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Advantages
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Application

Higher BVpgg
Lower Rgp

Higher system Efficiency
Higher Frequency Operation
Smaller Passive Components
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Low Switching
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Fewer Cooling
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Higher efficiency
Smaller Size

Lighter Weight
Lower System Cost
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100kW

40kW

20kW

6kW

1kW

eSiC MOSFET’s Target Applications & Topologies

400V Batt.

20~40mQ

20~90mQ

DC-DC DC-AC

Totem Pole
PFC

" bcoc DC-AC 1 & / 800V Batt. iy

20~80mQ

.|

| &

3-phase inverter

Bi-directional DC/DC

Auto DC/DC

I

‘meq AH

i

Traction Inverter

(10~200kW)

PSFBor LLC

800V Batt.

10~40mQ

3® Rectifier FB LLC

3 phase string inverter
20~40mQ

TS5

T lges

3® Rectifier FB LLC

DC/DC DC/AC
(Boost) (2-Level 3 phase inverter)

Industrial

Automotive

650V

1200V

v



e/ SIC MOSFET Product Portfolio

21/30/40/60/80mQ
Die : 5 Parts / Package : 15 Parts

Solar Inverter EV Charging Pole UPS Industrial Motors

18/27/48/172/107mQ
Die : 5 Parts / Package : 15 Parts

TV&LED lighting Telecom/Server (w.UPS) Solar Inverter EV Charging Pole Industrial Motors

: L High Ruggedness (SCWT)



1200V e SiIC MOSFET - Features & Benefits

Power Master Semiconductor’s advanced e/SiC MOSFET provides design flexibility for high system efficiency, higher switching frequency
for system size reduction with higher reliability thanks to its extremely low switching losses, low FOM [Qg X Rpgop), NO reverse recovery

losses of body diode and high ruggedness.

Features

e Extremely low switching losses
*  Low FOM ; Qg X Rpson)

e Fastintrinsic diode

* Robust Avalanche Capability

System Benefits

* Higher system efficiency

* Higher frequency applicability
* Increased power density

* Higher system reliability

* Reduced cooling effort

Perforamnce Benchmark
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PMS 1st Gen. 1200V eSiC MOSFET
Excellent Switching Performance

Target Applications




1200V / 40mQ e SiC MOSFET - Switching Performance
PCW120N40M1vs. Competitors

PMS e SiC MOSFET shows well balanced performance against major Players

,=40A
[ PMS / Comp. C !
I X H Comp. S Comp. | Comp. O Comp. R
1
Eon [uJ] i PCW120N40M1 : i S N e
N e ;
" pMs ) Comp. S
Eoff [uJ] | PCW120N40M1 | Comp. € comp. | Comp. © SCTWB0N120G2 Comp. R
. I 207 238 244 513
' 203 [ 314
N e e o e o o e /
TV
Total SW Losses 1 PCW120N40M1 H Comp. C Comp. | Comp. S Comp. O Comp. R
[ud] 1 H 1150 1188 1261 1317 1780
i 1147 !
N e e o o o o o o /
(T T T T T T T \‘
Peak Vds Comp.R i PMS L%:(\)/\Tlgoﬁaf(;:lv?;np © i Comp. S Comp. |
[V] 1008 ! 1024 | 1027 1028
M e e e A
l’ """""" \‘
. i LS i Comp. | /Comp. O Comp. C Comp. R Comp. S
Negative Vgs [V] I PCW120N40M1 1 v Y Y T
1 -5.8 1 ’ ’ ' '
| U




1200V / 40mQ e SiC MOSFET Switching Losses
PCW120N40M1vs. Competitors

Excellent switching performance

Total Switching Losses
2000

1800
|
1600 POWERMASTER
|
1400
— 1200
S
o)
= 1000
S
L 800
600
400
200
0
5A 10A 20A 30A 40A 50A
Comp. C 188 268 431 752 1150 1636
= PC\W120N40M1 193 271 434 753 1147 1627
Comp. | 190 268 434 768 1188 1711
Comp. O 214 303 489 858 1317 1878
Comp. S 199 283 459 819 1261 1838
--------- Comp.R_G3 230 361 690 1197 1780 2512
Comp.R _G4 164 240 414 710 1091 1627

* Note
*Vpp=800V, Rg=2Q), V= -3V~18V, I;=10A, 20A, FWD=PCH120S10D1(1200V/10A



1200V / 40mQ eSiC MOSFET Switching Noise
PCW120N40M1vs. Competitors

Lower Switching Noise

dv/dt Negative Vg peak at turn-off
o e e . o v e o ]
140 0.0
-1.0
120
-2.0
100 ——
POWERMASTER -3.0
.............
_ -4.0
2 80 —
= >
% n -5.0
ko] (=2
© POWERMASTER
-6.0 Em—
40 0
-8.0
20
-9.0
0 -10.0
5A 10A 20A 30A 40A 50A 5A 10A 20A 30A 40A 50A
Comp. C 15 24 56 73 80 89 Comp. C -3.4 -5.2 -3.0 -5.2 -6.6 -7.0
PCW120N40M1 13 23 53 74 85 92 | | PCW120N40M1 -3.4 -4.8 -3.6 -4.6 -5.8 -6.0
Comp. | 14 24 53 66 69 71 Comp. | -3.6 -4.8 -2.8 -5.2 -6.4 -6.8
Comp. O 13 23 50 63 70 75 Comp. O -3.4 -5.0 -3.4 -5.4 -6.4 -7.2
Comp. S 14 25 49 52 55 58 Comp. S -4.0 -5.0 -3.1 -6.6 -8.0 -8.8
~~~~~~~~~ Comp. R_G3 15 23 28 30 32 33 eeeeeeeee Comp. R_G3 -3.2 -3.4 -5.0 -6.4 -6.8 -7.2
Comp. R_G4 16 26 74 113 121 133 Comp. R_G4 -4 -4 -6 -8 -8 -9

* Note
*Vpp=800V, Rg=2Q), V= -3V~18V, I;=10A, 20A, FWD=PCH120S10D1(1200V/10A



TO-247-4L Kelvin Source Package’ Benefits

Drain
Drain(2) @
Gat
Gate (1) Drain (%)e
(Pin2) Driver
So%rce Power
Source (3) ©) Sotérce
R Gate ( )
G (Pin1) — A Re —L Voo
- 1, . TO-247 —_— 1.2 T
23, 0-247-4L
VLS LSOURCE LSOURCE
— Source —
o Driver gg‘\:\:i
. .. (Pin2)
| Kelvin source driving can remove Fin
Lsource iNto the gate driving path. v
- Increases switch efficiency
e J_
Lower switching losses @ Turn-on Lower gate noise @ Turn-off
e | e | vrca | ot i | Doty | s | s | st | s | e | e | s v [ ™" BP et | ot i | sty oo | s | st | pscop s s v [ .
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P CZ120N80M1

e PCW120N80M1

Reduced Switching Loss by TO-247-4L Package

Turn-on Loss

Switching Losses can be significantly improved !!
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e PCW120N80OM1

Turn-off Loss

-28%
-159 |
5A 10A 15A 20A 25A
37 45 49 53 63
37 45 46 62 88

Color: TO-247 3L White: TO-247 4L

TO-247 4L Benefits Turn-on Turn-off
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Lower Gate Ringing

RL:400.0k
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1200V / 80mQ eSiC MOSFET Benchmark
PCZ120N80M1lvs. Competitors

CZ120N80M1

Comp. |

Comp. O

Comp. R

P
BVpss [V] 1200 1200 1200 1200

Ip [A] 30 26 29 31
Vs op [V] -5/+18 0/+18 -5/+20 0/+18
Vs max [V] -10/ +22 71+23 -15/+25 4] +22
less [NA] (-1§\/1 /0 2V). (-71\-/];23(’)V) ¢ (-f&sz\L/?(z)SV) ¢ (-i/%ggw ¢
Rpbsn) [MQ] (typ) / (max) 80/104 90/125 80/110 80/104
Vg [V 2.0/3.0/45 3.5/45/57 1.8/2.75/43 2.7/-15.6
Int. Rg [Q] 4.0 9.0 1.7 12.0
Vgp [V] 4.1 4.1 3.7 3.2

Qs [nC] 52 21 © 56 © 60 @
Eon [MI] @ 15=20A, Rg=2Q 95 88 @ 129 © 168 @
Eore [MI] @ 1,=20A, Rg=2Q 53 40 @ 60 © 117 @

11



1200V / 80mQ eSiC MOSFET Switching Losses

PCZ120N80M1lvs. Competitors

Turn-on Loss I|| Turn-off Loss

250 = 180

160
200 140
120
150
'§ 3 100
% I &
0 POWERMASTER W7 80
100
I
POWERMASTER
40 / —
50 . .
Low Switching Losses
20
0 0
5A 10A 15A 20A 25A 5A 10A 15A 20A 25A
P CZ120N80M1 51 65 79 95 110 —PCZ120N80M1 37 45 49 53 63
—Comp. | 47 59 73 88 101 = Comp. | 25 29 34 40 58
e Comp. O 62 83 106 129 150 e Comp. O 42 49 54 60 77
e Comp. R 75 107 138 168 198 = Comp. R 29 46 7 117 159

* Test condition : Vpp=800V, V;5=-3V/+18V, FWD=PCH120S10D1, R;=2Q

12



1200V / 80mQ eSiC MOSFET Switching Performance
PCZ120N80M1vs. Competitors

Turn-on
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650V / 1200V eSiC MOSFET Portfolio

650V e/ SiC MOSFET Lineu P Solar | Server / Telecom | UPS | EV Charger | XEV(OBC)
. Die | D2PAK 7L TO-247 3L TO-247 4L
Robsony_typ e ) @ |
18mQ *PCO65N18M1 *PCBF65N18M1(-A) *PCW65N18M1(-A) *PCZ65N18M1(-A)
27mQ *PCO65N27M1 *PCBF65N27M1(-A) *PCW65N27M1(-A) *PCZ65N27M1(-A)
48mQ *PCO65N48M1 *PCBF65N48M1(-A) *PCW65N48M1(-A) *PCZ65N48M1(-A)
72mQ *PCO65N72M1 *PCBF65N72M1(-A) *PCW65N72M1(-A) *PCZ65N72M1(-A)
107mQ *PCO65N107M1 *PCBF65N107M1(-A) *PCW65N107M1(-A) *PCZ65N107M1(-A)

* Coming soon (-A : Automotive Grade)

1200V e/SiC MOSFET Lineup Solar | UPS | EV Charger | xEV(OBC)

. De D2PAK 7L TO-247 3L TO-247 4L
Rbs(on)_typ — ! 5
21mQ PCO120N21M1 *PCBF120N21M1(-A) PCW120N21M1(-A) PCZ120N21M1(-A)
30mQ *PCO120N30M1 *PCBF120N30M1(-A) *PCW120N30M1(-A) *PCZ120N30M1(-A)
40mQ PCO120N40M1 *PCBF120N40M1(-A) PCW120N40M1(-A) PCZ120N40M1(-A)
60mQ *PCO120N60M1 *PCBF120N60M1(-A) *PCW120N60M1(-A) *PCZ120N60M1(-A)
80mQ PCO120N80OM1 *PCBF120N80M1(-A) PCW120N80OM1(-A) PCZ120N80OM1(-A)

* Coming soon (-A : Automotive Grade) 14



e SIC MOSFET — Nomenclature

PCP 120 N 60 M1-A

L N MOSFET / Grade

¢ - A: Automotive Grade
* None : Industrial Grade

MOSFET / Generation

M1 : Genl ( High Efficiency ) , M1R : Genl ( High Ruggedness)
M2 : Gen2 ( High Efficiency ) , M2R : Gen2 ( High Ruggedness)

[
»

Ropson TYP [MQ]

Channel Polarity

[
»

»
»

Voltage Rating ( x10)

»
>

Package

B : D2-PAK 2L

BF : D2-PAK 7L

W : TO-247 3L

Z :TO-247 4L

P :TO-220 3L

O : Wafer ( Unsawn )
OS : Wafer ( Sawn )

=g SIC Technology

24 PMS Semiconductor

15



Important Notice

POWERMASTER

SEM CONDUCTOR

Masters of Power Solution

Experience Power Master’s leading edge products and superb application engineers’ design support at fair price

Important Notice

This document is only for information purpose and any information given herein shall in no event be regarded as a warranty, guarantee or description of any functionality, conditions and quality of PMS’s products.

« Please refer to technical specification of product datasheet that provided by Power Master Semiconductor

«  This document and any information herein may not be reproduced without prior written permission from Power Master Semiconductor

<  This document is subject to change without notice.

< The products described herein and this document are subject to specific disclaimers

« Though Power Master Semiconductor works continually to improve quality and reliability. Customers are responsible for complying with safety standards and for providing adequate designs and safeguards for their systems.

« Customers are solely responsible for all aspects of their own design or applications, including but not limited to determining the appropriateness of the use of this product, determining the applicability of any information contained in this document.

Power Master Semiconductor —All rights reserved
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