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PATTERN FORMING APPARATUS AND METHOD, AND METHOD OF MANUFACTURING
SUBSTRATE FORMED WITH PATTERN
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A pattern forming apparatus includes: a laser irradiation device configured to emit and direct a beam of
laser light to enter a hole through an opening section thereof formed in a substrate; a light reflection device
having a reflective surface configured to reflect the laser light to irradiate an inner surface of the hole with
the reflected laser light, the reflective surface being arranged on a bottom of the hole to face toward the
opening section; a droplet ejection device configured to eject and deposit droplets of conductive ink into the
hole; and a control device configured to control the laser irradiation device to irradiate and modify the inner
surface of the hole with the laser light reflected on the reflective surface, and to control the droplet ejection
device to eject and deposit the droplets of the conductive ink into the hole of which the inner surface has
been modified.
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A pattern forming apparatus includes: a laser irradiation
device configured to emit and direct a beam of laser light to
enter a hole through an opening section thereof formed in a
substrate; a light reflection device having a reflective surface
configured to reflect the laser light to irradiate an inner
surface of the hole with the reflected laser light, the reflective
surface being arranged on a bottom of the hole to face toward
the opening section; a droplet ejection device configured to
eject and deposit droplets of conductive ink into the hole; and
a control device configured to control the laser irradiation
device to irradiate and modify the inner surface of the hole
with the laser light reflected on the reflective surface, and to
control the droplet ejection device to eject and deposit the
droplets of the conductive ink into the hole of which the inner

surface has been modified.
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ARARA M — B £ &% (apparatus) 82 — &
MR IE > AR UEEE R K(conductive ink)#y ik &
(droplet) it # (deposit) 2| LR 89 M &k & £ > A & A AF B4
(wire)#y & 42 (conductor) B AHFAH AN R FHN —H£B £
HWomsth - ~HEBEMARATER—BHMAALE £ 4K
e ik ik B P4 H #4087 (via hole) ~ % 45 7L (contact
hole) & # i#& 7L (through hole) = L /A &9 W %k & 4% &% H
(modify) & ¥ € R K B A # 4 M (affinity)» E M4 EE B
KRB EILFAABL TN ER B LR R AFERRK S
- A
AR T

WMF R AR E T E % (electronic circuit) &z 48 & 4 7
AR L & & B 4 (electrical wire) B £ % # %= B £ (fine
pattern) &g FH #ff E X 288 B - B &> £ % B § ¥4k (multi-layer
circuit boards) R R SA M T R L BB M K B sh @i
(component):& &) E B ey H T HF < 2/85 8 -

TAE AR H Rk ek B8 1 38 (°8 2 #E (inkjet head))
REAR LB E - AEREAY  FREHETEE PR
A & R T BBk F (resin particle) &y & 52 &9 &% » it
SUAR b AR B LA T px B 520 33 b Ao B F ik A 4b (cure) A it
BEAHMREERSLE X -
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(insulating layer) & AN A B ER AR(EHREA NE E
7% 64 3 4% ) b 89 58 A8 1k #t A5 (photocurable resin) A7 #Z &k, ° &
W A M AR i@ FL 2 3 o 4% B #k (mask) 49 & £ (photo
mask) > ¥ 7 i B 4% & AT 8R 6 0 3% £ 5 & 88 % & (developer)
R R R A B SATY AR B B IL A FLIR 0 AR AT AL
AN E@ LERLB > RERRERANE TR THE
&o%T&iigﬁ@mwmmw&%ﬁ%ﬂ¢%ﬁ%ﬁ:
BE - BA XA ] BHRIA S50 K 2 100 2ok E R
%45 B A AT A FLR o F A B A A FL A (photo via method)
# 4T #% — B FL(hole opening) F 58 1% » ERMNEH N AL T
REATES AL BRI 1 & A LR EAT R L
&) & &t s FL sk (laser viamethod)4atb » A A F ik ey & o
gﬂxﬁ2%ﬁ%ﬁ&ﬁ%ﬁ%’i¢%TWM%ﬁ
(MR ERFLELBLKR )M B %45 MK R % 1t (aged
deterioration) * F) B #E 4% A FLIA N &k @ £ X B4k 89 %6
#4 1 (adhesiveness) @ M & 4T & £, /& ## (ozone solution)
2 BOAELANERATMARNBLKE FHILAH N L&
a8 > FH b d & T E 4 (electroless plating) £ 20 £ 7L R &
W& @ L & EE R (conductive layer): AL iE b k@ b
BARBLG - B XA 2 TRHREBTEABZR/KIL
(ultraviolet light) B 4t H 2 U RKAAE ERAEHAERZ £+
LRBARIESIARKEREIALNSARA AL @ AR
EREDROEEANBEREAE -
56 AT B 47 TR
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A X BK

FHEK L BRFHPHF LM EF 2001-177252 5%

BHXEK 2 BAZAHFFHAMEF 2005-050999 5%
AR 2 A

BEAXB 1 e A 2N IR A B RER
B BALgETEAKANLRETH > TETERKELZEALL
R

BHXR2AHESFTERBEARZELABERT &
HEABEREEINAR BN AREHIL AN LR BHEITA
DAY BLETEEEABLRABTH > LTTI2AKAEHK
HEILRASBEADLGHIRY -

[#ARE]

AEAXLEFRB LEBATATRS  AEANE
MARB-HEERHARRE BEHMRS ERHARA ILE
Ex AR PEEFTE AP HILAORNA B FAAN)
HREETHAILATTHARGTH -

ATE LB AEARMB-—BBEEHAREK
O BHRBRARE  HMRAGARBECHARAILAGLE
RZBRKEARREFFTHRBRAETHARBABREN T4
RARE  HUERARBHAEHNAHOARES TS AN A
REAAFHHOR s EATHAGARAALAILR - AR
512 E HRAARA ARG RS LA BRERARAL
HILFAHR O, EAREILASE S L 0 AE BHERS
WEHEBHAAILRNGNEE » £ PAAERM K BHRR
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ENAEILAGESR LA DGR OIS RAAHEE
A ERA TR ENETERRAORBEAEILRAF 5 2
BRiEwE g HARFERARBEAETHBHEENZERNTH
BAEE UEGAAMEARA XD EHRAGTH LR AH
M E AR ILR N R @ 0 BA R B BT AR AR AT R B T
MERZEHPAERBEHEEE  RELEEAHFERAY
BRBEEACHENEADAAEILEF -

WEAEAGLBEEHR > @HILAHH 0TS EAIL
R ERAACAARMEENORM AT ERS » AFE B
ReEHEHARHILASRERTD - Bt THRBLEILAY
Nik@m #£%F ZaRETEEANRANHEELACHKE
NEB@AILEAF > TRILAFTHRRTH -

Py 3 7L R 7T B A 48 ] &9 (uniform) & 48 = 4#& A7 3L B O
o P AR ILRR IR HIE -

P 7L ST @ AR A AR 0 SR R R 4t B B 4 R
HRHAXBTHEENMEE RS TARBLE - Bk T#
HEFEBFERRZAAEILAG N KRS

i ARAEEORAEARSFS RGBT ASERZIEZE * AT
HEBREEXEARBENAAILRAERSPOMER » Bk 7T
AERERERAAMAEATHBZALEILAHAA LD -

PRl A RAEBEAOAERREAGTAHLE -

AR EBOAAERFL R BT RAE LAEZHE
# o Bk TR S A @ L R 4 (diffusely reflect) A7
HEASHEHRE > RERAFAEBERAA TS ATE S B S AT
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HILF N & &

Pl B B R XM T £ 6 % £ H BT (deviation
determination)# & > Hig # G R P BT AR 9B £ > 1L
BRAES K BEAL B B ARIE PR32 £ Pl B B pr FI BT & 89 P
HMERGFELE  RREAAETHBHENAmERB K
AR RBAZLAGSEHK  PEmMliARELRE
TR EAREIRORNER ARTHILATH R LR -

PR 3f £ BT R B T4 K B A2 A W s 7 AR 3 AR

L &4 $ £ 42 e (alignment mark) R F B A7k A AR ey 22 £ o

P it & 44 R &9 56 R 69 B A2 7T /7 A7 3 7L IR & A 1 BA
= B I

PRl EH AN ERNVEABLTANNBEAFEETE R K
By PTE BB R R e AR -

PRl L E TR B RIEFAAAREELEEE
PR RB AR EA DB AE-EHA MBI RS EEGHER
BITHES TR ERBOEHANEEIEACHUY
NERBHAMEILRAF - RERAFAGILEER > TR L O
ENAAILFMERRCREAMESERAGALERF L
A % % pE(cavity) °

FIABEMARRBETECHLABERELEE  Hi4#sE
AL TE R ME RLB E AT HLTLR 0 SRR AT IR B B B Ak 2 B
AEFFEEHABHEEERANAAERS LA B LERAN T
HAEBHAEIL RN LR DR T > EHAERABHREE
E MHEABMEAMERBRABEAEILA - RB|RF AL
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MR TREMELFANKBOZE -

FRiR ERBTALEALARA LA - 2ARARAR AR
PEL—F

FREFLR T @I - LR FREILF —F -

BETE3LEBE  ARRELRBE—HEEHXARS

O ABEATHIR RECHRALAGERZIBKRE R
REEHABLEHNARBAAFRENR S BARHFEEHRA
EBEENAEILE R L > 2L & @ A FLIRE 84 B O 3R
SO RBAESHBHEN  $EHANAREHILAY
MO EAMMAILF > AEGLEAMERHS R B LHR A
o E SR R H AR ILR BN R ® 5 SRR AT R
HAEER  BEETRAHRBIAHBEIEACHRENRD
o P S FLIR P e

PRt B B AR H E T B AT 5B ¢ FI B AT R
R E L URRBEHE B/ AIRGRE  RREARE
EHBLAETHARERBLHEER -

FREB EMRFT ETECHEAT IR AHERER
BEHEILAMBRIF EAEEHANREREIAMEILIR-

HBTE3 LB AFATRE—BEURAEBEEY
Rireh Bk MEF EOERNTHE  RBECHAA
R EARZHBKRER RESHBHAEHARBALHKE
OB ARLFEENARSGRBRENAMULAILAG K L -
Lam Al ILR M Oy REAMETHBHEHN > #
EHAOAREHIL RGOS FARLEILA - Uik d
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AP R &R @ LA R 469 F 4 0 B8 4 22U E A AL IR &Y
Wik ARBBEAIARBLHEENR » FEE B KGRF
MBEEACHER AR BOYAAEILAF -

PR AR RN ARGEEFT EZTEOHEAT S
B FIETARHL ARG E S URBRBEH G L Y ARG
RECRREMETHBAEHNAmBERBIABEH -

PR ABENERAOBEFEZTREORE AT S
B AMEREABERMEILRAARST > BAAiEHaiey
R EAPHEILR -
BANE BHR

BEAFH AR ARSRBREALAKTREL
EENEHANARCLBILANHA O EAILR > @
BEANILAHEHACEARAEAB LRSS  URHER S
HESH A TR LXEILAONED -
[FwHFA]
% — B 51

Bl RREALASE —FTHRBIFETZ—HBEN
REMBE I0E T ER - BEMRXHE 10 R E H4o@BI -
BELAFRAAZIAGNEA TG BLZNILRAPHAS
B ERENRG T  BAZRBIFEBHILAGETH » 27T
HRAERERER2NEA DA R BRABIL » A7 4
TOZEMANLEREFEBNIETFAHIHAERLY
L-BERALSEERAR - EETLRETLERER
MBABBI - FRILF  HHRARALLLEKGRT R
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(solar battery) ~ & F %4 (electronic paper) ~ F # T AL
(organic electroluminescence (EL)) T4 ~ & # & B4 L 82w
% (organic EL display) % ¥ ¢4 384 - B % 7T AFAM AP FLR
BRERORNZADOFI ARG —LLBON O BITHETRE
BRERATH -

W@ 1w BEMREME 10 645 - REFEE T
12 ; 2 8 & ¥ ¥ 5u(modification processing unit)14 ; & £ #
RE T 16; # A B su(input unit)l8 » & & by AN B 7T 18
BAB AR IO HEREETRRABILHBAMERTRSE
ZEMHN BEMAREHNE 4L E L(image formation data
creation unit)20 ; #E# B 5T 22 ; ¥ 2 H| E E 1 (alignment
determination unit)24 ; ¥ — %1% K ¥ ¥ 5t (image processing
unit)26 AR E 1 REE T 28 - FZhEHE T 22 =4
Z 7 &k 10 &9 & 3 4 (constituent part) °

FREFBMBEANRAXERABEA M S D E R E
7t (transfer unit)60 Mg -BEH R ET I BB T REE
Ll4edhH —HEE 62 Mgk -

Blmre B EHREMH 10 L H AR 100/F& &
#h 2 B g & 72 X (single substrate processing type) @ 12K
FARBAL - BHIRA BEHARAHE 10 THREER
itz RS K AR 69 5 ¥ 3 R 2 A (roll-to-roll processing
type) °

2A 3B 2CE T ANRERT OB K KK
# 10 P2 4R 100 - &0 B 2A FRow 0 &4 100 & A Ak 48
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1+ (thin plate-shaped member) » H T &5 & M B #1 A5 (acrylic
resin) ~ %% A& & A% Bt A5 (polyimide resin) ~ 3% 3% 28 £, #1 55 (glass
epoxy resin) % # ¥ & 45 @ B, o

WAL 110 R FAAM R EIR 100 F - BFL 110 A A »
i# H B B (wiring layer)sy FiBFL 0 H ¥ Al B4R 2 2 7
WRAEBB%GR 2 AR 100 L@ 100a R F4A&
100b E -

2B A AR 100 3@ rEE L& THEHK
A %MEIL 110 eh AR 100 P ey —BBIALE - ko B 2B
A B IO AR R K mMN EARE 100a R EF O E
B 2B Pan TFTid l00b R& T M O ZRA A - T2
@ 7L 110 B A # # (trapezoidal) & @ A 4k - 8 7L 110 89 A 48
I A LRk @ 100a R o9 EF 9 247 F & & 100b
RO THOEHEE HFBEAwE 2C PAETHEIH
(rectangular)#} & # 4k -

ho B 2A Fiow 0 3k4R 100 #9 £ & & 100a L&A A #
EHEG S M EIZE 108 - HEZ32 108 T A fldo &
+ % # 32 3% (cross-shaped symbol) -

| ey £ FIBTE T 12 A A H B4R 100 89 3%
£ ° B EHE FE U 12 A F ¥ £ R B E (deviation
sensor)30 > X A LA H B AR 100 R EZBHZENREE
(chamber)12a F o prif 3R £ &R B 30 S $H & BB T 24
BE-RZFEE 12 BA X HFRHEAR 100 69 & E 4
#%(conveyance mechanism)32 - #i£ 44 32 B EAET
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12a & » 7 3% £ &R B 30 9B &R T A5 4R 100 A B
REHTFELEEFBFAREEY » FEFEIKIR 100 Fliwis
ZHEFEODBY  HEBEINLARABE T QGEw
Wit h A D)EERAR 1009 K TABERNRS
%) 8%k R AR 100 ey %48 -

BERRAE 30 EAAEARARGEAHAAZ R
o P > KiBE o2 E 4 — 4% 52 (laser diode » LD) 2k %5 &

= 45 8% (light-emitting diode » LED) » s A% 7o 4 15 4o & B 44

X 4 B A 1t ¥ ¥ £ g (complementary metal oxide
semiconductor * CMOS) % 1% & B % = € i1 484 % & (charge
coupled device » CCD) %14 B 8] % - 3 EZ R R % 30 HF %
WEANRAMR 100 Loy #E AR 108 EATHR - BBRAFHE
B 108 B4 EH - BB gEHmb ZHHEHEE
7T 24 o

I F B E T 24 AL HRERRE 30 AARIFZH
£42:w 108 9 PEEM » plw B HHERT 108 H R -
AR EZE 108 M EsE BB LERHE
2 108 eyt E b > B E AR EAAAR 1003R 2
HERLIZEZGHEARGFEEL) - BHAR 100 937 £ TR
(AEBGRETNRLES R REEA20HE —F
BREET 28 M - wUATHE  F-—BErREET 26
HE PR REE L 28 2 RARBE AR 100 893 £ FR(E
BESHRLZENRETHBHEHNRRBALHEEH

B ARE P T AR AR 100 & 3% £ (deviation) > IR T 2

1\
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&R 100 B & &4 3% £ 9 > # % 1% % # (imaging

deviation) - 4k 100 &9% £ & a‘%%#}i 100 #e A €4 &
(prescribed position)fe K -F & #F A Kix 100 EANHE E
By}t F 4 b 8y 3% £ (deviation) ~ B AR 100 9 sk s s £
(rotational deviation) 34 & % 4& 100 &4 % # (distortion) - & 1%
REOEPDBRMENBRLEURYBRENAOHRE > WB B Y
T 18] do By 35 1% T #K &9 & K 245 /)> (enlargement or reduction)
AR R A% T AR % A (deformation) ik 46 75 % 7 4k

BA KR PR3 £ R R B30 HH EA22 108 4B 1448
A Bl AERAET S BHNRLERAEIOHE TR
R 100 a9 £ 4532 108 |G &M ~ A B 2 X 6932 £ &
2 30 A A 32 B ey KR 100 &y % £ 4% e 108
Wg oy EFE -

RECREHGELI2ATHREREET 14 #

RAER 100 P2 @I 11089 A& 110a 47 E B IE-
WwB 1T REREELI4AFERET lda- EHBHE
40 RABRBEELI2 -HESRB M4 E - BT ldaasy
THRBHET 40- ARBHREET 42 $ YT B
(pipe)42a ~ & FE HE 44 X & K R 4 4k (light reflection
plate)d6 - E 4 B4 B 70, 40 S — 1L B IL B 7T 26 i 48 o

WA MMBAZENET VaR UARNTEHBHEE
LA BHERFHERIOOKREAREG TS LERHF
BRERY  FHERAR IO ML ZHEFIODES -

AELRHREHARAIR 46 HE ENH EHRE 44
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Mrik&HLE e KRAIRA6 XA BEFRA R B HEIR TR
HEROHRERRBAHATHARTERL - ARHR 46
T 348 (Al ~ 42(Ag) ~ 4A(Cu) ~ £(Au) ~ A4 (SUS)F &
gk AERBGEDELBAMABXEBERTAE
BEBAMBERREF- THEAEARIIR 46 92K R
HEDEHV RO RTFE - ZELBRTFTURERLRF
- ERRBHRE  RUARPDERHAAFEHANR
- A LTHRAEARHRIOHRG A B EERE
R TR A AT X -

RTHAAHERE M4 LR BERERRAIR 46
BF AR LTHRALEGRERB M Y ERB LS
BHAREHEROT X b ERE 44 B HABRARRA
UEBERHAFEHAARK R B FREMME 44 LT K
WA TAWmEKBE MO LA EEARZEER 100>
HAREBRB MY TAEARSALE BEAFEZXEALR
4tk 46 -

LB 1883 P AR 100%EAARSTIR 46 69 L
k@ -BE BARARIOHELEBRRA R B @ GE
U110 &R O o 2 Mg 44 i X AR 100 LA & AR SR
46 °

THRBRHAEALAOEH —REHAALEBERESH AL
HEANBILII0 B 3 FAT 0 EHRBHELI AFEES
¥ 5t (drive unit)40a ~ & 4t 3k & 2 (laser oscillator)40b ~ = P
¥ #% (shutter mechanism)40c -~ #, # i 4% (collimating

16
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len)40d ~ A A FE T4 L 95 4 8 R 6935 45 4 4 40e 1A
RAIMGAZ 2 ST - BHEF)40f> AT 2 4 4% 40f
AR EEHALOAR FHREMEEARZ LT B4
“REHmBEHEEE -

o PR THBHET A0 R EH L L B Ak
100 6938 7L 110 - AEHEBFERA T » AEKRTHBHLE T
FEHOERAE L OARABLEPARBAER) £ IH
B0 AR - Ab > £ FES AL LERBHEI 110
NEk@mEE N E5 6L RBAER 100 89 £ % & 100a -

YoB 4 P B@hBILI0HHOEAMELS KL
FHAER 100 TABAARAIRIOHRA A BERS B
PR IIOMMHEIR 1009 ExT@m P - BFL 1109 & B
110a R A TR AL BE A MR MERE - » THBHE
LA THEHALGEARERBHALRAIR 46 89 R 4
EAMEAEREHOANS A BEFRHAESHEL 8% B4
#wIL 1109 & & 110a -

AREREEL 14T EHBHEALAO Gl ot iE
ANARIOHNMEFT DM I LA EHALGARRF
AR 100 KM TEAZ I LE G —RIFHGME &S
HEREAORAR IO ERBITRERIE - L EFHHF
AR~ RAEREGHER > URETERBLH AR 100
BREZATHAERTETAERE - L hETHELY
o RBEFXEAEHRNEIR 100 Fey@7L 110 47
HERHE -
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7‘% TEREREFTRAEHLL L RFHAAK 100
ERMIOBGERBHELLA RETRBEEAF
HAZEALCGRET)NETHBHET 40 EHFHALET
BITESH A L ARUFRGEDLATRABHEHBAET
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