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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

g’/RoHS

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
ADQ120N080G2 TO-247-4L ADQ120N080G2
ADW120N080G2 TO-247-3L ADW120N080G2
ADG120N080G2 TO-263-7L ADG120N080G2
TO-247-4L TO-247-4L TO-247-3L ’Drain
Drain
' \ ;
<3 B
Gate HJ/ Gate —
Driver Power
Source” “ Source o
2
Source
TAB
s TO-263-7L

Power
Source
(Pin3,4,56,7)
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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) Ves -5 - 20 \Y 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
dering remperatd T 300 [T
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 Rihic - - 1.0 <T/IW |-
Thermal resistance, junction - ambient |Rumsa - - 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(@r)pss 1200 |- - Vv Ves=0V, Ip=1mA
Gate threshold voltage Ves)hn 2.0 2.8 |4.0 \ Vbs=Vas, Ip=10mA
Zero gate voltage drain current loss i i 1 uA  Vps=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, Ib=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, 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
. 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 |Vobp=800V, Ib=20A, Ves=20V
Gate to drain charge Qg - 17 - nC |Vbpb=800V, Ib=20A, Ves=20V
Gate charge total Qg - 58 - nC |Vbp=800V, Ib=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 - \V 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:Ség;/H 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)

150 150
T=25°C T=175C
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Diagram 3: Typ. transfer characteristics Diagram 4: Typ. gate charge
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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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Vso (V)

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
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Table 9 Switching times

Switching times test circuit for inductive load
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6 Package Outlines

TO-247-4L
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DIMENSIONS
SYMBOL
MIN HOM. BAAX,
A 4.83 502 521
A1 228 241 2.54
A2 191 2.00 218
b 1.07 1.20 1.28
b 1.07 1.20 1.33
bi 2.39 2.867 284
b3 1.07 1.30 1.60
k& 2.39 2.53 2.68
b 2.39 2.53 2.64
c 0.55 0.60 058
cl 0.55 0,60 0.65
[u} 23.30 23,45 23,680
A 16.25 16.55 17.65
Dz 0.95 1.19 125
E 1575 1554 16.13
E1 1310 14.02 14.15
E2 3.68 4.40 510
E3 1.00 1.45 1.90
E4 12.38 13.26 13,43
& 2.54 BSC
el 5.08 BSC
L 17.31 17.57 17.82
L1 3.97 4.19 437
L2 235 2.50 265
ar K| 381 3.65
@R 7.19 REF.
Q 549 272 G.00
S 6,04 617 630

ap

b5

~—(bb5)—~

Section F--F, G--G
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TO-247-3L
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4 Ex‘ﬁosed Cu
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b4 - a1
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DIMEMSIONS
SYMBOL MOTES
MIN NOM., BAK,
A 4583 5.02 5.1
A 239 241 256
h2 150 2.00 740
b 112 1.20 133
b 142 1.20 1.26
b2 18 200 2308 G
b3 191 200 234
bd 25T .00 322 6.8
b 287 3,00 316
G 055 060 0E9 (i
1 .55 0,60 .65
o 2080 2005 2910 4
(5 16.25 16.55 1765 5
D2 051 118 1.5
E 1575 15.54 1613 4
E1 1346 1402 14.16 5
E7 432 491 549 3
2 5 44BSC
L 19.81 20.07 2032
L1 440 418 4.40 G
P 356 161 165 7
@r1 7 AGREF.
o 539 5,79 £.20
5 6.0 617 .30
Mote:
1. Package Reference: JEDEC TO247, Varation AD.
2. All Dhmensions Are In mm.
3. Slot Required, Noich May Be Rounded
4. Dimension & E Do Mot Include Mald Flash. Mold Flash Shall

Mot Exceed 0.127mm Pre Side, These Dimensions Are Measured
Al The Outermost Extreme OF The Plastic Body.

Thermal Pad Contour Oprional Within Dimension D1 & E1,

. Lead Finish Uncontrolled In L1,

. @P To Have A Maximum Drafl Angle OF 1.5 To The Top OF The
Part With A Maximum Hole Diameter Of 391 mim.

Dimension "b2" And "bd4" Does Mot Include Dambar Protrusion,
Allowable Dambar Protrusion Shall Be 0.10mm Total In Excess OF
"b2" And "bd” Dimension At Maximum Material Condition,

-

o
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TO-263-7L
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T . r
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) DETAIL A"
ROTATED S0°CW
SCALE 11
PLATING r_b_j:‘ls H"m“s}\_ j"
'
T
(X} —
T [
L
| \ I
-[b‘]—-| . BAsE N
“METAL smonmr E
SECTIONEE
SYMBOL MIN MAX SYMBOL MIN MAX
A 430 470 L 1.78 279
Al - 0.25 L1 - 1.60
A2 202 242 L3 0.25B5C
b 0.50 0.70 L4 0.93B5C
b1 0.50 0.65 L5 1.04B5C
b3 0.60 0.75 L6 0.93B5C
c 045 0.60 H 14 61 [ 15.88
cl 045 055
c2 125 140
D 9.10 950
D1 6.86 742
D2 072 1.12
D3 0.40 0.80
D4 445 485
E 968 10.08
= 7.70 8.30
E2 155 1.95
E3 3.04 344
E4 321 361
e 1.27 BSC
el 7.62 BSC
NOTE ;

1. DIMENSIONING & TOLERANCEING CONFIRM TO
ASME Y14.5M-1994.
2. ALL DIMENSIONS ARE IN MILLIMETERS.

ANGLES ARE

Lh s

OO0 =] On

(Cp.K.Cpk).

IN DEGREES.

. RADIUS ON TERMINAL IS OPTIONAL.

. GENERAL TOLERANCES - LINEAR £0.05
. PLASTIC BODY ANGLES: 5° UNLESS OTHERWISE SPECIFIED.

. PLASTIC BODY RADIUS: MAX. 0.25 UNLESS OTHERWISE SPECIFIED.
. PLASTIC BODY FINISHIN: MATT FINISHING Ra=1.3+0.2 MICRONS

- MISMATCH MAX =0.05 (CAVITY TO HOLE AXIS)}
- ASTERISKED QUOTES ARE SUBJECTED TO THE SPC CALCULATION
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