ChipNobo Co., Ltd

C3M0016120K
Silicon Carbide Power MOSFET

Features

*  3rd generation SiC MOSFET technology
*  Optimized package with separate driver source pin

« High blocking voltage with low on-resistance

* High-speed switching with low capacitances

*  Fastintrinsic diode with low reverse recovery (Q,)
* Halogen free, RoHS compliant

Benefits

Reduce switching losses and minimize gate ringing
Higher system efficiency

Reduce cooling requirements

Increase power density

Increase system switching frequency

Applications

* Solarinverters

*  EV motor drive

*  High voltage DC/DC converters
*  Switched mode power supplies

Load switch

V.. 1200V
I, @25¢ 115 A
RDS(DH) 16 mQ

D SSG
Package

Drain
(Pin 1, TAB)

Part Number Package Marking Gate :ﬂ—
(Pin 4)
C3M0016120K TO 247-4 C3M0016120K Driver Power
Source Source
(Pin 3) (Pin 2)
Maximum Ratings (T, = 25 °C unless otherwise specified)
Symbol Parameter Value Unit Test Conditions Note
Vbsmax | Drain - Source Voltage 1200 Ves=0V, Ip =100 pA
Vesmax | Gate - Source Voltage (dynamic) -8/+19 AC (f>1 Hz) Note 1
Vesop Gate - Source Voltage (static) -4/+15 Static Note 2
115 Ves=15V, Tc=25°C
Ih Continuous Drain Current Fig. 19
85 Ves =15V, Tc=100°C
Ippuisey | Pulsed Drain Current 250 Pulse width t, limited by Tjmax
P, Power Dissipation 556 T,=25°C,T,=175°C Fig. 20
T,T Operating Junction and Storage Temperature 4010
Jr letg p g g p +175
TL Solder Temperature 260 1.6mm (0.063") from case for 10s
Note (1): When using MOSFET Body Diode V. =-4V/+19V
Note (2): MOSFET can also safely operate at 0/+15V
1/12

www.chipnobo.com




o TN C3M0016120K
ChipNobo Co., Ltd Silicon Carbide Power MOSFET

Electrical Characteristics (T, =25°C unless otherwise specified)

Symbol Parameter Min. Typ. Max. | Unit Test Conditions Note
V(sr)pss Drain-Source Breakdown Voltage 1200 Vv Ves=0V,Ilp =100 pA
1.8 2.5 3.6 \Y VDS = VGS, ID =23 mA
Vesitn) Gate Threshold Voltage Fig. 11
2.0 \ Vos = Ves, Ip =23 mA, T, = 175°C
Ipss Zero Gate Voltage Drain Current 1 50 PA | Vps=1200V,Ves=0V
lgss Gate-Source Leakage Current 10 250 nA | Ves=15V,Vps=0V
] ) 11.2 16 22.3 Ves=15V, b =75A Fig. 4
Ros(on) Drain-Source On-State Resistance mQ 5 6 !
28.8 Ves=15V, I =75A, T, =175°C )
53 VDs= 20 V, |DS: 75 A
Jrs Transconductance S Fig. 7
47 Vos=20V, Ips= 75 A, T, = 175°C
Ciss Input Capacitance 6085
VGs=O\/,VDs=1000V Flg 17
Coss Output Capacitance 230 F Y
put Cap Pl =1 MHz 18
Crss Reverse Transfer Capacitance 13 Vac= 25 mV
Eoss Coss Stored Energy 130 IN] Fig. 16
Eon Turn-On Switching Energy (SiC Diode FWD) 1.1 Vos =800V, Vs =-4 V/+15V, |, = 75 A
mJ ' o " | Fig. 26
Eor | Turn Off Switching Energy (SiC Diode FWD) 0.8 Roexy = 2-9Q, L= 65.7 pH, Tj = 175°C
Eon Turn-On Switching Energy (Body Diode FWD) 2.3 J Vos =800V, Ves =-4 V/+15 V, 1, =75 A, Fio 26
m i ig.
Eorr Turn Off Switching Energy (Body Diode FWD) 0.6 Roexy = 2-5Q, L= 65.7 pH, Tj = 175°C
td(on) Turn-On Delay Time 34
t, Rise Time 33 Voo =800V, Vs =-4 V/T5V ‘
ns | Reeq=25Q,1,=75A, L=65.7 Fig. 27
tiom | Turn-Off Delay Time 65 Timing relative to V,, Inductive load
tr Fall Time 13
Ra(iny Internal Gate Resistance 2.6 Q f=1MHz Vac=25mV
Qqs Gate to Source Charge 67 Vos = 800 V, Ves = -4 V/15 V
Qg Gate to Drain Charge 61 nc |[lb =75A Fig. 12
Qg Total Gate Charge 211 Per IEC60747-8-4 pg 21
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o TN C3M0016120K
ChipNobo Co., Ltd Silicon Carbide Power MOSFET

Reverse Diode Characteristics (T, = 25°C unless otherwise specified)

Symbol | Parameter Typ. Max. Unit Test Conditions Note
. 4.6 \Y% Vs =4V 1, =37.5A,T,=25°C Fig. 8,
Vsp Diode Forward Voltage 910
4.2 Vv Ve =4V, I, =37.5A,T =175°C
Is Continuous Diode Forward Current 112 A VGS =-4V, Tc=25°C Note 1
Is, puise Diode pulse Current 250 A V. =-4V, pulse width t; limited by Tjmax Note 1
. Reverse Recover time 30 ns
V..=-4V, 1 =75A,V, =800V
GS ' 'sD " "R
Q, Reverse Recovery Charge 1238 nC dif/dt = 4000 A/ps, T, = 175 °C Note 1
o Peak Reverse Recovery Current 64 A
. Reverse Recover time 27 ns
V=4V, I, =75A,V, =800V Note T
Q, Reverse Recovery Charge 1261 nC dif/dt = 5500 A/ps, T, = 175 °C
m Peak Reverse Recovery Current 77 A
Thermal Characteristics
Symbol | Parameter Typ. Unit Test Conditions Note
Rosc Thermal Resistance from Junction to Case 0.27
°C/W Fig. 21
Roa Thermal Resistance From Junction to Ambient 40
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Figure 6. On-Resistance vs. Temperature
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Figure 5. On-Resistance vs. Drain Current

o (=]
|||||||||||||||||||||| - q 0
i / - ///
2 \
\ . <
=1
Q / o ©
IIIIIIIIIIIIIIIIIIIIIIII o < b
-
O = ] \
) Q /
Lo o
||||||||||||||| 52 ! b & / //
® 8 8 = >
> %) - . )
'y 3] [
» = \ 5 e
§ B 8% S
............ s8 B / s B RN
= >
s 5 gf 2 2 AN =
< Mm / i) D_n 1 n )
o c c 8 8 8
< > >
K (&) o ...w.. o >
o £ s 0
[T G NG A N W B W < 0 5 l S 2
= 3
| | o
[ i £ g~ = k
| | ©
I l (@) £
I I .
| | o N o rnw H \
T NN\ | e 2 lils
c o a > 4 . 2 (=}
foe¥Poll | | > € « 3 < =108
2wl 1 1 (o)) H2w9g o RS
|V I I ir F~NUR o o 1§ %V [
-l L " = S 8 =
lstal | | ) A 5 St |/
===k “ " " o 8- o > —/
L T T T T S — g ic i i
2 8 2 8 ] ° © ® © ¢ N © ® © ¢ N ©° o w © ®m © uw o wnw o
~ ~ - - ~N - -l - - - o o o (=] o < oM (o] ~N ~N - -
(V) 59 quaiin) a2inos-uteiq (*n'd) “© 5% ‘@duessisay uo (swyow) “0S% ‘adueysisay up
o o —m—r——r————
T -y ————————r— N ————————————— ————— S ~ [
i - | | i i i - .
| | | | | | i i i i i
| 1 [ ! >1 ! | | | ! !
! ! b ! Wl ! [ R B R
! ! |3 ! g ! [ T T B
I o ! [ ! >l ! o AN S S
Lt e O [ V. W W U W [ I ] L 2 (&) o S e st
| z 1 <] s | ] ] | = S ! ! ! !
“ " o “ 3 “ “ “ o] | | | |
8 [
I > ¥ ] | | | | ~ “ .
| I [ | ! | ! | | | | |
I — 5 | | | | — I
NSRRI S 6 N S 122 = L M\ - I s 2 - N | S
| ® 8 w | m | | 0 a o l l | |
| AN - S B\ \\ N A B A I T
& 2 | B | | I ) b [T O A A
| - A\ A § o
= 3 =
IS\ N \ AN H W S -+2 8 © I EEONN N\ R | o g 2 [N | Sy S
| © © | 18 | | | © o ! + ol ! !
| o = | | > | | ] © 1 o 1 1 1
Qo Q =]
= © I I i i 2 = [ I/
F] et 3 @© 1 | 1 1
I 3 S | | ) | | 3 = e
1 @ 1 1 1 1 1 @ [ ] ! !
| 4 - | | | | 6 &) (BN L
| o £ =) | | I ] o £ = Lo L LR L1
NN T S I = N S \\ G W | SE 3 T
| | = | | | | 5 I T T T VAR R I (O R B
| | o 1 1 1 | o) [ T T T { A R I N R B
| | = ! ! ! IR R [
| | 1 1 1 1 y
. o e N e I U O I
i o — — — — — > i o WA S S, N-———-+} 2 @
= 2 ! N =] PR | | N = 12> 4| | i | | | | |
cV o (=)} c¥Po 5
|28 |i | I 2 |1 8| | | =} [EREN | | | | | | |
fggq 1 | I o 2R | | I o sy f v poov oo
185 v |1 | | 185V | | | i i1eg"ns | | | | | | |
| & | | | ] | § | | | | 18851 | | | | | | |
[S=2& | | | (S+el | | | =+~ I T R T T
I } } } } 2 b } } } } ] e e S e e
L T T T T p= p
o n o n (=] n (=] n o n o
m m m m m ° m m m m m e n < < [} m ~ ~N - =1
uo SQy, ¢,
(v) 59 Qua1an) 32inos-uteiqg (v) 59 ‘qua1an) a21nos-uresq (swyow) Y ‘2auessisay uo

www.chipnobo.com



C3MO0016120K

Silicon Carbide Power MOSFET

7rinfy
ChipNobo

=

ChipNobo Co., Ltd

Typical Performance

-4

o o o o
o =] n =] n
o n =] = ~ ~N
3 0 0 ) h
1
|
% |
£o 4
250!
=2 o
55 R||
Y%
o - |
O &)

Conditions:

Vps =20V
tp <200 ps

Drain-Source Voltage Vs (V)

200 +—————

100 +———-——

|
|
|
|
|
|
L
T
o
n
-

(v) 59 quaaan) aainos-uteiq

Gate-Source Voltage, Vg (V)

Figure 7. Transfer Characteristic for

Figure 8. Body Diode Characteristic at -40 °C

Various Junction Temperatures
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Figure 10. Body Diode Characteristic at 175 °C

Figure 9. Body Diode Characteristic at 25 °C
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Figure 11. Threshold Voltage vs. Temperature
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C3M0016120K
Silicon Carbide Power MOSFET

Drain-Source Voltage Vs (V)
Figure 14. 3rd Quadrant Characteristic at 25 °C
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-40°c
t, <200 ps

Conditions:

T

Drain-Source Voltage Vs (V)
Figure 13. 3rd Quadrant Characteristic at -40 °C

ChipNobo
ChipNobo Co., Ltd

Typical Performance

?J: FTinf?

Conditions:
1000 1200
6/12

800

600
Drain-Source Voltage, Vs (V)

400
Voltage (0 - 1200V)

Drain to Source Voltage, Vs (V)

200
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Figure 18. Capacitances vs. Drain-Source
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Figure 15. 3rd Quadrant Characteristic at 175 °C
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Figure 25. Clamped Inductive Switching Energy vs. Reexy
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Test Circuit Schematic

Ves= -4V o
VDC CDC

R :} 0
°—|:|J HJ pur

JUL. &

Figure 29. Clamped Inductive Switching
Waveform Test Circuit

Note (3): Turn-off and Turn-on switching energy and timing values measured using SiC MOSFET Body Diode as shown above.
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Package Dimensions

Package TO-247-4L
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SCALE: NONE
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Package Dimensions

Package TO-247-4L

NOTE ;
1. ALL METAL SURFACES: TIN PLATED,EXCEPT AREA OF CUT
2. DIMENSIONING & TOLERANCEING CONFIRM TO
ASME Y 14.5M-1994.
3. ALL DIMENSIONS ARE IN MILLIMETERS.

ANGLES ARE IN DEGREES.
MILLIMETERS MILLIMETERS
SYM SYM
MIN MAX MIN MAX
A 4.83 5.21 E1 13.10 14.15
A1 2.29 2.54 E2 3.68 5.10
A2 1.91 2.16 E3 1.00 1.90
b' 1.07 1.28 E4 12.38 13.43
b 1.07 1.33 e 2.54 BSC
b1 2.39 2.94 el 5.08 BSC
b2 2.39 2.84 N 4
b3 1.07 1.60 L 17.31 17.82
b4 1.07 1.50 L1 3.97 4.37
b5 2.39 2.69 L2 2.35 2.65
b6 2.39 2.64 oP 3.51 3.65
c 0.55 0.65 Q 5.49 6.00
c 0.55 0.68 S 6.04 6.30
D 23.30 23.60 T 17.5° REF.
D1 16.25 17.65 W 3.5 ° REF.
D2 0.95 1.25 X 4° REF.
E 15.75 16.13

Recommended Solder Pad Layout

2.24 [90.09”]

1.7 [90.07"]

@@@ .

_| TL_254 [0107]

. 2.54 [0.10”]
5.08 [0.20"]
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NOTICE

The information presented in this document is for reference only. Involving product optimization and productivity improvement, ChipNobo
reserves the right to adjust product indicators and upgrade some technical parameters. ChipNobo is entitled to be exempted from liability
for any delay or non-delivery of the information disclosure process that occurs.

AXHPIREIERIRMSE, W= RIUAIEFSENE, ChipNobo BRUAERESRIEIMIEIDIRASEIIAR, MHNERREIEFELEER
EBTEGRAIERZ, ChipNobo BiXEHEN.

The product listed herein is designed to be used with residential and commercial equipment, and do not support sensitive items and
specialized equipment in areas where sanctions do exist. ChipNobo Co., Ltd or anyone on its behalf, assumes no responsibility or liability for
any damages resulting from improper use.
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For additional information, please visit our website http://www.chipnobo.com, or consult your nearest Chipnobo sales office for further
assistance.

MTRESER, HHEEAIIMLE http//www.chipnobo.com, SEEEERILAY Chipnobo {EENELLIRSH—LEEE,

. 12/12
www.chipnobo.com



