Preliminary Datasheet AARO13V120H3n
SiC MOSFET Transistor

@ AARO13V120H3n
N2 FARNY

Power
Source
(Pin2)

Driver
Source
(Pin 3)

1 23,
Applications: Features:
- H/EV Power Train and Chargers - Low Terminal Capacitances
- PV and industrial applications - Verylow Rpg,,, Over the entire
- Microgrid systems temperature range
- Induction heating and welding - High Speed Switching
- UPS, DC/DC Converters Characteristics
- Fast and Reliable Body Diode
- High Avalanche Energy
- High Operating Junction
Temperature
Absolute Maximum Ratings (T.m»=25°C, unless specified otherwise)
Symbol Parameter Value Unit
Vbs Maximum DC Reverse Voltage
1200 V
VrRrm | Maximum Peak Repetitive Reverse Voltage
Ip Continuous Drain Current (T = 25 °C) 160 A
Ipmax | Maximum Drain Current (T¢ = 100 °C) 125
Vs Gate Source Voltage 23to-10 V
PD Total Power Dissipation (Tc = 25 °C) 750 W
T; Operating junction temperature range -55t0 175
Tstg Storage temperature range -55t0 175 °C
T Lead temperature, soldering 260
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AARO13V120H3n

Static Electrical Characteristics (T, = T, = 25 °C, unless specified otherwise)

Symbol Parameter Test conditions Min Typ Max | Unit
Drain-Source Breakdown
V,s =0V, [; =100 pA
BVpss Voltage s d M 1200 = 1450 v
Vgs =18V, I3 =100 A 12.5 16
Rps.on Drain-Source ON Resistance Vgs_z 180V, I4 = 1004, o o5 mQ
T, = 175°C
Vgs = Vs I = 30 mA 2.0 2.8 3.6
Vin Gate-Source Threshold Voltage Vgs = Vgo Iq = 30mA, V
T = 175 1.8 2.1
Vgs = 0V, Vygg = 1200V 0.8 100
I Drain-Source Leakage current = = pA
DSS Vgs =0V, Vgg = 1200V, Y. 500
Te = 175 °C
Vis =20V, 14 = 100 A, 61
Bfs Trans-conductance Vgs = 20V, 14 =100 A, S
T = 175°C 52.8
Igss Gate-Source Leakage Current —10V < Vg <23V 1 100 nA
Symbol Parameter Test conditions Min | Typ | Max | Unit
Ciss Input Capacitance 5100
Reverse Transfer Ve =0V, V4o = 1000V
gs » Vds ’
Crss Capacitance f=1MHz 6.7 pF
Coss Output Capacitance 270
Qgs Gate-Source Gate Charge 78
Vis =800V, I3 =80A
Gate-Drain Gate Charge ds g : 46 nC
Qga : g Visott = =5V, Vgg,on = 18V
Qg Total Gate Charge 213
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Symbol Parameter Test conditions Min Typ | Max | Unit
ta(on) Turn-on delay time 18.5
t, Rise time 24.7
Vys = —5/18V, Vgg =800, ns
td(off) Turn-off delay time Id = 80A,Rg = 2.20Q, 43.6
ts Falltime L=110uH, Tj=25"C 8.3
Eon Turn On Switching Energy 869 |
¥
Eox Turn Off Switching Energy 264
tacon) Turn-on delay time 16.8
[ Rise time 28.2
_ _ ns
Laofr) Turn-off delay time Vgs = —5/18V, Vg5 = 800V, 54.4
. Id = 80A,Rg = 2.2Q,
tf Fall time L=11OUH,TJ=175°C 9.4
Eon Turn On Switching Energy 1030 )
Eox Turn Off Switching Energy 325 H
. . Vds=Vgs=0V, f=1MHz,
R¢ Gate Series Resistance Ta=25°C 1.7 Q
EAS Avalanche Energy, Single Vdd=50 V, L=5mH 4400 m)
Pulse
Thermal and Mechanical Characteristics
Symbol Parameter Test conditions Min Typ | Max | Unit
Rgjc Junction-to-case thermal Resistance 0.19 0.2 | K/W
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Body Diode Characteristics (T,

AARO13V120H3n

= T, = 25 °C, unless specified otherwise)

Symbol Parameter

Test conditions

Min Typ Max

Unit

Vsa Diode Forward Voltage

Continuous Diode Forward

Current
ter Reverse Recovery Time
Q.r Reverse Recovery Charge

Peak Reverse Recovery

Current
ter Reverse Recovery Time
Qur Reverse Recovery Charge
Peak Reverse Recovery
lmm

Current

Vgs = =5V, I ;g = 80 A,

Vgs = =5V, Iyg = 80 A,
Ty = 175°C

Vys = 800V, I, = 80 A,
Vgs = =5V, Vgg on = 18Y,
di/dt = 5400 A/ys,

Vys = 800V, I; = 80 A,
Vgs = =5V, Vgg on = 18Y,
di/dt = 5400 A/|s,

T, = 175°C

5.01

4.44

140

16.6
0.7

64.2

26.1
1.7

107.4
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Preliminary Datasheet AARO13V120H3n
Electrical Characteristic Diagrams

Conditions Ves=18Y VES=16Y Conditions:
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Figure 1. Output characteristics at T; = 25°C Figure 2. Output characteristics at T;j = 175°C
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Figure 5. Transfer characteristic Figure 6. Body diode characteristic at Tj= 25°C
for various junction temperatures
-8 -7 -6 -5 -4 -3 -2 -1 0 200 Conditions
0 Vas = Vos
Conditions: T S S SR U NS SO B . - 10ma
Tj =175°C -20 i
t, < 200ps 1501 i
— -40 . :
< i > i
> ! = 1254 !
B et RECL LY ER Sl A A S AN -60 >3 !
£ | : |
: | w| | ] ;
0 ! ° :
[ > |
@ WVgs=-2\ |
e - -100 o (751
3 | S |
$ o g o
& [T e ] ‘ -120 L S ™
0 i i i i
................. R 1 ] U S S S N R ——
””””””””” [ | ] ‘ -160 0.00 1 L 1 L L L I ;
i f i i -75 -50 -25 0 25 50 75 100 125 150 175
-180
Drain-Source Voltage, Vps (V) Junction Temperature, T; (°C)
Figure 7. Body diode characteristic at Tj= 175°C Figure 8. Threshold voltage vs. temperature

APC Electronics, Inc. Rev. 00



Preliminary Datasheet

Conditions: T, =25°C,
Vae = 25mV; f=1MHz
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Figure 9. Capacitance vs. drain-source voltage
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Figure 11. Normalized breakdown voltage

vs. temperature

AARO013V120H3n
Conditions: T, =25 °C;
Vac = 25mV, f=1MHz
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Figure 10. Capacitance vs. drain-source voltage
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Figure 13. Switching energy vs. temperature Figure 14. Switching Energy vs. drain current
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Figure 14. Switching times definition

Figure 15. Clamped inductive switching waveform test
circuit
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Package Information:
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AARO13V120H3n

% - Dimension unit: [mm
" Symbol | _Min_| Nom | Wax
[ A 48 5 52
% pa) Al 2.21 2.41 2.61
E,‘ AZ 1.65 2 215
| 1] 1.11 1.21 1.36

b] T.b3

T | | b1 1.11 1.37 1.57
i | | J b2 2.24 2.4 2.6
i | | ‘ b3 2.11 2.21 2.36
Y M ‘ C 0.51 0.6 0.75
207 208 21.3
D1 15.92 16.22 16.52
D2 1 1.2 1.35
E 15.5 15.8 16.1
E1 13 13.3 13.6
E2 4.8 & 5.2
E3 2.3 2.5 2.7

e 254 BSC

=1 2.08 BSC
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Recommended Solder Pad Layout
Note: All dimensions are in mm
i 508 — 254254~
A OO
l\\:“:.{ R0.23 %:i’f’; I.“‘Il;“:t:fﬁ"J "'\‘1'2:?."-'jlf'l
R1.12
TO-247-4L
Ordering Information
Part number AAR013V120H3n
Package TO-247-4L
Unit quantity 300 EA
Packing type Tube
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