— MOT4648J
@ {ZhERT N+P ENHANCEMENT MOSFET

® PRODUCT CHARACTERISTICS

Pin description

Vbss 40V | Voss -40V
Rus (0n)typ(@Ves =10 V) [15mQ [ Ry (on)typ(@Ves=-10 V)| 31mQ
Rus (0n)typ(@Ves =4.5 V) | 22mQ | Ry (on)typ(@Ves=-4.5V)| 38mQ
Io 15A |Ib -15A

BFEATURES
Excellent Gate Charge x Rpg(on) Product(FOM) mo

Very Low On-resistance Rpgon) ) @)
Fast Switching Speed G1 G2
B APPLICATION

Battery Protection $ $
Load Switch N+P MOSFET
Power Management

B ORDER INFORMATION

Order codes Package Packing
Halogen-free Halogen
N/A MOT4648J PDFN3X3 5000Pieces/Reel
B ABSOLUTE MAIMUM RATINGS (@ T¢ = 25°C unless otherwise specified)
Parameter Symbol |N-channel| P-channel| Unit.
Drain-to-Source Voltage Vbs 40 -40 \
Gate-to-Source Voltage Vas +20 120 \
Continuous Drain Current To=25°C o 1 15 A
Tc=100°C I 9 -9 A
Pulsed Drain Current lom 56 -56 A
Single Pulsed Avalanche Energy Eas 20 20 mJ
Power Dissipation Po 14 14 w
Thermal Resistance, Junction to Ambient Rgya 64 64 °C/W
Thermal Resistance, Junction to Case Reyc 8.8 8.8 °C/W
Junction & Storage Temperature Range Ty, Tste | -551to 150 -55 to 150 °C
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MOT4648J
N+P ENHANCEMENT MOSFET

B N-ELECTRICAL CHARACTERISTICS (@ Tc = 25°C unless otherwise specified)

Parameter Symbol Conditions | Min. | Typ. | Max. | Unit.
Off characteristics
Drain-Source Breakdown Voltage V(eripss Ip = 250pA, Vgs = 0V 40 - - \
Zero Gate Voltage Drain Current Ipss Vps = 40V, Vgs = 0V - - 1.0 pA
Gate-Body Leakage Current lgss Vps = 0V, Vgg = £20V - - +100 nA
On characteristics
Gate Threshold Voltage Vas(th) Vps = Vgs, Ip = 250pA 1.0 1.5 25 \Y%
_ . ) Vgs =10V, Ip = 14A - 15 22 mQ
Static Drain-Source ON-Resistance Rps(on)
Vgs=4.5V, Ip = 10A - 20 30 mQ
Dynamic characteristics
Input Capacitance Ciss - 1061 - pF
Output Capacitance Coss Ves =0V, Vps = 20V, - 74 - pF
f=1MHz
Reverse Transfer Capacitance Crss - 62 - pF
Total Gate Charge Qg - 23 - nC
Gate Source Charge Qqs Ves =00 10V - 35 - nC
VDD = 20V, lD =5A
Gate Drain("Miller") Charge Qg - 4 - nC
Switching characteristics
Turn-On DelayTime ta(on) - 6 - ns
Turn-On Rise Time t Vgs = 10V, Vpp = 20V - 6 - ns
Turn-Off DelayTime taor) Ib=5A, Rgen = 3Q - 24 - ns
Turn-Off Fall Time t - 3 - ns
Drain-source diode characteristics
Drain to Source Diode Forward Current Is - - 14 A
Drain to Source Diode Forward Current Ism - - 56 A
Drain to Source Diode Forward Voltage Vsp Vgs=0V, Is= 14A - - 1.2 vV
Body Diode Reverse Recovery Time trr . - 10 - ns
I-=5A,di/dt=100A/us
Body Diode Reverse Recovery Charge Qrr - 5 - nC
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MOT4648J
N+P ENHANCEMENT MOSFET

m P-ELECTRICAL CHARACTERISTICS (@ Tc = 25°C unless otherwise specified)

Parameter | Symbol | Conditions | Min. | Typ. | Max. | Unit.
Off characteristics
Drain-Source Breakdown Voltage V(BRr)DSS Ip=-250pA, Vgs = 0V -40 - - \%
Zero Gate Voltage Drain Current Ipss Vps = -40V, Vgs = 0V - - -1.0 pA
Gate-Body Leakage Current lgss Vps = 0V, Vgg = £20V - - +100 nA
On characteristics
Gate Threshold Voltage Vasn) Vps = Vgs, Ip =-250uA | 1.2 -1.8 -2.3 \Y
Static Drain-Source ON-Resistance Ros(on) Ves = 11OV, lo= A - 3 40 me
Vgs=-4.5V, Ip=-3A - 38 49 mQ
Dynamic characteristics
Input Capacitance Ciss - 1117 - pF
Vgs =0V, Vps = -20V,
Output Capacitance Coss f = 1MHz - 89 - pF
Reverse Transfer Capacitance Crss - 74 - pF
Total Gate Charge Qq - 22 - nC
Gate Source Charge Qqs Vgs =0 to -10V - - nC
Gate Drain("Miller") Charge Qgq Vop = -20V, Ip = -5A - - nC
Switching characteristics
Turn-On DelayTime taon) - - ns
Turn-On Rise Time t, Vgs =-10V, Vpp = -20V - - ns
Turn-Off DelayTime ty(of) Ip=-5A, Reen = 3Q - 54 R hs
Turn-Off Fall Time t - 25 - ns
Drain-source diode characteristics
Drain to Source Diode Forward Current Is - - -14 A
Drain to Source Diode Forward Current Ism - - -56 A
Drain to Source Diode Forward Voltage Vsp Vs =0V, Ig=-14A - - 1.2 \VJ
Body Diode Reverse Recovery Time trr lo=-5A. di/dt=100A/yis - 13 - ns
Body Diode Reverse Recovery Charge Qrr - 7 - nC
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MOT4648J

N+P ENHANCEMENT MOSFET

® N-TYPICAL CHARACTERISTICS
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Normalized Thermal Impedance, Zy,c
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MOT4648J
N+P ENHANCEMENT MOSFET

® N-TYPICAL CHARACTERISTICS(Cont.)
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MOT4648J
N+P ENHANCEMENT MOSFET

m P-TYPICAL CHARACTERISTICS

50
I
Vgs=-10V  —_| L —
40 |— Vos=-5.0V \// i
Vs = 4.5V > //
Vs = -4.0V %& L —
30 — 1
= Vs =-3.5V
20 / 7/ =
10
Ves = -3.0V
0 I
0 1 2 3 4 5
-Vos(V)
Figure 1: Output Characteristics
60
50
Vs = 4.5V |
a 0 es l/
£ —
3 30
14
Ves=-10V
20
10
0 4 8 12 16 20
-Io(A)
Figure 3: On-resistance vs. Drain Current
10
Vpp = Sov /
Ip=-5A /
8 /
6 /
B /
8
z /
4
2
0

8 12
Qg(nC)

16

20

Figure 5. Gate Charge Characteristics

24

20

16

12

Ip(A)

100

10

-Is(A)

0.1

0.01

10000

1000

C(pF)

100

10

I |
Vps = -5V
T,=125°C
T,=-55°C
/ ///\ T,=25°C

0 05 1 15 2 25 3 35 4 45 5

-Vas(V)

Figure 2: Typical Transfer Characteristics

EVgs = 0V
7
v
T,=125C —ZFAZF
4 7 V4
/ /I
7 £ = T,=-55"C—
y A J ]
V4 J J
/171
/A ]
/ /I
0 0.2 0.4 0.6 0.8 1 1.2
-Vsp(V)
Figure 4: Body Diode Characteristics
Ciss
N
C
\§ !oss
- CIFSS
L f=1MHZ
| Vgg =0V
0 5 10 15 20 25 30 35 40
-Vbs(V)

Figure 6: Capacitance Characteristics

www.mot-mos.com



Normalized Thermal Impedance, Zy
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MOT4648J
N+P ENHANCEMENT MOSFET

m P-TYPICAL CHARACTERISTICS(Cont.)
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MOT4648J
N+P ENHANCEMENT MOSFET

m PDFN3X3-8L PACKAGE MECHANICAL DATA
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DIMENSIONAL REOMTS
SYMBOL [P P T ML
A 0.70 | 0.75 | 0.80
h 10,25 030 | 0.35
c 010 | o0ls | 025
D 325 | 335 | 343
D1 300 | 310 | 3.20
D2 1.78 .88 T.08
D3 0.13
E 320 | 330 | 340
El 300 | 345 | 320
E2 239 | 249 | 250
e (.65BSC
H (.30 0.39 | 0.50
L 0.30 0.40 | 0.50
Li = 0.3
f 10° 7o
M ¥ " 0.135
# Not specified
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