SCT4018KR

RQHI!‘I
N-channel SiC power MOSFET Datasheet
®OQutline
Vbss 1200V TO-247-4L
RDS(on) (TYD-) 18mQ .
*1
I 81A ||
Pp 312W D)4
®Inner circuit
@ Features
1) Low on-resistance )
2) Fast switching speed 8; E(I;s\ilnerSource
(3) Driver S
3) Fast reverse recovery o) o Driver Source
® *1 Body Diod:
4) Easy to parallel ody Diode
@

5) Simple to drive -
) P Please note Driver Source and Power Source are

6) Pb-free lead plating ; ROHS compliant not exchangeable. Their exchange might lead to

malfunction.
@ Application ®Packaging specifications
* Solar inverters Packing Tube
* DC/DC converters Reel size (mm) -
» Switch mode power supplies Tape width (mm) -
* Induction heating Type Basic ordering unit (pcs) 30
* Motor drives Taping code C15
Marking SCT4018KR
®Absolute maximum ratings (T. = 25°C)
Parameter Symbol Value Unit
Drain - source voltage Vpbss 1200 \%
Continuous drain and source current " 81
T, =100°C Vos = Vos.on lor s 57 A
Pulsed drain current Vs = Vas_on Ip.puise 179 A
Body diode pulsed forward current Vgs=0V Is puise " 81 A
Body diode surge forward current Ves=0V ls puise 179 A
Gate - source voltage (DC) Vass bc -4 to +21 \
Gate - source surge voltage (tsrge < 300nS) Vess surge -4 t0 +23 Y%
Recommended turn-on gate - source drive voltage VGs on " +15t0 +18 \Y
Recommended turn-off gate - source drive voltage Vs _off 0 \Y
Virtual junction temperature Ty 175 °C
Range of storage temperature Tstg -40 to +175 °C
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SCT4018KR Datasheet

@Electrical characteristics (T,; = 25°C unless otherwise specified)

Values
Parameter Symbol Conditions Unit
Min. Typ. Max.
Drain - Source breakdown v Ves =0V, Ip = 18.6mA v
BR)DSS
voltage BUPSS T = 25°C 1200 - -
VGS =0 V, VDS =1200V
Zero Gate voltage ko
Drain current loss [Ty =25°C i 1 80 HA
T,;=150°C - 10 -
Gate - Source leakage currenf lgss+ [Ves = +21V , Vps = 0V - - 100 nA
Gate - Source leakage currenf lgss. [Ves =-4V , Vps =0V - - -100 nA
Gate threshold voltage Vesan  [Vos =10V, Ip =22.2mA | 2.8 - 4.8 \Y
Vgs =18V, Iy = 42A
Static Drain - Source 8
. T, =25° - ) ,
on - state resistance Rosion [T = 25°C 18.0 23.4 mQ
T,;=150°C - 36.0 -
Gate input resistance Rc |f = 1MHz, open drain - 1 - Q
®Thermal resistance
Values
Parameter Symbol Unit

Min. Typ. Max.

Thermal resistance, junction - case Riuc - 037 | 048 | KW

®Typical Transient Thermal Characteristics

Symbol Value Unit Symbol Value Unit
Rin1 1.1x10* Cin1 7.8 x10 *
Rin2 1.3x10* K/W Cinz 3.1x10 3 Ws/K
Rina 1.3 x10 1 Cins 3.8x10 3
T, R Rinn T,
L e I - — — —= L]

Po ?8 — Cim — Cinz — Cth,n
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SCT4018KR Datasheet

@®CElectrical characteristics (T,; = 25°C unless otherwise specified)

Values
Parameter Symbol Conditions Unit
Min. Typ. Max.
Transconductance O ° | Vos =10V, Ip = 42A - 22 - S
Input capacitance Ciss [Ves=0V - 4532 -
Output capacitance Coss  [Vbs =800V - 129 - pF
Reverse transfer capacitance | Cs |f= 1MHz - 9 -
Effective output capacitance, C Ves =0V
lated ofer) - ) 156 ] PF
energy re Vps = 0V to 800V
Total Gate charge Q" Vos = 800V - 170 -
Ipb = 42A
*8
Gate - Source charge Qgs Vgs = 18V - 32 - nC
. . |See Fig. 1-1, 1-2.
Gate - Drain charge Qqd - 52 -
Turn - on delay time taon) Vos = 800V - 13 -
Ipb = 42A
. . *8
ns
Turn - off delay time tacof) s |Re = 3.30Q, L = 250uH - 50 -
E.n, includes diode
Fall time t," [reverse recovery ) 11 )
L, = 50nH, C, = 10pF
Turn - on switching loss Eon ° seeFig. 2-1,2-2,2:3. - 520 -
ud
Turn - off switching loss Eoft - 142 -
.rohm.
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SCT4018KR Datasheet

®Body diode electrical characteristics (Source-Drain) (T,; = 25°C unless otherwise specified)

Values
Parameter Symbol Conditions Unit
Min. Typ. Max.
Forward voltage Vep @ | Ves =0V, I =42A - 3.3 - Vv
Reverse recovery time t, = 42A - 12 - ns
Vg = 800V
Reverse recovery charge Qrn ® di/dt= 4700A/us - 252 - nC

«g |Ls =50nH, C, = 10pF
Peak reverse recovery currenf |, ° Sc:ee Fign 3’_ 1 "3_2 : - 44 - A

*1 Limited by maximum T,; and for Max. Ryc.
*2 PW < 10us, Duty cycle < 1%
*3 Only for body-diode, Repititive pulse, PW < 500ns, Duty cycle < 5%

*4 When used as a protective function, PW < 10us

*5 Example of acceptable Vg waveform

e e e e E e e e e e e e e e - - +Viss_surge
Viss pc

------------------------------------ -h.jd—---- 'VGSS_DC

'VGSS_surge

Please note especially when using driver source that Vgss surge Must be in the range of
absolute maximum rating.

*6 Please be advised not to use SiC-MOSFETSs with Vgg below 10V as doing so may cause
thermal runaway.

*7 Tested after applying Vgs = 21V for 100ms.
*8 Pulsed

*9 Measured conformable to JESD51-14.
See the application note "rthjc_measurement_and_usage_an-e.pdf". Link

URL: https://fscdn.rohm.com/en/products/databook/applinote/discrete/common/rthjc_measurement_and_usage_an-e.pdf
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SCT4018KR Datasheet

®Electrical characteristic curves

Fig.1 Power Dissipation Derating Curve Fig.2 Maximum Safe Operating Area
350 1000
Operation in this area is limited by Rpggn
. 300 / 71 ow
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.. o
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Single Pulse
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Fig.3 Typical Transient Thermal
Impedance vs. Pulse Width
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SCT4018KR Datasheet

®Electrical characteristic curves

Fig.4 T,; = 25°C Typical Output Fig.5 T; = 25°C Typical Output
Characteristics(l) Characteristics(Il)
80 y 40
— 60 T, =25°C — 30
< t, < 200s <
L L
c c
40 Vgs = 6~18V, 2V step 2 20
=} >
.(é Vs increase %:3
g o Ves = 6~18V, 2V step
0 20 8 10
Vgg increase
0 0
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Drain - Source Voltage : Vps [V] Drain - Source Voltage : Vps [V]
Fig.6 T,; = 25°C 3rd Quadrant Characteristics
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T, =25°C
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g .40
&
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<
0 60
™
-80
-10 -8 -6 -4 -2 0
Drain - Source Voltage : Vps [V]
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SCT4018KR Datasheet

®Electrical characteristic curves

Fig.7 T,; = 150°C Typical Output Fig.8 T,; = 150°C Typical Output
Characteristics(l) Characteristics(Il)
80 40
T\,j = 150°C ij = 150°C
t, < 200us t, < 200ps
< 60 < 30
L L
c c
g 40 2 20
=} >
O @)
< Vgs = 6~18V, 2V step c
o o
0 20 B 10 Vgs = 6~18V, 2V step
Vg increase Vg increase
0 0
0 2 4 6 8 10 0 1 2 3 4 5
Drain - Source Voltage : Vps [V] Drain - Source Voltage : Vps [V]
Fig.9 T,; = 150°C 3rd Quadrant Fig.10 Body Diode Forward Voltage
g Characteristics vs. Gate - Source Voltage
0 6
T, = 150°C > Io= 42A
t, < 200ps >9) 5 t, < 200us
— -20 | Vgs=-4V o
< - o)
= Vgs =0V I 4
L Vgg = 15V s
JE' Vgs = 18V >
£ -40 g 3
c Vgg increase i
S q’
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a)
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M
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SCT4018KR

Datasheet

®Electrical characteristic curves

Fig.11 Typical Transfer Characteristics (1)

Fig.12 Typical Transfer Characteristics (ll)
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vs. Virtual Junction Temperature
6 100
Vps = 10V
> b= 22.2mA t, < 200ps
= Vps = 10V
& )
=~ o
" 2 10
S g
> 3]
5 3
o c
< o
%) O 1
o @ T, = 150°C
e © - o
= S T, = 75°C
8 - T,; increase Ty = 25°C
3 v T, = -25°C
0.1
-50 0 50 100 150 200 0.1 1 10 100
Virtual Junction Temperature : Drain Current : I [A]
ij [OC]
www.rohm.com
©2022 ROHM Co., Ltd. All rights reserved. TSQ50214-SCT4018KR
TSZ22111-15-001 8/15 21.Apr.2022 - Rev.002




SCT4018KR Datasheet

®Electrical characteristic curves

Fig.16 Static Drain - Source On - State

Fig.15 Static Drain - Source On - State Resistance vs. Virtual Junction

Resistance vs. Gate - Source Voltage

Temperature
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Fig.18 Normalized Drain - Source Breakdown

Fig.17 Static Drain - Source On - State Voltage vs. Virtual Junction

Resistance vs. Drain Current
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SCT4018KR Datasheet

®Electrical characteristic curves

Fig.19 Typical Capacitance

. ig.20 C,ss Stored E
vs. Drain - Source Voltage Fig.20 Coss Stored Energy
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Fig.21 Dynamic Input Characteristics
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SCT4018KR

Datasheet
®Electrical characteristic curves
Fig.22 Typical Switching Time Fig.23 Typical Switching Loss
vs. External Gate Resistance vs. Drain - Source Voltage
250 2000
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Fig.24 Typical Switching Loss Fig.25 Typical Switching Loss
vs. Drain Current vs. External Gate Resistance
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SCT4018KR Datasheet

@®Measurement circuits and waveforms

Fig.1-1 Gate Charge Measurement Circuit Fig.1-2 Gate Charge Waveform
Ve
Vas -
1o O Vbs Qg
J Ru Ves
Q S Q d
|G[Const)_" DUT. g 9
l Voo
" ’ Charge
Fig.2-1 Switching Characteristics Measurement Circuit Fig.2-2 Waveforms for Switching Time
. Pulse width
Yalo
Same type
device as [ L
D.U.T. L VGS ]
- VD§ =—
Yoo 10% 10%
L, :Parasitic inductance 90% 4 90%
C, :Parasitic capacitor .
Y.L, 7> DS: Driver Source tacon) ’ b taofd t
ton tort
Fig.2-3 Waveforms for Switching Energy Loss
Eon=J1p* Vps dt Eor = [ Ip* Vps dt
< »> <
VDS p— Irr Vsurge
Iy —
Fig.3-1 Reverse Recovery Time Measurement Circuit Fig.3-2 Reverse Recovery Waveform
Y%L, I Q= [1,dt
dovcrar W
0
= Voo 0%
L, :Parasitic inductance dl"fd‘
C, :Parasitic capacitor
Y.L, 7> DS: Driver Source b 90%
1»<100%
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SCT4018KR Datasheet

®Package Dimensions
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SCT4018KR

Datasheet

14. 00=%0. 20

13. 30=0. 20

- ® ¢3. 6 =010
< 4 ﬁ i% ...
HIBNZAI

F Y M
1. 30%0. 20 2. $52%0. 20

¢7. 18 £0.10

Unit: mm
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SCT4018KR Datasheet

®Die Bonding Layout

-6

o
P

: Die position

/.80

-Front view of the packaging.
-Dimensions are design values.

-If the heat sink is to be installed, it should be in contact with the die bonding point.

Unit: mm
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