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Scientific Context and Objectives 
MSDI (Molecular Semiconductor | Doped Insulator) heterojunctions are new sensing 
devices featuring interesting sensing properties. 

            Top layer (outside) :  
             Lutetium bisphthalocyanine  
             p-type intrinsic semiconductor 
            Bottom layer (inside) : 
             p- or n-type doped insulators 

 
Thought only the p-type molecular semiconductor (LuPc2) is exposed to the gas, 
MSDI exhibit the behavior of the bottom layer (n or p). This is because of the 
electrical current flow pathway (red arrows) and the existing barrier energy at the 
heterojunction. This gives MSDIs interesting sensing properties. 
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Hétérojonction MSDI

Patent : PCT / FR2008 / 001325  M. Bouvet, 
V. Parra, (UPMC, CNRS) 
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RESULTS 
MSDI with n-type sub layer. Exposition to ammonia in moist environment. 

90 ppm

60 ppm

30 ppm

Steady current. Almost no drift. 
Highly reproducible.  
Almost no effect of humidity (5000 – 
20000 ppm) on the sensing properties 
(30 – 90 ppm NH3) 

Good discrimination of ammonia levels 
between 30 and 90 ppm, without 
knowledge of the humidituy level. 

We obtained similar results and 
discrimination for 15, 30, 45, and 60 
ppm. Also up to 180 ppm of ammonia. 
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CONCLUSIONS and Future Activities 
•  MSDIs are organic devices with no equivalent in inorganic 

electronics. 
•  They exhibit interesting sensing properties 
•  An MSDI with p-type lutetium bisphthalocyanine as top-layer and n-

type hexafluorinated copper phthalocyanine was tested as 
ammonia sensor in humid environment. 

•  This sensor exhibits ammonia sensing properties that are nearly 
independent from the humidity level. 

•  This sensor exhibits a rise in current (relative response) of ca. 12% 
after 60 seconds of exposure to 90 ppm NH3. 


