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AMPCW120R40CU
1200V 40mohm SiC N channel MOSFET

Features:

» High-speed switching performance

* low capacitances

» Fast intrinsic diode with low reverse

recovery (Qrr)

+ Halogen-free, RoHS complian

t (Note 1)

Key Performance Parameters:

Parameter Value Unit
Vbs 1200 Y,
Rpson: tvp @Ves =18 V 40 mQ
I 57 A
Pb 300 w

Ordering Information:

Applications:

* motor drive

« OBC

(1)-.(2) (3)

DC/DC converters
Switched mode power supplies
Solar inverters

O
®)

(1) Gate
(2) Drain
(3) Source

*1 Body Diode

Ordering Code Package Type Marking Code Form Packing
AMPCW120R40CU TO-247-3L AMP120R40CU Tube 450 per box
Notes:
1. Contact Marching Power sales for detail informations
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Maximum Ratings (T.= 25°C unless otherwise noted)
Symbol Parameter Value Units
Vbs Drain-Source Voltage 1200 \
" Drain Current - Continuous (T¢ = 25°C) (Neted) 57 A
Drain Current - Continuous (T¢ = 100°C) Mot D) 41 A
lowm Drain Current - Pulsed M2 120 A
Vas Gate-Source Voltage (dynamic) -10/+22 Vv
Vas Gate-Source Voltage (static) -4/+18 Vv
Po Power Dissipation (T¢c =25°C) 300 W
T; Tsto Operating and Storage Temperature Range -55to0 +175 °C
Thermal Characteristics
Symbol Parameter Value Units
RaJc Thermal Resistance, Junction-to-Case, Steady-State 0.5 °C/W
Reua Thermal Resistance, Junction-to-Ambient, Steady-State 40 °C/IW
Notes:
1. The max drain current limited by maximum junction temperature
2. Repetitive Rating: Pulse width limited by maximum junction temperature
©2023 Marching Power. All rights reserved 2/13 Ver.1.0
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Electrical Characteristics (T;=25°C unless otherwise noted)
Symbol Parameter Test Conditions Min Typ Max | Units
Static Characteristics
BVpss | Drain-Source Breakdown Voltage Ves=0V, Ip=100 pA 1200 \V;
Ibss Zero Gate Voltage Drain Current Vps=1200V, Vgs=0 V 5 50 pA
VGS =+18 V, VDS =0V 100 nA
lass Gate Leakage Current
VGS:'4V1 VDSZO \ 100 nA
Vps = Vgs, Ip=9.5mA 2.0 2.7 3.7 Vv
Veseny | Gate Threshold voltage Vps = Vgs, Ip=9.5mA,
T;=175°C 1.9 v
Ves=18V, Ip=33.3A 30 40 50 mQ
Rosony | Drain-Source on-state resistance Vgs= 18V, Ip= 33.3A,
T,=175°C 69 ma
Vps=20V, Ip=33.3A TBD S
Grs Forward Transconductance Vps=20V, Ip=33.3 A,
P TBD S
T,=175°C
Dynamic Characteristics
Ciss Input Capacitance 2530 pF
Coss Output Capacitance Vps =800V, Vas=0 V, 152 pF
Crss | Reverse Transfer Capacitance F'=100kHz, Vac = 25mV 9 pF
Eoss Coss Stored Energy TBD pJ
Rg Gate Resistance F=1MHz, Voc=25mV 0.8 Q
Qcs Gate-Source Charge TBD nC
: Vps = 800V, 15 =33.3 A,
Qcp Gate-Drain Charge Ve = -4/+18V TBD nC
GS— ~
Qc Total Gate Charge TBD nC

©2023 Marching Power. All rights reserved 3/13 Ver.1.0
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Switching Characteristics MN°t3
Symbol Parameter Test Conditions Min Typ Max [ Units
Toony | Turn On Delay Time 72 ns
Tr Rise Time Vop =800V, Ip=33.3A, 32 ns
. VGS =-4/+18 V, RG,EXT: 51Q
Toorr | Turn Off Delay Time L = 500 uH 55 ns
Tk Fall Time 39 ns
Diode:
Eon Turn On Energy Body Diode at Vgs =-5V 810 pd
Eore | Turn Off Energy T,=25°C 580 ud
Toony | Turn On Delay Time 73 ns
— Vpp=800V, Ip=33.3A,
TR Rise Time VGS =-4/+18V, RG,EXT: 510 31 ns
Toorr | Turn Off Delay Time L =500 pH 60 ns
Tk Fall Time Diode: 42 ns
Eou | Turm On Energy Body Diode at Vs =-5V 1161 uJ
T;=175°C
Eorr Turn Off Energy 656 pd

Note3: All switching charateristics reference TO-247-3L.

Drain-Source Diode Characteristics (T;= 25 °C unless otherwise noted)

Is Maximum Continuous Drain-Source Diode Forward Current 63
lsm Maximum Pulsed Drain-Source Diode Forward Current 100
Ves=-4 V', lsp=20 A 3.8
Vsp Diode Forward Voltage Ves=-4V, lsp=20 A,
T;=175°C 3.4 v
lrm Peak Reverse Recovery-Current 10 A
: Vgs=-4V,Ilsp=33.3 A,
T Reverse RecoveryTime . 16 ns
RR Y V=800 V, di/dt = 1400 Aljis
Qrr Reverse Recovery Charge T;,=25°C 100 nC
lrm Peak Reverse Recovery Current Ves= -4V, lsp=333 A, 24 A
Trr Reverse Recovery Time Vg =800V, di/dt = 1400 A/us 41 ns
T;=175°C
Qrr Reverse Recovery Charge 629 nC
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Electrical Characteristics Diagrams Mo©4

120 7 120
/ .
/ -z
. V..=1 .
100 / 100 o 18—
. L g .-
— / - — 7/, - e
< V=18 - < y -
NS Gs § .- NS Vee=1 7 .
o 80 / - o 80 e
‘_g D V=15t % /78w
S / S NV
S 60 ! . S 60 /. Ves=12 B
3 / 2 Vg=12 3 7, -
@ ' , @ Ve -7
& / r < /. -
£ a0 /e g 40 0 e Ve
- - / 4
2 /G & A
N /. VeV - - - -~ ]
20 /. Cae==TT 20 /¢
At e feo V=6V
b Vgs=6V £
0 0
0 2 4 6 8 10 12 2 4 6 8 10 12
Vps » Drain-Source Voltage (V) Vps , Drain-Source Voltage (V)
Figure 1. Output Characteristics (T,; = 25°C) Figure 2. Output Characteristics (T,; = 175°C)
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Electrical Characteristics Diagrams Mo©4
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Figure 7. Body Diode Characteristics (T,; = 25°C) Figure 8. Body Diode Characteristics (T,; = 175°C)
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Electrical Characteristics Diagrams Mo©4)
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Figure 9. Threshold Voltage vs. Temperature Figure 10. 3rd Quadrant Characteristics
(T,; =-25°C)
120 80
100 <
T 60
- 3
< 80 P
£ 3
o £
5 60 §40
- O
8 3
&) 5
- o
B 40 @
c
<
5 20
b
20 0
0 0
0 2 4 6 8 10 0 25 50 75 100 125 150 175
Vgp, Source-Diode voltage (V) Tease, Case Temperature (°C)
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Electrical Characteristics Diagrams Mo©4)
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Figure 13. Maximum Power Dissipation Derating

Figure 14. Capacitance Characteristics (0 - 200V)
vs Case Temperature
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Figure 15. Capacitance Characteristics (0 - 1000V) Figure 16. Clamped Inductive Switching
Energy vs. Rgexy
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Electrical Characteristics Diagrams Mo©4)
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Figure 21. Clamped Inductive Switching Energy Figure 22. Clamped Inductive Switching Energy
vs. Temperature vs. Drain Current (Vpp = 600 V)
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Figure 23. Clamped Inductive Switching Energy
vs. Drain Current (Vpp = 800 V)

Note4: All figures reference TO 247-3L.
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Test Circuit and Waveform

Gate Charge Test Circuit & Waveform
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Package Outlines

TO-247-3L PKG Outlines

gp| A~

4206

s

W[A[E®]

Jx b
[€o.2s@[B[aM)]

BASE METAL

1B ‘qj
g

e

PLATING / —==+b,b1,bI——=—

SECTION "F—F", "G=G" AND "H-H"
SCALE: NONE

NOTE ;

1. ALL METAL SURFACES: TIN PLATED. EXCEPT AREA OF CUT

2. DIMENSIONING & TOLERANCEING CONFIRM TO
ASME Y14.5M-1994,

3. ALL DIMENSIONS ARE IN MILLIMETERS.
ANGLES ARE IN DEGEREES.

4. THIS DEAWING WILL MEET ALL DIMENSIONS REQUIREMENT
OF JEDEC outlines TO-247 AD.

1-GATE
2 -DRAIN (COLLECTOR)

3 - SOURCE (EMITTER)
4 - DRAIN (COLLECTOR)
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SYMBOL MIN MAX
A 4.83 5.21
Al 2.29 2.54
A2 1.91 2.16
b’ 1.07 1.28
b 1.07 1.33
bl 1.91 241
b2 191 2.16
b3 287 338
b4 287 3.13
c' 0.55 0.65
c 0.55 0.68
D 20.80 21.10
Di 16.25 17.65
D2 0.95 1.25
E 15.75 16.13
El 13.10 14.15
E2 3.68 5.10
E3 1.00 1.90
E4 12.38 13.43
e 544 BSC
N 3
L 19.81 2032
L1 410 440
¢P 351 3.65
Q 5.49 6.00
S 6.04 6.30
T 17.5° REF.
W 3.5°REF.
X 4° REF.
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Revision History:

Revision

Date

Subjects (major changes since last revision)

1.0

2023-11-03

Initial Version
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Terms & Conditions of usage

1. The product specifications, characteristics, data, materials and structures given in this
datasheet are subject to change without notice.

2. The information given in this datasheet shall in no event be regarded as a guarantee of
conditions or characteristics. Marching-Power Technology Co., Ltd. does not warrant or assume
any legal liability or responsibility for the accuracy and completeness of any examples, hints or
any typical values stated herein and/or any information regarding the application of the product.

3. This datasheet is only used as a reference for customers to apply our products, Marching-
Power Technology Co_, Ltd. does not undertake to permit the use of intellectual property rights or
any third-party property rights related to the product information described in this datasheet.

4. Although Marching-Power Technology Co., Ltd. is committed to enhancing product quality and
reliability, all semiconductor products still have a probability of failure. When using Marching-
Power semiconductor products in your equipment, you are requested to take adequate safety
measures to prevent the equipment from causing accidents or events including but not limited to
physical injury, fire or damage to other property if any of the products become faulty.

5. The products introduced in this datasheet are electrostatic sensitive devices and must be
protected against static electricity during device installation, testing, packaging, storage and
transportation.

6. Do not use the products introduced in this datasheet in equipment or systems that requiring
strict reliability orfand may directly endanger human life such as medical, life-saving, life-
sustaining, space equipment, aeronautic equipment, nuclear equipment submarine repeater
equipment and equivalents to strategic equipment (without limitation).

7. No part of this datasheet may be disseminated and reproduced in any form or by any means
without prior written permission from Marching-Power Technology Co_, Lid.

8. The data contained inthisdatasheet is exclusively intended for use by professional technicians
only. It is the responsibility of the customer's own technical departments to evaluate the suitability
of the product for the intended application and the completeness of the product information given
in this document with respect to corresponding application. If you have any question about any
portion in this datasheet, contact Marching-Fower Technology Co., Ltd. before using the product.
Marching-Fower Technology Co., Ltd. shall not be liable for any injury caused by any use of the
products not in accordance with instructions set forth herein.
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