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NGHIEN CUU CHE TAO KIT CAM BIEN GHEP VGI NI DAQ PCI 6024E
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(Bai nhdn ngay 27 thdng 7 ndm 2004, hoan chinh sita chita ngay 17 thdng 11 ndm 2004)

TOM TAT: Bai bdo nay mé ti KIT cdm bién bao gom: cdm bién sitc cdng, cdc loai cdm
bién nhiét dj, cdc loai cdm bién quang hoc, Cdm bién Hall tao thanh thiét bj xdch tay vdi 12
kénh ra twong tu cé thé lam vigc trong hai ché dj bdng tay va ty djng. Trong ché dj bdng tay 161
ra cila cdc kénh do dwgc néi vai milivon ké hién s6 (ICL7107). Trong ché dj tw ddng cdc kénh ra
cia KIT cdm bién dugc ghép vdi b§ thu nhdn s6 liéu NI DAQ 6024E lam viéc trong mdi trudng
LabVIEW dé thu nhdn, xit Iy va chi thi dit liéu mét cdch ty déng.

Céng trinh dugc thuc hién tai B6 mon Dién tit -Vién thong, Khoa Vit 1y, Truong Pai hoc
Khoa hoc Ty nhién, PHQG Tp. HCM.

Céng trinh dygc thuc hign trong khudn khé ciia dé tai nghién citu trong diém PHQG Tp.
HCM, No B2003-18-27TD.

1. MG PAU

S& Iugng cdm bi€n c6 thé tim thdy trén thi trudng hién nay 1a khdng 16. Trong bai bdo nay mdt
s6 nhé cam bi€n dudc khio sit dung d€ minh hoa. Theo ¥ nghia nay, phin trinh bdy cda bdo cdo c6
thé dugc xem nhu gidi thidu thuc t& d&i vdi linh vuc rong, 1y thi vé cdc bd cdm bi€n va tr ddng hod
cdc thi nghiém vit 1y. KIT cidm bi&én bao gém: cdm bi&€n nhiét dd (thermistor, cip nhiét dién, IC
LM335); cim bi€n quang hoc (quang (rd, diét quang, transistor quang, hong ngoai); cdm bién Hall;
cim bién sifc cing. L&i ra cla cdc cdm bi€n dugc kiém tra bing ddéng hd s6 dva trén vi mach
ICL7107, ddng thdi cdc 18i ra ndy cling duge ndi t6i mach thu nhan s& liéu NI DAQ 6024E lam viéc
trong mdi trudng LabVIEW d€ thu nhin, xi 1y v chi thi dir liéu mot cdch ty dong. Muc dich cla cong
trinh nay la:
e Si dung khué&ch dai thuit todn TLO84 d€ tao giao dién tuong ty gilta cdc bd cdm bi€n thong dung
vé& nhiét do, sic cing, cdm bi&€n quang, cAm bi€n Hall d€ ghép vdi hé théng thu nhdn nhiéu kénh
chudn (DAQ).
e Ghép cic bd cdm bién v6i DAQ dé€ ty dong hod viéc thu nhdn dif li€u nhim md phdng cdc quéd
trinh thuc trong cdng nghiép hién nay.
e Sit dung cong cu phat trién phin mém LabVIEW 1a phdn mém dd hoa rit thin thién véi ngudi sit
dung hién nay [1] d€ viét trinh di&u khién cho toan bd hé théng.

IL NGUYEN TAC HOAT DONG |

Sd dd khdi ciia hé thdng bao gdm KIT cdm bién vd DAQ dugc trinh by trén hinh 1. KIT cdm
bi€n bao gém cdc mach: cdm bién sifc cing; cdm bi&n nhiét d9; cdm bién quang; cim bién Hall dudc
nudi bing ngudn xoay chiéu 220 V qua bd bi€n ddi AC-DC. C4c 16i ra cia nhitng mach cdm bién
dudc néi vdi 18i vao DAQ NI PCI 6024E. DAQ NI PCI 6024E dugc cim vao slot PCI cia mdy tinh PC.

1. KIT cam bién
1.1 Cam bi&n nhiét d¢
Cdm bién thermistor

Thermistor 14 dién trd dudc 1am biing vat liéu ban din. Thermistor nhiy vdi nhiét do hon nhiéu
s0 v6i cdm bi€n platin nhung cé dd tuy&n tinh téi va tap 4m 16n. Mic di vy, trong nhitng ndm gin
ddy cdc bé cdm bi€n dién trd Si di dugc ch€ tao. Cidm bién dién trd TSF 102 ciia hing Texas
Instruments c6 dién trd 490 Q tai nhiét d6 -55°C va 1990 Q tai nhiét dé 125°C. Hing Siemens ciing
dé nghi mot s& phién ban twong ty KTY10, KTY12, KTY13. Péc biét gin diy cdm bi€n dién rd M87
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clia Siemens c6 dai nhiét do rong tit —-55°C d&n 300°C.
Mach 6n nhiét sit dung LM335

Trong KIT cdm bi&n dé chuin nhiét 46 mét mach 6n nhiét da dugc thi€t k€. Déi nhiét do dudc
8n dinh 12 30°C, 35°C, 40°C, 45°C, 50°C, 55 °C.
Cdp nhiét dién

Hai kim loai khdc loai dudc hian véi nhau tao nén mdot thé nhé phu thude vao nhiét dd. Thi du,
k&t hop diy déng va day constant tao nén 40 pV/°C. Trong nhiéu ing dung thyc t&, mot cip cic tiép
xiic dugc ché tao.

Céc cap nhiét dién c6 dic tinh dién nhy ngudn th€ rd khdng thdp. Vi do nhiy cla chiing nhd
nén cin cdc bd khuéch dai vdi hé s6 troi nhiét thap. Nhiét do ciia ti€p xic ngudi, néu cin chinh x4c,
¢6 thé dugc b8 chinh bing phudng phap dién, st dung mot cdm bi€n thich hgp dé€ do nhiét do ciia nd.

Cip nhiét dién trong thi nghiém nay Ia loai Cr — Ni vdi hé¢ s6 Seebeck 1a 40.28 pV/°C.

1.2 Cdm bién quang
Anh sdng nhin thdy

Céc bd cdm bi€n 4nh sing thong dung nhit s dung hiéu @ng quang din hay hiéu ng phat
quang. Nhitng hiéu tng nay din tdi tir sy kich thich cla dién tl bing cdc photon tdi tif viing hod tri
vao viing din hodc ving ty do trong chat rdn.

Céc linh kién quang din nhy dién trd CdS dudgc ché tao tir khéi don tinh thé va thay ddi dién trd
ciia chiing véi s6 cdc photon téi mot cich twong d6i tuyén tinh. Pac trung phd phi ving nhin thiy.va
¢6 cdc dinh tai 600 nm.

Photodiode ¢6 tinh chat nhu céc linh kién quang din khi dugc phdn cue ngude. Cdc photon va
cham 1&n viing ti€p xiic tao nén nhifng phin t& mang dién ty do va trd ngugc clia didt bi gidm 1y 18
vdi s8 cdc dién tit dude gidi phéng. Vi phan cuc nguge cho nén viing nghéo 1a tudng d6i réng va dung
khing nhd. Do d6 néu dic trung nhanh dugc yéu ciu, thi photodiode dugc sif dung t6t nhat véi phin
cuc ngudc. .

Véi photodiode va transistor silic, dic trung phd trong viing nhin thd'y va cdc dinh 1a 900 nm. Bd
nhdy phé ciia linh kién nay thudng dugc cho trong cac tai liéu hudng dan.

Photodiode ciing ¢6 tinh chit nhu c4c linh kién quang dién. Ti€p xtc p-n thi€t 1p mot dién
trudng dich chuyén cic cip 16 tréng di. N&u th€ anode — cathode dudgc giif tai thé z&rd, thi dong dugc
phét ra phu thudc tuy€n tinh vao cudng do 4nh sdng.

Phototransistor ¢6 dong base dudc diéu khién bing cudng dd cla 4nh sdng t8i. Do d6 dodng
collector ty 1& véi cudng dd dnh sdng tdi.

Cdm bién hong ngoai

C4c bd cidm bién hdng ngoai cho phép phdt hién mot dSi twgng tai nhiét do khdc véi moi
trudng. Chiing c6 thé ghi nhan d6i tugng tai mot khodng cdch xa 1&n tdi vai mét khong can ti€p xiic
truc ti€p. Cdc bd cam bién nhiét do thong thudng khong c6 thé dugc dp dung trong nhitng hoan cinh
nhv thé khi chiing ddi hdi tiép xidc tryc ti€p véi d6i twong cin do.

Ngdy nay cic bd cdm bi€n hdng ngoai dugc 1am biéing vit liéu nhiét dién thay d8i moémen
ludng cuc theo sy hip thu bic xa hdng ngoai. Piéu nay 1am gidm dién tich mit ngoai cla vat liéu.
T4p trung tai dién cuc, dién th€ nay c6 thé dugc ding dé phdt ra mot tin hiéu th€ ty 1& vdi bic xa
héng ngoai dap vao bd cdm bi€n. Bé mit cla dién cuc va hing s6 dién mdi cing v6i nhawtao nén
mot tu. C6 mdt s don tink thé nhiét dién nhy LiTaOs, LiNbO3, TGS.

Vit liéu thudng dudce st dung 12 PVDF (polyvinylidendifluorid). P4y 12 mdt polymer (chit déo)
v6i hiéu ing nhiét dién 16n ddng k€. N6 12 ré va don gidn trong sit dung. Y&u diém nhit cia né 1a
khong thé sit dung dudc tai nhiét dd cao trén 80°C.
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Cdm bién sic cdng

Trong thi€t k& ch€ tao mdy va xdy dung, sitc bén vit li¢u déng mdt vai trd hét sitc quan trong.
Hi€u bi€t v& sitc bén vt liu nhim danh gid cdc thanh phin cd hoc ¢6 thé mang tdi trong cin thit
ma ching khong bj bién dang qud ddng hodc hdng. Phép do chinh xac théng s8 bién dang 13 hudng
quan trong trong k¥ thuét do vi né thudng gip trong nhi€u Iinh virc cda k¥ thuit va cong nghé dic biét
trong phdn tich sifc cing thuc nghiém. Céc dung cu do bién dang dudc chia thinh mét sd loai tuy
thudc vao phudng phap ch€ tao nhung c6 hai loai cd bdn 1a dung cu do ddy va 14. Hai dung cu khdc
rat cd bdn gin ddy 12 dung cu do bién dang ban din v ming mdng.

Dung cu do bién dang bdn din sit dung tinh cht 4p dién cia silic vi germani. Uu diém cla
dung cu loai nay 1a c¢6 hé s& dung cu cao, bén vé hod hoc va khdng c¢6 hiéu wng tré va dio.

Trong nhitng ndm gin diy, dung cu do d6 bi€n dang loai mang mdng nhin dudc su chi ¥ nhit
dinh vi chiing c6 nhiéu vu diém. Mang méng cla cdc kim loai nhu nhém, vang, niken, platin v.v. duge
tao nén trong mdt Khung mong mudn bing bdc hoi nhiét clia vat lidu trong chan khong va gid niy
dugc gin vio miu dan hdi nhu ciac dung cu do khic.

Cam bién sttc cing dudc gidn vao hop cd khi c6 nim vin. N&u quay ngude chiéu kim déng hd
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ty sb T s€ ting va cung chiéu kim dong hé ty s6 nay s€ gidm.

Cdm bién Hall

Trong nhiéu dung cy, cdc nha thyc nghiém phii dung cham véi nam cham, ti¥ trudng. Thi du,
nam chim dugc st dung dé din va chuin chim i6n trong may gid toc, nam chim cong suit dudc dp
dung trong nghién cu phan hach hat nhin, nam chim cin cho kh&i phd k&, dung cu cdng hudng tir
hat nhin v nhiéu dung cu dya trén céc ky thuit do nady. Gin diy, mdt linh vuc rong va thd vi ciia
khoa hoc 12 siéu din thu hit sy chi ¥ clla cdc nhi vit 1y thuc nghiém cé cd hdi thi€t k&€ va ché tao
nhifng tir trudng rat manh cé thé dudc sit dung trong nhiéu nganh co6ng nghiép. Hién nhién 12 phép do
chinh xdc tif trudng trd nén ngiy cing quan trong. Vit liéu dugc ding phd bi€n dé€ ché tao ddu do
Hall biing hén hgp Indium va Gallium (InSb, InAsP, GaAs). Cim bi€n Hall 12 khéng nhay vdi thay déi
ciia nhiét dd va cho phép do trong dai rit rong ciia nhiét do. Pic biét, cdc phép do tai nhiét do thp 1a
cé thé. ' -

K&t hgp v6i nam cham khéng ddi nhd, ddu dd Hall dugc diing d€ 1am cdc bd cdm bién 4p suit,
vi tri va quay.

Hoat dong ciia diu do Hall doi hdi mot dong khong ddi. Biéu thitc thé ra Hall chi ra ring thé ra
s& ting vdi dong I. Mic di vdy dong nay c6 thé dudc ting téi mot gid tri nhat dinh: dong cuc dai cho
phép phu thudc vao cich déng gbéi clda bd cdm bi€n va nhiét do moéi trudng & d6 ddu do dugc sk
dung.

Bo do ti¥ trudng s dung dau do Hall c¢6 thé dugc chudn bing cich dit bd cim bién vao tix
trudng B dugdc biét chinh xdc va ghi dic trung cla ti¥ k€. T trudng cla cdc nam chim khéng ddi
khéng thich hdp cho phép chuén do hiéu ing gidm ti¥ trudng theo thdi gian. Phép chudn tin cdy nhilt
c6 thé dudc thyc hién bing st dung cuén cim Helmholtz dudc kich thich bing dong I khéng ddi. Tai
viing trung tim wong d6i rong, t¥ trudng ddng nhit B = pIn/l. & diy, I 1a dong kich thich, p 1a db tr

thdm, n 12 s6 vong cudn day, 112 dd dai cudn. Han ch& clia phuong phép nay 1a tir trudng B han ch&
trong 0.03 Vs/m®,

Do va chi thj sit dung ADC ICL 7107

Vén k€ hién s6 st dung ADC hai d6 d6c ICL7107 ding d€ do thé 151 ra ciia cdc bd bién déi. So
dd nguyén Iy cia von k€& hién s& sit dung LED bay doan dudc trinh by trén hinh 2. U12 (ICL7107) 1a
ADC hai d6 déc vdi tu tich phin C38 (0.1uF). Chi€t 4p R110 (10K) ding d€ chinh z&rd va chuin
thang do, sd d6 dudc chudn mot s ng véi ImV. Mudn kiém tra von k€ hién s6 ta chi cAn n8i chin 37
clia Ul2 vdi (+5V) va LED bdy doan khi d6 chi thi s& tim.
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Ngudn nudi
Ngudn nudi 12 bd bi€n d8i xoay chiéu thinh mdt chiéu tao ra cdc thé (x12V, £5V).

Toan b KIT cdm bi€n dudc dit trong cip diplomat rit gon nhe va linh ddng dudc trinh bay
trong hinh 3.

2. DAQ NI PCI 6024E

Céc thi nghiém trén KIT cdm bi€n dugc md td trong cdng trinh ndy s dung kh&i thu nhin da
ning NI DAQ PCI 6024E. Khéi nay duge cdm vao slot PCI ciia mdy tinh c4 nhin. NI DAQ PCI 6024E
c6 ciu triic chudn cho loai dung cu thu nhin s& liéu da kénh.

NI PCI 6024E 1a dung cu thu nhin dif liéu 12 bit, gid thanh thap c6 cdc dic trung k§ thuit co
bdn sau [2,3]: 200 kS/s, khd niang phén gidi 12 bit; 16 18i vao tuong ty; Hai 18i ra tudng ty (DAC 12
bit); Loai ADC: gin diing lién ti€p; Phdn mém ¢ng dung NI: LabVIEW [4,5]; Mbi trudng: Windows
2000/NT/Me/9x*

Sd d6 khéi phan ciing ciia PCI-6024E dudc trinh bay trén hinh 4.

L. KET LUAN

Trong qud trinh nghién cfu va phat trién KIT cdm bi€n cdc tdc gid da tdp trung vao viéc thiét
k€& ché tao m6i nhitng mach bi€n ddi: nhiét d§ thanh th& s dung cdc cdm bié&n (thermistor, IC LM335,
cip nhiét dién); mach bi€n ddi siic cing thanh th€ s dung cdm bién mang méng; mach bi&n ddi 4nh
sdng thanh th€ sit dung cdc loai cdm bi€n (quang tr&, photodiode, phototransistor); mach bi€n déi 4nh
sdng hdng ngoai thanh th€ sit dung di6t hdng ngoai; mach bi€n d8i tif trudng thanh thé sit dung cidm
bi€n Hall. Thé ra clia cdc mach cdm bi€n dugc do bing von k€ hién s& véi thang do cuc dai 200 mV
stt dung ADC hai do d6c loai ICL 7107 va chi thi bing 5 LED bdy doan. Chi thi LED cho phép ta c6
thé bi€t dugc gid tri th€ cin do theo don vi mV, phin cyc thé€ vao (n€u LED khong sdng 1a thé duong
va chi thi ddu trir 12 thé 4m).

Trong qué trinh nghién ciu ch€ tao KIT cdm bi€n viéc chuin cdc mach bié€n d8i nhu nhiét dd,
anh sdng, tir trudng gap khd nhiéu khé khin do thi€u thi€t bi chudn. C4c tdc gid da sit dung chuin cip
hai d€ chudn thang nhiét do, tif trudng tic 12 so sénh k&t qud do dugc bing thi€t bj do méi ché tao véi
céc thi€t bi da dugc chuin [6].

Ghép KIT cdm bi€n v6i DAQ NI PCI 6024E va viét trinh diéu khién cho hé théng dwa trén
cong cu phdt trién phdn mém LabVIEW phién bdn 5.1 RT l1in diu tién di dugc thyc hién tai Pai hoc
Khoa hoc Ty nhién, PHQG Tp. HCM. Nhd hé théng nay ta c6 thé do ddng thdi va ty ddng nhiéu kénh
(cyc dai 16 kénh) [6].

Coéng trinh dudc thyc hién trong khudn kh8 ciia dé tai trong diém PHQG Tp. HCM No B2003-
18-27TD.

DESIGN AND CONSTRUCTION OF SENSOR’S KIT LINKED TO
NIDAQ PCI 6024E

Dinh Sy Hien, Le Huu Phuc, Luong Quoc Dung
Faculty of Physics, University of Natural Sciences, VNI-HCM

ABSTRACT: This paper describes operational principle and performance of sensor’s KIT,
including strain gauge, various types of temperature sensors, optic sensors, Hall sensor, which can be
connected to NI DAQ PCI 6024E. There are two modes of operation of KIT: manual and automatics. In
the manual mode, outputs of the KIT can be measured by milivolmeter based on ICL7107. In the
automatic mode, outputs of the KIT can be connected to NI DAQ PCI 6024E.
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Hinh 1. S¢ d6 khdi cida hé thdng KIT cdm bi€n va DAQ

IN¢
vee veS veg v, vee
n.LlJ I
1 7 Lx il 1 St 7
—F 54 %78 \m 7
",4 LN i [T N
2 2 ] 7]
*H = ¥t o
4 1 N} g N
o = \:
$5_*7 10 i N — 1
LedTseg Led 7569 "I LedTseg Led Tseg
SWROTARY 1P-10W
W8
5 8
0
- v
V5 33 v
vl 3o
VoI Vi
N
" MEASUREMENT & DISPLAY

Hinh 2. S¢ d5 nguyén Iy cda vén k& hién s& sit dung ICL 7107
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Hinh 3. KIT cam bién
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