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Abstract—The Atacama Large Millimeter / Sub-millimeter Array project is a collaboration between Europe, North America, Asia, and Chile, to build an aperture synthesis telescope consisting of at least 66 antennas at 5000 m altitude in Chile. When complete, ALMA will observe in 10 frequency bands between 30 and 950 GHz, with a maximum baseline of up to 14 km, offering unprecedented sensitivity and spatial resolution at millimeter and sub-millimeter wavelengths. As the highest frequency band in the baseline project, the 602-720 GHz Band 9 receivers will provide the observatory’s highest spatial resolutions and probe higher temperature scales to complement observations in the lower-frequency bands in the baseline project (between 84 and 500 GHz).

The ALMA Band 9 cartridge combines a compact focal-plane optics assembly; fixed-tuned SIS mixers with state-of-the-art sensitivities across the 602-720 GHz signal frequency range; a wide-band, low-noise 4-12 GHz IF chain; and an electronically tunable solid-state local oscillator (developed at NRAO). Given the large number of receivers that ALMA requires (~ 73 cartridges, including spares), two essential elements of the cartridge design are that the implementation of these critical elements takes advantage of the capabilities of commercial sub-contractors wherever possible, and that cartridge assembly remains as clean and simple as possible.

The Band 9 cartridge design was validated by producing eight “pre-production” units between 2005 and 2007 – effectively the first of these was prototype cartridge, followed by a small series of seven identical units that incorporated lessons learned from manufacturing the prototype. While ongoing development may yet offer improved cartridge performance at some point in the future (for example, by implementing next-generation Band 9 mixers incorporating AlN SIS junctions), at this time, it is most critical to ALMA that cartridge production meets the aggressive schedule required by plans for higher-level system integration and testing. With this in mind, production of the next 65 Band 9 cartridges started in late 2007. Following a start-up phase in 2008 during which additional assembly and test capacity was added and large numbers of cartridge components were sub-contracted, assembly and testing of the production cartridges has started, and is ramping up towards the required delivery rate of roughly 2 per month.
