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Special Project Title Devclopment of Spectrometer Control System
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Abstract

This special project proposes to develop a spectrometer control system using PIC
16F877 microcontroller. Five phases stepping motor was coupled to an axis of grating angle
tuning mechanic of the spectrometer. Phototransistor was used for light intensity
measurentent. The stepping motor was driven by Super Vextra 5 phases driver model
UDKS5107N and controlled by PIC 16F877 microcontroller. Signals of light intensities were
measured by phototransistor and converted to digital signals by 10 bits analog to digital
converter. Software developed by Microsoft visual basic was used for transferring control
commands from microcomputer to microcontroller via USB port. For data processing and
illustrating light spectrum, digital signat of light intensity were sent to microcomputer. Motor
step number and wavelength were also illustrated on LCD display. Spectrometer was

calibrated by standard mercury vapour lamp line spectrum in range of 350 - 650 nm.
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Class Frequency Wavelength Energy , ]
Gamma rays 30 EHz - 300EHz 10 pm — 1pm 124 keV - 1.24 MeV
Hard x-rays 3 EHz - 30 EHz 100 pm ~ 10 pm 12.4 keV - 124 keV

Soft x-rays 300 PHz -3 EHz 1 oo ~ 100 pm 1.24 keV — 12.4 keV
Extreme 30 PHz - 300 EHz 10nm—-1m 124 eV — 1.24 keV

ultraviolet

Near ultraviolet 3 PHz-30PHz 100 nm — 10 nm 12.4 eV 124 &V
Visible iight 300 THz - 3 PHz 1 pm — 100 nm 1.24eV-124eV
Near infrared 30 THz - 300 THz 10 pm ~ 1 pm 124 meV — 1.24 eV

Moderate infrared 3 THz - 30 THz 100 pm — 10 pm 12.4 meV — 124 meV

Far infrared 300 GHz - 3 THz 1 mm — 100 ym 1.24 meV — 12.4 meV

Extremety high

frequency

(Microwaves)

30 GHz - 300 GHz

1cm— 1 mm

124 peV — 1.24 meV

Super high
frequency

(Microwaves)

3 GHz - 30 GHz

Ultrahigh

frequency

300 MHz -- 3 GH=z

1dm—-1cm

12.4 peV - 124 neV

I m-1dm

1.24 peV — 12.4 peVv

Very high

frequency

30 MHz - 300 MHz

ldam~1m

124 neV - 1,24 peV




High frequency 3 MHz — 30 MHz 1 hm -1 dam 12.4 neV — 124 neV
Medium 300 kHz - 3 MHz I km 1.24 neV — 124 neV
frequency
Low frequency 30 kHz - 300 kHz 10-1 km 124 peV — 1.24 neV
Very low 3 kHz - 30 kHz 100 -10 km 12.4 peV - 124 peV
frequency
Voice frequency 300 Hz -3 kHz 1-100 Mm 1.24 peV — 12.4 peV
Extrémely low 30 Hz - 300 Hz 10 -1 Mm 124 feV - 1.24 peV
frequency
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2.2.1.2 wasduliauaaninlae®1nagdou (Incandescent Sources)
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2.2.1.3 wavalasus &9 (Discharge Lamps)
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grating normal

Positive Negative
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