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Cphl - Informa Group

MECS (Coating Show)

No Exibitions Date Place
1 CPhI North America May 7-9, 2024 Pennsylvania Convention Center, Philadelphia
2 CPhl Barcelona Oct 24-26, 2023 Fira Barcelona Gran Via, Spain
3 CPhI Middle East & Africa Jan 15-17, 2024 Riyadh, Saudi Arabia
4 CPhlI China- Virtual CPhl June 19-21, 2024 Shanghai, China
5 CPhI Japan Apr 17-19, 2024 Tokyo, Japan
6 CPhl Korea 30 Aug - 1 Sept, 2023 COEX, Seoul, Korea
7 CPhl India Nov 28-30, 2023 Noida, India

ed Carpet Events

1 Asia Pacific Coatings Show Sept 06-08, 2023 Bankok, Thailand

2 Saudi Arabia Coatings Show 2025 Dammam Saudi Arabia

3 Middle East Coatings Show April 15-17, 2024 Dubai World Trade Centre
4 Coatings For Africa 2024 June 19-21, 2024 Johannesburg, South Africa
1 Dye+Chem Morocco International Expo TBD Morocco

2 Dye+Chem Sri Lanka International Expo TBD Colombo Sri Lanka

3 Dye+Chem Bangladesh International Expo | Sept 13-16 2023 Bangladesh

4 Dye+Chem Brazil International Expo TBD Brazil

|

1 5th Bangladesh Int’1 Dyes, Pigments and TBD Dhaka, Bangladesh
Chemicals Expo
Turkey (Arkim Group)
1 InterDye Textile Printing Eurasia TBD Istanbul
Paint Istanbul TURKCOAT Feb 7-9, 2024 Istanbul

Paint Expo Eurosia

Apr 09-12, 2024
Other Exhibitions

Istanbul

|

1 Paint India Feb 22-24, 2024 Bombay Exhibition Centre, Mumbai
2 Expo Paint and Coating Jan 17-19, 2024 Dhaka, Bangladesh
3 CIPI TBD Mumbai, India
4 Chemspec Europe May 24-25, 2023 Messe Basel, Switzerland
5 ChemUK Expo May 15-16, 2024 NEC, Birmingham, UK
6 American Coatings Show April 30-2 May 2024 Indianapolis
7 China Coat China Dec 2024 China Import and Export Fair
Complex, Guangzhou

Interdye China TBD China

Paint Expo Germany Apr 09-12, 2024 Messe Karlsruhe Germany
10 India Chem 2023 TBD Pragati Maidan, New Delhi
11 9th Annual Sales & Marketing Effectiveness | Sep 26- 27, 2023 Cologne, Germany

in Chemicals Summit

12 Inacoating 2023 Aug 23-25,2023 JIExpo Kemayoran, Jakarta - Indonesia
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AAHAN CHEMIEX LLP

Anal Patel M : +91-98254 50803

We are Manufacturing Textile, Paper and Home Cleaning Products

TEXTILE CHEMICALS
Dye Fixing Agent e T R Oil e Antifoam Agent e Wetting Agent
e Optical Whitening Agent e Mercerizing Agent e Leveling Agent
e Soaping Agent e Silicone Emulsion e Anti Dusting Agent e Calsonil Oil

HOME CLEANING PRODUCTS
Liquid Detergent e Hand Wash e Dish Wash e Toilet Cleaner
e Glass Cleaner e All Purpose Cleaner e Car Polish
e Tyre Polish e Car Shampoo

PAPER CHEMICAL
Silicone Defoamer e Non Silicone Defoamer e Sizing Chemical

We are Manufacturing Concentrate Dish Wash, Liquid Detergent, Hand Wash, Floor
Cleaner, White & Black Phenyle. You Will Be Dilute it 4 To 20 Times as per Product.

Add.: 12/2, Shakriba Estate, B/h. Phase |1V, Water Tank, GIDC,
Vatva, Ahmedabad-382445, Gujarat, India.
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KRUNAL CHEMICAL

Dealers & Stockist in Chemicals & Solvents

We are manufacturer of :
e Ammonium Aluminium Sulphate e Sodium Aluminate
e Potassium Aluminium Sulphate / Potash Alum e Alum - Lumps & Powder

We are Supplier of :

Barium Hydroxide

Barium Sulphate

Potassium Meta Bi Sulphite

Sodium Meta Bi Sulphite (Thailand & India Make)
Sodium Hydroxide Lye

Ammonium Chloride - By Product and Pure
Potassium Chloride (KCL) By Product and Pure
Copper magnesium Dioxide - By Product
Copper Ash - By Product

+91-9768552507

WELCOME
CHEMICALS

MINERALS ¢ CHEMICALS ¢ PIGMENTS ¢ FERRO ALLOYS

K-003, Sonam Sneh CHS Ltd., Golden Nest Phase |,
Mira Bhayander Road, Mira Road (E), Thane - 401107.

Email: welcomechemicals@yahoo.co.in

Website:- www.welcomechemicals.in
Contact: 9920284706/8108446677
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Fleming

Sales & Marketing
Effectiveness in

Chemicals Summ

,Reimagining the future of sales & marketing
effectiveness in chemicals®

26 - 27 September 2023, Cologne, Germany

Key Topics:

“Q- Accelerating Growth in the Chemicals Industry in
a Post-COVID World

‘- Delivering a Holistic Customer Experience in the
Hybrid Era

‘%~ Maximizing the Commercial Opportunity by Differen-
tiating your Brand and Increasing the Product Aware-
ness

‘G- Surpassing your Insight-driven KPlIs to Propel your

Q- Driving Commercial A

Strategies and Executio

Q- Driving Profitable Growth while Navigating

Complexity and Disruption

- Aligning Traditional B2B Sales with E-Commerce
- Maximizing Virtual Collaboration Tools and Technology

> Streamlining Interconnected Workflows to

) ; Accel i
Marketing and Commietc il I ccelerate Commercial Performance

> Automating and Digitizing of Go-to-Market
Approaches

(- Refining the Customer Segmentation Strategy
to Hone Targeted Marketing Messages

- Addressing Effective Pricing Strategies in a Highly
Inflationary Environment

Why to Attend our Physical Event?

HISTORY - 9+ years of chemical industry events world- SPEAKERS - World-class line-up featuring seasoned
wide industry experts

PRACTICALITY - Sales & marketing use cases; get
to know the nitty-gritty of new approaches, successes,
failures and lessons learned

INTERACTIVE ELECTRONIC POLLING
& E-NETWORKING - Easy on-line accessible
networking system for on-line voting, live
polling, interactive feedback & simply

RELEVANCE - Year-long event preparation in close
collaboration with top-notch companies

LOCATION - Hosted in Cologne; the chemical
industry hub in Europe

PROVEN FORMAT - A new kind of combination
of strategic sessions, panel discussions, unrivalled

practical experience, case studies...Learn from others' more fun! O‘Qfgrece

mistakes and get inspired by others' successes! All this

makes your experience more practical and enjoyable. q"))
REGISTER

email: event.inquiries@fleming.events ONLINE

|www.f|eming.events |

Fleming
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o Bis(2-Chloroethyl) Amine Hydrochloride o 2-Chloroethylamine Hydrochloride

CAS NO:- 821-48-7 CAS NO:- 870-24 6
o 2-Dimethylaminoethyl Chloride Hydrochloride o Isobutyryl Chloride
CAS NO:- 4584-46-7 CAS NO:- 79-30-1
o Diethylaminoethyl Chloride Hydrochloride o 4-chloro Butrylcloride
CAS NO:- 869-24-9 CAS NO:- 4635-59-0
» 2-(Diisopropylamino) Ethyl Chloride Hydrochloride + R(-)-3-Carbomylmehtly-5-Methyl Hexanoic Acid
CAS NO:- 4261-68-1 (RCMH) CAS NO:- 181289-33-8

VASUDEV

ENTERPRISE

7265908722

Kishore Kumar Whatsapp: +86 133 6141 1987

Haoda Enterprises

Product Origin : CHINA
In partnership with Zhejiang Sino Trust Chemical Co. Ltd

ORGANIC INTERMEDIATE

1. Adamantane CAS RN. 281-23-2 8. Aluminium chloride CAS RN.7446-70-0

2. Adamantanamine hydrochloride = CAS RN. 665-66-7 9. Chlorinated Paraffin-52 CAS NO. 106232-86-4
3. Benzoyl chloride CAS RN. 98-88-4 10. Chlorinated Paraffin-70 CAS RN.106232-86-4
4. Benzotrichloride CAS RN.98-07-7 11. Sodium hypochlorite CAS RN.7681-52-9

5 Chloroethylene carbonate CAS RN.3967-54-2  12. Methyl methacrylate CAS RN.80-62-6

6. Dichloromethane CAS RN. 75-09-2 13. Methacrylic acid CAS RN.79-49-4

7. Aniline CAS RN.62-53-3 14. Diethyl oxalate CAS RN.95-92-1

177, Shop No.3, Haoda Enterprises, Near MK Hospital,

St. Michal Church Building, Ground Floor,

Strahans Road, Pattalam, Chennai, 600012.

Phone / Whatsapp : +91 90735 89301

Web : www.sns-chemical.com / www.haodaenterprises.tradeindia.com
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= STEARIC ACID
Cosmetic Grade /Plastic Grade / Rubber Grade /
Textile Grade

PALM WAX (HTO)

HYDROCARBON WAX (H.C.WAX)

FATTY ALCOHOL PITCH

VEGETABLE WAX (SLAB FORM)

All STEARATE

ZINC STEARATE/ CALCIUM STEARATE/
ALUMINIUM STEARATE / SODIUM STEARATE
RICE BRAN FATTY ACID (RBFA)

SILICONE EMULSION

RESIDUE WAX

PARAFFIN WAX - Semi Refined Paraffin Wax /
Fully Refined Paraffin Wax

OLEIC ACID

POLYETHYLEN WAX (PE WAX)

SLACK WAX

TOLUENE

BITUMEN

ONE PACK ALL TYPE

HYDROGENATED CASTOR OIL (HCO) 9320529036 7666529036
RUBBER PROCESS OIL

OUR ASSOCIATE PARTNER

M/S GRASIM IND. LTD
* Bleaching Powder (Vikram Brand) * Aluminium Chloride * Sodium Sulphate * Bleaching Granules (Ransa) * Caustic Flacks & Lye * PAC (Powder & Liq.)
M/S MAGNESIA CHEMICAL LLP -« POTASSIUM PERMANGANATE (KMNO4) All Grade

OUR MANUFACTURING PRODUCTS

Phosphate Range Products Precipitated Silica Powder Textile Chemicals of Commercial
* MSP « DSP & TSP (Anhydrous & Crystal) ¢ All Grade Grade
TPP« SAPP MAP « DPP TPPP ¢ DAP ¢« TSPP & MPP * Tartaric Acid * Citric Acid * Oxalic Acid

OUR OWN IMPORT PRODUCTS
* EDTA Di/Tetra & Acid * Sodium Gluconate * Xanthum Gum ¢ Sodium Percarbonate Coated Granules & Tablets ¢ Citric Acid Mono / Anhydrous China Make

Solvents Acid
* Meg * DMF « Toluene * Acetone * N-Hexane ¢ Ethyl Acetate * IPA * Acetic Acid- Imported & GNFC * Formic Acid 85%-Gnfc « HCL * Sulphuric Acid 98%
MORE PRODUCTS FOR ETP * Sulphamic Acid * Phosphoric Acid

* Technical Urea * Aluminium Sulphate (Ferric & Non-Ferric) ¢ Ferric Chloride Powder
* Sodium Hypochlorite (Hypo) * Lime * Anti-Scaling Agent
* Bleaching Powder - GACL Make * Poly Electrolyte

OTHER PRODUCTS TI R U PATI

* Sodium Bi Carbonate * Soda Ash * DCP- Feed Grade * Sodium Acetate

Trihydrate & Anhydrous ¢ Sodium Nitrite & Nitrate + BKC 50% & 80%
+ Calcium Carbonate (Lime Stone) c H E M I CAL

GACL Products

* Bleaching Powder « HP (Hydrogen Peroxide) ¢ Caustic co R Po RATI o N
Potash ¢ CausticPrills s Potassium Carbonate Granules &Powder

" PAC Powder & Liquid Leading Chemical Manufacturer & Exporter
Office : 102, Jay Sagar Complex, B/h. Sub Jail, Gopal Kapadia - 9825123618
Khatodra, Ring Road, Surat, Gujarat-395002. O : 9313698897 Ware House :
E-mail : tcc2010@yahoo.com / info@tirupatichemicalcorp.com P. No.: 209, Road No. 2, Near Ice Factory,
Web : _http://tirupatichemicalcorp.com GIDC, Sachin - 394230
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Di Ethylene Glycol (DEG)  Mono Ethylene Gly-
. col (MEG) ¢ Tri Ethylene Glycol (TEG) * Glacial
Mr. Sanjay Acetic Acid * Formic Acid 85 % ¢ Ethyl Acetate
Managing Director » Tech Grade Urea * TDI: Toluene Di Isosynate
M : 9727710583

Sodium Sulphite 95% ¢ Sodium MetaBisulph-
ite (SMBS) 62%, 64% * Sodium Bisulphite 62%

* Sodium Nitrate

Acrylic Acid * Boric Acid ¢ Lithium Carbonate
(Technical Grade/ Pure Grade) * Ammonium
Bifluoride (Technical grade)  Benzylidene
(Benzal) Acetone ¢ Benzaldehyde ¢ Formal-
dehyde 37 % ¢ Copper Sulphate (24%, 24.5%,
25%) Powder ¢ Zinc Oxide 99%

Ammonium Sulphite Solution * Ammonium
9924404303 BiSulphite .Solution J _Ammoiniu_m Thio§ul-
phate Solution ¢ Potassium Sulphite Solution

Potassium Bisuphite Solution ¢ Potassium
Thiosulphate Solution « Potassium Metabisul-
phite (Tech/Pure Grade)

PRODUCTS CAS
* 3-Ethyl-4-methyl-3-pyrrolin-2-one [EMPO) 766-36-9
e Acetonitrile 75-05-8

e 4-Fluorophenol 371-41-5
 Benzethonium Chloride (BTC) 121-54-0
¢ 2-Amino-5-chlorobenzoic Acid [ACBA) 635-21-2
Research For Good ¢ Decanenitrile (DCN) 1975-78-6
o 5-Methyl 5-Phenyl Hydantoin [MPH] 6843-49-8
e 3,4-Dimethylpyrazole [DMP] 2820-37-3
* 3,4-Dimethylpyrazole Phosphate 202842-98-6
Inventys offers customized development & manufacturing services for e Sucralfate 54182-58-0
prop Protection, Pharma & Specialﬁties. We have state-of—the-art com_petence « lIsatoic Anhydride 118-48-9
in process R&D and small to medium scale manufacturing conforming from L
IS0 up to GMP standards. e 3-Chloroaniline [MCA] 108-42-9
* 5-Chloro Thiophene-2-Carboxylic Acid [5CTA] 24065-33-6
e 2,6-Dimethyl-1-Indanone 66309-83-9
¢ 2-Amino-4-methoxy-6-methyl-1,3,5-triazine [AMT] 1668-54-8
e Di-Bromo-5-Methyl 5-Phenyl Hydantoin [DBH]
e 5-tert-Butyl-m-Xylene 98-19-1
e 1-Chlor-2-methoxynaphthalene 13101-92-3
¢ 2-Bromo-6-methoxynaphthalene 5111-65-9

INVENTYS RESEARCH COMPANY PVT. LTD.

Kanakia Zillion, Near Kurla Bus Depot, Kurla (W), Mumbai-400 070, INDIA.
Phone : +91-22-71400200 ® Fax: +91-22-71400299 e Email : genq@inventys.in
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Aadish lmpex Pvt. Ltd, +91 7710067023

« Speciality Chemicals
 y-Butyrolactone

» N-Acetyl-L-cysteine
 Ethylenediamine Diacetate
 Lab Chemicals
 2-Ethylhexanol

* Cholesterol

 Decanol

ARIHANT CHEMICAL CORPORATION

IMPORTERS, SUPPLIERS & STOCKISTS OF :
CHEMICALS, SOLVENTS, SPECIALITY & INTERMEDIATES

SOLVENTS PURE AND DISTILLED

e Acetonitrile e Di Methyl Acetamide

e Tetra Hydro Furan e 2 Methyl THF

e N-Methyl 2 Pyrrolidone e N Propanol

e Iso Propanol e Propylene Glycol Shell USP

e Acetone e Citric Acid Mono

e Di Methyl Formamide e Citric Acid Anhydrous

e Pyridine e Caustic Soda Flakes

e N Propanol e Calcium Chloride Lumps / Powder

Dyes & Chemical Market | July 2023 ﬁ 13




~ DIVYANG SHAH
SHY AM rrzseissss
ENTERPRISE

GST NO : 24CQKPS9695H2ZW

WHOLE SALE AND TRADING
IN INDUSTRIAL CHEMICALS

WE DEAL IN:

e Phosphoric Acid e Ammonium Sulphate

e Potassium Chloride « Caustic Soda, Solvents
e Sodium Sulphate e Magnesium Chloride etc

D-112, Sagar Apartment,
Rupapura, Ganesh Chowkdi, = shyamenterprise0909@gmail.com

Anand - 388001 Gujarat. shyamenterprisepdf@gmail.com
Ashwamegh Industries Ashwin Shete

e Manufacturin e . .
9 Email: info@ashwameghgroup.co.in

* Trading ashwamegh.industries2015@Gmail.com
e Supplying www.ashwameghgroup.co.in

e Sodium Monochloro Acetate
e Carboxymethyl Cellulose

e Zinc EDTA
e Importing and Exporting an excellent * Poly Aluminium Calorie Powder
range of Monochloroacetic Acid * Scale Cleaner
* EDTA Disodium Salt * EDTA Di Sodium
e Soda Ash e EDTA Tetra Sodium
« Nitrilotriacetic Acid etc. e EDTA
e Zinc EDTA
e FE EDTA

+91-97255 89555 +91-88496 10602
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Textile Chemical * Synthetic Sofner * Synthetic iron oxide m Black

* Maize Starch powder * Binders = Red . Laquer coting
e Guar gum powder * M Tello reples Sofner
« Tamarind Powder + Antitetik oils = Yellow * Hardner

¢ Zinc chloride

Shri Mahalaxmi
Sales

Suppliers of Textile &
GST No: o .
27ANOPM3861G1ZN Construction Chemicals

9518781965 ' 9823250017

Tejas Turakhia

PILOT IMPEX

Dealing In : Chemicals & Acid
PILOT IMPEX is a dealer of: GACL,
GNFC, Grasim, & Universal.

Caustic Soda
= Caustic Soda Flakes / Lye / Prills

Caustic Potash
= Caustic Potash Flakes / Lye
= Potassium Carbonate

Benzyl

= Benzyl Chloride / Alcohol
= Benzaldehyde

Chloromethane
= Methylene Chloride(MDC)
= Chloroform

Hydrogen Peroxide
» Hydrogen Peroxide

Chloride
= Aluminium Chloride
= Poly Aluminium Chloride
Pilot House, Behind Trident Complex, Race Course Circle, Vadodara,
Gujarat - 390023 Mobile:- 8460740387
Email:- pilotgroup.inquiry@gmail.com

Website:- www.pilotgroup.co.in
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G. PREM

G.PREM . 98400 86649 }t
M : 98400 86649 TTrYP—— WHITEKEMS

rajivent2004@yahoo.com

rajivent2004@yahoo.com

Exporters of
RAJIV
Low Aromatic

ENTERPRISES White Spirit

(LAWS)

* Grade 1 and Grade 2 (Mineral White Spirit)
* Used Engine Oil

* Furnace Oil
U LT RAF I N E * Light Diesel Qil (LDO)
co P P E R P Ow D E R + Mineral Turpentine Oil (MTO)

¢ Bitumen Products

Isotope Measured Abundance % at * Base Oils
* Hydrocarbon Solvents
Cu63 69.09 £ 0.05 .
* Alkyd Resins
Cu65 30.91 + 0.03 TRV
n +960 003606540
Isotopic Abundance corresponds to natural E E Office No. 15, Bldg No. 32, Block-4,
Near Gulf Bank, Mangaf, Kuwait
No. 4, Thirumurugan Street, 1st Fir., E info@white-kems.com
Bharathi Nagar, Nesapakkam, +91-6590029402 . sales@white-kems.com
Chennai-600078 export@white-kems.com
CHEMICAL INDUSTRIES * Ethyl Acetate
+ Caustic Soda Flakes
* LABSA
* Corn Starch
ANKIT SINGH ¢ CP (Chlorinated Paraffin)
s o D I U M Partnerships And Alliances

9778260363 White Petroleum Jelly

ALU M I NATE ankit.singh@elchemy.com Benzyl Alcohol

Sorbitol
[ ]

AHMEDABAD OFFICE Titanium Di Oxide
AK.JAIN :
Elchemy, CIIE, IIMA, Vastrapur,

Di Ethyl Phthalate

% Ahmedabad, Gujarat-380015. Glycerine
e Email : info@elchemy.com SLES
Mob.: +91-9867099519 Maltodextrin
° SMCA
REGD. OFFICE : MDC
A-448, Pocket 2, Sector 8, Rohini, .
Plot No. F-1/24, Opp. Shed No. W-84, MIDC New Delhi-110085. Styrene Acrylic

Badlapur - 421503, Dist. Thane, Maharashtra.
Email: kalchem24@yahoo.in /
kalchem24@agmail.com

Web.: www.elchemy.com White Mineral Qil
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Shantanu Sharma HARSH GOGRI +91 9167551567
+91 9833251567

CHEMISTRY FOR RIGHT SOLUTION MANUFACTURES OF FINE CHEMICALS

COBALT
Cobalt Chloride  Cobalt Acetate o Cobalt Sulphate e Cobalt Nitrate
o Cobalt Oxide e Cobalt Carbonate
NICKEL
Nickel Chloride o Nickel Acetate o Nickel Sulphate
o Nickel Nitrate e Nickel Carbonate

CHROMIUM
Chromium Chloride ¢ Chromium Acetate ¢ Chromium Fluoride
o Chromium Nitrate ¢ Chromium Formate

TUNGSTEN
Sodium Tungstate e Tungstic Acid ¢ Phospho Tungstic Acid

TIN
Stannous Chloride ¢ Stannous Sulphate
o Potassium Stannate ¢ Sodium Stannate

Office :103, Savera, Off. Shimpoli Rd., Borivali (W),
Mumbai-400092, Maharashtra, India.

Factory : J-36, MIDC, Tarapur Ind. Area Boisar -
Palghar-401506, Maharashtra, India.

Email : gogri.harsh@gmail.com

Web : www.helixmultichem.in
9909628926

Saurabh Gabani Nilesh Ghelani

9925741415 9909665625
Meta Bromo Nitro Benzene
Meta Bromo Anisole
Potassium Chloride
Zinc dust
Sodium Bromide
C
Manufacturing of Basic Dyes & Intermediate AQWR“P RODUCTS
Ethyl Acetate
* Rhodamine B (Basic Violet - 10) MepPradifcNitro Benzene N-Hexane
Dye/Liquid/Base MeFoRieme Anisole Ethyl
« Diethyl Meta Amino Phenol (DEMAP) "‘:‘E"""m‘“““e IPA
Zi tthl)ék Acetone
Lumps{Powder /Cry_stal lPA o DC
* Metanil Yellow (Acid Yellow 36) cAcetone DME
* Auramine 0 (Basic Yellow 2) Acpjiiipcid MIBK
* PAABSA (Para Aminoazohenzene Ethyl Bgetate MEK
4 Sulfonic Acid) BelHE#E O-Xylene
TolDeXylene

Plot No. 7104, Road No. 71,

Nr. Rita Dying Mills, GIDC Estate,
Sachin, Dist. Surat - 394230. Gujarat India. Mob : Email : hirchemicals2022@gmail.com
Email:- realchem7104@gmail.com
Website:- www.tapipigments.com

Shop No-UG-31, 1st Floor, Rajmahal A/C Mall,
Punagam, Surat, Gujarat-395010.
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Continuing the Semiconductor saga of setting up the manufacturing in India.

he ongoing saga continues for companies wanting to participate in

the semiconductor revolution in India as a important manufactur-
ing hub for chips, display and PV solar modules. As far as I know work-
ing for one of the largest semiconductor companies Applied Materials,
chip manufacturing is very high investment intensive process. The tools
to manufacture chips are provided to the largest chip manufacturing
companies like TSMC, Panasonic, AMD, Intel are all provided by largest
semiconductor companies like Applied Materials, NXP Semiconductor,
KLA Tencor, LAM Research and the likes. It is not just tough to set-
up the infrastructure due to its high cost of a fabrication plant where
large machines are used to move silicon wafers from one chamber to
another to process each wafer. To make any chip there are several steps
involved starting with deposition, photoresist, lithography, etching, ion-
ization and packaging. The process begins with a silicon wafer. Wafers
are sliced from a glass ingot of 99.99% pure silicon and polished to ex-
treme smoothness.

1. In deposition, thin films of conducting, isolating or semiconducting
materials are deposited on the wafer to enable the first layer to be print-
ed on it. There are special recipes that are programmed in these tools
provided by companies like Applied Materials and KLA Tencor to de-
posit chemicals and other gases on the silicon wafers, all well defined
by the receipt. The tools are of the size of a 300 sq ft room and there are
several such tools setup in the fabrication unit.

2. The wafer is then covered with a light sensitive coating called the pho-
to-resist. There are two types of resist: positive and negative. The main
difference between positive and negative resist is the chemical structure
of the material and the way that the resist reacts with light. With posi-
tive resist, the areas exposed to ultraviolet light change their structure
and are made more soluble — ready for etching and deposition. The op-
posite is true for negative resist, where areas hit by light polymerize,
meaning they become stronger and more difficult to dissolve. Positive
resist is most used in semiconductor manufacturing because its higher
resolution capability makes it the better choice for the lithography stage.
Several companies around the world produce resist for semiconductor
manufacturing, such as Fujifilm Electronics Materials, The Dow Chem-
ical Company and JSR Corporation. [info extracted from asml.com]

3. Lithography determines how small the NPN and PNP transistors on
the chip can be. The number of transistors is based on Moore's Law
which states that in an integrated circuit, it doubles about every two
years. It is not a law of physics but an observation and projection of a
historical trend of chip manufacturing, which results in smaller devices
as chip sizes keeps on decreasing every 2 years! During this stage, the
chip wafer is inserted into a lithography machine (usually these ma-
chines are manufacturers by companies like ASML, where it is exposed
to deep ultraviolet (DUV) or extreme ultraviolet (EUV) light. This light
has a wavelength anywhere from 365 nm for less complex chip designs
to 13.5 nm, which is used to produce some of the finest details of a chip
- some of which are thousands of times smaller than a grain of sand.
Light is projected onto the wafer through the 'reticle’, which holds the

(1]
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blueprint of the pattern to be printed. The system's optics (lenses in a
DUV system and mirrors in an EUV system) shrink and focus the pat-
tern onto the resist layer. As explained earlier, when light hits the resist,
it causes a chemical change that enables the pattern from the reticle to
be replicated onto the resist layer.

4. Etching removes the degraded resist later to reveal the intended pat-
tern. The wafer is baked and some of the resist is washed away to re-
veal a 3D pattern of open channels. Etch processes must precisely and
consistently form increasingly conductive features without impacting
the overall integrity and stability of the chip structure. Advanced etch
technology is enabling chipmakers to use double, quadruple and spac-
er-based patterning to create the tiny features of the most modern chip
designs. As with resist, there are two types of etch: ‘'wet' and 'dry’. Dry
etching uses gases to define the exposed pattern on the wafer. Wet etch-
ing uses chemical baths to wash the wafer. Companies such as Lam Re-
search, Oxford Instruments and SEMES develop semiconductor etching
systems. As with resist, there are two types of etch: 'wet' and 'dry’. Dry
etching uses gases to define the exposed pattern on the wafer. Wet etch-
ing uses chemical baths to wash the wafer. Companies such as Lam Re-
search, Oxford Instruments and SEMES develop semiconductor etching
systems.

5. Ion implementation is the process of bombarding the wafer with pos-
itive and negative ions to tune the electrical properties of part of the
pattern. Raw silicon — the material the wafer is made of - is not a perfect
insulator or a perfect conductor. Silicon’s electrical properties are some-
where in between. Directing electrically charged ions into the silicon
crystal allows the flow of electricity to be controlled and transistors — the
electronic switches that are the basic building blocks of microchips - to
be created. This process is known as ‘lon implantation.

6. Packaging is the next step where a diamond saw is used to slice and
dice each individual chip. Cut from a 300-mm wafer, the size most of-
ten used in semiconductor manufacturing, these so-called 'dies' differ
in size for various chips. Some wafers can contain thousands of chips,
while others contain just a few dozens. The chip die is then placed onto
a 'substrate'. This is a type of baseboard for the microchip die that uses
metal foils to direct the input and output signals of a chip to other parts
of a system. And to close the lid, a 'heat spreader’ is placed on top. This
heat spreader is a small, flat metal protective container holding a cooling
solution that ensures the microchip stays cool during operation.

Semiconductor manufacturing involves far more than just these steps.
There's also measurement and inspection, electroplating, testing and
much more. And each microchip goes through this process hundreds of
times before it becomes part of a device.

-Rajiv Parikh
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