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CSP 12V Typ 2.3mQ Dual N-Channel NP12023ECC

=
iS5k Features 679.10(S2) 8(G2)
& 25V IKEEBE 2.5V Drive FET2
& HREREDE, RITSE Common-Drain configuration for design simplicity
¢ (RRYSIEREME Low source-source ON resistance FET1
¢ 2kV HBM #iitREsEE R 2kV HBM ESD Diode-Protected Gate
& TSI, TS RoHS BXK ph-Free, Halogen Free and RoHS compliance 1,245(S1) 3(G1)
JRIEE

Schematic diagram

RIF4HlE Applications

& PTEBMFEMEIR 1-Cell Lithium-ion battery charging and discharging switch
& EEHRIPAX Battery protection switch

XS E5HE(SE Key Performance and Package Parameters

3.00mm

la
T " 1,2,45: Sourcel(FET1)
(C . @D 3 Gater (FeT)
omme © amsm» 675 0soucE
1.50mm 8: Gate2(FET2)
T — @SS Peckage Type: C5P
_ . — Size:3.00(mm)x1.50(mm) x0.30(mm)
|
FmEs HE RREIRREBE FREBREAE = a1 Epic
Part No. Package Vss Is Max RSS(on) Markin
23mQ @45V
27mQ @ 3.8V
NP12023ECC CSP 12V 13.5A 2A
32mQ @ 3.1V
39mQ @ 25V
Item Marking Tape&Reel Lable
File Name BPMC-01 BPTC-05B BPLC-01

RAMEE Maximum Ratingso

WWw.pwcore.com 2/9 Rev. 1.0




N
PowEeRCORE NP120236CC SUBF

£ =) 88 B
Parameter Symbol Value Unit
TR - TR BV ccs 12 v
Source-Source Breakdown Voltage
MR - IR EE & Vs .8 v
Gate to Source Voltage
N =
EI}ILI)E*&EEUIL |S 135 A
Source Current (DC)
T :,\EE, Eatt
FKITREBARER TR Isp 135 A
Source Current (Pulse) PW<10ps,Duty Cycle<1%
Th
R jjz, . Pp 0.54 W
Power Dissipation
moN=]
e , T -55...+150 °C
Operating Junction Temperature
s AN =]
PRt Tetg -55...+150 °C
Storage Temperature

@ BERAEEERTIIHERFEITRSIIAEH. NREBTXEREIEPIEHET—, WEHREITHEEREFRIERILE,
SR ATRERERIAF RN AT 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.

MBS E Thermal Resistanceo

28 s #lE (&X) Sy

Parameter Symbol Max. Value Unit

LR IREEIAE
Thermal Resistance Junction to Ambient
@ SEEEWTF 70mmX70mm IREREE PCB 1R,

Surface mounted on Mounted on 70mmx70mm FR4 board

Resa 231 °C/W
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NP12023ECC #iE3fift

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

:1=[6) “s M &R &fE Value Ty
Parameter Symbol Conditions Min. Typ. Max. Unit

TEAR- BTG ERIE Is=1mA, Vas = 0V

Source to Source Breakdown V(BR)SSS o 12 - - V
Test Circuit 1

Voltage
THETIRRRERIR less Vss =10V, Ves =0V ] ) 10 A
Zero Gate Voltage Source Current Test Circuit 1 ' H
MR - TRt R ER Ves = £5V,Vss =0V
IGss1 L - - +15 MA
Gate to Source Leakage Current Test Circuit 2
MR - TRt R ER Ves = #8V,Vss =0V
lgss2 L - - +10 MA

Gate to Source Leakage Current Test Circuit 2
7 = Vss=6V,Is=1mA
PUBFIE Vas(th) oo 0.4 - 1.0 Y
Gate Threshold Voltage Test Circuit 3

Is=5A Ves =45V

Test Circuit 4 16 2.3 3.2 me

Is=5A Ves =38V
3 11 SN ' 1.7 2.7 34 mQ
ﬁ*&é]ﬁ’f&ﬁmw@%ﬂﬂ Test Circuit 4
Stat'|c Source to Source On-State RSS(on) ls =5 A, Vas = 3.1 V 8 1 it .
Resistance Test Circuit 4 ) ' ’

Is =5 A Vas = 2.5V 2 3.9 66 | mQ

Test Circuit 4
TEARE R LE [ [EFE Is=1A, Ves=0
RSN EPIETR VEG-S) o 04 | 058 | 10 v
Forward Source to Source Voltage Test Circuit 7
PRI Rg f=1MHz 1400 Q

Gate Resistance
® FmiISHMEHRIR DIARISSHFTA, MRIFEEYMNIIRIE. MR~RTIEFEEMARRNSKE T, FmaYEF s
FRET LIRS,
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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i EBEZEHI Test Circuits Example

Test Circuit 1 Test Circuit 2
Vsss/lsss IGss

L ——
- —————————

ST e

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

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

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

VGsi_'..

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

\___é_____f

- —————————

7‘ Vs

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

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

1
s___é_____z

Test Circuit 7
VF(S-9)

When FET1 is
measured,+4.5V is added to
Vas of FET2.
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ISR FBEMZ: Typical Electrical and Thermal Characteristics

1SS-VSS Reson~ 1SS
= 10 /) 4.0 O
[72}
2 4.5V ~
8 7 - c 3.5
+ —
2 /{\ 3 8V E ‘/VGS—& 1
< 6 / =Z3.0
3 /‘ 3 =4 oS8
[72}
g 4 / 2.5V &D 2.5
3 v 4 gy
w2 2.0
0 1.5
0.00 0.01 0.02 0.03 0.04 0.05 1 2 3 4 5 6 7 8
Source—Source Voltage VSS (V) 1SS (A)
Figure 1: On-Region Characteristics Figure 2: On-Resistance vs. Source Current
and Gate Voltage
o 1SS-V@s e Reg T (C)
( 8 . =4 5V
=< Ta=85'C c =3.8
2 21.4 V=31V
100 % s
£ S 72,5V
[3] |
. Ta=25'C S1.2
8 A Ta=-40"C -8
_ a=—
810" X
| /]
» S
=
107 0.8
0.0 0.5 1.0 1.5 0 25 50 75 100 125 150 175
Gate-Source Voltage VGS (V) Temperature ("C)
Figure 3: Typical Transfer Characteristics Figure 4: On-Resistance vs. Junction Temperature
8 Reson™VES 0 I's=V ¢
4
| o / /
~ Z \ ’ //‘74
@] \\ 10" 125°C
£ ~
2 s \ S /]
Z \ \F'Ta:125°C 10 / /
@ 4 ; N /<\ .
4 Ta725C —p 107 / =25°C
~
\\ 107 / /
2
107
0 1 2 3 4 5 0.0 0.2 0.4 0.6 0.8 1.0
Gate-Source Voltage VGS (V) Vo, (W)
Figure 5: On-Resistance vs. Gate- Source Voltage Figure 6: Forward Source to Source

Characteristics
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Power—Pulse Width - Thermal Response
2 1
! 0 \ TJ(MAX):1 50°C § ! 0 TA:25°
T =257C (7] Mounted on FR4 Board
A % [0) Duty Cycle=0.5 0.2
O 0 0.
— < 10 ¥
~ 10’ 03 —
E 2 g </
g § =107 01
g - = — 0.05
S o g 0,02 Duty Cycle=t1/t2
10 32,00l 4 LHt
N+ /——Sin le Pluse it
© 2
1S
1071 é 10’3 | |
10° 10™ 10 102 10" 10° 10' 10> 10° 10 10 1072 10" 10° 10" 10° 10°
Pulse Width(s) Squeare Wave Pulse Duration(s)
Figure 7: Single Pulse Power Rating Junction Figure 8: Normalized Maximum Transient
to Ambient Thermal Impedance

SS
e IEEE AN - 10us
Rss(ON) Limited &~ \
/K\ )
10' RN
< / \\\~1
~ \ ms
= 10°
NﬂOms
N100ms
NDC
107
107

107 10° 10’ 10°
VSS (V) (Vgs>0r equal to 2.5V)

Figure 9: Safe Operating Area
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%R~ Package Dimensions:

Top View w

PIN1

F Y
h 4

Side View

Bottom View

PIN1
Dimensions In Millimeters Dimensions In Inches
Symbol - -

Min. Typ. Max. Min. Typ. Max.
A 0.27 0.30 0.33 0.0106 0.0118 0.0130
B 1.45 1.50 1.55 0.0571 0.0591 0.0610
C 2.94 3.00 3.06 0.1157 0.1181 0.1205
b1 0.1925 0.2125 0.2325 0.0076 0.0084 0.0092
b2 0.295 0.325 0.355 0.0116 0.0128 0.0140
b3 0.395 0.425 0.455 0.0156 0.0167 0.0179
b4 0.70 0.75 0.80 0.0276 0.0295 0.0315
b5 0.345 0.375 0.405 0.0136 0.0148 0.0159
d1 0.0825 0.0875 0.0925 0.0032 0.0034 0.0036
d2 0.23 0.25 0.27 0.0091 0.0098 0.0106
d3 0.155 0.175 0.195 0.0061 0.0069 0.0077
el 0.555 0.605 0.655 0.0219 0.0238 0.0258
e2 0.845 0.895 0.945 0.0333 0.0352 0.0372
e3 0.99 1.04 1.09 0.0390 0.0409 0.0429
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