SiC MOSFET MODULE SiC MOSFET €% 1 —JU

FCA150AC120

UL; E76102 (M)
FCA150AC120
* 2in1 SICMOSFET module ¢ 2inl SICMOSFETE ¥ = — )b .
¢ Isolated module o fifgE— L Nl 50 g 230 mo . s
¢ Integrated FWD function o FWDHRE i "Pq % 9 L - ~ T
<<Advantages>> ER) g i v ATTTATITATIRC i&
¢ Small size package o NEIS o — \_H A [ EA ﬁL =
« High reliability o BN J < ¢ .
e Safe gate driving o=t FIA T A XM ‘
® Short circuit tolerance o AR
* Low power loss N ERiEPS
* Low temperature dependency of RDS(on) o I EAKAE D/ & VARDS(on)
* Unnecessity of additional FWD o 4MF IFFWDAREE
(Applications) (R%)
¢ Industrial inverters o REEA v N—%
* DC-DC converters eDC-DCI ¥ /X—% Unit Bf7 : mm
* EV chargers e EVEE#t
* Resonant power supply o JLIREE R
EMaximum Ratings RAERE (Tj=25C unless otherwise specified 1§ & EH A I1ETj=25C & T 3)
Symbol 52 ltem 1# H Conditions % # Ratings w#&fE | Unit &t
Drain-Source Voltage
Vbss LA > — — B 1200 V
Gate-Source Voltage(+) 29 Vv
Vass 7— b=V B
Gate-Source Voltage(-) 7 Vv
FLA>—v—XEE-)
Continuous Drain Current _ _ane
Ip kLo S m VGS=20V, Tc=90TC 150 A
Is \Contm;g\gs Source Current VGS=-5V, Tc=90°C 150 A
J — A&
Ptot 'El'o:fglfower Dissipation Te=05°C 1045 W
IR P
) Operating Junction Temperature ) 0
N | semamae 40to+150 | C
Storage Temperature ) o
Tstg gy 40 to +125 C
. Isolation Voltage .
Viso 42T E AC 60Hz 1min 2500 \%
_ Mounting (M5) Recommended value 1.5~2.5 57 N-m
Mounting Torque | Bff (M5) HIZ(E1.5~2.5 :
) T hvy Terminal (M5) Recommended value 1.5~2.5 57 N-m
¥ (M5) HIE(E1.5~2.5 ]
_ Weight Typical Value
B8 i 130 g
M Electrical Characteristics TEXRAVIFH (Tj=25°C unless otherwise specified “$8E & ZIHAIET|=25CE T 3)
Ratings #i&fs
Symbol #5 ltem B B Conditions % %+ Min. | Typ. [Max. Unit &4t
B | e | mA
Drain-Source Breakdown Voltage _ _
V(BR)DSS RLA >— v — R BT VGS=0V, ID=500uA 1200 \
Vosion) Static Drain-Source On-State Voltage VGS=20V, ID=150A 0914 v
KLA>—v—XFLEE VGS=20V, ID=150A, Tj=150C 1.0 | 15
Rosor) On-State Resistance VGS=20V, ID=150A 6.0 | 9.2 m0
FLA2—v—F Ui VGS=20V, ID=150A, Tj=150C 6.7 | 10
Drain Cutoff Current _ _
Ipss KL A R VDS=1200V, VGS=0V 300 | uA
Gate-Source Threshold Voltage _ _
Vasith) e h—v— ZBEEE VDS=10V, ID=4.5mA 3 4 5 Vv
Gate-Source Leakage Current _ _
lass 5 — NENER VGS=20V, VDS=0V 300 nA
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Ratings s
Symbol £2 ltem B B Conditions % # Min. | Typ. |Max. Unit 4

/N 1=AE =K
td(on) 85 ns
tr Switching Characteristics ID=150A, VDS=600V, VGS=+20V/-5V, 40 ns
td(off) XAy F TN RG=2.5Q, L=185uH 85 ns
tf 40 ns
Ciss I)TF;;JtE (%apacnance 76 .
Coss gj%%’técap““a”ce VDS=800V, VGS=0V, f=100kHz 13 nF
Crss %e%%sg Transfer Capacitance 0.08 nF
Vsp Source-Drain Voltage VGS=-5V, IS=150A 2.7 (29 v

J—X - LA ERE VGS=-5V, IS=150A, Tj=150°C 2.8 | 3.0

Diode Total Capacitive Charge IS=150A, VR=600V, disp/dt=3800A/us,

© | g5 ruunE VGS=-5V 2500 ne

B Thermal Characteristics #8454

(Tj=25C unless otherwise specified /18E 4 X HEETj=25C & ¥ 3)

Ratings s
Symbol 52 ltem 1B H Conditions % # Min. | Typ. [Max. Unit i
&/ | IRHE =K
. Junction-to-Case Thermal Resistance Junction to Case(Per Leg) 0
RING-©) | sumi BEAB - 2B (1 ZFHAN) 0.11] C/wW
Case to Heat sink(Per Module)
_ Case-to-Heat sink Thermal Resistance Thermal conductivity (Si grease) =9 X 10-3[W/cm-C] 0
Rth©e-N) | srapmnsmss F-Z - hoo B (1 EY2—bbhh) 0.08 Cw
SiJ ) ZDEIRER =9 X 10-3[W/cm-C]
Output Characteristics (Typical) Output Characteristics (Typical)
500 A4 (RER1E) 500 A4 (KR E)
HHFFHA A= 1av e e 7 T 17 T T
[ VetV i Puise Test E YT, / /- vals:usv! Ve 13V
250 v A ‘ 250 Vos =18V - =
IS 4 K Iél 7 E————
§ '[? 200 ara Vos=15V S "F 200 f/ -
3 ~ VaY —— T S P N ams
B 150 B — 5 Y/ WAW.
.g 53 // _g = 15077 ,;
D(k) 100 ’, H Vos=13V] D(IK) 100 _:/ 7 Ves=10V]
III — ] —
oLy Vas=10V] 50 7 Ti=150C
— T Pulse Test
0 || 0 T T 1T
0 1 2 3 4 5 6 0 1 2 3 4 5 6

Drain-Source Voltage
KLa 2y —ZXEEE Vos(V)

Forward Transfer Characteristics (Typical)

»50 IEA=ZE S 14 (R RAE)
y T T ‘T‘j:‘2‘5‘l’C‘ T :
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P T
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u | Pulse Test
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Gate-Source Voltage
F—=b-V—ZEEE Ves(V)

Drain-Source Voltage
KL >y —ZABEE Vos(V)

Drain-Source Saturation Voltage Caracteristics (Typical)
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Integrated Diode Forward Characteristics (Typical)

PES 14— FIESHE (R (@)

1000 T T T T T T
H Tj=25T VGS‘=—éV
[l ==~ Tj=150C
/” =
— s A
$ 1 100 /| ol
5 x y 74 74 —_-
O = Ves=0V=}" AT T
O R AV
o it J/ Wik
3 I yERri;
A (A) 10 1 e
,," 1 ’:’ ."’ ’,,'
11
1] " I ‘ Pulse Test
1 1 / 1 /
0 1 2 3 4
Source-Drain Voltage
V—Z-RKLAHEEBEE Vso(V)
Gate Charge Characteristics (Typical)
» r—MNERRE (R&E)
‘|D‘=1‘25(I)é‘}
2 Tj=25C |
o7 2 ‘ P
*&f ~ Vos=600V
SVARE 2
o | 1 Vos=800V 1|
ez
2m
D E /
[0}
B
Ves
(O F
4
V4
_5 /
0 200 400 600 800 1000 1200 1400
_ Gate Charge
#—PMER Qe(nC)
Switching Characteristics (MOSFET) (Typical)
. 2Ly F 745 (MOSFET) (KF(E)
V‘cs/—‘Ves‘=2‘0V/l—5V‘
Re=2.5Q
2 Vos=600V /
§ «5 A Eon(Tj=25"C)//
-
w7 rd LA
£ A | L
s} 1-= L
,; ] ////, Eon(Tj=1257C)
» K 2 = !
(mJ) Eoff (Tj=257)
>
== Eoff (Tj=125C)
0 | [ ]
0 50 100 150 200
Drain Current
NLA42ER Ib(A)
Switching Characteristics (Integrated Diode) (Typical)
29 F T (RE S 174 —F) (R&1E)
00 ————r—rm 5000
j=25C @O
90 =150 H 4500
\ Ves=-5V H
Z 80 N Vos=600V H 4000
1 > {
g 70 N f 3500
= F 60 1 3000
o tc a
S5 50 7 2500
SE g 2000
= A
® 1 30 - 1500
(ns) 20 1000
10 -é‘r’ 500
0 : 0
0 1000 10000

Current Change Rate
BERZILZE di/dt[A/usec]

FCA150AC120

Capacitance (Typical)
100 NERM (KEE)
B Ciss
10 N
© =
2x §
.g 2 \ - Coss
gcCc 1 \_ T
S(F) 5
o \
N\
0.1 o Crss
H Ves=0V
(H f=100kHz
H Tj=25TC
) 1 I T IT
0-043 1 10 100 1000
Drain-Source Voltage
KLA 2 —ZBEE Vos(V)
Switching Characteristics (MOSFET) (Typical)
" 2Ly F 4% (MOSFET) (R%(E)
} } Vaes/-Ves=20V/-5V
} } Res=2.5Q
100 1d (off) = = - Vos=600V
[} A - T | }
_E ’5 80 td(on) T
w? DN
L -
55 @ 5
§ E% tf
@ B 4 >
(ns) ~
) |
- I
20 - s
- == 125T
05 50 100 150 200
Drain Current
KLA &R Ib(A)
Switching Characteristics (Integrated Diode) (Typical)
ALy F T4 (RS 14 —K) (RF(E)
100 5000
) I Haseo
% @ Vei=600v 4000 2
2y 70 300 § g2
=g e m 00 ¢
£5 50 ; 2500 G g
S 40 2000 gi
= == Sne)
B e 30 . 1500 —
(ns) 29 1000 ©
10 500
05 50 100 150 200"
Source Current
V=B I1s(A)
Transient Thermal Impedance
0 WIES A > E—4 2 A4
[ Teerieg
0.18 }-Junction to Case
% % :!% 016
o
5w B ?{ 014
o & EJ
28 EE
% = > l, ) //‘
gQc = i 008 2
(_;("C) 5 Z o0 ]
= 2 fj-c A
|C_> g oM 004 P
002
0
1.0E-03 1.0E-02 1.0E-01 1.0E+00 1.0E401
Time
Bt (sec)
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