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BRAGEETD R G N i
Silicon Carbide Power MOSFET

N-Channel Enhancement Mode

&/ Features

Vbs = 1200 V
Ib@2sC = 70 A
RDS(on) = 40 mQ

#%E | Package

® it )5 AKX S i@ 2 FH/ High blocking voltage with low
on-resistance
T T 555 B NI BB %5/ High-speed switching with low capacitances

o (R IAPRE B far IR S R 4 | Fast intrinsic diode with low
reverse recovery(Qrr)

® Xz, fFARoHSHMME / Halogen free, ROHS compliant

L# /| Benefits

o LIFXHUFE H /N E Y | Reduce switching losses and
minimize gate ringing

FE R SR%E 1 Higher System Efficiency

B ESR 1 Reduce cooling requirements

RTHIIREFE | Increase power density

BT RGIFHIZE | Increase system switching frequency

b T3 | Ease of Paralleling

N4, / Applications

KFHBE 4S8 / Solar inverters

FBIVRZEFHLIES) / EV motor drive

TR B %%/ High voltage DC/DC converters
JFXR YR / Switched mode power supplies

ROHS

@ & (3)
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TO-247-3L

D

g0 ®)

Part Number Package

Marking

KMO040120-R TO-247-3L

KMO040120R
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(Tc=25°C unless otherwise specified)

fine) 2 B | BhA MR #IE
Symbol Parameter Value | Unit Test Conditions Note
IR
VDsmax . 1200 \ Ves=0V, Ip=100 pA
Drain - source voltage
B LR (325
Vesmax . -10/+22 \% AC (f >1Hz)
Gate - source Voltage (dynamic)
S F s (B 2S) )
VGsmax . -5/+20 \% Static
Gate - source Voltage (static)
| AN T B A L 70 A Ves=20 V, Tc=25°C
D
Continuous Drain Current 50 Ves=20V, Tc=100°C
ISRk HELIA . -
Io(puise) » 100 A Pulse width tp limited by Tjmax
Non-Repetitive Forward Surge Current
FEM% 0 _
Po o 394 W | Tc=25°C, T,=175 °C Fig.12
Power Dissipation
LAEFAE AR 55 ¢
-55to
Ta, Tstg Operating Junction and Storage °C
+175
Temperature
HSZ2¥ / Electrical Characteristics (T:=25°C unless otherwise specified)
%e SH f Ivalue | sfr WA 3
Symbol Parameter Min. | Typ. | Max. | Unit Test Conditions Note
IR 7
V(BR)DSS Drain-Source Breakdown 1200 \Y Ves=0V, Ip=100 pA
Voltage
o A FL 2 3 4 Vbs=Vas, Ip=10 mA _
Vas(th) \Y Fig.7
Gate Threshold Voltage 2.1 Vbs=Vas, Ib=10 mA, T;=175°C
it s AR LU
Ipss 1 100 A Vr=1200V, Ves=0V
Reverse Current
MRS FEL VA
less 10 250 nA Ves=20V, Vps=0V
Gate-Source Leakage Current
YR 53 FEL R 40 53.5 Ves=20V, [b=20A
Rbs(on) Drain-Source On-State mQ Fig.3,4
. 81 Ves=20V, Ip=20A, T;=175°C
Resistance
T _
Ofs 23 S Vos=20V, Ip=20 A Fig.5
Transconductance
FIRE i RE
Eas 1 J Ib=20A, Vpp=50V, L=5mH
Avalanche Energy
PG IR
Ciss . 2440 pF
Input Capacitance Vps=1000 V, f=100kHZ, Vac=25 Fio 11
— ig.
B th mv
Coss . 90 pF
Output Capacitance
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CTSS

AR
Reverse Transfer

Capacitance

pF

EOSS

it A AR R B
Coss Stored Energy

60

ud

Fig.10

Eon

TF A fe (1 AR BRR)
Turn-On Switching Energy
(Body Diode FWD)

1711

Eorr

KT g (1 AR SRR
Turn-Off Switching Energy
(Body Diode FWD)

302

ud

Vps=800V, Ves=-5V/+20V,
Ib=20 A, L=100uH, Tj=175°C

Fig.17

td(on)

T GBI (8]
Turn-on Delay Time

16

tr

Tt E
Rise Time

68

ta

KW LE IR I [R]
Turn-Off Delay Time

27

tr

T P [R]
Fall Time

16

ns

Vps=800V, Ves=-5V/+20V,
Re(ex)y=2.5Q, Ipb=20A, L=100pH

Fig.18

Ra(int)

AR Y BEL

Internal Gate Resistance

3.6

f=1MHz, Vac=25 mV

Qgs

A A

Gate to Source Charge

33

iR A7
Gate to Drain Charge

31

Qg

AR 5 FL
Total Gate Charge

125

nC

Vps=800V, Vs=-4V/15V
Ib=20A

Fig.8

A ZkEHRE / Reverse Diode Characteristics (Tc=25°C unless otherwise specified)

e 2H fH /Vvalue =¥ 1A WA %A #ZIE
Symbol Parameter Typ. Max. Unit Test Conditions Note
TR IE I SRR 5 6 \Y Ves=0V, Isp=20 A, T;=25°C _
Vsp . Fig.6
Diode Forward Voltage 4.5 6 Vv Ves=0V, Isp=20 A, T;=175°C
TR IE RS R
Is Continuous Diode Forward 59 A Ves=0V, Tc=25°C
Current
AR ket IR Ves=0V, Pulse width tp limited
Is,puise . 100 A
Diode Pulse Current by Timax
ST PRSI 1]
trr . 50 ns
Reverse Recover time Ves=-5V, Isp=20A, Vr=800V
RIS HL dif/dt=900A/ps, T;=175°C
er 710 nC
Reverse Recover Charge
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S [6 e SR VA FELAL

|rrm 20
Peak Reverse Recovery Current
#BH / Thermal Characteristics
fine) 2 izl LKA #IE
Symbol Parameter Value Unit Note
R gl
. Thermal Resistance(Junction to Case) 038 cw
- Fig.13
R 453 I
o Thermal Resistance(Junction to Ambient) 40 ciw
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Figure 4. On-Resistance vs. Temperature For

Figure 3. Normalized On-resistance vs.

Various Gate Voltage

Temperature
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Figure 6. Body Diode Characteristic at 25 °C

Figure 5. Transfer Characteristic for Various

Junction Temperatures
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Figure 11. Capacitances vs. Drain-Source

Figure 12. Maximum Power Dissipation

Derating vs. Case Temperature

Voltage (0 - 1200V)
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e < Limited by Ry, \ \
K ‘E‘ \ N 1us
a E 10 4 / +0up
£ © \ \
= ! : @ N 100us
£  |—o0.05—] . ~{*Notes: = \
= 8 . 3 1
[ 1.Tj-Tc=Pom*Zo je(t) <] Tm
£ 10721 H
= 2.Duty Factor D=T1/T2 | @
=& ——T — £ N 100ms
4 Pow g
S | 8 o
f [72]
10244 -
0.01 |
10 107 107 10° 0.1 1 10 100 1000
T1,Square Wave Pulse Duration(Sec) Vps: Drain-Source Voltage(V)
Figure 13. Transient Thermal Impedance ) )
(J i Case) Figure 14. Safe Operating Area
unction - Case
6 L} 1 1 1 1 1 1 3.0 1l l 1
Vee=sM20V L L L Vas = G20V ! : 'Etotal
54 Vpe=800V . LTy S T P
L =100uH ' ' Etotal ! !
RG(ext) = 2.50 ' ' i . .
4_ _____ oo o LI D L R A R R ] 1

Switching Loss(mJ)

0 10 20 30 40 50 60 70 80
lps, Drain to Source Current (A)

Switching Loss(mJ)

0 5 10 15 20 25
RG(ext), External Gate Resistor(Ohms)

Figure 15. Clamped inductive Switching Energy
vs. Drain Current (Vpp = 800V)

Figure 16. Clamped Inductive Switching Energy
VS. RG(ext)
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Figure 17. Clamped Inductive Switching Energy
vs. Temperature
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#HIE R~} / Package Dimensions

Package TO-247-3L
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X183 K / Recommended Solder Pad Layout

Inches Millimeters
POS
Min Max Min Max
A .180 .205 4.83 5.21
Al .0s0 .100 2.29 2.54
A2 .075 0B85 1.91 2.16
b .042 .052 1.07 1.33
b1 .075 095 1.91 2.41
b3 113 2133 2.87 3.38
c .022 027 0.55 0.68
b .B19 .B31 20.80 21.10
D1 640 605 16.25 17.65
D2 .037 .04ag 0.95 1.25
E 620 B35 15.75 16.13
E1l 516 557 13.10 14.15
E2 .145 .201 3.68 5.10
E3 .039 075 1.00 1.90
E4 487 .529 12.38 13.43
e 214 BSC 5.44 BSC
L 780 .BOD 19.81 20.32
L1 161 173 4.10 4.40
N 3
ap (138 .144 3.51 3.65
Q 216 236 5.49 6.00
s .238 .248 6.04 6.30
T 17.5° REF
W 3.5% REF
X 4° REF

.12

OJ

all units are in inches

TO-247-3L
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EEEIR / Attention

®  KRIFTIRSEAHE T AE SRS TR RE . R NI RE, FEANIRAUE IR 7= i 22 B A % 7 s & T g
RE. AP AITIRE . 9 1 ARUES SAEZ P il o TARRZS, 2 7 ™ E PP AS AT
Specifications of any and all products described or contained herein stipulate the performance,
characteristics, and functions of the described products in the independent state, and are not guarantees
of the performance, characteristics, and functions of the described products as mounted in the customer’s
products or equipment. To verify symptoms and states that cannot be evaluated in an independent device,
the customer should always evaluate and test devices mounted in the customer’s products or equipment.
®  RNEAE AR, R SR AR BAUEE (s KBUE R . TARFHEHE s S 80 , BifE
SR REAL, TS AR A2 v e LR, AR E R AN R AR AT BT AE
SGKS assumes no responsibility for equipment failures that result from using products at values that
exceed, even momentarily, rated values (such as maximum ratings, operating condition ranges, or other
parameters) listed in products specifications of any and all Silicon products described or contained herein.
o TR BOH AR R, ASOTR B S AT R (S BT Re s R AE L AN ATIE A
Any and all information described or contained herein are subject to change without notice due to

product/technology improvement, etc.
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