650V, 60m Q, N-Channel SiC Power MOSFET
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VDS = 650 A\
RDS(on) = 60 mi2
I,@25C = 29 A
Features Pac kage
2m Generation SiC MOSFET Technology
High Blocking Voltage with Low On-Resistance
High Speed Switching with Low Capacitance
Lo ) Drai
Fast Intrinsic Diode with Low Reverse Recovery (Qrr) (Pin 1. TAB)
Benefits
@ Higher System Efficiency
Gate 1
® Reduced Cooling Requirements | - (Pin 4)
® Increased Power Density | l l I Driver Power
Source Source
® Increased System Switching Frequency (Pin 3) (Pin 2)
. Easy to Parallel and Simple to Drive
@ Enable Totem-Pole PFC Topologies
Applications
@ EVCharging Part Number Package Marking
@ Server Power Supplies 65R060 TO-247-4 65R060
® Solar PV Inverters
0 ups
® DC/DC Converters
Maximum Ratings (T=25°C unless otherwise specified)
Symbol Parameter Value Unit Test Conditions Note
Vosmax | Drain-Source Voltage, T.=25°C 650 Vv Vgs=0V, I,=100pA
Vesmax | Gate-Source Voltage -8/+22 Vv Absolute maximum values
Vasop Gate-Source Voltage -4/+18 Vv Recommended operational values
29 Ves=18V, T.=25°C
Ip Continuous Drain Current A -
20 Ves=18V, T.=100C
Ipjpuise) | Pulsed Drain Current 99 A Pulse width t, limited by T«
P Power Dissipation 150 W | T=25C,T=175°C
Operating Junction and Storage .
Ty, Tsta -40 to +175 C
Temperature
T, Solder Temperature 260 C
My Mounting Torque 1 Nm
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Electrical Characteristics (T=25°C unless otherwise specified)

Symbol Parameter Min. | Typ. | Max. Unit Test Conditions Note
Vier)oss Drain-Source Breakdown Voltage 650 / / \") Ves=0V, 1,=100pnA
1.8 2.6 4.0 Vps=Ves, lp=5mA
Vesith) Gate Threshold Voltage v -
/ 1.8 / VD5=VGSI |D=5mA, Tj=175 C
lpss Zero Gate Voltage Drain Current / 1 50 HA Vps=650V, V=0V
lgss Gate-Source Leakage Current / 10 250 nA Vps=0V, Vgs=18V
42 60 79 Vgs=18V, Ip=13.2A
Ros(on) Drain-Source On-State Resistance mQ -
/ 75 / Ves=18V, 1,=13.2A, T=175C
Cics Input Capacitance / 830 /
- V=0V, V=600V
Coss Output Capacitance / 82 / pF
f=1MHz, Vp=25mV
Ces Reverse Transfer Capacitance / 14 /
Eon Turn-On Switching Energy / 140 / w Vps=400V, Vgs= -4V/18V
Eoer Turn-Off Switching Energy / 52 / 1p=13.2A, Rgex)=2.5Q, L=200uH
ty(on) Turn-On Delay Time / 8 /
t Rise Time / 9 / Vps=400V, Vgs= -4V/18V, 1,=13.2A
ns
ta(oth) Turn-Off Delay Time / 21 / Re(exy=2.5Q, R,=30Q
t; Fall Time / 8 /
R(int) Internal Gate Resistance / 6 / Q f=1MHz, V,=25mV
Qgs Gate to Source Charge / 13 / Vps=400V
Qeo Gate to Drain Charge / 12 / nC Ves=-4V/18V
Qg Total Gate Charge / 50 / 1p=13.2A
Reverse Diode Characteristics
Symbol Parameter Typ. | Max. Unit Test Conditions Note
4.2 / V(;s: '4V, |5|3=6.6A
Vep Diode Forward Voltage Vv -
3.8 / VGS= '4V, ISD=6.6A, Tj=175 C
Is Continuous Diode Forward Current / 23 A Vgs= -4V, T=25°C
t Reverse Recover Time 28 / ns
Q, Reverse Recovery Charge 47 / nC Vg=400V, I;p=13.2A
lem Peak Reverse Recovery Current 3 / A
Thermal Characteristics
Symbol Parameter Typ. | Max. Unit Test Conditions Note
Rgsc Thermal Resistance from Junction to Case 0.99 / 'c/
W
Raja Thermal Resistance from Junction to Ambient 40
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Figure 3. Output Characteristics T= 175°C
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Figure 6. Body Diode Characteristic at25°C



Drain-Source Current, |_{A) Drain-Source Current, | (A)

Drain-Source Current, | (A}

Typical Performance

-10

-15

10 -8 -6 -4 2 0
Conditions: /'
T=175°C
tp<200us

vV, =4V
V =2V

Drain-Source Voltage, V“(V)
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-40

=25

-30

=35

-40

Threshold Voltage, V, (V)

Drain-Source Current, | (A)

650V, 60m Q, N-Channel SiC Power MOSFET

40
35
30
25 \"h‘
——
-\\.
20 e ——
\‘-‘

154
104

Conditions:
0.5 Vn s=vr.s

| =5mA

(1]
0.0 — v . . . . .

50 25 0 25 50 75 100 125 150
Junction Tomperature, T(°C)
Figure 8. Threshold Voltage vs. Temperature
8 7 ) 5 4 3 2 -
. _—

Conditions:

T=25°C

tp<200ps y =0V,

175

rﬁ S=5V/

10

-15

%
b

=20

=25

=30

=18V

=35

Drain-Source Voltage, V, (V)

Figure 10. 3rd Quadrant Characteristic at 25°C



10000
Conditions:
T|=25"C; V, =25mV; f=1MHz
1000 e C..
T \
=
g e —— cn“
§ 10
©
a
8 — clii
10 4
1 - '
0 50 100 150 200

\

=

YUANNUN

)

Typical Performance

Drain-Source Voltage, V"(V)
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Package Dimensions

Package TO-247-4
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MIN NOM MAX
A 4. 80 5. 00 5. 20
Al 2.25 2. 40 2.45
A2 1. 85 2.00 2.15
b 1. 05 1. 20 1. 35
RECOMMENDED LAND PATTERN bl .00 .30 .60
b2 2.35 2. 65 2.95
c 0. 50 0. 60 0. 70
D 22.34 | 22.54 | 22.74
508 - D1 16.00 | 16.50 | 17.00
gffy D2 0.97 1.1% 1.37
_e_cl; -4 8 2.34 | 2.54 | 2.74
el 4. 88 5. 08 5.28
E 15.60 | 15.80 | 16.00
El 13.50 | 14.00 | 14.50
E2 4. 80 5. 00 5. 20
L 18.08 | 18.38 | 18.68
L1 2.38 2.58 2.78
UNIT: mm D 3. 50 3. 60 3. 70
pl 6. 60 6. 80 7.00
Q 6. 00 6. 15 6. 30
S 6. 00 6. 15 6. 30




