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Photo-lithography process
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Substrate & Metal deposition

< Glass >
< Cu deposition >

Glass

/'

5cm
Cu 100 nm

Cr 10 nm

A
v
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FE7|EHS 37|10 &AH EHel Z=H| 2.
HOHO| E=55 M #5t7| I8l Acetone, IPA, DI water 0 ZtZt 52 rinsing &
Thermal evaporator 2 H| & AFES10] /2|7 2[0 Cr 10 nm, Cu 100nm & S4t%.

Cr 2 Cu 2} §2|7|%F AL0|2| B2t (adhesion) = =0 F7| {8l At



3. PR X2 (Coating)




Photoresist
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1. Solvent 2. Resin 3. PAC (Photoactive compound)
' PR 2 QHHSHA| 225t - Polymer 2| Zto 2 : 215 2Ot Resin 1t B8 3l=
DA 9l Resin It PAC & O|F0{T =& A= .

23| A| 7 spin coating =
E0|57 =etF= A



Positive PR, Negative PR
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Photoresist reaction

1. ZEX|E|H (Positive) PR
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o [2tM, Xt MO| === IS H7|/d 2l et (developer) O &3l &.
2. HHE|E (Negative) PR 0
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Spin coating

< Spin coating process>

vacuum

PRI Spin coating

=gt =2 Y™SHA PR 2 coating 57| 28l spin coater & AtE %
Coating &|= PR 2| F7Hl= PR 2| & & (viscosity) 2F &% 2| & == (revolutions per minute,
RPM) Of et 278 &,

7t R85, 29 287t 225 PR 2| 7<= 0.



Soft baking

< Hot plate 1 > < Hot plate 2 >

« PR coating & hot plate £

«  Soft baking 2 PR 2| T solvent & M|t 7| &1 A S (adhesion) & S AAS.
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< Align mask >
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« Align mask £ 2A| =l fHO|| Tt Xt M0f| L= A|7 patterning = T H

« L& (Exposure) 2 sli7| MO A= THEHS H=tot 2[X|of &@ds5t7| {8l & (Align) SHE.
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«  Align mask 2| align mark & AFE5I0] H=otA 2 5+ US.



Exposure type

Contact Aligner

Proximity Aligner

Projection Aligner

CONTACT ALIGNER

PROXIMITY ALIGNER

PROJECTION ALIGNER
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4 (Development)




18

Before & After PEB

Standing-Waves in PR-film caused
by Light-Interference Effects

CEA YA Dt BEARE O] M2 200l HYmME ¥, 0|2 25l PR O =ESHE 8lo] 20

O|E 7HM5t7| 28l Post Exposure Bake (PEB) £ XI&i5t0] profile & HES}E
Soft bake 7} PR 2| 2|&d SZ = M7= 7] ?I20[2tH, Post Exposure Bake (PEB) & % &

HEX| F2 2 29| selectivity & A A|7|7] SIS Tlalet
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Positive PR

PRSP «— PR Coating

4 N Substrate
EMWHs «__/ O *
I
0 " C” / Exposed to Light
N PR
N> hv
—— Q «— Photomask
N Il B I
ey

------------ Development

DNQ ketene
B B | «— patterned PR

Positive PR 2| A%, PAC =% £ Diazonaphtaquinone Compound (DNQ) & A% DNQ & At M & EHX|
%2 HA| polymer E 7] ALMO| K| UA g BHH X|M0 =ZE DNQ = ketene = &850
Ketene = F=#2| 21t B Sl carboxylic acid £ FH2HE|0] E7|d S 4H0 & E6H |0, Xte[Mof| ===

YOl Eofl =/ A =.
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2 B- bis(4-azidobenzal}-4-4methlicyclohexanone

s = o

+  Negative PR 2| %

Afelds 2 EY

LIEFLHZ] 2.

PR Coating — [INEGaGS PRI

0
<AGA®
N N:
CHs

H‘P‘

polylsoprene

Crosslinked insoluable polymer

,PAC 22 2 82 9O ™ crosslinking O| =] = bis-aryl azide &

or0] 2 AtE0] AHX| 12

9| polymer 2} crosslinking

Negative PR 2| polymer = T2 & 5& gy

|

Negative PR

Substrate

Exposed to Light

Photomask >

Development = = = = = = = = = = — -
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Patterned PR —
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radical  by-product
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Film
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Film

Pure chemical Pure physical RIE
A Al ZE(wet etching) AA A ZY(dry etching)
Etching 2 ' 2ot A HES (8 ) =8, 215 HhZ(gas)
e[/ AtE Bath type/High Chamber/Low
-2l selectivit =
PN S| T_';Hre & Y -0 M| pattern &9 7ts
SO -ir = =5 O RS
K Eot 7t4 == e
S22 HEr St 3E, =2 74
ES -Residue Of 2|3t & 7t54 HE2 AR
-Over-etch ¢ -HE selectivity
- Etch profile Isotropic : & & Anisotropic : O| 24
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Etching methods

Mask
Material to etch

Si-substrate ——

Mo
Undercut Undercut

Fd

Isotropic: etches equally in all directions Anisotropic: etches at different rates in
different directions

Anisotropy Selectivity

ER, : Lateral etch rate

ER, : Vertical etch rate

ERL ER 1 ER; : Etch rate of material 1

A — 1 - - LST _ ER, : Etch rate of material 2

O] M| pattern & 42 2|3l A anisotropic etch 7t 7158t Reactive lon Etch (RIE) 24| S K&

Dry etch 7} OtE|= SZO0|L} O/ M| pattern O] 2= 23 Z2, wet etch S X =3t
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PR removal

p— LN ...
I — PR Coating

Substrate

Exposed to Light

< Photomask
____________ Development - - -

B B | «— Patterned PR

B

Light exposure

Development
|

M 0f| At =l positive PR 2| B2, etching 30| 22 &l 0| % photo 381t develop 38 & T&lst0] PR
= tH5| HAHgt



Hard Bake

no bake

«  Developing ¥ etching D 7tX| X CHH, |5 DX 2| (Hard Bake) & S|l PR 2| A= E 7HM A|7{ 7| Tt
HMAZS 25t PR GEE MM A7 =2 SHOIN ¢ HES =2
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. Softbake 2Lt 52 2 0A Z#3HE hard bake Z S8iAl PR 4 ZXHSH= pin-hole defect & S ZE 4= S,
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