SYSDO80ON120T44

General Description

The SYSD0O80N120T44 1200V, 80mQ
SiC power MOSFET is an N-

channel enhancement mode device. This device

shows high current density and great switching behavior.

Due to excellent thermal conductivity, this device
significantly improved in thermal capability and

temperature independent switching behavior.
Features
m High Blocking Voltage with Low On-Resistance

m High Speed Switching with Low Capacitances
m Easy to Parallel and Simple to Drive
B Avalanche Ruggedness

m Halogen Free, RoHS Compliant

Applications

m Solar Inverters

m Switch Mode Power Supplies

m High Voltage DC/DC Converters
B Battery Chargers

m Motor Drives

W Pulsed Power applications

Pros
m Higher System Efficiency

B Reduced Cooling Requirements
B Increased Power Density

B Increased System Switching Frequency

Product Summary

Vos | 1200V
Ip@25°c) 36A
Rosen) | 80MQ
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SYSDO80ON120T44

Electrical Characteristics (Tc = 25 °C unless otherwise specified)

Drain- Source Breakdown Voltage V(BR)DSS Ves=0V, Ib=100pA 1200
Vbs=Ves, Ib=56mA 2.0 2.9 4 Vv
Gate Threshold Voltage Vas(th) Vos=Vos . lo=5mA, Ts/=150°C >4
Zero Gate Voltage Drain Current Ioss Vops=1200V, Ves=0V 1 100 MA
Gate- Source Leakage Current less Ves=20V, Vos=0V 250 nA
Drain. S on-S Resi R Ves=20V, [b=20A 80 98 0
rain-Source On-State Resistance DS(on) Ves=20 V., 10=20A, Ts=150°C 144 m
T duct . Vbs=20V, Ibs=20A 10 S
ransconductance g Vbs=20V, Ips=20A, T/=150°C 9
Input Capacitance Ciss Vas=0V 1130
Output Capacitance Coss Vps=1000V 92 pF
Reverse Transfer Capacitance Crss f=1MHz 7.5
Coss Stored Energy Eoss Vac=25mV 50 "
Turn-On Switching Energy Eon Vbs=800V,Ves=-5/20V, 523
Ib=20A,Ra(exy=2.5Q, J
Turn Off Switching Energy Eorr LetseH 72 H
Turn-On Delay Time td(on) 15
Rise Time t Voo=800V, Ves=-5/20V 22
: Ib=20A, Raext)=2.5Q), ns
Turn-Off Delay Time t(off) RL=400 24
Fall Time tr 14
Internal Gate Resistance Ra(int) f=1MHz, Vac=25mV 3.9 Q
Gate to Source Charge Qgs 17
Gate to Drain Charge Qgd \I/DSZ_(?AOOV’ Ves=-5/20V 29 nC
Total Gate Charge Qg o~ 71

*Based on the results of calculation, note that the energy loss caused by the reverse recovery of free-wheeling diode is not included in Eon

Built-in SiC Diode Characteristics (Tc = 25 °C unless otherwise specified)

. Ves=-5V, Isp=10A 4.3

Inverse Diode Forward Voltage Vsb Vos=-5V. lso=10A, T/=150°C 38 \%
Continuous Diode Forward P

Current Is Tc=25°C 36 A
Reverse Recovery Time ter v 5V 1o=20A. VeeB800Y 24 ns

Gs=-9V, lsp= , VR=

Reverse Recovery Charge Qr dif/dt=1950A/ps 152 nC
Peak Reverse Recovery Current lrrm 10 A
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Absolute Maximum Ratings (Tc = 25 °C unless otherwise specified)

Drain - Source Voltage Vbsmax Ves =0V, 1b=100pA 1200 \%
Gate - Source Voltage Vasmax Absolute maximum values -10/+25 \Y
Gate - Source Voltage Vaesop Recommended operational values -5/+20 \
. . Ip Ves=20V, Tc=25°C 36

Continuous Drain Current Vos=20V, Tc=100°C o4 A
Pulsed Drain Current ID(pulse) Pulse width te limited by Tjmax 80 A
Power Dissipation Po Tc=25°C, T.=150°C 192 W
Operating Junction and Storage Ty, Tstg o
Temperature -55 10 +150 c
Solder Temperature TL 1.6mm (0.063”) from case for 10s 260 °C
Mounting Torque Ma M3 or 6-32 screw 1 Nm
Thermal Resistance

Thermal Resistance, Junction to Case Re,uc 0.60 0.65 °C/W
Thermal Resistance, Junction to Ambient Re,a 40 oC/W




SYSDO80ON120T44

Drain-Source Current, les (A}

Drain-Source Current, ks (A}

70

50

20

10

On Resistance, RoS os[mOhms)

Typical Device Performance

Fig.1 Output Characteristics T, = -55 °C

Conditions- oz 20 V=18V
T,=-55°C
tp=< 200 ps // f"”
o7 .-—"/ ~
///f Vs = 12V
-""—“
/f/'r ____..-""- P
0.0 2.5 5.0 7.5 10.0 12.5
Drain-Source Voltage,Ves(V)
Fig.3 Output Characteristics T,= 150 °C
Conditions
T=150°C
Tlte=+200= Vi =18 |]
v::ﬁ:x: ™
=
"
=<
..--""'"-—-'
o il
-
0.0 2.5 5.0 7.5 10,0 125

Drain-Source Voltage, Ves[V)

Fig.5 On-Resistance vs. Drain Current For

Various Temperatures

250

Conditions: |

Wi = 2V
o 200ps

200 " g

150 —

e il
100

T=25 e S, o

T,=-55C
50
a
(1] 10 20 30 40 50

Drain-SourceCurrent, Ips[A)

Dirain-5ource Current, 105 (A}

On Resistance, Ro o= (PLL)

Fig.2 Output Characteristics T,= 25 °C

70
Cenditions: _— r"f.-'::-
T=25°C zw\ =

60 1 tp =« 200ps = .%? "_,""J
50 V‘
20 //' /_:
10 V 1 -_____..-'"'"-
20 i ] =
// | —
10 o / "]
e

0

0.0 25 5.0 7.5 10.0 125

Drain-SourceVoltage, Vs (V)

Fig.4 Normalized On-Resistance vs. Temperature
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Drain-Source Current, 195 [A)
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Fig.7 Normalized On-Resistance vs. Temperature
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Fig.13 3rd Quadrant Characteristic at -55 °C
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Drain-Source ContinousCurrent, 10S(bC{ A)
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Switching Times (ns)

Avalanche Current(A)

SYSDO80ON120T44

Fig.25 Clamped Inductive Switching Energy vs. Rg(ex) Fig.26 Clamped Inductive Switching Energy

vs. Temperature
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Package Dimensions
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Symbol | Dimensions In Millimeters Symbol | Dirpens ons In Millimeters

_ Min. | Avg. = Max. Min. Avg. Max.
A ' 4.83 5.02 5.21 | D2 0.95 1.19 1.25
A1 2.29 2.41 2.54 E 15.75 15.94 16.13
2| 18t | 200 | 216 | E1 | 1s0 | 1402 | 115 |
b’ 1.07 1.20 1.28 ' E2 [ 3.68 4.40 5.10
b 1.07 | 1.20 1.33 . E3 1.00 1.45 1.90
b1 ‘ 2.39 | 2.67 2.94 | E4 12.38 13.26 13.43
b2 I 2.39 2.67 2.84 e 2.54 BSC

------------ b3 1.07 130 1 160 | el ‘ 5.08 BSC
b4 I 1.07 . 1.30 . 1.50 L 17.31 17.57 17.82
b5 | 239 | 288 | 260 | | L1 397 | 410 | 4d7
oo | 239 | 253 | 264 | | L2 | 235 | 250 | 265
c 0.55 0.60 0.68 | PP ' 3.51 3.61 3.65
c1 + 0.55 . 0.60 0.65 1 PHP1 7.19 REF.
D I 23.30 . 23.45 [ 23.60 1 Q 5.49 5.79 6.00
D1 _ 16.25 | 16.55 | 17.65 _ S | 6.04 6.17 6.30




