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Potential - Convergence - Smart

PCMO014R120EY
1,200V 152A 14mQ Silicon Carbide MOSFET

Features Package Outline

- High-Speed Switching

- Essentially no switching losses

- Reduction of heat sink requirements

- Maximum working temperature at 175°C

- High blocking voltage

- Fast Intrinsic diode with low recovery current
- High-frequency operation

Applications
- Power Factor Correction, PFC
- Solar Inverters 1) D (Drai
. ; rain
- Uninterruptible Power Supply, UPS EZ; S ((Sourc)e)
- Motor Drives 3) S (Dri S 4G
- Photovoltaic Inverter (3) S (Driver Source) 3)s
- Electric Car and Charger (4) G (Gate)
[2)(93J
Absolute Maximum Ratings T, = 25°C unless otherwise noted
Symbol Parameter Value Units
Vpss Drain-Source Voltage 1200 \Y
Drain Current - Continuous (T; = 25°C) 152 A
Ip
- Continuous (T; = 110°C) 108 A
Iom Drain Current - Pulsed 340 A
VGss Max Gate-Source Voltage -8/ +22 \%
Vass, op Gate-Source Voltage (Recommended operational) -4/ +18 \%
Pp Power Dissipation (Tj = 25°C) 625 W
Ti, Tste Operating and Storage Temperature Range -55t0 +175 °C
Thermal Characteristics
Value )
Symbol Parameter - Units
Min Typ Max
RgJc Thermal Resistance, Junction-to-Case - 0.24 - °CIW
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Electrical Characteristics

Static Electrical Characteristics

T = 25°C unless otherwise noted

Symbol Parameter Test Conditions Min Typ Max | Units
BVpss | Drain-Source Breakdown Voltage | Ves=0V, Ip =100 uA 1200 - - \%
VDS =1200 V, VGS =0V - 1 100
Ipss Zero Gate Voltage Drain Current Vps = 1200 V, Ves = 0 V, A
T,=175°C i i 100
less Gate-Source Leakage Current Ves =18V, Vps =0V - - 100 nA
Vesiny | Gate Threshold Voltage Vps = Vgs, Ip =28 mA 2.3 2.8 4.0 V
Ves =18V, Ip =100 A - 14 18
Robsen) | Drain-Source On-Resistance Ves =18V, Ip = 100 A, mQ
T,=175°C i 27 i
O Transconductance Vps=20V, 1p=100A - 71 - S
Dynamic Characteristics
Symbol Parameter Test Conditions Min Typ Max | Units
Ciss Input Capacitance - 5469 -
. VDS =1000 V, VGS =0 V,
Coss Output Capacitance f= 100 kiz . Vac = 25 mV - 235 - pF
Crss Reverse Transfer Capacitance - 17.5 -
Switching Characteristics
Symbol Parameter Test Conditions Min Typ Max [ Units
td(on) Turn-On Delay Time - 19 -
t; Turn-On Rise Time Voo =800V, Ves =-4/18V, | . 29 -
- Ib =100 A, L = 120 uH, ns
taony | Turn-Off Delay Time Rc=250Q - 42 -
tf Turn-Off Fall Time - 9.3 -
Eon Turn-On Switching loss Vo =800V, Ves =0/20V - 812 -
o Ip= 20A, Re = 2.7 Q uJ
Eoft Turn-Off Switching loss o~ 1 NG~ £ - 383 -
Qqg Total Gate Charge - 230 -
Vps =800V, Ip =100 A,
Qgs Gate-Source Charge Vee = -4/18V - 54 - nC
Qgu | Gate-Drain Charge - 45 -
Body Diode Characteristics
Symbol Parameter Test Conditions Min Typ Max [ Units
Maximum Continuous Diode _ o
Is Forward Current Ves =0V, Te=25C i 152 i A
Vsp Diode Forward Voltage Ves =-4V, Is = 50A - 4.0 - V
tir Reverse Recovery Time Vk =800V, Ves =4V, - 66 - ns
Qr Reverse Recovery Charge Isp =100 A, di/dt = 3000 Alus - 1830 - nC
lr Reverse Recovery Current Ty =175°C - 52 - A
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Typical Characteristics
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Figure 1. Output Characteristics at T,=-40 °C
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Figure 3. Output Characteristics at T,=175 °C
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Figure 2. Output Characteristics at T,=25 °C
40 Conditons: ‘

o Vs = 18V | ‘ ‘
G T, <200us ‘

E i N A N O O A -
= 80 1 | - I

8 T, =175T |
2 20 |
g T, = 40C|

£ T,=25C
©, 10/ |

o

: |
- |

0 T T T
0 30 60 90 120 150
lps, Drain to Source Current (A)
Figure 4. On-Resistance vs. Drain Current
80

—_ Conditons
G 70 I, = 100A
g T, <200us
g 50

g v

w 40- Vgg1ey

L i

€ 30+ 4 P SO

c
1= RM/

é 104 4 1 { ! ! ! !

14

50 25 0 25 50 75 100 125 150 175
T, Junction Temperature (C)

Figure 6. On-Resistance vs. Temperature for

various Gate voltage

2024-01-11, Rev. 1.0

http://www.powercubesemi.com




Typical Characteristics
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Figure 12. Output Capacitor Stored Energy
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Typical Characteristics
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Figure 13. Maximum Power Dissipation
Derating vs. Case Temperature

1000

7 Operate in This Area
Jis Limited by Ribw

1

-l

o

o
:

oo ¢
o

lo,Drain Current(A)

-h

3*Notes:
1.Te=251
2.T=175C
3.Single Pulse

1 10 100 1000 10000
Vos,Drain to Source Voltage(V)

4
o

Figure 15. Safe Operating Area

2000 Conditons:
:; T,=25C
21600 V2o =800V
> V, = -4/+18V
g R, = 2.50hm | Etotal |
2 1200+ |
o ! ‘ | Eon | |
£ 800- /
£
5 ] |
S 400 o |

0

70 80 90 100 110 120 130

I..Drain to Source Current (A)

Figure 17. Clamped Inductive Switching
Energy vs. Drain Current

160 . . . . . -

] Conditions
1404+ ! | | T,s175T
1204} || ! ! } -

100 ™

80—~ 1+ 1 HE T N S
60—t F+—1+ —
40 1+

204+

lp, Drain Continous Current (A)

0

T T T

50 -25 0 25 50 75 100 125 150 175
T.,Case temperature(C)

Figure 14. Drain Current Derating vs. Case
Temperature

" Condit
onditons | { |
16 +Vps = 800V /

7
I = 100A [

M‘TFIZSL : [ 0 /

12 | i1 / !

/

Vs, Gate to Source Voltage(V)
=)

o N 2 O @

T —— T T
0 20 40 60 80 100 120 140 160 180 200 220 240
Qg Gate Charge (nC)
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Typical Characteristics
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Figure 19. Transient Junction to Case Thermal Impedance
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Package Information

Package Outline
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Unit : mm
DIMENSIONS
SYMBOL

MIN NOM MAX
A 4.80 5.00 5.20
A1 2.30 2.40 2.50
A2 1.88 1.98 2.08
b 1.10 1.20 1.30
b1 1.20 - 1.50
b2 2.35 2.55 2.75
b3 245 - 2.85
c 0.55 0.60 0.65
D 233 2345 23.6
D1 16.25 16.55 16.85
D2 1.00 - 1.30

e Typ. 2.54

el Typ. 5.06
E 15.75 15.90 16.05
E1 13.80 - 14.20
E2 440 4.75 5.10
E3 13.00 - 13.45
L 17.34 17.49 17.64
L1 4.00 - 4.30
L2 2.35 - 2.65

L3 Typ. 1.98
Q 5.60 5.80 6.00
S 6.05 - 6.30

p Typ. 3.58

p1 Typ. 7.18

p2 Typ. 3.00
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