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1. Summary of General Properties

Item LS-9029 LS-9025 A (25pm)
Minimum Develop Time (sec.) 25 21 20
Develop Break Point 50% 50% 50%
40 mJ/cm? 10.8 10.8 11.2
Sensitivity (sst/41sst) 20 m)fem? 23 il 122
62 mJ/cm? 138 14.0 14.2
75 mJ/cm? 15.2 _1_;3 15.8
40 mJ/cm? 10.0 _I_ 9.0 12.0
Resolution (um) 50 mJ/cm? 10.5 10.0 12.5
(400um / X) 62 mJ/cm? 11.0 10.5 135
75 mJ/cm? 12.0 12.0 15.0
40 mJ/cm? —?5 8.0 8.5
Adhesion (um) 50 mJ/cm? Sl 7.5 7.0 7.5
(X / 400um) 62 mJ/cm? _1— 7.0 7.0 7.0
75 mJ/cm? 6.5 6.0 6.5
40 mJ/cm? 8.5 8.5 12.0
1/1 Resolution (un) 50 mJ/cm? 9.5 9.0 11.0
62 mJ/cm? 10.0 10.0 12.0
75 mJ/cm? 11.0 10.5 14.0
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1. Summary of General Properties

Item LS-9029 LS-9025 A (25pm)
Point Top Bottom Top Bottom Top Bottom
Line Width 40 mJ/cm? 147 (1.22) | 145(1.21) | 13.8 (1.15) | 141 (1.17) | 15.6 (1.30) | 15.5(1.29)
3’;‘"5;"/‘;35:5’)" 50 mJ/cm? 158 (1.32) | 156 (1.30) | 154 (1.28) | 15.8 (1.32) | 165 (1.37) | 16.1 (1.34)
L/S=12pm/12pm 62 mJ/cm? 16.2 (1.35) | 16.2 (1.35) | 157 (1.31) | 15.8 (1.32) | 16.7 (1.39) | 16.6 (1.39)
75 mJ/cm?2 16.5(1.37) | 16.6 (1.38) | 16.3 (1.36) | 164 (1.36) | 17.2 (1.44) | 17.3 (1.44)
Resist Foot (um) 50 mJ/cm? 047 0.23 0.56
T e s [ @ 20
Development Form Height (cm) - Y 19 -
Scum - None -
Sludge (g) N 0.21 -
40 my/cm? 33SS 30 S5 48 SS
Stipping 50 mJ/cm? 3455 3155 49 S5
(R-1008S) 62 mJ/cm? ‘l_ 36 SS 33 SS 51 SS
75 mJ/cm?2 39 SS 37 SS 55 SS
Hull Cell test Normal Normal Normal
Plating oc 337 337 348
(Blank 197) (Blank 197) (Blank 197)
Cross hatch test (X/5) 1 1 1
Hardness test (um) 62.0 58.0 78.5
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2. Test Condition

Process Condition
@ 1/3 Oz CCL (DS-7409HG, T/T 0.4)
- 1um soft etching, etchant : LSE803 (leadchem), Ra 0.26pum
Pretreatment @ Ubl Flex-DL (DL-2512-R) - Mandrel test
- PI 25um, Cu 12um
- No Substrate Pretreatment
o - Hakuto 610i
Lamination
- Temp. 110°C, Speed 1.5m/min, Pressure 5Kgf/cm?
Holding - 30 min
- Hitachi Via Mechanics DE-1UH, 405nm DI, Correction Value 2.0um
Exposure - Circuit property and Stripping : Exposure Energy 40, 50, 62, 75 mJ/cm?
- Other property : 50 mJ/cm?
Holding - 30 min
- 1.0wt% Na,CO;, Temp. 30 °C, Spray Pressure 1.5kg/cm?
Development - Circuit Property : Break Point 50%
- Other Property : Break point 50%
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3-1. 1/1 Resolution (L/S =

40 mJ/cm?

12pm/12pm)

50 mJ/cm?

62 mJ/cm?

75 mJ/cm?

WD32.2mm 5.0kV x450 100um

WD32.0mm 5.0k¥ x450 100um

WD31.8mm 5.0k¥V x450 100um

WD31.6mm 5.0k¥ x450 100um

WD32.1mm 5.0kv x450 100um

wD31.8mm 5.0kv %500 100um

wD31.6mm 5.0kv x450 100um

WD32.7mm 5.0k¥ x450 100um

w KOLON




3-1. 1/1 Resolution (L/S = 10pm/10um)

40 mJ/cm?

62 mJ/cm?

100um

75 mJ/cm?

WD29.1mm 5.0KV %400  100um

WD28.9mm 5.0k¥ x450 100um

.9mm 5.0k¥ %450 100um

WD29% .0mm 5.0k¥ x450

100um

WD2% .4mm 5.0kV x450 100um

WD29.7nm 5.0KV %450 100um

WD28.4mn  5.0KV x450  100um

w KOLON




3-1. 1/1 Resolution (L/S = 8ym/8pm)

40 mJ/cm?

50 mJ/cm?

62 mJ/cm?

WD29.8nm  5.0KV %450 100um

WD29.8nm  5.0KV %450  100um

75 mJ/cm?2

WD29.7mm  5.0KV %450  100um

WD29% .8mm 5.0k¥ x450 100um

5.0k¥ %450 100um

WD29% .7mm 5.0k¥ x450 100um

WD30.0mm 5.0kV x450 100um

WD2%.8mm 5.0kV x450 100um

w KOLON




3-1. 1/1 Resolution (L/S =

40 mJ/cm?

12pm/12pm)

50 mJ/cm?

62 mJ/cm?

75 mJ/cm?

WD32.2mm 5.0kV x400 100um

WD32.0mm 5.0kV x400 100um

WD31.8mm 5.0kV x400 100um

WD31l.6mm 5.0kV x400 100um

WD32.lmm 5.0kV x400 100um

WD31.8mm 5.0kV x400 100um

WD31l.6mm 5.0kV x400 100um

WD32.7mm 5.0kV x400 100um

WD31.8mm 5.0kV x400 100um

w KOLON




3-1. 1/1 Resolution (L/S = 10um/10um)

LS
9029

LS
9025

40 mJ/cm?

50 mJ/cm?2

-0k¥ =400

WD28.9mm 5.0kV x400

100um

100um

29 .1lmm  5.0kV x400

100um

62 mJ/cm?

WD29% .1mm 5.0k¥ x400

0kv x400

100um

100um

100um

75 mJ/cm?

*400

WD29%.4mm 5.0kV %400




3-1. 1/1 Resolution (L/S = 8ym/8pm)

40 mJ/cm?

50 mJ/cm?

WD2%.7mm 5.0kV %400

100um

WD29.8mm 5.0kV x400

100um

62 mJ/cm?

WD29.9mm 5.0kV %400

75 mJ/cm?2

WD28.7mm 5.0kV x400 100um

WD29 .8mm 5.0kV x400

100um

WD29.7mm 5.0kV x400

100um

WD30.0mm 5.0k¥ x400 100um

WD30.1mm 5.0kV x400

100um

WD29.8mm 5.0kV x400

100um

WD29.6mm 5.0kV x400

100um

WD29.8mm 5.0kV x400 100um

w KOLON




3-2. Line Width (L/S = 12pm/12pum)

40 mJ/cm? 62 mJ/cm? 75 mJ/cm?

L 1465umil 10 .69um
{ I

1465 umil 10..82um | 4Nz BanIN
1 1 T 1§

. 14.25um | 10/.95un, 14.52um_|,10.82um, 14.65um
I I T U

: 19,:63um | 15.57um | 9.50um _ 15.84um
1 I 1 1

16.36um _8.58um__ 16.63um _8.44um
15.97um 9 .24um, 16 .36um 9 .10um 16.23um i i i i
I U I l

T=16.2im, B=16.2ym

SE

T=16.5/m, B=16.6

WD31l.6mm 5.0kV x1.5k

11.61un | 3RF2ONI 11 61un | I3MRE6um
; 1 ; 1;

I 14 7sum 9 50um . d6iloum 19 10um | 16-23um
i i ; i |

Usi.31um’ | 9.63um | 15 70um | 9.63um
U I I

Y6li23umt | 8.84um | 6E23umt 8. 97um | 6H50um
I \ 1 \

1 13.95um | 11 25um | 14.12un | 11.08un . 14 .12un
{ I 1 1j 1

15 .3Tum §9.87um | 16 .10um || 9. 24um
| I I l

16 1oun 16/.23um, {E.Tlum
T

. 16.50um 8.58um__ 16.36um
i i i

1mm 5.0kV x1.5k

T4lloTum | 9. 76um || 15570um
1 1

e
LaE S

8. 71um | alslBoumt 0 8 . 44um | i6RBYum
i i i | |

14,.78um || 9,.50um | 15 84um

17.16um _ 7.92um _ 17.16um _8.05um _ 17.42um
8.7dum, 16.63um 8.7dum_ 16.76um i i i
I T

T=15.6um, B=15.5 mm

SE




3-3. Resist Foot (L/S = 12um/12pm, 50mJ/cm?2)

LS-9029 LS-9025 A (25pm)

354 Odun 699, 25nm

561 ;00nm
I

430 .26nm
"fﬁp‘,

B F

WD31l.6mm 5.0kV x6.0k WD32.2mm 5.0kV x6.0k

Resist foot : 0.47um Resist foot : 0.23um Resist foot : 0.56um
B9 FOIAN A0 RO M HHZMA| Y O HIUL S0 M5t HES Tal610] 2 U T2t 25 Cl= 05 Y98 Taksin 9ona w KOLON
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3-4. Development

Minimum Form Scum/Sludge
Develop Time
(sec.) . Filter Time Filter Time
Height (cm) (50mN) (100ml) Scum Sludge (g)
LS-9025 21 19 22 sec. 36 sec. None 0.21
Test Category Condition

- 1.0wt% Na,CO,, Temp. 30 °C, Spray Pressure 1.5kg/cm?
- Break Point 100%

1. Minimum Develop Time

- Na,CO;5 1.0 wt%, 1.3L, DFR 0.5m’/L, 30 °C
2. Form test

- Injection Pressuere of Nozzle 1.0~0.8kg.f

- Na,CO; 1.0 wt% , 400mL , DFR 1.0m’/L, 30 °C, 2500rpm, After Stirring 4hr, leave
24hrs
- Filter paper : ADVANTEC-5A

- Filtering Time : Time of Filter each condition (50ml, 100ml)

3. Scum/sludge

S HRIA 20 RHIO 2 M HEAMIIT| 2 HHIUD S0 HE MBS L6 2 WY N2t 25 5l= Z08 HES Tkl 9ooe < KOLON
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3-5. Stripping

NaOH (2.5 wt%) R-100S
40 mJ/cm? 41 LL 33 SS
50 mJ/cm? 43 LL 34 SS
LS-9029
62 mJ/cm? 45 LL 36 SS
75 mJ/cm? 48 LL 39 SS
40 mJ/cm? 37 LL 30 SS
50 mJ/cm? 39 LL 31 SS
LS-9025 o
62 mJ/cm? 41 LL 33 SS
75 mJ/cm? | 43 LL 37 SS
40 mJ/cm? 57 LL 48 SS
A 50 mJ/cm? 60 LL 49 SS
(25m) 62 mJ/cm? 62 LL 51 SS
’> 75 mJ/cm? 67 LL 55 SS
Test Category Condition
- Temp. 50 °C, Dipping Method
- Break Point 100%
1. Stripping Test - NaOH 2.5wt%, R-100S 8%
- Stripped Particle Size : SS(Under 0.2cm ), S(Under 0.5cm), M(0.5~2.0cm),
L(2.0~5.0cm), LL(Over 5.0cm)

D= HIALFO RO A SHZMIIX| U FUHIUD S0 25t HES Haoh0 B BT T2t 250l S05 HBS I3iei 9002 < KOLON
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3-6. Plating _ LS-9025

Leaching out 0.1m’/¢ Leaching out 0.2m’/¢ Leaching out 0.3m’/¢

TOC 197 mg/L

Hull
Cell
Test Category Condition
- Plating Solution : CuBrite TF4 (Maker : JCU)
1. TOC . , . e
(Total Organic Carbon) - Exposure : ST=15/41, DFR Loading 0.1, 0.2, 0.3m’/L, Leaching out Time : 22°C, 72hr
- Analysis instrument : Shimadzuji: TOC-VCSN (Korea Laboratory Accreditation Scheme)
- Plating Solution : CuBrite TF4 (Maker : JCU)
2. Hull Cell - Exposure : ST=15/41, DFR Loading 0.1, 0.2, 0.3m’/L, Leaching out A|Zt: 22°C, 72hr
- Analysis instrument : Room Temperature, 2A, 10min, Air 1.0LPM, 1.5~2.0ASD Confirm
EE2MEEAN FTO NMOZM BHZUK| 3 FUHUS S0 25t HES Fafolo] 23 U M2t 2s5le £25H YRS Tkl oDz % Ko Lo N
0 S g QB2 Q002 SRGILE N, A, BH, 85 58 Sl #9is dzis| 2XELY



3-6. Plating _ A (25um)

Leaching out 0.1m’/¢ Leaching out 0.2m’/¢ Leaching out 0.3m’/¢

TOC 197 mg/L
2AMPS | Go ¢ ¢ 3 1§ T b 2 AMPS
sawpe | v e o § 45 1l | o SAMPS
- AR I EEINEFEELX" S sn
BAMPS | 0 % 2 1 1R o 8 AMPS

Hull
Cell
Test Category Condition
- Plating Solution : CuBrite TF4 (Maker : JCU)
1. TOC . , . e
(Total Organic Carbon) - Exposure : ST=15/41, DFR Loading 0.1, 0.2, 0.3m’/L, Leaching out Time : 22°C, 72 hr
- Analysis instrument : Shimadzujil: TOC-VCSN (Korea Laboratory Accreditation Scheme)
- Plating Solution : CuBrite TF4 (Maker : JCU)
2. Hull Cell - Exposure : ST=15/41, DFR Loading 0.1, 0.2, 0.3m’/L, Leaching out Time : 22°C, 72 hr
- Analysis instrument : Room Temperature, 2A, 10min, Air 1.0LPM, 1.5~2.0ASD Confirm
EE2MEEAN FTO NMOZM BHZUK| 3 FUHUS S0 25t HES Fafolo] 23 U M2t 2s5le £25H YRS Tkl oDz & Ko Lo N
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3-7. Sulfuric acid tolerance

1. Purpose

(1) Test of Dry film acid resistence
- SEM observe about Surface of Dry film, Side wall, Foot, Delamination

2. Test condition

.. Sulfuric Acid Concentration (%)
Dipping oy
time (sec) 3 20 60
40 Condition 1 Condition 4 Condition 7
80 Condition 2 Condition 5 Condition 8
120 Condition 3 l Condition 6 Condition 9

- Test pattern : KOLON test pattern

- Substrate : 0.4t FR4 loz
- Lamination : Hakuto 610i, 110°C, Speed 2.0m/min, Pressure 5Kgf/cm2

- Exposure : Hitachi Via Mechanics DE-1UH, 405nm DI
- Develop : 1.0wt% Na2CO3, Temp. 30 °C, Break Point 50%, Spray Pressure 1.5kg/cm2

2 EME GUY T2 MO 2 M FHAYUR 5! FYHILES 0] 23t
1 MR LE BRE FHOR E&ePiL S/, ME, SH, 7E S ote dtie B4s| s A1ELM, 17
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3-7. Sulfuric acid tolerance _ LS-9025 Line/space : 14/14um

3% Sulfuric acid tolerance | 20% Sulfuric acid tolerance | 60% Sulfuric acid tolerance

40 sec

wWp1l7.4mm 5.0kV x1.0k S0um :i'Dl'J' 6mm  5.0kV x1.0k 50um

80 sec

WD17.4mm  5.0kV x1.0k 50um WD17.5mm 5.0kv :Lok S50um wpl7.7mm 5.0kv x1.0k 50um

120 sec

WD17.6mm 5.0kV x1.0k 50um "'Dl'? Smm 5.0kv xl. ﬂk 50um

22 RN TR v KOLON
X (L URg PEo



3-7. Sulfuric acid tolerance _ A (25um) Line/space : 14/14ym

3% Sulfuric acid tolerance | 20% Sulfuric acid tolerance 60% Sulfuric acid tolerance

40 sec

WD17.6mm 5.0kV x1.0k 50um WD17.7mm 5.0k¥ x1.0k 50um wDp17.7mm 5.0kv x1.0k 50um

80 sec

WDL17.6mm 5.0kv x1. Ok S50um

120 sec

WD17.7mm 5._0kV x1.0k 50um WD17.8mm 5.0kv x1. 01:: 50um

SHE QUM %O FO w KOLON
i G QS PHIO2 HESL BN, A, 3H, 2 SE sl @9l oiZiel FHLIC



3-8. Hardness (Pencil Longitude Test, 50mJ/cm2)

1% (um) 2K (um) 3K (um) 4% (um) 57K (um) Average(um)
LS-9029 50 70 70 60 60 62.0
LS-9025 70 50 60 70 40 58.0
A (25pm) 80 80 80 80 J 70 78.5
Test Category Condition

- Lamination = Exposure = Developing = Pencil Longitude test
- Sample pattern : 10, 20, 30, 40, 50......200um

1. Hardness test - Speed : 28 rpm/min, Load : 100g, Pencil : 2H

- When scratch once, confirm remained smallest line width

(average of five measurement)

|

Pencil Longitude Machine Pencil Longitude test Evaluation Pattern

SH= QAN F0 TMO RN SHZUUL Y FOHIUL S0 Tt HES TaoH0) A B0l [2 S El= Q3 HES T3ty Q002 w KOLON
MR 492 9002 dshiL SN, M8, BH, 93 68 sl #els ¥s gREUH.



3-9. Cross hatch Test

LS-9029 LS-9025

e R T T T R S e T T -

Circuit Board

Wy

=1

Result 1 1 1

Test Category Condition

- Lamination - Exposure > Test
- ISO Class (Cross-cut area) : 0(0%), 1(5%), 2(15%), 3(35%), 4(65%), 5(>65%)

1. Cross hatch test

B 2E QUM S0 RO A PEHZWUR| W FUHUS S0 25 HES TEGH0] 2 HH0 T2t 23 5l= 05 YU TEG YonE, w KOLON
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