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• Si PIN Photodiode Sandwich Dual Detector

– 2 silicon PIN photodiodes vertically integrated 

in a hermetic TO-5 package. 

– The top photodiode absorbs a portion of the 

light and the remaining light is transmitted to 

the bottom photodiode. 

– The current ratio of the two photodiodes is 

used to remotely determine and monitor the 

color temperature of an object.
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• Applications

– Dual Wavelength 

Power Meters

– Remote Color 

Temperature Sensing

• Features• Features

– Large Active Area

– Low Noise

– High Shunt Resistance

– Hermetically Sealed

– High Saturation
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• Characteristics

– Top detector @ 950nm

• R = .60A/W typical

• Range = 300-1100nm

– Bottom detector @ 1050nm

• R = .155A/W typical • R = .155A/W typical 

• Range = 950-1100nm

• Benefits

– Space Savings

• 2 detectors in one TO-5 Can

– Small wavelength separation for 

better temperature function ratio*

* The wider the separation between the 

2 different detector wavelengths, the 

result will be a weaker temperature 

function ratio.
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• How does it work?

– Infrared Thermometer
• All I/R thermometers measure the temperature 

of an object without physical contact

• Every object emits radiant energy and the 

intensity of this radiation is a function of its 

temperature

• All I/R thermometers use a instrument called a 

“blackbody” as its source of calibration“blackbody” as its source of calibration

• “Blackbody” is a perfect radiator – it radiates 

the maximum amount of I/R energy that any 

object can emit at any temperature or 

wavelength

• Every other hot object emits less energy than a 

“blackbody” does at the same temperature and 

the object is said to have an emissivity 

characteristic.

• Emissivity is a simple ratio of how the hot 

object emits energy compared to the perfect 

“blackbody”
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• 2 Color Pyrometer
– A 2 color pyrometer consists of 2 

brightness pyrometers

– Uses 2 detectors at different 

wavelengths with both detectors 

seeing the same hot target

E = 1.0

T = 1500oC

Ratio = 1000/500 = 2
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seeing the same hot target

– Example (see top chart):
• Detector 1 gives output of 500 mA (relative 

radiance)

• Detector 2 (different wavelength) gives output 

of 1000 mA (relative radiance)

• Since this is a ratio thermometer, we divide 

1000 mA by 500 mA and get a ratio of 2.

• Instrument, in this particular case, is calibrated 

to read 1500C when it sees ratio of 2.
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E = Emissivity is a simple ratio of how the hot 

object emits energy compared to the perfect 

“blackbody”
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• Summary

– Device has 2 Si PIN PDs in one TO-5 can

– 2 detectors of different wavelength focused on 

same hot object

– Ratio of the different currents of the 2 detectors is – Ratio of the different currents of the 2 detectors is 

calculated

– “Blackbody” standard used for baseline 

comparison 

– Instrument is calibrated to read a certain 

temperature based on calculated ratio 
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