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Linh vwe k§ thuit dwoc dé cip

[0001]  Séng ché dé cdp dén thiét bj théng minh, va cu thé 13, sang ché dé cap

dén thiét b théng minh ¢6 cdc than thio roi duoc.
Tinh trang k§ thuit ciia sang ché

[0002] Thiét bi théng minh co6 cac than thao roi duoc cAn phat hién trang thai
két ndi ctia cdc than khic nhau trong thiét bi trong nhiéu kich ban tng dung. Vi
du, d6i v6i vong deo tay c6 tai nghe Bluetooth thdo r&i duge trong cic thiét bi
mang duoe, khi cude goi can dwoc nhin, ngudi ding théo roi tai nghe Bluetooth
tir day bao ¢0 tay ciia vong deo tay, va dit tai nghe Bluetooth véo tai cia nguol
dimg dé nhin cude goi. Trong trwomg hop nay, vong deo tay can phéat hién xem
tai nghe Bluetooth ¢6 dwoc tach tir diy bao cb tay hay khong, va néu tai nghe
Bluetooth c6 duoc tach tir ddy bao cd tay, cudc goi duwoc nhin béng cach su
dung tai nghe. Vi du khac, ddi véi tai nghe théng minh, tai nghe thong minh bao
gbm hai thin tai nghe, va thin tai nghe bao gdm céc bd phin ching han nhu
bang mach, phan t¥ tai nghe trén bang mach, va vo. Tai nghe thong minh cé kich
c& thiét bi giéi han va kha ning kéo dai cua pin yéu. Thén tai nghe bén trai va
bén phai duoc tach ro1 khi tai nghe thong minh duge st dung théng thuong boi
ngudi ding, va than tai nghe bén trai va bén phai c6 thé dwoc gin khi tai nghe
thong minh khong duoe st dung. Do d6, tai nghe théng minh rat d& mang va ¢
thé di vao ché do tiét kiém dién. C6 thé duoc x4c dinh, bing cach phat hién xem
hai than tai nghe da duoc tach hay chua, xem tai nghe théng minh ¢6 & trang
thdi dang st dung hay khong. Néu tai nghe théng minh & trang thai khong st
dung, tai nghe théng minh cé thé duoc kich hoat dé di vao ché do tiéu thu cong
suét thap.

[0003]  Trong giai phap k¥ thuit d3 biét, thong thuong, viée xem hai than da
duoc tach hay chua dugce phat hién béng cach st dung sw phat hién khoang céch,
su phat hién héng ngoai, hodc sy phat hién boi cam bién st dung hiéu ttng Hall,
hodc bang cach sir dung khac, nhung nhidu bén ngoai thudng ton tai. Do d6, do

chinh xdc phat hién khong qua cao, va diéu nay gdy phién todi cho nguoi ding
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trong khi st dung.
Ban chit ky thuat cda sang ché

[0004] Céc phuong 4n cia séng ché cung cAp thiét bi théng minh, dé ning cao
d6 chinh x4c ctia viéc phat hién trang thai cta cac thin thao ro1 duoc cua thiét bi
thong minh.

[0005] Phuong 4n cia sang ché dé xuit thiét bi thong minh cé cac thin thio
ro1 duoec. Thiét bi thong minh bao gém than tht nhit va than thtt hai. Cam bién
st dung hiéu vmg Hall va cdp nam cham huat th nhét duoc bd tri trong than thi
nhat; va nam chdm cam tmg va cip nam cham hat thit hai duge bb tri trong thin
thir hai. Than th@ nhit duoc hit téi thin thi hai bing cach sit dung cip nam
cham hat thr nhat va cip nam cham hut thir hai. Cip nam chim ht thit nhét bao
gdm nam cham hat thi ba va nam cham hat thir tw gin véi nam cham hit thit ba.
Céc cuc tu tinh cta nam cham hut tht ba va nam cham hut tha tw dbi dién nhau;
truc cuc bic-cuc nam cia nam chim hut thi ba vé co ban song song Vo1 truc cuc
bic-cuc nam cla nam chim hat thi tu; va cuc tir ctia mot du ctia mdi nam
cham trong sb nam cham hat thit ba va nam chidm hut thé tu ddi dién mat hit
clia than thir nhat.

[0006] C3p nam chim hut thi hai bao gdbm nam cham hit thir nim va nam
cham hut thtr sau. Nam cham hat tht ndm va nam cham hat thi sau duoc hut
tuwong tng to1 nam cham huat thir ba va nam cham hut thir tu. Cac hudng cia cac
cuc tir tinh cta nam chiam huat thr ndm va nam cham hat thi sau ddi dién nhau;
truc cuc bic-cuc nam cta nam chdm hit th ndm vé co ban song song véi truc
cuc bic-cuc nam cta nam chim hut tht séu; va cuc tir clia mot dau cia mdi cua
nam cham ht th nim va nam chdm hut tht sau ddi dién mat hit cta thin thi
hai.

[0007]  Trong trang thai trong d6 thin thir nhit dwoc hit &1 thin thit hai, cam
bién str dung hiéu tng Hall duoc bd tri trong khoang cia tir trudong duoc tao ra
b6i nam chdm cam tmg, va cam bién st dung hiéu tmg Hall nhin biét tir truong
cuia nam cham cam Ung va g tin higu chi bao.

[0008] MOi cdp nam cham hut bao gém hai nam chim c6 cdc cuc dbi dién

nhau va duoc bo tri canh nhau. Su két hop nam cham hat nay lam giam cuong



36617

do cua tir truomg theo hudng cua cuc khong tir, nho do lam giam nhiéu trong
viéc phat hién dya trén tir trudong boi cam bién s dung hiéu trng Hall.

[0009] Trong sy thuc hién co thé, nam cham hut thi ba va nam cham hat thir
tw duoc gin va duge bd tri trong thin thit nhit. Hai nam chim duoc gin sat
nhau, sao cho dudng cam tng tir tir hudng cia cuc tlr cia bén dbi dién c6 thé
duoc hut hiéu qua, nhd d6 lam giam sy tac dong 1én phan t quanh cip nam
cham.

[0010]  Trong su thuc hién co thé, nam chdm huat thit ndm va nam cham hut
thir sau duoc gén va duoc b tri trong than tht hai.

[0011]  Trong sy thuc hién co thé, mit phfmg duge tao ra trén moi vé trong s0
v6 ctia than thit nhit va vo cta than thit hai [am mat hut.

[0012] Trong sy thuc hién cé thé, mit nhin dudng cam ung tir cua cam bién
sir dung hiéu ting Hall vé& co ban song song véi mit hit cia than thi nhat; va
hudng ciia truc cuc bic-cie nam cla nam chim cam tng vé co ban vudng goc
v&1 mat hit cua than thiy hat

[0013]  Trong su thuc hién c6 thé, mdit nhin dudong cam tng tr cia cam bién
sit dung hiéu g Hall v& co ban vudéng géc véi mit hit cta than thi nhat; va
hudng cla truc cuc bic-cuc nam cta nam chim cam ung vé co ban song song
v&1 mat hat cua than thi hat

[0014]  Trong su thuc hién cé thé, kich ¢& cua nam cham hut thi ba vé co ban
gidng nhw kich ¢& ctia nam cham hut thi tu; va kich ¢& cta nam chim hut thi
nim vé co ban gidng nhu kich ¢& ctia nam cham hut thi sau.

[0015] Céc kich ¢& cua nam chidm ma tao ra c¢dp nam cham hut vé co ban
gidng nhau, sao cho cudng do ctia tir trudng tac dong 1én nam chdm cam tmg va
cAm bién st dung hiéu tng Hall c6 thé dwoc giam hi€u qua.

[0016]  Trong su thuc hién c6 thé, than thir nhit va thin thi hai lan luot 1 thin
tai nghe cua tai nghe thdng minh.

[0017]  Trong sw thuc hién c6 thé, thiét bi thong minh cho phép ché do tiét
ki€m cong suét theo tin hiéu duoc g1 bdi cam bién su dung hiéu tng Hall.

[0018]  Trong trang thai dugc hat, nam cham hiat tht ba va nam cham hut tha

tu ma dugce ket hop v6i nhau duge hit té1 nam cham hat thlr ndm va nam cham
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hut thtt séu ma dwoc két hop véi nhau. Do nam cham hut thit ba va nam chim
hiit thir tw ¢ cac cuc doi dién nhau va duoc bd tri canh nhau, va nam cham hut
tht ndm va nam cham hut thir sau cling ¢o cac cuc ddi dién nhau va duoc b6 tri
canh nhau, sau khi nam chim hut tht ba va nam chim hut thtr tr duoc hit to1
nam chim hut thit nim va nam chdm hat thir sau, tir tredng dugce tao ra chi yéu
gitta nam chim hat th ba va nam chm hut thr tw, va gitta nam chdm hat thi
nim va nam cham hut thir sdu. Su tac dong 1én tir trudng cia nam cham duoc bd
tri gAn d6 13 twong ddi nho. Pidu nay 1a c6 loi dbi v6i cam bién sit dung hidu
tng Hall dé phat hién tir truomg clia nam chim va gt tin hiéu chi bao.

[0019]  Theo khia canh khac, thiét bi thong minh ¢ cac than thao ro1 duoc
duoc tao ra. Thiét bi thong minh bao gdbm than thit nhat va than thir hai. Cam
bién st dung hiéu ng Hall va nam chim thi nhit dwoc b tri trong than thir
nhit. Nam chim va nam chim thir hai duoc bb tri trong than thit hai. Thin tht
nhét va than thit hai dwoc bd tri thdo roi duogc, va duoc hat bz‘”mg cach str dung
nam cham tht nhit va nam chim thtr hai. Céc huéng clia cic truc cuc bic-cuc
nam clia nam chim thir nhit va nam chim thr hai song song véi mit hut; va
nam cham thitr nhit va nam chim th hai duoc bd tri theo cach sao cho chiéu
phin cuc cia nam cham tht nhit nguoc véi chidu phin cuc ctia nam chim thit
hai, sao cho trong trang thai dwoc hit, nam cham thw nhAt duoc hut té1 nam
chdm thu hat

[0020]  Céc truc cuc tir cuia hai nam cham dwoc hut duoc thiét dat song song
vé1 mat hit, sao cho cdc huéng cta cac dudng cam ung tir cia nam cham hut
song song v¢1 mat nhan cua cam bién st dung hiéu ung Hall, nho d6 1am giam
hiéu qua sy tdc dong cua hai nam chdm duoc hut trén cam bién st dung hiéu
ung Hall va nam cham.

[0021]  Thuit ngit "vé co ban song song" dwoc sit dung theo cic phuong 4n
ctia sang ché c6 thé duoc hidu 14 song song, gan nhu song song, hoic c6 goc
duoc thiét dit trude; va thuit ngl "vé co ban vudng goc" cd thé duge hiéu 1a

vudng gobc, gan nhu vudng goc, hodce ¢ goc dugc thiet dat trude.
Mo ta van tat cac hinh vé

[0022] Dé md ta cac giai phap k¥ thuit theo cdc phuong 4n clia sdng ché 15
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rang hon, phin sau ddy mo ta vén tit c4c hinh v& kém theo duoc yéu ciu cho cac
phwong an.

[0023]  Fig.1 la so dd gian luoc cla toan bo tai nghe thong minh theo phwong
4n cua sang ché;

[0024]  Fig.2 1a so dd gian lugce cua trang thai trong @6 hai thin tai nghe cta
tai nghe thong minh dwoc hut;

[0025]  Fig.3 13 so dd khdi cdu tric gian luge cia cam bién st dung hiéu tng
Hall theo giai phép k¥ thuat da biét;

[0026] Fig4laso do gian lwge cta phat hién, bdi cam bién st dung hig¢u ting
Hall, dudng cam Gng tir di qua theo chiéu thing ding mit nhan ctia cam bién s@
dung hi¢u g Hall; |

[0027] Fig.5 la so dd gian lwoc cta dwong cam vmg tir di qua cam bién st
dung hiéu trmg Hall song song theo giai phap ky thuat da biét;

[0028] Fig.6 la so do gian hroc cia két cdu sdp xép cta nam chim va cam
bién st dung hidu tng Hall trong tai nghe thong minh theo giai phép k¥ thuat da
biét;

[0029]  Fig.7 13 so dd gian luwoc ctia su tac dong lén cam bién st dung hiéu ting
Hall boi tir trirong ctia nam cham hut theo gidi phap k¥ thuat da biét;

[0030] Fig.8 la so dd gian lwoc cua su tic dong tir treong ctia nam chim cam
ung b1 nam cham hit trong tai nghe thong minh theo giai phdp ky thuat da biét;
[0031] Fig.9 14 so dd gian lwoc cia két cdu tach roi cia mot than tai nghe
trong tai nghe thong minh theo phwong an cua sang ché;

[0032]  Fig.10 1a so dd gian lugc cta két cdu tach roi ctia than tai nghe khac
trong tai nghe thong minh theo phuong 4n ctia sang ché;

[0033]  Fig.11 14 so @6 gian lwoc cua trang thai trong d6 hai than tai nghe trong
tai nghe théng minh duoc hit theo phuong 4n cia sang ché;

[0034]  Fig.12 14 so dd gian lugce cla sw bd tri cia cip nam chiam hat va cam
bién str dung hiéu tng Hall trong tai nghe thong minh theo phuong an ctia séng
ché:

[0035] Fig.13 1a so dd gian luoc cia sw phin bd clia tir trwomg clia mdt cip

nam chim hut trong tai nghe thong minh theo phwong 4n cua sang che;
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[0036] Fig.14 la so dd gian lrge ctia su phin bd cua tir truomg duoc tao ra boi
nam chiam va nam chim hut trong trang thai trong do6 hai tai nghe duoc hut theo
phuong an cua sang ché; va

[0037] Fig.15 1a so dd gian lwoc clia cac vi tri bd tri ctia nam chidm va cam
bién st dung hiéu tmg Hall trong tai nghe thong minh theo phwong 4n khéc ctia
sang ché.

MBS ta chi tiét sang ché

[0038] Céc phuong 4n cia sang ché cung cAp thiét bi thong minh c6 céc thin
thdo roi duoce. D& mb ta dé dang hon, vi du trong d6 thiét bi thong minh theo cac
phurong an cua sang ché 13 tai nghe théng minh, va cc thin thio rdi duoc lin
lwot 13 thin tai nghe bén trai va bén phdi cta tai nghe thong minh dugce st dung
dé m6 ta. Chuyén gia trong linh vyc k¥ thudt c6 thé hiéu ring, thiét bi thong
minh khéc ¢ cdc than thao ro1 dugc ma co thé & trang thai tach ro1 hodc trang
thai duoc gin ciing ap dung dugc cho sang ché, va thiét bi thong minh dwge md
ta & day c6 thé bao gdm it nhat hai than.

[0039] Nhu duoc thé hién trén Fig.1, tai nghe thong minh 100 bao gdm than
tai nghe thi nhit 1 va than tai nghe th hai 2. Céc d4u cta hai than tai nghe
dwoc két ndi bing cach st dung day két ndi, va cac dau khac duoc hit théo roi
duoc bang cich sit dung nam chim trong than tai nghe. Khi duoc sir dung boi
nguol dung, hai than tai nghe lan lwot dwoc dit vao tai trai va phai clia ngudi
dung, va ¢ trang thai tich roL G day, sir dung c6 nghia 13 tai nghe thong minh
phat nhac, 151 néi, hodc tép audio, va nguoi dung nghe nhac, 161 ndi, hodc tép
audio bing cach s dung hai tai nghe.

[0040]  Khi ngudi dung khéng can st dung hai than tai nghe, hai thin tai nghe
co thé & trang thai duoc hut (nhu dugce thé hién trén Fig.1) va thudn tién cho viéc
bit chit va mang theo, vi du, c6 thé duoc treo quanh cb cua nguoi dung nhw do
trang sic. Tai nghe thong minh co thé xdc dinh, bang cach phat hién trang thai
tach roi hodc duwoc hit cta hai thin tai nghe, xem tai nghe thong minh & trong
trang thai dugc st dung bdi nguoi dung hay trong trang thai lam viéc. Néu hai
than tai nghe duoc hit, dwoc xac dinh ring nguoi dung khdng st dung tai nghe

thdng minh. Néu hai than tai nghe duoc tach, co thé duoc xem xét rang nguol
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ding st dung tai nghe thong minh. Tai nghe théng minh trong trang thai khong
st dung ¢co thé di vao ché dd tiéu thu cong sut thép_, dé tiét kiém dién.

[0041] Dua trén Fig.2, hién thoi, hai than tai nghe cla tai nghe thong minh
duoc hut bang cach sir dung nam cham hit thit nhét 12 va nam cham hit thit hai
22 ma 14n lwot dwoc bd tri trong hai than tai nghe. Nam chdm hut tht nhit 12 va
cam bién st dung hiéu tmg Hall 11 duoc bb tri trong thén tai nghe th nhat 1.
Nam chim hut th@ hai 22 va nam chim cam tmg 21 duoc bb tri trong than tai
nghe thtr hai 2 cing nhau. Cu thé 13, cam bién st dung hiéu tmg Hall 11 duoc
lip dit trén bang mach 13 trong v6 cua than tai nghe thi nhét 1. Khi than tai
nghe thir nhit 1 va than tai nghe th hai 2 & trang thai duoc hit, cam bién si
dung hiéu ung Hall 11 nhan biét tir truong dugce tao ra bl nam chdm cam ung
21 va gii tin hidu chi bdo. Tai nghe thong minh xac dinh, theo tin hi¢u chi bdo,
ring thén tai nghe thir nht 1 va than tai nghe tht hai 2 duoc hut, d6 13, trong
trang thai khong st dung. Trong trang thai dugc hut, mdt hit 3 cua thin tai nghe
thir nhit 1 duoc gin vao mét hiit 4 cta than tai nghe th hai 2 (nhw dwoc thé
hién trén Fig.1), va mit gin chung 6 duoc tao ra sau khi gin.

[0042] Nhu duoc thé hién trén Fig.3, cam bién st dung hiéu tng Hall bao
gdm phan tir Hall 111. Vi du trong d6 phin t Hall 111 14 l4t ban din duoc st
dung. Dong diéu khién I dugc dua dén hai du cta lat. Khi tir trudng déu cta
mat do duong tur thong B dugce dat theo hudng thing dimg ciia lat, theo hudng
vudng goc véi dong dién va tir truong, dién ap Hall 1a do chénh léch dien thé
UH duoc tao. Mbi quan hé gitta ching 1a Uy = k.IB/d. Trong cong thire, d 1a d
day ctia Iat, k dwoc goi 14 hé s& Hall, va tri s6 cta k lién quan t6i vat lidu cua l4t.
Phén t& Hall 111 tao ra d6 chénh léch dién thé rit nho. Do do, thong thwong,
phﬁn txr Hall 111, mach khuéch dai, mach bu nhiét, mach Cf’lp nguén duoc didu
chinh, va tuong tw dugce tich hop thanh mét vi mach, va vi mach dwoc goi la
cdm bién st dung hiéu tng Hall. Cam bién st dung hiéu tmg Hall duoc sit dung
theo cdc phuong 4n ciia sang ché c6 thé 1 cam bién sir dung hiéu tng Hall tuyén
tinh bao gém 13}3511 tor Hall, b6 khuéch dai tuyén tinh, va mach 1ap lai emito va
dwa ra thong s6 dang twong tu. Ngoai ra, cam bién st dung hiéu tmg Hall ¢6 thé

13 cam bién loai chuyén doi stt dung hiéu tmg Hall bao gom bd 6n dinh dién ap,
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ph§11 tr Hall, bo khuéch dai vi sai, bd kich hoat Schmitt, va téng dua ra va dua

ra thong so6 dang so.

[0043]  Loai bt ky cta cam bién st dung hiéu tmg Hall c6 thé duoc thiét dat
dé& dua ra céc tin hidu khac nhau theo cudng do cta céc tir truong dwoc phat hign
khac nhauy, dé gri cac tin hi€u chi bdo khac nhau; va tai nghe thong minh xdc
dinh, theo tin hiéu chi béo, xem hai than tai nghe ¢ trong trang thai duoc gzin
hay trong trang théi tich roi. Thén tai nghe thong minh diéu khién, theo tin hidu
chi bdo, thin tai nghe thong minh dé di vao ché @6 tiét kiém dién. Cu thé 13, néu
no duoc xac dinh rﬁng hai than tai nghe o trang thai duoc hit, nd chi bao rzing
tai nghe théng minh & trang thai khong sit dung, va than tai nghe thong minh c6
thé duoc didu khién dé di vio ché b tiét kiém dién. Néu n6 dugc xéc dinh ring
hai thn tai nghe & trang thai téch roi, tai nghe théng minh dwoc diéu khién dé di
vao ché d6 1am vide. Phin nay 13 k§ thuat duoc hiéu béi ngudi ¢ hidu biét trung
binh trong linh vuc k¥ thuat. Dé mb ta dé dang hon, theo cic phuong an cua
sang ché, sau do, tin hiéu chi bdo duoc dua ra dé chi bdo ma cam bién st dung
hiéu mg Hall dua ra tin hiéu chi béo theo tir truong dwge phat hi€n trong trang
thai duoc hit, va tai nghe thong minh c6 thé x4c dinh, theo tin hiéu chi béo, rzling
hai thén tai nghe & trang thai dwoc hat. Céc chi tiét cu thé cta viéc xem cam bién
st dung hiéu ung Hall cu thé dwa ra mitc cao hay mtec thép, cach thire than tai
nghe thdng minh xac dinh, theo tin hi¢u dugc dua ra boi cam bién st dung hiéu
ung Hall, ma hai than tai nghe & trang thdi dugc hut, va twong tu khong duwoc
mo ta lai.

[0044] D& md ta d& dang hon, mit ma 13 cda phan tir Hall 111, d6 14, 1at ban
dan, va trén d6 dudng cam tng tir duge tao ra boi nam cham cam ung 21 duoc
nhin theo huéng thing dimg dwoc goi 1 mit nhén 5 cla cam bién st dung hiéu
ung Hall (nhv duoc thé hién trén Fig.4). Khi thanh phin twong dwong thing
dtng cua tir trudong duoc tao ra boi nam chdm cam ng 21 ma di qua mat nhan 5
ctia cam bién st dung hiéu ing Hall vuot qué ngudng, cam bién st dung hidu
ung Hall dua ra tin hidu chi bdo. Dieu nay dugc giai thich 1a, hodc cam bién don
cuc st dung hiéu tng Hall hodc cam bién ludng cuc st dung hiéu tng Hall ¢o6

thé dwoc chon lam cam bién st dung hiéu ing Hall theo cac phuong 4n cua sdng



36617

ché. Nha san xuét c6 thé thiét dit twong ng vi tri clia nam chim cam tng 21
theo cam bién su dung hiéu ting Hall dugc chon. Vi du, néu cam bién don cuc
st dung hiéu trng Hall dugc chon, cam bién don cuc st dung hi€u tng Hall can
thu dudong cam g tir ma vudng gbc véi mit nhén 5 va theo hudng tir cam bién
stt dung hiéu ing Hall t6i nam chdm cam tmg 21, sao cho cuc S ctia nam cham
cam tmg 21 d6i dién mit hut 6, va cuc N ctia nam chim cam tmg 21 nguoc véi
mat hut. TAt nhién 13, chiéu phin cuc cua cam bién stt dung hiéu tng Hall c6 thé
khong bi giéi han, mién 13 dudng tir thdng di qua cam bién st dung hiéu Ung
Hall dat dén ngudng ding dé kich hoat cam bién st dung hiéu tmg Hall. Ngoai
ra, nhu dugce thé hién trén F 1g.5, khi tir treong di qua ph'iin tir Hall 111 cta cam
bién s dung hiéu ing Hall song song, d6 13, vé co ban song song v&i mit nhén,
thanh phan twong duong thing dlng ctia dudng cam tng tir di qua mit nhin cua
cam bién sir dung hiéu tmg Hall bing khong hoic gin bing khong, va cam bién
stt dung hiéu trng Hall khéng dua ra tin hiéu chi bao hodc dwa ra tin hiéu chi bao
riéng ré.

[0045]  Nguyén tic thong thuong ciia cam bién st dung hiéu ng Hall theo cac
phuwong an cua sang ché dwoc md ta vin tit trén ddy, nhung theo cich thay thé
nam cham hat 12 va 22, nam chim cam tng 21, va cam bién st dung hiéu tng
Hall 11 trén Fig.2, d6 chinh xac phat hién cua cam bién st dung hiéu vng Hall
van bi tac dong. Ly do 13, dbi véi thiét bi thong minh dwgc thu nhé, khoang cach
bd tri gitta cam bién st dung hiéu tng Hall 11 vA nam chim hut thir nhit 12
va’/hodc nam chdm hat thit hai 22 bi gidi han, va trong trang thai trong do6 hai
nam chiam dugce hut hodc duoc tach, cam bién st dung hiéu ung Hall 11 co6 kha
ning rat cao 1a bi nhidu boi tir trudng duoc tao ra bdi nam chim hut tht nhét 12
va/hodc nam chdm hat tht hai 22, dan dén cam bién su dung hiéu tng Hall 11
guri tin hiéu chi bdo khong dung hodc khong g tin hi€u chi bdo. Vi du, c6 dua
trén Fig.6 va Fig.7, trong trang thai trong d6 hai than tai nghe duoc tich, cam
bién st dung hiéu vmg Hall 11 phat hién tir trudmg duge tao ra bdi nam chdm hut
thir nhat 12, va g tin hiéu chi bio khong ding. Do d6, tai nghe thong minh xéc
dinh khong chinh x4c ring than tai nghe & trang thai dugc hit. Giai phdp gidi

han chiéu phin cuc ctia cam bién st dung hi€u tng Hall va st dung cam bién
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don cuc st dung hiéu tng Hall. Cam bién don cuc s dung hiéu tng Hall c6 thé
nhan biét chi tir truong theo mot hwdng cu thé (vidu, cuc N), sao cho hudng cta
i truong cia nam cham huat th nhit 12 ma di qua cam bién sir dung hiéu ting
Hall khong khép chiéu phan cuc yéu cdu clia cam bién st dung hiéu tng Hall,
va cam bién st dung hiéu tng Hall khong dugce kich hoat. Tuy nhién, trong
truong hop nay, mot mat, su lua chon cta cam bién st dung hiéu ung Hall bi
gidi han, chi cam bién don cuc st dung hiéu ung Hall c6 thé duoc su dung, va
cam bién st dung hiéu g Hall tit ca cac cyc (cam bién lrdng cue st dung hiéu
ung Hall) khong thé duoc st dung. Cam bién st dung hiéu tmg Hall tAt ca céc
cuc ¢o thé nhin biét tir trudng theo hudng cia cuc N hodc cuc S. Vi du, cam
bién don cuc st dung hiéu tng Hall c6 thé nhan biét chi tir treong ma 13 cta
cudn cam vudng gbc vo1 cam bién st dung hiéu tng Hall va 1 tir trén xudng
dudi hodc tir duéi 1én trén. Cam bién ludng cuc st dung hiéu tng Hall co thé
nhin biét tir truong ma 13 cta cudn cam vudng goc véi cam bién st dung hiéu
ung Hall va la tir trén xubng dudi va tir dudi 1én trén.

[0046]  Mat khac, nhw duoc thé hién trén Fig.6, khi hai than tai nghe duoc hut,
céc chidu phan cuc cia cdc dAu clia nam chAm hat tht nhit 12 va nam cham hut
thtt hai 22 ma ddi dién mat hat cta hai nam cham ddi dién nhau, sao cho hai
nam chim duoc hat do cac cuc ddi dién nhau. Mit g'ﬁn 6 la mat tiép xuc hodc
mat gén cua hai than tai nghe khi mit gz“'m 3 cua thin tai nghe thi nhit va mit
gin 4 cua than tai nghe thit hai & trang thai duoc hit. Dya trén Fig.8, do kich ¢&
ctia thiét bi théng minh dwgc thu nhé bi gidi han, khoang cich gilta nam chim
trén Fig.8 bi giéi han, va nam cham hit thi nhat 12 va nam chim hut thtt hai 22
ma & trong trang thai duoc gin day hodc hit nam chdm cam tng 21. Trén Fig 8,
van ¢6 khe gitta nam cham hut th nhat 12 va nam chim hat th@ hai 22 trong
trang thai duoc hut. Trong san phiam, thong thuong, hai nam chim khéng duoc
bd tri truc tiép trén mat hat, va thong thwong, hai than tai nghe can duoc bao vé
boi vo. Nam cham hit thir nhit 12 va nam cham hut thi hai 22 duoc bd tri tai
céc vi tri trong vo va gan véi mét hit. Do d6, ngay c khi hai than tai nghe duoc
lip, van c6 khe gitta hai nam chidm va hai nam chim khong thé duoc gin dé

dang mdt cach lién manh. Trang thai ctia nam cham cam tng 21 va cam bién s
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dung hiéu tng Hall 11 1a twong tu.

[0047] Theo cach nay, tit truong cua nam cham cam tmg 21 co thé Iéch tir
ving nhan cua cam bién st dung hiéu tng Hall. Do do, trong trang thai duoc
hat, duong cam Umg tr cua nam chidm cam tng 21 ma di qua cam bién st dung
hiéu g Hall 11 khong thé cho phép cam bién st dung hiéu tmg Hall dé tao tin
hiéu cam bién, va do d6, cam bién st dung hiéu trng Hall khong thé gui tin hi¢u
chi bao. Do d6, tai nghe thdng minh xac dinh khoéng chinh xac ring c4c tai nghe
van trong trang thai tich r&i. Tuy nhién, van dé nay co thé ciing duoc giai quyét
bing cach difu chinh géc cia cam bién st dung hidu tmg Hall 11. Vi du, gbc
ctia cam bién st dung hiéu tng Hall 11 dugc didu chinh, sao cho trong trang thai
trong do6 hai tai nghe duoc hut, mdt nhan cua cam bién st dung hi¢u tng Hall 21
duoc gin v6i nam chdm cam ting 21. Ngay ca khi tir trudong clia nam chim cam
Umg 21 bi nhiéu bdi nam chdm hit va léch, duong cam tng tir cia nam chim
cam tmg 21 van di qua cam bién st dung hiéu tng Hall 11. Tuy nhién, trong
trudng hop ndy, c6 yéu cau nghiém ngit v& cée vi tri cia cam bién st dung hiéu
ung Hall 11 va nam chdm cam tng 21. Mic du didu nay 1a co thé vé& mit ky
thuat, kich c& va thiét ké két ciu ca tai nghe hién thoi bi giéi han 16n & d6.
[0048] Do do, dé lam gidm su tac dong cia nam chim hut trén cam bién st
dung hiéu ung Hall, cac vi tri bd tri clia cam bién st dung hiéu ung Hall va nam
cham khong bi gidi han, va chiéu phan cuc cia cam bién st dung hiéu tmg Hall
khong bi gidi han hodc, sao cho khong gian cua san phém duoc tiét kiém trong
khi san xuét, va dat duoc do linh hoat cao hon. Theo cic phuong 4n cua sang
ché, giai phép theo sang ché duoc md ta chi tiét bing cach st dung vi du cu thé
sau day.

[0049] Dua trén Fig.9, su thuc hién theo sang ché dugc mé ta béng cach st
dung tai nghe thong minh cho vi du. Trén Fig.9, than tai nghe thu nhit 1 bao
g?)m vo, bang mach 13, va cdp nam cham hut th nhit 10. Bang mach 13 duoc
lip dit trong vo, va cam bién st dung hiéu tmg Hall 11 dwoc b tri trén bang
mach 13. T4t nhién 13, tai nghe lién quan dén cac bd phan ching han nhu bd x
Iy, bd nhé, va bo thu phat radio cé thé con duoc bd tri trén bang mach 13, va

khéng duogc md ta 1an luot trong phurong 4n nay. Vo ¢ mit phing. Mit phing la
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mit phftng trén d6 hai thén tai nghe dwgc hut. Mt phing duge xac dinh 1dm mit
gin 3 cua than tai nghe thnr nhat 1. Cam bién st dung hiéu tng Hall 11 duge b
tri tai mot dau cta bang mach 13 g§11 vG1 mat gén 3, va tuong Ung vé1 vi tri cua
nam chdm cam tng 21. D6 13, trong trang thai dwoc hit, cam bién st dung hi¢u
tng Hall 11 duoc bd tri trong khoang cta tir truong duoc tao ra bédi nam chim
cam ung 21, dé nhan biét, trong trang thai duoc hit, tir truong duoc tao ra boi
nam chim cam tmg 21 trong thin tai nghe thir hai 2. Ranh thu nhit 14 duoc tao
ra trén mit gin 3 cia than tai nghe thit nhat 1 va duoc tao cu hinh dé chira cip
nam cham hit thit nhat 10. Truc cuc bic-cuc nam ciia cip nam chim hat tht
nhit 10 v& co ban vudng gbc véi mit gin 3, va cip nam chdm hut thi nhat 10
dugc cb dinh trong rinh tht nhét 14. Cip nam chim hut thi nhit 10 bao gbdm
nam cham hut tht ba 121 va nam cham hut th tw 122. Sy bd tri ctia nam chim
trong than tai nghe thit hai 2 ddu tién dugc mb ta van tat dudi day, va sau do,
céch bd tri cia cdp nam chim hut thit nhét 10 con duoc md ta twong ng dua
trén su bb tri ctia nam chim trong thin tai nghe thir hai 2. Truc cuc bic-cuc nam
14 vecto ctiia nam cham tir cuc N td1 cuc S, do 14, cdc hudng cia cac cuc tix tinh.
Cuc tir 12 phin c6 tir tinh manh nhét trong thin nam chdm. Khi thin nam chim
quay tu do trén madt phing nim ngang nim yén, ludn cé cuc tr chi téi phia nam,
va cuc tir con lai chi té1 phia bic. Cue tir chi t&i phia nam dwgc goi la cwe nam
(cue S), va cuc tir chi té1 phia bic duoc goi 13 cuc bic (cuc N).

[0050] Dua trén Fig.10 va Fig.11, rinh thir hai 23 va ranh thw ba 24 duoc tao
ra trén mat gén 4 cta than tai nghe thir hai 2. Ranh thir hai 23 duoc tao cAu hinh
dé chua cip nam chim hat thir hai 20, va ranh thir ba 24 dwgc tao cAu hinh dé
chtra nam chdm cam tng 21. Cép nam cham huat thr hai 20 bao gdm nam chim
hat thir ndm 221 va nam chdm hut thi sdu 222. Trong trang thai dwoc hut, ranh
thir hai 23 nguoc voi ranh thi nhit 14 cua than tai nghe thir nhat 1. Nam chim
cam tmg 21 gin véi cam bién st dung hiéu tmg Hall 11. Nam chim hit tht ba
121 va nam cham hut thir tw 122 dwge hit twong tmg té1 nam cham hat tht ndm
221 va nam chim hat thir sdu 222 duwdi tdc dong cua su hit twong ng, hodc
ching cé thé duoc hat tai g6c khac. Viée hut khong bi gidt han & viee duogc thuc

hién bing cach sir dung mit gin 6. O d4y chi la mot phuwong 4n.
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[00s11 Cu thé 13, cdc truc cuc bic-cuc nam ctia nam cham hit thir ba va thi tw
cua cdp nam cham huat tht nhét 10 vé co ban vudng gbc t&i mit gin 3 clia than
tai nghe thir nhat 1, va cdc hudng ctia cdc cuc tir tinh dbi dién nhau. Ngoai ra,
cue tir (cue N hodc cuc S) cia mot dau cua moi cua nam cham hut thir ba va thir
tw d61 dién mat gz"in 3.

[0052] Dua trén Fig.12, trong sy thuc hién, nam cham hut tht ba 121 ¢o thé
duoc bd tri bén canh nam cham hat thit tw 122. Trong phuong an nay, cuc tir cua
mot dAu ctia nam chaAm hut tht ba 121 g'fm vél mat gfm 6 1a cuc nam, va cuc tr
ctia mot dau ctia nam cham hut thi tw 122 gin véi mit gin 6 14 cuc bic. Ngoai
ra, cuc tir cua mot dAu cua nam chdm hat th ba 121 g?m vo1 mat grfm 6 1a cuc
bic, va cuc tir clia mot dau ciia nam cham hat th tw 122 gin véi mit gdn 6 1
cuc nam. Tom lai, theo cdc phuong an cua sang ché, ca hai dau cuc cla nam
cham hit th ba 121 va nam chim hut thir tw 122 gan v&i mit gin 6, va céac
chiéu phan cuc cia cac dAu clia nam cham hit tht ba va thi tr gin véi mit gin
6 dbi dién nhau.

[0053] C6 thé duoc hiéu ring, khe ciing duoe cho phép gifta nam chdm hat
thir ba 121 va mit gin 3 cta than tai nghe thit nhit va gitta nam cham ht thit tw
122 va mat ga"m 3 cua than tai nghe thi nhét: hoic phﬁn tir khac duoc b tri gitta
cic dAu cta nam cham hat thi ba 121 va nam chim ht th tw 122 ma ddi dién
mat gfm 3 va cac vo. Puoc xem xét r§11g khi hai thin tai nghe dugc hut, tu
troedong twong d4i manh duoc yéu cau. Pé tao ra luc hut twong dbi manh, tot hon
13, nam cham hut thi ba 121 va nam chdm hit thir tr 122 gan nhét c6 thé véi
mat gz”'m 3.

[0054] Mot cach tuy chon, ¢ thé ciing c6 khe gitta nam cham hut thi ba 121
va nam cham hut tht tw 122.

[0055] Fig.13 1a so dd cla tir trudng trong mit cit sau khi nam cham hit tht
ba 121 duoc két hop v&i nam chim hat the tw 122. Trong phuwong an nay, nam
cham hat thir ba 121 va nam cham huat th tw 122 dwoc bd tri theo cach bb tri
néu trén, sao cho su tic dong cta cdp nam cham hut thw nhat 18n cam bién st
dung hié¢u ung Hall c6 thé duoc giam. Nguyén tic 13, tir trudng twong d6i manh

duoc tao ra gitta cuc nam cta nam chim hut th ba 121 va cuc bac cua nam
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cham hut thir tvw 122 ma duogce b tri tai cung dAu, sao cho céc tir truong duoc tao
ra gilta cac cuc nam va cac cuc bic cia nam chim hut thit ba 121 va nam chdm
hit th tu 122 dwoc lam suy yéu 1én. D6 13, mot s6 dudng trong sb cac duong tir
tinh dugc phat ra ban dAu tir cuc bic cia nam cham hut thir ba 121 di vao cuc
nam cua nam cham hut thie tir 122, va rat it duwong tir tinh di vao cuc nam cua
nam cham hat thit ba 121. Tuong tw, mdt so dwuong trong s6 cac duong tir tinh
dugc phat ra ban diu tir cuc bic cua nam cham hat tht tw 122 di vao cuc nam
clia nam cham hat thi ba 121, va rét it duong tir tinh di vao cuc nam ctia nam
cham hat thit tw 122. D6 13, mdt s6 dudng trong s6 cac duong cam Ung tir ban
dAu tr cuc bic téi cuc nam cta nam chim hut tht ba hodc thir tw duoc chuyén
ddi dé theo hudng tir cuc bic ctia nam chim hit thir ba 121 t&i cyc nam cua nam
chidm huat tht tw 122, hodc theo hudng tir cuc bic cta nam chim hat tht tw 122
t&i cue nam cGa nam cham hut thir ba 121. Theo cach nay, tir truong cua su Kkét
hop cia nam chdm hiit tht ba 121 va nam chim hit thi tw 122 ma tdc dong bén
ngoai duoc lam yéu.

[0056]  Trén Fig.13, mét dd cao hon cua cic dudng tir tinh chi bdo tir trudong
manh hon; nguoc lai, mat do thfip hon cua cdc duong tir tinh chi bao tir trirong
yéu hon. Tai cac dAu ctia nam chim hut thit ba 121 va nam chim hat thi tw 122
gin véi mit gin 3, tir trudng twong d61 manh duoc tao ra gifta cuc nam clia nam
cham hat thit ba 121 va cuc bic cua nam cham hut thit fir 122, va mat dd cua céc
duong tir tinh gitra ching la tuong dbi cao. D6 14, cuc bic clia nam chim hut thi
tu 122 dwoc dua vao hiec hut twong ddi manh tir tir trudng tai cuc nam cua nam
cham hut thit ba 121, va hau hét cac duong cam tng tr duge tao ra tai cuc bic
cta nam cham huat thr tw 122 di vao cuc nam cua nam cham hat the ba 121.
Tuong tu, tai cac dau cua nam chim hat th ba 121 va nam cham hut thi tw 122
ra xa khoi mit gin 3, tir truong twong d61 manh ciing dugc tao ra gifta cuc bic
cua nam cham huat tht ba 121 va cuc nam ctia nam cham hat thir tw 122. Twr
treong gitta cac cuc nam va bic cua nam chidm hat thir ba 121 hodc nam chim
hat the tw 122 dugce lam yéu. Cam bién st dung hiéu ung Hall duoc bd tri tai
mot phia ctia nam chidm hit tht ba 121 hodc nam cham hut thir tw 122. Do cac

tlr trudng tai hai phia cia nam chdm hut tht ba 121 hodc nam cham hut tht tu
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122 duoc lam suy yéu 16n, rat it dudng tir tinh ctia nam chim hit thir ba hodc
thit t di qua cam bién st dung hiéu tng Hall 11, sao cho cam bién st dung hiéu
tng Hall dwgc ngin chin khoi su thuce hién phat hién sai.

[0057] Chu ¥ ring, dé lam yéu tir trwong gilta cdc cuc nam va béc clia nam
cham hut thir ba 121 hodc nam cham hut tht tw 122, cdc khoang cach giita hai
dAu cuc cua nam chim hut tha ba 121 va hai diu cuc dbi dién ctia nam cham hat
thir tu 122 cin ngdn nhat co thé, va cac khoang cach cang ngin hon chi bao o
din tlr cao hon gifta cdc diu cue ctia nam chim hit thir ba 121 va nam chdm hut
thir tw 122. Pudng tlr tinh Iudn di doc theo dudng c6 do dan tir cao nhét (d6 13,
dién tré tir thip nhét). Do 1a, tir trudng duoc tao ra gifta cac dau cuc clia nam
cham hut th ba 121 va nam cham hat thit tuw 122 manh hon, va tir trudng dugc
tao ra gilta cac cyc nam va bic ctia nam chiam hit thit ba 121 hodc nam cham
hat thi tw 122 yéu hon. Khi nam chdm hut thit ba 121 duoc gin véi nam cham
hut th twe 122, dat duoc hiéu qua t6t nhat.

[0058]  Tir truong twong d6i manh duoc tao ra gitta dau cuc cia nam chdm hut
thir ba 121 va dau cuc cua nam chidm hat the tw 122 sau khi Kkét hop, va t
truong duoc tao ra gilta cac cuc nam va bic ctia nam chim ht tha ba 121 hodic
nam cham huat thir tw 122 duoc lam yé’u. Do d6, su tac dong €n cam bién st
dung hiéu ung Hall 11 duogc bd tri gAn nam cham hut thir ba 121 va nam chdm
hat thtr tw 122 duoc giam. Theo cach nay, vi tri Iép dat cam bién su dung hig¢u
ung Hall 11 ¢6 thé duoc chon ¢ dinh, dé lam giam kich c& cua thiét bi thong
minh. Do d6, khong gian thiét ké I6n hon dwgc danh riéng cho thiét ké két cdu
va thiét ké vé bé ngoai ciia thin tai nghe. Ngoai ra, cam bién don cuc st dung
hiéu tmg Hall 11 hodc cim bién sit dung hiéu tmg Hall tit ca cac cuc 11 c6 the
dwoc chon. Do d6, su tac dong cua tir truong cuia cap nam cham hut thi nhat 10
trén cam bién st dung hiéu tmg Hall 11 khong can duoc ngidn chidn hodc duoc
giam dua trén tinh don cuc.

[0059] Trong cic phuong an cua sang ché, mit phing duoc tao ra trén moi
cua cac vo cua hai thin tai nghe lam mat gén, dé hd tro viée hat gitra hai than ta1
nghe b:ing cach st dung mat phz:mg. TAt nhién 14, trong su thuc hién khac, mat

gin ¢6 thé 1a mat cong hodc c¢6 hinh dang khac.
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[0060]  Cap nam chim hut thir hai 20 duge b tri trong than tai nghe thit hai 2,
cin dugc hut téi cdp nam cham huat thtr nhit 10 theo cich so khép. Puoc xem
xét rang cip nam cham hut thw nhét 10 13 sw két hop clia nam chim hat th ba
121 va nam cham hut thir tw 122, va duoc hit t6t hon téi cdp nam chdm hut thi
nhit 10, cip nam cham hat thit hai 20 ¢co6 thé bao gdm nam chim hut thir ndm
221 va nam chim hut thit sdu 222. Cach két hop cia nam chdm hut thir ndm 221
va nam cham hut tht sdu 222 tuong tr véi cach két hop ctia nam chim hut thi
ba 121 vA nam cham hat thit tu, va cac chi tiét khong duoc md ta & ddy. Theo
cach nay, su tdc dong ciia cip nam cham hut th hai 20 trén nam cham cam Gng
21 duoc glam. TAt nhién 13, tai mot dau g?m vG1 mat grfm 4 cta than tai nghe thw
hazi, chiéu phan cuc ctia nam cham hut thtt ndm 221 nguoc véi chiu phan cuc
ctia nam cham hiat thir ba 121. Tuong ty, tai mot dau g;;fln v&1 mat gén 4, chidu
phén cuc clia nam chim hit thir sdu 221 nguge vo1 chiéu phin cuc clia nam
cham hat th tw 122.

[0061] Dua trén Fig 14, trong trang thai dwoc hut, nam cham hut thir ba 121
va nam chiam hut tht tv 122 ma dugc két hop véi nhau duwoce hit té1 nam cham
hit th ndm 221 va nam cham hut tht sau 222 ma duoc két hop v6i nhau. Do vi
tri bd tri ctia cam bién st dung hiéu tng Hall 11, cam bién st dung hiéu tng
Hall 11 c6 thé khéng gin dugc véi nam chdm cam tng 21. Tuy nhién, bing cach
stt dung thiét ké ctia nam chim hut theo cdc phuong én cua sang ché, cac tir
truong cua cdp nam cham hit thi nhat 10 va cip nam chim hut th hai 20 ¢ rat
it tdic dong 1én nam cham cam tmng 21 va cam bién st dung hiéu ung Hall. bidu
nay 13 ¢6 loi dbi véi cam bién sit dung hiéu tng Hall 11 dé phét hién tir trudng
clia nam chim cam Ung 21 va gt tin hiu chi bdo. Sau khi hai than tai nghe
duge tach, tir trudng dugc tao ra boi cdp nam cham thir nhit 10 khong giy nhidu
cam bién st dun g hiéu tmg Hall.

[0062] Cam bién sit dung hiéu tung Hall 11 theo cac phuong 4n cla sing ché
nhan biét tir truong cia cuong dd cu thé ctia nam chdm cam tng 21, va gui tin
hiéu chi bao. Tai nghe thong minh xac dinh, theo tin hicu chi bao ch§11g han nhu
tin hiéu chi bdo ctia mitc cao dwge dua ra boi cam bién st dung hiéu tng Hall,

ma than tai nghe thu nhét 1 va than tai nghe thit hai 2 & trang thai dwoc hut. Khi
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thén tai nghe th nhét 1 va thin tai nghe thit hai 2 duoc tach, vi dy, phin nhét tai
(earbud) cua thin tai nghe thi nhat va thit hai duoc dit tai hai tai cta ngudi
dung, do khoang cach gitta cam bién st dung hiéu tng Hall 11 va nam chim
cam Umg 21 ma lan luot duoc bd tri trong than tai nghe thi nhét 1 va than tai
nghe thir hai 2 twong dbi dai, cam bién st dung hiéu ung Hall 11 khong thé phat
hién tlr trudng cta nam chdm cam ung 21, va cam bién st dung hiéu tmg Hall
11 kich hoat tin hiéu chi bao, vi du, gt tin hi€u chi bao cta muic thf’lp. Trong
truong hop ndy, thin tai nghe thong minh xdc dinh, theo tin hiéu chi bao cua
nire thap, ma hai than tai nghe duoc tich, va tai nghe ¢6 & trang thai dang st
dung hién thot

[0063] MOt cdch tuy chon, mdt nhan ctia cam bién st dung hiéu tng Hall 11
c6 thé duoc xem xét 14 duoc bd tri tai vi tri vudng goc véi mit gz'in 3. Néu mat
nhén duoc bb tri theo cach nay, hudéng clia cuc tr ciia nam chim cam tmg 21 can
cin duoc thiét dit song song véi mit hit 3, sao cho dudng cam tng tir cia nam
cham cam tng 21 c6 thé di qua mdit nhan cua cam bién st dung hiéu tmg Hall
11, do cam bién st dung hiéu vmg Hall 11 ¢6 thé phét hién chi dudng cam tng
ttr di qua theo chiéu thing dimg mit nhin cla cim bién st dung hiéu tmg Hall
11 hodc thanh phan twong dwong thing dimg ctia tir trudng ma di qua mét nhan,
nhung khong thé phat hién duong cim Ung tir song song véi mat nhén. Bing
céch str dung su bd tri nay, cip nam chdm hut khong téc dong cam bién st dung
hiéu trng Hall va nam cham cam ung 21.

[0064] MOt cach tuy chon, kich c& ciia nam cham hut tht ba 121 vé co ban
gidng nhur kich ¢& ctia nam cham hut tht tu 122; va kich ¢& ctia nam chdm hut
thir niim 221 v& co ban giéng nhw kich ¢& cia nam chdm hit thir sdu 222.

[0065] Ché ¥ rang, thuat ngit "vé co ban song song" dugc st dung theo céc
phuong an cua sang ché c6 thé duoc hidu 14 song song, gin nhw song song, hodc
c6 gbc dugce thiét dit trude: va thut ngit "v& co ban vuong gbéc" cod thé duoc
hidu 14 vudng gbe, gin nhwr vudng goc, hodc c¢6 gbe duoc thiét dat trude.

[0066] Theo phuong an khac, nhu duoc thé hién trén Fig.15, cip nam chim
hut thr nhét bao gdm nam chim thtr nhit 30; va cip nam chim hut th hai bao

gdm nam chim th hai 40. Céc phan t khéc, vi du, cac phén tir trong than tai
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nghe chﬁng han nhw nam chdm cam tmg 21, cam bién st dung hiéu ung Hall 11,
va bang mach in giéng nhu ching trong phan mé ta clia cac phuong 4n néu trén,
va céc chi tiét khong dwoe md ta & day. Khac biét & chd, cac hudng cla cac truc
cuc bic-cuc nam cia nam chim thi nhat 30 va nam cham thir hai 40 song song
vl mat gén 6, va nam cham th nhét 30 va nam cham thit hai 40 duoc bd tri
theo cach sao cho chiéu phan cuc ctia nam chdm tht nhit 30 ngwoc véi chiéu
phin cuc cta nam chidm thir hai 40, sao cho khi cac tai nghe duoc hut, nam
chAm tht nhit 30 hit nam chdm thit hai 40.

[0067]  Céc truc cuc tir cua hai nam cham dugce hit dugc thiét dat song song
v&i mat hit, sao cho su tic dong ctia hai nam chdm dwoc hit 1én cam bién sit
dung hiéu ing Hall va nam cham cé thé duoc giam hiéu qua.

[0068] Trong cac phuong an, dé d& hiéu hon, chi than tai nghe thong minh
duoc st dung cho vi du ¢ mb ta. Chuyén gia trong linh vuc k¥ thuat c6 thé hiéu
ring, sang ché ciing ap dung duogc cho thiét bi khac ma phat hién, bang cach st
dung viéc hut cua nam chim va bing cach st dung cam bién st dung hiéu tmg
Hall, xem hai dau ¢6 duoc hat hay khong.

[0069] Phan mb ta trén day chi 1a cac su thuc hién cu thé cla sang ché, nhung
khong c6 muc dich gidi han pham vi bao ho cua sang ché. Su thay ddi hodc thay
thé bat ky dé dang duoc chi ra bdi chuyén gia trong linh vurc ky thuat nim trong
pham vi k¥ thudt duoc boc 10 theo sang ché s& ndm trong pham vi bao ho cua
sang ché. Do d6, pham vi bdo hd ctia sang ché s& 1a pham vi bao hé clia yéu cau

bao ho.
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YEU CAU BAO HO

1. Thiét bi thong minh c6 céc than thdo roi dwgc, trong d6 thiét bi thdng minh
bao gdm:

than thir nhét, trong d6 cam bién st dung hidu tng Hall va cip nam chdm
hiit thit nhit duoc ¢ dinh vao than thi nhat; va

than tht hai, trong d6 nam chdm cam tng va cdp nam cham hut thir hai
duoc ¢b dinh vao than thi hai, trong dé

than thir nhit duge hit t61 than thit hai bang cach stt dung cdp nam chim
hut thit nhat va cip nam chim hit thit hai;

cip nam cham hut tht nhit bao gdm nam chim hut thr ba va nam chim hut
thir tir gﬁn véinam cham hut thir ba; cac cuc tir tinh ctia nam chim hat thit ba va
nam cham hut tht tu d6i dién nhau; truc cire bic-cuc nam cta nam cham hut thir
ba vé co ban song song v&i truc cuc bic-cuc nam cliia nam chdm hut the tu; va
cuc tlr cia mdt dau clia mdi nam cham trong s6 nam chim hut thit ba va nam
cham hitt thir tw d6i dién mit hat ca than thi nhat;

cdp nam cham huat th hai bao gdm nam cham hut th nim va nam chim
hit thit sdu; nam chdm hat tht ndm va nam cham hut thtr sdu duoc hut tuwong
mg téi nam cham hit thit ba va nam chim hut thir tw; cac hudng cua cac cuc tix
tinh ctia nam chim hét th nim va nam cham hit thi séu ddi dién nhau; true cue
bic-cuc nam cua nam chim hut tht nim vé co ban song song vdi truc cuc
bic-cuc nam ctia nam chim hat thi sau; va cuc tir ciia mot dau ctia mdi cia nam
cham hut thr ndm va nam cham hat th sdu déi dién mit it cua than thi hai; va

trong trang thai trong do than thu nhit duoc hit t6i than th hai, cam bién
st dung hiéu tng Hall duoc bb tri trong khoang cua tir truong duoc tao ra bot
nam chim cam ting, va cam bién st dung hiéu tng Hall nhén biét tir trudng ctia
nam cham cam Gmg va gui tin hiéu chi bao.
2. Thiét bi theo diém 1, trong d6 nam chim hut tht ba va nam chdm hut thi tu
duoc gin va duoe bd tri trong than thit nhét.
3. Thiét bi theo diém 1 hoic 2, trong d6 nam cham hut tht ndm va nam chim
hut tht séu duoc gin va duoe bd tri trong than thit hai.

4. Thiét bi theo diém bét ky trong s6 céc diém tir 1 dén 3, trong d6 mit phéng

-20-



36617

duoc tao ra trén mdi v trong s& vo ctia than thit nhét va vo cta than thi hai lam
mat hat.

5. Thiét bi theo diém bat ky trong s6 cac diém tir 1 dén 4, trong d6 mit nhan
duong cam tng tir clla cam bién sit dung hiéu tmg Hall vé co ban song song véi
mat hit cua thian tha nhit; va hudng cda truc cuc bic-cuc nam cta nam chim
cam tg vé co ban vudng géc véi mit hut cua than thi hai.

6. Thiét bi theo diém bit ky trong s& cac diém tir 1 dén 4, trong d6 mit nhin
duong cam tng tir cuia cam bién st dung hiéu g Hall vé co ban vudng gbc véi
mit hit cua than tha nhat; va hudng cia truc cuc bic-cuc nam cia nam chim
cam Ung vé co ban song song véi mit hut cua thn thir hai.

7. Thiét bi theo diém bét ky trong s& cac diém tir 1 dén 6, trong d6 kich c& cua
nam cham hat thtt ba vé& co ban giéng nhu kich ¢& cia nam chdm hut thi tw; va
kich ¢& ctia nam cham hut thit nim vé co ban gidng nhu kich ¢& ciia nam chdm
hut tht sau.

8. Thiét bi theo diém bét ky trong s6 cdc diém tir 1 dén 7, trong d6 than thit nhat
va than thit hai 14n lwot 13 thin tai nghe cua tai nghe théng minh.

9. Thiét bi theo didm bt ky trong s6 cac diém tir 1 dén 8, trong d6 thiét bi thong
minh cho phép ché dé tiét kiém cOng suit theo tin hiéu dugc giti béi cam bién st

dung hiéu tmg Hall.
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