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MC14HFZ12C1N

SiC MOSFET Power Module 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

VDS 1200V 

ID 125A 

RDS(on) 13.2mΩ 

 

Applications 
ꞏInduction Heating 

ꞏMotor Drives 

ꞏSolar and Wind Inverters 

ꞏUPS and SMPS 

ꞏTraction 

Features 
ꞏIndustry Standard 34mm Footprint   

ꞏUltra Low Loss, High-Frequency Operation  

ꞏZero Reverse Recovery from Diodes 

ꞏZero Turn-off Tail Current from MOSFET 

ꞏNormally-off, Fail-safe Device Operation 

ꞏCopper Baseplate and AlN-AMB Insulator (C1)

 

   

 

 

 

 MOSFET 

Absolute Maximum Ratings (TVJ=25°C Unless Otherwise Specified) 

PARAMETER SYMBOL CONDITIONS VALUE UNIT 

Drain-Source Voltage VDS,max VGS=0 V, IDS=200uA 1200 V 

Continuous Drain Current  ID 

VGS=18V, TC=25°C 145 

A 

VGS=18V, TC=80°C 115 

Pulse Drain Current ID,pulse Pulse width tp limited by TVJ,max 230 A 

Power Dissipation PD_MOS TC=25°C 610 W 

Recommend Gate Source Voltage VGS,op 
Static, recommended DC operating 

values 
-5/18 V 

Maximum Gate Source Voltage VGS,max Absolute maximum values -8/22 V 

Max Junction Temperature TVJ,max  175 °C 

 

Circuit 
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 MOSFET 

Characteristic Values (TVJ=25°C Unless Otherwise Specified) 

PARAMETER SYMBOL CONDITIONS 

VALUE 

UNIT 

Min. Typ. Max. 

Drain-Source Breakdown Voltage V(BR)DSS VGS=0V, ID=200uA 1200   V 

Gate Threshold Voltage VGS(th) 

VDS=VGS, ID=30mA 2.2 3.3 4.0 

V 

VDS=VGS, ID=30mA, TVJ=175°C  1.9  

Zero Gate Voltage Drain Current IDSS VDS=1200V, VGS=0V  5.7 200 uA 

Gate-Source Leakage Current IGSS VDS=0V, VGS=18V  3.6 200 nA 

Drain-Source On-Resistance RDS(on) 

ID=80A, VGS=15V  16.5  

mΩ 

ID=80A, VGS=18V  13.2 18 

ID=80A, VGS=15V, TVJ=175°C  25.4  

ID=80A, VGS=18V, TVJ=175°C  23.2  

Transconductance gfs 

VDS=20V, ID=80A  69.9  

S 

VDS=20V, ID=80A, TVJ=175°C  67.2  

Internal Gate Resistance RG(int.) f=1MHz, VAC=25mV  0.52  Ω 

Input Capacitance Ciss VGS=0V,  

VDS=800V, 

f=100kHz,  

VAC=25mV 

 9.06  

nF 

Output Capacitance Coss  0.40  

Reverse Transfer Capacitance Crss  27  pF 

Gate to Source Charge QGS 
VDD=800V,  

VGS=-5/18V,  

ID=80A 

 130  

nC Gate to Drain Charge QGD  95  

Total Gate Charge QG  361  

Turn On Delay Time td(on) 

VDD=600V,  

VGS=-5/18V, 

ID=80A,  

RG(ext)=15Ω 

 37  

ns 

Rise Time tr  45  

Turn Off Delay Time td(off)  223  

Fall Time tf  43  

Turn-on Switching Energy, TVJ=25 °C 

TVJ=175°C 
Eon  

2.48 

1.98 
 

mJ 
Turn-off Switching Energy, TVJ=25 °C 

TVJ=175°C 
Eoff  

1.47 

1.41 
 

MOSFET Thermal Resistance, 

Junction to Case 
RthJC JESD51-14  0.25  °C/W 
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 Body diode 
Characteristic Values (TVJ=25°C Unless Otherwise Specified) 

PARAMETER SYMBOL CONDITIONS 

VALUE 

UNIT 

Min. Typ. Max. 

Inverse Diode Forward Voltage VSD 

VGS=-5V, IS=40A  4.9  

V 

VGS=-5V, IS=40A, TVJ=175°C  4.4  

Continuous Diode Forward Current IS VGS=-5V, TC=25°C   70 A 

Reverse Recovery Time trr 

VGS=-5V, IS=80A, VR=600V, 

di/dt=1.78A/ns, TVJ=175°C 

 33  ns 

Reverse Recovery Charge Qrr  1.86  uC 

Peak Reverse Recovery Current Irrm  95  A 

Reverse Recovery Energy, TVJ=25 °C 

TVJ=175°C 
ERR 

VDD=600V, ID=80A 

VGS=-5V/18V, RG(ext)=15Ω 
 

79.7 

350.0 
 uJ 

 Module Characteristics  

PARAMETER SYMBOL CONDITIONS 

VALUE 

UNIT 

Min. Typ. Max. 

Isolation Breakdown Voltage Visol AC, 50Hz (R.M.S), t=1min 3000 V 

Stray Inductance LStray Between DC- and DC+, f=10MHz  30  nH 

Operating Temperature TJop  -40  175 °C 

Storage Temperature Tstg  -40  125 °C 

Module Electrodes Torque Mt Recommended (M5 screw) 2.5  5.0 Nm 

Module to Sink Torque Ms Recommended (M6 screw) 3.0  5.0 Nm 

Weight W   150  g 
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 Typical Performance 
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Fig1. Output Characteristics for Various Junction 
Temperatures 
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Fig2. Output Characteristics for Various Junction 
Temperatures 
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Fig3. Normalized On-State Resistance vs. Drain 
Current for Various Junction Temperatures 
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Fig4. Normalized On-State Resistance vs. Drain 
Current for Various Junction Temperatures 
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Fig5. Transfer Characteristic for Various Junction 
Temperatures  
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Fig7. 3rd Quadrant Characteristic vs. Junction 
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Fig13. Switching Energy vs. Drain Current 
(VDD=800 V) 

Eon+Eoff

Eon

Eoff

ERR

Conditions:

TVJ=25℃
VDD=800V
RG(ext)=15Ω
VGS=-5/+18V

0

2

4

6

8

10

8 12 16 20 24 28 32

S
w

it
ch

in
g

 E
n

er
g

y 
(m

J)
  

External Gate Resistor, RG(ext) (Ω) 

Fig14. MOSFET Switching Energy vs. External Gate 
Resistance  

Eon+Eoff

Eon

Eoff

ERR

Conditions:

TVJ=25℃
IS=80A
VDD=600V
VGS=-5/+18V

0.00

0.05

0.10

0.15

0.20

0.25

0.30

8 12 16 20 24 28 32

S
w

it
ch

in
g

 E
n

er
g

y 
(m

J)
  

External Gate Resistor, RG(ext) (Ω) 

Fig15. Reverse Recovery Energy vs. External Gate 
Resistance 

ERR (VDD = 600V)

Conditions:

TVJ=25℃
IS=80A
VDD=600V
VGS=-5/+18V

1.E-03

1.E-02

1.E-01

1.E+00

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

Ju
n

ct
io

n
-t

o
-C

as
e 

Im
p

ed
., 

Z
th

 jc

Time, tp (s) 

Fig16. MOSFET Junction to Case Transient Thermal 
Impedance, Zth JC (°C/W) 

Single Pulse

0.01

0.02

0.05

0.1

0.3

0.5

1.E-02

1.E-01

1.E+00

1.E+01

1.E+02

1.E+03

0.1 1.0 10.0 100.0 1,000.0

D
ra

in
-S

o
u

rc
e 

C
u

rr
en

t,
 I

D
S

(A
) 

Drain-Source Voltage, VDS (V) 

Fig17. Forward Bias Safe Operating Area
(FBSOA)

Limited by
RDS(on)

0

30

60

90

120

150

25 50 75 100 125 150 175

D
ra

in
-S

o
u

rc
e 

D
C

 C
u

rr
en

t,
 I

D
S

(D
C

) 
(A

) 

Case Temperature, TC (°C) 

Fig18. Continuous Drain Current Derating vs. Case 
Temperature 

Conditions:

TVJ≤175℃



 

 7 / 9  
 
 

 

MC14HFZ12C1N

Yangzhou Yangjie Electronic Technology Co., Ltd.              www.21yangjie.comS-SIC485 
Rev.1.1,19-Dec-25 

 

 

 

0

100

200

300

400

500

600

700

25 50 75 100 125 150 175

F
E

T
 P

o
w

er
 D

is
si

p
at

io
n

, 
P

D
 (W

) 

Case Temperature, TC (°C) 
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Case Temperature 

Conditions:

TVJ≤175℃

0

50

100

150

200

250

300

0 30 60 90 120 150 180

T
im

e 
(n

s)
 

Source Current, IS (A) 

Fig20. Timing vs. Source Current 

tdoff

tf

tdon

tr

Conditions:

TVJ=25℃
VDD=600V
RG(ext)=15Ω
VGS=-5/+18V

0

2

4

6

8

10

12

0 30 60 90 120 150 180

d
i/d

t 
(A

/n
s)

 a
n

d
 d

v/
d

t 
(V

/n
s)

 

Source Current, IS (A) 

Fig21. dv/dt and di/dt vs. Source Current 
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 Schematic and Pin Out 

3

6 7

1

2

4 5
 

 Package Dimensions (mm) 

Dimensions in Mil l imeters
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Disclaimer 

The information presented in this document is for reference only. Yangzhou Yangjie Electronic Technology Co., Ltd. reserves the 

right to make changes without notice for the specification of the products displayed herein to improve reliability, function or design 

or otherwise. 

The product listed herein is designed to be used with ordinary electronic equipment or devices, and not designed to be used with 

equipment or devices which require high level of reliability and the malfunction of with would directly endanger human life (such 

as medical instruments, transportation equipment, aerospace machinery, nuclear-reactor controllers, fuel controllers and other 

safety devices), Yangjie or anyone on its behalf, assumes no responsibility or liability for any damages resulting from such 

improper use of sale. 

This publication supersedes & replaces all information previously supplied. For additional information, please visit our website 

http:// www.21yangjie.com , or consult your nearest Yangjie’s sales office for further assistance. 

 


