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Methods of dicing substrates by both laser scribing and plasma etching. A method includes laser ablating
material layers, the ablating leading with a first irradiance and following with a second irradiance, lower
than the first. Multiple passes of a beam adjusted to have different fluence level or multiple laser beams
having various fluence levels may be utilized to ablate mask and IC layers to expose a substrate with the
first fluence level and then clean off redeposited materials from the trench bottom with the second fluence
level. A laser scribe apparatus employing a beam splitter may provide first and second beams of different

fluence from a single laser.
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MULTI-STEP AND ASYMMETRICALLY SHAPED LASER BEAM

SCRIBING
[Fx]
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FE-ERERGRAEACE _EREETHE EERE
BRE—GERE - A ARKRFABRMEE TR EELME
CHERNSZEER WEEFELIEEFENMNENSEETH
R EF—BEMNETHMEEERICE UEEER
WHEAEE _BEMNE TEEBEEESERBIIE M
B —BHBENRSHENENIREETEHE —FH
EETIRBENE —KREZHR -
€39
Methods of dicing substrates by both laser scribing and
plasma etching. A method includes laser ablating
material layers, the ablating leading with a first irradiance
and following with a second irradiance, lower than the
first.  Multiple passes of a beam adjusted to have

different fluence level or multiple laser beams having
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various fluence levels may be utilized to ablate mask and
IC layers to expose a substrate with the first fluence level
and then clean off redeposited materials from the trench
bottom with the second fluence level. A laser scribe
apparatus employing a beam splitter may provide first and
second beams of different fluence from a single laser.
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SCRIBING
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" Multi-step and Asymmetrically Shaped Laser Beam Scribing |
L EBIHEFHEFEESE 13/160,822 FERIE o EEE - B FEF
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BT B T BRI (die) ) ML BE > BT H B ENE - BAT
B R 1 TR AE 5 B B 7 S B4R D 58 V) (sawing) - BRI S -
NEBERR - HARBBERRAROBALLEIRE - &
SEMLEEEME N2 ERAEREHNSRSN - B E
PITE » BE 4 EE R Z Y 558 (stree) I 81 4R - B £ 4R
BATME » BU/AR 150 fkumENEBWES » BEY
FREEEEFREAMNELE  AHERES ANBTEY
HHOEERBRTAE  EFABLHERBMERDE - 4
@ HIEBNET - BEBEZYOHEE (kerf width)i & 5 4% 1
2 B R -
[0005] (REWMEEEHESE - AT E KLk IE 1=
MERETEEEERABS - THREBEEHREED E 253
—BRE ERYHAENETIEENERSB )2 E
R EA SN EMERERRY - % BESTEEY
ERLTAEAMNE PEENRNERWEEREXAT S X
BHRR EEMAEEEREFENERNERE L2 HH
22 g S B -
[BHIRA)
[0006] 7 % B & 5 6 1 6045 5 5 B B AR 09 5 B - 767
HERHT > BRZEHNREBREAND TR S —
B BRARSONECEEHERRERML — % -
(0007 #—HHEHIF HEEEEKMEICHLEBER
FEBETHSE  BRCERNLEBER  E2FE L
RHEIR LM ICo BEHGER LW — % RETI8H 2 E T

~

PI-16261.1



1536438

B mENNIC ZHEIRUIEE KA et R ERAIER - £ — @
ERflF ZERBEEE —BRECEEME )N EHLER K
YR EFCEEEENEL —&a  LREHEEEKRNEE
CREENES EEXEZEZBEETEAE_ERENEWUE
B HeEERNREET ACEELSCBEHENEDL -4
D22EBHTNRNICCHBERNER - #% > §l0 > FHEZE
REEMEEFTHEEERAINZERE2ENER B ICE
53 (singulate) 55 & -
@ [(0008] HEZE—FEWHHT  H ALUSZLEBERNREREE
BEEEHRATFTELCENEREEARERALEE - EHE
MEEANDNSHERKBER  BEREZRALUMIZEEER
WESICEF THEREATEBEZEETS - LEEZLH
BERAFREBEESHFZ—HZE  UREAZEEEHMEAXLER
BERE EIREIFR -
[0009) EZ—ERG+F HEEEFEREME ICHERSZ FiE
BETIHZE  ZRKEKRNYER - IC BFEH#RMHEANIE
= JHREEFHEWNREEEEK (polyimide : PI)Z #i 1k J& Fir E
B - WHEEHAY T I RREEELEE-« BEN
% E (interlayer dielectric; ILD)B RN ELRE  REFH
THREHS FH-—HZEEANEHERTE  RYSE
HEAERRKAMNBEENHEACBEEZEAIREHSE  WHEHSE
TEEREEEAREEEE T AINEIRICHEZ  DUR2EERY
—Hm o HEZERVEFTRE-— T HBEABRBOER  F
REBEENEGRAVENEBEEBHEREEERL - %

P1-16261.1 3



1536438

BUFE-—ERERGENE_EREET  BZEREKX
RN REREFAEERF—BEBRE - TR NBERERE
NN OTE - RERABZEEFETERZEEA

DENABREERER T ERBE ST AOERME > B
—HIRESERN IC BEEOBENERE LR BEE
BESBEWHERR TS ENEIHE -
[E R
[0010) = 38 B9 f9 BT 46 1 LA B 77 9k R %1 9 75 =% 48 o 52 B bt
@ ExXwE+ > X
[0011) % | BRETREARHZ —HEH > BERE
Heh-BEMAES FEOREE B E S 28 -E
MO S HELE - ERERAENE _BREFETHES
i 0 2 T AT
[(0012] % 2A EIS@TBREBARHEL —HHE > THRE I
BRI A2 EE R ERER ;
[0013) % 2B EERETREBABHZ B > THRE I
B o Rl 2 B SR B A2
[0014) % 2C RO TRBABH L —FHE > TRE I
B o R 2 B R SRR B SRR
[0015) % 3A EISREBAZHZ —HEH > AR EHHR
152 2 6B TR R E R R S R A (F
(0016]) S BESREARHEL —THE ANE —ERE
HERM R EEBEN R ERBENEE ;
[0017) #3CEBREBEABHZ —HHH BNSEREH

uit

I]

P1-16261.1 4



1536438

BREECENRZIERRBENEE ¢

[0018] % 4A B R"REAZBHAZ—FHD - HEFE 1| B

Frieane &8 FEEE 101 2EROIEE  EREEE
20 {E 1C ;

[0019] % 4BEETREBEABH —FRPO HESE | B A

BRZOEIAERNEE 103 2EROSEE EREEEHR
E 1C ;

[0020] 2 ACEERRBEABRPZ —FRO HESE 1 B

BNZODE HFEWEE 104 cERVIEE  EREFEEH
& I1C ;

[0021] %5 4D B FREBAZHZ —FHQ - HEE 1 B
Fri@m D8 FEEEME 105 CHLERBENWEHEERE > £5
BEERUEEEME IC:

[0022] % S B RBREBEABPENERD - FHFH LMK

ERMACEERERTFEHE SRS EE

° [0023] %5 6A ERTSREBEAZBHAZ-FHEH » ARERY

EHNRERDEZCEEATCMENAHE @ UK
[0024] %5 6B E@RIRBABHZ —EHH - BN E 5 &7
< EHEIREMAOSRE

[0025] % 7TERFTBREBEAFHZ —EHOAIITEEEKR

MG HRE  ZEBEMEAREFN AR CENERAERLZ
— % EBREZ B EBIE:
[0026]

%
Helegh-BRALXNED HFENRER BRSNS 5« ek-

3A BEIRETRNIREAZHULZ—BEY  BEXE

= RPAN
o
oy

\-(
H

N

PI-16261.1



1536438

By

HWES HEURE-—EBRERRENE _EREMETHESH
BIHEKRET F_EREERBE-EBRE
[0027] %5 8B-8C Kk 8D Ef@~"IRBEAFH L —EF M F -
EE SABFME@ A E FENBREZERVE EE
[0028] %5 9A EIREAREBEAZHZ —EFHH BEXE
%ﬂ%%ﬁ@ﬂiﬁﬁﬁmmklzﬁ‘V@ﬁ%ﬂ%ﬁ%
WEFHEUFE -—BERERBRENE_EREMETH X
HAREHEBRRERET
@ [(0029] ZEIBERARBEABTHZ —FHEHE FHRSHHE
ENERCENEREEANBMER @ LUK
[0030] %5 10 BRAMBAREZ —FHEH 2 R-5 H&H
B E TR E -
[ErHGAR]
[0031] ZxFEutsEIERB G FERLLIEFEHME IC-
ELULTHMl G > BT HELEAZHB REEERG > BHET
HEZETEME  HEURDEHFBFREREWERA LGS - &
® m> ARABZBIWHEHBEZIALTMEHENE EREXE
TEMER  THEERAZHNERD - £HEEEF > X
MM E NN EY - @ 1C HiE - ERITH - 3 (taping)
F OLUBERHABHNERO SR T LERIRE - EELRY
Fh R " —HHEf(an embodiment) , FFE 2 R T It 6
Frft ZFENRFE &8 MHRHKEEHRESELRFZHBNE
—EERES T - Bt > EARPSNEEPHRFATE " &
— BRI, LA LAZRIAFHOMEEE K - &

P1-16261.1 6



1536438

 IE—HZEERAFLUEAEENAAEERFEDN
B EE - MERBE-LH EEEIEXAPHERSY
ZERHEERPERSTRAMERE > LA~ —ERKBILHEH -
[0032] {758 " #8 #% (coupled) ; £2 " & # (connected) ; f1H
MERTEAXTHKRBERBFROSERKR  BEEESXS
MEBEHIL IR ER - RHEYMS  EREEBOIF > " EE
JALERTMEXEEL ETHAKLESEREEREZBXNER
il "THE, THUEATRESEEN ETHRLESER
@ =SHBpCEHMEEMBEBATHEBRELRES  R/RNTH
D rmEsmEU LT REEESERMEEER @ 2
AR EEAR)
[0033] AXBEABMEE "< L(over); ~ T Z T (under), -
" Z [ (between) ; B " E(on),, REE—EMHABHEENEE
MEIEHHEEAMAE - A #ll > REES —BZ L&ZT
M—EEATUNESZEEBEECEXNTLUESR — X% @AM
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$47 406 A B R ZHEAR 406 LY BET G LY R
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