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FDMA86251

Single N-Channel PowerTrench® MOSFET
150V, 2.4 A, 175 mQ

Features

B Max rDS(on) =175 mQ at VGS =10 V, ID =24A

2x2 mm

B Max rDs(on) =237 mQ at VGS =6 V, ID =20A

W Low Profile - 0.8 mm maximum in the new package MicroFET

B Free from halogenated compounds and antimony oxides

B RoHS Compliant

General Description

This device has been designed to provide maximum efficiency
and thermal performance for synchronous buck converters. The
low rDS(on) and gate charge provide excellent switching
performance.

Applications
B DC — DC Primary Switch
B Load Switch
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MOSFET Maximum Ratings T, =25 °C unless otherwise noted.

Symbol Parameter Ratings Units
Vps Drain to Source Voltage 150 \
Vas Gate to Source Voltage +20 \
| Drain Curre  -Continuous Tpo=25°C (Note 1a) 2.4 A

D -Pulsed (Note 4) 12
Eas Single Pulse Avalanche Energy (Note 3) 13 mJ
P Power Dissipation Tpo=25°C (Note 1a) 2.4 W
D Power Dissipation Tpo=25°C (Note 1b) 0.9
Ty, Tste Operating and Storage Junction Temperature Range -55 to +150 °C
Thermal Characteristics
Reua Thermal Resistance, Junction-to-Ambient (Note 1a) 52 ‘oMW
Rgya Thermal Resistance, Junction-to-Ambient (Note 1b) 145
Package Marking and Ordering Information
Device Marking Device Package Reel Size Tape Width Quantity
251 FDMA86251 MicroFET 2X2 7 8 mm 3000 units
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Electrical Characteristics T, = 25 °C unless otherwise noted.

‘ Symbol ‘ Parameter Test Conditions ‘ Min. ‘ Typ. ‘ Max. ‘ Units ‘

Off Characteristics

BVpss Drain to Source Breakdown Voltage Ip =250 pA, Vgg =0V 150 \%

ABVpss  |Breakdown Voltage Temperature Ip = 250 pA, referenced to 25 °C 108 mV/°C
ATy Coefficient

Ipss Zero Gate Voltage Drain Current Vps =120V, Vgg=0V 1 pA

Igss Gate to Source Leakage Current Vgs =220V, Vpg=0V 100 nA

On Characteristics

Vas(th) Gate to Source Threshold Voltage Ves = Vps, Ip =250 pA 2.0 2.8 4.0 \Y
AVes(n) | Gate to Source Threshold Voltage Ip = 250 pA, referenced to 25 °C 9 mv/°C
AT, Temperature Coefficient

Vgs=10V, Ip=24A 148 175

rpS(on) Static Drain to Source On Resistance Ves =6V, Ip=20A 175 237 mQ
Vgs=10V,Ip=2.4A, 272 333
T,=125°C

OFs Forward Transconductance Vpp=5V, Ipb=24A 4.7 S

Dynamic Characteristics

Ciss Input Capacitance 259 363 pF
Coss Output Capacitance ;/Esi T\/IT—ISZV, Ves =0V, 24 34 pF
Crss Reverse Transfer Capacitance 1.5 24 pF
Rq Gate Resistance 0.1 1.5 3.0 Q
Switching Characteristics

ta(on) Turn-On Delay Time 5.9 12 ns

Vpp = 75V, Ip = 2.4 A,

t, Rise Time Vas =10V, Rgen = 6 Q 1.7 10 ns
tacof) Turn-Off Delay Time 10 20 ns
t Fall Time 2.3 10 ns
Qq(tom) Total Gate Charge Ves=0Vto10V 4.1 5.8 nC
Qq(tom) Total Gate Charge Vgs=0V1to6V |vpp=75YV, 2.7 3.8 nC
Qgs Gate to Source Charge Ip=24A 1.2 nC
Qgq Gate to Drain “Miller” Charge 1.0 nC
Drain-Source Diode Characteristics

Vsp Source to Drain Diode Forward Voltage Ves=0V,Ig=24A (Note 2) 0.8 1.2 \
ter Reverse Recovery Time I = 2.4 A, difdt = 100 Alus 49 79 ns
Q Reverse Recovery Charge 38 61 nC

Notes:
1: Ryyp is determined with the device mountedona 1 in? pad 2 oz copper pad on a 1.5 x 1.5 in. board of FR-4 material. Rgyc is guaranteed by design while R is determined by
the user's board design.

a. 52 °C/W when mounted b. 145 °C/W when mounted on a
ona1in?pad of 2 oz copper. 9 minimum pad of 2 oz copper.
[ ]
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|
00000
°28%4

2: Pulse Test: Pulse Width < 300 ps, Duty cycle < 2.0%.
3: Epgof 13 mJ is based on starting T; =25 °C, L = 3 mH, Ipg = 3 A, Vpp = 150 V, Vgg = 10 V. 100% tested at L = 0.3 mH, Iag = 8 A.
4: Pulsed Id please refer to Fig 9 SOA graph for more details.
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Typical Characteristics 1, = 25 °C unless otherwise noted.
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Figure 1. On Region Characteristics
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Typical Characteristics 1, =25 °C unless otherwise noted.
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Figure 11. Junction-to-Ambient Transient Thermal Response Curve

10 : 7 1000
s Ib=2.4A | 4
w Vbp =50V / Ciss
2 8
g /¢ Vpp=75V o L]
£ 100 N
: 6 é w Coss N,
¢ g \
3 Vpp =100V = P Sag
(7] 4 ,‘ 2 N,
e e 10 N—————+
|'||_J o Crss \“
< 2 AN
) | f=1MHz
8 Vgs=0V \5...
> 0 1 [
0 1 2 3 4 5 0.1 10 100
Qg, GATE CHARGE (nC) Vps, DRAIN TO SOURCE VOLTAGE (V)
Figure 7. Gate Charge Characteristics Figure 8. Capacitancevs.Drain
to Source Voltage
100 2000 S —
£1000 SINGLE PULSE
10 2SI N x Roua = 145 °C/IW
< ~—~ 10 ps g Ta=25°C
E e -+ aaE S 100
E 1 ‘/": EENE, : ~4 ~ld Ss [ 'E N I I =
o ~i s ~
=) S ~i N H w AN
S THIS AREA IS s~ Al 2 10 N
Z 0.1 LIMITEDBY g, — 1 é == NS e
£ | SINGLEPULSE SREIES E i
5001 . T9=MAXRATED SIEN L 1 -
SUE =145° = = o
F Rosa =145 °CIW — CURVEBENTTO 3
[ Ta=25°C —| MEASURED DATA c
0.001 b & 0.1
0.1 1 10 100 10° 10° 10% 10" 1 10 100 1000
Vps, DRAIN to SOURCE VOLTAGE (V) t, PULSE WIDTH (sec)
Figure 9. Forward Bias Safe Figure 10. Single Pulse Maximum
Operating Area Power Dissipation
£ 4 | DUTY CYCLE-DESCENDING ORDER HEIN
z ==
@ ———
z H—++H
&8 " D=05 = 2
w=z 01=" o> =
= |<—t = 0.1 Ppm
= o E y = ——
Q5 C 005 T
wi 0.02 o1 . #
o = !
WS 00TE o1 t
og E — —>» tp -
4z o
Jw > NOTES: i
<Et Z0.001 — SINGLE PULSE Zoa(t) = r(t) X Rgyp
72 7 Rgya = 145 °CIW
=] Peak T = Ppy X Zgya(t) + Ta
= Duty Cycle,D=t;/t; -+
“:‘0.0001 Ll L Lol ]
10° 10* 10° 107 10" 1 10 100 1000

©2015 Fairchild Semiconductor Corporation

FDMA86251 Rev.1.1

www.fairchildsemi.com

134SOIN gUduaiLiamod [suueyd-N 9|6uls 15Z98vINAA



- (0.20)
M™|0.15|C 12.00] (Al — 15‘ —~— No Traces or Vias
4 Allowed in this Area

B 6
” 4 o)l v
| * 1.35
_7//_ T J{_ GA 2.30

(048) K % R
PIN #1 LOCATION / v 1 "J 3L
TopviEw X 0.65 TYP —=— 0.40 TYP
RECOMMENDED LAND PATTERN OPT 1
0.8 MAX —
//10.10(C
i} E(o.zo)
[0.08[C] g0 | - ;

SEATING SIDE VIEW

PLANE

| |=—(0.15)
—|| ~—(0.50) — |—(0.45)
ool T —-—(0.30) —{ |~1(0.20)
PIN #1 IDENT‘~\_> 080t 100l lL
1 3
0.33 —0.66 6 4
6X ) I [ 0.56 %
0.20 ‘
] 40 2
- 1 1.05 I 1 be
(0.50) Y 0.95 1.05— - R 0.66 | 2.30
bl f 4 |
6 140354 (048) B %
0.65 0.25 f 1 | 3
1.30 010@|[C|A[8] — |~ o040TYP
@ sole 0.65 TYP
BOTTOM VIEW RECOMMENDED LAND PATTERN OPT 2

NOTES:

A. DOES NOT FULLY CONFORM TO JEDEC REGISTRATION
MO-229 DATED AUG/2003

B. DIMENSIONS ARE IN MILLIMETERS.

C. DIMENSIONS AND TOLERANCES PER

ASME Y14.5M, 1994
D. DRAWING FILENAME: MKT-MLPOG6Prev1.
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