RTQ120N080, RTW120N080, RTG120N080

1200V N-Channel Silicon Carbide Power MOSFET

1. Applications

Asymmetrical Bridge

Converter
Inverter

Single Switch Forward

Flyback

2. Features

Low drain-source on-resistance: RDS(ON) = 80mQ (typ.)

Easy to control Gate switching
Enhancement mode: Vth=2to 4V

Table 1 Key Performance Parameters

Parameter Value Unit
Vs @ Tjmax 1200 V
RDS(on),max 100 mQ
Qg,typ 58 nC
ID,pulse 94 A
3. Packaging and Internal Circuit
Part Name Package Marking
RTQ120N080 TO-247-4L RTQ120N080
RTW120N080 TO-247-3L RTW120N080
RTG120N080 TO-263-7L RTG120N080
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1 Maximum ratings
at Tj= 25°C, unless otherwise specified

Table 2 Maximum ratings

Values ] o
Parameter Symbol : Unit [Note/ Test Condition
Min. |Typ. |Max.
. . - - 35 A TC=25<C
Continuous drain current? Ip
- - 26 A TC=100<C
Avalanche energy, single pulse Ens - - 200 mJ  [Tc=25°C,VDD=50V,L=1mH,
RG=25Q
Gate source voltage (static) Vas -5 - 20 \% static;
Power dissipation - - 188 W TC=25<C
P
Derating factor above 25<C ! - - 1.9 W/
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=150C

Y'Limited by Tjmax. Maximum Duty Cycle D = 0.50
2 Pulse width tp 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 ) -
Parameter Symbol : Unit |Note / Test Condition
Min. |[Typ. [|Max.
Thermal resistance, junction - case Rinic - 0.65 0.8 <TIW |-
Thermal resistance, junction - ambient |Ria - - 40 <C/W |device on PCB, minimal footprint
TO263-7L
Values ] o
Parameter Symbol : Unit |Note / Test Condition
Min. |[Typ. [|Max.
Thermal resistance, junction - case Rinic - - 1.0 <T/W |-
Thermal resistance, junction - ambient |Rusa - - 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 ] o
Parameter Symbol : Unit [Note/Test Condition
Min. |Typ. |Max.
Drain-source breakdown voltage V(8Rr)DSS 1200 |- - Vv Ves=0V, Ip=1mA
Gate threshold voltage Ves)hn 2.0 2.8 |4.0 \Y Vbs=Vas, Ip=10mA
Zero gate voltage drain current loss i i 1 uA  |Vos=1200V, Ves=0V
Gate-source leakage current lss+ - - 100 A Ves=20V, Vps=0V
Gate-source leakage current less- - - -100 A Ves=-5V, Vps=0V
Drain-source on-state resistance Ros(on) - 80 100 Ves=20V, 1o=20A, T=25°C
93.1 M |Ves=20V, 1p=20A, T=150°C
Gate resistance (Intrinsic) R - 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, Vbs=1000V, f=200KHz
Reverse transfer capacitance Ciss - 4 - pF  |Ves=0V, Vbs=1000V, f=200KHz
Turn-on delay time td(on) - 10 - ns
Rise time tr - 6 - ns
. Vpp=800V, Ves=20V,
Turn-off delay time tacofn - 16 - ns Io=20A,Re=0Q;
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 ] o
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, Ip=20A, Ves=20V
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Table 7 Reverse diode characteristics

Values ] o

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 tr - 57 - ns
Y Voo =800V, Io =20A, +Ves
=+ -Vgs =-

Reverse recovery charge Qn - 195 - nC LLoad=568:J/Il| Glig:g\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

Vas (V)

Gate Charge, Q; (nC)
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Diagram 3: Typ. transfer characteristics Diagram 4: Typ. gate charge
150 16 .
Conditions: i
1= 20A :
lgs = 50 mA |
120 - 12 4]ves= s0ov i
T,=25% !
2 :
8 i
-— 90 7] :’l g j
< g !
: ;
60 1 T e e e
3 i
] i
HI\ |
@ i
304 § 0 |
) 4 i i . i . .
' ! ' ! ! 0 10 20 30 40 50 60
0 ) 10 19 20

Io=f(Ves); Vbs =20V; parameter: T;

Ves=f(Qgate);I0=20A ; Vbs =800V; turn-on pulse




@

RTQ120N080, RTW120N080, RTG120N080

=
g o
-1 c
© i = oS
2 : S 2
S ' c
o _ ! 5
P | ¥ =] =
£ ; 1 8 2
© ! H
—_ H () —
2 m ¥ o)) =
5 _ | " £
- E H +——+ 8 ©
c | H =2
s " 2
bd ]
o m ! S =
o i [ =
2 | I i m = .
@ | m 5 =
@ i i @ =
© m . T =
o : o 2
m T 2 ©
= ! N > g
Fy i T ° S
®© - s o © —
5 “ IR = ]
' = 5
8 = LI ‘
3 i - om -
a 1 > o >
> H o > %. o
- ' H 1l - 1l
| H n e = "
o ' Y i @ - Y
e P T T k o V.. = +— =1 = =1 — =1 =1 =1 Vy
[} m 1= = =] — @ c [¥=] T -t o od o — ~
© = - a c O =
58 g g - > |55 (A 95a =
- = D o0 11
85 (4d) @3uejpeden N © c 2
o s O [ag=X >
c =
v o | rTTTEWTTTATTTTTTTTT £ T R T T T n
(p—— T - - "0 -7 ""r——"7" """ 1——77T -.1- — “
| | T g |
s | | o 5 “
£ > B A A b W N A SR N AN A
o Hes: |+—+4-4-—t—oi—t-—18 = 3 g
@ ECES i | | i i ° i
M | 1 1 | | I m ;
1 I [ ] 1 I I I !
o IR PR R S S P S, S— By = I S S N S N SR SN
3 A A R A 3 : P g
S Lo o 5
o [
> R TR b L g9 e =
fo] ] | [ ] | | I - = N A bbb 4w =
— i | [ ] | I I ) n ~
o | | ] 1 | | I @ w
c 1 I [ ] 1 I I @ =
0 b b L0 2 @ : 5
o i | i ] | i i [~ & m H g
[} I | . e N I e I o e e il 1 T . St et
< | i I ] | i I g I H 2 3
o | | I 1 | | I E ;& m
— | | ] 1 | | I
3 [ i S S S S M S R 2| |2 s
5® | | I 1 ] | | I c a ) w 2
— 1 | I 1 1 | 1 1 =] > o [ T e e et e S R H
23 R A T I R N N g A g
Y === T+ dm———f————p———g————p———— m % o =
o E 1 1 [ i ] I I I =2 !
= i i I 1 i | i i > ° !
5= Y A T s St S S S & T S e °
mV c _|||_ 1 _ 1 I _ ] | ||_ ||||| o m M [ A
T S A /A S e S El |= S
- | | 1 1 1 | | I m I
Y= . oo e 3 q 9 I
o | Sl B i e . [ - b [%2)
>3 S B | e e . I gl |2 £3%7s 3
55 YA _ =| [« % ELLS =
0 o | | 1 1 ] | | I \—|U N~ .m m |M = - [ ' _(|H
£ S NS /8 S S S N N N El g — i ; = ¥
= S \n S wn S n =] w0 o _L_n) = W = 3 3 o T | 3 P = s S 3 mNu,
% Pnu o o o o~ o~ - - S S & w c &
2 = .y o
eyt (A) *n a8e3j0n ploysaiyL L Ao (*nrd) “© 59y “@suelsisay uQ &




RTQ120N080, RTW120N080, RTG120N080

&

forward voltage, Ves as parameter

Diagram 9: Typical body diodes forward current as function of| Diagram 10: Typical body diodes forward current as function

of forward voltage, Vesas parameter
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Iso=f(Vsp); T=25 °C

Isp=f(Vsp); T=175 °C

Diagram 11: Safe operating area(SOA)

Diagram 12: Power dissipation as a function of case
temperature limited by bond wire
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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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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
Ip P | o4 _ dig/di
| 4 e=lg+ 1
R ¢
Fg_‘ﬁ ¢
L.
- Vbs = =+ —(—
) S
[
Ra2 <
|
)
A Y
Ra1 = Ra2 v

Table 9 Switching times

Switching times test circuit for inductive load Switching times waveform
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Package Outlines
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A 4,83 5.02 5.21
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AZ 1.91 2.00 216
b 107 1.20 1.28
b 107 1.20 1.33
b1 2.39 267 2.94
b3 107 130 1.60
bs 2.39 253 2,69
b6 2.39 253 2,64
c 0.55 0.60 0.68
) 0.55 0.60 0.65
D 2330 | 2345 | 2360
D1 1625 | 1655 | 1765
D2 0.95 119 1.25
E 1675 | 1504 | 16.13
E1 13.10 14.02 14,15
E2 3.68 440 5.10
E3 1.00 1.45 1.80
E4 12,38 13.26 13.43
e 2.54 BSC
el 5.08 BSC
L 17.3 17,57 17,82
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SYMBOL NOTES
MIN. NOM. MAX.
A 483 5.02 5.21
Al 2.29 M4 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 2.39 6
b3 1.91 2.00 2.34
b4 2.87 3.00 3.22 6,8
b5 2,87 3.00 3.18
c 0.55 0.60 0.69 ]
cl 0.55 0.60 0.65
D 20.80 20.95 21.10 4
D1 16.25 16,56 17.65 5
D2 0.51 1.19 1.35
E 15.75 15.94 16.13 4
E1 13.46 14.02 14.16 5
E2 432 49 5.49 3
e 5.44BSC
L 19.81 20.07 20.32
L1 4,10 4,19 4,40 6
oP 3.56 3.61 3.65 7
@P1 7.19REF.
Q 539 5.79 6.20
s 6.04 8.17 6.30
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TO-263-7L

LE

p—

L5

Y

117

dl
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PLP.IINGi I.__I_JT-T ELATING j'“
L—[nu-l cace L eyl BASE

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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