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Micro tools for ultra precision and super-high-quality microfabrication
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Micro Diamond aims for a global leader in the single crystal diamond micro tool marketplace.

ST /AT — Proprietary Advanced Technologies
€ #mho—4F Brazing of micro tools

BT VEY RN EBESD v > 7 MiELin b2 IS EEEE T 5 B,
Technology of brazing single crystal diamond particulates to a fine tungsten carbide shank directly by chemical and
physical reaction.
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Single crystal diamond particulate
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Fine tungsten carbide shank
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Brazing point

‘ S 2 R Precision grinding of micro tools

EETEICETS9 < WVED S WNFAMITINNTER % BExA0 123t LT3yl TEIE T 5 Wil 2 B B AT,
Technology of grinding precisely the rake face or the top of circular arc edge of micro rotating tools within the limit
of 3 4 m against the rotation axis.
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Rake face
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Rotation axis y / The position of the rake face and
) the top of arc against the rotation
axis. The rake face keeps the same
Rake face position even if the tool inverted.
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‘ fERAGIICHT IR Knowledge about the crystal orientation

EERFESATVAN O EH LWVREEANZRHISELHME & TN Z2EA L EREFH TR DR,

The longer life of diamond micro tools is realized by applying the proprietary advanced knowledge about crystal
orientations as opposed to the conventional knowledge and practice.
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The patented long life micro turning tool "Accu bite resist"



WMHDOYA U OTEIZDNT About our micro tool products

’ 'b)]?h,}j I= 'fﬁﬁﬁ é ;{’L %) if'f%:él:_lla /5' A4 VER Single crystal diamond used for cutting edge

LHEEAWCANEEBER I VEVFEFERALTVET, RAZAVYEY FESK—HORRBIZERT S 1F
NECREHRNS CHEEDH >HBEICOHMEALTLET,

We normally use synthetic single crystal diamond. We use natural single crystal diamond only with a few limited
items, and only when a customer specifically designate to use them.

‘ ﬁ%EEII:_IIEI /5' A4AVYER % @Eﬁl;% Single crystal diamond micro rotating tools
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The history of single crystal diamond rotating micro tools is relatively short, compared to that of single crystal diamond
bite for lathe turning. So the machining conditions or applications are still developing. We have achieved to
standardize the manufacturing process of single crystal diamond rotating tools, and also established a quick delivery
system thanks to our original grinding system applied to the manufacturing of micro tools. In particular, the various
forms of micro cutting edges have become available, which was difficult with the conventional methods. Accordingly,
the markets are being expanded.

‘ 'E% % 'Elﬁ (y) [= J: é 'fiﬁﬁ Optimum design for shrinkage fitting
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In case of our rotating micro diamond tools, the single crystal diamond micro edge is chemically and directoly brazed to
fine cemented carbide shank using our proper micro brazing technology, whereas the conventional rotating tools
require to screw down the edge made of 2 pieces. Therefore, our micro diamond rotating tools are optimum to the
shrinkage fitting required for the ultra fine, precise and high quality micro fabrication, which also make it possible to
bring out 100% performance by machines and tools.

‘ PCD (@E%}S 9\\ ’r )V o F ) %@ﬁf\li PCD (poly crystal diamond) micro rotating tools
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We supply PCD micro rotating tools as well. However, we face difficulties in obtaining the qualified PCD material
which can meet the specific requirements in terms of e.g. life or surface finish, as supply of the kinds of specific PCD is
extremely limited in the current market. Furthermore, as the manufacturing process of PCD rotating micro tools
entirely differ according to the specifications, which may cause difficulties in meeting the demands for the accuracy or
delivery period.
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PCD micro tool for chamfering
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Application

Single crystal diamond micro endmill

RS

Accu ball

& RY A X20umA £ TIEAMIERAS90° EFT., 20umKiETIE
75° IBETUNAILRIRENT LD,
& RY A XH20uml ETIEIBRDFEHAAIEE,

<& The cutting edge of Accu ball is formed up to 90° position from the
circular arc top in case of radius size 20 4 m and over, while it is up to
75° position in case of radius size less than 20 4 m.

< The effective length can be set in case of radius size of 20 4 m and over.

Work materials

@ PESL VX, HUD, 54 bHA K, FEBKEL > X,

LYX7LA, 478 =Z—RILGEEDEHE

< Mold for PES lens, HUD, Aspherical lens, Lens array,

Micro needle, etc.

& NiP, MM, FkERE. isa s

< NiP-plated, Hard and brittle materials,

Nonferrous metals, Plastics, etc.

& Standard specification
(mm)
Ry X T4V R FUTL AK AR DR (V.
Radius Window angle Cutting edge length Effective length Shank
0.015 = R < 0.02 75° — -
¢$6 X 50
. R4 XIZE L R4 XI2kd
0,02 =R =30 90 Eaqual to radius Depending on radius

F- (70T RI)L

7¥aikR—)l - F+/ [ABL-nano]

Single crystal diamond micro endmaill

Accu ball - nano

¢ HIBFEIOMUTOBEREIRAR—ILITY KL,
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& > Standard specification
(mm)
R4 X T4V RT TUTL AR AR DR 7R (V.
Radius Window angle Cutting edge length Effective length Shank
. R+ XIZE L Ry X2k d
0,06 =R =01 90 Eaqual to radius Depending on radius $6 x 50

< Accu ball-nano is a super high precision single-edged micro ball end mill with
the waviness of 100 nm and under.

. 4.0



TR - OT> R Single crystal diamond micro endmill

7%215Y7X [ARD] Accu radius

& UE80umEl ETIHALHRDREHNTEE,
& IAMDE LIEMITENBIHEITITIRI0 umE CRIERTRE,

& The effective length can be set when the diameter of cutting edge is more than
80 4 m.

< Available up to the cutting edge diameter of 10 # m when the cutting edge angle
can be made to more than 15°.

F/Na—F—RF5um

Minimum corner Ris 5 ym

A ﬁE Application _ﬁ%%}}i Ml A Work materials
® XA O0=—FK)L, u-TAS% & & NiP, MM, ERERE. BiEG L
< Micro needle, u-TAS, etc. < NiP-plated, Hard and brittle materials,

Nonferrous metals, Plastics, etc.

5 Standard specification

(mm)
B 1—5—R & BWE S AR
Diameter Corner radius Cutting edge length Effective length Shank
HAFE X 0.5 HAE X 2
0.08 = ¢D = 6.0 0.01 Diameter X 0.5 Diamieter X 2 6 x 50
HEEBAX A YER - I/ 0T RI )L Single crystal diamond micro endmill

7X21R9I7 [ASQ] Accu square

¢ HEBOuml ETIEAERDZENATRE,
¢ A/AMNDE LUEMTHENBGEICIEIRI0umE CRAERAE,

& The effective length can be set when the diameter of cutting edge is more than
80 4 m.

< Available up to the cutting edge diameter of 10 ¢ m when the cutting edge angle
can be made to more than 15°.

A & Application SR EIA Work materials
® XA O0=—RKJL, u-TAS%H & & NiP, TEiEMEM. ESRERE. 8L L
< Micro needle, u-TAS, etc. < NiP-plated, Hard and brittle materials,

Nonferrous metals, Plastics, etc.

5 Standard specification

(mm)
AE J—7+—R AR AHER oYX
Diameter Corner radius Cutting edge length Effective length Shank
ML FEFE X 0.5 HE X 2
0.08 = ¢D = 6.0 Nothing Diameter X 0.5 Diameter X 2 $6 x 50




T K- < oL R Single crystal diamond micro endmill

7¥a1J0—7 [AGR] Accu groove

® VENMIERODTA/ /ORI,
¢ AAMNDL LU EDBEDEIHEERRFIOumELT,

& Accu groove is a single-edged micro end mill applicable exclusively to
V-shaped grooving.

< Available up to the cutting edge diameter of 10 4 m when the cutting edge angle
can be made to more than 15°.

A & Application S HEHIM Work materials
® JLRILLUYR, A7 O=—RL, u-TAS & NiP, g, SESkERE. BiEn e
g & . . .
< NiP-plated, Hard and brittle materials,

< Fresnel lens, Micro needle, u -TAS, carving, etc. Nonferrous metals, Plastics, etc.
& Standard specification

(mm)

FeimE HE A& EoRIES oY A R
Diameter Cutting edge angle Cutting edge length Effective length Shank
HAIZED
¢D = 0.01 = 15° Depending on - $6 x 50
cutting edge angle

le crystal diamond micro drill

7xaFY) [KA] Accu drill

& WEMAMHERICHR ST OR YL,
¢ SEHEOALFBRNONMIARARICELE TCRER Y A TEHE,
¢ - UTPhFAIZLY NRELSRAMLLEITAATRE

& Accu drill is designed specifically for machining hard and brittle materials.

< The most suitable model can be selected from among 3 kinds of cutting edge shapes
according to the purpose of machining.

< High grade quality of surface finish to the inner wall of halls is achieved by function of
reaminge edge equipped with the drill.

A& Application SSEL) NN Work materials
& FERBNEERNR, €T3 v RUBERRGE € AREASA, €739 RGEQEMRMEMR
< Conponennts of semiconductor exposure apparatus, < Hard and brittle materials such as quartz glass
Functional components made of ceramics, etc. or ceramics.
&3—5% jiﬁ Standard specification
(mm)
T BME I A X
Diameter Effective length Shank
HE X 10
0.1 < ¢D < 1.0 Dinmeter X 10 $3 x 40




le crystal diamond micro endmill

Accu endmill

& EfEMBERICKRT SN EEFTFREOIA /ORI,
¢ EHDWVFTEMIAELET T AMTIANEEO AL RERE,
® V- UTPNFIZ LY ERNELTRHAML LT AR,

< Accu end mill is designed specifically for machinig hard and brittle materials.

< Two kinds of cutting edge shapes are available for grooving, surface machining and for
counter sinking.

<& The high grade quality of inner wall of groove is achieved by function of reaming edge
equiped with the end mill.

[MEP]
R Application EHDVETEMIA
i ,% ; o 2% . For grooving or surface
L g *gﬁsﬁﬁ‘ﬁglﬁgﬂnm tIzvy X;@tj% HE%BE‘I:I!.! meE machining
< Conponennts of semiconductor exposure apparatus,
Functional components made of ceramics, etc.
SR EEIA Work materials (MEC)
® ARATR, £FI v RGEDEMMEMH o7 RMIA

For founter sinking
< Hard and brittle materials such as quartz glass
or ceramics.

ﬁﬁﬁ:% Standard specification

(mm)
HE AR Yo A R
Diameter Effective length Shank

71X
0.1 < ¢D < 1.0 X2, $3 x 40

: % < . a+ Single crystal diamond micro center

F¥at>43— [CD] Accu center

& EfEMBERICKS SN 7OV E2—R UL,
¢ SEHOALFRHNOMITARICADLE TRELR S A TEHE,
® 7XaRYLEHERINEEEELNE Y FEER,

<& Accu center is designed specifically for machining hard and brittle materials.

< The most suitable type can be chosen from among 3 kinds of cutting edge shapes
according to the purpose of machining.

< Highly precise pitch of holes can be achieved by using in combination with the Accu drill.

A & Application XEZHEHEIA Work materials
® NMIBROAEVA—MNI. $3HTVEE ® AEATR T v Y RGEOEMEME
& Center hole for positioning of holes, countersink, etc. <> Hard and brittle materials such as quartz glass

or ceramics.

SEELR Standard specification ()
HURE S oA X

Nominal diameter Shank

0.5, 1.0 ¢3 X 40




B A . \ Single crystal diamond micro turning tool

7xa1/8M4 ¢ [ABT) Accu bite

® EHINMT., >z—EYJmMI. 7540y bANA b,

<& Accu bite is a micro turning tool for turning, shaping and fly cutting.

A & Application S HEIA Work materials
@& ERAEL VX, JLRILLYR HETAILLA & NiP. mEfEtEs. EkeRE. BlEL L
—_ A P
Ele 2 < NiP-plated, Hard and brittle materials,
<& Aspherical lens, Flesnel lens, Nonferrous metals, Plastics, etc.

Roll metaric mold for optical film, etc.

=z . . \ Single crystal diamond micro turning

[AB T-nano] Accu bite - nano

@ HEEEI00MU T E=IX0mU T OBERBE /N1 K,

<& Accu bite-nano is a super high precision micro turning tool
with the waviness of 100 or 50 nm and under.
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{YEVER - XA 0O/N1 Single crystal diamond micro turning tool

FEangd b-2—n=4J)—7 [ABT-SG] Accu bite-super groove

& BNMETET7 ANY MEEFOERBNTIERNA b,

<& Accu bite super groove is a micro grooving tool with the minimal
breadth of cutting edge and high-aspect ratio applicable exclusively
to square grooving.

q—F R & B
Forming minute R at the cutting edge corner is available.

A & Application XL HEIA Work materials
¢ BRNEEANS & NP, MM, FEReRE. BiELE
<& Grooving for minimal breadth < NiP-plated, Hard and brittle materials,

Nonferrous metals, Plastics, etc.

le crystal diamond micro turning

Accu bite - resist

& SKCvmEmERFEIcETAZTAI} & (N FAMOAMAEFOHHMBORFR/NA b,
& I OEERTEIC {100} FOUED/NA b EHE L C2FLU LORF,

& Accu bite resist is a patented long life micro turning tool with the orientations of rake face and
flank at {111} and {113} respectively.
<& Tool life is longer by more than 2 times as compared to conventional ones formed with {100}

orientations at the both of rake face and flank.
'r {113}

EE#£8 (Wear volume) < 1um

PIX>>>>>>

W+ (Work material) : NiP

20kmE]HI &

After 20km grooving

A& Application XEZHEHEIA Work materials
& BEMENELTLHMT & NiP, Wit EkeE. BilRA L
< Machining needed long life tools. < NiP-plated, Hard and brittle materials,

Nonferrous metals, Plastics, etc.



le crystal diamond micro endmill

JJ)xEHR—=) [PRE Primo ball

& MEITEHA 590° MEXTULAANRBSIATEY, AUREFESNA TS,

<& The cutting edge is formed up to 90° position from the circular arc top,
and the effective length is set.

A & Application SO 4= LN Work materials
& 5. FEBHEEMIT LMK & HifE. EHERGLE
< Machning for plastics or nonferrous metals. < Plastics, Nonferrous metals, etc.
&5 e e
Standard specification (mm)
Ry X [EIERES AR AR DR 7
Radius Diameter Cutting edge length Effective length Shank
0.5 1.0 RH4 ZIZE L 3.0
1.0 20 Eaqual to radius 6.0 6 x 50

le crystal diamond micro endmill

Primo radius

® EXENRAIDOKAICHIREE DIMI SO TAIVRIIL,

< Primo radius is a single-edged micro radius end mill with the minute R at the
intersection point of peripheral and end cutting edges.

A& Application S HEHIM Work materials

& Hifs. EHERBIMNT 2K & Bifs. ERBERG L

< Machning for plastics or nonferrous metals. <& Plastics, Nonferrous metals, etc.

&5 . o L
SEELR Standard specification (o)
HE J—+—R A& Aok YA X
Diameter Corner radius Cutting edge length Effective length Shank
1.0 0.5 3.0
0.1 ¢6 X 50

2.0 1.0 6.0
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Micro patterning and mirror finishing without polishing (work : alminum)

BELIAVEYYIMNT GREH - 72 9UL)

Grooving without polishing (work : acrylic)
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X ANWAOATIZREHINTOLWIABRIEFEREKEEINDHEAELHY £9.,  Information in this catalog is subject to change without notice.
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