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Development of Portable Measurement Unit with Wireless Transmission
by Wireless LAN for Long-term Monitoring
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ABSTRACT

Portable microcontroller based measurement unit is demonstrated using digital-to-analog convertor module,
analog-to-digital convertor module and additional preamplifier circuit with low-budget but excellent performances.
Using the designed measurement unit, the measurement of current below 1 nA with applying voltage up to 5 V is
successfully carried out. With the WiFi module in microcontroller, measured data is transferred to the user's computer.
To evaluate the performance of the measurement unit, the transfer curve of a commercial N-type field effect transistor
was measured with the measurement unit and the results is well consistent with that measured using commercial
characterization system.
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Fig. 1. Block diagram of measurement set-up for transfer characteristics of an N-type field effect transistor with microcontroller

(MC) based measurement unit.
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Fig. 2. Schematic and picture of printed circuit board (PCB)

for designed measurement unit.
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Fig. 3. Part of Arduino program for uploading measured

data to a web-based software.
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Table 1. Measured resistance of commercial resistors using
a multi-meter and the microcontroller with 16 bit

ADC
48N | 48N | 4SNP | 48NY | 48N
560 Q 1kQ 33kQ | 100 kQ 1 MQ
Multi-meter 556 Q 986 Q | 325kQ | 993kQ | 995 kQ
Microcontroller 559 Q 994 Q | 3.285kQ [ 100.3 kQ | 925 kQ
Error 05 % 08 % 11% 1.0 % 70 %
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Fig. 5. Measured transfer curve using MC-based measurement unit with (a) different single reference resistances Rin

preamp circuit and (b) selected Rr (1 kQ and 1 MQ) by relay. The results are comparable with that measured with

commercial measurement instrument (Keithley 4200).
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