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Ener) Jnnovator

—_sh 2
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ﬁ‘l w Dr. Flyback

Champion Microelectronic Corp.
ttp://www.championmicro.com.tw

g 72t

AC/DC Power Supply System Block Diagram
7 Efficiency |

PF, Power Factor

HiE Ak A 25 B 482k R
~_ (% ) (% &) (15 )
AC input AC DC DC
Primary Side (— 1) Secondary Side (=)
Dr. Bridge ”_(mudc
(IC + SIMOS) ” 1 Lond
Combo [PFC + PWM] (end device)
4 CM68xx
o SIMOS T,
IPFC] ! ISLS] S
CM6500/02 | TSIMOS CM6901
.. VDMOS .~
* ----------------------------- e C ash COW
pFC] N\ S U/ sLs
Power Application 7y _Cusso1y
~150W-2KW
Power Application Cash Star
Below 100W

/N

Champion Microelectronic

Green Tech Solutions
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80 60) om,
‘AC/DC £TIREGHE:

> AC/DC KIhRES HE:
o

S—

Jf Discreate HVSJ ]

f AC/DC PFC+PWM
l COMBO #2285 F

AC input

MosFet {
AC/DC PFC+PWM
BRI A Discreate LV SPT
EX%92% UP MosFet J
KZ% light load Efficiency J

» AC/DC /NHREES HE:

Slim45

~N

o ESEZ MELE

Energ) Innovator
Dr. Flyback

Products Roadmap:

A TNS: Ture NoStandby HVGN
. MOS
CM6800 CMB568 HPFANGH- | PFC: CUBS00/02V, CUBST0/42V |, o] i
i i M PF B
16-pin PFC+PWM Combo |  ZVS-ike CCM/DCM PFC pves SLS: CUSHOTY Dr. GaN
CM6805 CM6802
10-pin PFC+#PWH Combo | ZVS-ike PFC+PWM Combo | CM02 | CMRRIOAV
CM6808 CM6500/02 PFC Diode | HV SJ MOSFET G1
2ZVS-like Triple Combo Single CCM PFC Family
PEC+HWH+Standby p— = | HV SJ MOSFET G2/G25/G35...
SLS: SRCLLC+SR || MOSFET | SGTLV MOSFET
Active PFC Solutions Dr. Flyback
CMB805 family: 10-pin passive to active PFC, PFC+PWM Combo
CMB200 family: 16-pin PFC+PWM Combo; EPA for efficiency from 8285152 to 855985 Dr.SR
CM5802 family: 80" ZVSdike PFC+PWM Combo;
pin-to-pin to CMBB00A (for higher efficiency and smaller bulk capacitor) Dr. Bridge
EPA for efficiency from 83192188 to 918480
CM5500002: 14-pin Single ZVS-ike PFC with Adjustable and LongLLine Sagging Delay + Clean Digital AC Brown Out Dr. PFC

CUs510/12V1 CUBS00102V: Single PFC including HV startup circuit; support for no standby power application
High Efficiency Solutions:

CMB901: Secondary-Side controller; SLS: SRCALLC+SR

CUBS01V: Secondary-Side controller; SLS: SRC/LLC+SR; with Kick function; support for no standby power application

T ——
High Power Density
/ High Efficiency

CMO2: Magic Switch; EMI cap discharging IC
HPFANG#/-: 8-pin High Efficiency FAN controller

Dr. Flyback: Resonant Fiyback; design for High DensityiHigh Efficiency application Toi'e m-Pole PFC
Dr. SR: High Frequency Synchronous Rectifier controller

Dr. Bridge: Ideal Bridge Rectifier, support for High DensityiHigh Efficiency application

Current Sensing

(

AC input

E_—_H _— Dr. PFC:CRWDCM Average CurrentMode Valley SwitchingPFC e ewwwws
nﬂ 2008-2013 1 2014~2017 | 2018~2023

\ (— High Density / Small Power 25W~120W ==

e HV Power Discretes and LVSGTMOS =~ =

€ High Power / High Performance  150W~2kW (~higher) 3

f Discreate HV SJ ]

AC/DC /NI pr. Flyback®

Mosfet
Efficiency 22 & Discreate LV SPT
l Mosfet J

PFC / High Efficiency / No Load Consumption / Discretes



Champion Microelectronic

http://www.Championmicro.com.tw

| TITANIIM

AC/DC PFC+PWM COMBO #Z#izs i A

CCM PFC Diode Series

Planner MOS Series
SJ MOS Series

YY)

W

"
[—" -

CM6800 Combo

PFC AC to DC Section:

sAverage Current Sense, Leading Edge Modulation PFC
sLeading Edge Modulation PFC and Trailing Edge PWM
for Ripple Reduction in the Intermediate Stages’
Capacitors (Simple Compensation and Easy to Use)

the faucet is easily controlled. The big bucket can be a storage
element, such as a battery or large capacitor (e.g., 300u:F).

Energy Storage Bank such
as a Rechargeable Battery

=

Load [P

The Improved System

Dual Forward
topology

- ﬁ_C/ DC Kzh

B IE 5 %:Cash Cow---

Dr. Flyback

AC/DC PFC+PWM FZEHIZREF =38R 92% UP

P

CCM PFC Diode Series

lanner MOS Series

$J MOS Series

SPT LV MOS Series

W

Efficiency The First of the Word

Advantages:
Soft switching of the semiconductor component. The efficiency better thanhard switch PWM mode.

Low EMI & low switching loss (soft switching)
Low component stress

Improved diode recovery loss

Reduce power supply size (higher frequency)

:'4-1‘5

AC/DC PFC+PWM #ZE# 28 55 F =392 % UP
With 2% light load high Efficiency

J

fue No Standby High Eff. 90+ with SRC/LLC +SR (S.L.S)
CU6500V+CU6901V

CCM PFC Diode Series

Planner MOS Series
SJ MOS Series

SPT LV MOS Series

topology

SRC/LLC+SR
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tip:/fwww.ChampldwaaitFo.com.tw AC/DC kngg,&j‘j‘g Appllcatlon Field Dr. Flyback

PLATINUM

PC Computer Gaming Power Cloud Computing Server Power

. p 18 XBOXONE

CM6800:Combo PFC+PWM EPA active CU6500V:CCM PFC CM6502:CCM PFC controller

CM6805:Combo PFC+PWM EPA 80+ ’ CM6901:HB/FB Resonant converter+ SR(S.L.S)
. CU6901V:HB/FB Resonant converter

CM6502:CCM PFC controller SR (S.L.S) EPA 90/90++ Without EPA 90/90++

CM6901:HB/FB Resonant converter+ SR(S.L.S) . 0 CU6500V:CCM PFC

EPA 90/90++ standby power CU6901V:HB/FB Resonant converter +SR (S.L.S)
CU6500V:CCM PFC EPA 90/90++
CU6901V:HB/FB Resonant converter +SR (S.L.S) Without standby power

EPA 90/90++ Without standby power

Gaming PC/434E TEER/ R BRI LG EIR

FACECAM

HARE IR

T SRALIREIRE » S ERRIARE
= ek

+iE RE
ﬁ . ‘tO EmBR

CORSAIR.

RM1000X 2021

CORSAIR iB5¥#3R% RM1000X 80Pluss i
1000WEBYRHLRESE 20215% CP-9020201-TW
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=
Power Set 8 Ed57 i
70% 60,000
58.8%
60% L 50,000
50%
- 40,000
40%
- 30,000
30% -
L 20,000
20% -
10% - - 10,000
Do - L
i — 2021 1~11 Shipping Q'ty ¢
K(PCS
mmm High Efficiency Ratio I 352% 41.2%
wem Combo_(CM68 Series Ratio 66.1% 61.0% 67.4% o o
——Power Set Growth 5.6% 1.5% -18.5% 55.4% 6.1%
—Total QTY(Kpes) 37807 38355 31,265 48,575 51.529
BRI
900,000
63.1%
60% 57,0 5640 800,000
52.1% 700,000
600,000
40% 500,000
400,000
300,000
20%

0%

2021 1~11 Revernue

2017E 2018E 2019E 2020E (KNTD
w=m High Efficiency Revenue Ratio 52.1% 57.0% 53.3% 56.1% 63.1%
mmm Combo Revenue Ratio 47.9% 43.0% 46.7% 2 -
=—Total AMT Revenue(KNTD) 457,231 477,495 401,780 647,345 766,422

200,000

100,0[{
0

N
~10%

Ener) Jnnovator
Dr. Flyback

\/ —.

High Efficiecny IC ASP~2.5 COMBO

IC

High Efficiency Power supply share

ratio 7}

2022 Ratio 50% V.S 50% Powe Set
=Keep~Revenue Gtowth ~10%
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AC/DC KIZREE)F 1% Status(Discrete)

Dr. Flyback

Discrete B(&

Discrete MOSFET Q'ty(KPCS)

25,000
20,000
15,000
10,000
5,000
0 N—
YR 2019 Q'tyiKpcs)
mmm Discrete HV-Mos Planner 11,872
HV-Mos Super Junction 5,363
Discrete Total 17,235

s Discrete HV-Mos Planner

|
|
|
|
¥R 2020 Q'tKpcs)

20,703
7,983
28,686

HV-Mos Super Junction

Discrete Revenue

Discrete MOSFET Revenue(KNTD)

160,000
140,000
120,000
100,000
80,000
60,000
40,000
20,000 |
0 (=

YR 2019 Revenue (KNTD)

= Discrete HV-Mos Planner 74,893
HV-Mos Super Junction 71,660
Total 146,553

s Discrete HY-Mos Planner

¥R 2020 Revenue (KNTD)

116,737
89,487
206,224

HV-Mos Super Junction

VR 2021(1~11)
Q'ty(Kpcs)
15,000
9,801
24,801

Discrete Total

YR 2621(1 _]l) Revenue
(KNTD)
91,000
140,000
231,000

Total

35,000
30,000
25,000
20,000
15,000
10,000
5,000
0

250,000
200,000
150,000
100,000
50,000

0

CCM PFC Diode Series  Planner MOS Series
o SJ MOS Series

©
11
B
I

YN :
SPT LV MOS Series
A

PFC MOS 300W~500W X1
PFC MOS 750W~1000W X2
ASP US$0.4~ USS$ 1/Pcs

[ PWM MOS 300W~1000W X2
| AsP USs0.25-USS 1/Pcs

Pulse ransformer

CU6502V

> IR I EZOut of Stock
> SIMOSEET(600M)SRELERIL A B8 8/ = BEH
> 2021 Q2 Design Win 3EZGaming Power HLFE HH

> 2021 Q4 Design Win B 2 TV{LfEH#
> 2021 Q3 Design Win Clone Gaming High Efficiency

Power 550W~1000W{it fE g
» SPT LV Design in Increase Revenue and Market

2022 Production LV SPT
MOSFET X4 ASP~ US$0.3/Pcs

J

%

X

20%
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80 & RS/ SRR BRI AR Dr. Flyback

P4 T R HI4E(QR-Flyback): —
@y 7 i@ P
-nmvnc:innfl: L/ % ? H; JE I’%/J?IJ\;FU/”:‘ I> '_Jﬁﬁ/fb ’ Ijj%jl:'féFSWltChlng loss igﬂﬂ(?&)
. LA w
TR ' *ip ! HHBRFAGAN ‘ EMI ZREH8 11
.Dlalog\(IL;vagt}ION -Semi/NXP/Infineon/Ti/PL.... _I l
0B/Leadtrend

‘ WHIEMI Size/X2R &2 /Power Szie 8K

| 2ot BB T ZE 204
H AR zvs VTR i

> SRR EZ ]\
[ =m >| > meEﬂ:> ‘ & THFEITESwitching loss~0
) =
+ R““"Za"t'_u %A RIE (AN ‘a(FHSJMOSFET EMI %5
il VS ]| 3 l
™

EMI J5 Z il B /3R B4 /Power Szie H A% /N
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: Ener) Innovator
= :I: ‘) Z y

;,\,,,\ F711
gg ﬂ = IJ_I X/l_J)(Q :Ffz%U%ﬁ S % Dr. Flyback

AY
&

13

E

£/

http://www.Championmicro.com.tw {

Traditional = [ R-loss D=
QR Flyback C) “‘ quu‘l ‘[ efflc‘lergz N NﬂN@ L egi:)ix;?
LR T | T
| — QSRJ_L
EMI stage Con 2
The advantages of | Dr. Flyback (Resonant Flyback) :
» Simple EMI Design —l » Innovative Resonant Control / Jitter
» High Efficiency (% up better than QR) f re— » Lossless Snubber (L energy transfer)
» Smaller Transformer Size —l » High Frequency
1 s B " ie?f&ﬂ"r A i NoFF!ief)orl:laonIE:ss
I:Pcut (\J J Z == 'i > - G 5
4] Li=ET
SRl | [
EMI stage

65W USB Type-C PD Adapter
Power Density (power board only): [BRLFNE a:
Power Density (with housing case): ~[Rilae

10
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Dr. Flyback®

AC/DC /NHREJR HE:
B = ’

Word Number One:

4 High Power Density

4 High Efficiency

4 Less part count
4

AC/DC /NI E R eE:

> TR E (Power Density)

Wall Charger

Energ) Innovator
Dr. Flyback

Ultra low Standby Consumption

Dr. Flyback™

24W/3cm/3cm/3.5¢cm~0.76 W/CC

FFS #1#% Dr.Flyback 65W
NG AC100-240 50/60Hz i AEJR AC100-240 50/60Hz
iy HH 2R R Type-C | DC 5.03A 9V/3A 12VRA oy EE R Type-C PD |DC 5.0/3A 9V/3A 15V/3A 20V/3.25A
N 24W iy B R PPS 3.3V~21V/3.25A
RS 30%30%35mm oA Tl 6SW
BiRod BT 13¥39%26.7mm

65W/4.3¢m/3.9¢m/2.67¢cm~1.45W/CC

11
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: CMC PDPPS-65W
Dr. Flyback®

Power Density: 1.14WicC  fwih dferant piog)

Power Density Compare with Other Company

Power Density: 1.42 Wicc

i -

Case size
L :39.2mm
W:26.9mm
H : 54mm

Foldable(0) v
Changeable(0'

Power density 1.42W/CC

g
3

9VI3A

Case size

L :38.85mm
W:27 mm
H :43.6 mm

12V/3A
15V/3A

PD : 5VI3A

One design for any Country |

20V/3.25A

PPS:3.3V~21V3A

— FEe5WIRHIES

Foldable (X)
Changeable(X)
Power density 0.97W/CC

ONNSWVS

PD : 5VI3A i
9V/3A .

12V/3A ——

15V/I3A

9

E SO

20V/3.25A
PPS:5V~21V3.25A |§22

SAMSUNG =£2J5# 521520 Note20Z7|

25WEIEBHRFEUSB-Chk75aE 75 a8 (2)...
W

& myfoneliita Bl meE Q o

Ener) Jnnovator
Dr. Flyback

ANKER 65W (A2663)

Foldable
Changeable(X)
Power density 0.98W/CC

Anker NANO || BU{LERSSWRBE GaNRRH# -~

5V/I3A E_ “ Lotk
$1,998 ~$2,798
9VI3A ﬂ- SSW-HRRPOERIR 1M $2.798 ~

15V/3A .
20V/3.25A

Xiaomi 65W (AD65G)

Foldable(X)
Changeable(X)
Power density 1.2W/CC

PD:
5V/3A
9V/3A
15V/3A
20V/3.25A

l/

B e s265

/1He GaN FEBEE Type-C 65W

$500
.0 W iz%e SHOP QO &
INHKGaNFERBES Type-C 65W IR BRHE R =~
TBH8 HHEE tRFE Type-C #EEf [conishop)

$750 ¢

Oty #emmsonne B ws

12
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m . Power Density Compare with Other Company
&
. Power Density: 1.14W/cc  (with different plug)

Ener) Jnnovator
Power Density: 1.42 Wicc

Dr. Flyback
lop View Bottom View
S|
Case size ®
L :39.2mm T
W:26.9mm %
H : 54mm

Case size

L :38.85mm
W:27 mm|
H :43.6 mm

Soulation:
Dr.flyback

| Low side Mos
V" Google B3

= 65Wezm
IRFEIFR

W:42mm
H:26mm

Power Density:1.13W/CC

Soulation:

I FHIZE: TIHBMN{EEUCC28780
IKRDRE: TIHBHEFUCC27712

HRINEREE(HE: B K5 CoolMOS IPL60R185C7 2PCS

13
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~
I ZIN N
USB-C PD
- -
Technical Analysis of
QR vs ACF vs Dr. Flyback®
a7 Syl :’g,,
For ZVS, AL ZVs
additional HighSide IC and Switch (Active Clamp Flyback) (Dr. F\ybac:k®)
must be added.
ANKER 65W (A2663) Xiaomi 65W (AD65G) |C CMC POPPS-6oW IC
Gan Mos+IC PowiGaN (INN4075C) TI-ACF Dr. F!yhack®
+ + IC Gan Driver +
Gan Mos+IC ClampZero NAB115+NAB117 CMSE520AEND&S SJ MOSFET
Gan Mos*2
% -
H B8
L ?
\ 3
0.98Wicc 1.20Wice 4o

1.42W/cc

(including foldable plug) (no use of foldable plug)

must use GaN

must use GaN just use SUJMOS (no need GaN)
(The plug cannot be folded) @

L “Cost Saving"

=

CH1: LowSide Switch Vds
CH4: HighSide Switch Vd
. Dr. Flyback® " FECATATER
solution 1 |5 ‘ac/60Hz " :
‘ 3 —
: -
. 1 PI
¥ ZVS waveform: al solution
V,, = 115Vac @ 60Hz V,, = 230Vac @ 50Hz ‘ |
100% Load 100% Load 'L-
e T H H
| M- ] _’\_.,—;_,,—\_,./— = - ,‘-‘ | B
P [ P - ZB;QVac/SDHz
‘ C o R
. / (\::mrl‘urm ; A }v.‘_"'— m I”—
Ie witching loss~0 f U AR
~-_J pd Iyl |
Saiawan - s L
\
- = 7 e
gz = ¥ E ® = [
[90Vac/115Vac] [90Vac/115Vac]
CRM / DCM operation mode It may enter CCM operation mode
[230Vac/264Vac] [230Vac/264Vac]
CRM / DCM operation mode DCM operation mode
- Make SR (SRMOS) operation more reliable - = Is the operation of SR (SRMOS) still
under universal input range

reliable at lowline AC input?

iR a A 5 2 EE

ANKER 65W (A2663) Xiaomi 65W (AD65G)
PowiGaN (INN4075C)

TI-ACF

+ -

NAB115+NAB117

0.98Wicc

Ener) Jnnovator
Dr. Flyback

CMC PDPPS-65W
Dr. Flyback®

CMS

- 1.20W/cc
> ~
—_
&
a
an
Many components, mr‘npkmleﬂ Too many Main C
manufacturing, and high cost

HighSide
IC+Switch s

manufacturing, and high cost
3

is on the back

JAE 88 2
h 1.42Wicc

B
2
3

%

qDd 1eAe1 T

Simple design,
easy to manufacture

uan Con ) Honsige L orrybeck  SMOS
& TR ESRERGEIRE
No Load 115Vac 230Vac
C(“l’,'f F,’,?jh";;ﬁg‘)’“ 27mW 20mW
(PI: Powigzllfllzlﬁh?fggéézf fE;Z:?"Z\m;:)Zero) i b
(TI: ACF +xg:rrqn-ir~?:g¥1(¢ ?ng?hi-NAm 15) it dom

(BRI EE (Case JATE)

Input: 90Vac &
Output: 20Vout (52‘::2?;)
Full load: 65W
CMC PDPPS-65W o
(Dr. Flyback®) 82:30%
ANKER 65W (A2663) 1 ik
(PI: PowiGaN INN4075C + ClampZero) ik
Xiaomi 65W (ADB5G) 92.41%
(TI: ACF + GaN-NA6117 + GaN-NA6115) e

14
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Design Product Reference
B0 60 == 9
AC/ DC /IR E R HEE SRS

> 24 65W NB Adaptor
> Z& M Gaming Power: A Th3+/\Ij#(Champion &3% /5 Z+Dr.Flyback) 3% | & ThaR £ = 0%
> 2 65W LV65W Design
v Retail Market¥EE:
CMC PD+PPS65W

Ener) Jnnovator
Dr. Flyback

M

Champion Microelectronic ST Z/ el

To Be Green Reference Design for Dr. Flyback
CMC35/LG35 Slim45

HV Power Package (TSSOP)
(Compact) / (Highly Integrated)
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Patent Protection Dr. Flyback

USPTO PATENT FULL’ AND IMAGE DATABAS
[ tome [ ouik [ladvanced(pathum | teto
[ sattom |
)
[(mages |

(1of1)
United States Patent 9,716,437
Hwang July 25,2017

Power converter for a switching power supply and manner of operation
thereof

Abstract

A switching power supply comprises a power converter that includes a transformer,
a low side switch and a high side switch. The low side switch draws current from a
supply voltage through a primary winding of the transformer. The high side switch
discharges current from the primary winding of the transformer to a snubber
capacitor. The controller synchronously controls the opening and closing of the low
side switch and the high side switch. The power converter can be included in a
flyback converter. The power converter can generate a requlated output voltage.

Inventors: Hwang; Jeffrey (Saratoga, CA)
Applicant: Name City State Country Type

Champion Microelectronic Corporation Hsinchu N/A ~ TW
Assignee: Champion Microelectronic Corporation (Hsinchu, TW)
Family ID: 1000002729744
Appl. No.: 14/975,692
Filed: December 18, 2015

Prior Publication Data

US 20170179832 Al Jun 22, 2017
Current U.S. Class: 1/1

16
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PLATINUM TITANIUM
4

\K\)—r

=18 FEECY (Cash Cow)

s

Ener) Jnnovator
Dr. Flyback

=
2]
mvll
(Ln]h

HT A B E({ENTD)
13

12

11 : PFC+PWM combo ~10%
10 ' CM68xx
. PFC(CUG65)+&HR2EH(CU69)
l R L )|
8
? RIT ; B
6 20%
2014 2015 2016 2017 2018 2019 2020 2021(1~11) 2022 2023
] 5 T RS 10 855 843 76 775 687 10.71 12.03

= Cash cow K EHIEE :

v

v

v

v

PEEPCH 7 Bt PFC AC/DC Combofiits

AEST B A AR R S i B RREEEE NERA  FWEIARIR SRR EFHT =K -
1o R A B AL R DR ER BT RE ~ B ERCRIES -

TR RS MOSFETHERIAC/DC 28 T {7 o

i

17
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80) (B0

PLUS"

Energ) Innovator
Dr. Flyback

TR

> TAM
AFEFH% /5 /Monitor.. EFEM

> Application:
6 Type CEJFILA(L//NEYLERRIRHIZS

g > Topology:
2014 2015 2016 2017 2018 2019 2020 2021{1~11) 022 2023 dg_jé{,{b%ﬁ%ﬁg”?ﬁ%ﬁ%&%*ﬁziﬁ
] R 5

10 8.55 8.43 16 7.75 6.87 10.71 12.03 .
> Power Reliable/CP{&

#kEHE A (B8 € )/ Total Bom Costi:{E{L

v' Cash star:
/NI Dr.Flyback

TRV R TR Power TCHE &7 2€ IR » WIS 1 Type-Cl 78 /NBER JE/ N AckEBs 7k
BN RIS - W RAN HE e S TR b -

B ESEREE T LRSS > JRE] A Monitor ~ USBZport s - 45W-65W 25 TH g i - /1 1] AR {22
100W~160W 5 555525 E A

B ICHETC 5 HISI HV MOSAILV SPT SRMOS ASP~USD2 -~ R = UL R EFE H ol fF o

18



' M A CHAmMPION

A AR
Bl - HEABET
11055 —%= 1105 _=F 110F£%=% 110FE/ =%
ZEUA 278,969 | 100%| 335,327 | 100%| 379,021 [100%| 993,317 | 100%
EEAAN 132,788 | 48%| 155,462 | 46%| 166,300 | 44%| 454,550 | 46%
=2EEMN 146,181 | 52%| 179,865 | 54%| 212,721 | 56%| 538,767 | 54%
=X8H 98,715 | 21% 94,785 | 16% 61,358 | 16%| 174,858 | 17%
2xME 87,466 | 31%| 125,080 | 38%| 151,363 | 40%| 363,909 | 37%
EFRIMNMIA RS 7,122 | 2% (8,404)| -3% 4,414 | 1% 3,132 0%
FRSiREH 11,929 | 4% 16,818 5% 18,747 | 5% 47,494 5%
AEFA 82,659 | 29% 99,858 | 30%| 137,030 | 36%| 319,547 | 32%

19




' M A CHAmMPION
SHEEEER

By : a8t

110/03/31 110/06/30 110/09/30
RERNBRS 380,944| 20% 763,890| 38% 662,053| 35%
REBHERAGEZEREE 595,728| 32% 275,850| 14% 275,775  15%
IR &8 159,660 8% 211,738 1% 211,239 11%
78 248,578| 13% 263,380| 13% 264,354| 14%
ABE - BEERE 171,578 9% 167,858 8% 171,289 9%
FRRhGSEERAABEGEZEREE 128,128 7% 128,128 6% 128,128) 7%
HiEE 206,220| 11% 192,991 10% 188,009 9%
BESG 1,890,836|100%| 2,003,835 100%| 1,900,847 100%
ERIFRIR 196,763| 10% 206,429 10% 179,958 9%
HiBE 51,200 3% 58,729 3% 56,922| 3%
SERET 247,963 13% 265,158| 13% 236,880 12%
BRABET 1,642,873 87% 1,738,677| 87%| 1,663,967 88%
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Champion Microelectronic Corp.
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