
Fantastic input – thanks for the expert input from Gustavo and Bruno  and experimental input 

from Nafis/chris 

Guastavo thanks so much for the overview & references on the particles – I knew it was 

complicated but put my head in the sand. Also the input on the fan/natural air is a good one. 

Bruno – really appreciate the focus on the lower end of the scale,  calibrate to a target better 

than +/-50% 

Nafis – great to get some realistic data.  

I’m not sure I see the correlation on the http://www.howmuchsnow.com/arduino/airquality/ 

Dylos DC1100 comparison to the GP2Y1010AU0F in the first set of graphs though its clear with 

the “Match test”. 

Taping into pachube GraphBuilder for the GP2Y1010AU0F  it is really annoying, pachube won’t 

allow me to window the data (step back a day at a time or choose a time frame), causes a 

server error if I set duration to 1 week and then it won’t allow me to download the data to look at 

it in a spread sheet. (I guess its “free” and still being developed) 

http://www.howmuchsnow.com/arduino/airquality/


For the 0.5micron (and the >2.5micron) there are events at 12:00 

 
But the GP2Y1010AU0F (scaled from 0.025V to 0.04V) isn’t showing anything. Since its 25mV 

off zero it may just be showing the circuit 0V as ADC typically aren’t good near the 0. So I 

suspect the GP2Y1010AU0F is not being driven.  

 
What would be great is to target background sensitivity if you can, that is continue leaving the 

units running in low ambient conditions and then document any events as to what you think they 

might be  and snapshot the results in a document. If the background output of the 

GP2Y1010AU0F is close to 0V (with say0,1,2 ADC output s or for 10bits on a 4Vref this is 

12mV) then it would be better to boost the GP2Y1010AU0F  output. Experimentally this could 

be done with a diode in series on pin 4, but probably not advised for production. 

 

  

So I’ll summarize the sensor unit design below and then add it to the discussion document and 

circulate that again online. 

 

Summarize, real life data from measurements and comparisons show the GP2Y1010AU0F can 

provide useful information in a prototype Arduino setup. The challenge is how to create a low 

cost defined quality manufacturable sensor  

Considering that the focus is Low Cost with a defined quality/specification/fidelity. 

- To keep the low cost objective, use simple mechanics and measurement focus to 

expose the raw sensor IC to cross air currents and environmentally protect the sensor. 

Face sensor downwards for any moisture to leave, and let natural air currents move 

particles across the  sampling hole of the sensor. Possibly “radiation shield” type 

approach. 



- The  measurement specification  is in terms of particle counting – the direct 

measurement of the sensor. 

- A cost option that could include fan and filter – both reasonably low cost but impacts 

mechanics, power consumption, and electronics interface.  

  

I see following issues 

Issue1a) How to focus on the lower end of the scale. That is how to derive the maximum 

sensitivity from the sensor, and let the dynamic range – the upper end of the scale falls out with 

whatever processor ADC measurement technique is used. 

Discussion: The sensor GP2Y1010AU0F lower end “Output voltage at no dust” is specified from 

0V to 1.5V. The 0V is more of a problem, as the ADC’s often don’t operate close to gnd.  

Issue1b) Guarantee the ADC output is off from gnd – processor dependent. See also Fig 24-10 

“ADC Offset Error” of the ATmega48 doc8271. 

 

Issue 2) Power consumption – is it tied to a wall brick or wireless and runs on batteries. I 

propose to defer the discussion on to the interface and software. The interface can be USB (or 

separate 5V/RS232/radion) and software can control the number of samples take which controls 

the largest power user.  For 20mA being on for 4% of the time this is 0.8mAHr, so for 5 ‘C’ 

Alkaline 8,000mAHr is used this is theoretically approx 1yr. However if the sampling is reduced 

significantly – say 1sec every minute – the power savings are significant. 

 

Issue3): how to calibrate the raw readings of the sensors variability to a defined range. As a 

target the numerical output should be repeatable across instruments and to a defined source by 

+/-50%  

The sensor GP2Y1010AU0F sensitivity is defined as 0.35Min to 0.65Max V/0.lmg/m3  - this is 

the slope and very typical of a sensor to have a variability.  

This is a sensor calibration activity, and needs to be done with the final sensor+electronics 

assembled – though not necessarily assembled mechanically. 

1) The ‘0’ reading  – put the sensor in a clean environment box, and then sample the ADC 

output to get the ‘0’ and store in local persistent storage EEPROM 

2) Then at least one calibrated environment (????) – place sensors in the calibrated 

environment  

 

 

Wish List for sensors: Programmable light wavelength. 

 


