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＜Reference Material 1＞ 

Load Resistance Calculation Example 

※ Load Resistance Calculation Example is calculated as an example of RPI-221. 

Ⅰ．Customer’s Circuit 

 

 

 

 

 

 

 

 

 

Ⅱ．Forward Current IF in Customer’s Circuit 

 

ＩＦ ＝             ＝ ２０．６mA 

 

Ⅲ．Minimum Value of Collector Current IC in Customer’s Circuit 

ROHM SPEC ・・・ VCC =５V   ＩＣ Min=０．２m 

(From specifications)  ＩＦ =２０mA 

Customer’s circuit ・・・VCC =５V 

ＩＦ=２０．６mA 

 

・  Minimum value of collector current Ic when IF is 20.6 mA 
 

ＩＣ ＝ ０．２mA ×           ＝ ０．２１mA 

 

・ Taking into consideration the changes in characteristics due to aging*, the light emitting 

capacity of an infrared LED decreases approx. 50% if used for 10 years. 

ＩＣ Min ＝ ０．２１ ×  ０．５ ＝ ０．１０５mA 

ＩＣ Min ＝ ０．１０５mA 

 
The characteristics of the infrared LED used for photointerrupters changes 
due to aging and therefore there is a limitation in its service life. If the input 
current is maintained lower than the rated input, the officially announced 
service life of an infrared LED is 100,000 hours, assuming that the life of an 
infrared LED completes when its light emitting capacity is decreased to 
50% of its initial value. Therefore, a sufficient allowance must be provided 
in designing photointerrupters. 

 

・ If the threshold voltage in customer’s circuit is 

ＶＨｉ ３．８Ｖ or higher and 

ＶＬＯ  １．０Ｖ or lower (our estimation value), 

then the load resistor RL must be the one that satisfies it. 

５．０V −  １．３V 

   １８０Ω  

２０．６mA 

２０mA 

Infrared Emitting Diode 

VF= 1.3 V 

Vcc ＝ ＋５V

１８０Ω ＲＬ 

To microcomputer 

ＧＮＤＧＮＤ 

*
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Ⅳ．Minimum Value of Load Resistance RL 

ＶＨｉ   ＜ ＩＣ Min ×  ＲＬ Min） 

３．８V ＜ ０．１０５mA ×  ＲＬ Min 
 

ＲＬ Min ＞  
 

ＲＬ Min ＞ ３６kΩ  

 

Ⅴ．Maximum Value of Load Resistance RL 

Assume that the maximum value of dark current Iceo (Iceo max) is 10 µA, then: 

ＶＯＬ   ＞ ＩＣＥＯ Max ×  ＲＬ Max 

１．０V ＞ １０μ A ×  ＲＬ Max 
 

ＲＬ Max ＜  
 

ＲＬ Max ＜ １００kΩ  

 

Ⅵ．From the above calculations, the following load resistance range is obtained: 
 

３６kΩ  ＜ R ＜ １００kΩ  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

３．８V 

０．０００１０５A 

１．０V 

０．００００１０A 


