AMRO75V120H1

High Power SiC MOSFET Transistor
AMRO075V120H1

Preliminary Datasheet

Applications:

Solar Inverters -

Uninterrupted power supplies -
Switch mode power supplies -
Motor drives -

o

Features:

Driver
Source
(Pin 3)

Drain
{Pin 1)

Power
Source
(Pin 2)

Very low switching losses
Excellent avalanche ruggedness

1
234

High blocking voltage with low on-resistance
High switching speed with low capacitance

- Very fast and robust intrinsic body diode with

low reverse recovery

Absolute Maximum Ratings (T.mb=25"C, unless specified otherwise)

Symbol Parameter AMRO075V120H1 Unit
Vbs DC Reverse Voltage 1200
VGsmax Gate-source voltage, max. transient voltage -10/+22
VGsmax Gate-source voltage, max. static voltage -8/+19 v
Vasop Gate-source voltage -4/ +15
Continuous drain current (Ves = 15V), T¢c = 25°C 35
lo Continuous drain current (Ves = 15V), T¢c = 100°C 25 A
Io(puise) Pulsed drain current 88 A
Ptot Power dissipation 170 W
T; Operating junction temperature -55to0 175 °C
Tstg Storage temperature -55t0 175 °C
M Mounting torque 1 Nm
Thermal and Mechanical Characteristics
Symbol Parameter Test conditions Min | Typ | Max | Unit
Rgjc Junction-to-case thermal Resistance - 0.60 - °C/W
Rgja Junction-to-ambient thermal Resistance - - 40 | °C/W
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Static Electrical Characteristics (Ta =25°C, unless specified otherwise)

Symbol Parameter Test Conditions Min | Typ | Max | Unit
BVpss Drain-Source Breakdown Voltage Ves =0V, Ip =100 uA 1200 - -
Vps = VGS, Ib=5mA 2 3 4 vV
Vasith) Gate-Source Threshold Voltage Vos = Ves, Io= 5mA, 5
T;= 175°C
Ipss Drain-Source Leakage current Vps = 1200V, Vs = 0V - 1 50 uA
lgss Gate-Source leakage current Ves =15V, Vps =0V 1 250 nA
Ves=15V, Ip=20A - 72 92
Rbs(on) Drain-Source ON Resistance Ves =15V, Ip = 20A mQ
T, = 175°C i 115 i
VDs=20V |D= 20A - 18 =
8is Transconductance
Vps=20V Ip=20A, T; = 175°C - 14 -
Reg(int) Internal gate resistance f=1MHz, Vac=25mV - 1.4 - Q

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

Symbol Parameter Test conditions Min | Typ | Max | Unit
Ciss Input Capacitance - 882 -
c Reverse Transfer i ) i
res Capacitance Ves = 0V, Vbs = 1000V, pF
f=1MHz, Vac = 25mV
Coss Output Capacitance - 42 -
Eoss Coss stored energy - 24 - u
Qgs Gate-Source Gate Charge Vop = 800V - 19 -
Qgq Gate-Drain Gate Charge Vs = -4/+15V - 23 - nC
Qq Total Gate Charge Ip=20A, lecs= 1mA - 61 -

Switching Characteristics (T, = 25 °C, unless specified otherwise)
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Symbol Parameter Test conditions Min | Typ | Max | Unit
Td(on) Turn-on delay time - 12 -
T: Rise time Vbop = 800V, - 20 -
ns
Td(ot) Turn-off delay time Vas = -4/1+15V, Ip = 20A., - 23 -
Ts Fall time Roe = 5.1Q, L = 110uH, - 13 -
Eon Turn On Switching Energy Tj= 25°C - 321 - |
Eoff Turn Off Switching Energy - 16 - "
Td(on) Turn-on delay time - 10 -
T Rise time Vpp = 800V, - 20 -
ns
Ta(otf) Turn-off delay time Vs = -4/+15V, Ip = 20A, - 27 _
T Fall time Reeqy=510,L=110pH, =~ ¥ -
Eon Turn On Switching Energy Tj= 175°C - 439 - |
Eoft Turn Off Switching Energy - 18 - "

Body Diode Characteristics (T, = 25 °C, unless specified otherwise)

Symbol Parameter Test conditions Min | Typ | Max | Unit
Ves = -4V, Isp = 10A 3.5
Vsp Body Diode Forward Voltage Vos = -4V, Isp = 10A, 31 Vv
Tj=175°C
ls Continuous diode forward Te = 25°C i i 35 A
current
ter Reverse recovery time Ves = -4V, Isp = 20A, - 12 - ns
Qrr Reverse recovery charge | g =800V, - 0.22 uC
e Peak reverse recovery dif/dt =3.84kA/ps, i 30 i A
current Tj= 25°C
ter Reverse recovery time Ves= -4V, Isp = 20A, - 22 - ns
Qrr Reverse recovery charge Vg = 800V, - 0.52 - uC
e Peak reverse recovery di/dt = 3.89kA/us, ) 37 ) A
current Tij= 175°C

Electrical Characteristic Diagrams
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Figure 1. Output characteristics at T; = -55°C

Figure 2. Output characteristics at T; = 25°C
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Figure 3. Output characteristics at T; = 175°C

4

Analog Power Conversion-Electronics, LLC

Figure 4. Normalized on-resistance vs. temperature

Rev. 00



Preliminary Datasheet AMRO75V120H1

180 — : : : 300 : : e T —
Conditions: Conditions:
VGS =15V |DS =20A
160 | < 200ps 270 t, < 200ps
140 240
o T=175°C @ 210
E 120 - : E
[s] [}
£ £ 180
. 100 5
R T=-55°C - & 150
~ 80 e o
§ o 120 i i i : i i
£ 60 - ] ; : % Veg=13V
.g TJ-:25°C é a0 1 L i L t 1 i
Df 1
D'I: 40 5 60
Vs=15V
20 30 1 1
0 0
0 10 20 30 40 50 60 -5 50 -25 0 25 50 75 100 125 150 175
Drain-Source Current, Igs (A) Junction Temperature, T; (°C)
Figure 5. On-resistance vs. drain current Figure 6. On-resistance vs. temperature
for various temperatures for various gate voltages
100 _ N N - _ _ -
Conditions: ! 6 > 4 3 2 ! 0 0
90 | Vos =20V Conditions:
t, < 200ps o
T; =-55°C _
] 10
80 t, < 200ps
. 10 — -20
< < i}
& 60 2 VsV -30
£ 5 Voi=-2V
[ii] o GS
= 20 = -40
9 % Vs=0V
g 40 S b 50
3 I
o (]
? 30 @
! [
% ® -60
G 20 s
-70
10
-80
0
0 2 4 6 8 10 12 90
Gate-Source Voltage, Vge (V) Drain-Source Voltage, Vps (V)
Figure 7. Transfer characteristic Figure 8. Body diode characteristic at T;= -55°C

for various junction temperatures

5
Analog Power Conversion-Electronics, LLC Rev. 00



Preliminary Datasheet

AMRO75V120H1
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Figure 9. Body diode characteristic at Tj= 25°C

Figure 10. Body diode characteristic at Tj= 175°C
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Figure 11. Threshold voltage vs. temperature

Figure 12. Gate charge characteristics
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AMRO75V120H1
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Package Information:
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Dimension unit: [mm] Dimension unit: [mm]

Symbol Min Nom Max Symbol Min Nom Max
A 4.80 5.00 5.20 19.62 19.92 20.22
A1 2.21 2.41 2.61 - - 4.30
A2 1.85 2.00 2.15 3.40 3.60 3.80
b 1.11 1.21 1.36 - - 7.30
b1 1.11 1.37 1.57 5.40 5.80 6.20
b2 2.24 2.40 2.60 6.20 BSC
b3 2.11 2.21 2.36
c 0.51 0.60 0.75
D 20.70 20.90 21.30
D1 15.92 16.22 16.52
D2 1.00 1.20 1.35
E 15.50 15.80 16.10
E1 13.00 13.30 13.60
E2 4.80 5.00 5.20
E3 2.30 2.50 2.70
e 2.54 BSC
el 5.08 BSC
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Recommended Solder Pad Layout

Note: All dimensions are in mm

T-—-—E.EED— -—-|~—2.5-=|——|-—2.E4—-T

AMRO75V120H1

A OO
I\\\f:./lﬁ\ R0.85 %:ff’) Il““lla‘u'“_T:,"ﬁ"J "\N'Z:_".-f’ J
R1.12
TO-247-4L
Ordering Information
Part number AMRO075V120H1
Package TO-247-4L
Unit quantity 300 EA
Packing type Tube

For more information, visit https://www.apowerc2.com
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