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Zhejiang HIITIO New Energy Co., Ltd

HCMA40S12T3K2

1200V 40mQ TR FETIZR MOSFET, TO-247-3L
1200V 40mQ Silicon Carbide Power MOSFET, TO-247-3L

4% & Features

- SMEKEE, KSEBEME
High Blocking Voltage with Low On-Resistance

c BAXEE, BRFLEER
High Speed Switching with Low Capacitances

o ZFHEL RIEH D(2)

Easy to Parallel and Simple to Drive

- RO
Resistant to Latch-Up

© EREARM, FFERoHSTRAE
Halogen Free, RoHS Compliant

Kz F Applications

© BINAERBH
EV Charging Station

e PFCKDC/DCH:HR

Power Factor Correction or DC/DC Converters
o LRI

Solar Inverters

© BHEFHRG

Motor Drives

© FFRARKEBIR (SMPS)
Switch Mode Power Supplys

G(1)

WAL EETH E MOSFET/ SiC Power MOSFET
B A HUE {E/ Maximum Rated Values (T,;=25°C unless otherwise noted)

S HS &4 #HiE By
Parameter Symbol Condition Value Unit
JRA%-iE#% BB JE Drain-source voltage Vs max V=0V, 1,=100uA 1200 \Y
Vs max Absolute maximum values -10/+22 \
HHAR-JE % B [& Gate-source voltage
Vs op Recommended operational values -5/+18 \
ﬁﬁiﬁ*&%fﬁ | VGS=18V, TC=25 C 88 A
i f D
Continuous drain current V=18V, T,=100°C 62
TRARBIOMER S Pulsed drain current Ip puse Pulse width t, limited by T .., 264 A
FEAL T Power dissipation Po T=25°C, T} ,=175°C 417 W
T {E%%;8 Operating junction temperature Tiop -55~175 °C
T21%:8 FESE B Storage temperature range Tee -55~175 °C
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Zhejiang HIITIO New Energy Co., Ltd

B3 4§14 Electrical Characteristics (T,;=25°C unless otherwise noted)

% He 4 Hefd Value B
Parameter Symbol Condition Min. Typ. Max. Unit
AR -R AR EL TR - -
Drain-source breakdown voltage Voss e Ves=0V, p=1000A 1200 v
R SEEE v VoV 1210mA T,=25 C 2.0 3.2 4.0 v
GSth DSTVYGs 'DT
Gate threshold voltage T,7175°C 2.3
T ERIRER - -
Zero gate voltage drain current loss Vos=1200V, Ves=0V ! 100 HA
AR - R R R - -
Gate-source leakage current lass Ves=18V, Vps=0V ! 100 nA
R RR S B L . V18V, 1 —d0A T,725°C ® 1% [
H P DS on GS™ 2D~
Drain-source on-state resistance T,2175°C 53
s 7,725°C 27.6
g V=20V, ,=40A 3
Transconductance K ij=1750C 21
LA s
MARE G 3030
Input capacitance s
LA s
iﬁutth' E%ﬁ . C.. Vgs=0V 125 pF
utput capacitance Vye=1000V
REfemas c ook 10
Reverse transfer capacitance rss ac=2>m
A 7Y ol 5
B AFHEER E,. 135 w
C,s stored energy
FBAEE E TVJ-=25°C 1090
Turn-on switching energy on Vps=800V, Vge=-5/18V ij=1750C 1406
15=40A, Rg 0,i=2.50, w
LW ] L=150uH T,=25°C 220
i ff
Turn-off switching energy ° ij=1750C 230
FFIB FER B 8] t 16
Turn-on delay time don
éf_%tE_HlEﬂ t, Vps=800V, Vgs=-5/18V 43
lsetime 1p5=40A, R ,=2.50Q, ns
K FIERAYE Ty=25°C, L=150uH
Turn-off delay time oo Timing relative to Vp, 23
TR jE]
Fall time & 17
% A BE _ _
Internal gate resistance Rsine f=1IMHz, V,:=25mV 16 Q
TR e 77
Gate to source charge Qs 47
R ER T Q. V=800V, Vgs=-5/18V " c
Gate to drain charge e 1,=40A
AR S BB T Q 132
Total gate charge
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& — 1R E 451% Body Diode Characteristics (T,;=25°C unless otherwise noted)

B e F £ Value By

Parameter Symbol Condition Min Typ Max Unit
— R EERBE V. V=-5V, I;=20A TVJ:ZS c i \%
Diode forward voltage D GsT =T s T 2175°C a1

Vi~ .
ZIREELERBR _ e
Continuous diode forward current ls Ves=3V, Te=25 ¢ s A
ZIRE RO R ) .
=- . 2
Diode pulse current Is puise Ves=-5V, Pulse width t, limited by T, .., 64 A
T Mk NIl
REWERE . 55 e
Reverse recovery time " Vge=-5V
1:=40A
RERE LR >
Reverse recovery charge Qr RG_EXZ‘:ZCSQ 36 uc
T,725
R B | Vy=800V - \
RRM
Peak reverse recovery current
M Thermal Characteristics
S e F #{8 Value By

Parameter Symbol Condition Min Typ Max Unit
4E-THE
4 ) K/W
Thermal resistance: junction to case Rensc 0.36 /
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bt T
Output Characteristics Output Characteristics
120 Ip=F(Vps), T,;=25°C ] ', 120 1,=f(Vps), T,;=175°C _
VGS=18\/."" 3'. /-’ GS=18'\,/-'j‘/~'/. '/'/
100 — 100 A P2
SN e VG3=l4V"'.’-' - S
80 /__' > 80 \:/
7 ,'/ '.".'/'
Z ',' ,.' '/' Z‘ ','/ K4
S RIS B —
SO0 ST Ve % 60 g Vet
il S, Vs T _— Y _ -
e R o=
40 S 40 A
AR e ,'/
PR Ves=10V_ _ - - - e  VesT8V
XA ---" :7.‘/'.
20| i e 20| i =
/. s ’,
&7 Ves=8Y £
o ¢
0k 0
0 2 4 6 8 10 0 2 4 6 8 10
Vps [V] Vps V]
RENSERME SiE®HE
Normalized On-Resistance On-Resistance
Rpg °"=f(Tvi), 1,=40A, V=18V O Rps un:f(ID), V=18V
— T,725°C
--- T,7175°C
1.3 70 -
512 & 60 o
o E .t
5 § 4T
%) 2 P
o 1.1 o 50 =
//
1.0 40 —
//
0.9 30
25 50 75 100 125 150 175 0 20 40 60 80 100 120
ij [°’C] I5 [A]
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SiE#kE
On-Resistance
Rps on=f(ij)l 1,=40A

Zhejiang HIITIO New Energy Co., Lid

RBEN

Transfer Characteristics

Ip=F(Vgs), Vps=20V

MOSTET |

130 : :
—— Vgg=12V — T,725°C
- - - Vgg=14V 160 - - - T,=175°C
..... \Vj :16V7 /
110 s 140 -
_____ VGS_18V /
120 g
o 90 )
2 ~ 80 '
nfD 70 i /I /
~ - 60 /I /
50 e - 40
IS DS 20
30 0 I
25 50 75 100 125 150 175 0 2 4 10 12 14
ij [°’C] Vss [V]
o RE RN E_IRERY
Body Diode Characteristics Body Diode Characteristics
15=f(Vps), T,;=25°C 0 15=f(Vps), T,;=175°C
—— Vgg=-5V T —— V=5V "
--- V=2V /0 - - - V=2V
_20 ..... VGS=0V///I.. -20 ..... VGS=0V/ ,....
-40 / ,/ -40 /I'I..'.
< 60 = < .60
- v - /
-80 / -80
-100 / = -100 /
I o) M- 120 Ji
-8 -6 -4 -2 -8 -6 - 2 0
VDS [V] VDS [V]
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HEEE R B R
Threshold Voltage Gate Charge Characteristics
Vas=f(Ty), Vas=Vps, 15=10mA 0 Ves=F(Qg), 1,=40A, I5s=50mA, V;,;=800V, T,=25°C
3.2
15
3.0 /
— 10
- e
2 28 . 8
> >
5
2.6
\ :
2.4
2.2 -5
25 50 75 100 125 150 175 0 20 40 60 80 100 120 140
Ty [°’C] Qg [nC]
E=RRFH E=RRFH
3rd Quadrant Characteristics 3rd Quadrant Characteristics
15=F(Vps), T,;=25°C 15=F(Vps), T,;=175°C
0 \ - 0 ‘
- VGS=0V , < / - VGS=OV 7’ /_ ;)
’ . e ot
- - - Vgg=bV - .../_/ - - V=BV R
200 VGS=12V , ‘_.'/.: 200 ... VGS=12V i //
————— Vgs=18V gt - - Vge=18V pletsicd
/ / ’ .
-40 S 3 -40 S
P / /I /
1 K ’ /
—_— ’ / — ’ s
< 60 K j < 60 o
_0 , o , R4
// _I. ’ _-'//
’ _l /I 1,
_80 ; ’ -80 , -
/ / / .'/'
! r Ly
I/ ; ,' . ~/.
-100 : S -100 T
! N / Y
/I . / 1 /
/ 1 I’.'_./‘
-120 L — -120 =
-8 -6 -4 -2 0 -8 -6 -4 -2 0
Vps [V] Vps V]
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WHBEREEER BE
Output Capacitor Stored Energy

Capacitances
Eoss=f(Vps)

Capacitance [pF]

Capacitances=f(V), T,;=25°C, V,.=25mV, f=100kHz, (0-200V)
14 10000 S
C.
K iss
120 \
\
1000 |+
100 s
E Tl - - Coss
o B e S
3. 80 § .
0 g 100}
3 o |
w 60 @ :
g :
/ 8 L G
w0l /T
10
20
0 1
0 200 400 600 800 1000 0 50 100 150 200
Vps [V] Vps [V]
BE ELRRERTR
Capacitances Continuous Drain Current Derating
10000 Capacitances=f(Vy), T,;=25°C, V,=25mV, f=100kHz, (0-1000V) Ip oc=f(Te), T,;5175°C
\ Ciss
‘ 80 \\
1000 |;
\ \
\
SRRINE 60
2 IRl . S I <
100 Q
0
40
ol el Cw
20
1 0
0 200 400 600 800 1000 55 25 5 35 65 95 125 155 185
Vps [V] T ['C
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RAIFERRE
Maximum Power Dissipation Derating
P,=f(T.), ij5175°C

[ MOSTET ]

Zhejiang HIITIO New Energy Co., Ltd

B (4-5%)
Transient Thermal Impedance (Junction-Case)
Zyp, =f(t,)

\ >
400 e
-1
103_ L L=y 7 L
0.1 L
R
300 = v
—_ 1 ’at
S 2 [
200 N 0.02.- "
0.01f .-
0:01
100 - Single Pulse
0 0.001
55 25 5 35 65 95 125 155 185 1E-6 1E-5 1E-4 0.001 0.01 0.1 1
Tc ['C] t, [s]
TR
RETHERX Switching Energy
Safe Operating Area Switching Loss=f(I,), T,;=25°C, V,;=800V, R ,:=2.50,
1000 1,=f(V;5s), T=25°C, D=0, Parameter: t, 6 Vs=-5V/+18V, L=150uH
Limited by Rpg on /T‘\
5
100 Etotal.-'
10 10us ‘o
—_ 3
= 100us >3 -
- k= - /B
1 1ms S ;
= 9 |
100ms n
0.1 / ,
1 ~ ’E,
N / - . off
/ __L- _
0.01 0 ——
0.1 1 10 100 1000 10000 0 10 20 30 40 50 60 70 80
Vps [V] Ip [A]
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Switching Energy

Switching Loss=f(Rg ), T,;=25°C, V;,s=800V, I,=40A,

Vs=-5V/+18V, L=150uH

[ MOSTET

Zhejiang HIITIO New Energy Co., Ltd

FXEER

Switching Energy

Switching Loss=f(T,;), Vps=800V, 1,=40A, R; ,;=2.5Q,
V¢s=-5V/+18V, L=150uH

25 2.0
2.0 .
Bt ..+
Etotal. 1.5 . .0'3‘ o
= - = '
3 g ey
n (2] L —
S EO/ S |
> - 1.0
= _— £
e e
5 1.0 S
n n
-- 0.5
0.5 E_““, =t
_ - -7 Eoff
0.0 0.0
0 5 10 15 20 25 0 25 50 75 100 125 150 175 200
RG ext [Q] ij [OC]
Fr < B je]
Switching Times BREHRETHX
Switching Times=f(Rg ), T,;=25°C, V;,s=800V, I,=40A, Single Avalanche Safe Operating Area
Vgs=-5V/+18V, L=150uH Avalanche Current=f(t,,), T,;=25°C, V;,;=50V
100
70
80 \
T -7 < 60
[ s [ -~
[ tr . /' . C
g 60 A £ 50
£ SO =
— -7 ! td off o
o ol 2
= g G 40
<
."("3 40 Lo g E
= -z o
- >
2 > Z 30 e
20 oy - td on \
=
20
0 10
0 5 10 15 20 25 0 25 50 75 100 125 150 175
RG ext [Q] tAV [US]
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$ME2 R ~F Outline Drawing
. L T SYMBOL| MIN MAX
o | N F A 4.83 521
7 f 1 AT | 2.9 2.54
i L \(ﬁ P 7 o A2 [ 1ol 216
E an a b 1.07 128
-l 1 b 1.07 1.33
o o w bl 191 241
b2 1.91 2.16
N . 7283, b3 2.87 3.38
2 P DU e
UL ¥ 1 INRENIE : < :
L ‘ c 0.55 0.68
‘ ‘ ‘ ‘ D 20.80 21.10
IS DI 1625 17.65
7 I 2T ‘ D2 0.95 125
‘ ‘ ‘ ‘ E 15.75 16.13
) I I ! El 13.10 14.15
| | E2_ | 368 510
At b3 E3 1.00 1.90
3x b C::'H"_ ol E4 12.38 1343
[0[0.25@[EA@] o e 544 BSC
, N 3
R i bk L 19.81 20.32
Ih.xyl:‘ll .Ml.l.\l.ﬁl.llll.&l'i-_ﬁ TIN FLATED EXCEPT AREA OF CUT _* LI 4‘ 10 4-40
1 f\:&l‘;ﬂ:l:l;t\;l:(:i"\l 1'3(AN('I'ING('I[|'¢ TRM TO Ur %\ ‘U ¢P 3 . 5 ]. 3‘65
J;NL:_‘ xlﬁlﬁiﬂifm—umms' - ) L ‘* O 5.49 6.00
ot il 2 e el o 1‘ S 6.04 6.30
1- GATE PLATING b,b1,b3t— i 17.5° REF.
%:gg&%éﬁ%;ﬂ%%g‘gﬁ) SECTION "F—F", “G—‘G' AND "H—H" W 350 REF
4- DRAIN (COLLECTOR) SCALE: NONE X 4° REF.

HH Date }#43R Description
2024-11-13 FRER
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BB SR %1/ Notices and conditions of use

1. HIITIO {REBFMAVE AL

HIITIO reserves the right to change the manual;

2. AFEMPRENEIE—BI ARV REME, SREONRBESHBEREGER, BRFRIE
REERAFM~mNERSER, MRREELETE, KA KNEHFM, BHEFXE;
Part of the data provided in this manual is the typical value of the product, the actual factory test data and the
typical value are slightly different, but our company guarantees that these differences will not affect the
normal use of the product, if the product information changes, our company will update the manual in time,

please pay attention at any time;

3. ENRAEASREIERE ~RNEXTEE, SUNERRATERIE~RNANATEY;
When applying our products, please do not exceed the maximum rating of the product, otherwise our
company can not guarantee the reliability of the product application;

4. FRIEERE, MR, MBERRALTERKRETATRETERAE, AR UERFHEHIFER
T RART =
When the product is in use, it is strictly forbidden to touch the product. After power off, it is confirmed that

there is no residual charge and the product has been completely cooled, and it can only be touched under

electrostatic protection measures;

5. MELFmPnHANERBIRER, MBREESERAKSR.

Please look for our trademark when purchasing products. If you have any questions, please contact us.
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