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STL11IN65M5

N-channel 650 V, 0.475 Q typ., 8.5 A MDmesh™ M5
Power MOSFET in a PowerFLAT™ 5x5 package
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Figure 1. Internal schematic diagrams
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Datasheet - production data

Features
Order code | Vps @ Tjmax. | Rpsionymax | Ip
STL11IN65M5 710V 0.530Q |85A

e Extremely low Rpg(on)

e Low gate charge and input capacitance
e Excellent switching performance

e 100% avalanche tested

Applications

e Switching applications

Description

This device is an N-channel Power MOSFET
based on MDmesh™ M5 innovative vertical
process technology combined with the well-
known PowerMESH™ horizontal layout. The

resulting product offers extremely low on-
6(10) ,_ D 11 Q 1 6D resistance, making it particularly suitable for
',j} ap_pl_|cat|ons requiring high power and superior
D12 50 efficiency.
[}
(o] . o
S(2,3,4,7,8,9) 1 2 3 4
NC S s s
Pin 1_ . Top View
identification
AM15540v5
Table 1. Device summary
Order code Marking Package Packaging
STL1IN65M5 11N65M5 PowerFLAT™ 5x5 Tape and reel
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STL11IN65M5

Electrical ratings

1
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Electrical ratings

Table 2. Absolute maximum ratings

Symbol Parameter Value Unit
Vps Drain-source voltage 650 \Y,
Vas Gate-source voltage 25 \Y,
Ip @) | Drain current (continuous) at Tc=25°C 8.5 A
Ip @) | Drain current (continuous) at Tc =100 °C 4.9 A

Iom @@ | Drain current (pulsed) 34 A
I5® | Drain current (continuous) at Tp,=25°C 1.35 A
Ip@) Drain current (continuous) at Tj,,=100°C 0.86 A

Ipm),3) | Drain current (pulsed) 5.4 A

Pror? | Total dissipation at T = 25 °C 70 w

s Avalgqche currentZ rep_etit_ive or not- 19 A
repetitive (pulse width limited by T; max)
i [ o .
dv/dt ¥ | Peak diode recovery voltage slope 15 Vins
Tstg Storage temperature °C
- 5510 150
Tj Max. operating junction temperature °C
1. Limited by maximum junction temperature
2. Pulse width limited by safe operating area.
3. When mounted on FR-4 Board of 1 inch?, 2 0z Cu (t < 100 s)
4. lgp < 85A,di/dt < 400 Alus, Vpeak < V(gr)pss: Vpp = 400 V.
Table 3. Thermal data

Symbol Parameter Value Unit

Rihj-case | Thermal resistance junction-case max 1.78 °CIW

Rihj-pcb™) | Thermal resistance junction-pcb max 58.5 °CIW

1. When mounted on linch? FR-4 board, 2 oz Cu, t<100 sec
DoclD026330 Rev 2 3/14




Electrical characteristics STL11IN65M5
2 Electrical characteristics
(Tc = 25 °C unless otherwise specified)
Table 4. On /off states
Symbol Parameter Test conditions Min. Typ. | Max. | Unit
Drain-source
V(er)pss | breakdown voltage Ip=1mA 650 \Y
(Ves =0)
| Zero gate voltage Vps =650 V 1 HA
DSS ]
drain current (Vgs = 0) | Vg = 650 V, Tc=125 °C 100 | pA
Gate-body leakage
IGSS VGS =+25V + 100 nA
current (Vpg = 0)
Vgs(hy |Gate threshold voltage | Vpg = Vg, Ip = 250 pA 3 4 5 \Y
Static drain-source on- _ _
Ros(on) | resistance Vgs=10V, Ip=4.25A 0.475 [ 0530 | Q
Table 5. Dynamic
Symbol Parameter Test conditions Min. Typ. | Max. | Unit
Ciss Input capacitance - 644 - pF
Coss Output capacitance Vps =100V, f=1 MHz, - 18 - pF
c Reverse transfer Ves =0 ) s ) .
rss capacitance ' P
Equivalent
Com'? | capacitance time - 55 . pF
related
- VDS:OtO 520V!VGS:O
Equivalent
Coen® | capacitance energy - 17 - pF
related
Rg Intr_|n5|c gate f =1 MHz open drain - 5 - Q
resistance
Qg Total gate charge Vpp =520V, I = 4.5 A, - 17 - nC
Qgs Gate-source charge Vgs =10V - 4.6 - nC
Qqd Gate-drain charge (see Figure 16) - 8.5 - nC

4/14

1. Cgyss eq, time related is defined as a constant equivalent capacitance giving the same charging time as Cgs
when Vpg increases from 0 to 80% Vpgg

2. Cgysseq. €Nergy related is defined as a constant equivalent capacitance giving the same stored energy as
Coss When Vpg increases from 0 to 80% Vpgg
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STL11IN65M5

Electrical characteristics

3

Table 6. Switching times

Symbol Parameter Test conditions Min. | Typ. | Max |Unit
t Voltage delay time - 23 - ns
dv) ge delay Vpp = 400V, Ip = 6 A,
tr(v) Voltage rise time Rg=4.70Q,Vgs=10V - 10 - ns
ty  |Current fall time (see Figure 17), - 135 - ns

- (see Figure 20)
teo | Crossing time - 13 - ns
Table 7. Source drain diode

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

Isp (@) | source-drain current - 8.5 A

Isom P @ | Source-drain current (pulsed) - 34 | A
Vsp @ | Forward on voltage lsp = 8.5 A, Vgg =0 - 15 | Vv
tr Reverse recovery time - 232 ns
Isp = 8.5 A, di/dt = 100 A/us
Qn Reverse recovery charge . - 2 ncC
Vpp =60V (see Figure 17)

IRRM Reverse recovery current - 17.5 A
tr Reverse recovery time lsp = 8.5 A, di/dt = 100 Alps - 328 ns
Qn Reverse recovery charge Vpp =60V, T;=150°C - 2.8 pc

lnem | Reverse recovery current | (S€€ Figure 17) - 17 A

Limited by maximum junction temperature

Pulse width limited by safe operating area

Pulsed: pulse duration = 300 us, duty cycle 1.5%

DocID026330 Rev 2 5/14




Electrical characteristics STL11N65M5

2.1 Electrical characteristics (curves)
Figure 2. Safe operating area Figure 3. Thermal impedance
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Figure 4. Output characteristics Figure 5. Transfer characteristics
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Figure 6. Static drain-source on-resistance Figure 7. Gate charge vs gate-source voltage
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STL11IN65M5

Electrical characteristics

Figure 8. Capacitance variations

Figure 9. Output capacitance stored energy
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Figure 10. Normalized gate threshold voltage vs

Figure 11. Normalized on-resistance vs

temperature temperature
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Figure 12. Source-drain diode forward
characteristics

Figure 13. Normalized V(grypss Vs temperature
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Electrical characteristics STL11N65M5

Figure 14. Switching Iczs)ses Vs gate
1

resistance
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1. Eon including reverse recovery of a SiC diode

3
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STL11N65M5 Test circuits

3 Test circuits

Figure 15. Switching times test circuit for Figure 16. Gate charge test circuit
resistive load
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Figure 17. Test circuit for inductive load Figure 18. Unclamped inductive load test circuit
switching and diode recovery times
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Figure 19. Unclamped inductive waveform Figure 20. Switching time waveform
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Package mechanical data STL11IN65M5

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
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STL11ING65M5

Package mechanical data

Figure 21. PowerFLAT™ 5x5 type S mechanical drawing
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Package mechanical data STL11IN65M5

Table 8. PowerFLAT™ 5x5 type S mechanical dimensions

mm
Dim.
Min. Typ. Max.
A 0.80 1.0
Al 0.02 0.05
A2 0.25
0.30 0.50
D 5.00
D1 4.05 4.25
E 5.00
El 0.64 0.79
E2 2.25 2.45
e 1.27
L 0.45 0.75

Figure 22. PowerFLAT™ 5x5 type S recommended footprint (dimensions are in mm)
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STL11IN65M5

Revision history

5
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Revision history

Table 9. Document revision history

Date Revision Changes
09-May-2014 1 First release
Updated title, features and description in cover page.
29-Sep-2014 2 P P pag

Document status promoted from preliminary to production data.
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STL11IN65M5

IMPORTANT NOTICE — PLEASE READ CAREFULLY

STMicroelectronics NV and its subsidiaries (“ST”) reserve the right to make changes, corrections, enhancements, modifications, and
improvements to ST products and/or to this document at any time without notice. Purchasers should obtain the latest relevant information on
ST products before placing orders. ST products are sold pursuant to ST’s terms and conditions of sale in place at the time of order
acknowledgement.

Purchasers are solely responsible for the choice, selection, and use of ST products and ST assumes no liability for application assistance or
the design of Purchasers’ products.

No license, express or implied, to any intellectual property right is granted by ST herein.

Resale of ST products with provisions different from the information set forth herein shall void any warranty granted by ST for such product.

ST and the ST logo are trademarks of ST. All other product or service names are the property of their respective owners.

Information in this document supersedes and replaces information previously supplied in any prior versions of this document.

© 2014 STMicroelectronics — All rights reserved

3
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Hu1Boe NapTHEPCTBO

000 “/1aiipINeKTPOHUKC” “LifeElectronics” LLC

MHH 7805602321 K 780501001 P/C 40702810122510004610 ®AKb "ABCO/IOT BAHK" (3A0) 6 2.CaHkm-Ilemep6bypee K/C 30101810900000000703 EUK 044030703

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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