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Key Technologies of Konica Minolta Color Measuring Instruments
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Abstract

Konica Minolta has long developed and marketed ex-
posure meters and color meters for use in photography.
In the continuing refinement of these meters, advances in
sensors, photometric technology, and control technology
using microcomputers have been made. Konica Minolta
is now developing and manufacturing photometric and
colorimetric instruments which are used widely in R&D labs,
design departments, and manufacturing sites. In this report,
the core technologies of these products are presented as
found in a spectroradiometer which enables the evaluation
of black displays, in a compact, lightweight, and portable
spectrodensitometer, and in equipment for evaluating solar

cell performance.
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Fig. 1 CIE Color-matching functions.
(Weighting functions for tristimulus integration.) Fig. 5 Spectral transmittance of filters for x2(\).
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Fig. 6 Optical components from light source to measurement sensor
and viewfinder.
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Fig. 7 System for effectively reducing thermal deformation.
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Table 1 Timeline of development of Konica Minolta colorimeters and

spectrophotometers.
Category Spectral Light
separation  source 1980's 1990's 2000's 2010's
device
Colorimeter Color Xenon CR4100
filter Xenon CR-200
Xenon CR-300
Xenon CR-400 B |
Tungsten CR-10
Spectro- Spectral Xenon CM-1000 )
photometer filter Xenon CM-2002
Xenon CM-508d
Xenon CM-512m*
Xenon CM-3500d
Grating Xenon CM-3700d
Xenon {CM-3600d
Xenon i Cm-2600d
Xenon CM-2500c
Xenon CM-700d
Xenon CM-5
Spectro-
densitometer  Grating LED FD-7 I
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Fig. 8 Structure of the polychrometer in FD-7.

Table 2 Comparison of two Konica Minolta polychrometers: CM-2500c
(older) and FD-7 (new).

CM-2500c FD-7
Optical system Double beam Single beam
Weight ratio 10 : 1
Volume ratio 5 : 1
Wavelength pitch 10 nm 10 nm
Wavelength range 360 nm to 740 nm 380 nm to 730 nm
Half bandwidth Approx. 10 nm Approx. 10 nm
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Table 3 Comparison of characteristics of light sources used for colorim-
eters and spectrophotometers.

Light

Advantage
source

Disadvantage

Xenon flash - High emission
lamp intensity.

*Complicated,large-scale
driving circuit requires
special insulation due to
high voltage.

-Unstable light emission
requires a reference
system to monitor
spectral power
distribution.

* Non-point light source.

- Lifetime: approx.
400,000 measurements.

LED - Simple, low- - Spectral power
cost driving distribution varies
circuit. depending on operation
temperature.

- Nearly a point - Spectral power at some

light source. parts of visible range is
low.
- Long life: over
2,000 hours,
over 5 million
measurements.
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Fig. 10 Spectral sensitivity characteristics.
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Fig. 11 Improved durability against solar simulator light. AK-100 and AK-
110 (newly developed filters), and BG7 (a standard HOYA filter).
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