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 Batch 1. 

First batch of spectrometer transistors was started on 13/11/2013.  

General block diagram of the chip: 

The general block diagram of the sensor is illustrating the realization of ESD protection 
of the sensor, using diodes connected to the gate of the spectrometer. 

 

General description: Spectrometer on chip (naSe001A) designed for the purposes of the 
IAQSense project consist of two N-channel field-effect transistors with Tin oxide porous 
layer (SnO2). They were delivered in TO12 package with build-in heater and 
temperature sensing diode. The design includes ESD protection. 

 

 

Figure 13 Batch 1 - Chip layout with ESD protection. 

Figure 12 Batch 1 - Chip block diagram. 
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In parallel to these steps, as a 
backup plan, sensors from the 
peripheral dies were used for 
further characterisation 
experiments. 

 In general, single wafer consists 
of 372 chips, of which 44 are 
test devices, 32 are the chips 
without ESD protection (4 
groups of 8 pieces), and 296 
main devices (also divided into 
4 groups of 74).  

Test chips are located on the 
sides and in the center of wafer 
to enable topographical 

comparison of parameters across the wafer. MOSFET sensor from the peripheral regions 
of the wafers V5, V6, V7 and V8 were usable for further experiment. In figure 22 is 
shown the wafer map of the different chips position. 

 

Electrical characterisation of the sensor devices. 

The main tool used for electrical characterisation of the spectrometer sensors was dual 
channel system source meter Keithley 2602A (Figure 23).  

 

 

 

 

 

 

 

 

 

In figure 24 is illustrated the pinout diagram of all structures inside the package of the 
sample. In every packed it is possible to be bonded just one die. Therefore, every sample 
consist of 2 transistors with different designs, a diode for temperature measurement 

Figure 22 Batch 1 - wafer map. 

Figure 23 Dual Channel System Source Meter Keithley 2602A Figure 24 Sample pinout with electrical schematics of 
structures within 
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For all charts, the reference measurement is present, so it is easy to evaluate the sensor 
response. The separation of the graphs per parts makes the difference significant. There 
is offset of the sensor signal in respect to the reference, aside of this fact amplitude 
shape has changed in the process of environmental changes inside the chamber.  

Figure 56 Xylene measurement with P-channel MOSFET spectrometer - part 1. 

Figure 55 Xylene measurement with P-channel MOSFET spectrometer - part 2. 
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Chlorbenzol measurement. 

Figure 57 Xylene measurement with P-channel MOSFET spectrometer - part 3. 

Figure 58 Chlorbenzol measured with P-channel MOSFET spectrometer. 
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 Methyl isobutyl ketone measurement. 

 

Figure 66 MIBK measurement with P-channel MOSFET spectrometer. 

Figure 67 MIBK measurement with P-channel MOSFET spectrometer - part 1. 


















































































