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(57) Sang ché dé cap dén modun camera bao gdm vanh 6ng kinh c6 it nhat mot nhom thau
kinh; khung chuyén dong dé lap vanh 6ng kinh va dich chuyén dugc theo huéng truc
quang hoc va theo hudng thir nhat va hudéng thir hai vudng goc véi hudng truc quang hoc;
khung ¢ dinh dé d& di dong cho khung chuyén dong va tao ra luc dan dong theo hudng
truc quang hoc, luc din dong theo huéng thir nhét va lyc dan dong theo hudng thir hai cho
khung chuyén dong; va dé dé gan khung ¢ dinh va chira bo cam bién hinh anh duoc dat
cach xa it nhat mot nhoém thau kinh theo hudng truc quang hoc.
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Linh vue ki thuat dwge dé cap

Séang ché dé cap dén moédun camera, va cu thé hon 13, médun camera c6 thé thue
hién chirc ning diéu tidu tw dong (AF: Auto Focus) va chirc nang chéng rung quang hoc
(OIS: Optical Image Stabilization).

Tinh trang k§ thuit ciia sang ché

Camera k¥ thuat s6 13 thiét bi c6 kha ning luu trit 4nh ciia ddi twong dudi dang tép
k¥ thuat s6 chira hinh anh hodc doan video. Vi du vé camera k§ thudt sb 1a camera ky
thuét s& chup anh tinh (DSC: Digital Still Camera), camera quay phim k¥ thuat s6 (DVC:

Digital Video Camera), va médun camera k¥ thuét s6 lip trong may dién thoai di dong.

Nhu ciu ciia ngudi ding mudn c6 anh tinh va/hoic doan video chét lugng cao da
tang 1én dang ké ciing véi viée st dung cac thiét bi chup anh k¥ thut s6 nhu camera DSC
va/hogc camera DVC. Cu thé, nhu ciu mudn c6 mddun camera c6 chirc ning diéu tidu tu
dong (AF) d& ty dong didu chinh tiéu didm va chirc nang chdng rung quang hoc (OIS) dé
tranh tinh trang suy giam chat luong anh do ngudi diing rung tay, dang tang Ién.

Mo6dun camera nhu vay c6 thé c6 bd phén din dong mot truc dé dich chuyén vanh
éng kinh theo truc quang hoc nhim thuc hién chirc ning diéu tiéu tw dong va bo phan din
dong hai truc dé dich chuyén vanh éng kinh theo huéng vudng goc véi truc quang hoc.
N6i cach khac, modun camera c6 thé c6 céc bd phan din dong dé dich chuyén vanh éng
kinh theo ba tryc. Nhim muc dich néy, bang mach in dugc st dung dé cép dién tir bén
ngoai cho cic bd phan din dong.

Khi it nhit mot trong sb cac bd phan din dong ndi véi bang mach in duge dich
chuyén ciing v6i vanh 6ng kinh, thi bang mach in ndi v6i by phan din dong dich chuyén
s& bj co gian. Trong qua trinh d6, sy thay dbi stc cing dinh truée c6 thé dugc tao ra trong
bang mach in. Cy thé, vi kich thuéc cia mddun camera nhé gon, nén sy thay ddi sirc
cang co thé can trd sy dich chuyén clia bd phan din dong ndi véi bang mach in, 1am suy
giam chéit lvgng cia mddun camera.

Ban chét ky thuit ciia sing ché

MO0t hodc nhiéu phuong an duge dé xuat trong sang ché dé cap dén moédun camera
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c6 thé thuc hién chirc ning diéu tidu tu dong (AF) va chirc ning chdng rung quang hoc
(OIS), nhdr d6 6ng kinh c6 thé dich chuyén chinh x4c, va c6 kha ning tranh hoic giam

b6t sy thay ddi strc cang trong bang mach in.

Cac khia canh khéc cia sang ché s& dugce néu trong phan md ta dudi day va s€ dugce
hi€u rd mot phan sau khi xem phan md té chi ti€t sdng ché, hodc c6 thé dugc biét rd sau

khi thye hién cac phuong 4n dugc md ta trong sang ché.

Theo mot hodc nhiéu phuong an thyc hién sang ché, médun camera bao gém: vanh
bng kinh c6 it nhit mot nhém théu kinh; khung chuyén dong dé ldp vanh éng kinh va
dich chuyén dugc theo hudng truc quang hoc va theo huéng thir nhét va hudng thir hai
vudng goéc voi hudng truc quang hoc; khung ¢ dinh dé d di déng cho khung chuyén
dong va tao ra lyc din dong theo hudng truc quang hoc, lyc din dong theo huéng tht
nhét va lyc din dong theo hudng thir hai cho khung chuyén dong; va dé dé gin khung cb
dinh va chira bd cam bién hinh anh dugc dit cach xa it nhit mot nhém thdu kinh theo

hudng truc quang hoc.

Khung ¢b dinh c6 thé c6 cudén din dong thir nhat ¢ 1am cho khung chuyén dong
dich chuyén theo huéng truc quang hoc, cudn din dong thir hai dé 1am cho khung chuyén
dong dich chuyén theo hudng thir nhat, va cac cuén din dong tht ba dé& 1am cho khung
chuyén dong dich chuyén theo huéng thtt hai, trong d6 khung chuyén dong c6 cac nam
cham tht nhét, thir hai va thi ba 1an lugt tvong Gmg véi cic cudn din dong thir nhét, thir

hai va thir ba.

Mbdun camera c6 thé con bao gdm bang mach in duge ndi dién véi khung cb dinh.

Bang mach in c6 thé cép dién cho céc cudn dan dong thir nhét, tht hai va thir ba dé
1am cho khung chuyén dong dich chuyén.

Strc cang trong bang mach in cé thé giit nguyén khong d6i trong lac khung chuyén
dong dich chuyén.

Cac cudn dan dong thir nhét, thi hai va thir ba c¢6 thé 14n lugt dugce dit cach xa cac
nam cham thir nhét, thir hai va thir ba theo huéng vudng géc v6i hudng truc quang hoc.

Céc cudn din dong thir nhét, thir hai va thir ba c¢6 thé dugc lip & cac thanh bén cia

khung cb dinh.
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Khung cb dinh c6 thé c¢6 16 dé cho it nhat mot trong s cac cudn din dong thir nhit,

th hai va thr ba dugc lap vao do.

Khung chuyén dong c6 thé c6 phan ranh dé cho it nhit mot trong sb cic nam chdm

thir nhét, thir hai va tht ba dugc lép vao d6.

Khung chuyén dong c6 thé bao gdm: khung chuyén dong thir nhit dugc d di dong
bing khung cb dinh theo hudng truc quang hoc; va khung chuyén dong thir hai dwoc do
di dong bing khung chuyén dong thir nhit theo huéng thir nhét va hudng thir hai.

Nhiéu 6 bi c6 thé dugc bb tri & gitta khung ¢ dinh va khung chuyén dong thir nhét,
trong d6 ranh din hudng dé din hudng cho cac 6 bi dich chuyén theo huéng truc quang
hoc dugc tao ra & trong it nhit mot khung trong sé khung ¢ dinh va khung chuyén dong

thir nhét.

Nhiéu 8 bi ¢6 thé dugc bd tri & gitra khung chuyén dong thir nhit va khung chuyén
dong thtr hai, trong d6 ranh din huéng dé din hudéng cho cac b bi dich chuyén theo
huéng thir nhit hodc hudng thir hai dwgc tao ra & trong it nhit mot khung trong s6 khung

chuyén dong thir nhét va khung chuyén dong thir hai.

Khung chuyén dong thtr hai ¢6 thé bao gdbm: khung con chuyén dong thir nhit dugc
dich chuyén theo hudng thir nhét, trong d6 nam cham thir hai duoc 1ip & mét bén cia
khung con chuyén dong thir nhét; va khung con chuyén dong thir hai dugc dich chuyén
theo huéng thir hai, trong d6 cac nam chim thir ba duoc lip & hai bén cua khung con

chuyén dong thir hai.

Khung con chuyén dong thtr hai ¢ thé dugc d& di dong bing khung con chuyén
dong thir nhit theo hudng thtr hai, va khung con chuyén dong thir nhét c6 thé duoc do di
dong bing khung chuyén dong thir nhat theo hudéng thir nht.

Nhiéu 6 bi c6 thé dugc bd tri & giira khung con chuyén dong thir nhat va khung con
chuyén dong thtr hai, trong d6 ranh din huéng dé din huéng cho cac  bi dich chuyén
theo hudng truc thir hai dugc tao ra & trong it nhit mét khung trong sd khung con chuyén
dong thir nhit va khung con chuyén dong thtr hai.

Nhiéu 6 bi c6 thé dugc bd tri & giita khung con chuyén dong thir nhit va khung

chuyén dong thi nhét, trong d6 ranh din huéng dé din huéng cho cic d bi dich chuyén
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theo huéng thir nhit dugc tao ra & trong it nhit mdt khung trong s§ khung con chuyén

dong thir nhit va khung chuyén dong thir nhit.

Khung con chuyén dong thit nhét c6 thé c6 phin cong 1én dé di vong qua cic nam

cham thr ba. Phin cong 1én va cdc nam cham tha ba c6 thé dugc dit cach xa nhau.

Khung chuyén dong thir nhit c6 thé c6 vong kep duge b6 tri sao cho twong tng véi

céc nam cham thir ba dé chin khong cho khung chuyén dong thir hai roi ra.

Khung ¢b dinh c6 thé c6 cic bd cam bién thir nhét, thir hai va thit ba 13n Iugt twong

{ing v6i cac nam cham thir nhét, thr hai va thit ba.
Céc bo cam bién thi nhét, thi hai va tht ba c6 thé 13 cac bd cam bién tir.

Bd cam bién thir nhét c¢6 thé nhan biét vi tri cia nam cham thir nhét theo huéng truc

quang hoc.

B6 cam bién thir hai c6 thé nhén biét vi tri cia nam chim thir hai theo huéng tha
nhét.

Céac bd cam bién thir ba c6 thé nhan biét vi tri ciia cc nam cham thir ba theo huéng

thtr hai.

Céc nam cham tht ba c¢6 thé dugc 1ip & hai bén theo huéng thir nhét cta khung
chuyén dong thtr hai, trong d6 cac bd cam bién thir ba duge ldp & hai bén theo huéng thir

nhét ciia khung c¢b dinh.

Vi tri ciia khung chuyén dong theo hudng thir hai c6 thé duge nhan biét dwa vao tin
hiéu nhén biét thir nhit duoc phét hién b%mg mot trong s6 cac bd cam bién thi ba va tin
hiéu nhén biét thir hai dugc phat hién bing bd cam bién con lai trong s6 cac bd cam bién

tha ba.

Vi tri ciia khung chuyén dong theo hudng tha hai co thé dugc nhén biét dya vao tin

hiéu nhan biét thir ba 14 tdng cua tin hiéu nhan biét thir nhét v tin hiéu nhan biét tht hai.

Téng cua khoang cach gitta mét trong sb cac bd cam bién thir ba va mot trong sb
cac nam cham thi ba theo hudng thir nhat va khoang cach giita b cdm bi€n con lai trong
sb cac bd cam bién thir ba va nam cham con lai trong s§ cac nam cham thi ba c6 thé 1a

khong dbi.
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Trong mbdun camera theo cic phuwong an néu trén, bang mach in dwgc ndi véi
khung cb dinh dé din dong theo ba truc, tir 46 thuc hién chirc ning diéu tidu ty dong (AF)
va chtre ning chdng rung quang hoc (OIS) vé6i dng kinh ¢6 thé dich chuyén chinh xéc va

c6 thé tranh hodc giam bét sy thay ddi strc cing trong bang mach in.
MO ta vin tit cac hinh vé

Céc khia canh nay va/hodc cic khia canh khéc clia séng ché s& tr& nén rd rang va dé
hi€u hon sau khi xem phan mo ta chi tieét sang che dudi day, két hgp véi cac hinh vé kém

theo, trong do: |

Fig.1 12 hinh v& phéi canh l3p rép thé hién mddun camera theo phuong 4n thyc hién
sang ché;

Fig.2 13 hinh v& phdi canh céc chi tiét roi thé hién modun camera trén Fig.1 theo

phuong én thyc hién sang ché;

Fig.3 1a hinh v& phéi canh cac chi tiét roi thé hién khung chuyén dong trén Fig.2
theo phuong an thyuc hién sang ché;

Fig.4 1a hinh v& phdi canh céc chi tiét roi thé hién khung cb dinh trén Fig.2 theo
phuong én thyuc hién sang ché;

Fig.5 1a so dd khdi khai niém thé hién nam cham th& nhit va by cam bién thir nhat
theo phuong 4n thuc hién sang ché;

Fig.6 1a d6 thi thé hién mat do tir thong ctia nam cham tht nhit theo huéng truc

quang hoc theo phuong én thuc hién séng ché;

Fig.7 1a db thi thé hién mat do tir thong do dugc khi nam cham tha nhét dich chuyén
theo hudng truc quang hoc khi nam cham thir nhét va bd cam bién thir nhit dugc dit cach
xa nhau theo huéng thir hai v6i khoéng cach bing 0,6 mm theo phuong 4n thyc hién séng

cheé;

Fig.8 1a dd thi thé hién mat do tir thong do dugc bing bo cim bién tir thir ba khi
nam cham thir ba dich chuyén theo huéng thir hai, khi khoang cach giita nam cham thu
ba va bd cam bién tir thir ba thay dbi theo huéng thir nhat theo phurong an thyc hién sing

ché;
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Fig.9 13 hinh chiéu phing cia mddun camera trén Fig.2 thé hién khung con chuyén

Adcf)ng thir hai theo phwong 4n thuc hién sang ché;

Fig.10A va Fig.10B 13 hinh chiéu phing ctia modun camera thé hién khung con
chuyén dong thi hai trén Fig.9 dugc dich chuyén theo huéng thir nhét theo cic phuong

an thuc hién sang che;

Fig.11A 1a db thj th hién m4t do tir théng do duge bing bd cam bién tir thir ba trén
Fig.10A theo vi tri cia nam chadm th ba theo hudéng thur hai, va Fig.11B la dd thi thé
hién méat 4 tir thong do dugc béng bd cam bién tir thir ba trén Fig.10B theo vi tri cua

nam cham thir ba theo huéng thir hai;

Fig.12 1a db thj thé hién mat do tir thong thir ba 13 tdng clia mat d9 tir thong thir nhit
va mat do tir thong thir hai do dugc bing cac bd cam bién tir thir ba dugc thé hién trén
Fig.11A va Fig.11B theo vi tri cia khung con chuyén dong thr hai theo huéng thir hai

theo phuong an thuce hién sang ché;

Fig.13 1a hinh v& phdi canh mit cit ngang thé hién modun camera trén Fig.1 theo

duong cat XIII-XIII’; va

Fig.14 1a hinh v& phdi canh mit cit ngang thé hién mddun camera trén Fig.1 theo
duong cat XIV-XIV’.
MO ta chi tiét sang ché

Phin mo ta dudi ddy s& mo ta chi tiét sang ché dwa vao cic phuong 4n thuc hién
sang ché, vi du vé& céc phuong an thyc hién sang ché nay duogc thé hién trén cac hinh vé&
keém theo, trong d6 cac s chi din giéng nhau trén cac hinh v& dugc ding dé thé hién cac
phin tir gibng nhau. Cac phuong 4n thuc hién sang ché nay c6 thé c6 nhidu dang khac
nhau va s& khong bj coi 12 chi giéi han & cic ndi dung cu thé duge néu trong sang ché.
Do do, cac phuong an thuc hién séng ché dugec md ta dudi diy, dya vao hinh vé, chi
nhim muc dich gitp cho ngudi c6 hiéu biét trung binh vé linh vuc k¥ thuat nay hiéu ro
cac khia canh cia sang ché. Nhu duge sir dung trong sang ché, cum tir “va/hoic” bao
ham toan bod cc dang két hop clia mot hoic nhiéu myc tir ¢6 trong danh myc di kém véi
cum tir d6. Cac cum tir nhu “it nhit mot trong s6”, khi dimg truéc mét danh sach gbém

nhidu phén tir, duoc hiéu 1a c6 thé thay ddi toan bd danh sach phan tir nhung khong thé
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thay ddi timg phén tr riéng biét trong danh sach do.

CAn phai hidu ring, cac s6 thir ty “thir nhat”, “thtr hai”, “tht ba”, v.v. c¢6 thé dugc
ding trong sang ché dé mé ta cac phén tir, tuy nhién cac phén tir khong bi gioi han & sb

thir ty nhw véy. S6 thtr tu d6 chi dugce diing d& phéan biét phan tir ndy vé6i phan tir khéc.

Fig.1 12 hinh v& phdi canh lip rap thé hién mddun camera theo phuong 4n thuc hién

sang che.

Dua vao Fig.1, m6dun camera c6 thé bao gém vanh 6ng kinh 10 c6 it nhit mot
nhém thu kinh 11, khung chuyén dong 200 dé l4p (hoic chira) vanh éng kinh 10 va lam
cho vanh éng kinh 10 dich chuyén theo huéng truc quang hoc (huéng truc-z) va theo
huéng thir nhit va huéng thit hai (huéng truc-x va huéng truc-y) vudng goc voi hudng
truc quang hoc (truc-z), khung cb dinh 100 dé do di dong cho khung chuyén dong 200, va
bang mach in 300 d& c4p dién 1am cho khung chuyén dong 200 dich chuyén. Huéng thi
hai (hudng truc-y) c6 thé vudng goc véi huéng thir nhit (huéng truc-x), nhung pham vi

cia sang ché khong bi giéi han & cac phuong an do.

Khung chuyén dong 200 c6 thé duge din dong theo huéng truc quang hoc (huéng
truc-z), huéng thir nhit (hudng truc-x) va huéng thir hai (huéng truc-y). Nho d(), c6 thé
thyc hién chirc nang didu tidu tw dong (AF) @& tu dong didu chinh tidu diém nim trén bd
cam bién hinh anh 21 (xem Fig.11) va chirc ning chéng rung quang hoc (OIS) dé tranh
tinh trang suy giam chét lvgng anh do rung dong nhu rung tay. Khung chuyén dong 200
thyc hién chirc ning didu tiéu ty dong bing cach dich chuyén vanh éng kinh 10 theo
hudng truc quang hoc (hudng truc-z), va con thuc hién chirc niang OIS bang cach dich
chuyén vanh éng kinh 10 theo hai huéng (huéng truc-x va huéng truc-y) vudng goc véi

hudng truc quang hoc (truc-z).

Bang mach in 300 cip dién cho khung cé dinh 100 dé din dong theo ba truc cho
khung chuyén dong 200. Bang mach in 300 c6 thé din dong theo ba truc cho khung
chuyén dong 200 bing cach cip dién cho khung cb dinh 100. Bang mach in 300 c6 thé 1a

bang mach in mém.

Néu bang mach in 300 cép dién cho khung chuyén dong 200 va khdng cip dién cho
khung cb dinh 100, thi bang mach in 300 c6 thé bi co gian trong lic khung chuyén dong
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200 dich chuyén. Vi véy, bang mach in 300 c6 thé bi hu hdng hodc strc cang tac dong 1én
bang mach in 300 c6 thé thay dbi. Su thay dbi sirc cing c6 thé can trd su dich chuyén

chinh x4c ctia khung chuyén dong 200.

Tuy nhién, theo phwong 4n thyuc hién sang ché, bang mach in 300 khong cip dién
cho khung chuyén dong 200 ma cip dién cho khung c¢b dinh 100, nh& d6 c6 thé tranh tinh
trang co gidn bang mach in 300 do sy dich chuyén ctia khung chuyén dong 200. Vi khong
c6 su thay ddi sirc cing trong bang mach in 300, nén khung chuyén dong 200 c6 thé dich
chuyén chinh x4c. C4u trtic trong d6 sy ndi dién khong dugc thuc hién voi khung chuyén
dong 200 ma dugc thyc hién véi khung cb dinh 100 qua bang mach in 300 cia mddun

camera s€ dugc md ta chi ti€t dudi day.

Fig.2 14 hinh v& phdi canh céc chi tiét roi thé hién modun camera trén Fig.1. Fig.3 1a
hinh v& phéi canh céc chi tiét roi thé hién khung chuyén dong 200 trén Fig.2 theo phwong
an thuc hién séng ché. Fig.4 12 hinh v& phdi canh cac chi tiét roi thé hién khung cb dinh
100 trén Fig.2 theo phurong 4n thuc hién séng ché.

Dua vao céc hinh v& tir Fig.2 dén Fig.4, modun camera bao gdm dé 20, khung ¢
dinh 100 duoc gin vao dé 20, khung chuyén dong thir nhit 210 dwgc do di dong bing
khung cb dinh 100 theo huéng truc quang hoc (huéng truc-z), khung chuyén dong thir hai
220 dugc d¥ di dong bing khung chuyén dong thir nhit 210 theo huéng vudng gbc voi
huéng truc quang hoc, nép 30 dy 1én phin trén ciia khung chuyén dong thir hai 220, va

bang mach in 300 duoc lip vao phin canh bén ciia khung cb dinh 100.

Pé 20 dugc dit & bén dudi khung ¢ dinh 100, va bd cam bién hinh anh 21 c6 thé
duoc 1ip vao phin chinh gitta ciia dé 20. Vanh 6ng kinh 10 c6 thé dwoc dit cach xa bd
cam bién hinh anh 21 theo huéng truc quang hoc (hudng truc-z).

Khung cb dinh 100 dwgc gin vao dé 20. Vi khung ¢b dinh 100 dugc gin vao dé 20,
nén cac vi tri tuong ddi gitta khung ¢ dinh 100 va @& 20 khong thay dbi so v6i nhau.
Ngoai ra, khung ¢ dinh 100 c6 thé dugc gin truc tiép vao dé 20 nhu dugc thé hién trén
céc hinh v& tir Fig.2 dén Fig.4, hoic khung c¢b dinh 100 c¢6 thé dugc gén gian tiép vao dé
20 thong qua mét chi tiét khac.

Khung cb dinh 100 d& di dong cho khung chuyén dong 200, v tao ra lyc din dong
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theo hudng truc quang hoc (hudng truc-z) va theo hudng thir nhét (huéng truc-x) va

hudng thi hai (huéng truc-y) cho khung chuyén dong 200.

Khung ¢6 dinh 100 c6 thé c6 cac thanh bén tir thir nhit dén tht tw 101, 102, 103 va
104 bao quanh céac phén canh bén cia khung chuyén dong 200. Bén thanh bén 101, 102,
103 va 104 cta khung ¢ dinh 100 15p cudn din dong thir nhit 110, cudn din dong thir
hai 120 va céc cudn din dong thir ba 130a va 130b twong tng. Vi du, cudn din dong thir
nhit 110 d& 1am cho khung chuyén dong thir nhit 210 dich chuyén theo huéng truc quang
hoc (huéng truc-z) dugce lép vao 18 101a & thanh bén thtr nhit 101, cudn din dong thir hai
120 @ 1am cho khung chuyén dong thir hai 220 dich chuyén theo huéng thir nhit (huéng
truc-x) duoc Iép vao 18 103a & thanh bén thir ba 103, va cic cudn din dong thi ba 130a
va 130b dé lam cho khung chuyén dong thir hai 220 dich chuyén theo huéng thr hai
(huwéng truc-y) duge 1ip vao céc 16 102a va 104a & thanh bén thir hai 102 va thanh bén
thir tr 104. Nho viée la‘ip cac cudn dan dong thir ba 130a va 130b vao thanh bén thir hai
102 va thanh bén thtt tu 104, cho nén khung chuyén dong thir hai 220 c6 thé dich chuyén
én dinh theo huéng thtr hai (hudng truc-y). Cudn din dong thir nhit 110, cudn din dong
thtr hai 120 va cac cudn din dong thir ba 130a va 130b dugc cip dién tir bang mach in
300 dé 1am cho khung chuyén dong thtr nhit 210 va khung chuyén dong thir hai 220 dich
chuyén. Khung chuyén dong thtr nhat 210 va khung chuyén dong thir hai 220 dugc dit &
bén trong khung cb dinh 100.

Khung chuyén dong thi nhét 210 dich chuyén & trong khung ¢ dinh 100 theo
hudng truc quang hoc (hudng truc-z). Nam cham thir nhit 211 c6 thé dugc bd tri trong
khung chuyén dong thir nhit 210 sao cho twong tng v6i cudn din dong thir nhét 110.
Nam cham tht nhét 211 ¢6 cyc bic N va cuc nam S duge sip dit theo huéng truc quang
hoc (hudng truc-z). Nam chdm thir nhét 211 ¢6 thé 1a nam cham vinh ciru tao ra lyuc tir
truong ma khong cén sir dung thém ngudn dién.

Khung chuyén dong thir nhét 210 c6 thé dugc d& di dong bing khung cb dinh 100
theo hudng truc quang hoc (hudng truc-z). Nhidu 6 bi B1 c6 thé duoc bb tri & gitra khung
chuyén dong thtr nhit 210 va khung ¢ dinh 100. Ranh din huéng 213 dé din huéng cho
cac 6 bi B1 dich chuyén theo hudng truc quang hoc (hudng truc-z) cé thé dugc tao ra &

trong it nhit mot khung trong s6 khung chuyén dong thi nhét 210 va khung c¢6 dinh 100.
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Ranh din huéng 213 duogc kéo dai theo hudng truc quang hoc (huéng truc-z), va cb thé

duoc ding dé triét tiéu luc tic dong 1én cac b bi Bl theo huéng khac véi hudng truc

quang hoc (huéng truc-z). Do d6, khung chuyén dong thir nhét 210 c6 thé dich chuyén

chinh xac theo hudng truc quang hoc (hudng truc-z).

Khung chuyén dong thir nhat 210 c6 thé c6 mit cit ngang dang chir L. Khung
chuyén dong thir nhéit 210 c6 ving thir nhit 210a song song v6i hudng truc quang hoc
(hudng truc-z) va vung thir hai 210b vudng goc véi hudng truc quang hoc (hudng truc-z).
Nam cham thir nhit 211 va phin rénh 212 dé cho nam cham tht nhit 211 dugc lap vao
d6 c6 thé dugc tao ra & trong ving thir nhit 210a. Ving thir hai 210b d& di dong cho
khung chuyén dong thir hai 220 theo huéng vudng géc véi truc quang hoc. Trong ving
thtt hai 210b ¢6 thé c6 vong kep 215 dé chin khong cho khung chuyén dong thir hai 220
roi ra.

Khung chuyén déng thtr hai 220 dich chuyén theo huéng vudng goc véi truc quang
hoc & trong khung ¢b dinh 100. Vi du, khung chuyén dong thir hai 220 c6 thé duge d& di
dong bang khung chuyén dong thir nhit 210 theo huéng vudng géc véi truc quang hoc.
Khung chuyén ddng thir hai 220 c6 thé c6 phan 1&p rap I @ cho vanh éng kinh 10 c6 thé
duoc lap vao trong d6, va nam cham tht hai 231 va c4c nam chdm tht ba 241a va 241b
dugc bd tri xung quanh chu vi ciia phén Iip rép I sao cho 1an luot trong tmg v6i cudn din
dong thir hai 120 va cac cudn din dong thtr ba 130a va 130b. Nam cham tht hai 231 ¢6
cuc bic N va cuc nam S duoc sép dat theo hudng thir nhit (hudéng truc-x) vudbng goc voi
truc quang hoc. Cac nam chdm thr ba 241a va 241b mdi nam chim c6 cuc bic N va cuc
nam S dugc sip dit theo huéng thir hai (huéng truc-y) vudng géc véi truc quang hoc.
Hudng sép dat cuc béc N va cuc nam S ciia nam cham thir hai 231 va céc nam cham thir
ba 241a va 241b c6 thé vudng goc véi hudng sip dit cuc béc N va cuc nam S clia nam
cham thtr nhit 211. Theo so db sép dit nhu vdy, nam cham thir nhit 211, nam cham tht
hai 231 va cdc nam cham thir ba 241a va 241b c6 thé dugc lip vao phin canh bén ciia
khung chuyén dong 200, va c6 thé 1am cho khung chuyén dong thir nhit 210 va khung
chuyén dong thir hai 220 dich chuyén theo ba truc. Nam cham thir hai 231 va céc nam
cham thir ba 241a va 241b c6 thé 1a nam chdm vinh ciru tao ra lyc tir trudng ma khong

can st dung thém ngudn dién.
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Khung chuyén dong thir hai 220 c6 thé bao gdbm khung con chuyén dong thir nhét
230 va khuﬁg con chuyén dong thir hai 240. Khung con chuyén déng thir nhét 230 c6 thé
dugc do di dong bang khung chuyén dong thir nhdt 210 theo huéng thir nhit (huéng
truc-x). Nhiéu & bi B2 c6 thé dugc bb tri & gitra khung con chuyén dong thir nhit 230 va
khung chuyén dong thir nhit 210. Ranh din huéng 214 ¢ din huéng cho cic 6 bi B2
dich chuyén theo hudng thir nhit (hudng truc-x) c6 thé dugc tao ra & trong it nhét mot
khung trong sé khung con chuyén dong thir nhét 230 va khung chuyén dong thir nhit 210.
Réanh din huéng 214 dugc kéo dai theo hudng thir nhit (huéng truc-x), va cb thé trit
tiéu luc tac dong 1én cac & bi B1 theo hudng khéc v6i huéng thi nhit (hudng truc-x). Do
d6, khung con chuyén dong thir nhat 230 c6 thé dich chuyén chinh x4c theo huéng thir
nhit (hudng truc-x). Phén ranh 232 dé cho nam cham tht hai 231 dugc 15p vao d6 duge
tao ra & trong khung con chuyén déng thir nhét 230, va phin cong 1én 230a dé tranh sy va
cham cua khung con chuyén dong thir nhét 230 véi cac nam chdm thir ba 241a va 241b
ciing c6 thé duge tao ra & trong khung con chuyén dong thir nhit 230. Khi cdc nam chdm
tha ba 241a va 241b dich chuyén theo huéng thir hai (huéng tryc-y), thi phén cong 1én
230a c6 thé dugc dit cach xa cac nam cham thir ba 241a va 241b dékh(‘)ng can trd su
dich chuyén cua ciac nam chim th(r ba 241a va 241b. Vi du, néu cic nam chiam thir ba
241a va 241b dugc ché tao dé dich chuyén khoang 0,2 mm theo huéng thir hai (huéng
truc-y), thi khoang céch gitra phén cong 1én 230a va cic nam cham thit ba 241a va 241b

c6 thé bang khoang 0,4 mm.

Khung con chuyén dong thtr hai 240 c6 thé dugc do di dong bing khung con
chuyén dong thir nhit 230 theo hudng thir hai (hudng truc-y). Nhiéu 6 bi B3 c6 thé dugc
bé tri & gitra khung con chuyén dong thr hai 240 va khung con chuyén dong thir nhét 230.
Rénh din hudng 233 dé din huéng cho cac & bi B3 dich chuyén theo huéng thir hai
(hudng truc-y) c6 thé dugc tao ra & trong it nhit mot khung trong sb khung con chuyén
dong thtr hai 240 va khung con chuyén dong thir nhit 230. Ranh din huéng 233 dugc kéo
dai theo huéng thir hai (hudng truc-y), va c6 thé triét tiéu luc tic dong 1én cac 6 bi Bl
theo huéng khac vai hudng thir hai (hudng truc-y). Do d6, khung con chuyén dong thir
hai 240 c6 thé dich chuyén chinh x4c theo huéng thir hai (huéng truc-y). Phin ranh 242
dé cho cac nam cham tht ba 241a va 241b duge lép vao d6 c6 thé dugc tao ra & trong

khung con chuyén dong thir hai 240.
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Khung cb dinh 100 dugc ndi dién véi bang mach in 300. Do d6, cudn din dong thir
nhét 110, cuén din dong thir hai 120 va céc cudn din dong thir ba 130a va 130b nim
trong khung ¢b dinh 100 dugc cdp dién dé 1am cho khung chuyén dong thir nhit 210 va
khung chuyén dong thir hai 220 dich chuyén.

Khi cp dién cho cudén din dong thir nhat 110, cudn din dong thi hai 120 va cac
cudn din ddng thir ba 130a va 130b, thi nam cham tha nhit 211, nam cham thir hai 231
va cac nam cham thi ba 241a va 241b tuong ung véi cac cudn din dong d6 s& dich
chuyén theo huéng dinh trudc theo quy tic ban tay trdi Fleming. Khi cip dién cho cudn
din dong thtr nhit 110, thi nam cham thtr nhat 211 dich chuyén theo huéng truc quang
hoc (hudng truc-z). Nam cham thu nhét 211 c6 thé dich chuyén theo chiéu dwong hoic
chidu 4m trén huéng truc quang hoc (hudng truc-z) theo chidu ma dong dién dugc cip
cho cudn din dong thir nhét 110. Khi cép dién cho cudn din dong thir hai 120, thi nam
cham tht hai 231 dich chuyén theo chiéu duong hoic chiéu am trén huéng thir nhit
(hudng truc-x) vudng goéc véi truc quang hoc. Khi cép dién cho cac cudn din dong thir ba
130a va 130b, thi c4c nam cham thi ba 241a va 241b ciing dich chuyén theo chidu duong

hodc chiéu 4m trén hudéng thir hai (huéng truc-y) vudng goc véi truc quang hoc.

Bang mach in 300 dugc ndi dién véi khung ¢ dinh 100. Vi dy, bang mach in th
nhét 301 dugc néi véi cudn din dong thir nhat 110, va bang mach in thir hai 302 dugc ndi
v6i cudn din dong thi hai 120 va cac cudn din dong thir ba 130a va 130b. TAm thir nhit
P1 va tAm th hai P2 d& ndi bang mach in 300 v&i cudn din dong thir nhit 110, cudn din
dong thr hai 120 va cac cudn din dong thir ba 130a va 130b ¢6 thé duogc dit & ngoai bang
mach in 300. TAm tht nhit P1 c6 thé duoc dat & ngoai bang mach in thir nhit 301, va tdm
thtr hai P2 c6 thé dugc dit & ngoai bang mach in thr hai 302. Tdm thir nhat P1 va tAm tht
hai P2 c6 thé dugc ché tao bﬁng nhiéu loai vét liéu khac nhau nhu thép khong gi.

Nhu da néu trén, vi bd tri nam chdm tht nhit 211, nam chim th& hai 231 va cac
nam cham tht ba 241a va 241b khong cin dugc ndi dién & trén khung chuyén dong 200
dich chuyén theo ba truc va b tri cuén din dong thi nhét 110, cudn din dong thir hai
120 va cac cudn dan dong thir ba 130a va 130b can dugc ndi dién & trén khung cb dinh
100 dugc gén vao dé 20, cho nén bang mach in 300 dugc ndi dién v6i khung ¢b dinh 100

s& khong can trd su dich chuyén cia khung chuyén dong 200. Do d6, khung chuyén dong
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200 c6 thé dich chuyén chinh xéc.

Bo cam bién thir nhat 140, by cam bién thi hai 150 va cac by cam bién thi ba 161
va 162 dé nhén biét su dich chuyén cta khung chuyén dong 200 c6 thé dugc lép & cac
thanh bén tir thir nhit dén tht tu 101, 102, 103 va 104 ciia khung ¢ dinh 100. Vi dy, bd
cam bién thir nhit 140 dugc lap & thanh bén thir nhit 101 ¢ nhéan biét sy dich chuyén cua
nam chim thir nhit 211 theo huéng truc quang hoc (huéng truc-z), bd cam bién thtr hai
150 dugc 1ip & thanh bén thir ba 103 dé nhén biét sy dich chuyén ciia nam cham thit hai
231 theo huéng thir nhit (hudng truc-x), va cic bd cam bién thi ba 161 va 162 c6 thé
duoc 18p & thanh bén thir hai 102 va thanh bén thir tw 104 d& nhan biét sy dich chuyén

cua cac nam chidm thir ba 241a va 241b theo hudng thr hai (hudng truc-y).

Bo cam bién thir nhét 140, by cam bién thr hai 150 va cac bd cam bién thi ba 161
va 162 c6 thé 1a cac bd cam bién tir, cic bd cam bién nay co6 thé xudt ra tin hidu dién ty 18
v6i tir tredng ciia nam cham bang cach sir dung hiéu tmg Hall, nhd d6 nhan biét duge su
dich chuyén ctia nam chdm thtr nht 211, nam chém thi hai 231 va cic nam cham th ba
241a va 241b va khung chuyén dong 200 ma nam cham thir nhit 211, nam cham thir hai

231 va cac nam cham tht ba 241a va 241b dugc lip vao trong do.

B0 cam bién thir nhét 140, b cam bién th hai 150 va cac bd cam bién thir ba 161
va 162 c6 thé nhan biét vi tri ciia nam cham tha nhét 211, nam cham thir hai 231 va cac
nam cham thit ba 241a va 241b duoc sir dung dé 1am cho khung chuyén dong 200 dich
chuyén. Do d6, khong cin phai ldp thém nam chim dé nhan biét vi tri, va vi thé ma cdu

tric cia médun camera c6 thé s€ don gian hon.

B6 cam bién thir nhit 140 c6 thé nhén biét sy dich chuyén vi tri cia nam chim thir
nhit 211 theo huéng truc quang hoc (hudng truc-z). Fig.5 13 so dd khdi khai niém thé
hién nam éhém thtr nhit va bd cam bién thir nhét theo phuong an thuc hién séng ché.
Nguyén 1y nhan biét vi tri cia nam chdm thir nhit 211 bing by cam bién thir nhét 140 s&
dwoc mo ta van tit dudi day dya vao Fig.5.

Nam cham thir nhat 211 c6 thé dich chuyén theo huéng truc quang hoc (huéng
truc-z). Khi nam cham thir nhit 211 dich chuyén theo huéng truc quang hoc (huéng
truc-z), thi khoang cach c giita trung diém ctia nam cham thr nhit 211 va tdm ciia bd cam

bién thtr nhét 140 theo huéng truc quang hoc (hudng truc-z) c6 thé thay ddi. Nam chdm
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thir nhit 211 ¢6 cyc bac N va cuc nam S dugc sip dit theo hudng truc quang hoc (hudng
truc-z), va do d6, nam cham thu nhét 211 c6 thé c6 mat do tir thong dinh trudce theo
hudéng truc quang hoc (hudng truc-z) nhu duoc thé hién trén Fig.6. Khi nam cham tht
nhét 211 dich chuyén theo huéng truc quang hoc (hudng truc-z) so véi bd cam bién thir
nhét 140, thi tin hiéu nhén biét dugc phat hién bing bo cam bién thir nhit 140, vi du, mat

do tir thong, s& c6 thay dbi.

Fig.7 1 @b thi thé hién mét do tir thong do duge bing bd cam bién thir nhit 140 khi
nam chim th nhét 211 duogc dat cach xa bd cam bién thir nhit 140 véi khoang cach dinh
trudce a, vi du bang 0,6 mm, theo huéng thit hai (huéng truc-y), va nam cham thir nhét
nay dich chuyén theo huéng truc quang hoc (huéng truc-z). Dya vao Fig.7, mat d¢ tir
thong thir nhit do dugc bing cach sir dung bd cam bién tir thir nhét 211 c6 gi tri dinh
trude theo khoang cach c giita trung diém ctia nam cham thir nhat 211 va tdm ctia bd cam
bién thir nhit 140 theo huéng truc quang hoc (huéng truc-z). Vi dy, néu khoang céch ¢
gitra trung diém ciia nam chdm thr nhit 211 va tim cta by cam bién thir nhit 140 theo
huéng truc quang hoc (huéng truc-z) bing 0, thi mat do tir thong tha nhit do dugc bing
bo cam bién thir nhat 140 bing 0 T (Tesla), va néu khoang cach ¢ giita trung diém cua
nam cham thi nhit 211 va tdm ciia bd cam bién thir nhét 140 theo hudng truc quang hoc
(huéng truc-z) 1a 0,12 mm, thi m4t @b tir thong thir nhit do dugc bing bd cim bién thir
nhit 140 c6 thé bang 0,05 T. Mit khac, néu khoang céch ¢ giita trung diém cia nam
cham thir nhit 211 va tdm cta bd cam bién thir nhit 140 theo huéng truc quang hoc
(hudng truc-z) 1a —0,12 mm, thi m4t 49 tir thong thir nhét do dugc bﬁng bd cam bién thir
nhét 140 c6 thé bing —0,05 T. Nghia 13, m4t d9 tir théng thir nhit do duge bing bd cim
bién thit nhét 140 c6 th8 duoc xéc dinh theo vi tri cia nam cham thir nhét 211 theo huéng
truc quang hoc (hudéng truc-z). Do @6, vi tri cia nam cham thir nhit 211 theo huéng truc
quang hoc (hudng truc-z) co thé duge xac dinh dya vao mat do tir théng thir nhét do duoc

bing bd cam bién thir nhét 140.

Trong phin mo ta trén dy lién quan dén viéc xac dinh vi tri cia nam cham tht nhét
211 theo hudng truc quang hoc (hudng truc-z), gia sir ring khoang cich a gitta nam cham
thir nhit 211 va bd cam bién thr nhit 140 theo hudng thir hai (hudng truc-y) 1a khong ddi.
Lai dwa vao cac hinh v& tir Fig.2 dén Fig.4, khung chuyén dong thir nhat 210 ma nam
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cham thir nhét 211 dugc lép & trong d6 chi dugc dich chuyén theo huéng truc quang hoc
(huéng truc-z) so véi khung cé dinh 100 ma bd cam bién tht nhit 140 dugc Iip & trong
d6, théng qua ranh din hudng 213, va do d6, khoang cach a gitta nam cham thir nhit 211
va bd cam bién thir nhit 140 theo huéng thir hai (hudng truc-y) 1a khong ddi. Sy dich
chuyén vi tri cia nam cham thir nhét 211 theo huéng truc quang hoc (huéng truc-z) cé
thé duoc x4c dinh dwa vao mat do tir thong do dugc bing bo cam bién thir nhét 140 duge
dat cach xa nam cham thtr nhit 211 theo hudng thir hai (huéng truc-y) véi khoang céch
khong dbi. Do d6, bd cam bién thir nhét 140 c6 thé nhan biét sy dich chuyén vi tri cia
khung chuyén dong th@ nhét 210 ma nam chdm thi nhét 211 dugc 1&p & trong do6 theo

hudng truc quang hoc (hudng truc-z).

Bo cam bién thir hai 150 c6 thé nhan biét sy dich chuyén vi tri cia nam cham tha
hai 231 theo huéng thir nhit (huéng truc-x). Khung con chuyén dong thtr nhat 230 ma
nam cham thir hai 231 duoc 1ip & trong d6 s& dich chuyén theo huéng thir nhit (huéng
truc-x) so véi khung chuyén dong thir nhat 210 thdng qua ranh din hudéng 214. Khung
con chuyén dong thir nhat 210 khong thé dich chuyén theo huéng thi hai (hudng truc-y)
so v6i khung chuyén dong thir nhit 210, va do 6, khoang céch giita bd cam bién thir hai
150 dugc lip & trong khung cb dinh 100 vi nam cham tht hai 231 dugc lip & trong
khung con chuyén dong thir nhit 230 theo huéng tht hai (huéng truc-y) la khong dbi.
Gibng nhu trudng hop néu trén, sy dich chuyén vi tri cia nam chdm thir hai 231 theo
hudng thu nhét (huéng truc-x) c6 thé dugc xdc dinh dwa vao mat do tir thong do dugc
béng bd cam bién thir hai 150 dugc dit cach xa nam cham thir hai 231 v6i khoang céch
khong dbi theo hudng thir hai (hudng truc-y). Do d6, bd cam bién thi hai 150 c6 thé
nhan biét vi tri cia khung con chuyén dong thir nhét 230 ma nam cham thi hai 231 dugc

lip & trong do.

Cac bd cam bién thir ba 161 va 162 c6 thé nhan biét sy dich chuyén vi tri cda hai
nam cham tht ba 241a va 241b theo hudng thir hai (hudéng truc-y). Khung con chuyén
dong thir hai 240 ma cic nam cham thir ba 241a va 241b dugc ldp & trong d6 s& dich
chuyén theo huéng thir hai (hudng truc-y) so v6i khung con chuyén dong thi nhat 230
thong qua ranh din huéng 233. Khung con chuyén dong thir hai 240 khong thé dich
chuyén theo hudng thir nhét (huéng truc-x) so véi khung con chuyén dong thir nhit 230,
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nhung khung con chuyén déng thir nhét 230 dé d& di dong cho khung con chuyén dong
thir hai 240 thi c6 thé dich chuyén theo huéng thir nhit (hudéng truc-x) nhu da néu trén.
Do d6, khi khung con chuyén dong thir nhit 230 dich chuyén theo huéng thi nhit (hudng
truc-x), thi khung con chuyén dong thir hai 240 dich chuyén theo hudng thir nhat, va vi
vay, cac nam chidm thr ba 241a va 241b s€ dich chuyén theo hudng thir nhit (hudng
truc-x). Do d6, khoang céch giita nam cham thir ba 241a va by cam bién thir ba 161 va

khoang céch gitta nam cham thir ba 241b va by cam bién thir ba 162 c6 thay dbi.

Fig.8 12 db thj thé hién mét do tir thong do dugc bing bd cam bién tir thir ba 161 khi
nam cham tht ba 241a dich chuyén theo huéng thir hai (huéng truc-y), khi khoang céch a
gitta nam chim thir ba 241a va bd cam bién thir ba 161 thay ddi theo huéng thir nhit
(hudng truc-x). Dua vao Fig.8, mat d6 tir thong do dugc bang bd cam bién thir ba 161 khi
nam cham th& ba 241a dich chuyén theo hudng thir hai (huéng truc-y) thay ddi theo
khoang cach gitra nam cham thir ba 241a va b cam bién thir ba 161 theo huéng thir nhit
(huéng truc-x). Vi dy, khi khoang cach giita nam chadm thir ba 241a va by cam bién thir
ba 161 theo hudéng thir nhét (hudéng truc-x) 1a 0,6 mm, 0,7 mm, 0,8 mm va 0,9 mm, va
nam cham thir ba 241 dich chuyén tir vi tri cach by cam bién thir ba 161 mot khoang céach
b&ng 0,6 mm theo hudng thir hai (hudng truc-y), mat do tir théng do dugce bﬁng cach st
dung bd cam bién thir ba 161 lan luot bing 0,225 T, 0,2 T, 0,175 T va 0,16 T. Nghia 13,
mic du nam cham th ba 241a dugc dit & cung mot vi tri theo huéng thir hai (hudng
truc-y), nhung néu khoang cich giita nam chim tht ba 241a va b cam bién thir ba 161
theo huéng thir nhét (hudng truc-x) ¢6 thay dbi, thi mat d tir thong do dugc biang bd cam
bién thir ba 161 khong phai 1a khong dbi. Do d6, néu vi tri cia nam cham thir ba 241a
theo huéng thir hai (hudng truc-y) duge xdc dinh chi dua vao mat do tir thong do dugc
bﬁng bd cam bién thir ba 161, thi sai ) dang ké c6 thé xuit hién.

Khi xem xét vin dé nay, theo phuong an thuc hién séng ché, cac b cam bién thir ba
161 va 162 @it cach xa nhau véi mot khoang cach dinh trude dugce bd tri & hai bén cua
hai nam cham th ba 241a va 241b theo huéng thir nhit (hudng truc-x), va vi tri ciia cac
nam chim thir ba 241a va 241b theo hudng th hai (hudng truc-y) cé thé dugc xac dinh

dua vao mat do tir thong do dugc bang cac bd cam bién tht ba 161 va 162.

~ Fig.9 1a hinh chiéu phing cia mdédun camera trén Fig.2 thé hién khung con chuyén
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dong thir hai 240 theo phuong 4n thyc hién sédng ché. Fig.10A va Fig.10B 14 hinh chiéu
phing ciia mddun camera thé hién khung con chuyén déng thir hai 240 trén Fig.9 dugc

dich chuyén theo hudng thtr nht (hudng truc-x) theo cdc phuong 4n thyc hién sang ché.

Dua vao Fig.9, khung con chuyén dong thir hai 240 lip vanh dng kinh 10 va dich
chuyén dugc theo huéng thir nhét va huéng thir hai. Khung con chuyén dong thir hai 240
¢6 cic nam cham thi ba 241a va 241b dugc bd tri & hai bén theo huéng thir nhit (huéng
truc-x). Khung ¢ dinh 100 chtra cac bd cam bién thir ba 161 va 162 dugc dit cich xa
nhau theo huéng thtr nhit (huéng truc-x) 14n lugt twong tmg véi cdc nam chim thi ba
241a va 241b. Cac bd cam bién thu ba 161 va 162 dugc dit cach xa nhau véi mot khoang
cach dinh trudce. Khi khoang céch giita nam cham thir ba 241a va by cam bién thr ba 161
theo huéng thir nhat (hudng truc-x) 14 al, va khodng cach giita nam chim thir ba con lai
241b va bd cam bién tht ba con lai 162 theo hudng thir nhét (huéng truc-x) 13 bl, cdc
khoang céach al va bl s€ thay dbi theo sy dich chuyén cta khung con chuyén dong thir
hai 240 theo huéng thir nhit (huéng truc-x). Tuy nhién, tbng cta al + bl giit nguyén
khong dbi.

Dua vao Fig.10A, khung con chuyén dong thi hai 240 dich chuyén theo hudng thir
nhit (huéng truc-x) sao cho nam chim thir ba 241a c6 thé dugc dit cich xa bd cam bién
thit ba 161 theo huéng thir nhit (hudng truc-x) véi khoéng cach biang 0,7 mm, va nam
cham thir ba 241b c6 thé dwgc dit cach xa bd cam bién thir ba 162 theo hudng thir nhét
(hudng truc-x) voi khoang cach bang 0,8 mm. Dua vao Fig.10B, khung con chuyén dong
thr hai 240 dich chuyén theo huéng thir nhit (hudéng truc-x) sao cho nam chim thir ba
241a c6 thé duoc dit cach xa bd cam bién thi ba 161 theo huéng thir nhit (huéng truc-x)
v6i khoang cach bﬁng 0,6 mm, va nam cham thit ba 241b c6 thé dugc dit cach xa bd cam

bién thir ba 162 theo hudng thir nht (huéng truc-x) véi khoang cach bing 0,9 mm.

Fig.11A la dd thi thé hién m4t do tir thong do duge bing cic bd cim bién thir ba
161 va 162 trén Fig.10A theo vi tri ciia cadc nam cham thr ba 241a va 241b theo hudéng
thir hai (hudng truc-y), va Fig.11B 1a db thi thé hién mat d6 tir thong do dugc béng cac bo
cam bién tht ba 161 va 162 trén Fig.10B theo vi tri clia cdc nam chim thir ba 241a va
241b theo hudéng thir hai (hudng truc-y). Fig.12 la 0 thj thé hién mat do tir thong thir ba

l1a téng cuia mat 4o tir thong thir nhét va mét do tir thong thir hai do dugc b%lng cac bd cam
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bién tht ba 161 va 162 duoc thé hién trén Fig.11A va Fig.11B theo vi tri cia khung con
chuyén dong thtr hai 240 theo huéng thir hai (huéng truc-y) theo phuong 4n thyc hién

sang ché.

Duya vao Fig.11A va Fig.11B, theo vj tri cia khung con chuyén déng thir hai 240
theo hudng thir hai (hudéng truc-y), dd thi biéu dién mat do tir thong thir nhit va mat do tir
thong thir hai do dugc bing cac bd cam bién thir ba 161 va 162 thay dbi theo khoang céch
gifta cac bd cam bién thir ba 161 va 162 va c4dc nam cham thtt ba 241a va 241b theo
huéng thir nhat (hudng truc-x). Vi du, dd thj biéu didn mat d tir théng thir nhit do dugc
bing bd cam bién thir ba 161 khi khoang céch gilta by cam bién thir ba 161 va nam chdm
tht ba 241a theo hudng thir nhét (hudng truc-x) 1a 0,7 mm khéc véi dd thi biéu dién mat
do tir thong thr hai do dugc bang bd cam bién thir ba 162 khi khoang céch gifta b cam
bién thit ba 162 va nam cham tht ba 241b theo hudng thir nhit (hudéng truc-x) 12 0,8 mm.
Ngoai ra, dd thi biéu dién mat do tir thong thir nhit do dugc bing bd cam bién thir ba 161
khi khoang céch giita by cam bién thtr ba 161 va nam cham thir ba 241a theo huéng thir
nhét (huéng truc-x) 12 0,6 mm khéc véi @ thi biéu didn mat do tir thong thir hai do dugc
bing bd cam bién thir ba 162 khi khoang cach gitta bd cam bién thir ba 162 va nam chim

thir ba 241b theo huéng thir nhit (huéng truc-x) 13 0,9 mm.

Tuy nhién, dya vao Fig.12, mat 49 tir thong thir ba (téng 1, tbng 2) 1a tdng cla cac
mét do tir thong do dwoc bing cic bd cam bién thir ba 161 va 162 c6 dd thi gin nhu
giébng nhau, bat ké vi tri ctia khung con chuyén dong thir hai 240 theo hudéng thir nhit
(huéng truc-x). Mat do tir thong thir ba (tdng 1) 12 tbng clia mat d¢ tir thong thir nhit do
dugc bing bd cam bién thi ba 161 va mat do tir thong tht hai do dugc bﬁng bd cam bién
thtr ba 162 trén Fig.11A, va mat do tir thong tht ba (tdng 2) 1a tdng ciia mat d9 tir thong
thtr nhit do dugc bing bd cam bién thir ba 161 va mat d¢ tir thong thr hai do dugc bing
bo cam bién thir ba 162 trén Fig.11B. Mat d tir thong thir ba (téng 1, tdng 2) 13 téng ciia
mét do tir thong thir nhit va mat do tir thong thir hai c6 gia tri khong dbi bit ké su dich
chuyén ciia nam chim thir nhét 211 theo huéng thir nhit (huéng truc-x). M4t do tir thong
thir ba (téng 1, téng 2) c6 gia tri khong ddi theo vi tri clia cdc nam cham thi ba 241a va
241b theo hudng thtr hai (huéng truc-y) cé nghia 1a ngay ca khi cdc nam cham thir ba

241a va 241b dich chuyén theo huéng thir nhét (huéng truc-x), thi sai sé cia mat do tir
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thong thir ba do dugc & cing mdt vi tri theo huéng thir hai (hudng truc-y) van ludn nhd
hon 2,9%.

Do d6, mic du cdc nam cham thir ba 241a va 241b nidm & cac vi tri khac nhau theo
hudng thir nhit (huéng truc-x) nhu duge thé hién trén Fig.8A va Fig.8B, nhung mat do tir
thong thit ba 12 tdng ciia cac mét d tir thong do dugc bing by cam bién thit ba 161 va bd
cam bién thir ba 162 14 khong ddi theo vi tri ciia cdc nam cham th ba 241a va 241b theo

hudng thir hai (hudng truc-y).

Do d6, bd phén tao ra thong tin vi tri (khong dugc thé hién trén hinh v&) c6 thé so
sénh mat do tir thong thit ba 1a tdng ctia mét do tir thong thir nhét do dugc bang bd cam
bién thir ba 161 va mat dd tir thong thtt hai do dugc bing bd cam bién thir ba 162 véi mot
gié tri chuén dinh trude, tir d6 tao ra thong tin vi tri ctia cdc nam chim thir ba 241a va
241b theo huéng thr hai (hudng truc-y). Vi dy, bo phén tao ra thong tin vi tri ¢6 thé so
sanh mat do tir thong thir ba 12 tbng clia mat do tir thong thir nhét do dugc bang bd cam
bién thir ba 161 va mat do tir thong thr hai do dugc bang bd cam bién thir ba 162 véi mot
gié tri chudn dinh truéc theo vi tri ciia cdc nam cham thir ba 241a va 241b theo hudng thir
hai (huéng truc-y), tir d6 tao ra hodc xac dinh thong tin vi tri clia cdc nam chdm thir ba
241a va 241b theo hudng thir hai (huéng truc-y). Vi cac nam cham thir ba 241a va 241b
dugc lip vao khung con chuyén dong thir hai 240, cho nén thong tin vi tri clia khung con
chuyén d6ng thir hai 240 c6 thé duoc tao ra holic x4c dinh dya vao thong tin vi tri clia cac
nam cham thir ba 241a va 241b theo hudng thir hai (hudng truc-y). Gia tri chuin c6 thé 1a
mdt gia tri dinh trudc dya vao mat do tir thong thir ba theo huéng thir hai dugc thé hién

trén Fig.10.

B0 phén tao ra thong tin vi tri ¢6 thé ¢6 bd nhd dé Iuu trix gia tri chuén dinh trude
theo sy dich chuyén cic nam cham thir ba 241a va 241b theo hudng thtr hai (huéng
truc-y) va by phan x4c dinh vi tri dé xac dinh thong tin vi tri cia cidc nam cham thir ba
241a va 241b theo huéng thir hai (hudng truc-y) bang cach so sanh mat do tir thong thi
ba v6i gié tri chun.

Trong phuwong an néu trén, mat d§ tir thong duge sir dung dé 1am vi du cho tin hiéu
nhan biét dugc phat hién bang bo cam bién tir. Tuy nhién, sang ché cling c6 thé sir dung

tin hiéu dién hodc céc loai tin hi¢u twong tu khac.
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7 Bé.n_g 1 ‘duéri day thé hién két qua xéc dinh sy dich chuyén vi tri cua khung chuyén
dong 200 cuia modun camera trén Fig.2 theo chidu duong hoic chiéu am trén.huc’mg tha
hai (huéng truc-y). Dong dién duge cdp cho cic cudn din dong thir ba 130a va 130b aé
1am cho cdc nam cham thir ba 241a va 241b dich chuyén chin l4n theo chiéu duong trén
hudng tht hai (hudéng truc-y) va dich chuyén chin 1an chiéu 4m trén huéng thir hai
(huéng truc-y) khi khung chuyén dong 200 & vi tri chuén (d6 1&ch = 0 pm), khi khung
chuyén dong 200 duoc dit cach vi tri chudn mot khoang bing +100 pm theo huéng thir
nhét (huéng truc-x) (46 léch = +100 pm), va khi khung chuyén dong 200 dugc dit cach
vi tri chudn mot khoang bing —100 pm theo huéng thér nhédt (huéng truc-x) (do
1éch =—100 um). Khi cdc nam cham th ba 241a va 241b dich chuyén theo hudng thtr hai
(hudng truc-y), thong tin vi tri ciia cdc nam cham thir ba 241a va 241b theo hudng thir hai
(huéng truc-y) dugc tao ra dya vao tbng cla cac tin hiéu nhan biét dugc phat hién béng

cac bd cam bién thir ba 161 va 162 s& duoc st dung.
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Bang 1
Khoang dich chuyén Khoéng dich chuyén Khoang dich chuyén
[nm] [nm] [nm]
S6 1A ctia khung chuyén dong | ctia khung chuyén dong | ciia khung chuyén dong
dich chuyén theo hudéng thir hai theo hudng thir hai theo hudng thir hai
khi @0 léch=0 pm | khi d§ l¢ch =+100 um | khi d¢ léch =—-100 um
chiéu ‘ chiéu chiéu , ,
duong chiéu 4m duong duong chiéu am |chiéu duong
1 10 9 10 10 9 10
2 9 10 10 11 9 9
3 9 9 11 11 10 9
4 10 9 11 10 8 9
5 9 10 11 11 9 10
6 11 9 10 10 9 9
7 11 9 10 10 10 8
8 10 8 11 11 10 9
9 9 8 9 10 10 9
Trung binh 9,8 9,0 10,3 10,4 9.3 9,1

Dua vao bang 1, mic du vi tri ciia khung chuyén dong 200 thay db6i theo hudng thi

nhit (huéng truc-x), nhung khi mét dong dién dinh truéc duge dit vao cic cudn dan

dong thir ba 130a va 130b, thi khung chuyén dong 200 van dich chuyén dong déu trong

khoang tir 8 pm dén 11 pm 14 khoang dich chuyén dinh truéc theo huéng thit hai (huéng

truc-y). Khoang dich chuyén trung binh 1a tir 9,0 pm dén 10,4 pm.

Véi su dich chuyén vi tri ddng déu ciia khung chuyén dong 200 theo huéng thir hai

(huéng truc-y) nhu dugc thé hién trong bang 1, gia sit 1a viéc x4c dinh vi tri chinh x4c

cta khung chuyén dong 200 duge thuc hién theo hudéng thir hai (hudng truc-y). Do do,

cin o vao su dich chuyén vi tri ddng déu ciia khung chuyén dong 200 theo huéng thir

hai (huéng truc-y) trong khoang dinh trudc, co thé gian tiép khing dinh ring vi tri cia

cac nam cham thir ba 241a va 241b ¢6 thé dugc xac dinh chinh xac dya vao téng cua cac
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tin hiéu nhan biét dugc phat hién bing cic bd cam bién thir ba 161 va 162.

Fig.13 14 hinh v& phéi canh mit cit ngang thé hién mbdun camera trén Fig.1 theo
duong cit XIII-XIII’, va Fig.14 1a hinh vé phbi canh mit cit ngang thé hién modun
camera trén Fig.1 theo dudng cit XIV-XIV”.

Dua vao Fig.13, cudn din dong thir nhit 110 va bd cam bién thir nhit 140 dwoc Lip
& thanh bén thir nhit 101 cta khung cb dinh 100, va nam cham thtr nhit 211 duge b tri
trong khung chuyén dong 200 sao cho tuong img v6i cudbn din dong thir nhét 110 va bd
cam bién thir nhét 140. Cudn din dong thir nhit 110 va nam cham thir nhit 211 duge dit
c4ch xa nhau theo huéng thi hai (hudng truc-y) vudng géc véi truc quang hoc. Ngoai ra,
cudn din dong thir hai 120 va bd cam bién thir hai 150 duoc lép & thanh bén thir ba 103
cta khung ¢ dinh 100, va nam cham thir hai 231 dugc bd tri trong khung chuyén dong
200 sao cho tuong tmg v6i cudn din dong thtt hai 120 va bd cam bién thir hai 150. Cudn
dan dong thir hai 120 va by cam bién tht hai 150 ciing dugc dit cdch xa nhau theo huéng
thtt hai (hudng truc-y) vudng gbc véi truc quang hoc. Cudn din dong thi nhét 110 va bd
cam bién tht nhét 140 dugc ndi dién véi bang mach in thir nhét 301, con cudn din dong

thir hai 120 va bd cam bién thir hai 150 duoc ndi dién véi bang mach in thtr hai 302.

Dua vao Fig.14, cac cudn dan dong thit ba 130a va 130b va cac bd cam bién tht ba
161 va 162 14n lugt dwgc ldp & thanh bén thi hai 102 va thanh bén thir tw 104 ciia khung
¢ dinh 200, va cac nam cham thir ba 241a va 241b dugc b tri trong khung chuyén dong
200 sao cho twong tmg véi cac cudn din dong thir ba 130a va 130b va cic by cam bién
tht ba 161 va 162. Céc cudn dan dong thir ba 130a va 130b va cic nam cham thir ba 241a
va 241b duoc dit cach xa nhau theo hudng thir nhat (hudng truc-x) vudng goc véi truc
quang hoc. Hai cudn din dong 130a va 130b va hai by cam bién thr ba 161 va 162 duoc

nbi dién v6i bang mach in thir hai 302.

Khi cép dién cho mot cudn din dong trong s6 cudn din ddong thir nhét 110, cudn
din dong thir hai 120 va cac cudn din dong thir ba 130a va 130b théng qua cic bang
mach in thir nhit va thir hai, thi nam cham tht nhét 211, nam cham thir hai 231 va céc
nam cham tht ba 241a va 241b dugc dit cach xa cudn din dong thir nhét 110, cudn din
dong thtr hai 120 va cdc cudn din dong thir ba 130a va 130b theo huwéng vudng goc véi

truc quang hoc sé& dich chuyén theo mdt huéng dinh truéc. Khi cép dién cho cudn din
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dong thir nhét 110, thi nam cham thir nhét 211 dich chuyén theo huéng truc quang hoc
(hudng truc-z). Ngoai ra, khi cip dién cho cudén din dong thir hai 120, thi nam cham thi
hai 231 dich chuyén theo huéng thir nhit (hudng truc-x), va khi cép dién cho cac cudn
din dong thir ba 130a va 130b, thi cdc nam chim tht ba 241a va 241b dich chuyén theo
huéng thir hai (hudéng truc-y). C6 thé cép dién riéng biét hodc ddng thoi cho cudn din
dong thtr nhit 110, cuén din dong thir hai 120 va cdc cudn din dong thir ba 130a va
130b.

Trong lic nam chdm thir nht 211, nam chadm thit hai 231 va c4c nam chdm thir ba
241a va 241b dich chuyén, thi khung c¢b dinh 100 dugc ndi dién véi bang mach in thir
nhét 301 va bang mach in thir hai 302 dwgc gén vao dé 20 va khong dich chuyén, va do
d6 khong gay ra su thay dbi sirc cang trong bang mach in thu nhit 301 va bang mach in
thir hai 302 trong luc khung chuyén dong 200 ma nam cham thir nhit 211, nam cham tht
hai 231 vA céc nam cham tha ba 241a va 241b dugc lip vao d6 dang dich chuyén. Vi vy,
khung chuyén dong 200 c6 thé dich chuyén chinh x4c ma khong bi anh huéng do sy thay

dbi strc cang tac dong l1én bang mach in tha nhét 301 va bang mach in thi hai 302.

Ngoai ra, khi dat cuén din dong thir nhét 110, cudn din dong thir hai 120 va cac
cudn din dong thir ba 130a va 130b cach xa nam chdm thu nhét 211, nam cham th& hai
231 va cac nam cham thi ba 241a va 241b theo hudng vudng goéc véi truc quang hoc, thi
c6 thé giam bét dd diy ciia mddun camera theo hudng truc quang hoc. Cu thé 13, ngay ca
khi nam cham tht nhit 211, nam cham thir hai 231 va c4c nam chim thir ba 241a va 241b
c6 do day 16n hon, thi 4 day cia modun camera theo hudng truc quang hoc c6 thé van

khong ting lén.

Theo phuong an néu trén, khung con chuyén dong thtr nhit 230 dich chuyén theo
huéng thir nhét (huéng truc-x), va khung con chuyén dong thtr hai 240 dich chuyén theo
huéng thir hai (huéng truc-y), tuy nhién cac phuong an thuc hién sang ché khong bi gidi
han & d6. Vi du, khéc véi phuong 4n néu trén, khung con chuyén dong thir nhit 230 c6
thé dich chuyén theo huéng thir hai (hudéng truc-y), va khung con chuyén dong thir hai
240 c6 thé dich chuyén theo huéng thir nhit (hudng truc-x). Ngoai ra, mic dit phuong
phap diéu khién bing méto cudn cam g (VCM: Voice Coil Motor) trong do6 lyc dién tir

duoc tao ra gilta cuén ddy va nam chdm dugc dung dé dan dong cho khung chuyén dong
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200 dugc sit dung trong phuong 4n néu trén, tuy nhién, sang ché ciing c6 thé sir dung céc
phuong phap khéac @& din dong cho khung chuyén ddong 200, vi dy, phuong phép didu
khién bing moto séng siéu 4m sir dung phén tir ap dién hozic phuong phép din dong cho
khung chuyén dong 200 bing cach dit dong dién vao hgp kim nhé hinh dang (shape
memory alloy).

Trong modun camera theo cac phuong an néu trén, bang mach in dugc nbi véi
khung cé dinh d& din dong theo ba truc, tir d6 thyc hién chiic nang diéu tiéu ty dong (AF)
va chire ning chng rung quang hoc (OIS) véi bng kinh c6 thé dich chuyén chinh x4c va

c6 thé tranh hodc giam bét sy thay ddi strc cing trong bang mach in.

Nhim muc dich gitp cho ngudi ¢6 hiéu biét trung binh vé linh vuc k§ thuit nay
hiéu 5 cic nguyén ly cla séng ché, sang ché @3 duge mo ta dya vao cic phuong én uu
tién dugc thé hién trén cac hinh v&, va cdc ndi dung cu thé dugc dung dé mé ta cac
phuong an nay. Tuy nhién, pham vi cia sang ché khong bj gi6i han & cac ndi dung cu thé
do, va pham vi cla sang ché dugc hidu 12 bao gdm tit ca cac phuong 4n dugce coi 1a hién
nhién déi v6i ngudi c6 hiéu biét trung binh v& linh vyuc k¥ thuat nay.

Céc tir “co cdu” va “phén t” dugc st dung trong sang ché s& duoc hiéu theo nghia
rong va khong bi gidi han & cac phuong é4n lién quan dén may moéc hodc vat chat, d6 c6

thé 1a cac thudng trinh phén mém két hop véi céc bd xtt 1y, v.v..

Cac phuong 4n thuc hién cu thé dugc thé hién trén hinh vé va dugc mo ta trong
sang ché chi 14 cac vi du minh hoa cho séng ché va s& khong duoc hiéu theo bt ctr cach
nao khac 13 nhim gii han pham vi clia sdng ché. P& cho ngén gon, trong sang ché c6 thé
khong mo ta chi tiét céc thiét bj dién tir thong thuong, cic hé théng diéu khién, phan
mém va céc khia canh chirc niing khéc cia cac hé théng (va cac bd phz_‘in trong sb cac bd
phéin hoat djng riéng biét cta cac hé thdng). Ngoai ra, cic dudng nbi hodic cic bd phan
két nbi duge thé hién trén cac hinh v& duoc dung dé biéu din vi du vé mbi quan hé chirc
ning va/hodic sy két ndi vat ly hoic logic giita cac phin tir khic nhau. Can hru y ring,
trong thiét bi thurc té c6 thé c6 nhiéu mdi quan hé chirc ning, sy két nbi vat 1y hoic su két
né_i logic dé thay thé hoic bd sung. Ngoai ra, khong c6 phén tir hodc bd phan nao 1a déu
hiéu co ban dé thuc hién sang ché trir truong hop phén t&r hodc bd phén d6 dugc mo ta cu

thé 14 d4u hiéu “co ban” hodc “mang tinh chit quyét dinh”.
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Viéc sir dung tir “mot” va cac cach dién dat twong tu trong ngit canh dé mo ta sang

ché (dic biét 1a trong ngit canh cia yéu cAu bao hd kém theo) dugce hiéu 13 bao ham ca

céc treong hop mot va nhiu. Ngoai ra, cac khoang gia tri xac dinh trong sing ché chi
dugc hiéu 1a dé st dung nhu mot cach noi tit khi dé cap riéng biét dén timg gié tri cu thé
nim trong khoang gia tri d6, trir truong hgp trong séng ché c6 quy dinh khéac, va mdi mot
gié tri cu thé dwoc dua vao trong sang ché s& dugc hiéu nhur thé 13 gia tri d6 dugc dé cap
riéng biét trong séng ché. Cubdi cing, cac budc dé thuc hién tat ca cac phuong phép dugc
md ta trong sang ché c6 thé duge thuc hién theo tht ty phu hop bét ky trir truong hop
trong séng ché c6 quy dinh khac hodc ngit canh c6 quy dinh khac mét cach rd rang. Viée
stt dung moi vi dy, hodc diéu kién cu thé (vi du “nhu”) trong sang ché, dugc hiéu 1a chi
nhim minh hoa r3 hon cho sang ché va khong nhim giéi han pham vi cia séng ché, trir
truong hop céac diém yéu cdu bao hd c6 quy dinh khac. Nhidu phwong 4n cai bién va
phuong 4n sira dbi thich tng s& dugc ngudi c6 hiéu biét trung binh vé Iinh vuc k¥ thuat

nay tim ra d& dang ma khong bi coi 1a ndm ngoai pham vi ciia séng ché.
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YEU CAU BAO HQ
1. Mddun camera bao gdm:

vanh ng kinh c6 it nhdt mot nhém thau kinh;

khung chuyén dong dé 1ip vanh dng kinh va dich chuyén dugc theo hudng truc
quang hoc, va theo huéng thir nhit va huéng thir hai vudéng goc véi hudng truc quang

hoc;

khung ¢ dinh ¢ d& di dong cho khung chuyén dong va tao ra lyc din dong cho
khung chuyén dong:

theo hudng truc quang hoc;
theo huéng thir nhét; va
theo hudng thir hai; va

dé dé gin khung cb dinh va chira bd cam bién hinh anh dugc dit cach xa it nhit mot

nhém théu kinh theo huéng truc quang hoc,
trong d6 khung c6 dinh con co:
cudn din dong thir nhit dé lam cho khung chuyén dong dich chuyén theo
hudng truc quang hoc;
cudn din dong thir hai d& 1am cho khung chuyén dong dich chuyén theo huéng
thtr nhét; va
cudn din dong thir ba @ 1am cho khung chuyén dong dich chuyén theo hudng
th hai,
trong d6 khung chuyén dong c6 cic nam cham thir nhét, thir hai va th ba 1an lugt
twong tmg véi cac cudn dan dong thir nhat, thit hai va thi ba,
trong d6 khung cb dinh c6 cic bd cam bién thir nhét, thir hai va thtr ba lan luot
tuwong ung vdi cdc nam cham thu nhét, thir hai va tht ba, va
trong d6 bd cam bién thir nhit nhan biét vi tri ciia nam cham thir nhét theo huéng
truc quang hoc, bd cam bién thir hai nhan biét vi tri ciia nam cham th hai theo huéng thir

nhét, va bd cam bién thir ba nhan biét vi tri clia nam cham thir ba theo huéng thit hai.
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2. Mddun camera theo diém 1, trong d6 modun camera nay con bao gbm bang mach in
duoc ndi dién vdi khung c6 dinh, trong d6 bang mach in cap dién cho céc cudn dan dong

tht nhét, thr hai va thir ba dé 1am cho khung chuyén dong dich chuyén.

3. Modun camera theo diém 1, trong d6 cac cudn din dong thir nhét, thir hai va thit ba 1an
lugt dwgc dit cach xa cdc nam chdm thir nhét, thir hai va thir ba theo huéng vudng goc

v6i huéng truc quang hoc va dugc lip & cac thanh bén ciia khung c¢d dinh.

4. Médun camera theo diém 1, trong d6 khung c6 dinh ¢6 15 dé cho it nhit mot trong sb
céc cudn din dong thtr nhét, thir hai va thi ba duge 1ip vao d6 va khung chuyén dong c6
phan ranh @& cho it nhit mot trong s cac nam cham th nhét, thtt hai va thir ba dugce lap
vao do.
5. Modun camera theo diém 1, trong d6 khung chuyén dong bao gbm:

khung chuyén dong thit nhit dugc do di dong biang khung cb dinh theo hudng truc
quang hoc; va

khung chuyén dong thtr hai dugc d& di dong bing khung chuyén dong thir nhit theo
huéng thir nhét va huéng thi hai.

6. Modun camera theo diém 5, trong do:

nhidu & bi thir nhét dwoc bd tri & giita khung ¢ dinh va khung chuyén dong thi
nhét,

ranh din huéng thtr nhit dé din huéng cho cac & bi thir nhit dich chuyén theo
huéng truc quang hoc duge tao ra & trong it nhit mot khung trong sd khung cb dinh va
khung chuyén dong thir nhét,

nhiéu 8 bi thir hai dwgc bd tri & giita khung chuyén dong thir nhit va khung chuyén
dong thir hai, va

ranh din huéng thir hai dé dn hudng cho cac & bi thit hai dich chuyén theo huéng
tht nhat hodc hudéng thir hai duge tao ra & trong it nht mét khung trong sé khung chuyén

dong thir nhit va khung chuyén dong thir hai.

7. Mddun camera theo diém 5, trong d6 khung chuyén dong thir hai bao gdm:

-28-



24693

khung con chuyén dong thir nhit duoc dich chuyén theo huéng thir nhit, trong d6

nam cham thir hai dugc lép & mot bén cia khung con chuyén dong thir nhét, va

khung con chuyén dong thr hai dugc dich chuyén theo huéng thir hai, trong d6 nam

cham thtr ba dugc lap & mot bén cia khung con chuyén dong thir hai, trong do:

khung con chuyén dong thir hai dugc do di dong bing khung con chuyén dong

thir nhét theo hudéng thir hai; va
khung con chuyén dong thir nhit dugc d& di dong bang khung chuyén dong
thir nhit theo huéng thir nhét.
8. Mddun camera theo diém 7, trong do:

nhiéu & bi thir nhit dugc bd tri & gitta khung con chuyén ddng thir nhit va khung

con chuyén dong thit hai;

ranh din huéng thi nhit @& din hudng cho cic § bi thir nhit dich chuyén theo
huéng truc thir hai dugc tao ra & trong it nhit mot khung trong s6 khung con chuyén

dong thir nhit va khung con chuyén dong thir hai;

nhiéu 8 bi tht hai dugc bd tri & giita khung con chuyén dong thir nhit va khung

chuyén dong thtr nhit; va

rdnh din hudng thir hai d& din hudng cho cac & bi thir hai dich chuyén theo huéng
thir nhit dugc tao ra & trong it nhit mot khung trong s6 khung con chuyén dong thir nhét

va khung chuyén dong thi nht.
9. Mddun camera theo diém 7, trong d6 khung con chuyén dong thir nhit c6 phan cong
1én dé di vong qua nam cham thit ba,

trong d6 phin cong 1én va nam cham thir ba dugc dit cach xa nhau.
10. Mbdun camera theo diém 1, trong d6:
nam cham thir ba gdm hai nam chdm v b cam bién thir ba gdm hai bd cam bién,

cac nam cham nay duoc lip & hai bén theo hudng thir nhéit ctia khung chuyén dong

th hai; va
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cac b cam bién nay duoc lip & hai bén theo huéng thi nhét ciia khung cb dinh.

11. Mddun camera theo diém 10, trong d6 vi tri cia khung chuyén dong theo hudng thi
hai dugc nhan biét dya vao tin hiéu nhan biét thir ba 13 tng cia tin hi¢u nhan biét tha
nhét va tin hiéu nhan biét tht hai, trong d6 tin hiéu nhan biét thtr nhét dugc phat hién
bing mot trong sb cac bd cam bién va tin hidu nhan biét thtr hai duge phat hién bang bd

cam bién con lai trong sO cac by cam bicn nay.

12. Mbdun camera theo diém 10, trong d6 tong cuia khoang céch gitta mot trong so cac bd
cam bién va mot trong sO cidc nam chdm theo hudng thir nhat va khoang céch gitra bd
cam bién con lai trong sd cac bd cam bién ndy va nam cham con lai trong sO cic nam

cham nay 1a khong ddi.
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Fig. 1
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Fig. 2
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Fig. 3
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Fig. 5
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Fig. 8
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Fig. 10A
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Fig. 11A
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Fig. 13

Fig. 14
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