EFC3J018NUZ

Power MOSFET
for 1-2 Cells Lithium-ion Battery Protection
20V, 4.7 mQ, 23 A, Dual N-Channel

This Power MOSFET features a low on-state resistance. This device is
suitable for applications such as power switches of portable machines. Best
suited for 1-2 cells lithium-ion battery applications.

Features
e 2.5V drive
e 2 kV ESD HBM
e Common-Drain Type
¢ ESD Diode-Protected Gate
o Pb-Free, Halogen Free and RoHS compliance

Applications
¢ 1-2 Cells Lithium-ion Battery Charging and Discharging Switch

SPECIFICATIONS
ABSOLUTE MAXIMUM RATINGS at Ta = 25°C (Note 1)

Parameter Symbol Value Unit
Source to Source Voltage VsSsSs 20 \%
Gate to Source Voltage VGSS +12
Maximum Operating Gate to Source Voltage

Vv +8 \Y,

(Note 2) GSS(op)
Source Current (DC) Is 23 A
Source Current (Pulse)
PW <100 ps, duty cycle < 1% Isp 100 A
Total Dissipation (Note 3) PT 25 w
Junction Temperature Tj 150 | °C
Storage Temperature Tstg —55 to +150 °C

Note 1 : 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.

Note 2 : Functional operation above the stresses listed in the recommended operating

rangesis not implied. Extended exposure to stresses beyond
the recommended operating ranges limits may affect device reliability
THERMAL RESISTANCE RATINGS
Parameter Symbol Value Unit
Junction to Ambient (Note 3) RoJA 50 | °C/wW

Note 3 : Surface mounted on ceramic substrate (5000 mm?x 0.8 mm).
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Rss(on) Max

Vsss IS Max

47mQ @45V
475mQ @40V
20V 49mQ @ 3.8V 23A
54mQ@3.1V
9.0mQ @25V
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ORDERING INFORMATION
See detailed ordering and shipping
information on page 6 of this data sheet.
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EFC3J018NUZ
ELECTRICAL CHARACTERISTICS at Ta = 25°C (Notes 4, 5)

Parameter Symbol Conditions - Value Unit
min typ max
Source to Source Breakdown Voltage V(BR)SSS | Is=1mA,Vgs=0V Test Circuit 1 20 \%
Zero-Gate Voltage Source Current Isss Vss=20V,Vgs =0V Test Circuit 1 1 pA
Gate to Source Leakage Current IGSss Ves=48V,Vsgs=0V Test Circuit 2 +1 pA
Gate Threshold Voltage VGs(th) Vgs=10V,Igs=1mA  Test Circuit 3 0.5 1.3 \%
Is=5A,Vgs =45V Test Circuit 4 25 3.6 4.7 | mQ
] Is=5A,Vgs =40V Test Circuit 4 2.56 3.65 475 | mQ
iteast:;iﬁice to Source On-State Rss(on) | IS=5A,VGgs=38V  Test Circuit 4 26| 375 49 | mo
Is=5A,Vgs=3.1V Test Circuit 4 2.9 4.15 54 | mQ
Is=5A,Vgs=25V Test Circuit 4 3.3 4.75 9.0 | mQ
Turn-ON Delay Time tg(on) 280 ns
Rise Time tr Vss=10V,Vgs=45V,Is=3A 890 ns
Turn-OFF Delay Time tg(off) Test Circuit 5 4,100 ns
Fall Time tf 2,800 ns
Vss=10V,VGgs =4.5V,Ig=23A
Total Gate Charge Qg SS GS TSest Circuit 6 75 nC
Forward Source to Source Voltage VF(S-S) IS=3A,VGgs=0V Test Circuit 7 0.74 1.2 \Y

Note 4 : 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.
Note 5 : Refer to the JIS 7030 measuring methods for transistors for measuring.
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EFC3J018NUZ

Test circuits are example of measuring FET1 side

Test Circuit 1 Test Circuit 2
V(BR)SSS/ IssS IGss

When FET1 is measured,
Gate and Source of FET2
are short-circuited.

Test Circuit 3

Vas(th) Rss(on)

When FET1 is measured, |
Gate and Source of FET2 |
are short-circuited. 1

Test Circuit 5
ta(on), tr, td(off), tf

RL

When FET1 is measured, |
Gate and Source of FET2
are short-circuited.

L p——

— WhenFET1is measured,
Gate and Source of FET2
are short-circuited.

Test Circuit 7
VF(S-S)

When FET1 is
measured,+4.5V is added to
Vas of FET2.

When FET2 is measured, the position of FET1 and FET2 is switched.
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Static Source to Source
On-State Resistance, Rgg(on) - mQ Source Current, Ig — A

Source Current, I[g — A

Gate to Source Voltage, Vgs — V

EFC3J018NUZ
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Total Dissipation, PT — W

Thermal Resistance, Rgyo - °C/'W

EFC3J018NUZ

50 Pr - Ta
' Surface mounted on ceramic substrate
(5000mm?2x0.8mm)
25 \
2.0 \\
15 N
1.0
0.5 \\
0 \
0 20 40 60 80 100 120 140 160
Ambient Temperature, Ta — °C IT17972 .
ReJA — Pulse Time
T T e ——
§ :D}lty Cycle=0.5 B——
10 0.2 —
4 — 0.1 74:
e ==
1.0 —0.02 —
—001
2 1
0.1 1
7 L~
5 /'
3
2 ——
0.01 — s ylse
= O —
gism@e Surface mounted on ceramic substrate —|
3 (5000mm?2x0.8mm) N
| I | |

0.001 | |
0.000001 2 3 5 70000012 3 5 700001 2 3 5 70001 2 3 57001 2 8 57901 2 3 5719 2 3 5719
Pulse Time, PT - s IT17973

www.onsemi.com
5



EFC3J018NUZ
PACKAGE DIMENSIONS

unit : mm
WLCSPS, 1.77x3.05
CASE 567KS
ISSUE O
NOTES:
lEl r @ E] 1. DIMENSIONING AND TOLERANCING PER
ASME Y14.5M, 1994.
| 2. CONTROLLING DIMENSION: MILLIMETERS.
‘ MILLIMETERS
! DIM| MIN MAX
A -— 0.145
PIN A1 B 4 B IEI b 0.22 0.28
REFERENCE , b1 0.32 0.38
D 1.77 BSC
| D] 005 €| [N ‘ l 1: Sourcel E 30 ggg
x | 3+ Souce1 2 | oomyese
: L | 0875 | 1.035
TOP VIEW 4 : Source2
A 5: Gate2
~lo0sc ' 6 - Source? RECOMMENDED
. ] SOLDERING FOOTPRINT*
~lo0]c I % o x
SIDE VIEW NG R0.18 025 1.005

PAGKAGE
— »~ OUTLINE

X b 1 2 3 [0/2] 1»

i JF PITOH
Jmlenlel [ T o LCDfﬁ o
LN iy i
[Eaffa=n e

_ [ PITCH
' ‘ ' DIMENSIONS: MILLIMETERS
1 F 5
b s ® 4 *For additional information on our Pb-Free strategy and soldering
L— details, please download the ON Semiconductor Soldering and
BOTTOM VIEW Mounting Techniques Reference Manual, SOLDERRM/D.

ORDERING INFORMATION

Device Marking Package Shipping (Qty / Packing)

WLCSP6, 1.77 x 3.05

EFC3J018NUZTDG MT (Pb-Free / Halogen Free)

5,000/ Tape & Reel

T For information on tape and reel specifications, including part orientation and tape sizes, please refer to our Tape and Reel Packaging Specifications
Brochure, BRD8011/D. http://www.onsemi.com/pub_link/Collateral/BRD8011-D.PDF

Note on usage : Since the EFC3J018NUZ is a MOSFET product, please avoid using this device in the vicinity
of highly charged objects. Please contact sales for use except the designated application.

ON Semiconductor and the ON Semiconductor logo are trademarks of Semiconductor Components Industries, LLC dba ON Semiconductor or its subsidiaries
in the United States and/or other countries. ON Semiconductor owns the rights to a number of patents, frademarks, copyrights, frade secrets, and other
intellectual property. A listing of ON Semiconductor's product/patent coverage may be accessed at www.onsemi.com/site/pdf/Patent-Marking.pdf. ON
Semiconductor reserves the right to make changes without further notice to any products herein. ON Semiconductor makes no warranty, representation or
guarantee regarding the suitability of its products for any particular purpose, nor does ON Semiconductor 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. Buyer is
responsible for its products and applications using ON Semiconductor products, including compliance with all laws, regulations and safety requirements or
standards, regardless of any support or applications information provided by ON Semiconductor. “Typical” parameters which may be provided in ON
Semiconductor 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. ON Semiconductor does not convey any license under its
patent rights nor the rights of others. ON Semiconductor products are not designed, intended, or authorized for use as a critical component in life support
systems or any FDA Class 3 medical devices or medical devices with a same or similar classification in a foreign jurisdiction or any devices intended for
implantation in the human body. Should Buyer purchase or use ON Semiconductor products for any such unintended or unauthorized application, Buyer shall
indemnify and hold ON Semiconductor 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 ON Semiconductor was negligent regarding the design or manufacture of the part. ON Semiconductor is an
Equal Opportunity/Affirmative Action Employer. This literature is subject to all applicable copyright laws and is not for resale in any manner.
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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




