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NP15N12 CSP MOSFET #¥#EFff

CSP 12V Typ 5.5mQ Dual N-Channel NP15N12

P oaBitE Features

2.5V FahEaE
HiRREm, %A RE
KA RiEEME
2kV HBM iR a5 B (R 1P

* 6 6 00

[z A 45s Applications

¢ SNEBMREBERX
& FEEMERPAX

FH5IH, TS RoHS EX

2.5V Drive

Common-Drain Configuration for Design Simplicity
Low Source-Source ON Resistance
2kV HBM ESD Diode-Protected Gate

Pb-Free, Halogen Free and RoHS Compliance

1:Sourcel
2:Gatet
3 : Sourcet
4 : Source2
5:Gate2
6: Source2

[RIEE
Schematic diagram

1-Cell Lithium-ion Battery Charging and Discharging Switch

Battery Protection Switch

X REMETESE Key Performance and Package Parameters

2.11lmm

1.18mm

™ »l
_ [ L}
Y
A

1,3:Sourcel(FET1)

2:Gatel (FET1)

4,6:Source2(FET2)

5:Gate2(FET2)

Package Type:CSP

Size:2.11(mm) X 1.18(mm) X 0.50(mm)

Fais ESE-S B ERREBE BB RERAE S Elig
Part No. Package Vss Is Max RSS(on) Marking
5.5mQ@4.5V
7.0mQ@3.8V
NP15N12 CSP 12v 8A 6A
7.5mQ@3.1V
9.0mQ@2.5V
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NP15N12 CSP MOSFET #¥#EFff

BRAFEME Maximum Ratingso

2 oS #E g
Parameter Symbol Value Unit
5» \*&'\;r \*&a-:l'_‘_' ji
R BRE BVsss 12 \"
Source-Source Breakdown Voltage
*&'\;r \*&%E
R Vs *8 v
Gate to Source Voltage
BRI
Is 8 A
Source Current (DC)
BXoAIREB AR BRI
Isp 80 A
Source Current (Pulse) PW<10us,Duty Cycle<1%
Ih=R
R T PD 0.5 W
Power Dissipation
&R
. . TJ 150 °C
Operating Junction Temperature
R
fa Tstg -55..+150 °C
Storage Temperature

O BESRAIEERPIIENERRGEIRESFSHE. NRBIXLEREERNER—, WEHNNEERTRETARIE,
SR AR R A H R IR S
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.

HPHYS M Thermal Resistancea

S8 s #E (&KX) =1 {y)
Parameter Symbol Max. Value Unit
ERNIFR AR
R , _ Resa 250 °C /W
Thermal Resistance Junction to Ambient

@ WSEXRELT 70mmX70mm FERHES PCB iR
Surface mounted on Mounted on 70mmx70mm FR4 board

WWWw.pwcore.com 3/9 Rev. 1.0



NP15N12 CSP MOSFET #¥#EFff

S5 Electrical Characteristics (T, = 25°C unless otherwise noted)

LH® ™S M5 1A value BAfir
Parameter Symbol Conditions Min. Typ. Max. Unit
k- Rk E T B E IS=1mA,VGS=0V
V(BR)SSS o 12 - - Vv
Source to Source Breakdown Voltage Test Circuit 1
THE T RIRRER lsss VSS=10V,VGS=0V
Zero Gate Voltage Source Current Test Circuit1 1.0 pA
AR - TR AR R FE R VGS=+5V,VSS=0V
lgss1 o - - *+1.5 PA
Gate to Source Leakage Current Test Circuit2
MR- AR R R VGS=%8V,VSS=0V
lgss2 o - - +10 UA
Gate to Source Leakage Current Test Circuit 2
HERE v VSS=6V,IS=1mA 04 10 v
GS(th - . - .
Gate Threshold Voltage ) Test Circuit 3
IS=5A,VGS=4.5V
Test Circuit 4 33 > 6.9 me?
IS=5A,VGS=3.8V
EIREIR FE ’ 4.5 7.0 8.5 mQ
ﬁ*&:bﬁ’f&ﬁmv@%ﬁﬂ Test Circuit 4
Stat.lc Source to Source On-State RSS(on) IS=5A,VGS =3.1V o e - .
Resistance Test Circuit 4 ] ] ]
IS=5A,VGS =2.5V 6.0 9.0 1.0 | mQ
Test Circuit 4
. VSS=6V,VGS=4.5V,IS
Mk EBESE
Qg =5A - 13.5 - nC
Total Gate Charge
Test Circuit 6
Mk e fE
. Rg f=1MHz 890 Q
Gate Resistance
ETINEEES
¥ , Ciss 830 OF
Input Capacitance
A o VSS=6V, VGSZOV,
RHBA
. Coss f=1kHz 750 pF
Output Capacitance VGS2=6V
REEHER -
. Crss 255 pF
Reverse Transfer Capacitance
AR AR L A P = =
IR R VE(s-s) | \>T1AVGS=0 0.4 0.7 1.0 v
Forward Source to Source Voltage Test Circuit 7

® FRSHUEEZR EARRKSHAER, RIFETIVREAE, IRFRIFEEMFRENRZET, FRIBFIEEERRE

HARET LASH,

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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PowerCoRE NP15N12 CSP MOSFET #3EE AR

MK EEESEH| Test Circuits Example

Test Circuit 1 Test Circuit 2
Vsss/lIsss. lcss
\ -t PR
1 1
1 1
1
O, =
1 1
1 1
1 1
1 1
1 1
] VSS /_' 1
1 — 1
J Ves A When FET1 is measured,
Gate and Source of FET2
are shon-circuited.

Test Circuit 3 Test Circuit 4
VGs(th) Rss(on)

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

Ves?\

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

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

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

VF(S-S)

When FET1 is
measured,+4.5V is added to
Ves of FETZ2.
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SHIEBRFHEEM 4 Typical Electrical and Thermal Characteristics

| SS-VSS 1SS-VGS
T
\u‘.‘; 10 / / § Ta=85C
o 8 /4 10 :
c //%3 8v = Ta=25°C
2 Vs 5
5 ¢ /// ExT 5 M et
S ] a=—40'C
3 4 2.5V g 107
5 / 5
B 2 A
0 1072
0.00 0.05 0.10 0.15 0.5 1.0 1.5 2.0 2.5
Source—Source Voltage VSS (V) Gate-Source Voltage VGS(V)
Figure 1: On-Region Characteristics Figure 2: Typical Transfer Characteristics
Rsson ™18 Res oy~ T (C)
10 1.6
V2.5V 3
S s (,2, 1.4 3.1V
GE V=31V Q‘I'g [=2. 5V
2 7 S 1.2
- V38V g
2L 6 N
V4.5V g 1.0
5 S
=
4 0.8
0 2 4 6 8 10 0 25 50 75 100 125 150 175
1SS (A) Temperature ('C)
Figure 3: On-Resistance vs. Source Current and Figure 4: On-Resistance vs. Junction Temperature
Gate Voltage
Rss(oN)_VGS Is=V
20 10 —
1 yd /
10 /
15 0 / /
3 \ a 10 / :
(o] N Ta=125C / ~125°C
£
et = 10"
= 10 ~ ® / /
e — 102
% Ta=25°C ——> \\ 10 / L\‘ZSDC
o \\ 1 _3 /
5 0 /!
107 / /
O -5
0 1 2 3 4 5 10O.O 0.2 0.4 0.6 0.8 1.0
Gate—Source Voltage VGS (V) Vi (V)
Figure 5: On-Resistance vs. Gate- Source Voltage Figure 6: Forward Source to Source Characteristics
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V0 lss™Vss
4 7 10°
I s=5A /
Vss=l0V / 102 10us
Rss Limited /\
3 (on)
// : \ 100us
S < 10 // R \
3 3 1
= 2 - 10° &\ me
10ms
\100ms
! / 107 =
0 10_2 -2 -1 0 1 2
0 2 4 6 8 10 12 14 10 10 10 10 10
Qg (nC) VSS w) (Vgs>0r equal to 2.5V)
Figure 7: Gate-Charge Characteristics Figure 8: Safe Operating Area
, Power—Pulse Width - 1 Thermal Response
1 0 \ TJ(MAX):1 25°C) qc_" 1 0 TA:250
—om %] Mounted on FR#4 Board
\ e s 9 Duty Gycle=0. b 0.2
10° \ =< 10° 3
= o T A —
g 10’ N 810" =01
= _ <~
< \\ E g —?_0 02 0.05 Duty Cycle=t1/t2
T - o y ' JTLL
100 q’:)‘£1072 /——Single Pluse i.t_? i ]
© 7
£
107 S 107 | I
10° 10™ 10° 1072 10" 10° 10" 10> 10° 10" 10° 107 10" 10° 10" 10*° 10°
Pulse Width(s) Squeare Wave Pulse Duration(s)
Figure 9: Single Pulse Power Rating Junction Figure 10: Normalized Maximum Transient
to Ambient Thermal Impedance
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NP15N12 CSP MOSFET #¥#EFff

Po\

#HEE R~ Package Dimensions

= >
° Y
Ly
_ PINL— |
Top View B
¥
Side View T A
R m— PIN1
1 2 ‘ 3
i ‘—/
Ty Y i it
YL S A N
. -l H L 1 el Ly
Bottom View e ; 8XDb1
R T ’ i
Gt 6 G-n]]axbl
.\.\_I ; L \_J__/ | L
i
b 5 4
2XDb
Dimensions In Millimeters Dimensions In Inches
Symbol - -
Min. Typ. Max. Min. Typ. Max.
A 0.45 0.5 0.55 0.0177 0.0197 0.0217
B 1.12 1.18 1.24 0.0441 0.0465 0.0488
C 2.05 2.11 2.17 0.0807 0.0831 0.0854
b 0.22 0.25 0.28 0.0087 0.0098 0.0110
bl 0.27 0.3 0.33 0.0106 0.0118 0.0130
b2 0.57 0.6 0.63 0.0224 0.0236 0.0248
d 0.6575 0.6775 0.6975 0.0259 0.0267 0.0275
e 0.53 0.55 0.57 0.0209 0.0217 0.0224
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[asEhRas Version history

hRAS B &) (EEGES
Rev 1.0 2021 07 B LSS
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