Enriching lives through innovation

I E-GRADE® THEMAH HUNTSMAN

Huntsman has developed a family of quaternary ammonium hydroxides, such as
E-GRADE® THEMAMH, that offer comparable performance and safer handling than
TMAH, while providing customers alternatives for their formulations. Huntsman
offers a broad portfolio of amine chemistries expanding the options for each
application including formulated cleaning, stripping and developing, and wet etch.

PRODUCT OVERVIEW

E-GRADE® THEMAH is a clear aqueous solution of tris(hydroxyethyl)
methylammonium hydroxide with a high pH and a mild odor. The product is
primarily used in cleaning formulations in the semiconductor, display, and PCB
industries. E-GRADE® THEMAH is an effective cleaning agent in post CMP
cleans and can be used to add alkalinity to CMP slurries.

The product is an effective replacement for TMAH and is available in higher
concentrations than TMAH in both water and organic solvents (R&D). The
combination of low corrosion rates, surfactancy, and lower toxicity make
E-GRADE® THEMAH an effective, safer to handle alternative to TMAH in next
generation semiconductor cleans.

BENEFITS PRODUCT GRADES

¢ Organic base e Water or solvent based SEMI Typical

SIS Standard PPB
¢ High purity, low trace metal ¢ Low metal corrosion

. E-GRADE® VLSI <20

¢ TMAH replacement ¢ CMP slurries and pCMP cleans

E-GRADE® ULM Grade 2 <10
¢ Available at 45 wt% e PERR

E-GRADE® SLM Grade 3 <2

TYPICAL PROPERTIES

TMAH THEMAH XHE-137
Molecular Weight 91 181 181
Active (~wt%) 25 49 45
Water (~wt%) 75 36 <5
Solvent n/a n/a PG
Contact Angles on Cu (10 wt%) n/a 82 R&D
pK, o** 2.53 R&D
VOC (ppm) Q== 840 R&D
Corrosion Rates*
1.0 wt% QAH @ 30°C (nm/min)
Al 22.97 14.32 R&D ) )
* Thickness measured with Napson
Cu 0.73 0.62 R&D Cresbox 4 point-probe tester and
W 0.67 0.18 R&D Filmetrics.
TiN <0.01 <0.01 R&D ** Literature data
SiO, <0.01 <0.01 R&D *** Measured at 2.38% of TMAH
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Alkalinity: TMAH > Choline > THEMAH Cu wafer treated with E-GRADE® THEMAH demonstrated smoother

surface compared to Cu treated with TMAH. (pH 12.8, 30°C for 30 min)
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At appropriate pH and concentration, E-GRADE® Silicon wafers, treated with E-GRADE® THEMAH, demonstrate significant
THEMAH with H,0, can be used for titanium nitride (TiN) reductions in reflectivity and improvement in uniformity when compared to
strip (etch rate >20 nm/min), which offers wider and more wafers treated with TMAH. This texturization reduces light reflection and
controllable strip rate window comparing to TMAH. improves absorption for photovoltaic devices.

For more information, contact your local Huntsman representative. www.huntsman.com / AdTech@huntsman.com

GLOBAL HEADQUARTERS ASIA PACIFIC EUROPE, MIDDLE EAST AND AFRICA
Huntsman Corporation Huntsman Performance Products Huntsman Performance Products

10003 Woodloch Forest Drive No. 455 Wenjing Road Burohaus an der Alten Oper

The Woodlands, Minhang Economic & Neue Mainzer Strasse 75

Texas, 77380 Technological Development Zone 60311 Frankfurt

USA Shanghai 200245, P. R. China Germany

Huntsman Performance Products warrants only that its products meet the specifications agreed with the buyer. Typical properties, where stated, are to be considered as representative of current production and should not be
treated as specifications. The manufacture of amines, surfactants, and solvents is the subject of granted patents and patent applications; freedom to operate patented processes is not implied by this publication. While all the
information and recommendations in this publication are, to the best of our knowledge, information and belief, accurate at the date of publication, NOTHING HEREIN IS TO BE CONSTRUED AS A WARRANTY, EXPRESS OR
OTHERWISE. IN ALL CASES, IT IS THE RESPONSIBILITY OF THE USER TO DETERMINE THE APPLICABILITY OF SUCH INFORMATION AND RECOMMENDATIONS AND THE SUITABILITY OF ANY PRODUCT FOR ITS OWN
PARTICULAR PURPOSE. The behaviour of the products referred to in this publication in manufacturing processes and their suitability in any given end use environment are dependent upon various conditions such as chemical
compatibility, temperature, and other variables, which are not known to Huntsman Performance Products. It is the responsibility of the user to evaluate the manufacturing circumstances and the final product under actual end-use
requirements and to adequately advise and warn purchasers and users thereof. Products may be toxic and require special precautions in handling. The user should obtain Safety Data Sheets from Huntsman Performance
Products containing detailed information on toxicity, together with proper shipping, handling and storage procedures, and should comply with all applicable safety and environmental standards. Hazards, toxicity and behaviour of
the products may differ when used with other materials and are dependent on manufacturing circumstances or other processes. Such hazards, toxicity and behaviour should be determined by the user and made known to
handlers, processors and end users. Except where explicitly agreed otherwise, the sale of products referred to in this publication is subject to the Huntsman Terms and Conditions of Sale, which can be found at https:/www.
huntsman.com/sales-terms-conditions, which are incorporated herein by reference. Huntsman Performance Products is an international division of Huntsman International LLC. Huntsman Performance Products trades through
Huntsman affiliated companies in different countries such as Huntsman Petrochemical LLC in the USA and Huntsman Holland BV in Western Europe.

E-GRADE? is a registered trademark of Huntsman Corporation or an affiliate thereof in one or more, but not all, countries. © 2024. Huntsman Corporation. All rights reserved
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