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Symbol Parameter Value Unit
Vpss Drain to Source Voltage 1200 \%
Vgs Gate to Source Voltage (DC) -10/+22 \Y
Vasop Recommended Operation Value -5..-3/+18 \Y

Continuous (T¢ = 25°C) 57
I Drain Current A
Continuous (T¢ = 100°C) 40
lom Drain Current Pulsed (Note1) 142 A
(T =25°C) 288 w
Pp Power Dissipation
Derate Above 25°C 1.9 w/°c
T,, Tsre Operating and Storage Temperature Range -55t0 175 °C
T Maximum Lead Temperature for Soldering, 260 °c
L 1/8” from Case for 10 Seconds
PR
Symbol Parameter Value Unit
Reuc Thermal Resistance, Junction to Case, Max. 0.52
°c/w
Rgua Thermal Resistance, Junction to Ambient, Max. 40
HERRMITBES
Part Number Top Marking Package Packing Method Quantity
PCZ120N40M2 PCZ120N40M2 TO-247-4L Tube 30 units
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FCZ120N40M2 1200 V eSiC Silicon Carbide Power MOSFET

B (Tc = 25°C BRIEBH )

Symbol Parameter Test Conditions Min | Typ | Max | Unit
Off Characteristics
BVpss | Drain to Source Breakdown Voltage Ves=0V,Ip=1mA 1200 \%
Vps =1200V, Vg =0V 1 100
Ioss Zero Gate Voltage Drain Current MA
Vps = 1200V, Vgs =0V, T, =175°C 10
Vgs =122V, Vpg=0V +100
lgss Gate-Source Leakage Current nA
Vgs=-10V, Vps =0V -100
On Characteristics
Veswy | Gate Threshold Voltage Xg:;(}’g?t’e'fvzzn;?v, I mspuse) 20 | 30 | 45 |V
Ves =18V, Ip =28 A 40.0 | 56.0
Rpsn) | Static Drain to Source On Resistance Ves =18V, Ip =28 A, T, =175°C 64.0 mQ
Ves=15V,Ip =28 A 55.5
Ors Transconductance Vps=20V, I =28 A 16.9 S
Dynamic Characteristics
Ciss Input Capacitance 1668
Coss Output Capacitance Vps =800V, Vgs =0V, f=250 kHz 105 pF
Crss Reverse Capacitance 4
Eoss Stored Energy in Output Capacitance 42 pd
Coen Energy Related Output Capacitance Vps=0Vto800V,Vg=0V 132 oF
Cot Time Related Output Capacitance 201
Qqoty | Total Gate Charge Ve =800V, Iy = 28 A, 62
Qgs Gate to Source Charge Vgs=-3V/18V, 20 nC
Q. | Gate to Drain “Miller” Charge Inductive load 14
Rg Internal Gate Resistance f=1MHz, Vpc =30 mV 3.0 Q
Switching Characteristics
tacon) Turn-On Delay Time 19
t, Turn-On Rise Time 15
tacom Turn-Off Delay Time Vps =800V, Ip =28 A, 35 "
t Turn-Off Fall Time \F/\?;; ‘;’,gé 112802’2'38; 6.80Q, 8
Eon | Turn-on Switching Energy Inductive load 158
E Turn-off Switching Energy 100 pd
Eot Total Switching Energy 258
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FCZ120N40M2 1200 V eSiC Silicon Carbide Power MOSFET

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

Symbol Parameter Test Conditions Min | Typ | Max | Unit

Source-Drain Diode Characteristics

Is Continuous Diode Forward Current Vgg=-3V 57
lsm Pulsed Diode Forward Current Vgg=-3V (Note1) 142 A
Vsp Diode Forward Voltage Vgs=-3V,Igp =28 A 4.3 \%
t. Reverse Recovery Time 15 ns
Q. Reverse Recovery Charge Vop =800 V, Isp = 28 A, 219 nC

dlg/dt = 3000 A/ps, Includes Qg
lem Peak Reverse Recovery Current 24 A

XoE: REsERERT
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FCZ120N40M2 1200 V eSiC Silicon Carbide Power MOSFET
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FCZ120N40M2

1200 V eSiC Silicon Carbide Power MOSFET

MR

Figure 7. _ iR EF B ES5FERRHERL T, = 25°C Figure 8. _{REFMBESERIRH AL T, = 175C
60 60
< 50 < 50
£ 40 = 40
=] =]
o o
< £
® 30 T 30
o o
[} [}
§ 20 £ 20
> >
[ [}
(14 4
5 10 5 10
0 0
0 2 4 6 8 0 2 4 6 8
Vsp, Body Diode Forward Voltage [V] Vsp, Body Diode Forward Voltage [V]
Figure 9. F{E E 5REX R Figure 10.#}1% B8 4514
5.0 20
% Note:
1. Vps = 800 V
5 45 s 21228 A
& 4.0 )
S S
G o
S 35 S
ke [
—_— (3]
2 30 =
2 @
£ 2.5 £
= ®
£ 20 o
173 (7}
>w 15 % Note: ><3
: 1. Vgs = Vos
2.15=10mA
1.0 -5
-100 -50 Ty 0 ; T50 t100 e 150 200 0 10 20 30 40 50 60
, Junction Temperature
J P rel Q,, Total Gate Charge [nC]
Figure 1.5 BB R P IEFRE Figure 12.8 241
50 10000
=== Sl Cus
5 40
= 1000
> —
o)) [T
g 30 = e
i 100
] 2
S 2 S
8 ‘© 3 Note:
@ 3 1. Vgs=0V
3 c 10 2.f=250 kHz
S 10 ©
w Cis = Cgs + Cygq (Cas = shorted)
Coss = Cys + Cgq
1 Crss = Cga
0 0.1 1 10 100 100(
0 200 400 600 800 :
Vps, Drain to Source Voltage [V] Vos; Drain to Source Voltage [V]
Rev. 1 Page 5 www.powermastersemi.com



http://www.powermastersemi.com/

FCZ120N40M2

1200 V eSiC Silicon Carbide Power MOSFET
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FCZ120N40M2 1200 V eSiC Silicon Carbide Power MOSFET
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FCZ120N40M2 1200 V eSiC Silicon Carbide Power MOSFET

Package Outlines

TO-247-4L
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SvIBOL DIMENSIONS
MILLIMETER
MIN. | NOM. | MAX.
A 480 | 500 | 520
Al 229 | 242 | 254
A2 190 | 2.00 | 2.10
b 110 | 120 | 1.30
b1 186 | 201 | 2.15
c 0.50 | 0.60 | 0.70
D 20.90 | 21.00 | 21.10
D1 17.43 | 17.63 | 17.83
E 15.75 | 15.94 | 16.13
E1 1346 | 13.66 | 13.86
E2 432 | 458 | 4.83
e 254 BSC.
el 5.08 BSC.
L 19.80 | 19.95 | 20.10
L1 : N 4.30
P 356 | 3.61 | 3.66
P1 675 | 6.80 | 6.85
Q 538 | 579 | 6.20
S 6.15 BSC.

* Dimensions in millimeters
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