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Tabie |. Hybridisation data for the duplexes of oligonucleotides modified by
dinucleotide analogues (7, B=Thymine) with complementary RNA and DNA

Modified oligodeoxynucleotides(¥—=3)2 |  Wild-type ATm [°Cf

Tm[CP® | RNa | DNA

A |TTTuCTCTCTCTCT 49.0 -2.8 -3.3
B |TTTt**CTCTCTCTCT 49.0 -2.2 -5.5
C |CTCGTACCuuCCGGTCC 48.6 -1.6 _—

a 1=7a, t**=Tb {a mixeure of diastereoisomers). © Data for the duplexes
with complementary RNA. © ATm (°Cl={Tm(modified oligonucleotide)-Trm
(wild-type)] / number of modifications)).
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Table 2. Melting temperatures T of duplexes of oligonucleotide modified by
dinuclectide analogues (23) with their RNA and DNA complements?

Modified cligodeoxynuclectides(5'»3)° |  Wild-type ATm [°CJ°

Tm [°C) a | 8 | m
D |CTCGTACCTaTTICCGGYCC 63.3 +09 | +1.0] +0.9
E | CTCGTACTaTTaTCCGGTCC 61.8 +05| 02| -02
F |GCGTaTTaTTaTTaTTaTGCG 50.2 03| — | 07
G [TTTTaTCTCTCTCTCT 51.6 04| -1.1] -0.4
H | GCGTaTTaTTaTTaTTaTGCG 54.1 -1.5| — | -30
1 [TTTTaTCTCTCTCTCT 423 -1.7| 26| -38

2 D.G with RNA complement, H-1 with DNA complement. PTaT=23
(a; R=H; ay R=Me; ay R=iPr). ATm [ ° C] =[Tm{modified
oligonuclectide).Tm (wild-type}] / number of maodifications}].
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FIzflaA s &, 19> B TRE(33) D20 K—2
B (BERTo i 2ii) doten )y FEESTRLCS
endo O o hA—La P ICEEE N, FHLOEMA
XX 2LFF Py RNA IS 2 B B Eae A e
BN ETEBZ EABLILEL TS,
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RTH -7z, FRLOFS T 60 ROFH iR
121965 D Th 5 P

&7, Watkinsic £ 2 &, W0 T<{ 2k, ToE
MNEAEFEMOR TLEEL LOO—2ThH - T, W
HF AT Ly 7 OEEO L, EBOARLTY, FO
o BB L N2 fd ks, £33
FuTh-17, Bk KRES, bdwii, TadliEls
HETHE, H-T, BRIEMN, TREENLULT,
HHEEOERL TR THE L LTV 5,

Bl A PR AT AL P PR ANER
{Evolution of Microsystem electronics) ©» H T, W
#4845 B B (Thinfilm integrated circuitry) iFEEL R
PEIT T 5h Fhid, MRS L RS

Th & (multiple thin film components) &% B (dispense)
TELThDLELTA, iz, FEENENEAL
[ % {(semiconducter integrated circuitry) &1, 3EK
o, 27203, BT, HEE PEEKOIR ENOES (com-
bination) ¥ ¥ T 2 L0 T, FOEAR, WELEOKE
& (deposition) & B AYECE (physical juxtaposition) i
FBELTWE,

oMb s OO T, SEHTIIRSH T
Ly HE TR dlexibility) #3240 T, SEET
*EIRE, SRR EROP, Foik, B LTELERT
o, WEE E iR A RS EANEK,
OEERYE T 2L HMIL, Lo~z TAZRERT
Ty 7R LICHEOSDHR T EEA ML —F7
VELXTATHRELTWS,

72, FHTOBEHN (processes) DIH T T
LHAIBH TEEP >EFNLTHENBETH- T,
R ELFELTRLN T B ELERADE (vaccum
evaporation) X E#ESE S (impact evaporation), 2%
0, AV—F2zs4y F1)7 (cuthode spattering) TE &
BSES WL ELBE, @F, £OEROIEHR (chemi-
cal composition) {—% (constant) Tld % {, iz, #
V—FRoty 7))y I TEEREESLES, FT0E4RE
D FKR, BuERoaSli IR 2WEREL
Twd, -7, 2OFLEFL (- BOLENTRE
(general industrial processes) # fH 5 LEAFH L L X
TiENTHE,

BEE1G2EWES L ENGBEES 0A L 2k
BiEBO—WTH L, GI0L(a) FEE BREA, B
LU, MRHTELTMEI N7 PR EZMAIT L 20
D7 (bump) FRL2ZLOTH S, BE1(b)EHED
FrabrSrvadd 7, EHF Y7, BLURMAT
BRTFERLELOTH-T, TR ORMITE
it IBM (#) #ied 7 o€y 2 — L F RO & 1T
I o 2B E5A L 72 CCB (control collapse bonding) ¢
HETh s,

e FEEIE TR L9, Cr, Sn, Al W& &
R 2EEE» LRI LOTHEL, Sy 7Rk TEE
FERTLLOT, Fo7ORESCLVZNRESE
BRHLNBLOTH L, BlE, —RcEHAINTWEE
2N i JHEMBAKICBWT LR L OFHHENT
waa, BTPLLEFTREY, &8, BEH1LIKRELE
BREMOFNLI97SELIRIN L O TH D, HATIIAH
Thb,
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thin film bump

EHI1.

MBS AT A R L 7z~ d 7N o FIEREEEO—#,

(a) Fo 73k, FT > v A FPEfHT B 2 DEAR
i<y v, () ForIROER, P TR SO
T H sl toong 70w FUKHIE R,

Cr(600A)

Cr-5n(20,6004}
; ;&m {80,0004)

VAl Conductor (14,0004)

Substrate

\ i
~4004 in

/ 7

FE1.
BRI 2000 AlB ECELA 28R

Bt 7,

3. &REBEFEROLAEY
SBEHEMINTREHEKICER I DD, 7
F 0 (Ta), & 5w, €177~ (Mo) DT, B
e LCHEETRROWMG E L CofIAHE Db X
Bibnbd, & (gold) MEAFEIEH & LTRSS LD
RAED BB L ) E 45, SR IIENHE

e FE 2 MmO o, ik, FERT R, FF
2, ¥ av - Zrr—RERDNEOHERERERE L
CTHFARTHLEEL S,

HBBHIN==T LT DA T FUETHE, <
—Z, LI FEHEOERL L2227 (mask) AL,
FAEFNOBWEOERPBEL 2L H o205 )
a2y - TFLF—F P ASOBRICLY, @R F
U2y ERMECD, ol hEEHEWEARALLE
BHBEOEBIZE k7,

BE, YVarx/) ey 7EBARKICEHS LT
BEBEIL, wWhWa, HRTEIEL, 2uBENREED
Behsd, BEI¥TRALTWAIEMNEREL, HED
W, 1000 A (4> 72 b u—2; Angstrom ; 10~9m) Bl
FoE2£EHRT A, A2 bu—s by BT
HEEEHLbTOICHCLNLLLOT, THENEE
BYER LFRETT, 3T00~T300AREE X 2A T3,

E/DL o JHEERE, HBVIE, U T
FIr R FICEREFHRAEATORTHRN SWET
o1, 1965FHENETH2,.Y 4, FIAEA TV 128

EBEEE2 AT LS B3I L #4 (expanded contact)

ELTTHE, T4bb, HpbBbri il 7
F—HEE O RBERT N, RO—DOEBHEEL L, &5
ok T OEBET AR E THRCERELTT
Ba, BioRT48 (Au wire) D FTIHNEAKR—LKS
¥ (ball bond) (/¥ 72 #JE 7 (thermo-compression
bond) EALHEFERL LT, £HIE300°C £
Lot ZTIoMELEETL Z Eai#E,

Au Wire 9.
Metal Film ;‘iﬁﬁ’l’*-};/{ /f AN
$i0: / OEERIBOEM S S
7%k R AR

Silion n

F72, &OHIE (Au wire) i, BN F- P2 FTH
5Ty, ERERTH-TH, PEET <4 ZDHFH~
OEHENDIEHETLLOT, FF P AFOBRERAT
LA — FRIZHEREENS, EHEEBENSER)—F7
LV AD— DRI ENAEICE S, FIHLERC
FHTLEBE TN =YL TH-T, BENPEMKRT
N4 2N, BEEFEZAHAAL T3, )2
OB T v A7 A TR BE S N5 7219585
W, FIFrUAFF, TORANERO LTHEE Y -
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PEBROBEIZ L LEEEBIT 2050 ) 77 (Mo) &
FAN D TEHENEI L wEEnnBLH 1,
HHBRT A 2T 5 LT BEHE ok
BRSERTH LD, fhh, T30 228ETL LT
EREWr =27 L L THAZRTWS, A FS5 >
ARFELTOHTVF— 2 )3 b T 8AFIIBNT
L, g2, ELN Ly 7EEORTH-TL, BE b
A3, EEEBETLELS, L) oy —n ke,
ENEFRDEIK (pattern) 2 F/Fo>Z 02X 72 HRT 5,
Ry, BHEHA (photo-engraving) % H v &8 WK
OB, EHERERT S,
ERfhEriE, P arvro—nbEeRicEE
AN AIES LB E T BREERNEIE S &
L, TEEBEEER, £2HTREELZAELTSE, 20
B, vxo—FEi, UELBEROBELS S E BT
e R 2 ERAGWDY, ToeA7E Cr (7o) OE
T, AR BICEREE Y BB L MEL N
LT, F7rYRY, ERABOBELRATROL®
Thad, F3iE, 20z jor7z A —2FHwREL
12LOTH S,

ERBHNE I
FA NN
prn—LERTH HEORE
GpiEEF T

e[ A= bl

)3 In—
M3. U 2rrxa— LORERS 7 WEEHE,
ERPHEEREROBIIIRE, 20, 2%y 2
V72 d ) 7o mizfE), FNBRKIIER
AN LN B2 B,

27, &R, Hovit, SO E T EREIM
L CHAE e fliz 1960 Lk nFETdh - T, BEI1,
Fizid, M1 o#3 L0, BT (substrate) 12
BEHT A ZOREIEH TERBLER -4 b, &
1Mz DEBEROREER L2 LD TH 2D, Eh
LUB LS, BEaEER, 20K EN Ry AESE
L, TEMUBTRETLLE, FHE 72203, %

B oEER R R SIS NoEE S LB S,
RKIUCHZ 77 v 2 WA EREELES THEHBERICIT
HETHY, EiGHERy F) L TEH BN, R
v F ) ZEER, FAE, TEESAOT LTS
BERERAL, BECF 2 (THEHVWKEL, #5>
DBIOBEELETH S,

1. EREEIHHOEREMEY

, - A7 RN | BERHER
"R v (Q@—cm) (9750
Cr w O 15 10 ~ 170
Cr T Dy W 15 5.5~ 300
Cr-Ni T B 100 15 ~ 800
Ta RSy F vy 15.5 35 ~ 80
Ti ® OOH 42 100 ~ 200
Ta-N Rz ¢y £ — 10 ~ 300
Ti-0 ERHA sy Ft — ~1000

IR oy F ) 2 i kAR

Bl 413 HEELS 7 e B EEEN X /3 §—
(BEER) nFThd.? —OBHIZIL Ni-Au B4,

BRI Ta DETFERLALOT, BOBEMEL &

HERELTARH—HNL Y 22— HiKIC vy,
TERRTE, ExicoETs2ioThs, FERTH LHEE
g2y Z )T FNERIZEDY, 20
EXi$2000ATH 2, Ni-Au BE LD Aud )— I,
BRI L D BB LD O TH - T, 7Y
HRO LOWRERBS T3 L, 2HRICTL X
re F 3 OB TG E T RIS A B,

Au B

Ni-Au HEBIE Ta BiE

ATy F AR

E4. LBy > LEEX v 7 — %, Y2
YERO LIRS MR R o0 —Id R,
B2 D% oty F—I2BEL Ni-Au 22 A TH
PEEARC AT 5,
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FIZEEL TRLAAA 7w FEMEBIRBT, 5>
PAFF o T EEE L TR LD < TIZEATT BT
BRLAY, 2oL I ERTFET V7 Fo7E (lip-
chip technique) &M0F, LiFG, IBM »fff B L 2 CCB
(control colaps bonding) iz x> e LCHER
Wis e, Zondd%, FPILr¥AY, B, £/
Uiy 7 EREROT 7ENEZ UIZ L THER RICE
{3 #iliiE, BED L7 & FABEERRRCL
WHZA TV LOTHIHEE DT (HALTBL, D
& N IZ1I96TENBTH 5,

4 . HRESEIKD BE & FERAME R

FlZFIA LA X TH LA, R Naylor & R. Fairbank
{f, “Preparation and Application of Tantalum Thin
Film Passive Components™ & BT 23830 T, Appli-
cation of Thin Film Techniques to Electronic Circutry
T HTHEE®T, BIE TR~ 7Y 7 F 7 (flip chip)
BMiEFERALLZF 7> 228 F o T U200 EEIEN T
A7 A FI WAEL 22 WBUR R ERE T BRI DT
LT3, BoRZoEBTHY, #oRKEER
b AN AN

EN2.

PP AEFTE
NGB A & 2 B IR
A U ol e, ALRRE
WG A, T L
o dimis Cu#f,

5.

EREHE F T
F b bR E
Hillps, HBIEL O
B, wThi+b5%
TH5,

R, R, Ry 10KQ
Ra 1.2KQ

oV

BEHEMEFEDZ 20 MM 5w 7 S g~ o8I,
5 R L= DOEM, Ry, Ry, Re &, AREELALZE
DOWMTTHE, i, WAL 7252
DOEEAT LI Ay, TNERN, B, Ri, Re, Re TH 5,

FOEIXIEL, £hFN, 0.167in X 0.005inTH3,
BEHEEMTOZ 2030 7L A~ o#E &L, E5iIcR
LR Zr PR B R DLOBT ThH-T, Bl E
BELAMTFr, IR F~NEHMERE, oVE+teV®
WFETT, AT R ROELVEHIER Re
ThHd, ZOL ) G HEETEREIRALRIZDIE, 30
FELRINDIGTENET, KICHE~NLEN THB,

= @y k9 % Naylor & Fairbank #4ERB & 2 3 A48,
Foik, BENLREBFRLN L, 72, 19714, B
J. Lechner et al I2 L 2MGHE TR EHBL 2R rEE
DHFBEMEIZLMBEDCHLFTHEE (LCD) HERICD
Ld 72,2 ZhimLid “Liquid Crystal Matrix Dis-
plays” %t 2 EBTRESNLLOT, FOHRNFIIWIEE
RilEg & R HEDHERETEE~DEBR LR Tinl
Eh o BOTENLAOTHS, RRERICE, &8
ORROMMEMHT, ¥2EEL, »OERRBRYEED
BV, wWhWd, EREENLETH-C, TN
BEOMIZHE (liquid crystal) DfWIE, 7o 1BE
NEZDFHFRINTNDIDTH D,

LAdsT, MEEREROSKTHL L L, WL
B RS & 5 ~E LT hH T, Naylar & Fairbank
PHHTRALT VWV TF v 7HME RO LD E L2
5, #HL, WECCRER XSt iR EMEL, %
A WEETES 2 1ES T, WRERBRL >
R (TFT) @%b L LETHE, LrLidhs,
HENEMWTL L) 3> TEFTORERATRTTH Y,
72, TOMREEL THENL VB THEH LTS &
(38 2 # 10

¥z, »)arERWLZTFTOREOEECIE, F
MEEFZH LA TRHRIMEEEY, 190F0FT LB
ERHEC BV THEHINETH-T, WEREEED
TWRHELOFFTE, FHFEORET 5B %/
hY, BEOEREPEZ LB L, i, 77w b
223 L (flat panel), 2& 0, FEMEOEREZEOH—DT
H 5 LCDICFWRLERBERERENNICIE, #£E, K.
Miyake #1975 A 5 7> Z 2T 7 X (HxWOs)
NHBEHLORRICHEL REOMBEF MR HY
B (J. Appl. Phys.) ISR HIEE Ty 38O OE
PREERIC M 2 8 5%, ARFEREL T Ilnk
FLHEMF RS CRRES ATV BE,W

EHEERI, <13 S5nSh ROM, wHhes, A
B H - f2h', EHIL CA-Sn, BLF, Cd-Sn-In &, #
nen, BILHEOMFTET v, 2512 In-Sn DY,
vibhid 5, ITO (indium-tin oxide) O K+ T
DN TIT 72, LK, 206 L RB L b LRk
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WREMBOHRE S L WEOFER MBI RO TE (, 5
btz F—g &3, ERTI00knt SN2 = Brooi
BHBET, BERLIBEEVNOZVLOEFEAL, #5
NEFEBEERORE &L, SHOFER D300~ 400755
EDLDOTIEH HH, £NFHNIZ100%1238, F DB
BRGOEREL, ICHRETEAXIZEWELFAS L
TH <,

5. HEHz

TR M B OREAPRERE, B v, HE, ¥
IR TE(OBFHIFEERINELOEFTLL
NaH, ToE—CEBOWBEN, BTk
ELTENT B0 20FHPHHETH b BH IR
GHELTHEBIEHTHRETHDL, TNHFERTDH
LR TH L ONMMEEL T WEI T F TL AV,
o BWwWTi, ZALOBEREREMZ VT, &8
B, LEOBEEICRVIH LN, Uil
MY LHEL NPT IR T EwSTH S,

Aip < & L WBIBREMEMICET LR, BEET
WBTFTHRERTLEY, SHROERICULERTRTHY,
FONEM OB, T o2WTL THEEO BT, M
AP LM B LB S L, M, BROBETHEE,
LT LG, MEESELAY—FR Sy 7)) w FOlER
IHEbLELELNWEEL LD, EEOBEREIZE,
fleer B, (b, HEuvid, WELENFELILET
HoT, fEROFFe, LGz REIc s L bh
WE S EEFEGL L,

BENEE, Mo dahs AEnh T

BonftEZELEZ HTHERT, Lot
CIHTV2 2 BB 5, KEND R ERIERENES
2w, ZHE TRABOBIE TR~ L TETH L,
WEORMET 2 HMHHIc - T, MEERLZEH T,
Gtk WML 2 FHIMIC R E e 5~ E iR igi
FBLICBbNS,

ZOBEREE, HAEOMBSEMLLTECWwE S L
EHEZ B, AW CEL, R, R, ERICBT B A
 THENROMMEY S 2 2HE L, B iH T,
HEIZHRHDHLENSH S, T3, BMEERC L Hh
il TH B,

EHEI K
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<IREHIC

HHZFAREOBL IS 40, HZLoX
gLl MG, B{R) 2" KORRAIEL
L, TENE, KU, B, BT HiD, Fy—%
Frr YT AMEOEHRELYELE,

Bl @ A IBLE

B ABEE-HE

A A e A2 T

B D Twuhrodirg  H

BE DA -FHLH

- -

i D WAl —oNE

W BRI AL S LRE) S .

W BE-vsXrr S AR—y
ZNELEERTIHSTHY T,

Fh, WEGESUHRLTO DA (A, fERE K
W TS NS EEL, FhAEITC "REYD
Hd" 221 EZAME 2L DTT,

TPHEESGFLRETCERENRRETICN,
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