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MD3001X

MIRACLE POWER

Features

4 NMOS 30V, 20A
Rpsony=11 mQ(Typ.)@VGs=1 ov
Rbson)=16mQ(Typ.)@Ves=4.5V

¢ PMOS -30V, -22A
Rbson)=15mQ(Typ.)@Ves=-10V
Rbsony=19m Q(Typ.)@VGs=-4.5V

€ Reliable and Rugged

€ 100% EAS Guaranteed

Application
€ Motor Drive Applications

N And P-Channel Enhancement Mode MOSFET

PDFN-3x3 ( view)

Symbol

D1D:
D1

502

PIN1

Dl
u

51

Gl% ko G2e—
H =

D2

52

Absolute Maximum Ratings Ta = 25° C unless otherwise noted

Symbol Parameter Max.N-MOS | Max.P-MOS | Unit
Vbs Drain-Source Voltage 30 -30
Ves Gate-Source Voltage 120 120 v
Drain Current-Continuous, Tc =25°C 20 -22
Drain Current-Continuous, T¢c =100°C 13 -14
o Drain Current-Continuous, Ta =25°C 9 -8 A
Drain Current-Continuous, Ta =70°C 7 -6
Iom Drain Current-Pulsed @ 80 -88
Eas Avalanche Energy, Single pulse ° 16 20 mJ
Ias Avalanche Current 8 -9 A
Total Power Dissipation @ Tc =25°C 16 24
Total Power Dissipation @ Tc =100°C 6.5 9.5
i Total Power Dissipation @ Ta =25°C 2.8 2.8 W
Total Power Dissipation @ Ta =70°C 1.8 1.8
Ty Tst6 Junction and Storage Temperature Range -55 10 150 °C
Thermal Characteristics
Symbol Parameter Max.N-MOS | Max.P-MOS | Unit
Redc Thermal Resistance Junction-Case 7.8 5.2 °C/W
Reda Thermal Resistance Junction-Ambient © 45 45 °C/W
RedTt Thermal Resistance Junction-Top of package © NA NA °C/W
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MD3001X
N And P-Channel Enhancement Mode MOSFET

MIRACLE POWER

Electrical Characteristics T, =25° C unless otherwise noted

B Off Characteristics

Symbol Parameter Test Condition Min. | Typ. | Max. | Unit
Drain-Source Ves =0V, Ip = 250pA 30 - -
BVbss \Y
Breakdown Voltage Vas =0V, Ip = '250UA P -30 _ _
Vbs = 30V, Ves = 0V N - - 1
| Zero Gate Voltage T =125°C 3 3 30 A
DSS Drain Current Vps = -30V, Vgs = OV _ _ 1 H
p
T,=125°C - - 30
loss Forward Gate Body Vos =0V, Ves = £20V | N ) ) +100 A
Leakage Current Vbs = OV, Vas = £20V | P ) ) +100
B On Characteristics
Symbol Parameter Test Condition Min. | Typ. | Max. | Unit
Vbs = Vas, Ip =250uA | N 1.0 1.7 2.5
Vasith) Gate Threshold Voltage \%
Vps =Vegs, Ip=-250A | P | 1.0 | -16 | -25
Ves = 10V, Ip = 8A N - 11 15
R Static Drain-Source On- Ves =-10V, b =-8A | P ) 15 21 0
DS(on) Resistance ¢ m
Ves = 4.5V, Ip = 6A N - 16 23
Ves =-4.5V,Ib=-6A | P - 19 28
B Dynamic Characteristics
Symbol Parameter Test Condition Min Typ. | Max. | Unit
. Ves=0V,Vos=0v | N| - NA | -
R Gate Resistance A Q
9 f=1.0MHz P _ NA _
c Input Capacit N| = 89 ) -
iss nput Capacitance N-MOS
Vps = 15V, Ves = OV, P ) 1267 _
f=1.0MHz N - 106 -
Coss Output Capacitance pF
P-MOS P - 166 -
Vps = -15V, Ves = OV, N 82
C Reverse Transfer f=1.0MHz ) -
res Capacitance ) _ 126 _
Miracle Technology Co., Ltd. -2- Rev 1.0




MIRACLE POWER

’

MD3001X

N And P-Channel Enhancement Mode MOSFET

Symbol Parameter Test Condition Min. | Typ. | Max. | Unit
N - 6 -
td(on) Turn-On Delay Time 5 2
N-MOS - -
) ] Vps = 15V, Ip = 15A, N - 15 -
tr Turn-On Rise Time R = 3Q, Vas = 10V 5 3
ns
N - 17 -
tao) Turn-Off Delay Time | P-MOS
Vps = -15V, Ip = -5A, P - 60 -
Re = 3Q, Vgs =-10V
G GS N _ 5 _
tf Turn-Off Fall Time
P - 50 -
N - 16 -
Qq Total Gate Charge N-MOS
Vps = 15V, Ip =15A, P - 23 -
V =
os =10V N| - 3.6 -
Qgs Gate-Source Charge 5 2 nC
P-MOS - -
Vps = -15V, Ip =-5A, N - 3.4 -
Qga Gate-Drain Charge Ves = -10V > :
B Drain-Source Diode Characteristics
Symbol Parameter Test Condition Min. | Typ. | Max. | Unit
ls Continuous Source Ve=Vp=0V, N } B 20
Current Force Current P - - -22
A
N - - 80
Ism Pulse Source Current
P - - -88
Ve Drain-Source Dio%e Ves =0V, lso=1A | N | - 075 | 13 Vv
Forward Voltage Ves=0V,lsp=-1A |P| - |-075| -1.3
) N_MOS N = 94 -
t R R T
" everse Recovery Time le= 13A,di/dt=100A/us | p - - ns
Q Reverse Recovery P-MOS N i} 3.3 ) nC
" Charge l[r=-7A,di/dt=100A/us | p - -
Notes:
a: Max. current is limited by junction temperature.
b: The EAS data shows Max. Rating. The test condition:
N-MOS: Vpp=25V,Ves=10V,L=0.5mH,Ias=8A.
P-MOS: Vop=-25V,Vas=-10V,L=0.5mH, las=-9A.
c: Surface Mounted on 1in2 FR-4 board with 10z.
d: Pulse test (pulse width<<300us, duty cycle<<2%).
e: Guaranteed by design, not subject to production testing.
Miracle Technology Co., Ltd. -3- Rev 1.0




’

MD3001X
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B Typical Characteristics(N-Channel)

N And P-Channel Enhancement Mode MOSFET

20
g = 5V
16
T,=-85"C
12
< <
B -]
8
T,=25°C
4 !
E.
0 0.5 ' 15 2 29 3 0 05 1 15 2 25 3 35 4 45 5
Vos{V) Vas(V)
Figure 1. Typical Output Characteristics Figure 2. Typical Transfer Characteristics
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Figure 5. Gate-Charge Characteristics

Figure 6. Capacitance Characteristics
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B Typical Characteristics(N-Channel)
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B Typical Characteristics(P-Channel)

N And P-Channel Enhancement Mode MOSFET

50 =
Vpg= -5V
30 i
— q ~
% E 1'|J
. ' T,=125C
20 =550
5
10 T,=25°C
0 L L
Vos(V) Vas(V)
Figure 1. Typical Output Characteristics Figure 2. Typical Transfer Characteristics
30 100
Wgg = OV
5
Vigs = 4.5V 10
20 -______,______________-————-—-—' T,= 125C
G
,E, = % T,= -55°C
% <
e, Vg =-10V T,= 25°C
0.1
L
i 001
] 5 10 15 0 i 02 0.4 0.6 0.8 1 12 14
<ol A) Wz V)
Figure 3. On- Resistance vs. Drain Current Figure 4. Body-Diode Characteristics
10 10000
] Coa
—
1000
&
= o
::: o K
> o Com
100
Coas
3
f=1MHZ
Vo =0V
o 10
] 5 10 15 20 5 a 5 10 5 20 25 30
Qg(nC}) -V (W)
Figure 5. Gate-Charge Characteristics Figure 6. Capacitance Characteristics
Miracle Technology Co., Ltd. -6- Rev 1.0



’

MD3001X

MIRACLE POWER

B Typical Characteristics(P-Channel)

N And P-Channel Enhancement Mode MOSFET
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B Package Information

MD3001X

N And P-Channel Enhancement Mode MOSFET
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Symbol Min. (mm) Typ. (mm) Max.(mm)
A 0.725 0.775 0.825
B 0.28 0.38 0.48
£ 0.13 0.15 0.20
D 3.05 315 3.25
DI 0.10
E 3.25 235 345
El 3.0 3.1 3.2
& 0.60 0.65 0.70
F 0.25 0.30 0.35
H 1.63 1.73 1.83
| 0.93 1.03 5
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