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}gi® /| Descriptions
P /3i& TO-252 BRI E .,
P-CHANNEL MOSFET in a TO-252 Plastic Package.

$54F /| Features
Rosen/)\ , KEBFREILHEES]. TR 6.
Low Rpson),High Current Capability. Halogen-free Product.

Fi& /| Applications
RmGETTR , EEBIFCER/EBRP.

AC-in load switch,Battery protection charge/discharge.

PIERSHEBEE /| Equivalent Circuit
D

SIEHES) / Pinning

PIN1: G PIN2:D PIN3:S PIN4:D

BUARENE{ES / hge Classifications & Marking

RENERSAA,

See Marking Instructions.
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tRBE2%#L |/ Absolute Maximum Ratings(Ta=25°C)
S8 s A By
Parameter Symbol Rating Unit
Drain-Source Voltage Vpss -30 V
Drain Current Ip(Tc=257C) -40 A
Drain Current - Pulsed Iom -140 A
Gate-Source Voltage Vas +20 \Y/
Avalanche Current las 22 A
Avalanche energy L=0.5mH Eas 662.7 mJ
Pp(Tc=25C) 44 w
Power Dissipation
Pp(Tc=1007C) 17 w
Junction and Storage Temperature Range T Tsig -55~150 T
Maximum Junction-to-Ambient t < 10s Roa 11
Maximum Junction-to-Ambient Steady-State 29 T
Maximum Junction-to-Case Steady-State Rouc 2.8
H4EESEL /| Electrical Characteristics(Ta=25°C)
S 5 gl S B/ME | HBE | R XE | Bu
Parameter Symbol Test Conditions Min Typ Max Unit
Drain-Source Breakdown Voltage | BVpss | Ves=0V Ip=-250uA -30 -36 \Y
VD5=-3OV VG3=OV -1.0 HA
Zero Gate Voltage Drain Current Ibss VD_S=':§OV Ves=0V 50 uA
T,=55°C
Gate-Body Leakage Current
e e y ge tu less | Vos=£20V  Vps=0V +0.1 | pA
Gate Threshold Voltage VGS(th) VDS=VGS |D=250HA -1 -1.6 -2.5 \Y
Static Drain-Source Rosenyt | Ves=-10V  Ip=-30A 13 16 mQ
On-Resistance Rosenz | Ves=-4.5V  Ip=-20A 24 28 | mQ
Diode Forward Voltage Vsp Is=-1A Vgs=0V -0.9 -1.2 \Y
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H4RESEL /| Electrical Characteristics(Ta=25°C)
B8 s Mz &4 B/ME |BEYE | &xXE | B
Parameter Symbol Test Conditions Min Typ Max Unit
Input Capacitance Ciss 2530
. VDS=-0V VGS=0V
Output Capacitance Coss f=1 OMHz 790 pF
Reverse Transfer Capacitance Crss 450
. VG3=OV VD3=OV
Gate resistance Rg f~1MHz 8 Q
Total Gate Charge Qg(10V) 50 70
Total Gate Charge Qg(4.5V) | Vgg=-10V  Vpg=-15V 25 35 c
Gate Source Charge Qqs Ip=-20A 9
Gate Drain Charge Qgq 12
Turn-On Delay Time tacon) 12.5
Turn-On Rise Time t. Vgs=-10V  Vps=-15V 18
: R.=0.75Q ns
Turn-Off Delay Time ta(ofn) Reen=3Q 125
Turn-Off Fall Time te 66
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BSHBRZE / Electrical Characteristic Curve

80 BO
i 07 /}/ Voe= -5V

/ -4V
60 / 60
g // -
T 40 -3.5V T
= / = 40
/ 125¢C
20
20
Vee=-3V IR
0 |
0 1 2 3 4 5 0
Ny (Volts) 0 1 2 3
Figure 1: On-Region Characteristics Vae(Volts)
30 | 16
A0 t @
(] LV e
S 14 o
g | g I,=-3
E 30 = Vg4 8V é
i | PR |
5 : 5 12 A
20 i 1 - |
! o u Vgs=4.5V
1 = / i ly=-20A
! E 1 : 1 $
10 ‘ V=10V S |
g B 0.8
0 3 10 15 20 35 30 i} 25 S 75 100 125 150 175
by (A T i
Figure 3: On-Resistance ve. Draln Current and Gate emperature (*C)
me Flgure 4: Dn-Resistance vs. Junction Tﬂl‘l‘lpﬂl‘ﬂ‘llll‘b
5 L ) ) : 1.0E+01 7
1.0E+00
40 /
1.0E-01
g 30 2 /
E -F 1.0E-02
e 20 1.0E-03 1l a5c —
10 1.0E-D4
_ 1.0E-056
0 0.2 0.4 0.6 08 10 12
L] 1 4 6 g 10 My (Volts)
Ngg (Voits) Figure &: Body-Diode Characteristics

Figure §: On-Resistance vs. Gale-Source Voltage
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BSHMZ%E | Electrical Characteristic Curve
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Figure 7: Gate-Charge Characteristics
1000.0
i
[= =+ P g g e i us
100.0 | B
[ limited = 100us
w 10.0
3 ey Ims
< 1 10ms
L 10 o =
— Tpuan=150° C
0.1 [=Tc=25" C
— ﬁ i i
0.0 Il
0.01 01 1 10 100
Vps (Volts)
-Vge> Or equal to 4.5V
Figure 9: Maximum Forward Biased
Safe Operating Area
10 ——e- = - -
D=T : : in descending order :
t T, me® Tt P Zase Ruse - D=0.5, 0.3, 0.1, 0.05, 0.02, 0.01, single pulse i
ia 'R.LE.Z.EDCM 11l b i L L L L .i..'.
B8 1 Ly L i
(=3 _g === = - HEE £
Eg I - ¥
o ] ] ] | l
a] AL
SE 01 fm ———-fingle Palse Ll P
=2 i =
= I ¥
R Tw! —
1 T
0.m ik I T TR s 5 o (1 1 LiLLl
1E-05 0.0001 0.001 0.01 0.1 1 10 100
Pulse Width s)
Figure 10: Normalized Maximum Transient Thermal Impedance
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JMERTEl | Package Dimensions
D
. D1 . A
] L
a [ 14 ] 1|
[
D
L
7
T T 7
| |
= el L a
1 | ) 3 | _
1 bl
el JL—IO 1k
ec
A s mim
Dimensions In Millimeters Dimensions In Millimeters
Symbol Symbol
Min Max Min Max
A 2. 20 2. 40 E 5.95 6. 25
B 0.95 1.25 el 2.24 2.34
b 0. 50 0.70 e? 4.43 4.73
bl 0. 45 0.55 L1 9.45 9.9
C 0. 45 0.55 L2 1.25 1.75
D 6. 45 6.75 L3 0.60 0. 90
D1 5.10 5.50 K 0.00 0. 10
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ENEiRAE / Marking Instructions

dBA :
BR :

40P03 :

*kkk .

Note:
BR:

40P03:

*kkk.
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Company Code

Product Type Code.
Lot No. Code, code change with Lot No.
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EiREEEMZE|(FTER) /| Temperature Profile for IR Reflow Soldering(Pb-Free)
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bR Note:
1. FFEGEE 150 ~ 180°C , AJ[&] 60 ~ 90sec; 1.Preheating:150~180°C, Time:60~90sec.
2. I&EBE 245+5°C , BY[alfF4L /s 5+0.5s€ec; 2.Peak Temp.:245+5°C, Duration:5+0.5sec.
3. [BEHEIFESENERE S 2 ~ 10°C/sec. 3. Cooling Speed: 2~10°C/sec.

eSS4 / Resistance to Soldering Heat Test Conditions

RE : 260+5°C B8] : 10+1 sec. Temp.:260+5°C Time:10+1 sec

Mg /| Packaging SPEC.
EE2E%E /| REEL

Package Type Units . & Dimension ¥R~ (unit: mm’)
HEW R Units/Reel | Reels/Inner Box Units/Inner Box | Inner Boxes/Outer Box | Units/Outer Box Reel I Box 2 0 Box 45
&RIV X ks P He ik B eel nner box & uter Box &
TO-252 2,500 2 5,000 5 25,000 13”7 x16 360x360x50 385x257x392
EE8% / TUBE
Package Type Units &, % 3 & Dimension 42 R~ (unit: mm®)
HEHA U;\it/sg%t;e TUng;%BOX Unitsgrg Box | Inner Bo%:?;guter Box Unitsig;;gr Box Tube &4 Inner Box & Outer Box £
T0-251/252 75 48 3,600 5 18,000 | 526x20.5x5.25 | 555x164x50 575x290x180

{EFBi%EE / Notices
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