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Introduction

Cobalt layers are of considerable interest, due to their magnetic properties, especially, when the material size becomes comparable to the spin diffusion length. [1] In addition, thin
cobalt layers are suitable as catalysts for growing single-walled carbon nanotubes. [2] Herein, we describe the straigthforward synthesis of novel cobalt precursors of type
Co0,(CO)4(n*-RC=CR") (R = SiMe;; R* = H, Me;Si, C;H,) and their use as CVD and ALD precursors for thin cobalt film formation. The thermal behavior of these materials is
discussed In detail. Furthermore, vapor pressure measurements were carried out. Cobalt layers were formed in the temperature range between 250 and 380 °C with nitrogen as
carrier gas in MOCVD cold wall reactor. The produced layers were characterized by X-Ray powder diffraction, SEM, EDX and XPS measurements.
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For the synthesis of novel precursors 1 — 3, Co,(CO)4 and the respective alkyne were reacted at hexane. 25 °C C

2 room temperature in n-hexane (Fig. 1) within 2 h. Under elimination of two equivalents CO, a Co,(CO)3 + R-C=C-R ’ > /

i{f; tetrahedral structure consisting of two substituted carbon atoms and two Co(CO), fragments Is -2C0 /C’R\

< formed. The compounds can be produced in nearly quantitative yields and they are insensitive 1 R =R'=Me;Si (OC);Co Co(CO),

| to oxygen and humidity. 2 R=MesSi;R' =H
The substituents R and R’ influenced the melting points and the vapor pressure of the 3 R=Me;3Si; R'= C3Hy 1-3
appropriate dicobaltatetrahedranes. Fig. 1: Synthesis of the compounds 1 — 3.
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Conclusion

Novel trimethylsilyl and alkyl substituted dicobaltatetrahedranes (1 — 3) were synthesized and studied as potential precursors for MOCVD of cobalt. TG and vapor pressure
measurements were carried out showing high volatility of the complexes and a decomposition below 350 °C. The deposition of about 100 nm thin cobalt films were carried out in a vertical
home build cold wall CVD-reactor. The characterization of these layers with SEM, EDX and XPS indicate that pure, continuous and homogeneous cobalt films were formed.
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