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A Study on Pattern Formation of Ultra Definition Display Panel
Applying Phosphoric Acid
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School of Energy - Materials - Chemical Engineering, Korea University of Education & Technology

ABSTRACT

Phosphoric acid was used as etching agent instead of conventional peroxide - based chemicals for forming pattern of
ultra definition display. Etchant was synthesized by mixing etching agent, oxidation agent, buffer solution, and additive
into solvent, deionized water. Thicknesses of copper, main metal of ultra definition display, for etching, were 10,000 and
30,000 A. Etch stop of good low skew for proper pattern formation has been occurred at the content ratio of phosphoric
acid 60 - 64%, nitric acid 4 - 5%, additive(potassium acetate) 1 — 3%. Buffer solution(acetic acid) decreased the metal
contact angle 63.07° to 42.49° for benefiting pattern formation. Content variations on four components (phosphoric acid,
nitric acid, acetic acid, potassium acetic acid) of the etchant with storage time were within 3 wt% after 24 hrs of etching
work.
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Fig. 1. Process of make-up for etchant.

2 IA37] 95t HEZE A9 trayE AHESFAL,
A4 oEl9] holeS B3] sprayS S EAME 2]
ztolo] 9183) 55 4 Q== SATh

7S] AR Selohs QA sl Al ek

52 AHgshe 29 gl

2] Akl Sl i) 5] 4ol 5
Zlo] Qotmz we ol o w7} B oleh,
A 2, AR FHNS FHoR B4
wenreo] MY F Lo 4 Aol pHE
Slste] Zzke] Aok A7kt 429 Fig |
ot o] Lo ol LmBreltt HIHA, 42,

e, & &S MU FA F 3087 wntst

2.4. Az A4

A zE 27} S bathol]l Y 5 40°C, 50 Hz=
A 2AS AAAaL, § 2 E] 24 §lo] §A
7t ﬂ‘ﬂ 2171& 317 1 713 IAATI AL, A2k
o] 271 bathell F4gte}. oju] T4 SAlol|, 217F Al
Hs AFs] 5t 2AAE AsAAT ERele
21z} A 7bo] R trayE bathZH-E A o] o] 2
NBFE AR sle] 2 7FS ST Traydll ZH
128 23l 7|3 Holsls 4l zto] &3] A|

q

N

=



Q12FS 283k Ultra Definition T]2~

o] 9de] e

Aol ek A 15

Table 1. The formulation for synthesis of etchant

| o [ = [ Zar [Additive 1[Additive 2
T Wt%) | (Wt%) | (Wi%) | (Wt%) | (Wt%)
F-0l | 640 | 40 - - -
F-02 | 64.0 5.0 - - -
F-03 | 640 | 60 - - -
F-04 | 550 | 40 - - -
F-05 | 600 | 4.0 - - -
F-06 | 650 | 40 - - -
F-07 | 700 | 40 - - -
F-08 | 55.0 5.0 - - -
F-09 | 60.0 | 5.0 - - -
F-10 | 650 | 5.0 - - -
F-11 | 70.0 5.0 - - -
F-12 | 640 | 40 - KA 1 -
F-13 | 640 | 40 - KA 2 -
F-14 | 640 | 40 - KA 3 -
F-15 | 640 | 40 - IDA 1 -
F-16 | 640 | 40 - IDA 2 -
F-17 | 640 | 40 - DA 3 -
F-18 | 580 | 5.0 8.6 - -
F-19 | 580 | 60 8.6 - -
F-20 | 580 | 43 9.0 - -
F-21 | 580 | 43 10.0 - -
F22 | 580 | 50 86 | KA1 -
F-23 | 555 5.0 85 | KAl -
F-24 | 555 5.0 80 | KAl -
F-25 | 555 5.0 85 | KA1 |H.SO,1
F-26 | 555 5.0 85 | KA1 |H,S0,2
F-27 | 555 5.0 85 | KA1 | KN1
F-28 | 555 5.0 85 | KA1 | KN2
F-29 | 555 5.0 85 | KA1 | KN3
F-30 | 555 5.0 85 | KA1 | HCI1
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Fig. 2. Approximate scheme of CD skew and Taper angle.
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Fig. 3. Variations of CD skew; (a) Cu 10,000 A, (b) Cu
30,000 A.
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(b)
Fig. 4. SEM Image;(a) Cu 10,000 A, (b) Cu 30,000 A.
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Fig. 5. SEM image; (a) F-01, (b) F-03, (c) F-13, (d) F-22, (e) F-23.

3.0

—8— 70% over etch
251 @~ 120% over etch

2.0 4

PN
H
2 15
w2
a
9}
1.0 . .0 0 @ o

0.5

0.0

T T T T T
0 5000 10000 15000 20000 25000

Cu Concentration(ppm)

Fig. 6. Change of CD skew with Cu concentration.
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