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CAM BIEN TU MANG MONG
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Mang mdng Bi ché tao dudn dang ¢dm bien Hall. Xac dinh s0dt dién dong Hall, d linh dong

) y o . - , 2 - " ' 3 vl
cia hat tdi va khid ning ng dung dé do tir trweong manh ona chm bidn.

. DAT VAN DI

Bi 13 ban kim ¢6 mirc ning lweng diy viing din hot thip hon so véi dinh vung héa tri, do ¢é
s phl} nhiau n.lly ma Bic¢d nhirng (hl:‘ll L tu do trén vung dan vai nl"‘)ng d&_‘) n; = 2,08.10”0’7’1_3
tac 1o tedng & vimg héa tri vin nong dé no = 3.107em ", Nong do hai loar hat tii khic diu xip
xi nhau nen trong Bi quan sit dwoe nhigu hién twong dicn tir ly thi, dic biét 1a trong hiéu @ng

Ganvano L

Ching t61 da nghién cieu hiéu dng Hall cda Bi & dang ming mdng va &ng dung hiéu ng nay
vao viee chéd tao cda bién mang mdng Bi (CBMMB1) dé do tir trirng trong mot gidi rong.

II. THUC NGHIEM - KET QUA - BIEN LUAN

DE ddm bdo sir song song cida cdc dwong dong, hinh dang cAm bi€n ché tao 1d hinh chir nhit
¢ be rong < 1/4 chigu dii. MSi cam bidn ¢6 it nhit 4 dién cire gdm 2 cwe dong va 2 cue Hall.
Ching tén da ché tao cic danyg cim bién nhir trén hinh 1

Hinh 1. Cac dang CBMMBi st dung hisn g H

Cac CBMMBI dugc ché tao bang phwong phip bée bay nhict tionyg chin khong (¢c& 107* mm
Hg) trén dé Mica c6 46 day tir 0,1 d&n 0,3 mm. Nhiét d6 dé thay Jd8i tir nhiét d6 phong téi 350°C.
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Bi c6 46 sach 99,9999%. Céc cAm bién dwoc khdo sit cé chiéu dai ld 4312 pum, chiéu réng 979 p:ﬂ:
d6 sach dién cuc 12 106 um, dd chénh léch hai dién cwc Hall 1a 2,59 pm. Khi B = 0, dong qua A
bién 12 3 mA thi s.d.d dall do dwgce 13 50 pV. Sy sai léch ndy gdy ra sw chénh léch cida hai mj
ding thé &ng v&i hai cuc Hall, né cé thé dwgc bu trit hoan toan trong mach do.

D3 day cda cdm bién dwoc xidc dinh bing phwong phép giao thoa dong dé day. Ching ¢6 d
day tir 0,3 dén 1,5 um.

D4 linh déng u cia mang Bi trén d€ Mica dwoc xdc dinh bing dién thé ké P306T va dong h
mA nhay. Miu c6 d6 day 0,785 um thi d6 linh dong 1a p =~ 978, 5cm? /V s,

CBMMBi di dwoc khio sit trong tir treomg dong nhit va thay déi dwoc cda nam cham dié
NEW PORT 117 (véi sai 86 1%). Sdd Hall dwoc chi thi bdi microcon hién s6 KEITHLEY 177 ¢

sai 83 1%. Két qud khdo sit véi cdc dong qua bien tir khdc nhau dwge mo td trén hinh 2. C4
dudmg I, 11, III lin lwgt twong (ng véi cac dong qua bién ti 14 4 mA, 3 mA v 1,5 mA.
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Hinfs 2. Sw phy thudc cda Sdd Hall vio tir trrdmg
Céc két qui cho thiy sw phy thudc giira sdd Hall vd cdm &ng tir 1a tuyén tinh trong pham v

2T (do giéi han cda thiét bi do) Digu ndy 13 phi hop véi ly thuyét cda Ziman 1) trong truom
hop cé hai loai hat tii khdc nhaw khi dé hing s8 Hall dwgc x4c dinh biing cong thic:
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Khi n, # n, trong tir trwong yéu cing nhir trong tie trizomg rat manh, hing s6 Hall khén
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Trong khodng tir trirdng trung gian, R phu thude ddng ké vao H va d6 1a nguyén nhin giy
a sir phu thude khong tuyén tinh cda sdd Hall vao tir trwimg. Trong Bi, do n; # n, khong nhiéu
én s déng gop cda 88 hang phu thude tir truwedmg (ti 16 H?) trong (1) khong 1ém. Béi vay daéi vé
i, sdd Hall phu thude tuyén tinh vao H trong mét khodng gid tri tir trudmg kha lén.

D& xem xét dnh hwdng cia nhiét dd 1én sdd Hall, ching té1 da khdo st sdd Hall khi 43t ¢dm
i&n ¢o dinh trong tir trwdng khéng dai 2,8 K Gauss va dong qua cam bién 6n dinh & 3 mA. Két
ud chi ra trén hinh 3 cho thiy trong khodng nhiét d6 thay déi tir 0 dén 60°C, sdd Hall hiu nhw
hong thay d6i. Nguyén nhan (3 do dién tré cda Bi phu thude tuyén tinh vao nhiét dé va hé s8

hiet dien ted lat rat nhd A (’,”(‘r\"f}
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Hinh 3. Suw phu thudc cda Sdd Hall vao nhiét dé.

Khi ché tao cic cAm bi€n trén cling mét tam mica vén cde hwéng khic nhau nhir trén hinh
(a,b), chiing hop vé dirdmg cdt khai cdc géc khiac nhau. Dd day cda ching nhw nhau (d=0,785
m). Trén hinh 4a, cac cdm bién 1, 2, 3, 4, 5 [an lrot cé cdc sdd Hall twong Gmg 13 80 uV, 135
V, 80 uV, 165 uV, 135 uV khi dit ching trong tir trirdmg 1000 Gauss va dong qua bién tir 1a 3
1A. Twrong tur nhir vdy, trén hinh 4b, cic ¢cdm bién 1, 2, 3, 4 [an lrot ¢6 cic sdd Hall twong ng
V180 pV, 95 uV, 180 pV, 0 uV.

Hinh 4. Cic cdm bién hirrng loc theo cic phirong khic nhau trén mit dé mica.
Céc két qui trén chirng td phan: chit cda mang Bi phu thudc rit nhifu vao sr dinh huéng

fa né trén dé mica. Viéc nghién cdu ti€p tuc theo hwéng nay cho ta xic dinh dwoc sw dinh
wéng cda cdm bién trén d€ mica dé c¢ dd nhay cao nhit.
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L. KET LUAN

C4c két qua nhin dwoc tir thue nghiém khing dinh d6 linh déng hat tii cda mang Bi nhé he
nhiéu 8o véi cdc vat litu khdc. Sdd Hall cda cdm bi€n tuyén tinh véi tir trudmg téi 2T, Nguyi
nhin 13 do ¢6 sw tham gia cda cd hai loai hat tai dién tir va 16 trong v&i nong dé xdp xi nha
Sdd Hall hiu nhu khéng phu thuéc vao nhiét d5. CBMM Bi da khdo sit trén diy da dwoc du
vio lim d3u do trong mdy do tir trwvdng MDHO1. Két qua cho thiy hoan toan ¢6 thé ding cd
bién ndy vao muc dich do tir trudmg trong khodng réng 0 - 2T.

Ching t6i c4m on PTS Bach Thanh Coéng di trac déi ¥ kién ve cic két qud da dat dwoc
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THE MAGNETIC SENSOR USING THE Bi
THIN FILM AND APPLICATIONS

The Bi thin films are used to make the Hall sensor. The Hall electromotive, the mobility of the carri
are determined. The results have shown that the high magnetic field can be measured by this Hall senss

Khoa Vat ly - DHTH Ha Nov

30



