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Tém tit: Nhu cau sir dung cdc thiét bi chong trom ngdy cang tré nén quan trong va phé bién trong thoi dai hién nay.
Trudc sw gia tang cua tgi pham va cdc méi de doa an ninh, viéc bao vé tai san va dam bdo an toan cho gia dinh, tru s¢ cong
ty dd tré thanh wu tién hang dau. Cdc thiét bi nhi hé thong camera an ninh, cam bién chuyén dong, khéa thong minh va
chudng bdo dong da tré thanh nhitng cong cu khong thé thiéu dé bao vé ngdi nha va tai san ciia ching ta. Muc tiéu ciia dé
tai nham gidi quyét cac van dé nhw: phat hién ké dot nhdp, kich hoat bdo dong, ti dong khéa cira khi c6 bdo dong, hé thong
bdo déng chi cé thé dwoc tdt boi chit nha hodc nhén vién bao vé ciia cong ty, dong thoi cé tich hop nguon dién dw phong.
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DESIGN OF AN ANTI-THEFT CIRCUIT FOR APPLICATION IN DIGITAL
ELECTRONICS COURSE TEACHING
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Abstract: The demand for using anti-theft devices is becoming increasingly crucial and widespread now. With the
rise in crime and security threats, protecting property and the safety of families, company premises has become a top
priority. Devices such as security camera systems, motion sensors, smart locks, and alarms have become indispensable
for safeguarding our homes and possessions. The objective of the topic addresses the issue: detecting intruders, triggering
alarms, automatically locking doors during an alarm, alarms that can only be deactivated by the homeowner or company

security, with backup power.
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I. DAT VAN PE

Di d6i v6i sy phat trién kinh té toan xa hoi thi
su gia tang vé toi pham vd&i muce do tinh vi va
tinh chit manh dong cuc ky nguy hiém. Dé bao vé
tai san va dam bao tinh mang con ngudi, can co
cac giai phap chéng trom tich cuc va thong minh.
Hién nay, cac nha cung cdp van dang cho ra cic
san pham véi myc dich phong chong trom ngay
cang nhiéu. Viéc chon lya va stir dung cac thiét bi
nay cling datra nhiéu thach thirc, tir van dé vé tinh
hi€u qua dén quyén riéng tu va bao mat dir li¢u.

Pé tao ra mach chong trom, nguoi ta co thé
ding cac loai nhur vi diéu khién, IC sb, cong logic
co ban, linh kién dién tir thu dong, linh ki¢n ban
dan co ban véi cac tinh nang khac nhau. Trong
nghién ciru nay, tac gia dé xuat nghién ciu dén
mot thiét bi chéng trom sir dung IC s6 nho gon,
don gian, gia thanh ré ma van dép ung duogc cac
tinh ndng co ban nhu: coi bao dong; tu dong chdt
khoa ctra khi c6 bdo dong; bao dong chi co thé
tat boi chii nha hodc bao vé kho xudng/cong ty;
c6 ngudn du phong khi mat dién. Thiét bi s& phat
huy téi vu kha ning khi dugc Gmg dung dé bao vé
cac khu vyc nhu kho chura tai sdn & xudng, cong
ty va cta can hg gia dinh. Pay 1a mot trong nhiing
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ng dung khi giang day hoc phan dién tir sd, tao ra
nhitng san pham cu thé va thiét thyc trong thuc té.

II. NOI DUNG NGHIEN CUU

2.1. Téng quan vé IC sb

IC s6 hay con goi 1a IC logic chi hoat dong &
mot vai trang thai hodc mirc logic xac dinh. Cau tao
co ban cua IC s bao gdm sy két ndi clia cac cong
logic, hoat dong v6i dit liéu nhi phan, nghia la céc
tin hi¢u chi c6 hai trang thai khac nhau, dugc goi la
mirc thap (logic 0) va mic cao (logic 1).

Trong hé thong logic, mot trong hai mirc dién
ap noi trén duoc goi 1a mot bit. Néu chung ta quy
udc mot trong hai mirc trén mirc nao duong hon
1a 1 va muc kia 1a 0, ta c¢6 hé théng logic duong
nguoc lai 1a logic am.

IC 74LS112 1a mot cong IC chira hai flip-flop
D, dugc ky hiéu 1a FF1 va FF2. Mai flip-flop D
1a mot mach dong bod két hop voi mot bo luu
trit ddng thoi, gitp luu trit va dong bo hoa dir
liéu theo tin hiéu déng ho. Bén canh hai flip-flop
D, IC 74LS112 ciing bao gom cac cong logic
dé dleu khién hoat dong cua né. Cac cong nay
bao gdm cac cong AND, cong OR va cong NOT,
duogc st dung dé két hop va diéu khién tin hiéu
dau vao va dau ra.
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Hinh I: So d6 chdn IC 74LS112

IC NES555 1a mot dang mach tich hop k¥ thuat

Noi chung, IC 555 1a mot mach dinh thoi don, co6

s6 co thé dugce sir dung nhu mdt bd tao xung nhip thé tao ra cac xung dinh thoi chinh xéac véi chu ky
la bd tao xung da hai 6n dinh hoac don 6n dinh. 1am viéc 50% hoac 100%.

So do chan cua IC NE555:
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Hinh 2: So' d6 chan cia IC NE555

Chan s 1: “GND” 1a chan ndi dat, tit ca cac
mure dién ap diéu duoc so sanh véi ap tai duong
day nbi dat.

Chan s6 2: “Trigger” 1a chan kich. Chan trigger
dugc dung dé cung cip dau vao kich cho IC 555
hoat dong & ché d6 don 6n. Chan nay 1a dau vao
dao cua bd so sanh c6 nhiém vu lam cho transistor
cua flip flop chuyén trang thai tir set sang reset.
Ngo ra cua bo dinh thoi phu thude vao do lon
xung bén ngoai dua vao chan trigger.

Chan sb 3: “Output” 1a chan xuét tin hiéu
ra. Ngd ra cta bo dinh thoi ludn ludn cé san
& chan nay. C6 hai cach dé 1 tai co thé két ndi
v6i chan output. Cach 1 1a két ndi giir chan 3
(output) va chan 1 (GND) hoac gitta chan 3 va
chan 8 (chan ngudn). Tai ndi giita chan output
va chan ngudn duoc goi 1a tai thuong mo, tai
ndi gitra chan outpur va chan GND duogc goi 1a
tai thuong dong.

Chan sb 4: “Reset” 1a chan reset vi mach. Bét
cu khi nao bd dinh thoi bi reset, mot xung am
dugc dua dén chan 4. Pau ra duogc thiét 1ap lai
trang thai ban dau bt ké diéu kién dau vao. Khi
chan nay khong dugc sir dung, ta ndi 1én Vee dé
tranh moi kha nang kich hoat sai.
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Chan s 5: “Control voltage” 1a chan dién ap
diéu khién. Chan ngudng (threshold) va chan
kich (trigger) diéu khién str dung chan nay. Bién
do song ra duoc quyét dinh béi mot bién tré hodc
mot dién ap bén ngoai dugc dua vao chan nay. Vi
vay, lugng dién ap trén chan nay s& quyét dinh
khi nao bd so sanh duoc chuyén doi, va do d6
thay doi bién do cia dau ra. Khi khong sir dung
chin ndy, ta nén ndi dat thong qua 1 tu 0,01pF
dé chng nhiéu.

Chan s6 6: “Threshold” 1 chan ngudng. N6 1a
ngd vao khong dao ctia bg so sanh 1, dugc so sdnh
v6i ngd vao dao véi dién ap tham chiéu 1a 2/3Vee,
b so sanh trén chuyén sang +Vsat va dau ra duoc
dat lai.

Chén sb 7: “discharge” 1a chan xa dién. Chan
nay ndi vao cyc C cia transistor va thuong cé
mot tu dién ndi giita chan x4 dién va chan ndi dat.
N6 duoc goi 1a chan x4 dién vi khi transistor dan
bao hoa, tu C xa di¢n thong qua transistor. Khi
transistor ngat, tu duoc nap thong qua dién tré va
tu bén ngoai.

Chan s6 8: “Vcc” 1a chan cap ngudn. Ngudn
cung cap trong khoang tir 5V dén 18V.

2.2. Thiét bi chong trom trén mit bang gia dinh
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Hinh 3: So do mdt bang nha kho/xwéng

Vi tri 1: Cam bién phat hién vat thé. St dung
cam bién h@)ng ngoai dugc lép dat trén cao tai
cong kho/xuong sao cho ving cam tng bao quét
duoc vi tri 16i di vao.

Vi tri 2: Beén bao dong. Khi nhan dugc tin hiéu
c6 xam nhap bat thudng tir cam bién, dén béo
dong s€ nhay lién tuc.

Vi tri 3: Chét khoa cira. Khi nhan duogc tin hiéu
c¢6 xam nhép bat thuong tir cam bién, cac cira kho
chura tai san s€ tu dong khoa lai.

Vi tri 4: Coi bao dong. Khi nhan dugc tin hi¢u
c6 xam nhap bat thuong tir cam bién, coi bao
dong s& ha

Vi tri 5: Phong truc ban. Nut nhén Reset duoc
b tri tai phong tryc ban chi c6 ngudi truc ban
moi diéu khién duoc nat nhan nay khi hé thong
c6 bao dong.

2.3. So dd va nguyén Iy hoat dong ciia mach
chéng trom

a. So do mach dién

w  CHOTRHOACUA
ummeo (M0 PHONG BANG RELAY + LED)
o LED SANG = KHOACUA |

LED TAT = MO CUA

Hinh 4: Mach dién ch(fng trom

b. Nguyén Iy hoat dong

Khi khong phét hién déi twong thi cam bién
hdng ngoai s& gui tin hiéu mirc 0 tai chan OUT
va sau d6 di qua cong NOT dén chan S cua IC
74L.S112. Khi chan S nhan duoc tin hiéu muc
1 thi IC 74LS112 s€ gui tin hiéu muc 0 ra chan
Q dén transistor QI1, trang thai cta coi bao dong
binh thuong. Pong thoi IC 74LS112 ciing gt tin
hiéu mirc 1 ra chan Q dao va di qua cong NOT
vao chan R cua IC 555. IC 555 nhén tin hiéu murc
0 tai chan R thi s€ gui tin hi¢u muc 0 ra chan Q
dén transistor Q2. Luc nay dén bao dong dang &
trang thai binh thuong. Pong thoi transistor Q3
cling nhan cung muc tin hi¢u véi chan R cua IC

555 1a mtrc 0. Do d0o, trang thai luc nay cua relay
RL2 dang mo khoa ctra.

Khi phat hién ddi tuong xam nhdp, cam
bién hong ngoai s& phat tin hiéu méc 1 tai chan
OUT va sau d6 di qua NOT dén chéan S cua IC
74L.S112. Khi chan S nhan duoc tin hiéu murc 0
thi IC 74LS112 s€ gui tin hi¢u muc 1 ra chan Q va
kich hoat transitor Q1 dé bat coi bao dong. Déng
thot IC 74LS112 cling gui tin hi€éu muc 0 ra chan
Q dao va di qua mot cong NOT vao chan R cua
IC 555. IC 555 n—han tin hiéu mc 1 tai chan R
thi s& guri tin hiéu mérc 1 ra chan Q dé transitor
Q2 kich hoat dén bao dong. Pong thoi transitor
Q3 cling nhan cung muc tin hi¢u voi chan R cua
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IC 555 1a muc 1. Do d6 s& kich hoat relay RL2 dé
dong khoa cira khan cap. Luc nay, tai phong truc
néu bao vé thdy chi canh bio mirc do an toan thi
ho chi can nhén nit Reset, nit Reset nay ndi voi
chan mass va sau d6 di dén chan R cua IC 74LS112
12 murc 1 thi s& xuét tin hiéu muc 0 ra chin Q dé
transitor Q1 tét, coi bao dong trd lai trang thai ban
dau. Pong thoi IC 74LS112 ciing xuat tin hi¢u mirc
1 ra chan Q d4o di qua céng NOT s& nhan tin hiéu
murc 0, dura tdi bazo transitor Q3 tit lam cho Relay
RL2 m¢ khéa. Dong thoi IC74LS112 ciing xuét tin
hiéu muc 0 ra chan R cta IC 555 s& xuét tin hiéu
ra Q dé transitor Q2 tit, lam cho dén bao dong tro
lai trang thai ban dau. Nhu vay sau khi Reset toan
b6 hé thong chéng trom quay vé trang thai ban dau.

Khi khoéng can su dung dén he thong chdng
trom, nguoi dung c6 thé ngat ngudn cip cho mach
thong qua cong tic ngudn.

ILKET LUAN

Vi viéc lép dat mach chéng trom co thiét ké
nho gon, chi phi hop 1y hoan toan c6 thé van dung

duogc trong thuc té nhu lép dat tai cac ho gia dinh,
kho bii ctia siéu thi va nha xuong san xuét... Hé
thong nay c6 kha niang phat hién ké la dot nhap va
kich hoat dén, coi bao dong va chdt dong cira tir
dong dé dam bao an toan.

Qua day, tic gia ciing mudn tao thong diép rang
viéc hoc ludn di d6i v6i hanh, kién thuc 1y thuyét
hoc dugc trén gidng duong ludn tao ra dugc san
pham tng dung trong thyc té. Va day ciing 1a mot
huéng bai tap tng dung ddi véi giang vién khi
giang day hoc phan dién tir s6. Ciing thong qua
nghién clru nay sé mang lai cho sinh vién tam ly
thoai mai, gan giii v6i doi song hon khi hoc tap
trong moi truong k¥ thuat, va tao thém niém tin
d6i voi khach hang khi sir dung san pham trong
thuc té Tuy nhién, cht'lng ta cling khéng nén lo
1a, mat canh giac khi da lip dat hé thong nay. Can
tuyén truyén va nang cao nhan thire vé viée sur
dung céc thiét bi chong trom ciing 14 mot phan
quan trong trong viéc xay dung mot cong dong an
toan va trach nhiém.
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