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1200V / 40mQ eSiC MOSFET
Key Parameter Comparison

Datasheet

&

FASTER

SEMICONDUCTOR

FASTER G2
FCZ120N40M2

BVpes [V] 1200 1200

b [A] 60 57

Max Vg [V] -10/ 22 (DC) -10/ 22 (DC)
ez AL IMERS (-Jmivl/O SZV) (-101:/1/O 22V)
Recommended vg[V] -5/18 -5...-3/18
Rpsen) [MQ] (typ) / (max) 40 / 56 40 / 56
Vi [V] 2.0/3.0/45 2.0/3.0/45
Qg [nC] (typ) 104 62

Int. Rg [Q] 3.5 3.0
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VGS [V]

Gate Charge(Qg), Egss & Qpss @ Gl vs. G2
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1200V /40mQ eSIC MOSFET

Switching Losses : G1 vs. G2 0

500

450

400

350

300

250

Eon [uJ]

200

150

100

50

0
5A 10A

=—FCZ120N40M1 129 168
= CZ120N40M2 92 113

20A
234
143

30A
306
175

40A 50A
374 441
204 227

Lower E,, Loss

V=800V, V=-3V/+18V, Ext Rg=4.7Q, FWD=FCH120S20D1
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1200V /40mQ eSIC MOSFET FAGTER
Switching Noise : G1 vs. G2

Similar Voltage (Vps) Spikes !

1200
1100
1050
> Gl
) 1000
@)
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950
900
850 /
800 5A 10A 20A 30A 40A 50A
e FCZ120N40M1 826 849 872 952 1042 1112
e CZ120N40M2 825 849 874 906 1040 1154

V=800V, V=-3V/+18V, Ext Rg=4.7Q, FWD=FCH120S20D1 Public Information 5



120_0V/_40mﬂ_ e SIC MOSFET CAGCTER
Switching Noise : G1 vs. G2

Turn-off @ 1;=15A
FMZ120N40M1 FMZ120N40M2

V=5A/div

Vps=200V/div

st e e P b

P S ~nraet

st

S S S S — - N — P e
A R N . M ]

oa.8w EET® \_436.0v 20.0ns/dlv 10.0GSis IT 2.5ps/pt
Trig Diy: 1 avents Run Sample

119.4W 25.6ns
A &T® / a40.0v

B \_436.0V 20.0ns/div 10.0GS/s IT 2 5ps/pt 5.0v/div MO By:500M - -
- ——

RL:80.0k 3.0A/iv 500 By:250M  Og || @ETme(214.2w & 4zons 3 mcqs RL:80.0k
D e

Trig Diy: 1 events - Sample 200.0vidiv 1Ma By:250M
A ET® _~ 440.0v

5.0Vidiv MO B:500M 6.6n0

200,0V/div MO Ry:250M -20.6ns

=™

=™
3.0A/dIv 500 By:250M - 48.2ns 2 acqs
3.0KkW  20.0ns oD 20.747MHz Cons January 08, 2024 15:04 3.0kW  20.0ns -4.993GW/s 23 31MHz Cons January 08, 2024 13:56:43

value Moan Win Max StDev  Count  Info
7418V [7.4148438 [-7.415 7.a15 0.0 0
5.43v s.az08875  [5.43 EXH 0.0 1.0
873.7v___ [873.71875  [a73.7 873.7 0.0 1.0
15.31A  [15.308563  [15.31 15.31 0.0 1.0
55.36uWs |55.359219p [55.36u  [55.364  [0.0 1.0

value Mean min Count  Info
-6.233V_ |-6.2328125 |-6.233 1.0
5.024v 5.0242188  |5.024 1.0
867.8125 867.8 1.0
15244219 [15.24 1.0
66.322758y [86.321 1.0

GZ FMZ120N40M2

P

_ : AN
Vps=200V/div A /\ff

e AN A Al A2 |

V=5A/div

g T T S e

5.0V/div AMO §y:500M & [35.0ns | =™ s 30.8a |[ 20.0ns/div 10.0G8/s 1T 2.5ps/pt 5.0Vidiv MO By:500M T Soiw S5.3ns (@e=> 7 39.8a 20.0ns/div 10.0GS/s IT 2.5ps/pt
200.0v/div 1mMa By:250M 222w & 2.04ns Ru Sample 1 200.0V/div MO By:250M D || amrem seaw Tne ‘ Sample

10.0A/div 500 8y:250M 36aW & [36.06ns 2 acqs RL:80.0k 10.0M/dtv s0n BuasoM Oy || GEEE oW = S 80.0k
10.0kW 20.0ns M [10.004GwWis | @B (27.732MHz | Gons January 08, 2024 4 I 10.0kW 20.0ns T [ 32.675GWis T Cons January 08, 2024 17:01:0

Valus Mean Max StDev  Count info Mean Count Info
916.4mV_ [916.40625m [916.4m @i6.4m 0.0 1.0 275.0m g EX
13.62v 13.624218  [13.62 0.0 1.0 E 13.027344 e
B16.9v B16.875 816.9 . 0.0 1.0 . az21.1875 i 3. 2.0
50.8A 50.801563  [50.8 0.0 1.0 59.071094 2.0
223.9,Ws (2238935  [223.9u 223.9y 0.0 1.0 115 69282 10
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1200V / 40mQ eSIiC MOSFET

Body Diode Performance : G1 vs. G2

FCZ120N40M1 FCZ120N40M2

* Body Diode Performance Comparison

a

FCZ120N40M1 (G1) 17.1 318

FCZ120N40M2 (G2) 14.6 225

FCZ120N40M1 FCZ120N40M2

*Vpp=800V, Igp=30A, di/dt=3000A/us, S-DUT=FCZ120N40M1, VGS(S_DUT):—SV/+18V
Public Information
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1200V / 40mQ eSIC MOSFET
Avalanche Capability : G1 vs. G2

« Avalanche Current Comparison

las [A]
DUTs
PASS

FCZ120N40M1 (G1) 43.2

FCZ120N40M2 (G2) 39.7

FCZ120N40M1

Public Information
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las_1mH [A]

PMZ120N40M2 PMZ120N40M1

FCZ120N40M2

*\/Lp=100V, L=1mH, Vgg=-3V/+18V, R;=25Q
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1200V / 40mQ eSIiC MOSFET
Key Parameter Comparison
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1200V / 40mQ eSiC MOSFET
Gate Charge(Qg), Epss & Qpss

Gate Voltage [V]

+ Gate Charge(Qi) Comparison
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* Egss Comparison
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1200V / 40mQ eSiC MOSFET ' AGSTER
Hysteresis Loss in Output Capacitance

Dynamic Capacitive Loss
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1200V /40mQ eSIiC MOSFET
Performance Benchmark

 AC Parameter’s Comparison Table under Same test condition

FASTER

SEMICONDUCTOR

Qg [NC]

Edyn [UJ]

EOSS [UJ]

Qoss [NC]

Ty [NnS]

—————————————

-------------

Comp B
66

Comp B
4.32
Comp B
30
Comp D
113
Comp B

13.2

o ———————

--------------
—————————————

-------------

-------------

-------------

—————————————

Comp C
89

Comp A
6.42
Comp A
41
Comp A
151
Comp A

15.0

Comp C

17.7
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1200V / 40mQ eSiC MOSFET
Switching Performance Benchmark

SEMICONDUCTOR

‘ FASTER

« Switching Performance Comparison @ Same test condition

Ib=40A Best Worst
Turn-on Loss g’EEZﬁB&ZS&?‘: Comp B Comp A Comp C Comp D
[ud] E\____2_0_4 _____ j 348 378 449 489
Turn-off Loss Comp D :rli-c:z-l-zz)-Nzlal\-/I;-\i Comp B Comp A Comp C
[uJ] 94 E\____ 9% i 166 178 284
Total SW Loss E'F-c-z-l-zf)ﬁ:u-)&?‘: Comp B Comp A Comp D Comp C
[uJ] E _____ 3_ O_O _____ j 514 557 583 733
Peak Vds Comp B Comp C :'"FEEEESNZEME‘: Comp A Comp D
[V] 994 1035 E\ 1040 j 1040 1048

 Ruggedness Comparison Table @ UIS (unclamped inductive switching test)

Ias [A]

Public Information 13



1200V / 40mQ eSIiC MOSFET AGT

FCZ120N40M2 Switching Loss

1000
Total Switching Losses
800
600
';‘
3
2
L
400 _—
EASTER G2
200
0
5A 10A 20A 30A 40A 50A
e FCZ120N40M2 137 159 190 239 300 373
e Comp A 176 220 300 426 557 699
Comp B 161 204 286 410 514 645
e Comp C 200 255 369 551 733 922
e Comp D 165 214 306 432 583 750

Vpp=800V, Vgs=-3V/+18V, Ext Rg=4.7Q, FWD=PCH120S20D1 Public Information



1200V / 40mQ eSiC MOSFET
FCZ120N40M2 Switching Noise
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1200V / 40mQ eSIC MOSFET CACTER
Avalanche Capability

Avalanche Current, l,g [A]

46.5
34.3
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FCZ120N40M2 Comp A Comp B Comp C Comp D

BV V]

PASS
FCZ120N40M2 41.4 1536
Comp A 46.5 1776
Comp B 34.3 1696
Comp C 37.8 1568
Comp D 28.2 1704

Vpp=150V, L=1mH, Vs=-3V/+18V, R5=25Q
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1200V e SiC MOSFET Gen?2. Portfolio FASTER

-lﬁ‘-
| =
Available now = BV
Solar ups EV(OBC) Charger

TO-247-3L TO-247-4L T0-247-41 TSPAK-DBC TSPAK-LF

Bare Die D2PAK-7L Notch

Rbs(on)_typ

FCW120N16M2 FCZ120N16M2 FCZN120N16M2

FCO120N16M2

Auto.

Indus.

Auto.

Indus.

Indus. FCO120N40M2 FCW120N40M2 FCZ120N40M2

Auto.

Indus.

Auto.

Indus.
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Ordering System ( SiC MOSFET ) FASTER

FCP 120 N 60 M1 A

MOSFET / Grade

* A Automotive Grade
¢ None : Industrial Grade

A 4

MOSFET / Generation

« M1l:Genl
e M2:Gen2
M3 : Gen3

q Roson) TYP [MmQ]

g Channel Polarity

g Voltage Rating (x10)

g Package
*+ BF:D2PAK-7L * R:TSPAK-LF
« T:TOLL + RZ: TSPAK-DBC
« P :TO-220-3L * O : Wafer (Unsawn)
« W:TO-247-3L + OS: Wafer (Sawn)
o Z :TO-247-4L
e ZN: TO-247-4L, Notch

SiC Technology

[
>

»
>

FASTER Semiconductor

Public Information
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