NVMFS5C612NL
Power MOSFET

60V, 1.5 mQ, 235 A, Single N-Channel

Features

e Small Footprint (5x6 mm) for Compact Design
® Low Rps(on) to Minimize Conduction Losses

® | ow Qg and Capacitance to Minimize Driver Losses
[ )

NVMFS5C612NLWF - Wettable Flank Option for Enhanced Optical

Inspection
o AEC-Q101 Qualified and PPAP Capable

® These Devices are Pb—Free and are RoHS Compliant

MAXIMUM RATINGS (T; = 25°C unless otherwise noted)

ON Semiconductor®

WWW.onsemi.com

(1/8” from case for 10 s)

Parameter Symbol | Value | Unit

Drain—to—Source Voltage Vpss 60 Y,
Gate-to—Source Voltage Ves 120 \%
Continuous Drain Tc =25°C Ip 235 A
Current Rgc
(Notes 1, 3) Steady Tc =100°C 166
Power Dissipation State Tc=25°C Pp 167 w
R Note 1

oac ( ) Tc = 100°C 83
Continuous Drain Ta =25°C Ip 36 A
Current Rga
(Notes 1, 2, 3) Steady Ta =100°C 25
Power Dissipation State Ta =25°C Pp 3.8 W
R Notes 1 & 2

0a ( ) Ta = 100°C 1.9
Pulsed Drain Current Ta=25°C, t, =10 us Ipm 900 A
Operating Junction and Storage Temperature T3, Tstg | —55t0 °C

+175

Source Current (Body Diode) Is 164 A
Single Pulse Drain—to—Source Avalanche Eas 451 mJ
Energy (ILpk) = 17 A)
Lead Temperature for Soldering Purposes T 260 °C

Stresses exceeding those listed in the Maximum Ratings table may damage the
device. If any of these limits are exceeded, device functionality should not be
assumed, damage may occur and reliability may be affected.

THERMAL RESISTANCE MAXIMUM RATINGS

Parameter Symbol | Value | Unit
Junction—-to—Case - Steady State Roic 0.9 °C/W
Junction—-to—Ambient — Steady State (Note 2) Roia 39

1. The entire application environment impacts the thermal resistance values shown,

they are not constants and are only valid for the particular conditions noted.
2. Surface-mounted on FR4 board using a 650 mm?2, 2 0z. Cu pad.

3. Maximum current for pulses as long as 1 second is higher but is dependent

on pulse duration and duty cycle.
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V(BR)DSS Rps(on) MAX Ip MAX
15mQ@ 10V
60V 235A
23mQ @45V
D (5,6)
G4
S(1,2,3)

N-CHANNEL MOSFET
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ORDERING INFORMATION

See detailed ordering, marking and shipping information in the
package dimensions section on page 5 of this data sheet.
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NVMFS5C612NL

ELECTRICAL CHARACTERISTICS (T; = 25°C unless otherwise specified)

Parameter | Symbol | Test Condition | Min | Typ | Max | Unit |

OFF CHARACTERISTICS
Drain—to—Source Breakdown Voltage V(BR)DSS Vgs =0V, Ip =250 A 60 \Y,
Drain-to—-Source Breakdown Voltage V(BRr)DsS/ 12.7 MV/EC
Temperature Coefficient Ty
Zero Gate Voltage Drain Current Ibss Vgs=0V, T;=25°C 1.0

Vbs =60V T;=125°C 250 hA
Gate—to—-Source Leakage Current Icss Vps=0V,Vgs=%16V +100 nA
ON CHARACTERISTICS (Note 4)
Gate Threshold Voltage VGs(TH) Vs = Vps, Ip = 250 pA 1.2 2.0 \
Threshold Temperature Coefficient VesaHy T -5.76 mv/°C
Drain—-to—Source On Resistance Rps(on) Vgs =10V Ip=50A 1.2 15

Vgs =45V Ip=50A 1.65 2.3 me
Forward Transconductance OFs Vps=15V,Ip =50 A 151 S
CHARGES, CAPACITANCES & GATE RESISTANCE
Input Capacitance Ciss 6660
Output Capacitance Coss Vgs =0V, f=1MHz, Vpg =25V 2953 pF
Reverse Transfer Capacitance Crss 45
Total Gate Charge Qg(tom) Ves=4.5V,Vps=30V;Ip=50A 41
Total Gate Charge Qg(tom) Vgs =10V, Vps=30V;Ip=50A 91
Threshold Gate Charge Qa(TH) 5 nC
Gate-to—Source Charge Qcs 171
Gate-to—Drain Charge Qap Ves =45V, Vs =30 Vilp =50 A 10.9
Plateau Voltage Vep 2.9 \
SWITCHING CHARACTERISTICS (Note 5)
Turn—On Delay Time ta(on) 19
Rise Time ty Vs = 4.5V, Vps =30V, 51 .
Turn-Off Delay Time ta(oFF) Ib=50A Rg=10Q 47
Fall Time tf 18
DRAIN-SOURCE DIODE CHARACTERISTICS
Forward Diode Voltage Vsp Ves=0V, T;=25°C 0.78 12 v

Is=S0A T;=125°C 0.66

Reverse Recovery Time tRR 78
Charge Time fa Vgs = 0V, diS/dt = 100 Alys, 36 ns
Discharge Time t Is=50A 42
Reverse Recovery Charge QRR 105 nC

4. Pulse Test: pulse width < 300 us, duty cycle < 2%.
5. Switching characteristics are independent of operating junction temperatures.

Product parametric performance is indicated in the Electrical Characteristics for the listed test conditions, unless otherwise noted. Product

performance may not be indicated by the Electrical Characteristics if operated under different conditions.
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Figure 1. On—-Region Characteristics
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Figure 3. On—Resistance vs. Gate-to-Source
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TYPICAL CHARACTERISTICS

| <10 3 2305
T ~ T /fl w
Ciss o) 7 o)
e /|
< g y 125
\ 5 e o
@) @)
> 100 >
V ov ul 204
GS = 6 O
~NCoss Ty=25°C &£ P &
f=1MHz 3 % 155
(? 41— Q QGD Z U|)
d GS T[] | y O
~ [ | ) Vps =30V 110~
\\ | L/ |
w y, Ty=25°C z
\‘ = 2 _ <
~ < / Ip=50A 15 @
—— O / )
‘\\ CRrss >LU9) 0 N 0 g
— >
0 10 20 30 40 50 60 0 10 20 30 40 50 60 70 80 90
Vps, DRAIN-TO-SOURCE VOLTAGE (V) Qg, TOTAL GATE CHARGE (nC)
Figure 7. Capacitance Variation Figure 8. Gate-to—Source and
Drain—-to—-Source Voltage vs. Total Charge
——— Vs =45V d(of) 46 |
— Vpp=30V A b < 4
— Ip=50 A . = Ty =125°C I
||| — 0] g % /
= E tdon) % 31 / I
e 3 26
r gt
6 21 Ty=25°C / / I
04 !\\4 I
3 16 /
5 /
(D]
) N/ Ty=-55°C
1 10 100 03 04 0.5 0.6 0.7 0.8 0.9 1.0
R, GATE RESISTANCE (Q) Vsp, SOURCE-TO-DRAIN VOLTAGE (V)
Figure 9. Resistive Switching Time Variation Figure 10. Diode Forward Voltage vs. Current
vs. Gate Resistance
=== == 100
— Tc =25°C / ' =N
— Ves <10V Tz T l({mms\
N NN
AT\ 0.1ms LS Tyinitial) = 25°C
;/ \‘\‘ \ oy \i(w:nwl\l)
~ NN N N\ < N
7 N\ 1ms - N
- de NN\ 1N \ ¥ 10 |—— Ti(initial) = 100°C 15 S~
NN N 5 ~
—_ ~ o~
(20 ms \ N ~
5 . A N\, NN
[ ———— Rbs(on) L|r_n|t_ NN N
- Thermal Limit N\ N\
n .. N
—_— Package Limit N
[ R [ \ N 1
0.1 1 10 100 1E-04 1E-03 1E-02
Vps (V) TIME IN AVALANCHE (s)

Figure 11. Safe Operating Area

www.onsemi.com
4

Figure 12. Ipgak VS. Time in Avalanche


 http://www.onsemi.com/

NVMFS5C612NL
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Figure 13. Thermal Characteristics
DEVICE ORDERING INFORMATION
Device Marking Package Shipping’
NVMFS5C612NLT1G 5C612L DFN5 1500 / Tape & Reel
(Pb-Free)
NVMFS5C612NLWFT1G 612LWF DFN5 1500 / Tape & Reel
(Pb-Free, Wettable Flanks)
NVMFS5C612NLT3G 5C612L DFN5 5000 / Tape & Reel
(Pb-Free)
NVMFS5C612NLWFT3G 612LWF DEN5S 5000 / Tape & Reel
(Pb-Free, Wettable Flanks)

tFor information on tape and reel specifications, including part orientation and tape sizes, please refer to our Tape and Reel Packaging
Specifications Brochure, BRD8011/D.

www.onsemi.com
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NVMFS5C612NL

PACKAGE DIMENSIONS

DFNS 5x6, 1.27P

(SO-8FL)
2% CASE 488AA NOTES:
| EH 1. DIMENSIONING AND TOLERANCING PER
[ Ssu ASME Y14.5M, 1994.
bl A 2. CONTROLLING DIMENSION: MILLIMETER.
le— —p{A] 3. DIMENSION D1 AND E1 DO NOT INCLUDE
MOLD FLASH PROTRUSIONS OR GATE
B] Ly BURRS.
“ D1 — |_|_|_| MILLIMETERS
! o] 020 |C DIM[ MIN | NOM | MAX
== || A | 090 | 1.00 | 110
| Al | 0.00 — | 0.05
| E1 4x b | 033 | 041 | 051
— 0 c | 023 028 ] 033
——+—— / D 5.15 BSC
| | 0 / \ D1 4.70I 4.90I 5.10
c D2 | 3.80 | 4.00 | 4.20
° l 1 | \ \ AL E 6.15 BSC
: \1—h / El| 570 I 5.90 I 6.10
1 2!'3 4 < 7 T E2 | 345 | 365 | 385
e 1.27 BSC
TOP VIEW ~—_— G 0.51 061 | 071
5 RN ,
3x K | 120 [ 135 [ 150
—™ < SEATING L | o051 ] o061 071
PLANE L1] 005 | 017 | 020
M | 300 | 340 | 380
DETAILA o T 05 T 120
STYLE 1:
PIN 1. SOURCE
SOLDERING FOOTPRINT* 2. SOURCE
DETAIL A 3. SOURCE
3X 4X 4. GATE
1.270 0.750 5. DRAIN
ax
—1.000
I
AR
0.965
A A Y
1.330 2X
1 0.905
2X )
0.49 e 4.530
I
3.200
0.475
A | L A
—>| 2X A
BOTTOM VIEW 1.530
4.560

*For additional information on our Pb—Free strategy and soldering
details, please download the ON Semiconductor Soldering and
Mounting Techniques Reference Manual, SOLDERRM/D.

ON Semiconductor and J are registered trademarks of Semiconductor Components Industries, LLC (SCILLC). SCILLC owns the rights to a number of patents, trademarks,
copyrights, trade secrets, and other intellectual property. A listing of SCILLC’s product/patent coverage may be accessed at www.onsemi.com/site/pdf/Patent-Marking.pdf. SCILLC
reserves the right to make changes without further notice to any products herein. SCILLC makes no warranty, representation or guarantee regarding the suitability of its products for any
particular purpose, nor does SCILLC assume any liability arising out of the application or use of any product or circuit, and specifically disclaims any and all liability, including without
limitation special, consequential or incidental damages. “Typical” parameters which may be provided in SCILLC data sheets and/or specifications can and do vary in different applications
and actual performance may vary over time. All operating parameters, including “Typicals” must be validated for each customer application by customer’s technical experts. SCILLC
does not convey any license under its patent rights nor the rights of others. SCILLC products are not designed, intended, or authorized for use as components in systems intended for
surgical implant into the body, or other applications intended to support or sustain life, or for any other application in which the failure of the SCILLC product could create a situation where
personal injury or death may occur. Should Buyer purchase or use SCILLC products for any such unintended or unauthorized application, Buyer shall indemnify and hold SCILLC and
its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and expenses, and reasonable attorney fees arising out of, directly or indirectly,
any claim of personal injury or death associated with such unintended or unauthorized use, even if such claim alleges that SCILLC was negligent regarding the design or manufacture
of the part. SCILLC is an Equal Opportunity/Affirmative Action Employer. This literature is subject to all applicable copyright laws and is not for resale in any manner.

PUBLICATION ORDERING INFORMATION

LITERATURE FULFILLMENT:

Literature Distribution Center for ON Semiconductor

P.O. Box 5163, Denver, Colorado 80217 USA

Phone: 303-675-2175 or 800-344-3860 Toll Free USA/Canada
Fax: 303-675-2176 or 800-344-3867 Toll Free USA/Canada

Email: orderlit@onsemi.com

N. American Technical Support: 800-282-9855 Toll Free
USA/Canada

Europe, Middle East and Africa Technical Support:

Japan

Phone: 421 33 790 2910

Customer Focus Center

Phone: 81-3-5817-1050

ON Semiconductor Website: www.onsemi.com
Order Literature: http://www.onsemi.com/orderlit

For additional information, please contact your local
Sales Representative

NVMFS5C612NL/D
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OCEAN CHIPS

OxreaH INeKTPOHMUKM
MocTaBKa 3ﬂeKTp0HHbIX KOMMOHEHTOB

Komnanusa «OkeaH DNEKTPOHMKM> MpEeAaraeT 3aK/Il04EHUE JONTOCPOYHbIX OTHOLLIEHMM NpU
MOCTaBKaX MMMOPTHbIX 3/1EKTPOHHbIX KOMMOHEHTOB HA B3aMMOBbIrOZHbIX YC10BMAX!

Hawwu npeumyliectsa:

- NlocTaBKa OpMrMHaIbHbIX UMMNOPTHbBIX 3/IEKTPOHHbIX KOMMOHEHTOB HanNpAMYy C NPOM3BOACTB AMEPUKM,
EBponbl M A3uK, a TaK e C KpYNHEMLIMX CKIaJ0B MMPa;

- LUnMpoKas sMHeMKa NOCTaBOK aKTUBHBIX M MACCMBHBIX MMMOPTHbBIX 3/1EKTPOHHbIX KOMMOHEHTOB (6onee
30 MJIH. HAMMEHOBAHUMN);

- MocTaBKa C/IOXKHbIX, AeDUUMUTHBIX, IM60 CHATLIX C NPOM3BOACTBA NO3ULMIA;

- OnepaTMBHbIE CPOKM NOCTABKM NOA 3aKa3 (0T 5 paboumx AHEN);

- JKCnpecc JoCTaBKa B 06YH0 TOYKY Poccuu;

- Momouwb KoHcTpyKTOpCKOro OTAena 1 KOHCynbTauumu KBaMPULUUPOBAHHBIX MHXEHEPOB;

- TexHM4ecKaa nogaepkka NpoeKTa, NomMollb B NoA6ope aHanoros, NocTaBka NPOTOTUNOB;

- [locTaBKa 3/1EKTPOHHbIX KOMMOHEHTOB NoJ, KOHTposiem BIT;

- CUcTeMa MeHeaXXMeHTa KayecTBa cepTudmumpoBaHa no MexayHapogHomy ctaHgapTy 1SO 9001;

- Mp1 HEO06XOAMMOCTH BCA NPOAYKLUMA BOEHHOIO M adPOKOCMMYECKOrO Ha3HaYeHMA NPOXoAUT

MCMbITaHMA M CEPTUMhMKALMIO B TaGOPATOPMM (MO COrIACOBAHMIO C 3aKa34YMKOM);
- MocTaBKa cneumanusmMpoBaHHbIX KOMMOHEHTOB BOEHHOMO M a3POKOCMMYECKOr0 YPOBHSA KayecTBa

(Xilinx, Altera, Analog Devices, Intersil, Interpoint, Microsemi, Actel, Aeroflex, Peregrine, VPT, Syfer,
Eurofarad, Texas Instruments, MS Kennedy, Miteq, Cobham, E2V, MA-COM, Hittite, Mini-Circuits,
General Dynamics u gp.);

KomnaHua «OkeaH JNEeKTPOHMKKU» ABNAETCA oduuMabHbIM AUCTPUOLIOTOPOM M SKCKJIHO3MBHbBIM
npesctasuteneM B Poccum ofHOrO M3  KpPYMHEMWMX MPOM3BOAMUTENIEM Pa3beEMOB BOEHHOMO W
A3pPOKOCMMYECKOro Ha3sHavyeHuMs <«JONHON», a Tak Xe oduuMaibHbiIM AUCTPUOBIOTOPOM MU
JKCK/II03MBHbIM nNpeacTaBuTenieM B Poccvn npousBoauTENA BbICOKOTEXHOIOMMYHBIX M HaAEXHbIX
peweHun ans nepeaaym CBY curHano «FORSTAR>.

«JONHON> (ocHoBsaH B 1970 T.)

PasbeMbl crneumanbHOro, BOEHHOMo M A3POKOCMHNYECKOIo
Ha3Ha4YeHHA:

JONHON (MpuMeHsOTCA B BOEHHOM, aBMALMOHHOM, a3POKOCMMYECKOM,

MOPCKOM, KeNe3HOAOPOXKHOM, TOpHO- M HedTeao6biBatoLLeN
0Tpac/AX NPOMbILLIEHHOCTH)

«FORSTAR> (ocHoBaH B 1998 r.)

BY coegmHmnTENN, KOAKCHaNbHbIE Kabenn

’ ) ®
KabenbHble COOPKM M MMKPOBONIHOBbIE KOMMOHEHTbI: FORS 'AR
L

(MpuMeHsaTCA B TEJIEKOMMYHMKAUMAX  FPaXXAaHCKOro M
cneuManbHOrO HasHayeHus, B cpeacTBax cBA3sM, PJIC, a TaK xe
BOEHHOM,  aBMALUMOHHOM M AdPOKOCMMYECKOM  OTpacisx
NPOMBILLNIEHHOCTH).

TenedoH: 8 (812) 309-75-97 (MHOroKaHasbHbIN)

dakc: 8 (812) 320-03-32

DNIeKTpPOHHas noyTa: ocean@oceanchips.ru

Web: http://oceanchips.ru/

Appec: 198099, r. CaHkT-leTepbypr, yn. KananHuHa, 4. 2, Kopn. 4, amT. A




