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STL120N4F6AG

Automotive-grade N-channel 40 V, 2.9 mQ typ., 55 A
STripFET™ F6 Power MOSFET in a PowerFLAT™ 5x6 package

PowerFLAT™ 5x6

Datasheet - production data

Features
Order code Vbs Rps(on) max. Ip
STL120N4F6AG 40V 3.6 mQ 55A

Figure 1: Internal schematic diagram
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AEC-Q101 qualified

Very low on-resistance
Very low gate charge

High avalanche ruggedness
Low gate drive power loss
Wettable flank package

Applications
e  Switching applications

Description

This device is an N-channel Power MOSFET
developed using the STripFET™ F6 technology
with a new trench gate structure. The resulting
Power MOSFET exhibits very low Rpsn) in all
packages.
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AM15540v2
Table 1: Device summary
Order code Marking Package Packaging
STL120N4F6AG 120N4F6 PowerFLAT™ 5x6 Tape and reel
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This is information on a product in full production.
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STL120N4F6AG Electrical ratings

1 Electrical ratings
Table 2: Absolute maximum ratings
Symbol Parameter Value Unit

Vaes Gate-source voltage +20 \%
Vbs Drain-source voltage 40 \
Ip® Drain current (continuous) at Tc = 25 °C 55 A
Ip® Drain current (continuous) at Tc= 100 °C 55 A
Iom® Drain current (pulsed) 220 A
Pror Total dissipation at Tc = 25 °C 115 W
Tstg Storage temperature range °C

Tj Operating junction temperature range ot drs °C

Notes:

MDrain current is limited by package, the current capability of the silicon is 120 A at 25 °C.
@Ppulse width is limited by safe operating area.

Table 3: Thermal data

Symbol Parameter Value Unit
Rihj-case Thermal resistance junction-case 1.3 CW
Rinipeb® | Thermal resistance junction-pcb 31.3

Notes:

Mwhen mounted on 1 inch2 2 Oz. Cu board, t <10 s

Table 4: Avalanche characteristics

Symbol Parameter Value Unit
Avalanche current, repetitive or not repetitive
lav . . . . . 20 A
(pulse width limited by maximum junction temperature)
Ens Single pulse avalanche energy 200 mJ

(Tj=25°C, Ic = lav, Vbp = 25 V)
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Electrical characteristics STL120N4F6AG
2 Electrical characteristics
(Tc= 25 °C unless otherwise specified)
Table 5: On/off states
Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
Drain-source breakdown _ _
V(BR)DSS voltage Ves =0V, Ip =250 pA 40 \
) Ves=0V, Vos =40V 1 HA
Zero gate voltage drain
Ibss current V_c;s =0V, Vbs=40V, 10 LA
Tj=125°C®
less Gate-body leakage current | Vps =0V, Ves = +20 V +100 | nA
Vesthy | Gate threshold voltage Vbs = Vgs, Ib = 250 pA 2 4 \
Static drain-source _ _
Rbs(on) on-resistance Ves=10V, Ib=13 A 2.9 3.6 mQ
Notes:
(UDefined by design, not subject to production test.
Table 6: Dynamic
Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
Ciss Input capacitance - 3700 - pF
Coss Output capacitance Vbs= 25V, f=1 MHz, - 625 - pF
Ves =0V
Cres Rever;e transfer - 295 - pF
capacitance
Qg Total gate charge Voo =20V, Ip =26 A, - 63 - nC
Ves=0to 10V
Gate-source charge - 19 - nC
Qs g (see Figure 14: "Test circuit for
Qud Gate-drain charge gate charge behavior") - 15 - nC
Rc Intrinsic gate resistance f=1MHz, Ib=0A - 1.5 - Q
Table 7: Switching times
Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
td(on) Turn-on delay time Voo =20V, Ip=13A, - 20 - ns
. - Rc=4.7Q,Ves=10V
t Rise time ’ - 70 - ns
' : (see Figure 13: "Test circuit for
taoy | Turn-off-delay time resistive load switching times" - 40 - ns
i and Figure 18: "Switching time
tf Fall time waveform") - 20 - ns
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STL120N4F6AG

Electrical characteristics

3

Table 8: Source drain diode

Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
Isp Source-drain current - 55 A
Source-drain current
1) -
Ispm (pulsed) 220 A
Vsp®@ | Forward on voltage Ves=0V,Ilsp =13 A - 1.1 \Y;
trr Reverse recovery time Isp = 26 A, di/dt = 100 A/ps, - 40 ns
Vop =25V
Qrr Reverse recovery charge (see Figure 15: "Test circuit for - 5.6 nC
IRrRM Reverse recovery current :jr:g(l;(étlr\éiéc\)/ae?ysgfivrgzggg and - 2.8 A
Notes:

Mpulse width is limited by safe operating area.

@Ppulse test: pulse duration = 300 ps, duty cycle 1.5%
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Electrical characteristics STL120N4F6AG
2.1 Electrical characteristics (curves)
Figure 2: Safe operating area Figure 3: Thermal impedance
I GADG090320171546S0. K GADG090320171546ZTH
(A)|Operation in this area is
limited by Rosen
S t,=10 ps
102
t,=100 s
10' 10"
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Figure 4: Output characteristics Figure 5: Transfer characteristics
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Figure 6: Gate charge vs gate-source voltage Figure 7: Static drain-source on-resistance
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STL120N4F6AG Electrical characteristics
Figure 8: Capacitance variations Figure 9: Normalized V(sRr)pss VS temperature
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Figure 10: Normalized gate threshold voltage vs

temperature
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Figure 11: Normalized on-resistance vs. temperature
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Figure 12: Source-drain diode forward characteristics
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Test circuits STL120N4F6AG

3 Test circuits
Figure 13: Test circuit for resistive load Figure 14: Test circuit for gate charge
switching times behavior
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Figure 15: Test circuit for inductive load Figure 16: Unclamped inductive load test
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Figure 17: Unclamped inductive waveform Figure 18: Switching time waveform
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STL120N4F6AG

Package information

4

4.1

3

Package information

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.

PowerFLAT™ 5x6 WF type R package information

Figure 19: PowerFLAT™ 5x6 WF type R package outline
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Package information

STL120N4F6AG
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Table 9: PowerFLAT™ 5x6 WF type R mechanical data

mm
Dim.
Min. Typ. Max.
A 0.80 1.00
Al 0.02 0.05
A2 0.25
b 0.30 0.50
Cc 5.80 6.00 6.10
D 5.00 5.20 5.40
D2 4.15 4.45
D3 4.05 4.20 4.35
D4 4.80 5.00 5.10
D5 0.25 0.4 0.55
D6 0.15 0.3 0.45
e 1.27
E 6.20 6.40 6.60
E2 3.50 3.70
E3 2.35 2.55
E4 0.40 0.60
E5 0.08 0.28
E6 0.20 0.325 0.45
E7 0.85 1.00 1.15
E9 4.00 4.20 4.40
E10 3.55 3.70 3.85
K 1.275 1.575
L 0.725 0.825 0.925
L1 0.175 0.275 0.375
(S] 0° 12°
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STL120N4F6AG Package information

Figure 20: PowerFLAT™ 5x6 recommended footprint (dimensions are in mm)
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Package information

STL120N4F6AG
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PowerFLAT™ 5x6 WF packing information

Figure 21: PowerFLAT™ 5x6 WF tape (dimensions are in mm)
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Figure 22: PowerFLAT™ 5x6 package orientation in carrier tape
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STL120N4F6AG Package information
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Figure 23: PowerFLAT™ 5x6 reel (dimensions are in mm)
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Revision history STL120N4F6AG

5 Revision history

Table 10: Document revision history

Date Revision Changes

19-Feb-2015 1 First release.

Updated Table 2: "Absolute maximum ratings"

11-Apr-2016 2 .
Minor text changes.

Updated Table 2: "Absolute maximum ratings" and Table 8: "Source
drain diode".

10-Jan-2017 3 Updated Figure 6: "Gate charge vs gate-source voltage" and Figure 8:
"Capacitance variations".

Minor text changes

Updated Table 2: "Absolute maximum ratings" and Table 3: "Thermal
data".

Updated Figure 2: "Safe operating area", Figure 3: "Thermal
09-Mar-2017 4 impedance" and Figure 8: "Capacitance variations".

Added Figure 9: "Normalized V(BR)DSS vs temperature" and Figure
10: "Normalized gate threshold voltage vs temperature".

Minor text changes
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STL120N4F6AG

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.

© 2017 STMicroelectronics — All rights reserved
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T Life

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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