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Abstract—The standard UG-387 waveguide flange is not well suited for use above ~110 GHz.  The MIL Spec tolerances allow a misalignment between waveguides as large as 0.006", which results in a 23 dB return loss at the upper end of the WR-10 band (75-110 GHz) [1].  Modified versions of the UG-387 flange, with tighter tolerances and smaller clearance between pins and pin holes, are in use for bands as small as WR-3 and beyond [1-3], but the practical limit of waveguide alignment using flanges with non-interfering pins appears to be about 0.0028", which gives a minimum return loss between waveguides of 23 dB in the WR-3 band (220-330 GHz).  This degree of misalignment is unacceptable for most submillimeter applications; for example, the worst-case return loss due to misalignment in the WR-1.0 band (750-1100 GHz) would be 7 dB.

A flange design by Lau and Denning [4] improved the alignment between waveguides by using a male flange with a boss and a mating female flange with a close fitting receptacle.  However, this has the disadvantages of not being compatible with the older UG-387 design, not being sexless, and not having lappable contact surfaces.  


Like the Lau-Denning design, the ring-centered flange uses a precisely machined boss centered on the waveguide aperture, but alignment is achieved by a ring which centers the bosses of two mating flanges. The flange is compatible with the UG-387 type, allowing components with the new flange to be connected directly to older components without adapters.  Like the UG-387 standard, it is sexless and the contact surfaces are not recessed, which facilitates cleaning and lapping to repair damaged flanges.  It also has an anti-cocking rim [5], which has been incorporated in many of the newer implementations of the UG-387 standard.  The maximum misalignment between waveguides using the new flange is 0.0012", corresponding to a worst-case return loss of 13 dB in the WR-1.0 band (750-1100 GHz).
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