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180A,100V N-CHANNEL POWER MOSFET

Features
| RDs(on)=2.5mQ (Typ) @Vss=10V,Ip=180A

New technology for high voltage device ’ ’
1

]
B Low on-resistance
]

Fast switching 23 T0-220-3L T0%263-2L
Applications ’ 2Drain
B Power factor correction (PFC)
B Switched mode power supplies (SMPS)
B Uninterruptible Power Supply (UPS) TO-247-3L 1o @
3.Source
Key Performance and Package Parameters
Order codes Vbs Io Roson), Typ Tvjmax Marking Package
XD2R5S010AK1R3 100V 180A 2.5mQ 150°C D2R5S510AK1 TO263-2L
XD2R5S010AK1L3 100V 180A 2.5mQ 150°C D2R5S10AK1 TO220-3L
XD2R5S010AK1S3 100v 180A 2.5mQ 150°C D2R5S10AK1 TO247-3L
Absolute Maximum Ratings (Tc= 25°C unless otherwise noted.)
Symbol Parameter Value Units
Vbss Drain-Source Voltage 100 \Y,
Vass Gate-Source Voltage +20 \%
Io Continuous Drain Current ( Tc=25 C) 180 A
Iom Pulsed Drain Current 720 A
Pb Maximum Power Dissipation ( Tc=25 “C)T0263,T0O220 223
TO247 278 W
Eas Avalanche Energy, Single Pulse (notel) 961 mJ
T; Operating Junction Temperature Range -55 to 150
Tste Storage Temperature Range -55 to 150
Thermal Data
Symbol Parameter Conditions Max. Units
Reuc Thermal Resistance, Junction-to-Case (Steady State) TO263-3L 0.56 CTIW
Reuc Thermal Resistance, Junction-to-Case (Steady State) TO220-3L 0.56 CTIW
Reuc Thermal Resistance, Junction-to-Case (Steady State) TO247-3L 0.45 CTIW
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Electrical Characteristics (Te= 25°C unless otherwise noted.)

Symbol | Parameter Conditions Min. | Typ. Max. Unit
BVbss Drain-Source Breakdown Voltage | Ves= 0V, Ibs= 250uA 100 \Y
Ipss Zero Gate Voltage Drain Current Vos=100V, Ves=0V 1 UA
less Gate Leakage Current, Forward Ves=20V, Vps= 0V 100 nA
Gate Leakage Current, Reverse Ves=-20V, Vps= 0V -100 nA
Vesiih) Gate Threshold Voltage Vbs= Ves, Ibs= 250uA | 2.2 3.8 \
Ros(on) Drain-Source On-state Resistance | Ves=10V, lbs=90A 2.5 3.0 mQ
Qg Total Gate Charge Vop=50V 171 nC
Qous Gate-Source Charge Ves=10V 61 nC
Qgd Gate-Drain Charge Ib=90A 47 nC
td(on) Turn-on Delay Time 44 ns
tr Turn-on Rise Time Voo=50V, Ves=10V -- 70 -- ns
ta(off) Turn-off Delay Time I0=80A, Re=302 99 ns
t Turn-off Fall Time 46 ns
Ciss Input Capacitance Vps=50V 10542 pF
Coss Output Capacitance Ves=0V 1264 pF
Crss Reverse Transfer Capacitance f=1MHz 38 pF

Diode Characteristics (Te=25C unless otherwise noted)

Symbol | Parameter Conditions Min. Typ. Max. Units
Vsb Diode Forward Voltage Is=90A, Ves=0V 1.4 \%
trr Diode Reverse Recovery
. 97 ns
Time I1s=90A,Ves=0V
Qn Diode Reverse Recovery dIr/dt=100A/us
0.28 ucC
Charge
Notes:

1. Vop=80V, L=0.5mH, Rc=25Q, starting, T;=25°C.
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Typical Characteristics

XD2R5S010AK1R3,XD2R5S010AK1L3,XD2R5S010AK1S3

12 10°
f— V[)5:80V
— V[}5=50V
10 VDS=20V 102
S g
5 8 0
> I o'
# 6 =
i =
=, =
% 7 10[]
2
. F: 1p=90A qo | B 175
0 3 60 90 120 150 180 10! 10° 10’ 10° 10°
SR LA - Qg (nC) TElEEE - Vos (V)
Fig.1 Gate Charge Fig.2 Safe Operation Area
300 5
— VGS=8V
VGS=10V
—_ — VGS=15V
240 a 4
E
< :
2180 8 3 —
| 14 |
S : !
=) @
£ 120 B
s 2
- i
60 x
E: E
1.250ps fkpbil it W T =0Eo
0 2T=25°C . i T=25°C
0 1 2 3 4 5 0 40 80 120 160 200
TRURHLE - Vos (V) TR - 1o (A)
Fig.3 Output Characteristics Fig.4 Drain-Source On Resistance
www.Xindamao.com.cn 3/8 2021.12Verl.0



http://www.xindamao.com.cn/

! xw XD2R5S010AK1R3,XD2R5S010AK1L3,XD2R5S010AK1S3

microelectronics

1.2 3.0
§ g 25
> o =
(=]
o 11 14
| 1
S § 20
R
& <
% 10 4«—5 15
H =
P 19
% B
Hff 0.9 o
£ 1. Ves=0V = 1. Vgs=10V
<100 -0 0 50 100 150 200 400 50 0 50 100 150 200
4 - TA(C) 4 - T,(C)
Fig.5 Drain-Source Breakdown Voltage Fig.6 Drain-Source On Resistance
1000 100000 = Ciss Ciss=Cgs+Cgd(Cds=1H )
= _55°C === Coss Coss=Cds+Cgd
- 25°C Crss Crss=Cqgd
150°C 10000 =
g 100 \
T
e
! . 1000 —
g &
gli i
= 2100
E
1% 1
i 10 §
1.250ps Bl it s
2 V=0V 1. Vigs=0V
01 1 2. f=1MHz
0 02 04 06 08 10 12 14 0 20 40 60 80 100
VIR L E - Vep (V) TR L% - Vos(V)
Fig.7 Source-Drain Diode Forward Current Fig.8 Capacitance

www.Xindamao.com.cn 4/ 8 2021.12Verl.0



http://www.xindamao.com.cn/

! xw XD2R5S010AK1R3,XD2R5S010AK1L3,XD2R5S010AK1S3

microelectronics

250 300
200 250
S S 200
o 150 o
| |
180
= 100 R
_:,( =
Hr sz 100
% %
50
30
0 0
0 25 50 75 100 125 150 175 0 50 100 150 200
IR - Te(°C) I -Te(°C)
Fig.9 Power Dissipation(T0O220,T0O263) Fig.8 Power Dissipation(TO247)

www.Xindamao.com.cn 5/8 2021.12Verl.0



http://www.xindamao.com.cn/

! ' xw XD2R5S010AK1R3,XD2R5S010AK1L3,XD2R5S010AK1S3

microelectronics

Avalanche Test Circuit and Waveforms

@

Switching Time Test Circuit and Waveforms
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Package Information
TO-220-3

XD2R5S010AK1R3,XD2R5S010AK1L3,XD2R5S010AK1S3
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MILLIMETER
SYMBOL

MIN | NOM | MAX

A 430 | 450 | 470

A1 100 | 130 | 1.50

A2 180 | 240 | 2.80

b 060 | 080 | 1.00

b1 1.00 — 1.60

c 0.30 — 0.70

D 15.10 | 1570 | 16.10

D1 810 | 9.20 |10.00

E 960 | 9.90 |10.40

2.54BSC

H1 6.10 | 650 | 7.00

L 12.60 | 13.08 | 13.60

L1 — — 3.95

¢P 3.40 370 | 3.90

Q 2.60 — 3.20
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TO-263-2
E i
—— c2 MILLIMETER
ifi SYMBOL

MIN | NOM | MAX
A 430 | 457 | 472
Al 0 0.10 | 0.25
b 071 | 081 | 0.91
A~ b1 117 1.50
L/ e c 030 | — | 080
c2 117 | 127 | 1.37
: D 8.50 — | 935
| [ E 9.80 — | 1045

ﬁ' u e 2.54BSC
+ | H 1470 | — | 1575
—— I L 200 | 230 | 274
I T L1 112 | 127 | 142
o E —L L2 — — | 175

b1 e e
TO247-3
. E MILLIMETER
ol | . SYMBOI

MIN NOM | MAX
A 4.80 5.00 5.20
o A1 2.21 2.41 2.59
A2 1.85 2.00 2.15
b 1.11 - 1.36
b2 1.91 - 2.25
b4 2.91 - 3.25
(o 0.51 - 0.75
o D 20.80 | 21.00 | 21.30
E 15.50 15.80 | 16.10
E2 4.40 5.00 5.20

5.44 BSC
L 19.72 | 19.92 | 20.22
L1 - - 4.30
Q 5.60 5.80 6.00
P 3.40 - 3.80
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