SC120N170T8L

Silicon Carbide Power MOSFET N-Channe Enhancement Mode

Features
* High Speed Switching with Low Capacitances
* High Blocking Voltage with Low Rpson)

* Easy to Parallel and Simple to Drive
* Ultra-low Drain-gate capacitance
* Halogen Free, RoHS Compliant

Benefits
* Higher System Efficiency
* Increased System Switching Frequency

* Reduced Cooling Requirements
* Increased System Reliability

Applications

* Auxiliary Power Supplies
* Switch Mode Power Supplies
* High-voltage Capacitive Loads

Product Summary

Vps

Rps(on)

lp @25°

1700V 1.0Q

5.0A

Maximum Ratings (T.= 25 °C unless otherwise specified)

T0-247-3
Package

@)

Symbol Parameter Value Unit Test Conditions Note
Viosmax | Drain - Source Voltage 1700 V. | Ves=0V Ipb=100pA
Vssmax | Gate - Source Voltage -10/+25 V | Absolute maximum values
Visop Gate - Source Voltage -5/+20 \ Recommended operational values
5.0 Vgs =20V, Te=25C Fig. 19
Ip Continuous Drain Current A
3.5 Vgs =20V, Tc=100°C
Ip(puise) | Pulsed Drain Current 15 A | Pulse width t, limited by Tjmax Fig. 22
P, Power Dissipation 69 W | T.=25°C, T,=150"C Fig. 20
T,T Operating Junction and Storage Temperature -5oto ‘C
J? stg +150
T, Solder Temperature 260 ‘C | 1.6mm (0.063") from case for 10s
. 1 Nm
My Mounting Torque 8.8 Ibf-in M3 or 6-32 screw
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Electrical Characteristics (TC=25°C unless otherwise specified)

Symbol Parameter Min. Typ. Max. | Unit Test Conditions Note
V(erjpss Drain-Source Breakdown Voltage 1700 \ Ves=0V,lo =100 pA
2.0 28 4 \Y) Vps = VGs, lb=0.5mA .
Vesihy Gate Threshold Voltage Fig. 11
24 V Vns= VGS,|D=0-5 mA,TJ= 150 “C
Ipss Zero Gate Voltage Drain Current 1 100 MA | Vos=1.7kV, Ves=0V
lgss Gate-Source Leakage Current 250 nA Ves=20V,Vps=0V
080 1.4 Vgs=2UV,|D=2A
Rosgon) Drain-Source On-State Resistance Q Fig. 4,56
1.4 Ves=20V,lIo=2A, Ty=150°C
1.04 Vos= 20V, Ips= 2 A »
s Transconductance S Fig.7
1.09 Vos=20V, lps=2A, T, =150 °C
Ciss Input Capacitance 215
VGS = 0 V
Coss Output Capacitance 19 pF Voo = 1000V Fig. 17,18
Cree Reverse Transfer Capacitance 22 f=1MHz
Eoss Cocs Stored Energy 10.2 pl | Vac=25mV Fig 16
Eon Turn-On Switching Energy 89 Vos=1.2kV, Ves =-5/20 V
wo[1,=2A Ry,,=250, Fig. 26
Eorr Turn Off Switching Energy 14 L= 1478 pH, T, = 150 °C
tdton) Turn-On Delay Time 5
V[)[) =1.2 kV, VGS = ’5/20 \'
& Rise Time 19 lb=2A, Ree =250, R = 6000 _
ns . . Fig. 27
L0 Turn-Off Delay Time 14 Timing relative to V¢
Per IEC60747-8-4 pg 83
ts Fall Time 63
Regin Internal Gate Resistance 248 Q f=1MHz Vac=25mV
4
Qg Gate to Source Charge Vos = 1.2 KV, Vs = -5/20 V
Quu Gate to Drain Charge 12 nC |b=2A Fig.12
Q Total Gate Charge 22 Per IEC60747-8-4 pg 21
Reverse Diode Characteristics
Symbol | Parameter Typ. Max. Unit Test Conditions Note
3.8 % Vo.=-5V I, ,=1AT=25°C .
Vso Diode Forward Voltage — — - F'g.'l 8 9,
33 vV Vee=-5V 1, =TAT =150°C
Is Continuous Diode Forward Current 4 A T=25°C Note 1
t, Reverse Recovery Time 30 ns V. =-5V I, ,=2AT,=150°C
31 V,=1.2kV Note 1
ote
Q, Reverse Recovery Charge nC dif/dt = 1135 A/pis
o Peak Reverse Recovery Current 3 A
Note (1): When using SiC Body Diode the maximum recommended V_ = -5V
Thermal Characteristics
Symbol | Parameter Typ. Max. Unit Test Conditions Note
Rose Thermal Resistance from Junction to Case 1.7 1.8
°C/W Fig. 21
Roua Thermal Resistance from Junction to Ambient 40
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Figure 6. On-Resistance vs. Temperature
For Various Gate Voltage

T T, ] Y CTTTTTTTTYTTTTT T m T
, i _ | !
i ! “ ! W
— | “ : ! i g
o) | " " | = = T
| , | “ “ _ o W
T L AN i L © (&) 1 I 1 Q i
! ! - ° i i i =3 i
o “ | 9 eseeenn S — I - 8 £ :
N~ Loz | o™ " " | - o "
b8 “ s I ! ! ! sl “ | G
n 1 .
= 3 " i B m m | <l ¢ m | -
4 i = 0 e : o 1  — F
- ! ek N Q 1 I I Ll @ 1 I I y
+ F e O = i 1 | o o 1 I [ g
0 ! & — 1 I 1 5 c 1 1 I 5
i 8 2 ! " ! 5| ® ! | ” b=
I - — © ©
N 2 | 3| = “ ; _ s| 2 “ | W g
3 ! > 5 F--- - t el ® d ! " o
- . “ 9| ® | “ | E|l @ “ ! W £
o _ _ ! ! _ ,
(&) s ! 5] © " : " o “ “ “ : e
|||||||||||| R — £ ] ! 1 c jo 1 i 1 1 c
i 9 O I S N [ ln e | O : “ “ ! I
| £ - | : ! “3| o | " : N g
“ g 2 “ “ " 5| ¢ | b3S W 5
N | ol o | =15 I I R\ 2
|
! i [ 1 @ | o | ] I B 1 O S
NN N ° 1 m m ° | E “ g /
||||||||| B ey ] o~ i i i vnm ] I = I
1 1 ] J 1 1 ]
| - ! H | @ ] 1 zZ . w I I ni|> 1
[« 287 \ 5 [ . s | . Y L o
NE2 8|y g 4 “ =) Nz 2 ! HEN—— oo < TERER " = o
A IV PO " i HERRE: | i o Byl “ =18
sl Sy | . B SY : “ 5 (S8 " D
o -2 = “ | _ S £= | ! 5) “ ! “ £
L ¥ t t t t e : : ! t + a iT ; : : : 2
¥ [Ty < o0 ~ Lol o _.J D. n D. 5 D. o o ~N o ) o
N N - - o o N ] ] (<] <] =]
('n'd) "2 5% ‘aaueysisay ug (swyow) “05% ‘azuessisay uo
I Y Y e e . m m m m
1 I I I 1
_ , , ] i “ “ W
1 l I 1 1 ]
1 1 1 I i
| 1 1 1 I
1 I 1 1 1
i 1 1 I I
i | | I L
| © I U 1\
: 10 B S L A 3 "
| Lo | i ! |
_ y | | N _ !
! | - " | : =] " “ : z
A 2l = L B [ ! | <
| | 8 o ” i gl o _ ! £
_ , =l © ! " M ” g
r T L 5. U " S | Bt 1 T - r -.u 1
“ &l o | ! ! &l @ ! g
| o = I 1 1 V] p— I =
_ £ o ! " | ! 3 IS E (U R SN S i [ — 3
> 8] | \ ] | > ﬂ | a
gl © | | ! “ g| © of lie g
@ = m ! m m 5] © | A I 2
(3] S (&) F—&— : ! W ; w 3|5 “ N I i
c z ot PN , | | i " Lol e £
] = 3 | 38 , ! “ £] s g
Y f=3 P Tz , , ! gl o | o
= a 5 " IR " ” | al 5 W
1 1 n > 1 I 1 1 1
5 S | TisE o S ﬁ
— 1 i LI i 1 | 1 |
T o T e wan Tl LR | RS o i et B B e | < w W
] | £l 5 i £ 1 | 1 = P A TTTTT
| ow I | 1 = I’} [ i
n..-_.h g8 ] =) gvs “ | ! ! 5) 522 i
12 N ! i HER R i | 1 i = E NS | 1
R | . HER | | 1 L T ono~N 1 i
— fg ” i e T | | | § 5V | i
(1] ! Seke ! ! ! i|S e | | | 1 el | |
Q [ - T ; ; o ; 7 } ; ; H ° ¥ y
- — wn (=] n o
p o n < m ~N - o o w < m ~ Ll o o - o D.
- (v) *% 4uaiun) sanos-urelq () 5% “uaaun) s2anos-utelg (swyp) “°5%y ‘aauelsisay uQ

Figure 5. On-Resistance vs. Drain Current
For Various Temperatures
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Figure 10. Body Diode Characteristic at 150 °C

Figure 8. Body Diode Characteristic at -55 °C
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Gate Charge, Q¢ (nC)

Figure 12. Gate Charge Characteristics
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Various Junction Temperatures

Figure 7. Transfer Characteristic for

Drain-Source Voltage Vi (V)
Figure 9. Body Diode Characteristic at 25 °C
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Typical Performance
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Figure 11. Threshold Voltage vs. Temperature
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Figure 18. Capacitances vs. Drain-Source
Voltage (0-1000 V)

Figure 17. Capacitances vs. Drain-Source
Voltage (0-200 V)
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Typical Performance
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Typical Performance
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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.
4. THIS DRAWING WILL MEET ALL DIMENSIONS REQUIREMENT
OF JEDEC outlines TO-247 AD.
5. DIMENSION DO NOT INCLUDE BURR OR MOLD FLASH.

1 - GATE

2 - DRAIN (COLLECTOR)
3 - SOURCE (EMITTER)
4 - DRAIN (COLLECTOR)

V01

ESD Ratings
ESD Test Total Devices Sampled Resulting Classification
ESD-HBM All Devices Passed 4000V 3A (>4000V)
ESD-CDM All Devices Passed 1000V IV (>1000V)
Package Dimensions
Package TO-247-3
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Package Dimensions
Package TO-247-3

MILLIMETERS INCHES

ST MIN MAX MIN MAX
A 4.83 5.21 190 205
Al 2.29 2.54 .090 100
A2 1.91 216 075 085
b 1.07 1.33 042 052
bl 1.91 241 075 095
b3 2.87 3.38 13 133
c 0.55 0.68 022 027
D 20.80 21.10 819 831
D1 16.25 17.65 640 695
D2 0.95 1.25 037 049
E 15.75 16.13 620 635
El 13.10 14.15 516 557
E2 3.68 5.10 145 201
E3 1.00 1.90 .039 075
E4 12.38 1343 487 529
e 544 BSC 214 BSC
N 3 3
L 19.81 20.32 780 800
L1 4.10 440 161 173
P 351 3.65 138 144
Q 549 6.00 216 236
S 6.04 6.30 238 248
T 17.5° REF.
W 3.5° REF.
X 4° REF.

Recommended Solder Pad Layout

TO-247-3
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X-ON Electronics

Largest Supplier of Electrical and Electronic Components
Click to view similar products for SiC MOSFETs category:
Click to view products by sPsS manufacturer:
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