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1. Diamond Turning Machine °]& Natural Diamond Bite.
9| 1% *Mg Tools : Single Crystal — *24Z%
+Slider : % ¢t Oil Bearing
- Feeding Accuracy : 0.1
um / 250mm
+Spindle: @ Air Bearing
type.
- Spindle Accuracy : 0.1
um (Run-Out)
- rpm : 2,400
* Control System
- Allen Bradley : CNC
8200
- Resolution : 0.01 um
*Feed Back System: HP Laser
Interferometer System
- 0.01 wm Ao

+Z82 1% Vacuum Chuck Rank Pneumo =&Y Lathe
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- AX] Room : 20+ 1T

-Clean Room : Class
10,000

RAFHA 1A }FE 3
Point Air Bag 24

2. Diamong Tools

1) Diamond Bit

- H% Diamond Bite2} £4

< Diamond Bite: A4
#1319 Z=(Knoop 8,000
kgf/m?) o} FE5 H3o] IA
T &(Ag9 541, A9l 100
)& 71 Jom HA A
A g B Fo] Aol 9}
=t o)F A4 FgHo] AL
(0.3% ©l3l) o] Axx
A3 WulEAo] Fol BiteZ
@ol A=}

I%¥(a)¥ Diamond® &
9 AxE JE Aoz 470
o] g4 fdAts} zHz 109.5° 9
Zx2 1 54°A HH 02 Wi
5o Ut

I (b)= AREY oS
Vel oz 3MRe] Aoy}
FHETE ulrigo] At

F7 AZA] 11182 v}

RO,
ﬁ |

X [100)

(a) Diamond 7|28

(b) Diamond ZAX}zH2| ofdy

e g A oga 9l
Aol Chippingel &7171 4%
| HrlAdo] glof QIdo = A}
83812 a1 mpEAFE AR
110W-& AHg-3h,

- 29 Diamond Bite2] &4

% Bite VCR % DAT
Drumelvt 3388 Mirrore]
7hgol AH&-3t.

R’ Bite® &%°lU 253
Z, v7d = Jhgo A
Eis=y

Bites] #H]z24

* A2y gl 4<(Chipping)

ol gl& A.
Y A Gl 73t o2 E

error 0.2 um
ol3})
2)Diamond
Wheels
-Glass,
Ceramic,

27 % 4

LSIMAL/°97. 5EE
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Aol sle Age 7
3171 Y34 Diamond
Wheel & AH-E

Glass Lens 7152 $3%

Diamond Wheels

*Rough grinding : Grit
size # 320, Resin bond.

* Medium grinding : Grit
size # 800, Resin bond.

*Fine grinding : Grit
size # 1,800 Resin
bond.

ULTRA-2000 DIAMOND TURNING LATHE
WITH GRINDING ATTACHMENT

Z™9 | athe2| =

Single point natural Diamond bite
- Form accuracy : 0.1um
-X 400
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1) Diafond turning

- Hard Disc 713

A = A A : Aluminum A9 Diamond Bite : Radius 0.5mn

=z e 0.1um Ra % 7 | Fom accuracy : 0.2um
Aza
A 1,200rpm - Spindle rpm
Feed Bmm / min - Fine cutting
Cutting depth 5um - Rough cutting
Cutting depth 2um - Medium cutting
Cutting depth 1um(2Times) - Fine cutting
Cutting Oil odorless Mineral spirits - Spray type

Fl-Analysis ;
Mode Cut off Filter Reference lgnore
ROUGHNESS 0.25mm ISO STRAIGHT
AL 6061 DIA 60 MM PLATE
.057 um-
L . ?l “1"‘
I W’ ‘WJM
.082 um- : :
20.029 mm —i
Peak To Valley = .140um
Form error

Rtm = .051um Lo = 1.97Lum Ra = .009um

Rpm .023m Rp = .032um Rq = .013um

Ry = .087 um Rv .066um Rsk = - 8um

Rtl = .061um Rt = .098um Rku = 7.4um

Roughness
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~Flat Mirror®| 715
A &5 Al Al &5
(2024, 7075), Copper,
At (OFHC)
+H2 : Laser Mirror, X-ray
Mirror.
+J|Z3HYUT : Flatness - Less
than 4/4

I\ optical axis

Roughness - Less than
ASPHERIC FORMULA

0.01 im Ra
+7|2
9% HRolM ARee] F
Ao A Bt} 7 = (x/{R+R=((k+ D xX(ALX | x| +ATXK e +A12xX"

Fatglol : A 100unel A
Lm7HA] 2 et

Bites] o1& F1 -Al = .000000E 00
- 82712 : 50mm/ min. F2 -A2 =  .000000E 00
- FA7}2 : S5mm/ min. F3 -A3 =  .000000E 00
F2£% : ¢ 100mm?! 4 F4 -A4 = .298672E -03
% 1,200rpmel #¥a 7 F5 -A5 = 000000E 00
o| 4855 e Yo, .
" A% 7K %€ Constant F§ A6 = .123620E 05
% rpm¥ Feeding®] =
© e AE e F7 -A7 = .000000E 00
*24% 24 (Center)ol % F8 -A8 = -522797E 07
o] Uehl= Ao} 9= F9 -A9 =  .000000E 00
¥ oA AA&TI} F10 -A10 = .173699E 08
Zero7t EWA YeEhY=
o2 oliE pm F11 -All = .000000E 00
;gj Ef eed® ZAH F12 -A12 =  .000000E 00
e F13 -R = -.920550E  Olmm
H[ed x| 7h2 Fl4 -K = .756129E 00
Hj7s alxo| 7iQ F15 -Return
R I P o Tayior -Hobson
AE b7 AA dolH
7t " a8t
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Aspheric Lens Design

oln] u| TR A%Re) BE
ol e Fe

N
‘A’ Side ‘B Side
Base R = 52.465 Base R = -48.159
K =-0.1657 =-.2735
A = (.7568513 E-04 Ad =().3245813 E-03
A6 = 0.4533192 E-06 A6 =0.5428160 E-05
A8 = 0.1678205 E-07 A8 =().2874210 E-07

Al0  =0.3713890 E-09

Al0  =0.2628312 E09

RadiusE ZAs|A A7t
& 3},
. Slsk go] U4 A A=

A S o] 39 20 o]
Aol 79 A=E AF8afo
S W7 Az Alge

JA= AN 71Ee ¢
% Al 1ei 2 diA] 7Fssit
+ QT HUT
Form error : 0.5um
Roughness : 0.0lum Ra
E 4 = : 10um )3}
7 : £0.02mm
R & : £ 1% oW

Zo| gjun g ZHo] 902X g 713387l falA e
o ¥l E2A=WY R B'HY A$ rted o
% FEe EYa(+)7 E gzl dole & FUg
I 9Fo) Pie wHel B 53 2 FXE 4 7t
e vl A ()7 #) 38t A9l ¢ Rkl
7|H7kS <) Eofef 1 g ZE vlolyx(-)E u}
‘HA TCTY ge 4" o] Fojof dtx H]FH

e of

gd(C=1/R) Ao B3x Zt7t 49 + Proto2 Sample #%2] 72 i
KEFHFHE 483 2% ulo]ij A7 wloly WA O 2 Protod MES
o} 2F ZAE upto] ¢ 3818 PMMA(Poly methyl

-Ai~A147/}x194 H] gajlof gt} (&, K& meth acrylate) A8E o] L3}

AFgE d8a. (R Y2 A
9] +o #9]) (0132 Diamond
-dlolEHE 94383 ¥  turning machine®

Computing 3% NC @l Spindle©] & Zoj
ole7} At AR 7] wFol
AAHE NCHlelEl& DNCE o))
A3l 714173k "o
<742 A ] P/GolA Bl
H A= FAE dAR %

- Camcorder view
finder Lens?| 7}

oA gad um 3
PlottingslX 2+ 42& - E A 2A A
3lo)gir}. View finder<

- 7}+8 % £33 47 Radius 58 olae] m

7b 92 g¢o™ | Tool vl &S Q73

Camcorder View Finder Lens2| S744
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|
CHUCK ING: |

FIXING JIG

SET SCREW

BITE

SPL { PMMA )

0

A dARI) o] A4 703 7t
TR F uAA =y A4
FEE AR AEshe Ad)
H3HE 1/103 59 AXE0]
H7IHAME 1/5 oJ3l2 &=
Ho] A-hdel Hgsich A
Al 7Fgl dolMe 7 =
£ 34 JIG7F B esit)
+ 7R3 FLOW

Bite setting (Bite o]}
X9 ZeroZ setting : 5um

i)

712 JIG

Jigell Sample® 133 th
< Jig& Vacuum chuck®l
Chucking?tt}.

Spindle#te] A& 1un ©]
e wE

Form error, R# 2 258
33,

JigZg vl wiie& Aaleid)

MEE FHEE A 237

o (8% o] 471 1)

1¥-Z Cutting 3t *PMMA 712z 4
. | A A PMMA
X % -
Z % :0.02um Ra
A% Diamond Bite : Radius 0.5mm
7T Form err: 0.2um
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— CDP Detect Lens Core
ol 7t=
Y

Bite (Tungsten carbide or
CBN Bite) setting.

Set ScrewE o] £ 3}q
CoreZ Jigdll 23 A|Z1ch.

2% Chucking (Spindle®
o] BA % Check).

R ¥& Akt

R %3} Core Zol& =348
t}. (Zole - 0.05mmAl% :
Coating 9

FA8)] Nickel =5 (54 :
100um)

Bite setting (Diamond
Bite A = : Form error 0.2um
o]3})

Jigel 248 F R
At (50um)

%438, (RE, rms,
Form error)

+ 737

#olA HAAE ol &34
Wdzz9Ae] FA=E 54
Fig=

Core?l R # < Form
Talysurfg ©]-8-3l Z% 3},

- Projection TV Lens9|
73

+ 7k process

AE FALY Ilmm 3%
FAagA AN E FvdT

Bl AdejolA B'H ¥
A& HwA 73, Jig OF
7@t Jig @9 "B ol

N
HzA
A& 2,000rpm - Spindle rpm
Feed 5un / min - Fine cutting
Hakglo| (84} 10¢m - Rough cutting
Aol (4 3um - Medium cutting
Aazlo)(Fah) Lim - Fine cutting
AR - -3y

N

DETECT LENS 7+ JIGoll 05t Alel
H B 3 7
A & | §FA3) Nickel =5 @24 A4 Didamond
(2A : StaVax) Bite
2 % | 0.03RMS Bite R : 0.2em
R & | 60.02 FAALE 1 0. 2mm
Spindle &4 1,200 rpm Spindle rpm
o] % 2.5~5mm Fine Cutting
Hazle] 5um Rough Cutting
Hakzlo| 2um Medium Cutting
Aatzlo] Lym Fine Cutting
Cutting Oil odorless Mineral Spray 4
Spirits

HEMA /'97. 5HE
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SFI
%q e Ao N o 0] oL}

1

1

7€ Lens SPL2 R
FE3} g A"HE U}

NG

-(6

FY, &

&8 ARG 05mm #e N |\,
edlA B3 A8 2o : |

B'HEE Jig @F )43 A
e wad Ag e | |H - AW
ek s

oAl Jig DS ol 43 A’ 5
< 713N AE FAE & -
3}, ) :

#FH 02 Polishinge 2
Tool markE A A3t} / .. . .

- %X Projection TVE )y Z) sl

Fresnel Lens2| 7= P/J TV LENS ASSY

+ 712 uh

;_?5_93 HA 2yt 2o No = 4 HE| 5z | 84 HAE Z3H
7 Bite2 4|31t} 1 |Lens—-A PMMA | 8umm | Aspheric | Injection & Coating

"X HHEES Pitch?+E 9% 2 | Lens-B PMMA | 5um | Aspheric | Injection & Coating
A Bt 7' o] FolE Hlp 3 | Lens-C PMMA| 10um Asghen'c In):ect%on & Coating
o} 7hHA P/GE A FT} 4 | Barrel PC 20um Cyl?nder Inj.ectTon

A @ WL Hwoz i 5 | Housing PC 20um Cyhnt%er Injectlf;n
_ v he 6 | Glass Lens—A | BK7 | 10um | Spheric | Polishing
. 7 | Glass Lens—-B | BK7 | 10um | Spheric Polishing

Jig® Jig@ LENS

VACUUM

'
B A" SIDE
"

HEMA/'97. bEE

77




Kl /e M| o 0] o L}
% Projection TV Fresnel Lens® 718
=
" 1=~ N 8
AN, a
/ SLp A~
@ DETAIL “E] 7 N
e Rl P A |
. X 7
~ |l -
PITCH
W E S 2t Bite2 ¢4 7} CDP == 20}9| 78
3 -
2) Grindin WORKPIECE
CDP tiz 2= ofe} 713
+ 7k FHALE
174 Jigg Az, (B4 l
=9 JAE7}F Lm o7} & g
2% AhsA AR |
27 Agolmz A= B9l &/ WHEEL
< WHoE g TR ‘(RESIN BOND)
S50 e 32} FA A JIG
2+8 Wheel & F4]310).
AR Filtering 357t [ = =z 3
7ee FUEE Heoin A 4 | Tungsten Carbide | Diamond wheel | #320( Resin bond)
2 0.5um ©]3}9] Filterg A& A= 0.2m Diamond Wheel | #800 (Resin bond)
3] Filtering?tct. %2 %= | 0025mRmax | Diamond Wheel | #1800 (Resin bond)
Balance VectorZ ©]-&, & AR Lum Wheel Dia 56
Z2538 0. ol3lz %A
s}:}% g 0.05um °|3l2 ZF Grinding =21
i 3)2 5 (Wheel) 60,000rpm -G/R Spindle
o
Wh.eelé_} R 0.5mm= 3) A4 (Workpiece) 600rpm -Work spindle
Dresslng 3= % 9~ 5mn/min —Fine grinding
+7k8 Process o Grinding Z°] 2um —Rough grinding
Wheel®] 27& £33} Grinding %] 1ym -Medium grinding
7be Z2aYS AP Grinding Z°] 0.5um(23)) ~Find grinding
7F HiolH & AE3. a4 Antifreeze + Water _[-Rotio(1:20)

ZEtMA /'97. 5HE
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71 AEE Jigoll 233
Chucking3tc}.
FAEE 1m o)3Z Setting
Fic=
2z AE 7Egct

4, et 8R0| 3 3 AR}
1) #= 2| HA Flow
s H=30} HUT
PFA AYE : 0.2um
£ :00lmRa
FAE 1m
AFA 0~ 2um
9Ix A% : +5m

PN

o

o

) A= AE

A= AES 95t Lo

A= A& A=)

Clean room

#x Az7)

Oil heater

#lo]A Tt A

Form Talysurf (3172 4%)
«HE A 22

A2 : 85CANA 3417t o)

Az

Add 2% : 230TC~210TC
=% :230C~235C
AE4 % 3~10mm/sec
H 9F : 850~1,200bar

3) Hi7e A Hx UM
+ Molding process

+NEA ZXY(Form Talysurf

H=x289 M Flow

s lens] [ 1RIRE =zt Nicke
Design (XU : STAVAX) (Thickness : 10
A :

Modification |

Hi7H &8
(Form Talysurf)

Tool Compensation

lens
ALS

* Molding Process

[ Fine Gob l - Glass 2Kl

Y

A ® | -zsnAm

- M2 : 600C(HAM Lamp 0|8)
- MY 1 2,000 kg. f
-E M £ :30"/H

Centering

Cleaning | — =33 A&

w2 28

Zoom lens ass'y 7T

A /'97. 5HZ
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Z4H 9 . 8 mm(Height)

120mm(Length)

3% : 0.001um

W3] : Laser M4

23874 : Flat Convex,
Concave, Aspheric

Z33%E : Form error,
Roughness, Angle

Stylus radius : 2um

2249 : 80mg.f

+H|HZA SN (Laser ZHYAl

012)

AFE9H4 6328 Angstrom
(Hene)

23384 : Flat, Convex,
Concave

ZA3%E : Form error(P-
V), RMS, Radius value

1 Frange : 0.3164um

«ZHA) oM

3 A9 vlae PA) F
A Z730A] ok gt

24 AEL AP oz 7
A LA (2 R AT
o)3t x| 3) UAY)

3719 BEc] WA g
Lo Aok .
(0.5m/sec 13}

) & W3l 05T 9l
U2 #z] glojof 3t

588
1) 7187 HE g4
2) HZ HE
— CDP Objective lens
— DVD Objective lens
— CDP Detect lens

A
e C LR
X ! 3 o
¢ Metals % Flats
® Aluminum ® Polygon Scanners
® Alloys ® Flat laser Mirrors
¢ 1100 ® Pism
- ® 2024 @ Discs
@ 6061
® 075 % Cylinderical
® Copper ® Photocopy drums
® Brass ® Cones
® Tin * @ Linear axicons
® Silver
® Gold % Contours
® Nickel(Electroless plate) @ Spheric lens
® Zinc ® Aspheric lens
® Spheric lens Molds
% Polymers ® Aspheric lens Molds
® Acryl @ Prototype Plastic lens
® Nylon ® Fresnel lens
® Polycarbonate
® Acetal
% Crystals
® Germanium
® Zinc Selenide
® Zinc Sulfide
® Phosphats Silicon

— Camcorder View finder
lens

—Camcorder Aspheric
Glass lens

— Projection TV lens

- Liquid crystal P/J TV
Fresnel lens

- Laser printer Polygon
mirrior

&M /'97. 5=
80

— Hard disc

~ Photocopy Drum
— Camera lens

- Contact lens

‘= Door phone lens




