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Advantage of e/SiC Diode over Si Diode

Features
Independent of current

Low forward voltage
High surge current capability |
No reverse recovery current = 10ATIV™ =0Avdiv,
175°C Max junction temperature ".‘F;;;};TQ‘”“X\\ f,:;:;};}f“‘“{\\
Switching behavior independent of temp. and current \ | \
n \ 7 : 2l ) 7
AN

Si Diode SiC Diode

/- N, 7 :’““v’f\ N
“ff

Advantages

* Low Conducution loss

* High reliability capability

* Significant reduction of MOSFET or IGBT turn on loss
* Less Power loss at high temperature

Que=135nCY /

Qpr=181nC
Time : 10ns/div.

| T=150°C
System Benefits

Higher system efficiency (CCM PFC) than Si diodes

High Performance/Cost Ratio |
High reliability capability | ,
Suitable for wide rage of applications Y gi Diode \\\,_/’/”S/i/Diode
Ruduction of EMI | " | Quw=t22nC

Reduction of cooling requirements

For more product information, please visit https://www.powermastersemi.com
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e'SIC Diode Application and Topology
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For more product information, please visit https://www.powermastersemi.com
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e SIC Diode - MPS (Merged PIN Schottky) Technology

Front Metal (Anode)

N-EPI
N+ Substrate
Back Metal (Cathode)

Pure Schottky Diode

Front Metal (Anode)
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ESRERRALIRS N+ Substrate
Back Metal (Cathode)

MPS(Merged PiN Schottky) Diode

MPS Diode Advantage

* High current capability
* Excellent I (leakage current) current

For more product information, please visit https://www.powermastersemi.com
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e SiC Diode Series — Low Q. version & Low V¢ version

The e/SiC Diode is an advanced Power Master Semiconductor’s silicon carbide diode family. This technology combines the benefits of
excellent low forward voltage and high ruggedness for applications requiring high efficiency and reliability.

e SiC Low Q. Version for high frequency application e SiC Low V¢ Version for low frequency application

Vue = 220V [ Fg,y = 100KHz Vae = 220V | Fgy, = 20KHz Pcon IS
critical
010  mDelta_Pcon_VF=1.4V mDelta_Psw_VF=1.4V 008  mDelta_Pcon_VF=1.4v mDelta_Psw_VF=14V

AP (Reference : V=1.3V)
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£-0.05 % 0.02
5 % ]
'0-10 < 0.00 ! I D !
21 5' 71 10I

AP (Reference : V=1.3V)

-0.20 R
Pout [W] 0.04 Pout [W]

Ve 4p=1.4V / Qc=32nC Vi 4p=1.3V/ Qc=39nC

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

For more product information, please visit https://www.powermastersemi.com
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e'SIC Diode — Key Parameters

Players
PMS esSiC Comp.D
1200V / 20A SiC Diode
key parameter #1 Ve @ Tc=25°C 139 Vv 143V 153v @ 148V 1.31v @ 1.38V
key parameter #2 Qc @V,=800V 121nC 102 nC 78nc @ 92 nC 137nc @ 111 nC
key parameter #3 lesy @ 10ms 210 A 220 A 304A @ 104A @ 216 A 235 A
key parameter #4 g @ T=175°C CRT/AN ) 415pA @ 148 pA 42 pA 11 pA 100 pA

Well Balanced Performance

Why we focus on low V¢ Why we focus on Q. Why we focus on I,
oO— Y YN P 0
N— Reverse
current PE}lLﬁi‘r’gf{iF L D CAcinpit TN
diode : : : : : : : :
5 . 3 MU U U U S ST RS P

Turn-on transient

~ lp w/ Si Diode

Vos=5VIdiv.

[Boost converter] :
V,,=800V, P,,=1000W, Freq=30Khz o
— MOSFET E ™\ MOSFETE IEUOE T DU R T
Pp.totar = Pp.cona + Pp.sw wi SIC Diode ;| /* \| Wi Si DI s M 50.0 A QwCh2[ 20.0V  6Md.00ms A Chl & 34.0 4

154pd ; /s
V' Ppcond = ID.avg * Vf.diode g

AC Drop-out test on PFC

Ppsw = 0.5V, x Q. * freq MOSFET Turn-on Loss

For more product information, please visit https://www.powermastersemi.com
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e'SIC Diode — Excellent Ruggedness and Lowest Leakage

High UIS capability @ low coil ( L=350uH)
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For more product information, please visit https://www.powermastersemi.com

Extremely low Leakage @ High Temp
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650V e/ SiC Diode Portfolio
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PC0O65S20D1
PCO65S16D1
PCO65S12D1
PCO65S10D1
PCO65S08D1
PCO65S06D1
PCO65S04D1

PCO65S20D1Q
PCO65S16D1Q
PCO65S12D1Q
PCO65S10D1Q
PCO65S08D1Q
PCO65S06D1Q

PCB65S20D1

*PCL65S12D1

*PCD65S10D1 PCB65S10D1

PCB65S08D1

PCB65S20D1Q

PCB65S12D1Q

For more product information, please visit https://www.powermastersemi.com

PCF65S20D1

PCF65S12D1
PCF65S10D1
PCF65S08D1
PCF65S06D1
PCF65S04D1

PCF65S20D1Q

PCF65S12D1Q
PCF65S10D1Q

PCF65S08D1Q
PCF65S06D1Q

PCH65S20D1
PCH65S16D1
PCH65S12D1
PCH65S10D1
PCH65S08D1
PCH65S06D1
PCH65S04D1

PCH65S20D1Q

PCH65S16D1Q
PCH65S12D1Q
PCH65S10D1Q

PCH65S08D1Q
PCH65S06D1Q

PCA65S20D1

PCA65S20D1Q

| Dbie | DPAK D2PAK PQFN8S8 TO-220F 2L TO-220 2L TO-247 2L TO-247 3L

7/

PCW65D40D1
PCW65D30D1
PCW65D20D1
PCW65D16D1

*PCW65D40D1Q
*PCW65D30D1Q
PCW65D20D1Q
PCW65D16D1Q

* Coming soon
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1200V / 1700V e/SiC Diode Portfolio

7 =]

EV Industrial
UPS Charger Motor

D2PAK TO-220 2L TO-247 2L TO-247 3L

v
-

40A PC0O120S40D1 PCA120S40D1 PCW120D40D1
30A PCO120S30D1 *Egﬁfzzgssggng PCW120D30D1
20A PCO120S20D1 PCB120S20D1 PCH120S20D1 PCA120S20D1 PCW120D20D1
15A PC0O120S15D1 PCH120S15D1 PCA120S15D1 PCW120D15D1
PCO120S10D1 PCB120S10D1 PCH120S10D1 PCA120S10D1 PCW120D10D1
PCO120S08D1 PCH120S08D1
PCO120S05D1 PCH120S05D1
*PCO170S25D1 *PCA170S25D1
*PCO170S10D1 *PCA170S10D1
*PCO170S05D1 *PCA170S05D1

For more product information, please visit https://www.powermastersemi.com
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e/SIC Diode - Nomenclature

PCP 120 S 20D1(Q) - A

Diode / Product Grade

¢ - A: Automotive Grade
¢ None : Industrial Grade

Diode / Generation

D1 : The 1st Gen. ( High Surge ( Low Vf))
D1Q : The 18t Gen. ( High Speed Switching ( Low Qc))

»
»

Current [A]

[
»

S: Single Die / D : Dual Die

»
»

»
»

Voltage Rating ( x10)

Package

« B :D2-PAK 2L « W:TO-247 3L
« F:TO-220F 2L « A:TO-2472L
. : TO-220 2L « O:Wafer

1 TO-220 3L

: D-PAK ( Center Lead Type )

H
P
« L:PQFNSS
D
M

: D-PAK ( No Center Lead Type )

—D
>

>
»

For more product information, please visit https://www.powermastersemi.com

SiC Technology

PMS Semiconductor
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Important Notice

POWERMASTER

S EMICONDUCTOR

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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