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ARG SCIE TR B 250 O B G FE S IN T e A ML | LREL, LA T D6 LRSI TS,

F1E TG | ClL, BRSNS ORENY Y 7 I 7 c Bl 2% & U 8 RGN THEA I R EKAEL T
WHBLRZBEBLL T, Z i fli D &0 TITH5HS TED @ EMAMN L7 a2 BRI TV HI a2 L,
BRI T 07 B OB TART v V@52 8T, ERi2 o0 B R A & 328 o & s FE o T~
DB AZAIH CELAIREMENH DI &R LT, 2L T, Wil TART oYy v Em TR EMN T, 2RI T,
SN T.OZFNZF AU IS LT=3FROF N T 7w AR R L, 2O TEMEZH SN THEE0I0, B
ORI TICHE A T 52850, ZOFERAMEARGEL TR EARMMIN THER 2R CE22E2HONICTHD
ERRFH LD B THDHER AT,

Fom [EEREBIRICAE B LIRS BN LA T B G OfR#H) TiE, BN L5 E S 25 @ s EE o hn >
B ADORBUCKEEBE G 22 T AL, T EEREILE T2 OB LB NEIT T
Zol\“ﬂ%"//\?l\7)/5'EU%‘74”V@F’T‘¥%7£’HY@J:7‘ ZDOBEFEME ORI AT o7, MR UE B A B4 T
LENFUAY ClX, AT 57 Sl S T2 RERERAT B LT TR T ERELT 7L U T EOR

_;Dﬁiﬁbxa_fm“é_c‘:, %WF% FEI TV AV St O = P ERICAE 205 71 DMK LT 97 BEFE
RSN TT TV T BAEN EIRERDIEEZALNICL. LT, ZRHOM RICKDEE BN T H T 2%
STz TER BRI L ot 22 EI TExHER AT,

F3E N EEUNA AT LD 10nmA —F RSO BTN T T, Eﬁ%bﬂll:ié%%fﬁ%ﬁ%ﬁiﬁﬂi?’m

AIZEL, HEARBGIIN Ty LA TITE B TE > 72 10nm A —F RS OGN T2 911N T2
FHS DLl A, WHNTHVEIREMN ELHEE R AYEC N TRICERSETYAREZHIH TS
EEYNARTT R tR M T 58T, BHEE L7 T AN LIS R U720 & )8 IR 12 10nm A — & DR E Thkm
A LR SOWMIBEZTER T DL LTz, 2L T, KMIIETERLIOET A A7 R AE L TELN
TEHT A AT BAF R FC e B AR EZ A L T D ZE 2R L, BREM LIZL D@k AN L7 e 24 L8]
TEHILZRLIL.

FAE V= EREI S AT AIZED100 p mBEIR~D~A 707 L AN T TiE, 2N TAZ L5 &k ok
T7avR L, R FEX A AN L AEICEE e/t = BREhC LD~ A /a L A~y REBIF L, 3IkIC
TR B D 100pum A F2 E OPU/NEIR~DOE A+ u mA—F OB IO EE N TEEB L. SBIZ,
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ZOMITG %7+ by T 7IEUSN O FIETIIER DN EETH 720 um TR FFD A 3& O 15 i
e U — R BT Je s~ B e 8 UM TACE M 528 T, mAEESEEZ A3 om LR~ A7n7 L 20
L THHZEEMERL, A TIZLL @R EMAMIN L7 ne A2 RH TEHILaRm LIz,

FHE PRI THACEZBEF R E A~ AR T 427 1 Ci, AN TIZ L2 @&k E o .7 a2z
BAL, FEAROEM SN EERY —REDH#E TlE, BE M ORENZRIZT A TORERAR AT K Th
STZLIZHL, BEEEAS T RICEIDONC TR TRERBEL LR —REBM Ay ROBEEES k%
R, EEESZFEB T 572DITEM Sy OB EZIME T 50 ERHY, By ROBE AT =K
ZEILT. BT, WY — R LB Sy A EEES L TO G2 B AESE RV LIRS 71
T =NV BIOWEY—NVEHWER T 47 7av A THD. K2 TAB (Tape Automated Bonding) A7
—V—RFFEITHEH T 58108, +oRREEZA THEBMED WS ZHERIEIZH AR AR Dk
FTEBLL, AN LIk EWMN L7 e A2 R TEHIEa R LT,

T [l | TIX, AWFZE TRONTCR R ZRIEL TWD.

L B2 B3 DI AT ST, & YDA ZE OB A F I ZOBEAR BN L5 4 OWHIN TART oy L a2 @,
BB AR O 2 dn TR D BN TS 56 S T RE AR i@ G BEOMIIN L7 e AR REFHLIZH DO THS.
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The purpose of this study is to develop a novel machining process which can satisfy both a high potential of
micro-fabrication and many kinds & small quantity aptitude and to verify that machining process has the
capability of replacing semiconductor manufacturing process by improving minute processing.

In Chapter 1, the purpose and background of this study are described. With the rapid progress of ICT, in
addition to the requirements of small, thin and lightweight characteristics, customization has been increasing
demands for electronic devices. In order to satisfy these demands, processing technology of having both a high
potential of micro-fabrication and many kinds & small quantity aptitude is required. However, there is no
appropriate processing technology which can satisfy both demands. Semiconductor micro-fabrication process
has excellent features in micro-fabrication, but it is inferior in terms of many kinds & small quantity aptitude.
On the other hand, machining process has excellent features in many kinds & small quantity aptitude, but it is
inferior in terms of minute processing. In this study, three kinds of novel machining processes, which
correspond to a removal processing, a plastic processing and an additional processing, have been developed.

In Chapter 2, the guidance for precision machining tool design that focuses on the wear phenomenon is
described. In Chapter 3, as a removal processing, a novel constant pressure diamond cutting method which can
produce fine grooves with 10nm order depth has been developed. In Chapter 4, as a plastic processing, a novel
micro-press processing using newly developed piezoelectric drive system is described. This can achieve
pressing an extremely minute region of about less than 100pm square. In Chapter 5, as an additional
processing, a novel direct micro-bonding process which can eliminate complex bump formation processes using
newly designed hemispherical bonding tool was developed.

Chapter 6 describes the conclusion of this study. By applying these novel three processes to real products, it
was confirmed that excellent device characteristics equivalent to current products could be achieved and

machining process has the capability of replacing semiconductor manufacturing process.




