@ Prisemi

PSICM4TAT120R40A
SiC MOSFET

Description
Vos(V) Ros(on)(MQ) Io(A)
1200 40 69

» High Speed Switching with Low Capacitances
» High Blocking Voltage with Low RDS(on)
» Avalanche Ruggednes

Applications

» Solar Inverters

» Switch Mode Power Supplies

» High Voltage DC-DC Converters
> Batterry Chargers

TO-247-4L (Top View)
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Schematic diagram

Absolute maximum rating@25°C

Drain-Source Voltage Vs 1200 \

Gate-Source Voltage ( Absolute maximum values) Vasmax -8/+22 \

Gate-Source Voltage ( Recommended operational values) Vasop -4/+18 \%
Tc=25°C 69

Continuous Drain Current Io A
Tc=100°C 50

Pulsed drain current (T = 25°C, tp limited by Tj...,) st 139 A

Power dissipation Po 346 W

Operating Junction Temperature T, -40 to +175 °C

Storage Temperature Tsre -40 to +175 °C
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SiC MOSFET PSICM4TAT120R40A

Electrical characteristics per line@25°C (unless otherwise specified)

Statistic Characteristics

Drain-Source Breakdown Voltage BVpss Vgs = 0V,I5 = 100pA 1200 - - \Y
Zero Gate Voltage Drain Current Ioss VE{'/SF 1_283\/’ - 1 100 MA
GS —
Gate-Body Leakage Current less V\‘;S =_1§\\// ’ - - 250 nA
DS —
Vo=V T=25°C 22 28 | 40
Gate Threshold Voltage Vasitn) | DS 10 GZ’ \%
o= UM T=175°C - 2.0 -
Vs = 15V, T=25°C - 40 52
0=33A N qozsc | - | 62 | -
Drain-Source On-State Resistance Rps(on) mQ
Vs = 18V, T=25°C - 32 40
0=333A 1 qozsc | - | s | -
Transconductance O Vpg = 20V, 15=33.3A - 20 - S

Dynamic Characteristics

Input Capacitance Cies - 2336 -
Output Capacitance Coss \\;Ei 221 é)r(rjlglv f\:/??)oszH\; - 107 - pF
Reverse Transfer Capacitance Cres - 10 -
Turn-On Energy (Body Diode) E,, - 248 -

mJ
Turn-Off Energy (Body Diode) E ¢ - 88 -
Turn-on Delay Time taon) Vbs=800V, 1p=33.3A, - 16 -

Ves=-4/+18V, R;=2.5Q,

Turn-on Rise Time t. L=120pH - 19 -

ns
Turn-Off Delay Time ta (o) - 28 -
Turn-Off Fall Time t; - 10 -
Internal Gate Resistance Ra(int) Vac=25mV, f=1MHz - 1 - Q
Total Gate Charge Qq - 100 =
Gate-Source Charge Qg VDS:8O(7V;;/§333=A'4/+1 8. 1 . 17 - nC

D_ .

Gate-Drain Charge Qgq - 37 -
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SiC MOSFET PSICM4TAT120R40A

Electrical characteristics per line@25°C (unless otherwise specified)

Reverse Diode Characteristics
VGS='4V7ISD=20A’ ) 4.9 _
Body Diode Forward Voltage V. 1,725°C V
S0 Vas=-4V,|sp=40A, | oaa |l
T,=175°C
VGS='4V’ TC=25°C - 43 -
Continuous Diode Forward Current Is A
Vgs=-4V, Tc=100°C - 23 -
Body Diode Reverse Recovery Time t. Ves=-4V, l5=33.3A - 29 - ns
Body Diode Reverse Recovery Charge Q. di/ d\{:TCS);)gX}ps - 692 - nC
Peak Reverse Recovery Current lem SilioNe - 35 - A

Thermal Resistance

Thermal Resistance, Junction-to-Case Resc - - 0.46 °C/W

Thermal Resistance, Junction-to-Ambient Reoia - - 40 °C/W
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PSICM4TAT120R40A

SiC MOSFET

Typical Characteristics
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Figure 2. Output Characteristics T, = 25 °C

1 T T 11
1 [ T T T
1 [ T T T
- - i i o i i
1 [ T T
1 [ T T
1 [ T T T
- - -1 d-—f -l —H-— - -
1 [ T T T
1 [ T T T
1 [ R
Tiioulier i i il il el i
1 [ T T T
1 [ T T T
IR TR, W W S IR N DU S
I I 1 1 1
1 [ T B
1 [ T B
S [ il i M el mrl m
1 ]
1 [ T B
1 [ T T |
- - ===+ = ——bm—m A= — -
1 [ T B
1 [ R T
1 o
T it s e e T
vl [ T T
IS [ T |
| S8 _v o fd v
To e i T |
I [ T |
Se [ T B
1 1 1 1 1
N ¥ 9 ¥ N - © © T N ©
= R e e o o © o
('N'd) - esuelsisay-UOD 224n0S-Ule.q - LSty
+
P
L
k.,
L smabiv e diraadie. Fon b and

Figure 1. Output Characteristics T, = -55 °C
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Figure 4. Normalized On-Resistance vs. Temperature
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Figure 3. Output Characteristics T, = 175 °C
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Figure 6. On-Resistance vs. Temperature

Figure 5. On-Resistance vs. Drain Current

For Various Gate Voltage

For Various Temperatures
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PSICM4TAT120R40A

SiC MOSFET
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Figure 8. Body Diode Characteristic at -55 °C

Figure 7. Transfer Characteristic for

Various Junction Temperatures
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Figure 10. Body Diode Characteristic at 175 °C

Vsp - Source-Drain Voltage - V

Figure 9. Body Diode Characteristic at 25 °C
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Figure 12. Gate Charge Characteristics

Figure 11. Threshold Voltage vs. Temperature
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SiC MOSFET PSICM4TAT120R40A
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SiC MOSFET PSICM4TAT120R40A

Product dimension (TO-247-4L)

A 4.83 5.02 5.21
A E3 A1 2.29 2.41 2.54
E - >
E2 | A2 ® A2 1.91 2.00 2.16
\/ =3 c 0.55 06 0.68
(o 4 [72] — 23
X L = b 1.07 1.2 1.33
(=]
- L I ~
Y b1 1.07 - 1.60
[ L) = =
= ] ~ b2 | 239 : 2.94
(12.p00) 3
" b3 2.39 2.53 2.69
- o,
= I N El D 233 23.45 236
D
| “J b1 { A\ ﬂ E 15.75 15.94 16.13
- b3
3 /\? D1 16.25 16.55 16.85
b2 Al E1 13.11 13.26 13.41
- | |
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D2 3.68 - 5.1
| \|/ . i ) i E2 1 - 1.9
[e1] : BoTtol VIEw D3 2.35 - 2.65
TOP VIEW SIDE VIEW PR
] TiAE] e 2.54 BSC
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L 17.35 17.55 17.75
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SiC MOSFET PSICM4TAT120R40A

IMPORTANT NOTICE

@ and Prisemi are registered trademarks of Prisemi Electronics Co., Ltd (Prisemi),
Prisemi reserves the right to make changes without further notice to any products herein.
Prisemi makes no warranty, representation or guarantee regarding the suitability of its
products for any particular purpose, nor does Prisemi assume any liability arising out of the
application or use of any product or circuit, and specifically disclaims any and all liability,
including without limitation special, consequential or incidental damages. “Typical’
parameters which may be provided in Prisemi data sheets and/or specifications can and do
vary in different applications and actual performance may vary over time. All operating
parameters, including “Typicals” must be validated for each customer application by
customer’s technical experts. Prisemi does not convey any license under its patent rights
nor the rights of others. The products listed in this document are designed to be used with
ordinary electronic equipment or devices, Should you intend to use these products with
equipment or devices which require an extremely high level of reliability and the
malfunction of with would directly endanger human life (such as medical instruments,
aerospace machinery, nuclear-reactor controllers, fuel controllers and other safety devices),
please be sure to consult with our sales representative in advance.

Website: http://www.prisemi.com

For additional information, please contact your local Sales Representative.
. ©Copyright 2009, Prisemi Electronics

@ Prisemi is a registered trademark of Prisemi Electronics.

All rights are reserved.
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