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Tém tat: Chang t6i da thiét ké thanh cong chwong trinh phan mém diéu khién va doc di liéu tr may
don s&c vao may tinh. Tin hiéu &nh sang tan séc t cach t dwoc thu va chuyén thanh tin hiéu dién bdi

phototransistor. May Keithley Multimeter 2000 thwc hién qua trinh chuyén di tin hiéu twong tw tiv
phototransistor thanh tin hiéu s va g dén may tinh théng qua giao thirc RS-232. Toan bd qua trinh
diéu khién, doc va lwu triv di¥ liéu dwoc thwe hién tw dong trén may tinh théng qua chwong trinh phan
mém viét trén nén ngdn ngi 1ap trinh Delphi. Két qua khao sat phd &nh sang phét ra t» mot s6 dén LED
thwong phdm khi st dung may don sac da dwoc tw dong héa cho thdy, chwong trinh phan mém da xay
dung c6 thé dwogc phat trién dé (rng dung trong cac hé do quang hoc chuyén dung c6 s& dung bo phan

tan sac anh sang.

T khéa: may don séc; ngdn ngtr [ap trinh Delphi; tw dong hda; ky thuat 1ap trinh; giao thirc ghép néi.

1. Giéi thiéu

Khoa hoc may tinh va dién tir 1a hai linh vuc dong
vai trd rit quan trong trong thiét ké va xay dung cac
thiét bi s dung trong nghién ciu va giang day [1]. Dé
phuc vu cho céac nghién ciru dac thu, cac thi nghiém va
phép do mudn thuc hién dugc déu phai ghép ndi tir cac
phan cing riéng biét [2, 3]. Dung cu va thiét bj thuong
mai thudng khong phu hop va c¢é gia thanh cao. Di voi
chuyén nganh quang hoc, may don sac 1a thiét bi dwoc
st dung trong rat nhidu phép do nhu phép do phd hap
thu, phd huynh quang, phd tan xa hay phé cong huong
plasmon bé mat [2, 3, 4]. Trong cac hé do quang hoc
thuong mai, may don sic thuong duoc tich hop cing
mot chuong trinh phan mém diéu khién, nguoi ding vi
vay khong thé can thiép hay ung dung may don sic cho
c&c muc dich nghién ciru khac nhau.

Trong nghién ciu nay, chdng toi trinh bay két qua
xay dung thanh cong chwong trinh phan mém diéu

aTrwong ai hoc Khoa hoc, Pai hoc Hué

bVat ly K36, Trudng Pai hoc Khoa hoc, Bai hoc Hué
<Vt ly K37, Truong Bai hoc Khoa hoc, Bai hoc Hué
* Lién hé tac gia

Ngb Khoa Quang

Email: khoaquang@gmail.com

khién ty dong may don sic duoc viét trén nén tang
ngdn ngir lap trinh Borland Delphi. Chwong trinh phan
mém duoc ching t6i tu xay dung vi vay hoan toan cé
thé phét trién d¢é ung dung may don sic trong nhiéu
phép do quang hoc, phuc vu cho cac nghién ctru dac
thu doi hoi phai cdu hinh thiét bi theo cac phwong thirc
khéc nhau [1, 5]. Bé kiém tra hoat dong cua chuong
trinh, chiing t6i da tién hanh do phd anh séng phat ra tur
mot s6 dén LED thwong phdm. Qua trinh didu khién,
ghi va Iuu trir tin hiéu anh sang tan sic dwoc thyc hién
tu dong hoan toan bing may tinh.

2. Co s& ly thuyét va phwong phap nghién ciru

Ngon ngir lap trinh chang t6i sir dung dé xay dung
chuong trinh phin mém diéu khién may don sic la
Delphi cua hang Borland. Pay 1a mét ngdn ngir 1ap trinh
cap cao, c6 trinh bién dich hoan hao va dugc thiét ké dya
trén nén tang ngdn ngit lap trinh huéng ddi tuong [5, 6].
Dic biét, Delphi hd trg manh cac cong cu dé ngudi
nghién ciru c6 thé ty phét trién cac tng dung ghép ndi
va diéu khién phan cang thong qua céc thu vién nhu
SignalLab hay ComPort [7, 8].

Hinh 1 m6 ta so d khdi qué trinh truyén nhan tin
hiéu gitta may don sic va may tinh va anh chup thuc té
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céc bo phan. Anh sang bi tan sic bai cach tir dugc thu va
chuyén thanh tin hiéu dién nho phototransistor 3DU5C ¢
dd nhay phd cuc dai tai buéc séng 880 nm [9]. Viéc
truyén nhan dir lidu gitta may tinh va may Keithley
duoc thuc hién thdng qua giao thic giao tiép RS-232.
May don sic ching toi sir dung ban dau la thiét bi c6 bo
phan tan sac phai diéu chinh bang tay, vi vay mot dong
co budc va mo dun khuéch dai cong suat da duoc gan
vao may don sic. Phan ma Iénh diéu khién dong co
dugc dua vao trong chuong trinh chinh dé diéu khién vi
tri cach tu.

tri cach tir ry
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Hinh 1. (a) Sa'dé khai qué trinh truyén nhdn tin hiéu
giita may don sac va mdy tinh; (b) anh chup thyc te cac
bé phdn

Dé chuan bi cho qua trinh giao tiép giira Keithley
Multimeter va may tinh, cac mé dun tich hop trong thu
vién ComPort phai duoc cai dat vao trong thu muc chua
céc tap tin hé théng cua Delphi. Quy trinh thuc hién duoc
mo ta trong tai liéu tham khao [8]. Pay la goi cong cu hd
tro giao tiép vai cac thiét bi ngoai vi danh cho ngén ngir
lap trinh Delphi. Sau khi cai dat thanh cong, trén bang
chira cAc thanh phan caa Delphi s& xuat hién mot the méi
c6 tén la CPortLib. Hinh 2 1 anh chup giao dién chuong
trinh sau khi cai dat thanh cong thu vién ComPort.
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Hinh 2. Thé CPortLib xudt hién sau khi cai dat thu vién
ComPort

Tin hiéu twong tu sau khi duoc ghi nhan trén may
Keithley s& duoc guri dén may tinh biang mé lénh c6 cau tric:
ComPort1.WriteStr(Command);

trong d6, ham WriteStr dwoc sir dung dé gui dong lénh -

Command tir may tinh dén Keithley Multimeter. Cau

trdc va ci phéap cua dong Iénh gui 1én dugce quy dinh tly

thugc vao nha san xuat [10]. Trong cAu triic cua chuong

trinh phan mém, cau lénh
ComPortl.WriteStr(":Sens:Func
"Volt:DC"'+#13#10);

duoc st dung dé chon ché do do dién ap mot chiéu. Gia
tri dién ap doc duoc tir may Keithley sau do s€ duoc guri
dén may tinh théng qua cau lénh
ComPort1.WriteStr(":Read?'+#13#10
+#13#10);

3.Két qua va danh gia
3.1. Két qua

Hinh 3 1a anh chup giao dién chinh cia phan mém
diéu khién may don sic. Toan bo qua trinh diéu khién
duoc thuc hién ty dong trén may tinh. Vung phé lam
viéc cua may don sic 12 tir 340nm dén 940nm. Phan
mém duoc 1ap trinh cho phép ngudi sir dung quan sat
theo thoi gian thuc vi tri cia cach tir ciing nhu do thi mo
ta cudng do &nh sang tan sic theo budc séng. Sau khi
quét phd, s6 lieu co thé duoc luu lai dudi dang file
* bmp, *.txt hay *.dat va dwoc V& lai bing cac chuong
trinh xir Iy d6 thi chuyén dung nhu Origin.

Spectrum

Hinh 3. Giao di¢n chinh ciia chiong trinh diéu khién
) ) mdy don sac

Két qua kiém tra va chuan hoa vi tri cta cach tir dugc
mo ta nhu trong Hinh 4a, trong d6 budc sdng anh séng
phat ra tir laser He-Ne dugc sir dung dé danh gia méi lién
hé giita s6 budc quay cua dong co budc va vi tri budc
song anh sang. Méy don sic ¢6 d¢ rong khe vao va khe ra
duoc giit ¢d dinh & vi tri khoang 2 mm da anh huong dén
d6 rong phd cua két qua do mé ta trén Hinh 4a [12]. Tuy
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nhién, quan sét hinh vé& chang ta c6 thé thay dinh phé c6
buéc séng 633nm hoan toan phi hop véi két qua cho
trong tai liéu tham khao [11]. Chang t6i ciing da tién
hanh thu phé &nh sang phét ra tir mot s6 loai dén LED
thuong pham. Sé liéu duge chuong trinh ghi va luu trit
trén may tinh, sau d6 dwoc vé lai bang Orgin va cho két
qua nhu trong Hinh 4b. Két qua do cho thay vi tri dinh
phd thu dwoc c6 gia tri phi hop véi mau anh sang dén
LED phat ra.
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Hinh 4. Biic xa anh phat ra tir laser He-Ne (a) va phé
anh sang cua mot so dén LED (b) duot thu tir mdy don
Sdc dieu khiéen bang chwong trinh phan mém

3.2. Panh gia

Chuong trinh phan mém diéu khién may don sic
viét trén nén ngdn ngir lap trinh Delphi da dwoc xay
dung thanh cong. Két qua nghién ctu c6 y nghia rat
guan trong trong ng dung tu dong hoa cac thiét bi
quang hoc, dic biét 1a cac may quang phd. Chuong trinh
phan mém c6 thé dwoc phat trién va mo rong dé didu
khién céc hé do phd cong huong plasmon bé mit hay hé
do xé4c dinh kich thudc hat bang phép do phé tan xa.

Trong cac phép do tin hiéu anh sang c6 cuong do
bé, viéc danh gia do tin cay cua s liéu thu duoc dua
vao chi s6 “tin hiéu trén nhidu” (signal to noise ratio-
SNR) Ia rat quan trong. Trong chuong trinh da duwoc xay
dung, gia tri cudng d6 anh séng tan s&c tir cach ta cua
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may don sic chi dugce doc va luu lai trén may tinh. Vi
vay c4c chirc nang xur ly s liéu can duoc nghién ciu,
phét trién va tich hop vao trong chuong trinh phan mém
nham ung dung trong phép do céc tin hiéu yéu.

4. Két luan

Chlng t6i da xay dung thanh cong chuong trinh
phan mém diéu khién ty dong may don sic sir dung
ngdn ngit lap trinh Delphi. Toan bo qué trinh diéu khién
vi tri cach tir va thu nhan s6 liéu duoc thuc hién ty dong
trén méy tinh. Chwong trinh phan mém di xay dung c6
thé duoc phat trién dé tng dung trong cac hé do quang
hoc chuyén dung c6 st dung bo phan tan sic nh sang.
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CONSTRUCTING A SOFTWARE PROGRAM TO AUTOMATE THE MONOCHROMETER
USING DELPHI PROGRAMMING LANGUAGE

Abstract: We have designed a software program to control and transfer data from a monochrometer into a computer. Light
dispersion signals from grating were recorded and converted into electric signals by means of a phototransistor. The Keithley
Multimeter 2000 then converted analog signals from the phototransistor into digital ones, which were sent to the computer via the RS-
232 interface. The whole process of controlling, acquiring and storing data could be automatically conducted by the software program
developed on the background of the programming language Delphi. The results of the survey on the spectra emitted from some
commmercial LEDs with the use of the automated monochrometer show that the developed software program can be applied in
specialized optical measurement systems using light dispersion equipment.

Key words: monochrometer; Delphi language; automation; programming technique; communication interface.
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