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Until recently, the light detector in most high grade color measurement spectrophotometers used discrete diode arrays with separate amplifiers and processing electronics, in order to get the required signal-to-noise performance.  This led to large arrays, 5 mm wide by 40 mm long with 40 diodes, that in turn led to large spectral analyzers (75 x 75 x 150 mm).  In addition, complex mechanical alignment techniques were required to obtain satisfactory inter-instrument agreement.  

Datacolor has spent the last 2 years developing an Active Pixel CMOS diode array (1 mm x 6.5 mm with 256 pixels) with a noise performance of 85 dB.  This allows for the design of a significantly smaller dual beam spectral analyzer (40 mm diameter by 60 mm long ) with top end bench top performance, yet small enough to fit in a portable instrument.

The large number of diodes (256) in the array provided for the development of a new wavelength calibration technique that achieves better inter-instrument agreement performance than that achieved by traditional means.  The new technique uses two spectral lamps and seven spectral lines to align the analyzer via software, rather than the more traditional and cumbersome mechanical methods.

The paper will describe the design of the spectral analyzer and the wavelength alignment technique used to give an inter-instrument agreement of 0.07 CIELAB units (average) and a repeatability of 0.01 CILEAB units.

