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N-Channel Power MOSFET MEM2502SG

General Description Features

MEM2502, the silicon N-channel Enhanced ® [ow On-Resistance 60V/16A
VDMOSFETSs, is obtained by the high density Trench Roson =7mOQ@ Ves=10V,Ip=8A

technology. Which reduce the conduction loss, improve Roson) =8.5mQ@ Vss=4.5V,Ip=8A

_— o -
switching performance and enhance the avalanche Fast switching

Low gate charge

energy. The transistor can be used in various power .
® | ow reverse transfer capacitances

switching circuit for system miniaturization and higher )
9 y 9 ® 100% single pulse avalanche energy test

efficiency. The package form is SOP8, which accords
y P g ® Surface mount package:SOP8

with the RoHS standard.

Pin Configuration Typical Application

D . ® Power switch circuit of adaptor and charger.
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Maximum Ratings (Ta=25"C)

Parameter Symbol Ratings Unit
Drain-Source Voltage Vpss 60 \Y
Drain Current Ta=25C Io 16 A
TA=100C 8
Pulsed Drain Current lov™ 64 A
Gate-Source Voltage Vas +20 \Y
Single Pulse Avalanche Energy Eas’ 320 mJ
Peak Diode Recovery dv/dt 3 3.0 V/ns
Total Power Dissipation Ta=25TC Pd 1.78 W
Operating Junction and Storage Temperature Range Ty, Teyg 150, -55~150 C
Maximum soldering temperature TL 300 C

V02 WWW.microne.com.cn Page 1 of 9




G:icﬂ'! 1 l%

i S

Thermal Characteristics

MEM2502SG

Parameter Symbol Ratings Unit
Thermal Resistance, Junction-to-Ambient® Resa 70 ‘TW
Electrical Characteristics
Parameter Symbol Test Condition Min Type Max Unit
Static Characteristics
Drain-Source Breakdown Voltage Verpss | Ves=0V, 1p=250uA 60 - - \Y
Gate Threshold Voltage Vasith) Vps= Vs, Ip=250uA 1.0 - 3.0 \Y
Gate-Body Leakage lgss Vos=0V, Vos=20V - - 100 nA
Vps=0V, Vgs=-20V - - -100 nA
Zero gate Voltage Ta=25C loss Vps=60V Vgs=0V - - 1 WA
Drain Current TA=125C Vps=48V Vss=0V - - 100 HA
Static Drain-Source On-Resistance Roson) Ves=10V, lo=8A - ! 10 ma
Ves=4.5V, Ip=8A 8.5 12 mQ
Forward Trans conductance Ors Vps =15V, Ip= 8A - 65 - S
Drain-Source Diode Forward
Continuous Current 's Ves=0V ) ) 16 A
Source-drain (diode forward) voltage Vsp Ves=0V,Is=8A 0.5 - 15 \Y
Dynamic Characteristics
Input Capacitance Ciss Vps = 25V, - 4398 -
Output Capacitance Coss Ves =0V, - 296 - pF
Reverse Transfer Capacitance Crss f=1.0 MHz - 220 -
Switching Characteristics
Turn-On Delay Time td(on) Vop = 30V, - 25.3 -
Rise Time tr Re =9.1Q - 95.7 -
Turn-Off Delay Time td(off) | Ves =10V, I - 154 - ns
Fall-Time tf = 8A - 77.9 -
Total Gate Charge Qg Vpp = 30V, 88.8 -
Gate-Source Charge Qgs Vgs= 10V, - 17.3 - nc
Gate-Drain Charge Qgd Io = 8A - 17.4 -

1. Repetitive rating, pulse width limited by junction temperature.

2. L=10.0mH, Ip=8A, Start T;=25C

3. Isp =8A, di/dt<100A/us, VDD=<BVps, Start T;=25C
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Typical performance characteristics

Z0JA, Thermal Response(‘C/W)

ID, Drain Current(A)

0.01 4

PD, Power Dissipation(W)

0.001 -
0.000001 0.00001 0.0001
On-State Characteristics
0 —
‘515 Vgs=4.5V /‘T/ES:A.OV |_—Vgs=3.8v
40 f / /
./ / Vgs=3.6V__|
35
30 [/ X A
25 /// // Vgs=3.4V
N/ Vi —
N/
10 //‘,"f'_ Vos=3.0v Note:
/(// | 1. 250us Pulse Test
Vgs=2.8v 2. Te=25C
0 0.5 1 15
VDs,Drain to source Voltage(V)
Maximum Power Dissipation vs
2 Case Temperature
1.6 \
12 \\
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0.4 \\\
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MEM2502SG

Maximum Effective Thermal impendance, Junction-to-Ambient

P I T L1

Notes: t2 —=|
1. Duty Factor, D=t1/t2
2. TIM=PDM*Z 03a*R 03a+TA

0.01

0.1 1

tp, Rectangular Pulse Duration(s)

0 25 50

75

100 125

Tc,Case Temperature(C)

V02

150

WWW.microne.com.cn

RDS(ON) Drain-Source on resistance(Q)

Io, Drain Current(A)

Normalized On-Resistance vs. VGS

Note:

0.09 1. 1d=10A

0.08 2. 250us Pulse Test
0.07
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0.05 1‘ Tj=150C
0.04 \\
0.03 A
0.02 P

[ [t
001 TFZSDC
0
2 3 4 5
VGs, Gate to Source Voltage(V)
Maximum Continuous Drain Current
vs Case Temperature
60
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Tc, Case Temperature(C)

150 175
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MEM2502S5G

Maximum Peak Current Capability

100 = TRANSCONDUCTA ! ; FOR TEMPERATURES'
— - = NCE MAY LIMIT ' ! ABOVE 25°C DERATE PEAL
—_ P CURRENT IN THIS | | CURREMT AS FOLLOWS:
< =L _REGION | |
= *‘-\_ﬁk =129 1507TC]
s M~ 125
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VGS=10V|
% 1 | |
10E-6 100E-6 1E-3 10E-3 100E-3 1E+0 10E+0
tp, Pulse Width(s)
. L Typical Drain to Source ON Resistance vs
Typical Transfer Characteristics yp Drain Current
Note: 16
1. Vds=10V
100 2. 250us Pulse Test : |
} # } 12
_ | — ~ VGS=4.5V
< 10 a
5 Tj=150C £ o
E z
g Tj=25C 8 VGS=10V
3 — &
- 4
0.1
0.01 0
1 2 3 4 0 5 10 15 20 25
Vgs, Gate to Source Voltage(V) ID(A)
Typical Drain to Source ON Resistance vs
Junction Temperature
16 |
Vgs=4.5V Maximum Forward Bias Safe
= 1 Operating Area
£ » // 70
]
?)\ % 1 7 /
N 7 10 /
20 Vgs=10V 74 4
C n
Ex s — — z /
g s /f" ;(-‘/ & //
=2 s | —— g 72 ,
o jum]
=5 o 71 /
0 I
- 5 70
c 2 Note: 4 g / Note:
g ID=20A = 69 1.Vgs=0V
a 2.1d=250uA
0 68
-25 25 75 125 175 -25 25 75 125 175
TJ. Junction Temperature(C) TJ. Junction Temperature('C)
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Typical Threshold Voltage vs
Junction Temperature
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TJ,Junction Temperature(C)

Typical Capacitance vs Drain-to-Source
Voltage

Io, Drain Current(A)

MEM2502S5G

Maximum Forward Bias Safe Operating Area

100 : 100us
St "“._‘ ‘-“~..~1ms
10 o i
- \ 10ms e .
= s ~ ~
Operation This Area is \
01 Limited by RDS(on) DC \\\
0.01 Single Pulse
TC=25T
0.001 TJ=150C
0.01 0.1 1 10 100
Vos, Drain-to-Source Voltage(V)
Typical Gate Charge vs Gate-to-
Source Voltage
10 T

10000 ) 7
— R 01 < 12\/-.__\~ /
S g 3ov-.._‘_._\--.._. //;
\N Coss .EE 48V
1000 =
5 Crss\\ 2
c >
g 100
E 3, Z
g 2 L
O iC
10 1MHZ & 5 /
i g ID=20A
. g |
0
0.1 1 10 100
Vds, Drain to Source Voltage(V) 0 20 40 60 80 100
Qg, Gate Charge(nC)
Typical Body Diode Transfer Characteristics
120
3100 / = -
§ 80 Tj=150C f A
3 Tj=25C
-
g 60 f
3 /
% 40
20 f'.i /
0 =
0 0.5 1 15
Vsd, Source-to-Drain Voltage(V)
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MEM2502SG

Test Circuit and Waveform

1mA

Current
Pump

Double Pulse

=voo

Diode Reverse Recovery Test
Circuit

VDS
. ID /
n _ = \/Gs
\ Miller
I.' ‘\' Region
J' K
VGS(TH) ]
I L]
ntf— f——
Qgs! Qgd

Vbs

Vas

tdon)  trise tdoFr)  tfall

Resistive Switching Waveforms

di/dt=100A/uA

Diode Reverse Recovery Waveform
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MEM2502SG

BVDSS
Series Switch IAS
(MOSFET) "; \
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VGS( I | I 500 Ves
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2
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= Unclamped Inductive Switching Waveforms
Unclamped Inductive Switching Test Circuit
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Package Information

® Package Type:SOP8
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b,
Millimeters Inches
DIM
Min Max Min Max
A 1.3 1.8 0.0512 0.0709
Al 0.05 0.25 0.002 0.0098
A2 1.25 1.65 0.0492 0.065
A3 0.5 0.7 0.0197 0.0276
b 0.3 0.51 0.0118 0.0201
c 0.17 0.25 0.0067 0.0098
D 4.7 51 0.185 0.2008
E 5.8 6.2 0.2283 0.2441
El 3.8 4 0.1496 0.1575
1.27(TYP) 0.05(TYP)
0.25 0.5 0.0098 0.0197
L 04 1.27 0.0157 0.05
L1 1.04(TYP) 0.0409(TYP)
0 0 | 8° 0 | 8°
cl 0.25(TYP) 0.0098(TYP)
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® The information described herein is subject to change without notice.

® Nanjing Micro One Electronics Inc is not responsible for any problems caused by circuits or diagrams
described herein whose related industrial properties, patents, or other rights belong to third parties.
The application circuit examples explain typical applications of the products, and do not guarantee the
success of any specific mass-production design.

® Use of the information described herein for other purposes and/or reproduction or copying without the
express permission of Nanjing Micro One Electronics Inc is strictly prohibited.

® The products described herein cannot be used as part of any device or equipment affecting the human
body, such as exercise equipment, medical equipment, security systems, gas equipment, or any
apparatus installed in airplanes and other vehicles, without prior written permission of Nanjing Micro
One Electronics Inc.

® Although Nanjing Micro One Electronics Inc exerts the greatest possible effort to ensure high quality
and reliability, the failure or malfunction of semiconductor products may occur. The user of these
products should therefore give thorough consideration to safety design, including redundancy,
fire-prevention measures, and malfunction prevention, to prevent any accidents, fires, or community
damage that may ensue.
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