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11504 Spin §1%51 Wet Film AZ P4620

Y v
"’lJ‘L!"Iﬂﬂ’NNﬂ%N"’U’ENLLNu AITIC 19119U 6 17 1AADUANNHUIT Luaed 20 pm

9 E4
o [

(6”20 um) VAW UVUADUAIH

1. Speed =150 rpm

2. Dispense = 2300 1189
3. Speed =300 rpm

4. Time delay =5 sec

5. Speed = 800 rpm

6. Time delay = 5sec

7. Speed =600 rpm

8. Time delay = 2 sec

9. BSR

10. Stop

A
1A904 cup spiner for specify

° < 1w a
1. ﬂ'ﬂﬂﬂu’]ﬁ'ﬁ‘l'}uﬁﬂ 20 pm MHAUAANNLTITOU 1000 rpm Gl%’nmmm‘u 10 amﬁ

o < 1w a
2. ﬂ')nJT‘iuWﬁ"lﬁhl'Jllﬁ\? 8 pm NMHUUAAINLTITOU 3100 rpm Gl%’nmmmu 10 TL!Tﬁ

1304 hot plate

a

1. AWWUIES LILEN 8 pm 1NDUATDN hotplate NYUWUNIND 90 °c THaauiny 3

U

a =
IUMN

a 1 %

Y { ) 1w a
2. ﬂ’)13J1’iu'lﬁ1ih],'J!,Lﬁ\‘l 20 pm aummiauﬁqmwmmmu 90 °c 1%L3a1tw1ﬂu 7 amﬁ

U

11504 Develop %5 UAIa13 1T AZ P4620

Specialty 40 pm 60 cycle

1. 11181453 = 60 cycles speed 60 rpm

2. 1191 DI = 30 cycles speed 100 rpm

3. Spin =10 secs speed 500 rpm
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4. Spin =90 secs speed 1000 rpm
5. Spin 10 secs speed 500 rpm

6. Spin 10 secs speed 50 epm
Specialty 40 pm 20 cycle

1. ‘151611 453 =20 cycles speed 60 rpm
2. 15%11 DI = 30 cycles speed 100 rpm
3. Spin =10 secs speed 500 rpm

4. Spin =90 secs speed 1000 rpm

5. Spin 10 secs speed 500 rpm

6. Spin 10 secs speed 50 epm
Specialty 40 pm 80 cycle

1. 1{181 453 = 80 cycles speed 60 rpm
2. ‘1{181 DI =30 cycles speed 100 rpm
3. Spin =10 secs speed 500 rpm

4. Spin =90 secs speed 1000 rpm

5. Spin 10 secs speed 500 rpm

6. Spin 10 secs speed 50 epm

n3zuIuMsalsnsilaans]ly AZ P4620snaeululviun 40 pm

] Y A
1. Spin 1agm3 141A504 cup spiner 1A8A1T 1411181 resist AZ P4620 1AABUATIAL 20 pm
A A . Y 09// J ) o A
IUBIINIATON cup spiner "lﬂgﬂﬁdﬂWNWﬁ”lﬂﬁJma@‘U 8 um 1o 20 um
A o . a oy Y o A qud . Ay
2. 1UBININIT spin coat 20 um LSYVIDYLLAD 1111 hot plate e 111161 resist ilatlooag
= o
- Hotplate I =3 UMM 90 ¢
- Hotplate 2 =3 UM 90 ° ¢

A oy . 9 4 o . Yo A Ao o .
3. IUOUIY resist LYIILLAND ‘L!'IVIJJ Mask Aling Iﬂﬁlﬂ1ii“]ﬁ\‘lﬁ UV 10184 watt = 275 wait
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Max Exposures : 100
Exposures :3

Exposures time :180.0 s
Alignment Gap : 40 um

Exposures Gap : 40 um

A

Y 1
4. hldedaeine keI e liaelsingeenin

Develop -

1‘3’181 453 =80 cycle speed 60 rpm
1{1 DI = 30 cycle speed 100 rpm
Spin 10 sec speed 500 rpm

Spin 90 sec speed 1000 rpm

Spin 10 sec speed 500 rpm

Spin 10 sec speed 50 rpm

5. 3AANNHMUIAIATEY Tencor HA1A Develop

6. IAAINYANA

Resist : Positive
FIRSI MASK :Yes
WEC : Proximity
Align. CHECK : No
Wafer vacuum :No

Mask vacuum :No
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Remover PG

WieNeX CHEM

BENEFITS

» Compatible with automated
lift-off equipment

* (lean, scum-free removal

* Universal remover/stripper for
remaval of all resist films

» Room temperature processing

* No chlorinated or fluorinated
hydrocarbons

COMPATIBLE WITH

* PMGI & LOR
* PMMA & copolymer
* SU-8

* g-line, i-line and DUV resists

NANO"REMOVER PG

REMOVER PG is a proprietary NMP based solvent stripper designed for efficient and complete
remaoval of PMGI, PMMA, 5U-8, and other resist films on 5i, 5i0,, GaAs, and many other

substrate surfaces. [t may also be used as a lift-off solvent.

INSTRUCTIONS FOR USE
REMOVER PG is supplied ready to use. Do not dilute.

When used in immersion mode, a two-bath system is recommended to reduce the possibility
of redeposition of removed resist. The first bath removes the bulk of the resist and the second,
cleaner bath removes remaining traces of material. When the 1st stripping bath has become
spent/loaded with resist, it can be replaced with the 2nd "drag-out’ bath to increase bath yield.
Remover baths should be changed when removal rate drops significantly and may be

measured by the number of wafers processed. A 3rd water miscible solvent (e.g. IPA bath

serves as a final solvent rinse prior to DI water rinse and dry.

ACTION TEMPERATURE PRODUCT

1st Bath Ambient to 50-80°C Remover PG

2nd Bath Ambient to 50-80°C Remover PG

3rd Bath Ambient Iso-Propyl Alcohol (IPA)

Rinse Ambient Water

BATH OPERATING TEMPERATURE

To improve stripping performance, REMOVER PG may be used at operating temperatures well
above ambient with CAUTION. Since the flash point of REMOVER PG is 88°C, closed cup, it may
be used at temperatures up to approximately 80°C using routine caution regarding combustible

liquids. Users should consult their Safety Department as o the safest method of healing.




JleNer CHEM

EMAIL: mce

WWW. MICROCHEM.COM
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AGITATION
Mechanical or ultrasonic agitation will enhance physical transport of swollen/dissolved resist

away from the substrate,

TIME
Removal time will naturally depend on the 2nvironment the resist has seen previously.

RINSE AND DRY
An IPA (isopropyl alcohol) rinse may be necassary prior to a DI (deicnized) water rinse to avoid
potential residue. Dry in a rinser/dryer or by Nz blow dry.

HANDLING (ENVIRONMENTAL, HEALIH AND SAFETY)

Use precautions in handling REMOVER PG. Aveid contact with eyes, skin, and clothing. Use with
adequate ventilation. Avoid breathing fumes. Wear chemical-resistant eye protection, chemical
gloves (butyl. necprene) and protactive clothing when handling REMOVER PG. Contact with eyes,
skin, and mucous membranas causes irritation. In case of ey contact, flush with water for 15
minutes lifting eyelids frequently. Call a physician immediately. Review the current MSDS (Material
Safety Data Sheet) before using.

MATERIAL AND EQUIPMENT COMPATIBILITY

REMOVER PG is compatible with glass, ceramic, unfilled polyethylene, high-density polyethylene,
polytetrafluoroethylene (TEFLON), stainless steel, and equivalent materials. N-methyl-2-pyrrolidone,
the primary ingredient, will attack various elastomers such as VITON A and NEOPRENE over time.
It will also attack PVC, PVDC and polyester. EPDM is recommended for both O-rings and tubing.
BUNA N miay be used al room lemperslure,

STORAGE
Store REMOVER PG upright in original containers in a dry area between 4 and 27°C (40-80°F).
Keep away from sources of ignition, light, heat, oxidants, acids, and reducers. Shelf life is 13

manths from date of manufacture.

DISPOSAL
Each locality. state, and county has uniqua regulations regarding the disposal of organic solvent
solutions of dissolved polymer such as used REMOVER PG. It is the responsibility of the customer

to ensure proper disposal in compliance with all applicable Federal/Local codes and requlations.

Sae MSDS for additional information.

2001 Micrsbem Corp. All fgsts reverved. Rev 01
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GAPTRIY

1. KCN (Potassium cyanide)

2. K,CO, (Potassium carbonate)
3. AgCN (Silver cyanide) 80%
4. Granular carbon

5. Silver Glo 3K Make up

6. Silver Glo 3K TY

UTunsvesd1sazaly 5 ans (5000 ml)

1. 82818 potassium cyanide vt 833 A5 “luﬁywﬁqm%!ﬂ?mm 3000 daaaAs NIU
IUAZAHUA

2. 1AW potassium carbonate yimin 75 NN NIUIUALTAYNUA

3. 10U silver cyanide 80% yimiin 225 N3N MIUIUAZAHINA

4, @uuﬁym?qm%(w‘lﬁﬂ?mm 5000 daaang

5. 1@ granular carbon viwsin 10 03y mumisazmelszana 10 17 azildessiiald
pd1arios 12 $2 T4

6. NFO4ATAZAY 3-5 ALY

7. anuazetadisazatodle i dremsaguTanzaelihuulaveaauna dfa
(stainless steel) Tusadulrihnszuaase 1.5 Tadiuna 15 Wi Taeoldlans lnnuiiey
(platinized titanium) 1uie Tua (+) wazamuwaaadatiuaiina )

8. 1AW Silver Glo 3K Make up U511915 30 aaans

9. 103 Silver Glo 3K TY 151103 6.5 iadans

10, varzmumsazae WmsguTnazdeiihmudofuduaoui 7 Fuyldsas
msifaszana 5 lulaswas @e7.5 wiR Annwruiunszua 20 Taaueni de 1319
EEUALLAT

1. vz [ensazanedesegnieludgaorinmeaziimsniunaeanar  mendinsls

Y = 09;/
NUABDINTBIDN 1-2 AT
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NiSO 4.6H20 (Nickel Sulfate) : NiC12.6H20 (Nickelous Chloride) : H3BO3 (Boric Acid) : DI

water HaulueAsIEIY {200 g:5g:25¢:1,000ml } W50 {360g:9g:45¢: 1,800 ml}

MmsmuauaIerua Ngungines
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ABNAHIHAHIUMITAAINGATA (CD measurement location for ABN 0756)

Slider drawing
Bl = 0.07800+0.c001
E2 = 0.00802zc.0001
Dimension Specification {inchj
B1 0.078
E2 0.008

3 1/71 A-1 CD measurement location

#1319 A-1 CD specification of specialty head

Product Step of measurement

CD recipe

Specification (mil)

Burnish Head | After develop

756 RA_BH_DEV

E2 =-1.750 94 -1.650

After photo resist strip

756 RA_BH PR

E2 =-0.700 94 -0.600

Final (Hard mask strip)

756 RA_BH_HM

E2 =-0.600 94 -0.400

Note: CD sigma control

Step develop CD sigma HeanINvizewiniu 0.05

Step resist strip CD sigma HeanInvizewiniu 0.07

Step hard mask strip CD sigma tieand1visawingu 0.08
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Synchr@tron)

Det WD Exp

100x SE 2640

Y
?j‘l_l 3-1 MWD18 SEM 494 Burnish Head Ha99101019 Develop ¥11U



AccV Spot Maqn-‘ Det WD Exp
500kV 30 23x SE 140 0 wall angle _SU-8

4 P ~ -': alad
AccY  Spot Magn Det WD Exp
500 kv 3.0 50x SE 1400 wall angle _SU-8

AcCV Spot Magn  Det WB Exp
5.00kY 3.0 200x SE 1400 wall angle _SU-8

[

51/ 92 7Wae SEM ¥4 Burnish Head #a391mmsfiaaeiniod RIE Taghda lifinsda cF,
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B16 Scan Monday, June 06, 2011 15:53:53

Start pressure @ long pipe : 7.4E-3

Torr

Start pressure @ chamber : 1.6E-2

Bright Filters : Be 100 um, Aluminium 16 um, Mylar 100 um, Silver 0 um

Dark Filters : Be 100 um, Aluminium 16 um, Mylar 100 um, Silver 30 um

Sample: SU-8 245 um

@ 4
AN -1 !Lﬁﬂ\?"lﬁl}@y‘ﬂﬂ'lﬁﬂ']ﬂllﬁ\?fg]jjﬂﬁﬁalﬂﬂc]f

Torr  Target Dose : Acc. BottomBright = 25000.00

Scan # Beam Energy Iring (mA) TopBright TopDark BottomBright | BottomDark | Acc.TopBright | Acc.TopDark
(GeV)
1.0000 1.1960 111.4450 10189.4512 6.6427 2138.6858 5.4063 10189.4512 6.6427
2.0000 1.1960 111.3670 10182.3196 6.6380 2137.1889 5.4025 20371.7708 13.2807
3.0000 1.1960 111.2900 10175.2795 6.6334 2135.7113 5.3988 30547.0503 19.9141
4.0000 1.1960 111.2120 10168.1479 6.02%% 2134.2144 5.3950 40715.1982 26.5428
5.0000 1.1960 111.1330 10160.9249 6.6241 2132.6984 5.3912 50876.1232 33.1669
6.0000 1.1960 111.0550 10153.7934 6.6194 2131.2015 5.3874 61029.9165 39.7863
7.0000 1.1960 110.9690 10145.9304 6.6143 2129.5511 5.3832 71175.8469 46.4006

vl
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Scan # Beam Energy Iring (mA) TopBright TopDark BottomBright | BottomDark | Acc.TopBright | Acc.TopDark
(GeV)

8.0000 1.1960 110.8910 10138.7988 6.6096 2128.0543 5.3794 81314.6457 53.0102

9.0000 1.1960 110.8110 10131.4844 6.6049 2126.5190 5.3756 91446.1301 59.6151

10.0000 1.1960 110.7270 10123.8042 6.5999 2124.9070 5.3715 101569.9343 66.2149

11.0000 1.1960 110.6470 10116.4898 6.5951 2123.3718 5.3676 111686.4241 72.8100

12.0000 1.1960 110.5690 10109.3582 6.5904 2121.8749 5.3638 121795.7823 79.4005

Finish time 15:59:51

Spent time Ohr5min58sec
Finish pressure @ long pipe : 1.4E-2
Finish pressure @ chamber : 2.0E-2

Total # of scan : 12

Torr

Torr

14!
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SLRI BEAM STATUS

Beam Energy

Beam Current 4.4 mA
Beam Lifetime min
Lifetime Product ; mA.min
Beam Rate I mA/min
Beam Dose A78. Ahr
Undulator Gap . mm
Beam Status Stored

Beam Mode Beam Service

Today Status (click image to enlarge)

B 2cer

Monday, May 16, 2011
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Leksakul". ”Study of Deep X-ray Lithography Fabricating
SU-8 Hard Mask of Burnishing Head Patterns” IEEE
International Data Storage Technology Conference (DST-Con
2011), January 9-10, 2012

Ch. Maneekat" K. Siangchaew*2 R. Phatthanakun ~ and K.
Leksakul™ “The Study on Deep X-ray Lithography to Fabricate
SU-8 Hard Mask of Burnishing Head Patterns” IEEE

International Conference on Nano/Micro Engineered and

Molecular Systems (IEEE-NEMS 2012), March 5 — 8, 2012



