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SIC MOSFET
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120N016
#H R KHE[E  ABSOLUTE RATINGS (Tc=25C)
% B % B R By
Parameter Symbol Value Unit
H e AR — SR LR L s
Drain-Source Voltage Voss 1200 v
I

HEEIR LR 0 131

: , T=25C A
Drain Current-continuous 91

T=100C
Rk IR A LI
Drain Current — pulseNote 1 Io 280 A
B e A L
Gate-Source Voltage Vess 10~+22 v
LT P

FEHK jJ?F. . D_ o 633 W
Power Dissipation Tc=25C
B e 2 il A
Operating and Storage Temperature [T, Tstc -55~+175 T
Range
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44 ELECTRICAL CHARACTERISTICS

m o H o5 WA = ZIE: %ilhE = N N A

Parameter Symbol Tests conditions Min |Typ |[Max | Units
XA Off —Characteristics
T — R HUE
Drain-Source Voltage
T T I AR FRAR
Zero Gate Voltage Drain Current
1E [ AR A s R
Gate-body leakage current, lesSE Vps=0V, Vgs =22V - - 1250 | nA
forward
e AR A4 s FEL A
Gate-body leakage current, lessSrR Vps=0V, Vgs =-10V - - |-250] nA
reverse
B4 On-Characteristics
)18 HL
Gate Threshold Voltage
s I LR
Static Drain-Source Roson)  [Ves =20V, Ib=30A - |16 | 283 | mQ
On-Resistance
FZ& 4% Dynamic Characteristics
LIPS
Input capacitance
i LA
Output capacitance
S i) A% i L

Reverse transfer capacitance

BVbss lo=100pA, Ves=0V,T,=25°C |1200| - - Y

Ipss Vps=400V,Ves=0V, Tc=25TC - - 50 | pA

\VGs(th) Vbs =Ves, Ip=23mA 20| - 40| V

Ciss - | 3551| - pF

Coss V, Vas - 182 - pF

Crss f=1MHz - 21 - pF
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H&:: ELECTRICAL CHARACTERISTICS
FrRFK¢E Switching Characteristics
ZEIRRSE] Turn-On delay time ta(on) \VVDD=800V, ID=50A,RG=2.5Q - | 12 | - ns
FHEFE] Turn-On rise time tr TJ =25°C - 25| - | ns
FERFT A Turn-Off delay time ty(off)  |VCS=-5/20V L=99uH - (3] - ns
TRERFE] Turn-Off Fall time tr - | 13| - ns
B4 #E Turn-On energy Eon - | 587 - uJ
KW #E Turn-off energy Eoff - 304 - pd
MK HLfif L 2 Total Gate Charge Qq \ps=800V , - 139 - | nC
Wi —JE s Gate-Source charge Qgs Io=50A - 45| - | nC
Wt—JsHf Gate-Drain charge Qg Vas =-5V/20V - 13| -] nC
% i Gate Resistance Ry f=1MHz - [17] -] Q
R — IR IR E R R KB E Drain-Source Diode Characteristics and Maximum Ratings
1E A R PE
Drain-Source Diode Forward \/sb Ves=0V, Is=30A - | 39| - \Y
\/oltage
AR/ 41 s
Reverse Recovery Time Trr
- VGS =-5V,ISD =50 A
)j_‘ y il
PP b Qw  |VR=800V - |425| - | nC
Reverse Recovery Charge di/dt = 2180 Alps
S A YR LR I S22 | - A
Peak reverse recovery current
#kktE THERMAL CHARACTERISTIC
by H iae) B LA
Parameter Symbol Value Unit

45 2 ST FARE R .
Thermal Resistance, Junction to Case 0o 0.24 CW
45 BT H RINGA)

. . - °C/W
Thermal Resistance, Junction-to- 25.3
Ambient
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RHIE#M 22 ELECTRICAL CHARACTERISTICS

Diagram 1: Typ. output characteristics

Diagram 2: Ty p. output chamacteristics

B

/

8

DS Drain Current {A)
8

L=

(1] A A
o 1 2 3 4 5
VDS Drain to source voltage(V)

150

Vigs = 20V

120

8

VEgs =10V

IDS Drain Current (A)
g

B

[1] 2 d 6 8 10
VDS Drain to source voltage(V)

I=1{Vios); T=25°C; parameler: Vs, VGS=10,12,14,16,18 20V

b=1Vag); Tj=175 *C; parameier: Ves VG5=10,12,14,16,18 20V

Diagram 3: Typ. transfer characteristics

Diagram 4: Typ. gate charge

150
VDS = 20V
120
a0 |
= Ti=175°C
=]
&0 ——

30

20
e Vids=RO0V
2.15 Id=504
& I
S
810 |
5
isf
&
ol
-5 i 'l i L
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10 12 [0 30 &0 90 120 150 180 210
Qg, Total Gate Charge [nC)
fe=1(Vies), Vos =20V, parameter. T Vo= Qgaw ), =504 ; Vos =800V, fum-on pulse
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RHIE#M 22 ELECTRICAL CHARACTERISTICS

Diagram 5: Normalized gate-source threshold voltage as a
function of junction temperatu re

Diagram 6: Typ. Capacitance as a function of drain-source
voltage

I
14 lo=23maA
=
ﬂh-: 12 \
== S~
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g (4.} h"."
| "ﬁq.._._'_._‘-
— [
= 0
ey
En; .
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@2
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Tu°C)

10000 ; .
5 Ciss
1000 ;
= Coss
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45‘
Crss ==
i
10 L
¥
T ! |
1 -|-_ - =
1] 200 400 600 800 1000

VDS Drain to source voltage(V)

Vasn=NT) ! ls=23mA Vas=Vs

C=1 Vo) Ves=0V; = 1MHz

Diagram T: Normalized msistance vs. junction tempermture

Diagram B: Typical body diodes Characteristics at 25C

-7 H 5 -4 -3 2 -1 0

2.0 |' p— : 'E'
= l,..--'-_
Ves=20V / /'—
le=304 E _‘/‘/ S P 30
- 5 1 f_.ﬂ"' = — {"1- = e
: B e NS
[ 2 &0
E =) 8
Q T
$ " == g
- E | 50
& o3 5
2 | 420
T = 2ar
i T, < 20us
0o - - = 150
5 25 o 25 50 5 10 a5 150 Fi uns_ Drain to Source \lmm1ﬂ
Junction Temperature, Tu("C)
Fnsioe=T(Ti) fos=30A
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KFE 28 ELECTRICAL CHARACTERISTICS

Diagram 9: Dutput Capacitor Stored Energy

Diagram 10: 3rd Quadmant Characteristic at 25°C

120
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&0

Eoss{ul)

40

20

200

-T -G

los, Drain to Source Current (A)

Vos, Drain to Source Voltage (V)

Eoss=(VD5)

k=l Van)

Diagram 11: Safe operating area(S0A)

D'agram 12: Fmrd|££jpﬂﬁnn as afunction of case
temperature limited by bond wire

1000

100 === Iiin:
Limited by B

Io,Drain Current{A)
=

1 Teea5at
2 Tt T
3 Giegie P e |

01

0.1 1 10 100 10040
Wos,Drain to Source Vollage(V)

106000

700

N

Pd (W)
A

300 =

200 \
104 \
; | N

0 25 50 75 100 125 150 175
Temperature Tc [ C)

Vs =0020V, Te=25 *C, Ti=1T5°C

Pra= I T
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RHIE#M 22 ELECTRICAL CHARACTERISTICS
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Diagram 13: Clamped Inductive Switching Energy vs. Dmin | Diagram 14: Clamped Inductive Switching Energy vs. RG{ext)
Current (VDD = BO0V)
30 T =po ‘ 30 — T
..:" ‘I?]I‘l =] .'.;":"l | Ewxiw
-5 ol 2.5 {/u =S 1
=3 5chn | o . e T
E FWWDi=Body Dinde| / Ste = FAD=Body Elva-.le'l '/r"r
L= 3%ah | 1 ! |
w20 : Eqpfe | | ool
é | ] Fa
3 : g 3 : /
o T - 1 T ot
£ | - g I 2
TEw : 7 ——
w / // ° ///f
0s _,_,..-—'.F"'—"-r/r 05 /,.
_.-"""’.
00 +——— ' * 5 : r 2
’ = 0 5 10 1 20
¢ ot 0 @ Lol 100 R, Gate Resistance (shm)
I, Drain to Source Current (4]
Diagram 15: Clamped Inductive Switching Energy vs. Diagram 16: Switching Times vs. RG{ext)
Temperature
150 e
14 . = 2 b, k -?ﬂ-[i‘l. L
= B :-': )
Vi = LA (1) }D :".3 ;“.:n-}"l'll.-
2 | Lk et 7
T |ao=scor Dox| ™ 5 [ i
E L=35uHi | ’__// = ﬁ—i_
] | [ |
8 09— ft— ] E 907 i
- - /
=] o
= En £
£ £
§05~ = : : g% 7 L
.|| # 7 3
)] ...—————-—""_'_"_’H,/ 0 fﬁ h
—
0o T T 0 L]
0 25 50 5 100 125 150 175 200 0 5 10 15 20 25
T, Junction Temperaturs (“C) R, Gate Resistance (ohm)
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KFE 28 ELECTRICAL CHARACTERISTICS

Diagram 17: Continuwous Drian Current Derating vs. Casa
Temperatura

140

120

._.
g2

/

40 £

N
\

a 5 50 75 0 135 180 175
Te-Case Temperature [*C)

Id-Drrain Current [A)
&

Diagram 18: Max. transient thermal resistance (WOSFET/
diodes)

i
=2
=

ZuwJunction To Case Impedance [T W)

0" 1 10 w* 10" 1o’ 10"
Time, 1, (8]

fos= 1 Te)

Znemaz= (i), parameter D= /T
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¥R~ PACKAGE MECHANICAL DATA

TO-247

E A
EL, E2 o 0 / Al M — SEOL | aw

COMMON 1 MENS 10NS

My

_| | A . 90

T iﬁR —— == | a1 1. 90

; l / JK | s A2 2,30

(=9 —" J__ 4 et B J;sl i |-|

= . @I : B B2 2. 00

L e B3 1.0
4 Ho e =

%

B
COMMON DIMENSIONS
Bl B = — m
I _ SR T NOM |
I G2 PO ICIEN RS A 1.90 | 500
g R | - Al Lo | 2.00
“IF A2 2.31 2,41
= S B 116 | 1,20
| o e | i1 2,50 3,65
J el T op B2 1.20 | 1.35
S = 53 115 .20
= NP 6%\ g = | ! 15 1.2
i oY 27 C 0.55 | 0.60
I i I 20.75 | 20.95
[ 16.35 | 16.58
g 02 1,02 117
[ 15.70 | 15.90
B4 = El 145 | 1.55
I 6.25 | 6.3
- : E3 13,05 13.2
= i 5 (i BS L4 12,70 12. 8O
F 955 | ¢
|
| | . B2 F1 150 | 4.60
{ | | | r2 8.20 | 8.30
\. 2,51 BSC
| ‘ 1| Bl el 5.08 BSC
— || | L | 1980 | 20.00 | 20.20
I [ L 3.97 [ 417 | a3 |
| oP | 370 | 380 | 3.90
| || | | e | 2.90 300 | 310
| || HH B Pz | .10 | 7.20 | 7.30
| IRIRI P3| 3,60 | 3.60 | .70
S 6. 05 6. 15 6. 25
} i 550 | 560 | 5.70
| I 1 I v
[T 1° 4 5
0y 5| 18 20°
03 B | 10" 12°

03(2x)

7\ ) R0, 15
| - | 1 Om n !
i m& L s
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