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(Bai nhdn ngay 24 thdng 11 ndm 2004, hoan chinh sita chita ngay 18 thdng 02 ndm 2005)

TOM TAT: Mot hé do thuc hién cdc phuong phdp do nghién citu Quang bdn dén (Truyén
qua/ hdp thu; Phdn xa; Quang phdn xa_PR) da dugc ldn lugt thiét ldp, giao tiép mdy vi tinh,
phdn mém diéu khién Turbo Pascal [1,2,3]. O cong trinh nay, chiing t6i da cdi tién, thiét ké lgi
toan bo hé théng quang va dién ut, ddc bigt 1a 1dp trinh didu khién vdi phdn mém LABVIEW R.T
5.1 va card PCI 6024E, ddng thoi bé sung thém phitong phdp do Quang phdt quang (PL). Nhu
vdy, hé do mdi dd bao gom dugc ddy di cdc phép do truyén thong (truyén qua — phdn xg — phdt
quang), thém phép do nghién ciu trang thdi bé mat bdn din (PR), tdt cd déu dugc diéu khién bdi
mot chuong trinh duy nhat, phuc vu cho nghién citu nhiing tinh chdt quang co bdn nhdt & bdn
déin: Cdc hdng s6 quang (T, @, R), cdc tdm quang bén trong va trang thdi mat ngoai bdn dén.

1. TOM TAT LY THUYET
1.1 Nguyén tiic cdc phép do truyén thong Truyén qua/hip thu — Phan xa — Phit quang (T/a, R -
PL) va phudng phdp Quang — phin xa (PR).

Tir md hinh tuong tic bic xa quang véi mdi trudng vat chit (tinh thé ban din), c6 thé md td
ngdn gon cdc phép do truyén thdng d€ nghién ciu tinh chat quang nhu trén Hinh 1. Bic xa t6i I, d€n
mAu, mot phan bi phan xa Iz, phin xuyén vao mAu bi hdp thu mot phdn va mot phan 16 ra I. Ngoaira,
trong diéu kién thich hgp, c6 thé nhin dudc bic xa phit ra t¥ miu nghién cifu (hién tudng phdt quang)
v@i cudng do Ip..
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Hé do ghi nhin cdc tin hiéu quang Io, Iz, I va Ip chuyé&n sang tin hiéu dién nhd Detector quang,
b6 phin dién t¥ va phin mém dicu khin s& x& 1y, hién thi cdc k&t qud phd truyén

quaT(X) = L (% )" hdp thu a()) = lnl% (), phdn xaR(A) = I“(% ) va phd phat qua:ig

I (A). & phudng phdp Quang — phdn xa, c6 tia Laser bi&n diéu kich thich mAu 1am sdn sinh cip dién
ti/15 tréng quang, gy ra sy “dao dong” cla ddy ndng lugng mat ngoai, 1am xud't hién thém thanh phin
bicn ddi AR, tir d6 c6 biéu thitc dién td phd Quang-phdn xa chifa dung thong tin v& cudng do dién
trudng bé mit [3]:
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Vi E, : P06 rong khe ning lugng; E :Nang lugng photon; T : Théng s& gidn nd ning lugng, 7O :
fing lugng quang dién.
Dua vao phuong trinh (1) va cédc cuc tri ciia ph6 Quang phdn xa ta xdc dinh dugdc thong s&
ning lugng quang 7Q . Mt khic, cudng d dién trudng bé& mit F, dugc xdc dinh qua AQ :
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o] diy, p la khol lugng hi€u dung rit gon, e 1 dién tich electron. Tir d6 ta tinh dudc dién trudng
bé mit Fs, d6 cong (th€) viing ning ludgng bé mit (e, ) va mat d dién tich b& mat Qss nhu cong thic
3):

su(rQ) _eg,F}

F2= efbb P
2e

: Y Q.= 2ee,n'®, (3)
1.2 Phdn mém LABVIEW [4,5,6]: :

Thdi gian gdn day, viéc sit dung phdn mém LABVIEW trong ghép ndi cac thiét bi do véi mdy vi
tinh da trd nén phd bi&n va cin thiét trong cdc phong thi nghiém. LABVIEW (Laboratory Virtual
Instruments Engineering Workchbench) 12 mét chwong trinh ¢ng dung twong ty nhv cic chudng trinh C
hay Basic hay Lab Windows clia hing National Instruments. Tuy nhién, LABVIEW khéc véi céc
chudng trinh trén ¢ mot di€m quan trong 13: trong khi C hay Assembler sit dung ngén ngit 14p trinh
dang vin bin dé tao ra cdc doan ma thi LABVIEW sit dung ngdn ngif 14p trinh dang dd hoa hinh 4nh
(G) théng qua cdc bi€u tugng dé tao ra ma diu khién chita trong “Block diagram ”. Nhiing chuong
trinh 14p trinh bing LABVIEW dudc goi 1a “VI” (Virtual Instruments : céc thi&t bi 40) vi giao dién va

cdch thitc hoat ddng cia né tuong ty nhu mét thi€t bj that. LABVIEW chay trén Window, cho giao
dién dep va “than thién” v6i ngudi st dung.

2. THUC NGHIEM
2.1. Hé do Quang bdn din

Hg do Quang bin din dudgc thi&t k& gdm 2 phin 1 rang: Phin quang (181 vio mdy don sic) va
phin Quang-dién tir (16i ra mdy don sic) nhu & hinh (2). G hé do nay c6 thé thuc hién cic phép do
Truyén qua/HAp thu, Phin xa, Quang phdt quang, vd Quang phdn xa (PR). Toan bé hé do Quang bdn
din dudc diéu khién bing mdy vi tinh théng qua phin mém LABVIEW 5.1 RT va Card PCI 6024E ciia
hang National Instrument (M§). Hé thng quang dudc thi€t k€ trén mot nén dic biét, ¢ thé thay ddi
ciu hinh dé dang ing vdi titng loai phép do. Trén hinh (2) 12 vi du hé do cho phép do Quang phdn xa.

>
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Hinh 2: So d4 kh&i hé do Quang Phin xa P
5mW (2)

Theo “truyén théng*, trong sd db hé do Truyén qua/Hap thu va Quang phén xa, miu dugce dit &
phia sau khe 16i ra mdy don sdc. Trong khi d6, 8 hé do Phan xa, Phit quang thi thudng 12 nguoc lai. &
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hé do nay, todn bd hé quang (cé dit miu do) dugc thi€t k&€ & phan khong gian phia trudec mdy don sic
(cho tit ci cdc phép do). Md hinh nay hodn todn tudng duong (vé phuong dién Quang — Quang phd),
nhung c6 wu diém 12 Detector dudc dp st ¢& dinh vao thin (khe 16i ra) mdy don sic, dic biét 1a nhd
d6 c6 thé hiéu chinh, thay ddi cAu hinh hé quang phil hgp tirng phép do mot cdch rat thudn tién.

D6 phén gidi cia hé do dugc ddnh gid qua viéc so sdnh v6i ph8 chuin ciia bitc xa den thiy ngin
[7). K&t qua trén hinh (3) cho thdy d6 l&ch cdc tri s6 budc séng AL =2, — Ay | : 0,7 > 24 nm.

Ngoai ra, ph8 nhdn dugc tir hé do c6 thém nhiéu Peak khong c6 trong phd chuén, dic biét c6 xuit hién
vach kép nhu: 579,4 nm va 581,2 nm; 620,3 nm va 622,7 nm; 702,8 nm va 708,4 nm.
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Hinh 3: Phd dén thiy ngin dudc do tit hé do. Céc tri s6 Gng vdi dudng ...... (mii tén xubng)
1a cdc gid tri Peak cho bdi phd chudn [7].
2.2. Phé truyén qua ciia mang méng bdn din CdS
Trén hinh (4) 12 ph8 truyén qua & mang bdn din CdS, dugc thuc hién bdi hé do ciia ching t5i
(4a) so sdnh v8i phd do bdi hé do truyén qua V530 JASCO — (Nhat) tai PTN Vit liéu Ky thudt cao,
PH.KHTN, TPHCM (4b). D6 1éch vé do dai séng |A4] = |4 -,11)| =(0,3+2,9) nm, va bién do cic

cyc tri phé 12 < 5%.
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Hinh 4: Phé truyén qua & mang bén din CdS. Cdu tric “dao déng” & phén trén phd cho
phép xdc dinh dugc do day mang va chiét sudt mang
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K&t qua xi 1y phd (théng qua phin mém ciia chiing t6i) cho phép xdc dinh do rong viing cdm E,,
dd day mang d(nm) va chiét sudt n nhu & bang 1.

budc séng (nm) E, (eV) P§ day d(nm) Chiét sudt (n)

914.444 2.156

859.615 2,3; 10,1 1590 £10 | 2.1618
810.833 2.1666
770.139 2.1789
733.768 . 2.1914
700.339 2.2016
672.8517 2221

646.494 2.2356

Béng 1: K&t qud xi 1y phd truyén qua & mang CdS (hinh 4a).

2.3 Phd phan xa va Quang phét quang ciia ban din GaAs

P& khdo sét tinh chi't clia bin dan GaAs chung t6i do phd phdn xa va quang phdt quang trén
hé do nay (Hinh 5). o] phd phin xa (hinh 5a) hé s6 phdn xa cia GaAs vio khodng 0,3 phi hgp tot véi
s0 liéu tham khdo. o} viing b3 hip thu riéng, phd phan xa ciing thé hién mot b tu‘dng tng v6i gid tri E,
~ 1,42 eV (870 nm). PhS Quang phdt quang cia GaAs & nhiét do phong véi ngudn kich thich Laser
(632,8 nm/ 5mW) (hinh 5b) tudng ng vdi su tdi hgp bitc xa Vung - Tap chat (996 nm/1,24 eV). o) day,
tap chit Aceptor 12 Sn v6i E, = 0,18 eV . K&t qud nay khd phi hgp vdi [8].
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Hinh 5: Phd phin xa, phd Quang phdt quang ciia bin din GaAs & nhiét do phong.

2.4 Phé quang phdn xa (PR) cia bdn din GaAs.

Ph3 Quang phan xa PR d6i v6i ban din n-GaAs dugc thyc hién vdi ngudn sdng dod t6i 45",
ngudn sdng kich thich bién diéu Laser He-Ne (623,8 nm/ 5SmW) t6i vudng géc. Theo ghi nhin cia
chiing tdi, chura c6 tdc gid nao dit van dé cdc gbe 16i ciia tia tdi va tia Laser kich thich. Thong thudng,
ngudi ta chon tia do tdi vubng gbc, va tia Laser t6i xién géc trén bé mat. 3 so db nay, ching toi chon
cdc géc téi nhu trén nhim hai tiéu chi: Tang kha ning hdp thu tia Laser kich thich, 1am cho th€ bé mat
bi suy gidm triét d€ hon, tir d6, gid tri dién trudng bé mit do dudc sé gin vai gid tri thyc hon (Theo
nhiéu tic gid, trong phép do Quang-phan xa, th€ bé mit khé c6 thé bi “dap tdt” hoan toan); thif hai 2,
g6c t6i ciia tia dd gan vdi géc Briuxton sé& cho hé sd phdn xa cao, ting dd nhay ciia phép do,ting ti s&
A%. Trén hinh (6) thd'y phd PR c6 dang rdt dic trung: Dao dong Franz-Keldysh (FKO) vdi bién dd
gidm din theo chu ky. Phin mém xi 1y phd ciia chiing t6i cho phép x4c dinh dudc d6 rdng ving cAm
(E; = 1,42, eV) va dién tru0ng bé mit Fs = 0,53.10° V/m. Nhu néi trén, két qui cia phép do PR trén hé

do nay cho théng tin dinh danh chit bin din (thdng qua E,), dic biét xdc dinh dudc trang thdi bé mit
mAu nghién cifu thdng qua F;, ey, hodc Qy,
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Hinh 6: Phd quang phin xa (PR)
clia bin din GaAs, do & nhiét do
phong.

(a.u)

3. KET LUAN

Da thiét lap hé do “QUANG BAN DAN” t8ng hop cho cdc phép do Truyén Qua/Hip Thu —
Phdn Xa - Phit Quang — Quang Phdn Xa giao ti€p mdy vi tinh théng qua mdt chudng trinh diéu khién
xuyén sudt duy nhit bing ngdn ngif LABVIEW 5.1 RT va Card PCI 6024E (National Instrument-M§).
Céc két qua khdo sdt cho thdy hé do c6 d6 chinh xdc va do tin cdy cao.

CONNECTING THE OPTICAL AND SPECTRAL SET-UP TO COMPUTER BY
THE PCI 6024E CARD AND THE LABVIEW 5.1 RT SOFTWARE

Vo Hong Hai — Truong Kim Hieu
Faculty of Physics — Natural Sciences University - VNU-HCM

ABSTRACT: The optical and spectral set-up, applied to the Transmission/ Absorption; Reflectance and
Photo-Reflectunce measurements, had been established and connected to computer by 12 bits ADC card
and the programmed software Pascal [1,2,3]. In this paper, we have improved the optical and the
electronic components, moreover, have employed the LABVIEW 5.1 RT software and the PCI 6024E
card in order to control all the system automatically. Besides, the Photo Luminescence measurement is
also supplemented to the set-up. As a result, this optical and spectral set-up includes all traditional
optical measurements such as Transmission/ Absorption, Reflectance, Photo Luminescence and,
specially, Photo-reflectance for studying the optical properties on the semiconductors such as the
optical constants (T, R), internal optical traps and the surface states.
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