25" XNRUSEMI XRC65R260

650V Silicon Carbide Power MOSFET

Features ﬂ
Product Summary

Green

® Revolutionary semiconductor material Silicon Carbide

e High blocking voltage with low on-resistance BVDSS RDSON ID
e High-speed switching with very low switching losses
e High-speed and high robust intrinsic body diode 650V 260mQ 15.5A

e Optimized package with separate driver source pin

Applications TO252-3L Pin Configuration
® |LED Driver
® PD charger
e PC adapter D
® Air-condictioning .
e E-bike charger ‘H—  §
TR
S

Maximum Ratings For MOSFET (Tv;= 25°C unless otherwise specified)

Vbss Drain-Source Voltage
15.5 Tc=25°C
Ip Continuous DC Drain Current for Rinj-ctyp), Limited by Tvimax A
11 Tc = 100°C
lom Peak Drain Current, tp Limited by Tuimax 25 A Tc=25°C
Vs, max Gate-Source Max Voltage -10/22
Ves, op Gate-Source Operate Voltage 0/15 \"
. L=0.5 mH, las=10A,
Ens Single Pulse Avalanche Energy 25 m)J
Vop=50V, Ves=15V
Ptot Power Dissipation for Ring-ctyp) 67 w Tc = 25°C

Package Values

Testing

Parameter .
Conditions

MOSFET/Body Diode Junction-Case Thermal
Rith(-c) 2.23 2.67 K/W

Resistance

Tv, Tste | Operating Junction and Storage Temperature -55 175 °C

Soldering Temperature, Wave Soldering only Allowed
Tsop 260 °C

at Leads 1.6mm from Case for 10s
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650V Silicon Carbide Power MOSFET

MOSFET Characteristics (Tv;= 25°C unless otherwise specified)

N T K T

Verpss | Drain-Source breakdown voltage Io = 100 pA
3.2 41 5 Tu = 25 °C
Vas(th) Gate Threshold Voltage \Y Vbs = Ves, Ip = 10 mA
2.9 Tw =175 °C
Ibss Drain-Source Leakage Current 01 20 WA | Ves =0V, Vos = 650 V Tw=25"C
0.5 Tw=175°C
lgss Gate-Source Leakage Current 250 nA Ves =22V, Vps =0V Tw =25°C
Iss Source-Gate Leakage Current 250 nA Ves =-10V, Vps =0V Tw =25°C
_ , 260 300 Tw = 25°C
Rbs(on) Drain-Source On-State Resistance mQ Ves =15V, Ip=5A
231 Tw=175°C
Ofs Transconductance 3.6 S Vos=20V,lb=5A
Ra(int) Internal Gate Resistance 25.5 Q f = IMHz, Vac = 25 mV
Ciss Input Capacitance 294 pF
Coss Output Capacitance 25 pF Ves =0V, Vps =650V, f = TMHz
Crss Reverse Transfer Capacitance 4 pF
Qs Gate to Source Charge 43 nC
Qap Gate to Drain Charge 1.6 nC Vas = 0/15V, Vbs = 400V, Ip =5 A
Qs Total Gate Charge 125 nC

Dynamic MOSFET Characteristics (Tv;= 25°C unless otherwise specified)

T T 7 7 2

Tw = 25°C
td(on) Turn On Delay Time ns
6.0 Tvw =175 °C
18.3 Tw=25°C
tr Rise Time ns
14.2 Vs = 0/15V Tw = 175 °C
17.7 L=600uH Tw = 25°C
td(of Turn-Off Delay Time ns
21.3 Tvwy =175 °C
321 Vos =400V, Ip =5 A, Ty = 25 °C
tr Fall Time ns .
35.6 Roon = 2.2 Q, Ry = 22 | Tw=175°C
43.2 Twy =25°C
Eon Turn-0On Switching Loss uJ Q
40.7 Tw =175 °C
o 5.5 Tw = 25°C
Eoff Turn-0Off Switching Loss uJ
5.2 Tvy =175 °C
E Total Switching E pal ) Tw=257%¢
o otal Switching Ener T}
! 9 =nergy 45.9 Tu = 175 °C

Note: Eon/Eotf result is with body diode.

Maximum Ratings For Body Diode (Tv;= 25°C unless otherwise specified)

Vbss Drain-Source Voltage
12 A Tc=25°C
Is Continuous DC Source Current, Limited by Tvimax
7 A Tc =100 °C
Ism Peak Reverse Drain Current, tp Limited by Tvimax 23 A Tc=25°C
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650V Silicon Carbide Power MOSFET

Body Diode Characteristics (Tv;= 25°C unless otherwise specified)

Parameter in. . . Testing Conditions
. 3.3 Twy=25°C
Vsp Body Diode Forward Voltage \Y Ves =0V, Isp =25A
2.8 Tw=175°C
5.8 Tw=25°C
lrrm Peak Reverse Recovery Current A
6.2 Tw=175°C
32.6 Tw=25°C
Qrr Reverse Recovery Charge nC
36.1 Vbs = 400 V, Vs = -0 Tw=175°C
. 9.9 V,lsp =5 A, di/dt = Tw =25°C
tr Reverse Recovery Time ns
9.4 1.6kA/ps Tw = 175 °C
£ R R . 0.31 ) Tw=25°C
" everse Recovery Ener
Y % 0.39 ! Tw=175°C
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650V Silicon Carbide Power MOSFET

Typical Performances

Safe operating area (SOA) Power dissipation as a function of case temperature
Rin(j- =2.67 °C/W, Single Pulse, Tyy = 25°C limited by bond wire
Po = f(T¢)
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Tc(*Q)
Typical output characteristic, Vgs as parameter Typical output characteristic, Vgs as parameter
Ios= f(Vbs) Ios = f(Vps)
Tw =-55°C Tw=25°C
<
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XRC65R260

Typical output characteristic, Vgs as parameter

los = f(Vps)
Ty = 175°C
20
VGSZZOV
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Vps(V)

Typical on-state resistance as a function of
temperature
Roson) = f(Tw), Ips = 5 A

VGS:15V

\/65=18\/
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650V Silicon Carbide Power MOSFET

Typical on-state resistance as a function of drain
current
Ros(on) = f(Ips), Vas = 18V
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Typical on-state resistance as a function of Vgs
Ros(on) = f(Vas)
Ips=5A

Ty=175°C
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Ins(A)

Typical transfer characteristic

XRC65R260
.

650V Silicon Carbide Power MOSFET

Typical gate-source threshold voltage as a function

Ips = f(Vas) of junction temperature
Vbs= 20V Vas(th) = f(Tw), Ips = 10 mA
25 6.0
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10 3¢
Ty=-55°C 3.0
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Tu(*C)
Typical reverse drain current as function of reverse Typical reverse drain current as function of reverse
drain voltage, Vgs as parameter drain voltage, Vs as parameter
Ios = f(Vbs), Twy = -55 °C Ips = f(Vbs), Twy = 25 °C
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650V Silicon Carbide Power MOSFET

Typical reverse drain current as function of reverse Typical reverse drain voltage as function of junction
drain voltage, Vs as parameter temperature
Ios = f(Vps), Tvy = 175 °C Vsp = f(Tw), Isp = 2.5 A
0 7.0
6.0
—3 VGS:—SV
5.0
6 =
gw =40
=)
9 Vgs=0V
30 GS
-12 20
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8 7 6 5 4 3 o5 1 0 75 -50 -25 0 25 50 75 100 125 150 175 200
Vos(V) Tu(*0)
Typical switching energy as a function of junction Typical switching energy losses as a function of gate
temperature, 2nd device own body diode: Vgs = -5V resistance, 2nd device own body diode: Vgs = -5 V
E = f(Tw) E = f(Ra(exn)
Vbs =400 V, Reex=220Q, Ves=0/15V, Ios=5 A VVWes=0/15V, Ips=5 A, Tva= 25 °C, Vbs = 400 V
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E(w)

E(u))

XRC65R260

Typical switching energy losses as a function of gate
resistance, 2nd device own body diode: Ves =0V

E = f(Ra(exy)

Ves=0/15V, Ibs=5 A, Tva=175 °C, Vbos =400 V
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Typical switching energy losses as a function of Ips,
2nd device own body diode: Vgs = 0 V

E = f(lps)

Ves=0/15V, Reexy= 2.2 Q, Tva= 175 °C, Vbs =400 V
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650V Silicon Carbide Power MOSFET

Typical switching energy losses as a function of Ips,
2nd device own body diode: Vgs =0 V

E = f(Ips)

Ves=0/15V, Reen=2.2Q, Tva= 25 °C, Vps= 400 V
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Typical switching energy losses as a function of Vps,
2nd device own body diode: Vgs = 0OV

E = f(Vbs)

Ves=0/15V, Ree=2.2Q, Twu=25°C, Ips=5 A
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650V Silicon Carbide Power MOSFET

Typical switching energy losses as a function of Vps, Typical gate charge
2nd device own body diode: Vgs = 0 V Ves =f(Qg), Ips =5 A, Vbs = 400V
E = f(Vbs) turn-on pulse

VVes=0/15V, Reeq=2.2Q, Twu=175°C, Ips=5 A
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Typical capacitance as a function of drain-source
voltage
C =1(Vbs), Ves= 0V, f = 1IMHz
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650V Silicon Carbide Power MOSFET

Transient thermal resistance (MOSFET)
(Zth(j-cmax) = f(tp), Parameter D = tp/T

1802 Single Pulse
1.E-03
1.E-06 1.E-05 1.E-04 1.E-03 1.E-02 1.E-01 1.E+00 1.E+01

Time, tp(s)
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Package Dimensions
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650V Silicon Carbide Power MOSFET

XRC65R260

Dimensions
Ref. Millimeters Inches
Min. Typ. Max. | Min. Typ. Max.
A 2.10 2.50 0.083 0.098
A2 0 0.10 0 0.004
B 0.66 0.86 0.026 0.034
B2 5.18 5.48 0.202 0.216
C 0.40 0.60 0.016 0.024
Cc2 0.44 0.58 0.017 0.023
D 5.90 6.30 0.232 0.248
D1 5.30REF 0.209REF
E 6.40 6.80 0.252 0.268
E1 4.63 0.182
G 4.47 4.67 0.176 0.184
9.50 10.70 | 0.374 0.421
L 1.09 1.21 0.043 0.048
L2 1.35 1.65 0.053 0.065
V1 7° 7°
V2 0° 6° 0° 6°
Dimensions
5°MAX Ref. Millimeters Inches
Min. | Typ. | Max. | Min. Typ. | Max.
15.90 | 16.00 | 16.10 | 0.626 | 0.630 | 0.634
E 165 | 1.75 | 1.85 | 0.065 | 0.069 | 0.073
F 740 | 750 [ 7.60 | 0.291 | 0.295 [ 0.299
DO 140 | 1.50 | 1.60 | 0.055 | 0.059 | 0.063
D1 140 | 1.50 | 1.60 | 0.055 | 0.059 | 0.063
PO 3.90 | 400 | 410 | 0.154 | 0.157 | 0.161
P1 7.90 | 8.00 | 810 | 0311 | 0.315 | 0.319
P2 1.90 | 2.00 | 210 | 0.075 | 0.079 | 0.083
A0 6.85 | 6.90 | 7.00 | 0.270 | 0.271 | 0.276
BO 10.45 | 10.50 | 10.60 | 0.411 [ 0413 | 0.417
KO 268 | 2.78 [ 288 | 0.105 | 0.109 | 0.113
T 0.24 0.27 | 0.009 0.011
t1 0.10 0.004
10P0O | 39.80 | 40.00 [ 40.20 | 1.567 | 1.575 | 1.583
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