-y MCD340N65H3

i 650V SiC Power MOSFET
Features
B 650V, 10A, Rospn)(typ.) = 340mQ@VGS = 15V.
B High Blocking Voltage with Low On-Resistance
B High Speed Switching with Low Capacitance
B Easy to Parallel and Simple to Drive
W Avalanche Ruggedness TO-252 (TOP view) |Equivalent Schematic
B Resistant to Latch-Up
B RoHS Compliant and Halogen-Free D

G

Application S
B Switch Mode Power Supplies
B High Voltage DC/DC Converters
B Uninterruptable Power Supplies
B EV Battery Chargers
Absolute Maximum Ratings (Tc =25° C unless otherwise noted)

Symbol Parameter Test conditions Value Unit
VbSmax Drain-Source Voltage Vaes=0V, Ipb=100pA 650 \
Vesmax | Gate-Source Voltage Absolute Maximum Values -10/+22
Vaesop Gate-Source Voltage 5:EJ%r2mended Operational 0/+15 \%

Drain Current-Continuous Ves=15V,Tc = 25°C 10 A
Ip
Drain Current-Continuous Ves=15V,Tc = 100°C 8.5 A
Iom Drain Current-Pulsed $UISG Width tp Limited by 18 A
Jmax
Po Maximum power Dissipation Tc=25°C, Ty =175°C 57 W
Ty Operating Temperature Junction -55 10 +175 °C
Ts Storage Temperature -55to +175 °C
TsoLp Soldering Peak Temperature 260 °C
Thermal Characteristics
Symbol Parameter Typical Unit
Resc Thermal Resistance Junction-Case 2.6 °C/W
Raua Thermal Resistance Junction-Ambient 62 °C/W
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MIRACLE POWER

Electrical Characteristics ( T, =25° C unless otherwise noted)

B Off Characteristics

MCD340N65H3

650V SiC Power MOSFET

Symbol Parameter Test Condition Min. | Typ. | Max. | Unit
Drain-S Breakd
V(eripss Vg?t'ggeource reakdown Ves = 0V, Ip =100pA 650 | - . Vv
Ves = OV, Vps = 650V _
| Zero Gate Voltage Drain T,=25°C 0.1 20 bA
PSS | Current Vs = 0V, Vps = 650V a0 | A
T,=175°C : H
Gate-Source Leakage Vos = 0V, Vs = 22V ) ) 250 | nA
loss Current
Vps = 0V, Ves = -10V -250 - - nA
B On Characteristics
Symbol Parameter Test Condition Min. | Typ. | Max. | Unit
\T/JDi Sacep=3SMA 97 | 35 | 50 | V
Vesihy | Gate Threshold Voltage Vos = Voo, 1o =3.5mA ] e ] v
T,=175°C '
Ves 2 19V, Io =5A - | 340 | 380
. T,=25°C
Rpsen)y | Gate-Source On Resistance — — mQ
Ves = 15V, Ip =5A ) 391 )
Ty=175°C
VDS_= 29V, Ips =5A ) 35 i S
T Conduct T,=25°C
Ty=175°C } ' }
B Dynamic Characteristics
Symbol Parameter Test Condition Min. | Typ. | Max. | Unit
Ra(int) Internal Gate Resisitance f=1MHz,Vac=25mV - 26 - Q
Ciss Input Capacitance Ves =0V, - 228 -
c Output Capacit Vos =400V 17 F
oss utput Capacitance f=1MHz - - p
Crss Transfer Capacitance Vac=25mV - 1.4 -
Qc Total Gate Charge Ves = 0~15 V, - 8.8 -
Qas Gate-Source Charge Vps =400V, - 3.3 - nC
, b=5A
Qo Gate-Drain Charge - 1.2 -
Miracle Technology Co., Ltd. 2 Rev 1.0
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MIRACLE POWER

B Dynamic Characteristics

MCD340N65H3

650V SiC Power MOSFET

Symbol Parameter Test Condition Min. | Typ. | Max. | Unit
Eon Turn-On Switching Energy - 47.6 -
Eorr Turn-Off Switching Energy Ves =0~15 V., - 4.0 - pd
Etot Total Switching Energy Vbs =400V, - 51.6 -
¢ Turn-On Delay Ti D=5A, 16.5
d(on) urn-On Delay lime Roexy = 4.3 Q | - . -
tr Turn-On Rise Time L=600uH, - 11.3 -
T,=25°C ns
taory | Turn-Off Delay Time ’ - 212 -
tr Turn-Off Fall Time - 12.7 -
Eon Turn-On Switching Energy - 45.1 -
Eorr Turn-Off Switching Energy Ves =0~15 V., - 3.8 - pd
Etot Total Switching Energy Vbs =400V, - 48.9 -
¢ Turn-On Delay Ti D=5A, 14.9
n urn-On Delay Time - : -
d(on) y RG(ext) = 43 Q ’
tr Turn-On Rise Time L=600uH, - 9.5 -
T,=175°C ns
taory | Turn-Off Delay Time ’ - 1239 -
tr Turn-Off Fall Time - 12.5 -
B Reverse Diode Characteristics
Symbol Parameter Test Condition Min. | Typ. | Max. | Unit
| s A R R
SD everse Voltage Ves=0V. lsp=25A ] 20 ] y
T,=175°C '
Continuous Diode Forward _ _ o
Is Current Ves =0V, Tc=25°C - 9.7 - A
trr Reverse Recovery Time - 10.9 - ns
Ves=0V, Isp=5A
Qr Reverse Recovery Charge ,Vr= 400V, - 28 - nC
lrrm Reverse Recovery Current difat = 1600 Afps - 3.9 - A
Tc=25°C
Err Reverse Recovery Energy - 0.22 - MJ
Notes:
a. In off-state, spike duty cycle D<0.01, spike duration <1us .
b. For increased stability at high current operation.
c. Reflow MSL3 .
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MIRACLE POWER

MCD340N65H3
650V SiC Power MOSFET

Typical Characteristics (Tc = 25°C unless otherwise noted)
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Figure 1. Typical Output Characteristics T,=-55°C

Parameter: Vgs

Figure 2. Typical Output Characteristics T, = 25°C

Parameter: Vgs
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Figure 3. Typical Output Characteristics T,=175°C

Parameter: Vgs

Figure 4. Typical Reverse Drain Voltage as Function of
Junction Temperature (Isp=2.5A)

Figure 5. Typical on-state Resistance as a Function Of
Drain Current(Vgs=15V)

Figure 6. Typical on-state Resistance as a Function of

Temperature(lps=5A)
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MIRACLE POWER

MCD340N65H3

650V SiC Power MOSFET

Typical Characteristics (Tc = 25°C unless otherwise noted)
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Figure 7.

Figure 8. Typical Reverse Drain Current as Function of
Reverse Drain Voltage, Vgs as Parameter (Tvj=-55°C)
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Figure 9. Typical Reverse Drain Current as Function of
Reverse Drain Voltage, Vgs as Parameter (Tvj=25°C)

Figure 10. Typical Reverse Drain Current as Function of
Reverse Drain Voltage, Vs as Parameter (Tvj=175°C)
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Figure 11. Threshold Voltage vs Temperature

Figure 12. Gate Charge Characteristics
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MIRACLE POWER

MCD340N65H3
650V SiC Power MOSFET

Typical Characteristics (Tc = 25°C unless otherwise noted)
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Figure 13. Typical Capacitance as a Function of Drain-

Figure 14. Maximum Power Dissipation Derating vs Case

Source Voltage(Vgs=0V,f=1MHz) Temperature
70
60
50—t
3 40 Eon
w
30
20
10
100 Ecr
. 0
& 0 25 50 75 100 125 150 175 200
10 12 14 16 18 20 5
Ves(V) wit)

Figure15. Typical on-state Resistance as a Function
of Vgs (Ips=5A)

Figure16. Typical Switching Energy as a Function of
Junction Temperature
(VGS=OI1 5V:VDS=400\,!RG(exl)=4'3QIIDS=5A)
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Figure 17. Typical Switching Energy Losses as a
Function of Gate Resistance
(Vgs=0/15V,Vps=400V,Tvj=25°C, Ips=5A)

Figure18. Typical Switching Energy Losses as a
Function of Gate Resistance
(Vgs=0/15V,Vps=400V,Tvj=175°C,lps=5A)
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MIRACLE POWER

MCD340N65H3
650V SiC Power MOSFET

Typical Characteristics (Tc = 25°C unless otherwise noted)

no
5o
(o))
o]
s
o
oy
no
o,
&~

Ios(A)

180

160
140
120
100

E(uJ)

80
60
40
20

Ios(A)

Figure 19. Typical Switching Energy Losses as a
Function of Ipg
(VGS=OI1 5V,VDS=400V,Rg(exl)=4.3Q,TVj=25°C)

Figure 20. Typical Switching Energy Losses as a
Function of Ipg
(VGS=OI1 5V,VD5=400V,RG(eX()=4-3Q,TVj=175°C)
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Figure 21. Typical switching energy losses as a
function of Vg
(VGS=OI1 5V,TVj=25°C,Rg(exl)=4.3Q,IDS=5A)

Figure 22. Typical switching energy losses as a
function of Vpg
(VGS=OI1 5VITVj=175°CIRG(eXl)=4'3QIIDS=5A)
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Figure 23. Safe Operating Area

Figure 24. Transient Thermal Impedance(MOSFET)
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MIRACLE POWER

m TO-252 Package Information

MCD340N65H3

650V SiC Power MOSFET

TO-252-3L
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UNIT:mm
Type . Millimeters
Min Nom Max
A 2.10 - 2.50
A1 0 - 0.15
A2 0.76 - 1.36
b 0.61 - 0.85
b1 0.71 - 0.91
b2 5.04 - 5.64
C 0.508 TYP.
c 0.508 TYP.
D 5.8 - 6.3
D1 5.0 - 5.6
E 6.3 - 6.9
E1 4.55 - 5.15
e 2.286 TYP.
H 9.65 - 104
L 1.4 - 1.7
L1 2.90 REF.
L2 0.75 - 1.35
L3 0.6 - 1.2
0 0° - 10°
01 5° - 9°
02 25° REF.
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~y MCD340N65H3
650V SiC Power MOSFET

MIRACLE POWER

B Revision History

Version Date Subjects (major chanes since last revision)

1.0 2026-06-26 | Datasheet Complete
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