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CYGUAYEN outline

e Wayon Profile

e Power MOSFET Product Line
e Super Junction MOSFET Technology
e Super Junction MOSFET Application
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Wayon Company Profile
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CYGLUAYEN Company Introduction

Let's make electronies sat Loy |

Registered in 1996, CYG Wayon Circuit Protection Co., Ltd., is
a global leading provider in manufacturing and supplying circuit
protection components and modules. Shenzhen ChangYuan Group Ltd. ("CYG”,
stock code: 600525 SH), holds controlling shares in Wayon. 2015 turnover:
$53 millinn

: L\ Wayon Shanghai (H.Q)
v Wayon Taiwan
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Wayon Quality System

| | )
I s Ad e #leptrn A I3 |
Let's MARE ELECEYDNLES SATEY

System Cert.
1S09001
15014001
TS16949

Hazardous Substance:

SONY GP Cert.

LAB Qualification: UL

CERTIFICATE OF APPROVAL
This s to cer

he Managerment Syster of

CYG Wayon Circuit Protection Co., Ltd.
MNo. 1001, Shiwan 7th Road, Pudong New
i hanghai City, 201207

's Republic of China
o Code: 1IZZ64510

CERTIFICATE OF APPROVAL

This 51 cenfy that the Quallty Maragerment Syster of

CYG Wayon Circuit Protection Co., Ltd.
No. 1001, Shiwan 7th Road, Pudong New
District, Shanghai City, 201207

:
L 1SO/TS 16949

ign of
and parts (Positive temperature coefficient).

CERTIFICATE OF APPROVAL

s Management System of: il

CYG Wayon Circuit Protection Co., Ltd.
No 1001, Shiwan 7" Road,
Pudong New District, Shanghai,
public of China

Code: 112254518

*» Y

Testing at Manufa,
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LCYGHJAYEIN Power MOSFET Lab.

— R & D

_Application < .




CYGIIAYD N

Let's ke

Major Customers

Panasonic =~~~ @Le SonNy  ZJEWR

4‘iﬂﬁﬂmﬂ' cIeeo Letviam jiﬂii' H3C
SUNWODA

DareGlobal AAGE 7t

£ = xuma & Fiberbiome” OLYMPUS

g g ToopanmS TCL Honeywell
st DESAY &=

NGK|A — ENMEIZL Wi ﬂﬁglﬂl LISHEN

iwG P

CONNECT Li
@ CIG
W s it | woe s s s Gonon »
F=
= =

. EZDCT et Canon pijkon

amazoncn

w)MIA sl:unEE
NTe S o ———
quu‘f‘{, briflrant HUJ-\; le — BAR“ES&““BLE - #E?E::BEW

ez WWW.WayY-0Nn.com



CYGHJAYHN Main Product Lines
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Let's make electronics safter!

Wayon Power MOSFET Products
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LCYGHIAYEIN Wayon Power MOSFET Products

Low Voltage Power MOSFET series

® 60V-100V Trench MOS
High Voltage Power MOSFET DM series

® 600V/650V/700V IN-10N VDMOS

Super Junction Power MOSFET series
e WMOS™ C2 600V/650V 4N-26N

e WMOS™ C2 700V 4N—-16N

e WMOS™ FD 600V/650V 14N-26N

e WMOS™ C2 500V/800V/900V

www.way-on.com
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60V
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DPAK

LV-Trench MOS Product Portfolio

TO-220

TO-263

TO-262

TO-247

RDS(on) ,max[mQ]

4 WMK190NO6T1 | WMM190NO6T1 WMJ190NO6T1 | WMIT90NOGT1
6.8 WMK130NO6T1 | WMM130NO6T1

7 WMO70NO6T1 | WMP70NOGT1

13.5 WMO55N06T1 | WMP55N06T1 WMK55N06T1 | WMMS5N06T1 | WMN55NO6T1

15 WMS11NO6T1

80V

RDS(on) ,max[mQ]

DPAK

TO-220

TO-263

TO-262

TO-247

8.5 WMK100NO8T1 | WMM100NO8T1 WMI100NO8T1
11.5 WMK75N08T1 | WMM75N08T1 WMI75N08T1
100V

DPAK

TO-220

TO-263

TO-262

TO-247

Rbs(on),max[mQ]

6.5 WMK180N10T1 | WMM180N10T1 WMI180N10T1
12 WMK100N10T1 { WMM100N10T1 WMI100N10T1
24 WMO33N10T1 | WMP33N10T1

25 WMSO008N10T1

;m:m- www.way-on.com




CYGIUAYAN
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600V VD-MOSFET DM

|,_
I

HV-VDMOS Product Portfolio

Rbs(on), max[Q] DPAK IPAK TO-220F TO-220 TO-263 TO-262 TO-251S3 TO-25182
10 WMOO01N60DM | WMPO1N60DM
24 WMO04N60DM | WMP04N60DM | WMLO4N60DM WMNO04N60DM | WMG04N60DM | WMHO04NG6ODM
1.2 WMOO07N60DM | WMPO7N60DM | WMLO7N60DM WMMO7N60DM | WMNO7N60DM | WMGO07N60DM | WMHO7NG6ODM
0.9 WML10N60DM | WMK10N60DM | WMM10N60DM | WMN10N60DM

650V VD-MOSFET DM

Rbs(on) max[Q] DPAK TO-220F TO-251S3 TO-25182
2.7 WMOO04N65DM | WMP04N65DM | WMLO4N65DM WMNO4N65DM | WMG04N65DM | WMHO04NG65DM
1.4 WMOO07N65DM | WMPO7N65DM | WMLO7N65DM WMMO7N65DM | WMNO7N65DM | WMGO07N65DM | WMHO7NG65DM
1.0 WML10N65DM | WMK10N65DM | WMM10N65DM | WMN10N65DM

700V VD-MOSFET DM

Rbs(on), max[Q] DPAK TO-220F TO-251S3 TO-25182
2.7 WMOO04N70DM | WMP04N70DM | WMLO4N70DM WMG04N70DM | WMHO04N70DM
1.7 WMOO6N70DM | WMPO6N70DM | WMLO6N70DM WMMO6N70DM | WMNOG6N70DM | WMGO6N70DM | WMHOG6N70DM
1.2 WMLO8N70DM | WMKO8N70DM | WMMO8N70DM | WMNO8N70DM

;ﬁ;mﬂ www.way-on.com




CYGIUAYIN

Let's make electronics safer!

Super Junction MOSFET Technology




CYGIUIAYIN SJ-MOSFET Structure

Let's make electronics safer!
|||||||||||||||||||||||| 0|

« VDMOS introduced in the 1970s
 Higher BV, larger die size
e Rdson*A o<BV2.5

pIay-3

Charge balance principle

Ist SJ-MOS patent in 1993

Ist commercial SJ-MOSFET in 1998
Thinner EPI layer

Rdson*A o<BV!. 32

Zm"‘i" www.way-on.com



CYGUWAYIN  5j-MOSFET Rdson vs. BV
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o SJ-MOS can reduce package size, enhance power density




CYFNAYHN SJ-MOSFET Characteristics——Cap.
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600V/0.95Q Power MOSFET Capacitance
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e Smaller capacitance
e Nonlinear




CYGUWAYAN s5-MOSFET Characteristics— Switching
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SJ-MOS: higher switching speed, higher frequency




CYG m"\YﬂN SJ-MOSFET Characteristics—— Eoss
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SJ-MOS vs. Standard MOSFET
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CYG llIAYEIN SJ-MOSFET Advantages
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VDMOS SJ-MOS
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Smaller package size

SMPS miniature
-

Combo 1C
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CYGmAYﬂN SJ-MOSFET Technology Development
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CYGIUAYEN Wayon SJ-MOS Technology Evolution
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FOM (Rdson*Qg)

I I I w -38%

Competitor 1 Competitor 2 Wayon SJ C1 Wayon SJ C2
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650V/4N

600V/4N

700V/7N
650V/7N
600V/7N

Wayon C2 SJ-MOSFET Road Map

650V/16N
600V/16N
700V/16N
700V/9N
650V/9N 650V/14N
600V/9N 600V/14N
700V/14N
700V/11IN
650V/11N

600V/11N

650V/26N
600V/26N

700V/10N
650V/10N
600V/10N

650V/26N FD
650V/16N FD
650V/14N FD

800V/2A
800V/4A
800V/6A

500V series

900V series

MP:

Dec.2015

Jan.2016

Oct.2016

Dec.2016

Mar.2017

Jun.2017

v
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Industrial Level Reliability

Test Item Test Condition Duration Sample Size Acc/Reject Referenced
standard
HTGB 1= 1?? ¢, 1000 hrs TTpcs*3lots 0/1 JESD22-A108
Vgs=30V
Tx = 150° C , B

HTRB Vds=80%Vdsmax. 1000 hrs T7pcs*3lots 0/1 JESD22-A108

HTSL Ta = 150° C 1000 hrs T7pcs*3lots 0/1 JESD22-A103
121° C 205KPA

PCT LOO%RH 96 hrs TTpcs*3lots 0/1 JESD22-A102

TCT 65" € to 1507 G, 000 TTpes*3lots 0/1 JESD22-A104

air to air, cycles

SJ-MOSFET process platform own over 10000hours test life time

T5E-IHE
CYGWANDN

www.way-on.com




C2 Product Portfolio

CYGUWAYAN  sj-yosFET
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600V SJ-MOSFET C2

Rbs(on)max [Q] TO-252 TO-251 TO-251S3 TO-25182 TO-220F TO-220 TO-263 TO-262 TO-247

1.9 WMO04N60C2 | WMP04N60C2 | WMG04N60C2 | WMHO04N60C2

1.14 WMOO7N60C2 | WMPO7N60C2 | WMGO07N60C2 | WMHO7N60C2 | WMLO7N60C2 | WMKO7N60C2

0.94 WMOO09N60C2 | WMPO9N60C2 | WMGO9N60C2 | WMHO9NG60C2 | WMLO9ONG60C2 | WMKO9NG60C2

0.73 WMO10N60C2 | WMP10N60C2 | WMG10N60C2 | WMH10N60C2 | WML10N60C2 | WMK10N60C2

0.54 WMO11N60C2 | WMP11N60C2 WML11N60C2 | WMK11N60C2 | WMM11N60C2 | WMN11N60C2

0.42 WMO14N60C2 | WMP14N60C2 WML14N60C2 | WMK14N60C2 | WMM14N60C2 | WMN14N60C2

0.32 WMO16N60C2 | WMP16N60C2 WML16N60C2 | WMK16N60C2 | WMM16N60C2 | WMN16N60C2

0.19 WML26N60C2 | WMK26N60C2 | WMM26N60C2 | WMN26N60C2 | WMJ26N60C2

650V SJ-MOSFET C2

Robs(on) max[Q] TO-252 TO-251 TO-251S3 TO-25182 TO-220F
1.9 WMOO04N65C2 | WMP04N65C2 | WMG04N65C2 | WMHO4N65C2

1.14 WMOO7N65C2 | WMPO7N65C2 | WMGO7N65C2 | WMHO7NG65C2 | WMLO7N65C2 | WMKO7NG5C2

0.94 WMOO09NG65C2 | WMPO9ING5C2 | WMGO9N65C2 | WMHO9NG5C2 | WMLO9N65C2 | WMKO9NGB5C2

0.73 WMO10N65C2 | WMP10N65C2 | WMG10N65C2 | WMH10N65C2 | WML10N65C2 | WMK10N65C2

0.54 WMO11N65C2 | WMP11N65C2 WML11N65C2 | WMK11N65C2 | WMM11N65C2 | WMN11N65C2

0.42 WMO14N65C2 | WMP14N65C2 WML14N65C2 | WMK14N65C2 | WMM14N65C2 | WMN14N65C2

0.32 WMO16N65C2 | WMP16N65C2 WML16N65C2 | WMK16N65C2 | WMM16N65C2 | WMN16N65C2

0.19 WML26N65C2 | WMK26N65C2 | WMM26N65C2 | WMN26N65C2 | WMJ26N65C2

700V SJ-MOSFET C2

Rbs(on)max [Q] TO-252 TO-251 TO-251S3 TO-251S2 TO-220F TO-220 TO-263 TO-262

2.45 WMOO04N70C2 | WMPO04N70C2 | WMGO04N70C2 | WMHO04N70C2

1.45 WMOOQ7N70C2 | WMPO7N70C2 | WMGO7N70C2 | WMHO7N70C2 | WMLO7N70C2 WMKO7N70C2

1.2 WMOOQ9N70C2 | WMPO9N70C2 | WMGO9N70C2 | WMHO9N70C2 | WMLO9N70C2 WMKO9N70C2

0.93 WMO10N70C2 | WMP10N70C2 | WMG10N70C2 | WMH10N70C2 | WML10N70C2 WMK10N70C2

0.68 WMO11N70C2 | WMP11N70C2 WML11N70C2 WMK11N70C2 | WMM11N70C2 | WMN11N70C2
0.53 WMO14N70C2 | WMP14N70C2 WML14N70C2 WMK14N70C2 | WMM14N70C2 | WMN14N70C2
0.42 WMO16N70C2 | WMP16N70C2 WML16N70C2 WMK16N70C2 | WMM16N70C2 | WMN16N70C2

ez WWW.WayY-0Nn.com




ALCS SATEN

with Fast Body Diode (FD)

CYGUWAYAN sjyosFeT
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FD SJ-MOS

Current (A)

| "3

N
Normal SJ-MOS

Diode reverse recovery comparison

600V SJ-MOSFET FD

Benefit:
Improved diode recovery
performances (low trr & Qrr)
e Higher efficiency and
robustness in the application
e Targeted for ZVS/LLC topology

Rbs(on) ;max[Q] TO-220F
0.44 WML14N60FD WMK14N60FD WMM14N60FD WMN14N60FD
0.34 WML16N60FD WMK16N60FD WMM16N60FD WMN16N60FD
0.2 WML26N60FD WMK26N60FD WMM26N60FD WMN26N60FD WMJ26N60FD

650V SJ-MOSFET FD

Rbs(on) ;max[Q] TO-220F
0.44 WML14N65FD WMK14N65FD WMM14N65FD WMN14N65FD
0.34 WML16N65FD WMK16N65FD WMM16N65FD WMN16N65FD
0.2 WML26N65FD WMK26N65FD WMM26N65FD WMN26N65FD WMJ26N65FD
7 was WWW.Way-on.com
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Super Junction MOSFET Application
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CYG HJA El ) Power Supply Block Diagram

[_f,_.:;..r*?l-’ﬁ-&.. CTKD .'. 5 5

85-965VAC  —n Rectificatiogtessle
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CYG llIAYE[ SJ-MOS Application Fields
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82.0%
81.5%
81.0%

S 80.5%

S 80.0%

79.5%

79.0%

78.5%

78.0%

77.5%

10W Charger Application

Efficiency

——VDMOS WMGOBN70DM
—& 5J-MOS WMGO7N70C2 115V
80.0%
P e 79.0%
78.0%
] \F 77.0%
/ / 2 75.0%
o Y a0%
/ 73.0%
/ 72.0%
7 71.0%
70.0%
20 40 50 80 100 120
Load (%)

——VDMOS WMGOBN70DM
—8- 5)-MOS WMGO7N70C2 230V
%
)/‘,'..--
//
Af
//
/4

o/

&
20 40 60 80 100

Load (%)

120
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15W Charger Application

Efficiency

——VYDMOS WMGOBN70DM ——DMOS WMGOBN70DM
—— 5J-MOS WMGDIN70C2 115V —- 5J-MOS WMGDINT0C2 230V
85.0% 84.0%
83.0% /.,-"" %
82.0% ot —p— 20.0% /
& iy iR & vd
S 81.0% & 2
&z = / .2 78.0% 7
= 80.0% / = / /
L] / Ll 76.0%
79.0% / : //#’
78.0% 74.0%
77.0% V
sy 72.0%
75.0% 70.0%
20 40 60 80 100 120 0 20 40 60 80 100 120
Load (%) Load (%)
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CYGUJAYHN 15W Charger Application : Temperature
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T SJMOSWMGOINT70C2
105 /
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o 85
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S 75
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S /

65

v
55
45 T T T T T
0 1000 2000 3000 4000 5000 6000
Time (s)

WMGO9N70C2 is lower 10°C than VDMOS WMGO06N70DM
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CYGUWAYEN 15y
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Charger Application

;. EMI

Level in dBpV

ENS5032 Class B Condugtion QF

K rEN5583” Class B Conduction AV

300 400500 800 1M 2M 3M 4M BEM 6
Frequency in Hz

RE

230V, H

EN55032 Class B 3M Radiation

Margn -6 dB

-8

30.000 127.00 224 00

80T

Level in dBuV

EN55032 Class B Conduction QP

i I_EN55032 Class B Conduction AV

300 400500 800 1M 2M 3M 4M 5M 6 8 10M 20M  30M
Frequency in Hz

321.00

418.00

515.00 61200 709.00 80600 1000.00 MHz

230V, V

EN55032 Class B 3M Radiation

Margmn -6 dB

32

30.000 127.00 224.00

321.00

418.00

515.00 612.00 709.00 806.00 1000.00 MHz
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CYG HJAYEIN 6oW Adapter Application :

Lf,_.:a-!"qf Flif f,.;iu-'_l‘hr '-::r_'-' !
——VYDMOS 11NB5 ——VDMOS 11NB5
—— 5 - MOS WML 11NB5C2 115V —- S)-MOS WML 11NB5C2 230V

92.0% 92.0%
91.5% A 91.0% /—Isg.-_ii
91.0% e . A

90.0%
90.5% \

? ? 89.0%
2 90.0% % 2
= £ 88.0%
E 89.5% E

— 87.0%

é
88.0% 85.0%
0 20 40 60 80 100 120 0 20 40 60 80 100 120
Load (%) Load (%)
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CYG HJAYEIN. 6oW Adapter Application

[_,-";\_.‘J-:" ?|<ﬂ§§

Temperature
110
——VDMOS 11N65
100 =S JMOSWML1IN65C2

90 —
80 //"'
70 /

o /)

Ny
.
30 ”
0 500 1000 1500 2000 2500 3000
Time (s)

Temperature (C)

WML11IN65C2 is lower 12.3°C than VDMOS 11N65

7 was WWW.Way-on.com



CYGUH—W—HN 33W LED Application : Surge
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Single stage PFC, WML11N65C2

www.way-on.com



]
-

CYGIAYd SJ-MOS Selection Guide

Let's make elec s safer!
WMOS™
I
500V 600V 650V 700V 600V 650V
| | I | | |
0.19-2.5Q 0.19-1.9Q 0.19-1.9Q 2.45-0.42Q 0.2-0.34Q 0.2-0.34Q)
Applications & SMPS Topologies Applications & SMPS Topologies
Adapter/Charger Adapter/Charger
PFC/Quasi Resonant Flyback/Flyback /PSR LLC/Resonant full-bridge
f"’ PC PC
PFC/TTF 80+ Resonant half-bridge (LLC)
_ LCD TV LCD TV
= PFC / Quasi Resonant Flyback/Flyback Resonant half-bridge (LLC)
LED/HID LED/HID
PFC / Quasi Resonant Flyback/Flyback /PSR LLC/Resonant full-bridge
Server/UPS Server/UPS
PFC LLC/zVS Full-bridge

7 was WWW.Way-on.com
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The End
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