
 

 
 
 

Low Ox TMAI 
 
 
 
AkzoNobel High Purity Metalorganics (AkzoNobel HPMO) offers a Low-Ox grade of trimethylaluminum 
(TMAl) for use in III-V epitaxy by MOVPE. This offering has resulted from extensive R&D efforts and our 
ability to scale up this manufacturing process in order to consistently produce commercial quantities of 
this product. Analytical measurements such as ICP-AES and H-NMR have been used to analyze the 
Low-Ox TMAl and the stability of its manufacturing process. Oxygen levels in our Low-Ox TMAl are 
consistently < 1 ppm as measured by H-NMR, and the Si levels, measured by ICP-AES, are < 0.3 ppm. 
 
This low Oxygen level translates to low Oxygen incorporation in III-V semiconductor epitaxial layers 
which are grown using our Low-Ox TMAl precursor. Excellent results have been obtained at many 
customer locations. One such result is shown in Figure 1. This figure shows SIMS analysis performed on 
an Al0.2Ga0.8As/Al0.9Ga0.1As super lattice grown by MOVPE at varying temperatures and V:III ratios. Note 
that for all growth conditions the Oxygen level is below 6x1016 cm-3 in the 90% AlGaAs layers and below 
2x1016 cm-3 in the 20% AlGaAs layers even at growth temperatures as low as 660°C with V:III ratios as 
low as 10. 
 
Figure 1. SIMS analysis of a 20%/90% AlGaAs super lattice. Representative layers were grown at 

660°C and 690°C with V:III ratios of 10, 15, 50 
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The high purity of our Low-Ox TMAl also translates to better optical material quality. Photoluminescence 
(PL) measurements were performed on AlGaAs DH structures. Figure 2 shows the PL spectra from three 
DH structures grown with differing MO source materials. It is clear that the AkzoNobel HPMO Low-Ox 
TMAl improved luminescence. It is also interesting to note that the highest photoluminescence 
efficiencies were obtained using both AkzoNobel HPMO TMGa and Low-Ox TMAl. 
 
Figure 2. Photoluminescence study of AlGaAs layers grown using AkzoNobel HPMO’s MO sources 

and competitors’ MO sources 
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Low Ox TMAl was also used as part of a larger study that was reported at the 11th European Workshop 
on MOVPE in Lausanne, Switzerland by tool manufacturer, Veeco. In this study, Al0.85Ga0.15As layers 
were grown with varying growth rates, V:III ratios and growth temperatures using a Turbodisc E300LDM 
MOCVD tool. The SIMS trace is shown in Figure 3a. The measured Oxygen levels were the highest for 
low growth rates which is consistent with background oxygen contamination and not the oxygen present 
in the TMAl. This study also included Al0.35Ga0.15In0.5P grown at varying V:III ratios and varying growth 
temperatures. Figure 3b shows a SIMS trace of this structure for which no significant variation in Oxygen 
was shown as a function a growth conditions, moreover, all Oxygen levels were below 3x1016 cm-3 for 
growth temperatures below 700°C.  
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All information concerning this product and/or suggestions for handling and use contained herein are offered in good faith and are believed to be reliable. AkzoNobel Polymer 
Chemicals, however, makes no warranty as to accuracy and/or sufficiency of such information and/or suggestions, as to the product's merchantability or fitness for any 
particular purpose, or that any suggested use will not infringe any patent. Nothing contained herein shall be construed as granting or extending any license under any patent. 
Buyer must determine for himself, by preliminary tests or otherwise, the suitability of this product for his purposes. The information contained herein supersedes all previously 
issued bulletins on the subject matter covered. The user may forward, distribute, and/or photocopy this document only if unaltered and complete, including all of its headers and 
footers, and should refrain from any unauthorized use. You may not copy this document to a website.  
 
Akzo Nobel Polymer Chemicals B.V. Akzo Nobel Polymer Chemicals LLC Akzo Nobel (Asia) Co., Ltd. 
Amersfoort, The Netherlands Chicago, U.S.A. Shanghai, PR China 
Tel. +31 33 467 6767 Tel. +1 312 544 7000 Tel. +86 21 6279 3399 
Fax +31 33 467 6151 1 800 828 7929 (Toll free US only) Fax +86 21 6247 1129 
 Fax + 1 312 544 7188  
metalorganicsEU@akzonobel.com metalorganicsNA@akzonobel.com metalorganicsAP@akzonobel.com 
 
 www.akzonobel.com/hpmo 
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Figure 3. SIMS trace 
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