2. Absolute maximum ratings

Value
Symbol Parameter Unit
TO-220 | TO-247 | TO-220FP

Vps Drain-source voltage 500 \Y
Ves Gate-source voltage +25 \%
I Drain current (continuous) at T¢ = 25 °C 14 14 @ A
I Drain current (continuous) at T¢ = 100 °C 10 10® A
Iom @ | Drain current (pulsed) 56 56 (1) A
Pror |Total dissipation at Tc =25 °C 110 30 W
dv/dt @ | Peak diode recovery voltage slope 15 V/ns
Insulation withstand voltage (RMS) from all
Viso |three leads to external heat sink 2500 \Y,
(t=1s;Tc=25°C)

Tstg Storage temperature - 5510 150 °C

T; Max. operating junction temperature 150 °C

Limited by maximum junction temperature
Pulse width limited by safe operating area
ISD <14 A, di/dt < 400 A/HS, VDS peak < V(BR)DSS’ VDD =80% V(BR)DSS'

Table 3. Thermal data

Value
Symbol Parameter Unit
TO-220 TO-247 | TO-220FP

Rihj-case | Thermal resistance junction-case max 1.14 4.17 °C/W

Rihj-amb | Thermal resistance junction-ambient max 62.5 50 62.5 °CIW

Table 4. Avalanche characteristics

Symbol Parameter Value Unit
| Avalanche current, repetitive or not-repetitive 6 A
AR | (pulse width limited by T; max)
Single pulse avalanche ener
(starting T; = 25°C, Ip = Ipr, Vpp =50 V)
kys DoclD17079 Rev 2 3/18




Electrical characteristics STF19NM50N, STP19NM50N, STW19NM50N

2 Electrical characteristics

(Tc = 25 °C unless otherwise specified)

Table 5. On /off states

Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
Drain-source _ _
V@RrISs | preakdown voltage Ip=1mMA, Vgs =0 500 v
| Zero gate voltage Vpsg =500V 1 HA
DSS | drain current (Vgg = 0) | Vpg = 500 V, Tc=125 °C 100 | pA
Gate-body leakage
IGSS VGS =+25V +100 nA
current (Vpg = 0)
Vesn) | Gate threshold voltage | Vps = Vs, Ip = 250 pA 2 3 4 \Y
Static drain-source on- _ _
Rps(on) resistance Vgs=10V,Ip=7A 0.2 025 | Q
Table 6. Dynamic
Symbol Parameter Test conditions Min. Typ. | Max. | Unit
Ciss Input capacitance - 1000 - pF
Coss Output capacitance Vps =50V, f=1MHz, - 72 - pF
c Reverse transfer Ves =0 ) 3 ) F
rss capacitance P
1) | Equivalent output _ _ i i
COSS eq capacitance Vps 0 to 400V, Vgs 0 202 pF
Rg | muinsic gate f= 1 MHz, 15=0 - | 44 | - | @
resistance
Qq Total gate charge Vpp =400V, Ip = 14 A, - 34 - nC
Qgs Gate-source charge Vgs =10V - 5 - nC
Qga | Gate-drain charge (see Figure 17) - 18 - nC

1. Cosseq. is defined as a constant equivalent capacitance giving the same charging time as Cyss When Vpg
increases from 0 to 80% Vpg

Table 7. Switching times

Symbol Parameter Test conditions Min. Typ. Max | Unit
tyony | Turn-on delay time - 12 - ns
t Rise time Vop =250V, Ip =7 A, - 16 - ns
- RG:4.7Q,VGS:10V
tyor | Turn-off-delay time (see Figure 18) - 61 - ns
t Fall time - 17 - ns
4/18 DoclD17079 Rev 2 Kkys




STF19NM50N, STP19NMS50ON, STW19NM50N

Electrical characteristics

3

Table 8. Source drain diode

Symbol Parameter Test conditions Min. | Typ. | Max. |Unit
Isp Source-drain current - 14 A
Ispm (1) | source-drain current (pulsed) - 56 A
Vsp @ | Forward on voltage Isp=14 A, Vgs=0 - 15 | V
ter Reverse recovery time . - 296 ns
Qn Reverse recovery charge 1;’DDD=:1§OA\’/ ?gg;?i;?;;ﬁ - 3.5 ucC
Irrm | Reverse recovery current - 23 A
ty Reverse recovery time lsp = 14 A, di/dt = 100 Alps - 346 ns
Qn Reverse recovery charge Vpp =60V, T; =150 °C - 4 uc
IRRM Reverse recovery current (see Figure 21) - 24 A
1. Pulse width limited by safe operating area
2. Pulsed: pulse duration = 300 us, duty cycle 1.5%
DocID17079 Rev 2 5/18




Electrical characteristics STF19NM50N, STP19NM50N, STW19NM50N

2.1 Electrical characteristics (curves)
Figure 2. Safe operating area for TO-220FP Figure 3. Thermal impedance for TO-220FP
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STF19NM50N, STP19NMS50ON, STW19NM50N

Electrical characteristics

Figure 8. Output characteristics

Figure 9. Transfer characteristics
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Figure 11. Static drain-source on resistance
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Figure 13. Capacitance variations
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Electrical characteristics STF19NM50N, STP19NM50N, STW19NM50N

Figure 14. Normalized gate threshold voltage vs Figure 15. Normalized on-resistance vs
temperature temperature
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STF19NM50N, STP19NMS50N, STW19NM50N

Test circuits

3

Test circuits

Figure 16. Switching times test circuit for
resistive load

Figure 17. Gate charge test circuit
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Figure 18. Test circuit for inductive load Figure 19. Unclamped inductive load test circuit
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Package mechanical data STF19NM50N, STP19NM50N, STW19NM50N

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.

3

10/18 DocID17079 Rev 2
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STF19NM50N, STP19NM50N, STW19NM50N

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 29 3.6
L6 15.9 16.4
L7 9 9.3
Dia 3 3.2

DoclD17079 Rev 2
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Package mechanical data

STF19NMS50N, STP19NM50N, STW19NM50N

Figure 22. TO-220FP drawing
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STF19NM50N, STP19NM50N, STW19NM50N

Package mechanical data

)

Table 10. 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
c 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
J1 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

DoclD17079 Rev 2

13/18




Package mechanical data STF19NM50N, STP19NM50N, STW19NM50N

Figure 23. TO-220 type A drawing
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STF19NM50N, STP19NM50N, STW19NMS50N Package mechanical data

Table 11. TO-247 mechanical data

mm.
Dim.
Min. Typ. Max.
A 4.85 5.15
Al 2.20 2.60
b 1.0 1.40
bl 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 5.30 5.45 5.60
L 14.20 14.80
L1 3.70 4.30
L2 18.50
] 3.55 3.65
IR 4.50 5.50
S 5.30 5.50 5.70
‘ﬁ DocID17079 Rev 2 15/18




Package mechanical data STF19NM50N, STP19NM50N, STW19NM50N

Figure 24. TO-247 drawing
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STF19NM50N, STP19NMS50N, STW19NM50N

Revision history

5

3

Revision history

Table 12. Document revision history

— Minor text changes.

Date Revision Changes
09-Feb-2010 1 First release
— Updated: Section 2.1: Electrical characteristics (curves)
03-Sep-2013 2 — Updated: Section 4: Package mechanical data
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STF19NMS50ON, STP19NM50N, STW19NM50N
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CraHpapT
INeKTpPOoH
ﬂ CBAA3b

Mbl MOf04aA M aKTUBHO Pa3BMBAIOLLAACA KOMMAHWA B 061acTM  MOCTaBOK
3NEKTPOHHbIX KOMMOHEHTOB. Mbl NOCTAaBASEM  3/IEKTPOHHbIE  KOMMOHEHTbI
OTEYEeCTBEHHOIrO U MMMOPTHOIO NMPOWU3BOACTBA HAMPAMYIO OT NPOU3BOAMUTENEN U C
KpYMHEMLWKNX CKNaZ0B MUpa.

Enaro,a,apﬂ coTpygHn4ecTtesy C MMpPOBbIMU NOCTaBWMKaMWN Mbl OCYLLECTBIAEM
KOMMNNEKCHbIE N NN1aHOBblE MNMOCTABKU LumpoqaﬁLuero CNEeKTpa 3/1EKTPOHHbIX
KOMMOHEHTOB.

CobcTtBeHHan 3¢p@eKTUBHAA NOrMCTUKA M CKNag B obecneunBaeT HageKHYHo
MOCTaBKy MNPOAYKLMM B TOYHO YKa3aHHble CPOKM Mo Bcel Poccum.

Mbl ocyuiecTBisem TEXHUYECKYI0 MNOALEPKKY HAWWM  K/IMEHTaMm U
npeanpoaaxkHyto NPOBEPKY KayecTsa NpoayKumu. Ha Bce noctaBnsiemble NpoAyKTbl
Mbl MPEAOCTaBASEM TFAPaAHTUIO .

OcyuwiectBndem nNOCTaBKM NpoOAYKUMM nog, KoHTponem Bl MO PO Ha
npeanpuATUA BOEHHO-NPOMbIWIEHHOTO KoMnaekca Poccuun , a TakKe paboTtaem B
pamkax 275 ®3 c OTKpbITUEM OTAE/bHbIX CHETOB B YNONHOMOYEHHOM BaHKe. Cuctema
MeHeXMeHTa KayecTBa KomnaHum cooTBeTcTByeT TpeboBaHuam FOCT ISO 9001.

MWHUMaNbHbIE  CPOKM  MNOCTAaBKW, TMOKME  UeHbl, HeorpaHWYeHHbIN
aCCOPTUMEHT UM WHAMBMAYANbHbLIN MNOAXOA K KAMEHTaM ABAAIOTCA OCHOBOW ANA
BbICTPAMBaHMA A0FOCPOYHOIO M 3GPEKTUBHOIO COTPYAHMYECTBA C NPEeANPUATUAMM
PaANO3NEKTPOHHOMW NPOMBIWAEHHOCTU, NPEeanPUATUAMM BMNK u HayuHo-
nccnenoBaTeNbCKUMKU MHCTUTYTaMm Poccun.

C Hamu Bbl CTAaHOBMUTECH elle ycnewHee!

[HaLLIM KOHTAKTbI: \

TenedoH: +7 812 627 14 35

dNeKTpPOHHaA nouTa: sales@st-electron.ru

Appec: 198099, CaHkT-MNeTepbypr,
MpomblwneHHasa yn, gom Ne 19, nutepa H,
nometleHune 100-H Oduc 331
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