RTQ120N080S2, RTW120N080S2, RTG120N080S2

1200V N-Channel Silicon Carbide Power MOSFET

1. Applications

Asymmetrical Bridge
Converter
Inverter

Single Switch Forward g’/ROHS

Flyback

2. Features
Low drain-source on-resistance: RDS(ON) = 80mQ (typ.)
Easy to control Gate switching
Enhancement mode: Vth=2to 4V

Table1 Key Performance Parameters

Parameter Value Unit
Vos @ Tjmax 1200 \V
Rbs(on),max 100 mQ
Qa.typ 58 nC

I putse 94 A

3. Packaging and Internal Circuit

Part Name Package Marking

RTQ120N080S2 TO-247-4L RTQ120N080S2

RTW120N080S2 TO-247-3L RTW120N080S2

RTG120N080S2 TO-263-7L RTG120N080S2
TO247-4L 1Drain

Driver 2 Power
Source Source
TO247-3L oDrain

Gate

: 2
- Source
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1 Maximum ratings
at Tj= 25°C, unless otherwise specified

Table 2 Maximum ratings

Values . e
Parameter Symbol - Unit |Note / Test Condition
Min. |[Typ. |Max.
. . - - 35 A TC=25<C
Continuous drain current? Ip
- - 26 A TC=100C
Avalanche energy, single pulse Enas - - 200 mJ  [Tc=25°C,VDD=50V,L=1mH,
RG=25Q
Gate source voltage (static) Ves -5 - 20 \% static;
Power dissipation - - 188 W TC=25<C
P
Derating factor above 25<C “ - - 1.9  |W/T
Storage temperature Tstg -55 - 175 <
Operating junction temperature Tj -55 - 175 <
Soldering Temperature
T 300 <
Distance of 1.6mm from case for 10s }
- 8.33 |- VDS=20V IDS=20A
S
Transconductance GFS 7.14 \VDS=20V IDS=20A, Tj=150<C

Y Limited by Tjma. Maximum Duty Cycle D = 0.50
2 Pulse width t, limited by Tjmax
¥ Identical low side and high side switch with identical Re
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2 Thermal characteristics

Table 3 Thermal characteristics

TO247
Values . i
Parameter Symbol - Unit |Note / Test Condition
Min. |Typ. |Max.
Thermal resistance, junction - case Rinic - 0.65 0.8 <TIW |-
Thermal resistance, junction - ambient |Rua - - 40 <C/W |device on PCB, minimal footprint
TO263-7L
Values
Parameter Symbol - Unit |Note / Test Condition
Min. |Typ. |Max.
Thermal resistance, junction - case Rinic - - 1.0 <T/W |-
Thermal resistance, junction - ambient |Ra - - 62 <C/W |device on PCB, minimal footprint
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3 Electrical characteristics
at T=25°C, unless otherwise specified
Table 4 Static characteristics

Values

Parameter Symbol - Unit |Note / Test Condition
Min. |[Typ. |Max.

Drain-source breakdown voltage V(Br)pss 1200 |- - \Y Ves=0V, Ip=1mA
Gate threshold voltage VGsth 2.0 2.8 |4.0 \VJ Vbs=Vas, Ip=10mA
Zero gate voltage drain current loss ) ) 1 uA  Vos=1200V, Ves=0V
Gate-source leakage current less+ - - 100 pA Ves=20V, Vps=0V
Gate-source leakage current less- - - -100 A Ves=-5V, Vps=0V
Drain-source on-state resistance Roson) - 80 100 Ves=20V, Ib=20A, T=25°C

93.1 M2 1Ves=20V, 10=20A, T=150C
Gate resistance (Intrinsic) Re - 4.5 - 2 f=1MHz, open drain

Table 5 Dynamic characteristics

Values

Parameter Symbol - Unit |Note / Test Condition
Min. |Typ. |Max.
Input capacitance Ciss - 1377 |- pF Ves=0V, Vps=1000V, f=200KHz
Output capacitance Coss - 62 - pF Ves=0V, Vps=1000V, f=200KHz
Reverse transfer capacitance Crss - 4 - pF  |Ves=0V, Vbs=1000V, f=200KHz
Turn-on delay time td(on) - 10 - ns
Rise time tr - 6 - ns
Vop=800V, Ves=20V,
Turn-off delay time tacof) - 16 - ns |DE;D20 A RG:OSG;
T, =25°C

Fall time t - 10 - ns
Turn-on Switching Energy Eon 748.8 ud
Turn-off Switching Energy Eoff 31.2 uJ

Table 6 Gate charge characteristics
Values
Parameter Symbol Unit |Note / Test Condition
Min. |Typ. |Max.
Gate to source charge Qgs - 18 - nC |Vbp=800V, Ib=20A, Ves=20V
Gate to drain charge Qg - 17 - nC |Vbp=800V, Ib=20A, Ves=20V
Gate charge total Qg - 58 - nC |Vbp=800V, Ib=20A, Ves=20V




RTQ120N080S2, RTW120N080S2, RTG120N080S2

Table 7 Reverse diode characteristics

Values
Parameter Symbol - Unit |Note / Test Condition
Min. |[Typ. |Max.
Continuous Source Current Isp - - 35 A
Diode forward voltage Vsb - 3.8 - \Y Is = 10A, Ves = 0V, Tj=25°C
Reverse recovery time ter - 57 - ns
Y Voo =800V, Io =20A, +Ves
=+ -Vgs =-
Reverse recovery charge Qn - 195 - nC LLoad=Ség:J/Il| Gﬁgzg\é T, =25°C
Peak reverse recovery current lrrm - 6.84 |- A
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4 Electrical characteristics diagram

Diagram 1: Typ. output characteristics

Diagram 2: Typ. output characteristics

150 150
T=25"C T=175C
120 {Ves=20V 120 { Ves=20V
Vaz=18Y Vee=18V
Ve==16Y Va:=18V
Vaz=15V Vee=15V
. 90 {ve=14v _ 90 4 Ves=14v
Ves=12V Ves=12V
i Va=10V S- Vee=10V
8 Vas=BY $ 2 Vos=8V
a] Q
= 60 {ve=tv *t‘ = 60 {Ve=6v
A
Sl
30 4
1 I 1 0 T T ¥ T T T ¥ T
8 12 16 20 0 4 8 12 16 20
Vos (V) Vs (V)
Io=f(Vbs);T=25 °C; parameter: Vs Io=f(Vbs);T;=175 °C; parameter: Ves
Diagram 3: Typ. transfer characteristics Diagram 4: Typ. gate charge
150 % | .
Conditions: i
1= 20A !
lgs = 50 mA |
120 4 12 {Ves= 800V i
T,=25% !
2 |
o i
i > ] |
2 a0 o 8 .
~— ¥ |
: g |
60 e i
=] |
] |
I:!I\ |
L] i
304 § 0 |
) 4 i i | i | |
' ' ' ! ' ! ' 0 10 20 0 40 50 60
0 9 10 E 20 Gate Charge, Q; (nC)
Vas (V) '

Ib=f(Vas); Vbs =20V; parameter: T;

Vaes=f(Qgate);I0=20A ; Vbs =800V; turn-on pulse
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Diagram 9: Typical body diodes forward current as function off Diagram 10: Typical body diodes forward current as function

forward voltage, Ves as parameter of forward voltage, Ves as parameter
30 30
Tj=175C
25 25
Ves=18V Ves=18V
Ves=15V Vas=15V
20 20
E —
~ 15 < 15 -
8 2
10 10 1
5 5
0 0 .
0 1 2 3 4 5 6 0 5 6
Vo (V) Vso (V)
Iso=f(Vsp); T=25 °C Isp=f(Vsp); T=175 °C
Diagram 12: Power dissipation as a function of case
Diagram 11: Safe operating area(SOA) temperature limited by bond wire
100.00 250

Limited by Ros s \

4

g \ \ <200
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Conditions: \
T.=25°C

0=0, \
Parameter: t, 0

0.01 0 25 50 75 100 125 150 175
0.1 1 10 100 1000

Drain-Source Voltage, Vi (V) T,-Junction Temperature(C)

Ves=0/18V; Tc=25 °C; T;<175 °C Pui= f(Tc)
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Diagram 13: Maximum DC drain to source current as a
function of case temperature limited by bond wire

Diagram 14: Maximum source to drain current as a function of
case temperature limited by bond wire
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Ips= f(Tc) Isp= f(Tc), Ves=0V

Diagram 15: Max. transient thermal resistance(MOSFET/diodes)
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5 Test Circuits

Table 8 Diode characteristics

Test circuit for diode characteristics Diode recovery waveform
I o —4 ,:I,“ _ dicidi
| P Ip=lg+]
Ra ¢ 0:=05+0;
ﬁ > fe
’—:'—‘ d - .
— Vps = == —— SEE EESSEE B
E—1 - — »
2 10% /, 1
RGZ |H ] 70 X .
RRM i di,/dt .
‘ & ) RRM
L ¥ 90% Japy
()
A Y
Rs1= Ra2 L
Table 9 Switching times
Switching times test circuit for inductive load Switching times waveform
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6 Package Outlines
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DIMENSIONS
SYMBOL
MIM. MNOM. MAX.
A 4.83 5.02 521
Al 2.29 241 254
A2 1.81 2.00 216
b 1.07 1.20 1.28
b 1.07 1.20 1.33
L] 2.39 267 204
b3 1.07 1.30 1.60
b5 2.39 2.53 2.69
b6 2.39 2.53 264
c 0.55 0.60 0.68
ci 0.55 0.60 0.65
[} 23.30 2345 23.60
D1 16.25 16.55 17.65
b2 0.95 1.19 1.25
E 18,75 15.94 16,13
E1 1310 14.02 1415
E2 3.68 4.40 510
E3 1.00 1.45 1.90
E4 12.38 13.26 13.43
e 2,54 BEC
Ll 5,08 BEC
L 1731 17.57 17.82
L1 397 419 437
L2 235 2.50 2.65
jrl o 351 361 365
@P1 7.19 REF.
Q 5.49 579 .00
5 604 817 6.30

——b'b6 —~

¢l

~——(b,b5) =

Section F--F, G--G
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TO-247-3L
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DIMENSIONS
SYMBOL NOTES
MIN. NOM. MAX.
B 4.83 5.02 5.21
Al 2.29 241 2.55
A2 1.50 2.00 2.49
b 1.12 1.20 1.33
b1 1.12 1.20 1.28
b2 1.91 2.00 239 6
b3 1.91 2.00 2.34
b4 2.87 3.00 3.22 6,8
bS 2.87 3.00 3.18
c 0.55 0.60 0.69 6
cl 0.55 0.60 0.65
D 20.80 20.95 21.10 4
o 16.25 16.55 17.65 5
D2 0.51 1.18 1.35
E 15.75 15.94 16.13 4
E1 13.46 14.02 14.16 5
E2 432 4.91 5.49 3
=} 544B35C
L 19.81 20,07 20.32
L1 4,10 4,19 4.40 6
&P 3.56 3.61 3.65 7
“P1 T.19REF.
Q 5.39 5.79 6.20
S 6.04 6.17 6.30
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TO-263-7L
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SYMBOL MIN MAX SYMBOL MIN MAX
A 4.30 4.70 L 1.78 2.79
A1 - 0.25 L1 - 1.60
A2 2.02 242 L3 0.25BSC
b 0.50 0.70 L4 0.93BSC
b1 0.50 0.65 LS 1.04BSC
b3 0.60 0.75 L6 0.93BSC
c 0.45 0.60 H 14.61 | 15.88
c1 0.45 0.55
c2 1.25 1.40
D 9.10 9.50
D1 6.86 7.42
D2 0.72 1.12
D3 0.40 0.80
D4 4.45 4.85
E 9.68 10.08
E1 7.70 8.30
E2 1.55 1.95
E3 3.04 3.44
E4 3.21 3.61
e 1.27 BSC
el 7.62 BSC
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Revision History

Revision |Date Subjects (major changes since last revision)

1.0 2022-05-27 |Preliminary version






