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= AAA FhelEl £29] Aube] AF 750 e el BEE AR 270 R oAk

A AF 712} Zge] it AFZ (Sharp), 247} #]=EF (Konica Minolta) 52 Y- AEl 23l &
T glowH, Adsie U A A7), LGolxE 5o d] 4AlE°] VCM (Voice Coil Motor) 41 9] AF X
e Al EA87] AlAsESiTh o)F FulellA= AH3A7]7E VEM ¥4 9] AF 7|2} g o] ¢of stz 55}
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‘:“’ Worldwide Camera Sales; 1999 - %
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Phone ) # % Cameras| # AF % Cameras # AF-ZM ez s e
. % with ) with AF and/or Motors
Year | Units Cameras| with  |Cameras Camera
- Camera |, ... - AF and - Zoom AF and Zoom
(Millions) (Millions)| AF(Only) |(Millions) (Milions) - N
Zoom (Milions) (Milions)
2003 450 18% 80 0% 0 0% 0 0 0
2004 580 43% 250 6% 15 0% 0 15 15
2005 750 67% 500 7% 35 3% 15 50 65
2006 875 83% 725 10% 75 4% 30 105 135
2007 938 85% 800 16% 130 10% 80 210 290
2008 984 87% 856 25% 210 19% 160 370 530
2009 | 1000 90% 900 44% 400 27% 240 640 880
2010 | 1034 | 87% 900 50% 450 40% 360 810 1169

50% Of phone cameras have AF
Assumption by 2010 : 40% Of phone cameras have AF and Zoom
90% Of phone cameras have either AF or AF and Zoom

A new market for more than

More than one bilion one billion motors per year!

phones per year!

J81. FHHIet2 &2 AIEESE 2 o F (The Mobile Imaging Report) ™
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Phone Camera Market Segments

VGA 1MP 2MP 3MP 4MP
Smaller
Camera
Size SMIA-85
8.5x85 mm§1mm

Rampupin ¥
Ramp up in = 4
Fixed Optics

Improving Image Quality
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Smooth Impact Driving Mechanism)< ©]-&38}e] EA3}%om, AA|71A] Aol Upelgl= #-d gk b4 AF 7|
gt 255 A Zar Qleh
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Camera ISP
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AT AR A 5 Bh LA S S ERC ofo] A A A
Camera Phone DSC/DVC -
Priorities 1. Cost 1. Quality
2. Size 2. Size
3. Power 3. Cost
Actuator, Auto—Focus Voice Coil Motor Stepper
Stepper
Lens Small Large
Future Actuators Piezo Motor for Size, Power and Stepper and DC Motors Will
Cost eventually continue for some time with slow
change—over to Piezo on
consumer models
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#2 7iHet 258 AFO[ES P&

Motion Phone Camera Module
Specifications Auto Focus Optical Zoom
Force 2~10 grams
Stroke 0.25 — 2um 5—10um
Resolution 2.5 = 5um 5 — 25um
Repeatability Sum 10um
Speed 1 — 2 mm/second 5 — 10 mm/second
Voltage Less than 40 Volts (Ideally less than 3 Volts)
Power Less than 500 mW (Ideally less than 100mW)
B3 WM LR, EASQAF FHHEE 22| H W ZA H®
Japan s Japan Korea Korea | Hongkong UK Taiwan
Sankyo FDK Konica- el Samsung | Johnson-  Lid SIS
Seiki Minolta EM Nanomotion
Module | 11x11X10 | 12x125X10 | 12X13x9 | 12X10X10 | 9.9x9.8X5.4 | 9.5X9X6 | 8.5%8.5X6.1 | 9.5X9.5X6
size 9.5X9.5X76 | 11X11x6.5
Weight 2.3 1.5 = = = = = =
Power 330mw | 380mw | 150mW | 330mW | 150mwW | 120mW 60mw 200mwW
Consumption (Target)
Driving | Step Motor | Step Motor Piezo VCM Piezo Piezo Piezo Piezo
Type SIDM Motor Motor | Helimorph | Actuator
Pixel 1.3Mp 1.3Mp 2.0Mp 3Mp 3Mp 2Mp 2Mp 2Mp

_4
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H 4. AF 7HH2IE "R | YA A7 0[E 2 AER 24 A F0|0[E 2] H| W™

Actuator Type Advantage Disadvantage

Voice Coil Motor * small size and low cost * Power consumption

* No position sensor * stroke limited

* Resolution 0.1um * Drop test

* Response time : 20~50ms
Stepping Motor * Feedback encoder is not necessary * Home position sensor

* Driver is relatively simple * High cost

* Reolution 10um * Resolution is bad

* Response time : 100~200ms * Wearing issue
Piezoelectric * Small size and low cost * High voltage(current : 60~100V,
Actuator * High holding torque Target:3V)

* Low power consumption * Driving circuit cost

* Resolution 0.01um

* Response tiem : 10ms
Piezoelectric + Small size and low cost * High voltage
Motor + High holding torque » Wearing issue

* Low power consumption * Driving circuit cost

* Resolution 0.01um

* Response time : 10ms

o] A of7]efl S5ro] bA¥shH A 2E] N5} gk 7] A] 5 of 244 27} 90% 3] 4 gt

thEol tr27} ono. 2 5lo] thE ERWAAE S B off2 spd ool Y 127} SJAE] o} Lo7} At o g
5|3 ghol] 2 v RA 2 A4 217} b Q0% 3] A3k) o] £AE HHESEe, 18] 4Rt 0% 0| B R 44
Bl A= 13- 5= vhalo|t,
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2 918 feedback | 25o] 225 & ) o2, 917 A H% Sofe}. shAlur 2o weks 4]
AR 7L glot 7], 2, $3157]0] (A’ 5 zh’é) 4 A= qlste] 27] AF 7R} Zg ol A
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Motor ball beanng

J8 5. AE|E 2B & (ADM 0620 Two—Phase Stepping Motor from MicroMo Electronics Inc.) *

© wol 25 e, H29 AF 2ol A= Ak AR L )
4.1.2 28324 2F (Voice Coil Motor)
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J8 8. = 1 LtdAte Helimorph® 2 01| 0[E{™
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Helimorph®
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&8 24 Urh
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Load
Piezoelectric
(lens barrel)
element

Friction rod
Tailmass o 5=
Operating principle

Woltage

o [ S UL

Slow
expansion
TN = azEps fine
Rapid
contraction
Step 4.3_%.7
18 10. SIDM HF0i[0|E 2] T5#2["
Y2 oA, G FEE Fsoleh. o] elololels] BAe Aol Aekeha £F3brk felsh w3
Here] kA gko] ﬂdJ- T-eAgte] A7HE A ogkE o, ol FAIE AL Q= 4 Sl A o] A

Eood (L
o
)
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A oo Fee L A e,

i]’] ]_ ]l':‘ﬂ’ (Koruca Mmolta) /\]— EHH]' K‘]I/]E_ﬂ (Sunnytec) /\]— 6&%‘4 _1,] ]iEﬂi oﬂ/q AF 7]_]}“
<% Konica MinoltaA}¢] 7

o 250l AH7Ps i SIDVHAS) ololol el A 9 pska glom ol
A 312:9) AF71le) 258 2 el ololElE 4slel 20034 1080l LA ol 2A13hul 5iek
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A Aak g ale] A= okl Alghe] (dssBE) o] ARRE Ao] ol I 7lu|EElAIEe] 2133 Ake] zJZzg
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= 7l Y
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Friction rod
(graphite) ________________*
Ceramic
Multilayer

Actuator

11, Y= 27t 0jsEAe
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