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Lot edm on

C6 1& khong mdt ai c6 thé quén duge nhitng mai truong ma minh da di qua
trong mot thoi tho du cho dén lic trudng thanh. C@ sau mdi ching duong di qua,
ching em lai thdy minh 16n 1én, vitng vang hon trong kién thirc va niing lyc. Ching
dudng vira di qua 1a ching duong véi 5 ndm dai ddy gay go va thi thach dudi mai
Trudong Pai hoc Giao Thong Van Tai Tp. Hb Chi Minh. Noi day da khong chi don
gian cung cép cho ching em nhiing kién thirc khoa hoc k¥ thuat ma quy hon ca la
dd nhom trorig chung em ngon Itra yéu khoa hoc va rén luyén cho ching em mot
nghi luc viing vang dé 1am hanh trang budc vao doi.

Xin cam on nhitng mai trueong ma em da di qua sudt thoi nién thiéu. Em sé&
ghi nhd méi cong on cua tht ca thiy co di diu dit em tr nhitng budi hoc v& long
dén nay.

Kinh 151 cam on khoa Dién- Dién tit Vién Thong cung céc thiy co cta khoa,
d danh nhidu finh cdm t6t dep d6i v6i ching em va tao moi diéu kién thugn loi dé
chung em hoc tip tdt. ,

Géi dén cod Nguyén Thi Ngoc Anh 181 cam on chan thanh, nguoi da truc tiép
huéng din em trong sudt qua trinh 1am do én.

Bén canh do gia dinh con 13 ngudn dong luc to lon vé tinh than 1&n vét chét
gitp cho ching em budc di trén con dudng ma ching em da chon. Xin chin thanh
cam on Cha, Me va chi Hai da hét strc dong vién va gitip d& em v& moi mit trong
sudt qua trinh hoc tép.

Sau cuing 1a 1oi cdm on chén thanh vé sy gitip d& va nhitng ¥ kién dong gop

clia cac ban cing 16p trong sudt qua trinh 1am dé tai.

Tp HCM, thdng 7 nam 2007
Sinh vién thuc hién

Hupnh Tudn Anh
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Tom titt luiin van

“Tine tar badnw udnw

Thuit ngtt “ng6i nha théng minh” ¢6 thé hiéu don gian 14 nhitng ngdi nha véi
nhiing trang thiét bi ty dong dwoc thiét k& nhim tao ra sy an toan va tién lgi nhét

cho nguoi dung. Hién nay, rit nhidu ngdi nha thong minh d& duge dua vao sit dung

sir dung trong viéc thiét ké ngbi nha théng minh. Luén van s& trinh bay so lugce vé
mét s6 chudn phd bién ndy. Ludn vin s& trinh bay ki céc kién thire 1 thuyét va qué
trinh tinh todn thiét ké cho hé théng diéu khién nho d3 tao ra. Céc kién thue d3 duge
hoc trong mdn ki thuét dién tir va vi xur 1i 1a nén tang trong quéa trinh thiét ké hé
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kha thanh cbng trén thé gi6i va ngay ca & Viét Nam. Nhicu chuan cong ngh¢ dugc
théng. |
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Loi mé diu

Lot mé diu

Ngay nay cung v6i sy phat trién cfia cac nganh khoa hoc k¥ thudt, k§ thuat
dién t& —vién thong va cong nghé thdng tin dong vai trd quan trong trong moi linh
vuc khoa hoc va doi séng con ngudi. Do d6 ching ta phai ndm bit va van dung no
mot cach cd hiéu qua nhdm g6p phin vio phuc vu dvi séng con ngudi, phat trién
nén khoa hoc k¥ thuft thé gidi néi chung va ky thut dign tir-vién théng, cdng nghé
thong tin ndi riéng.

Su phat trién véi tdc dd chong mat clia cac nganh k¥ thudt nay da bién nhing
mo udc cta con ngudi ching ta trude ddy thanh hién thuc. D6 1a mo woe vé mot
ngdi nha ddy du tién nghi, dap Gng t4t nhét nhitng nhu cau v& hoc tap, sinh hoat va
gidi tri. Nhitng thiét bj trong nha c6 thé duge tw dong diéu khién bang cic b vi xi
If, c6 thé trao dbi cac 1énh diéu khidn, hinh anh, 4m thanh v&i nhau théng qua cac
cap tin hiéu, dudng day dién lyc hodc khong diy. Nhimng thiét bi nay s& dugc quan
1y boi mot hé théng didu khién trung tm. FI¢ théng s¢ hién thi tit ca c4c thdng tin
c6 lién quan dén viée quan Iy ngodi nha nhu : nhi¢t 49, 4nh sang, an ninh ... Cac thiét
bi ¢6 thé didu khién tir trung tAm hodic cac bang didu khién cim tay hoic nhidu
phuong phéap hién dai hon nhu qua mang dién thoai, mang Internet hodic bang chinh
giong ndi cla chung ta... Nhiéu thuét ngft mo ta nhitng ngdi nha duge thiét k& véi
céc v twéng nhu thé : Smart home — Ngéi nha théng minh, Digital home ~Ng6i nha
b, Home of the future ~Ngéi nha tuong lai... Mic du di ¢6 kha nhidu san phdm
g dung thanh cbng, cdng nghé nha thong minh van 12 mit trong nhitng d& tai
néng hdi dang duoc nghién ciru va phat trién trén thé gidi. Cong nghé nha thong
minh khong nén duge nghi dén 13 mot cong nghé chi dé tao ra mot ngdi nha 19ng
13y, ddy i tién nghi cho sinh hoat, giai tri béi hi¢n nay n6 cling da c6 rit nhiéu
déng g6p cho cac cong vide phic 1gi x4 hoi nhur chdm séc sire khde cho nguoi gia,

ngudi tan tat. ..
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Loi mé diu

Viéc chon lya dé tai ‘Ng6i nha thong minh’ cho ludn van 6t nghiép xudt phat
fir nhitng tng dung hitu ich ma c6ng nghé nha théng minh mang lai. Noi dung cia
dé tai gdbm 3 phan chinh :

v Phédn 1 — Téng quan vé ngdi nha thong minh : trinh bay so luge cic chuén va
hé théng duoc st dung trong cong nghé nha thong minh
v Phiin 2 — Kién thirc h3 tro : dua ra cc kién thire cdn thiét cho viée thiét ke
mach
v Phén 3 ~ Tinh todn- thiét k& mach : trinh bay nguyén 1y hoat ddng va qua trinh
thiét ké mach
v Phin 4 — Két luan : d4nh gia v& san phim thu duge va hudng phat trién dé tai
Phén phu lyc & cudi sé trinh bay cac ma ngudn da 14p trinh cho cdc mach
Nhiém vu cta & tai dwoc gidi han & viée tao ra mot hé théng nhd c6 kha ning
quan ly va didu khidn céc thiét bj trong nha vé mit an ninh, 4nh sang va nhiét do.
Céie nhiém vu cu thé s& duoo trinh bay & muc 4 phdn 1 sau khi tim hidu céc hé

théng trong ngdi nha thong minh.
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Tong quan vé ngdi nha thong minl

PHAN 1. TONG QUAN VE NGOI NHA THONG MINH

1. Khiiniém :

Ngbi nha théng minh 14 ngdi nha véi céc trang thiét bi dwge ty dong héa nhim
muc dich tao sy tién l¢i, an toan va vui vé cho cude sbéng. Céng nghé nha thong
minh cho phép tit ca cdc thiét bi dung trong gia dinh ¢6 thé “noi chuyén” (lién hé,
lién két) dugc véi nhau bing mot sd giao thirc hodc chufn céng nghiép nao doé.

.2. Céec chuin cho cong nghé nha thong minh :

Nhidu chudn khic nhau dugc ding trong cong nghé nha thong minh nhu
INSTEON, X10, Universal Power Bus, KNX Z-wave , ZigBee. INSTEON hién la
chuin c6 nhidu wu diém nhat,

2.1.1. Chuén X10:
2.1.1.1. Gié6i thigu :

X10 13 mot chudn m& qubc té dung cho giao tiép gitta cic thiét bi trong cong
nghé nha théng minh. X10 . X10 duge phat trién tir 1975 bdi mdt cong ty dign tir &
Scotland nhim muc dich didu khién tir xa céc trang thiét bi, dung cu trong nha. Trén
thi treong tuy co nhiéu chuén dat dugce bing thong cao hon X10 nhung cac thiét bi
X10 vin dang duge st dung rong rai trén thé gioi

2.1.1.2. Nguyén v hoat dong :

X10 str dung mang dién trong nha dé gui di cac tin hidu s6. Séng mang duge
sir dung ¢6 tin s6 120Khz duoc phat di tai cic thoi diém qua 0 cua dong dién xoay
chidu 50 hoiic 60 Hz . Tc d6 truyén khodng 20 bit / gidy

Dit liéu s6 duge bd didu khién controller phat di bao gém dia chi va 1énh dén
cac thiét bi duge didu khién. Viéc théng béo trang thai cac thiét bi (on/off, thong 36
cam bién...) theo chiéu ngugc lai cling co thé duoc thuc hién khi sir dung céc th_iét
bi X10 cao cép. |

Céc go6i tin duge phat theo chudn X10 chta 4 bit “house / letter code” — ma
nha , theo sau la 4 bit “unit / number code” —ma thiét bi va cudi cing 13 4 bit

“commmand code” —ma 1énh. MA nha duoc dai dién boi cac ky tw tr A dén P trong

1 Pé dn tot nghiép




Tét_:g quan vé ngdi nha thong minh

khi m3 thiét bi dugc danh sb tir 1 d@én 16. Khong cd sw han ché nao khi sir dung mé
nha cho thiét bi (trir khi xem xét dén céc thiét bj X10 cita céc nha lan cn), vi viy c6
thé ¢6 thé didu khién 256 thiét bi cho mt nha don.

Chu trac mot khung X10 :
2
?.rl “ I{i Il‘ ‘li \ ;.'
AMPARAAARAALIRAL
. ;I-. ‘, .'-’ ". 1- _7 : _|' Yy ¥V ¥ __ v
% ‘I y A
]i ] Number Code Strt Code !
| Letter Code |_etter Code
Stant Code Number Code

Hinh trén cho théy 1 khung X10 dugc truyen lip lai 2 1an @& dam bao do tin
cdy cua tin hiéu thu dugce. ‘Start code’ dugc truyén dAu tién trong 2 chu ky sin vdi
ma b dinh thong béo diém bét diu cia khung dit ligu. Theo sau 1a 4 chu ky sin
truyén ma nha va 5 chu ky truyén mé thiét bj. Sau 2 khung nay, X10 s& cho 6 diém
0 ciia tin hiéu sin rdi méi truyén tiép 2 khung tuwong ty trén nhung 14n nay ma thiét
bi dugc thay bang ma 1énh :

Pause S }
| “Numiber Cok Stan Code /

. Letier Coude Lelter Cale
" Stant Code Command Code

Béang ma X10 dugc cho & phﬁn phu luc.

dn tot nghiép




2.1.1.3. Bb diéu khién (controller) :

Mot bo didu khién don gian gdm cac nit chon thiét bi va céc nit chirc ning (
nhur bat, tit, didu khién do sang...).

Céc bd didu khin tir xa gbm 1 cip thu phat ding séng hdng ngoai hodc vd
tuyén. Tin hiéu hdng ngoai hodc vo tuyén sau khi dugce bd thu nhén s& chuyén thanh
tin hiéu X10 phi hop d8 truyén trén dudng ddy dién..

Mot s bo didu khién c6 giao dién véi PC qua cbng nbi ticp, USB aé tai
chuong trinh hoat dong tr PC. Ngoai ra , PC ciing ¢6 _thé tré thanh mot bd didu
khién X10 thong qua viéc 14p trinh didu khién céc thiét bi thu phat X10.

2.1.1.4. Thiét bi dwoe didu khién (device module):

Nhiéu thiét bi khac nhau véi cac chire ning khac nhau :
v Lamp module : didu khién tét / mé, didu chinh do sang t5i cho cac dén soi dbt
khong 300W |
v Appliance module : diéu khién tdt m& cae dén huynh quang, thiét bi dién khac
nhu TV, céc thiét bj m thanh, ... ¢o thé dung tit m& dén nhung khong chinh
dwoc do sang tbi
v Wall switch module : didu khidn tit m& , diu chinh d6 sang tdi cho céc dén
soi dbt khoang 500 W
Ngoai ra , con nhidu thiét bi c6 chirc ning dic biét hon nhu chuyén dbi cac
tone dién thoai thanh tin hi¢u X10 gitip ta ¢o thé didu khién cac thiét bi trong nha ti
mang dién thoai cong cong ; cac thiét bi gén véi cic cam bién anh sang, phat hién
chuyén dong dé co thé tu dong didu khién cic thiét bi trong nha hodc ngoai sén...
2.1.1.5. M hinh thwe té hé thng X10 :
M0 hinh sau cho théy cée thiét b1 X 10 khée nhau duge st dyung :
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2.1.2. Chuin INSTEON :
2.1.2.1. Giéi thiéu :

INSTEON dugc phat trién boi to chirc SmartLabs, mt trong nhitng td di dau
trong cong nghé ty dong hoa nha cira. INSTEON durgc phat trién tir 2001 vdi muyc
dich tao ra mét mang didu khién trong nha ly twéng, mot mang don gian, linh dong
va khéng dit do cho viéc két nbi moi thiét bi véi nhau. Cc phén mém INSTEON
don gian béi cac thiét bi INSTEON giri va nhén goi tin theo cung mot cach, khong
doi hoi mot by didu khién mang dic biét va cac thudt toan dinh tuyén phirc tap.
INSTEON duoc thiét ké cho céc @mg dung diéu khién nha cira , khong phai truyén
tai 1 luong dit liéu nao 16n. Ngoai ra , INSTEON c6 the ho tro céc thiét bi X10
trong mang ciia minh .
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Tong quan vé ngoi nha thong minh

2.1.2.2. Nouyén Iy hoat dong :

Cac thiét bi INSTEON c6 thé giao tiép nhau thong qua séng vo tuyén hodic
trén dudng diy dién trong nha nhu hinh sau :
©INSTEON

RF
Devices

s e o
2 i
3 {
= :
a3 :
" zi
= 78
5
o &
::
INSTEON INSTECH ,"’ INSTECHM
PL I Serial FLIRF 3 : 1 PLIRF
i Boviee s Gimiom
¥ z =
E] (=} )
: B i
Q () 7]
3= Z =
g § §
; :
é
" Home's Electrical Wiring Phase 1 ' Yy Home's Eleciricnl Wiring Phass 2
= h - I a3 i uxa " . ro st b 2 - . =
Pl 2 4 2N S v
o e
X *®
4 e
z £ = €2
) = &
d x i -
4 £ 5 =
z & z E
£ b ]
g £ E: £
2 a
5 i
i &
gl b o 2 —r
b el N
IMSTECH INSTEOHN
£L A10 Davices PL %10 Davices
Devices Davices 3

Mang dién & 220 VAC 3 day & Biéc M§ thuong dugce tach ra thanh 2 pha ri€ng
biét, mdi pha 2 day tai céc hop dién chinh dan vao nha. Vi véy & mdi pha cin it nhat
mot thiét bi INSTEON hd trg truyén tin higu INSTEON trén c& 2 moi trudng khong

khi va cép dién luc dé céc thiét bj & 2 pha ¢6 thé giao tiép vi nhau.

5 | D dn tot nghiép




Cac thiét bi INSTEON déu cé chirc

Téng quan vé ngéi nha théng minkh

ning phat , nhan va lap tin hiéu

INSTEON. Céc thiét bi INSTEON c6 s6 nhén dang riéng duoc cai dét khi sin xuit,
twong trung cho dia chi cua thiét bi trong toan mang. Mot goi tin INSTEON co

chidu dai ¢6 dinh va ciling dugc phat ddng bd voi cac diém 0 cuia tin hiéu xoay chiéu

50-60 Hz. Dia chi ngudn va dich va m3 1énh ludn giri kém trong géi tin INSTEON.
M3i dia chi chiém 3 byte khién sb thiét b dieu khién c6 thé 1én dén con so
16,777,216. So voi X10, géi tin INSTEON dai 10 byte hodc 24 byte do chira thém
céc trudmg phuc vu cho qué trinh truyén thong tin giifa céc thiét bi. Mot s6 thong s6

cua INSTEON :

Giao thirc

Truyén lai néu khong dugc bao nhan

Téc d6 truyén

2880 -13165 bit / gidy

S thiét bi hd trg 16777216

S6 1énh didu khién 65536

Thn sb/ kidu didu ché tin hiéu trén cép dién | 131,65 Khz / BPSK
Tin s6/ kiéu didu ché tin hiéu vo tuyén 904 Mhz / FSK

2.1.2.3. M hinh thuc t& hé thong INSTEON :

RF
Handheld
more { m
INSTEON INS'I?E"SN
dovices devices

d ii
13 4 A

: 1

4 1

4 ‘

; :

1 :

: ‘:

j ;

‘; | : ; I |
& ! Y : D
9 - Couplos phases Em;;_,;,

: Accesspoint1 ., 120V Access p:)}:}t 2“ —: :

- P

Phase A Phose B

Home's Electrical —
Wiring

Home's Elacirical Breaker Panel

6

0 Power line

B
!
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Thiét bi didu khién hé théng théng qua song vo tuyén ( RF handheld) s& gii
1énh dén diém truy cép (Access point), tin hi¢u RF s€ dugce chuyén ddi thanh tin
hiéu INSTEON truyén trén cép dién, Cac didm truy cdp con ¢é chirc ning trao di
tin hiéu gifta 2 pha véi nhau. Didu khién khong diy c6 thé dugc thay thé bing céc
bang diéu khién ¢6 ddy véi gia thanh ré hon.

Negoai X10 va INSTEON, c6 thé ké dén 1 s6 chuén khac nhu :

v Universal Power Bus (UPB) : sir dung cép dién lyc

v/ KNX : sir dung cho céc tda nha thong minh hd trg cap xodn, cap dién luc,

v6 tuyén, hdng ngoai va Ethernet

v Z-wave , ZigBee : giao tiép khong day

3. Cac hé théng trong ngdi nha thong minh :

Duya trén cac chudn cdng nghiép, mot ngdi nha thong minh c6 thé gbm céc hé
thdng sau : | ‘

v Hé thdng 4nh sang, nhiét : dugc didu khién tr xa hodc nhin cong dén huynh
quang tit/mé, cic dén soi dbt tit/mé, sang/tdi.

v Heé théng tudéi nuéde khudn vién: duoc didu khién nhidu ving bing bd didu
khién tir xa qua céc sensor cam bién hodc thong qua thoi gian biéu duge lap
trinh trudce trén may tinh.

v H¢ théng diéu khién rém ctra tu dong: Nhén cong hodc ty dong didu khién.

v Hé théng tu dong chiéu séng ciu thang va phong vé sinh: Ty dong bét sang khi
c6 ngudi va tit sau vai gidy.Ban ngdy dén khong sang.

v Heé théng phuc vu gidi tr{: 4m thanh va hinh anh dugc bat t4t va phat & cac
phong khac nhau.

v Hé théng an ninh :

o Cac camera vdi chitc ning ghi hinh lién tuc hodc ghi hinh truyén qua

mang
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Tong quan vé ngoi nha théng minl

o Céc cam bién phat hién chuyén dong, phét hién tiép xtic véi cira chinh
/ cira s, phat hién céc cira kinh bi dip vo ... nhim chéng xaAm nhép tix
bén ngoai.
o Céc khoa clra st dung mét ma hodc nhén dang qua van tay
o C6 kha ning phat hién chay, r0 ri gas... va phdt bio dong kip thoi
Céac phuong thirc didu khién cho ngdi nha thong minh bao gbm :
v Nhén cdng
v Tir xa c6 day/ khong day
v Didu khién bing giong noi
v DPidu khién théng qua mang dién thoai cbng cdng, dién thoai di dong, internet

4. Gidéi han nhiém vu do an:

Thiét ké mach dam bdo an ninh :

St dung vi didu khién, ban phim, man hinh LCD nhé. Password phai dugc
nhdp ding th1 cra m&i ma. Khi vao thi 4n 1 phim chitc ning, cira s& ty dong dong
lai. C6 phim chirc ning “chudng cira”, khi a 4n hé thdng loa may tinh s& phat chudng

Thiét ké mach cam bién dnh sdng, nhigt dp, bdo chdy va diéu khién thiét bi:

St dung vi diéu khién, may tinh, 2 cam bién 4nh sang , 2 cam bién nhiét gén &
2 phong khéc nhau . Hoat dong ctia mach nhu sau : : |
v D6 sang, nhiét dd trong phong s& dugc vi didu khién nhén biét théng qua
cc cam bién. Tuy theo do séng va nhiét do, vi didu khién s& tw dong bét

tht cac thiét bj dén quat gén & tiing phong |
v Khi nhiét d ting cao qud muc, hé thong loa (ciia may tinh) s& phat 4m

thanh bao dong.

v May tinh c6 thé hién thi trang thai cdc thiét bi trong nha, nhigt d6 cua

timg phong, c6 thé didu khin cac thiét bj va cai dit cdc thong s0 vé dnh
séng, nhiét d6 trén giao dig¢n phin mém clia mdy tinh .
v Ngoai ra, cac thiét bi trong phong con ¢6 thé didu khién tir xa théng qua

cip IC SC9148, SC9149.
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PHAN 2 : KIEN THUC HO TRQ
1. Cam bién :

Cam bién 12 mot thiét bi c6 kha ning bién ddi dang ning lugng nay thanh
dang ning lugng khac ding cho cac myc dich khéc nhau dic biét 1a trong do ludng.
Mot sb cam bién c6 thé chi thi két qua do truc tiép nhu nhiét k& thiy ngan nhung
mot sb loai phai di kém céc thiét bi chi thi khac nhur cip nhiét dién.

1.1. Cam bién anh sing — Quang tré :

1.1.1. MO ti hoat dong :

Quang tr& 12 loai linh kién ¢6 dién trd thay ddi theo cudong dd 4nh séng chidu
vao. Thong thuong chiing dugc ché tao tir loai vét lidu c6 dién tro sut phu thude
nhidu vao anh sang nhu : Cadmium Sulfid (CdS), Cadmium Selenide (CdSe) hodc
Cadmium Telluride (CdTe). Vit li¢u ban din nay duge ché tao thanh hinh zigzac,
ma kim loai & hai dhu dé g.'fm dién cue, dit trong vé nhua hodic v kim loai cé « cira

s& » trong sudt nhén anh séng chiéu vao. Hinh dang va ki hiéu quang tro nhu sau :

Khi ¢6 4nh sang c6 v6i cudng do va budce séng thich hep chiéu vao , nho trao
dbi ning luong véi cac photon, mot sb dién t va 18 trbng dugc giai phong ra. Néu
qud trinh hép thu 4nh sang xély ra & mdt loai ban din tap chit ndo d6, ning lugng
ciia Photon sé& lam ion héa nguyén tir tap chét, giai phong ra loai hat dan tuong ng.
Chéng han & ban dén loai N, hién tugng ion hoéa céc tap chit donor s& tao su bién
thién ndng do dién tir. Tuong tu, & ban dan loai P, qua trinh jon hoa tap chét

acceptor gy ra bién thién nong do 15 trong.

9 P dn 1ot nghigp




 Kién thire ho trg

Qua trinh 1am thay dbi ndng dd hat din do tac dung ctia dnh sang khong phai
4 tire thoi. Luong bién thién ndng d6 hat din hogc 15 trdng s& tang theo him mi tir
thoi diém anh sang bét d4u kich thich va giam theo ham mfi khi tit ngudn sang chi

khéng dft bien ngay ve zero

1.1.2. Chc dic tuvén ciia quang tré :

Pic tuyén dién trd :
Quang thong ¢ ¢6 don vi Lumen (lm) trong h¢ SI duoc ding dé do cong sudt
anh sang nhén dugc. DY 19i 1a quang thong tdng cong trén mot don vi dién tich. Do
roi ¢6 don vi 1a lux (Ix) hodc Im/m?.

Pién trd cuia quang tra s€ ti 1€ tuyén tinh véi quang thong trén mét don vi dién tich.

R=Ry* ¢ Ry, k 1 hing s6 (k <1)

Dic tuyén dién tré ca mot quang trd dién hinh duge cho trén hinh sau :

10M

1M &

100k

10k

Resistance (&)

tk s

100
i 10 100 10040

Hlurmination {Lux)
Pic tuyén ph(x) :
Do nhdy quang bidu thi tri sb dong dién sang Gng v4i quang thong 1a don vi.
Do nhiy quang tuong dbi 1a ti sb gia tri ¢0 nhay quang so véi gia tri cye dai cua no.

Pic tuyén phd cia mdt quang trd CdS dién hinh duge cho trén hinh sau:
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Kién thire hd try

Relative Spectral Response
100

80

SR/A
A
NZ4EEu
) \_
400 500 6800 700 80G 900

Wavelength {nm)

Relative Response (%)

Truc tung bidu thi gi4 tri trong d6i cua do nhay. Tuy theo mdi vit lidu ché tao
ma tirng loai quang trd nhay cam véi mot ddy bude song khac nhau. Hinh trén cho

thdy loai quang tré&r duge ché tao cho viing 4anh sang nhin thy dugec.

1.2. Cam bién nhiét d6 :
1.2.1. Nhiét dién tré kim loai :
1.2.1.1. Mé ta hoat dong :

Nhiét dién trd kim loai (Resistance thermometer / Resistance temperature

detector-RTD) 1a 1 loat cam bién nhiét loi dung dic tinh thay dbi dién tror biét duroc
clia mot sb vat lidu ddi véi nhiét do. Chung thudng duge ché tao bang Platin (do ¢6
su On dinh va dién trd thay d6i gan nhu tuyén tinh véi nhiét do) va dAn thay thé cac
cap nhiét dién trong cdc (ng dung cong nghiép duéi 600 °C. Cho dén hién nay, da
s6 cac RTD dung trong cong nghiép c6 gia tri dién tré 100 ohm & 0 °C, va hé sb
nhiét dién tr& alpha 0.00385. Alpha dugce dinh nghia 13 d§ thay dbi dién tré trung
binh trén 1 °C trong dai tir 0-100°C chia cho dién trd tai 0°C.
So dd sau so sanh dac tuyén dién tré -nhiét dd cha cac loai nhiét dién tro kim

loai 1An ban dan:
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Kién thirc hé tro

Ralative Resistance Vs Temperature
of Typical RTDs and Thermistors

8
u’,-—“‘
s 1 W f/
| ‘ Nicka!
= Thermistor / /
E} _
; _ / / Baleo
2 3 // // B et
§ o / /i /../""FTEZinum
Z
ol 1 ,
of__|

°G .100 0 100 200 300 400 500 600 700
P .48 82 212 392 572 762 832 1112 1292
Temperatura
Qua so dd, cb thé& thiy RTD la cam bién ¢6 dién trd tuyén tinh nhét v6i nhiét
do. _ :
Péi véi RTD, sir dung phuong trinh Callendar-Van Dusen dé tinh nhiét do

hoic dién tré :

Ry =Ry (I+AT+BT? -100CT>+ CT*) (200 °C <« T<0°C)
Ry =Ry (1 + AT +BT?) (0°C < T <850 °C)

Ry, Rp: dientrd 6 T°C, 0°C
A, B, C la cic tham sb duge rit ra qua céac phép do thuc té dién tré cia RTD & céc
nhiét 6 0 °C, 100 °C, 260 °C.
Gid trj dién hinh cta A, B, C d6i véi RTD Platin ¢6 alpha = 0.00385 nhur sau :
A =39083 x 10°°C!
- B=-5775x107°C? .
Cc=-4183x 1012 °C*

B, C xép xi 0 nén ta co thé théy dién trd s& 1a ham tuyén tinh ctia nhiét do.

12 Dé dn tot nghiép




Kién thire ho trg

U'n diém :
v P chinh xdc cao : RTD thude 16p A(cao cép) ¢o dd chinh xéc cho béi phuong
trinh sau : AT = £(0.15 +0.002 it|) -200°C <t <650 °C

v Dai hoat dong rong : -200°C <t < 850 °C (RTD lsp B)

v D trdi nhiét d6 thap
Gidi han :

v Nhiét do do t5i da bi han ché do khoang & 660 °C Platin s& 1an tap v6i céc
phén tr kim loai ctia vo.

v So véi nhiét dién tr& ban din, RTD it nhay véi cée sy thay d6i nhé ciia nhidt
d6 va co thdi gian dap ting chim hon.

Hinh dang céu tao :

” : o
{onnsction \ T T

Resistance Thermometer 12 18388 Copnection Leads Sheath o iator

Shealth : vO bdo vé
Insulator : chét cach dién dung thiy tinh hodc gbm
Connection leads : ddy din ra ngoai
Connection to leads : mbi nbi
1.2.1.2. So dd do :
Céc nhiét dién trd chi cAn mét nguf“)n cOng suét nho dé hoat dong. Dién trd s&
thay dbi tuyén tinh véi nhiét d. Hinh sau 12 so dd ding cdu do do dién trd Ry tir do

tinh dugc nhiét do thong qua phuong trinh Callendar:

Resislance

iament

R’T é

Bridge Quiput
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Kién thire hé tro

1.2.2. Nhiét dién tr& ban din :

1.2.2.1. M6 ti hoat dong :

Nhiét dién tré ban dén ( thermistor ) dwge xem 13 cam bién nhiét c6 dién tré

thay dbi theo nhiét ¢o. Nhiét dién tré c6 do nhay cao nhung dai hoat dong thdp hon
so v&i nhiét dién trd kim loai.
Nhiét dién trd ban din duge chia lam 2 loai :
v" Nhiét dién tré c6 hé s6 nhiét dwong (positive temperature cofficient — PTC) :
dién tr& ting khi nhiét dd tang
v Nhiét dién trd cd hé sb nhiét 4m (negative temperature cofficient — NTC) dién
trd ting khi nhiét d giam
Nhiét dién trd ban din dugc ché tao tir gbm hoic polyme
Trong c¢ac Ung dung do nhiét d§, ta thudong dung NTC. Mbi quan hé gitta nhiét

dd va dién tré cia cac NTC duge cho theo phuong trinh sau :

/t=a+b(Ln Ry/Rys)y+c(Ln RyRos)+d(Ln Ry/Rys)’

R,,Rys : dién tré ctia cam bién tai t °C va 25 °C
a, b, ¢, d : cac tham s6 phu thudc vat liéu ché tao

a, b, ¢, d, Rys: duge cho bdi nha san xudt

1.2.2.2. So: db do :

Vref

- e Vg to ADC input

Thermistor
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Pién 4p roi trén NTC s& duge doc bdi ADC thong qua mach 1gp dién 4p bing Op
Amp. Tir d6 ¢6 thé tinh duoc dién trd NTC théng qua cde gid trj Vref, Ry da biét

1.2.3. IC chuyén dung :

Maét s IC dugc ché tao cho muc dich do nhiét dd. IC nhéin tin hi¢u nhiét dd va
chuyén thanh tin hiéu dién 4p ho¥ic dong dién ti 1¢ tuyén tinh véi nhiét 9.
Mbt s IC phd bién trong (g dung do nhiét o nhu :
AD590 :
v Ngo ra la dong dién
v Sai sb : c6 thé t6i vu dd chinh xac b%mg cac mach xén. Mot sai b chi £0.2
°C trong dai tir 25 — 75 ° C hoan toan ¢o6 thé tao ra dugc.
v Donhay:tuA/°K
v Ngudn cung cAp:4V-30V
v Déi nhiét 40 ¢6 thé do : -55°C — 150 °C
LM 135, LM 335:
v Ng6 ra la dién 4p, can can chinh trude & 1 nhiét d6 nao d6
v Saisb:+05°C (LM 135), + 1°C (LM 335) trong déi nhiét d6 do
v Ponhay:10mV /K
v Dai nhiét do c6 thé do : -55 °C — 150 °C (LM 135) , -40 °C - 100 °C (LM 335)
LM 35:
v Ng6 rala dién ap
v Saisd: +0.4°C(25°C), = 0.8°C & (Tmax , T min)
v Ddnhay: 10 mV /°C
v Dai nhiét d9 c6 thé do : -50 °C - 150 °C

15 Db dn 1ot nghigp




Kién thikc hi tro

2. IC chuyén dbi sb - twong tw ADC 0809 :
2.1. Gidi thiéu IC:

ADC 0809 hoat dong theo nguyén tic xAp xi lién tiép. Diém dic biét ctia nd
50 v&i ADC 0804 13 n6 c6 t6i 8 ngd vao. ADC 0809 khong cAn chinh khong hodc

toan thang. Viéc giao tiép voi vi xir i d& dang bai ADC 0809 ¢6 chén chét dia chi
va céc chin dit liéu ra TTL 3 trang thai.

w A A ~ N - -
2.2. Pic diém , so do chin va chirc ning :

v D) phén giai 8 bit _
v Sai s6 tbi da khi chua hiéu chinh : + 1 LSB
v Thoi gian chuyén dbi: 100 us
v Ngudn cung cip : 5V
v Diénapngdvao:0-5V
v Thn sb xung clock : 10 Khz — 1280 Khz
Y nghia céc chén :
NG =t 28}-IN2 .
s —{2 27} INO dén IN7 : 8 ngd vao twong ty
o ol A, B, C: dia chi cho céc ngd vao
N —]4 25| ADD A
N7 =15 24} ADD B 21 @én 2%: chan dit lidura
START =46 23|~ ADD G e
. I ALE : chén chot dia chi
Pl 2if~2"Tusp START : tao phép bién ddi méi
DUTPUT ENABLE —{9 20272
i ol -4 ~ .- A r A
Voo =y 18=2 REF (+) : chan dién ap chuén +
Vegr (4} 112 17}-2"8se )
oD =413 16 f=Vaer (=) REF (-} : chén dién 4p chuan -
s [V 15270 . Y
VCC, GND : chdm ngudn va dat
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2.3. Nguyén tic hoat déng :

Hoat dong ctia ADC s& duge giai thich béi gian db thoi gian trang sau :

I-""' et
i

TLIL T

STaRY EL RS

ALt m;l i
o NALE ]
t: e~ STABLE AOCHESN
LODRESE AW
3 ;(
Ll
) s

AHALGG
NFUT
£
COMPARATOA ¢
IerT

HNTERNAL NODLI

[

)
I

e Y

o

STABLE o

- =]
Guipyy / o
ENARLE )
£ s .
ol %% -,
s gy _“l " PR
frmn i - o

e me

Sau khi @ chét dia chi thich hop, xung START dugc kich thich, bd chuyén
dbi bat diu hoat ddng & canh xubng cia xung START, ngd ra EOC s& xubng murc
thdp sau khoang 8 xung clock tinh tir canh xubng nay. Sau khi chuyén d6i két thic,

EOC sé& tré lai mie cao. Dit ligu c6 thé dugc doc vao vi xir 1i sau khi dit OE 1én

muc cao.

|
|
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3. Vi didu khién 89C51
3.1. Gioi thiéu IC :

Do ho MCS-51™ @4 tré thanh chudn cong nghiép nén co rt nhidu hing san

xuAt ra n6, dién hinh 14 ATMEL Corporation. Hang nay da két hop rét nhidu tinh
ning dya trén nén tang k¥ thuét ciia minh & tao ra céc vi dilu khién twong thich véi
MCS-51™™ nhung manh mé hon.
ATS89C51 1a mot vi didu khién manh (cé cong sudt 16n), cung cip mot su linh
dong cao va giai phap v& gia ca dbi voi nhiéu tng dung vi didu khién.
Céc dic diém chu yéu ctia AT89CS1
v 4Kbyte bd nhd chuong trinh
v 128 byte RAM
v’ 32 dudng 1/O 14p trinh dugc (4 port).
v’ 2 timer/counter 16-bit.
v’ Thn sé hoat dong : 0 Hz dén 24 MHz.
v Giao tiép néi tiép.
v 64 KB ving nhé mé ngoat,
v 64 KB ving nh¢ dit liéu ngoai.
v B xi Ly bit (thao tc trén cic bit riCng r&).
v’ 210 vi tri nhé c6 thé dinh vj bit.
v Do bén : 1000 lin ghi/xoa.
v 6 ngubn ngat.
v 4 us cho hoat ddng nhén hodc chia.

v Ché d6 ha ngudn va ché d6 nghi tidu tén cong sut thip.

18 Pé dn 1ot nghigp




,m.. MW
- -
Ll | lola
=3 b
2 s T . o
= ch : | |
= -4 i 3 y : =
e [ : : =
< [ “ y y ﬁ <
ke . ; e m =
: 4 n 308 £ 3 35 :
m i Ty w ok TE x i
— ; mmm 5 i mu [ i
] ! frad=ti] @ = 4] a '
— H [ Es m (sl !
— PDIP m = :
=] i Y k. !
= : :
& L : v ;
> P1OTI1 40 0OVCC g B S o [
= inEisl 55 > & 3
ey Pl1g2 39 [ Po.o (ADO} Y oatnl & oz - e o = &
= pi2r]a 33 [0 PG.1 (AD1) ' —l o e %E 5o » 55 w5150
o & M 22 ix o5 @ ]
ey P304 37 @ Po.2 (AD2) b b5 25 e ol S
= p1.40s 36 [ P03 (AD3) iy € o =5 L N gl
od B P1.50]6 35 (] P0.4 {AD4) «i-b ¥ 5% » - _
m @) P18[7 34 [1P0O.5 (ADS) | il F1 M,
= A Pi7ls 33 [0 P0.5{ADS) i it m w
= = RST ¢ s2[1P0.7 (ADT} il gl [ox i z “
| bn {RXDy P30 10 31 O EANPR e mm > » w o
= m (TXDy P3.1 O 11 30 [ ALE/PRGG Eaim p = g le» ~
w| B {INToy P32 12 29 [1PSEN gTH 2 3 — £ y &[>
% = {NTT) P33 13 28 [1P2.7 (A15} =4 g < z e3 e
© o {ToyP3.4[] 14 2r O P26 {A14) ! z o2 > o
g 2 Ty P35015 26 P25 (415} m < " ;
d =) (¥R Pas Tl 16 25[1P2.4 (A12) ; 3 £ > W
e 2 D) P27 {17 24 [1P2.3 (A1) m «— 3 B m
ot XTAL20 18 23 [1P2.2 (A10} : mw ;
a O XTAL1 O] 19 22 [IP2.1 {Ag) m e B m
m = GND [ 20 21 P20 (A8) : g5 = !
N m =@ - B i
= o ; it Bm“_u go8 o H H
o of) m 3 mmm % 1= _M__
8l S w E il m
S .M " :
= & . R TR T prm
wl M L1 -{— 2R ks
i m -
e




Kién thire ho tro

3.3. Chirc niing cac chin :

Vee : chén cung cip ngudn.

GND : chan ndi dit.

Port 0 : 1a mét port /O 8-bit hai chidu, cuc mang ho. Khi & ché dd xuat, mbi
chan port ¢6 thé rit dong tir 8 diu vao TTL. Néu ghi mirc 1 ra cac chén port 0 thi
céc chan niy c6 thé dung nhw cdc diu vao trd khang cao. Port 0 can nbdi cac dién
tr&r kéo 18n bén ngoai khi cin xudt mire 1.

Port 0 cling ¢ thé duge cdu hinh thanh mot bus da hop gifta dia chi thép va dir
licu khi truy cdp chwong trinh hay dit li¢u ngoai. Trong ché d6 nay, port 0 c6 cac
dién tré kéo 1€n bén trong.

Port 1 : 1a mot port I/O 8-bit hai chiu ¢é cac dién trd kéo 1én bén trong. DPiu ra
port 1 ¢ thé 14i 4 ddu vao TTL. Khi viét cdc mire 1 ra cde chan port thi ching duge
kéo 18n do cé dién trd ndi va co thé ding lam du vio..

Port ‘2 : 12 mdt port I/O ¢b céc dic didm twong ty port 1. .Khi giao tiép véi bd nhé
chuong trinh va bd nh¢ dir li¢u bén ngoai, port 2 dong vai trod 1a byte dia chi cao

Port 3 : 1a mdt port I/O c6 cac ddc diém tuong ty port 1,2 . Port 3 ¢6 thé cé nhidu

chire ning khac dugc cho trong bang sau

Nhin dit liéu cho port ndi ti€p
P3.1 | TxD B1H Truyén dit liéu cho port néi tiép
P32 | INTO\ B2H Ngit ngoai 0
P33 | INTI\ B3H Negit ngoai 1
P3.4 TO B4H Ngd vao tlr bén ngoai cho timet/counter 0
P35 |T1  |BSH | Ngdvio tlr bén ngoai cho timer/counter 1
P3.6 WRA B6H Xung ghi bd nhé dif 1iéu ngoai
P3.7 RD\ B7H Xung doc b nhd dit ligu ngoai
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RST : 12 ngd vao Reset. Khi ngd nay dugc dua lén cao trong hai chu ki may, céac
thanh ghi bén trong AT89C51 dugc tai nhitng gia tri thich hop dé khéi dong hé
thdng.

ALE/PROG\ (Address Latch Enable) : ALE 1a xung xuét cho phép chét byte
dia chi thp khi truy c4p bd nhé ngoai. Chan nady con 12 ngd vao cua xung l4p trinh
(PROG\) khi 1p trinh Flash.

Trong hoat dong binh thudmg, ALE duge phat xung voi tn s 1/6 tin sb cla
mach dao ddng trén chip va ¢ thé duge dung nhu xung thoi gian chuén bén ngoai.

C6 thé hiy bo chic ning ciia ALE bing cach set bit 0 ciia ving thanh ghi chirc
nang dic bift cé dia chi 8EH. Mot khi bit ndy duoe set, ALE chi tich cue khi ¢d
1énh MOVX hodc MOVC, Néu khong ¢6 céc 1énh ndy thi ALE & mtrc cao. Viéc set
bit 0 ctia thanh ghi & vi tri 8B khong 1am anh huéng dén vi diéu khién khi truy cp
b6 nhé ngoai.

PSEN\ (Program Store Enable) : PSEN\ 14 xung bao hiéu viéc doc bd nhé
chuong trinh ngoai.. Khi thi hanh chwong trinh trong RAM ndi, PSEN s& & mirc thy
dong (murc cao).

EA\ / VPP (External Access) : EA\ Ia ngd vao dé cho phép truy xudt b nhé
chuwong trinh tir bén ngoai khi duge ndi véi GND. Khi EA\ duge kéo 1én ngudn
VCC, chuong trinh s& duge thyc thi trong ROM ndi.

XTALT1 : Diu vio cia bd khuéch dai dao dong déo va cling la dau vao mach
tao xung clock bén trong.

XTAL2 : Diu ra cta bd khuéch dai dao dong dao.

~ 3.4. Gi6i thiéu port ndi tiép va thanh ghi didu kKhién SCON :

AT8951 ¢6 mét port ndi tiép trong chip c6 thé hoat dong & nhidu ché df trén
mdt dai tin sb rdng. Chire nang chit yéu cua port ndi tiép 14 thye hién chuyén dbi
song song sang néi tiép khi truyén dit lidu, va chuyén dbi nbi tiép sang song song
khi nhan dit liéu. Truy xuit phén cimg dén port ndi tiép qua cac chan TxD (P3.1) va
RxD (P3.0).
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Port néi tiép cho hoat déng song cong (full duplex: thu va phat ddng thoi), va
dém Itc thu (receiver buffering), cho phép mot ky tur s& duoc thu va dugce gilt trong
khi ky ty th hai duge nhén. Néu CPU doc ky tu thit nhét trude khi ky tu tha hai
dugc thu duge thu ddy di thi dit lidu s& khong bi mét.

Hai thanh ghi chirc nang dic biét cho phép phin mém truy xut dén port nbi
tiép 1a: SBUF va SCON. B dém port ndi tiép (SBUF) & dia chi 99H thét sy 1a hai
b6 dém. Ghi vao SBUF dé nap dit lidu s& phit, va doc SBUF dé truy xuét dit lidu
thu duge. Pay 12 hai thanh ghi riéng biét .

So db khbi Port ndi tiép :

TxD RxD
(P3.1) (P3.0)

cLk SBUF Q@ l JD o
(chi ghi) CLK Thanh ghi dich
i Xung nhij
Xung nh g niip
n‘:: d% ]I;aif:l tée d baud SBUF
piaét thu (chi doc)

il

Thanh ghi didu khién port ndi tiép (SCON) & dia chi 98I la thanh ghi ¢6 dia

Bus ndi 8051

chi bit chira cac bit trang thai va cdc bit didu khién. Cac bit didu khién djt ché dd
hoat dong cho port nbi tiép, va cac bit trang théi bdo két thuc vide phat hodc thu ky
ty, Cac bit trang thai co thé duoc kiém tra bing phin mém hodc c6 thé dugc 14p
trinh d& tao ngat.
| Tn s& 1Am vidc cta port ndi tiép, con g@i 1 the @0 baud c6 thé ¢b dinh (14y tir
bd dao dong ttén chip) hodc thay dbi. Néu st dung tbe dd baud thay d61, Timer 1 s&
cung cAp xung nhip tdc d6 baud va phai dwoc 14p trinh.
Ché db hoat dong ctia port ndi tiép dugc dit bing cach ghi tir diéu khién vao

thanh ghi ché d6 port ndi tiép (SCON) ¢ dia chi 98H.
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Bang 3: Thanh ghi SCON

SCON.7 | SMO OFH | Bit 0 ctia ché d6 port néi tiép.

SCON.6 | SMI OEH | Bit 1 ctia ché do port ndi tiép.

Bit 2 ctia ché do port néirtiép. Cho phép truyén
SCON.5 SM2 9DH | thong da xtt ly trong cac ché d6 2 va 3; RI s& khong
bi tac dong néu bit thir 9 thu dugc 1a 0.

Cho phép thu, phai dugc dit 1én 1 dé thu (nhdn) cae

SCON.4 REN 9CH .
ky t.

Bit thir 9 dugc phét trong cac ché d6 2 va 3; duge

SCON.3 B8 9BH dat va x6a bang phdn mém.

SCON.2 RB38 9AH | Bit thit 9 thu duge.

Co nght phat. Dt 18n 1 khi két thac phat ky tw;

SCON.1 TI 99H C 1 XA
duge x6a bing phin mém.
SCON.O RI 98H Co ngit thu. Dt 1én 1 khi ket thac thu ky tu; dugce

x6a bang phan mém.

3.5. Cic ché 35 hoat dong ciia port nbi tiép

Port ndi tiép ¢6 4 ché d6 hoat dong, trong do6 ba ché do cho phép truyén thdng
bét ddng bd, véi mdi ky ty duoc thu hogc phat déu bit ddu bang mdt bit Start va két
thac bang 1 bit Stop. 3 ché do thir tu, port ndi tiép hoat dong nhu mdt thanh ghi
dich don gian.

Céc ché do ca Port noi tiép duwge cau hinh nhu sau :

Thanh ghi dich | C6 dinh (tan s dao dong/12).

‘UART 8bit | Thay dbi (thiét lap bang b dinh tho).

UART 9 bit ¢ dinh (tin sb dao dong/32 holic 64).

— | |
(USRS fa)

UART 9 bit Thay ddi (thiét 1ap bing bd dinh thoi).
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3.5.1. Ché 36 0 —Thanh ghi dich 8 bit :
Dit lidu nbi tiép vao va ra qua RxD, con TxD xuét xung nhip dich. 8 bit dugc

phat hogc thu véi bit dAu tién 1a LSB. Téc dd baud c6 dinh ¢ 1/12 tin s dao dong

trén chip.
Dao dong Xung nhip
trén chip m 12 >t6¢ d baud

Ché @5 0

Mot mg dyng cua ché d6 thanh ghi dich 13 m& rong kha ning xuét ctia 8951.
IC thanh ghi dich néi tiép ra song song c6 thé duge nbi vao cac dudng TxD va RxD
cia 8951 dé cung cAp thém 8 dudng ra. C6 thé ndi thém cac thanh ghi dich véi

thanh ghi dich dAu tién d& m& rong thém.

Thém 8 ngbra

tredrees

Clock Thanh ghi
Dit liéu dich

Y

TXD (P3.1)
RXD (P3.0)

8951

Y

3.5.2. Ché dé 1 ~UART 8 bit téc dd thay ddi :
( ché d6 1, port ndi tiép ciia 8951 lam viéc nhu mdt UART 8 bit (8-bit

Universal Asynchronous Receiver/Transmitter) voi tbc 46 baud thay ddi dugc (bing

toc do bao tran cia Timer 1).

1o SMOD =0
Tran bd - Xung nhip
dinh thoi 1 SMOD = | toc d6 baud
o =16
Ché dd 1
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Viéc thu/phat tién hanh voi 10 bit, gbm 1 bit Start (ludn 14 0), 8 bit dit lidu
(L.SB diu tién) va 1 bit Stop (ludn 14 1).

Viée phat dit lidu dugc khoi dong bing céch ghi dir ligu can phat vao sbuf.
Dit lidu duge dich bit dé dugc xuét ra trén dudong TxD, bit dau bing bit start, tiép
theo 13 8 bit dit liéu cubi cling 12 bit stop. Thoi gian clia mdi bit 13 gia tri nghich dao
ctia tbe do baud. Co ngit phat duge set bang 1 ngay khi bit stop xuét hién trén
dudng TxD.
1

tdc dd baud bit

— .e_
Stop

bit

—\Stan/DO DIEXDZXDBXDﬂrXDSXDGXD?/
TI(SCOI'\I.I) | /:l__

Ngit phét

Viée thu dit liéu duge khéi dong bing mot chuyén trang thai tir 1 xubng 0 trén
dwomg RxD (bt dau bit start). Bo dém 16 tire thdi duge xda dé dong bd sb dém v6i
ludng bit dén. Ludng bit dén dugc 1dy mu gitta 16 1An dém. Gia st phét hién duge
bit Start hop 1¢, bit Start duge bd qua va 8 bit dit li¢u duge dwa vao thanh ghi dich
cbng ndi tiép theo xung nhip. Khi dd c6 dugc tAt ca 8 bit, didu sau ddy xay ra:

Bit thir 9 (bit Stop) duwoc chdt vao RBS trong SCON.

SBUF duoc nap véi 8 bit dit liéu.

Cor ngét bo thu (RI) duge dat 1én 1 (od RI da x6a vé 0 trude khi ky ty duge thu

by
A

| Ve_).

3.5.3. Ché 36 2 ~“UART 9 bit téc db cb dinh :

(5 ché do 2, port ni tiép ctia 8951 1am viée nhu mot UART 9 bit c6 toc do
baud ¢& dinh (bing 1/32 hodic 1/64 tde do dao dOng trén chip). 11 bit s& dugc phat
hotic thu gdm: 1 bit Start, 8 bit dit liéu, bit dit lidu thir 9 ¢6 thé lap trinh duge va 1
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bit Stop. Khi phét, bit thir 9 13 bit bét ky duge dit vao bit TB8 trong thanh ghi
SCON (c6 thé 12 bit chin 18). Khi thu, bit thir 9 thu duge s& & trong RBS.

g SMOD = 0
Dao dong Xung nhip
trén chip SMOD =1 toc d6 baud
» + 32
Ché 62

3.5.4. Ché @6 3 —UART 9 bit téc dd thay ddi :

Ché d6 nay gibng nhw ché do 2, ngoai trir tde 6 baud co thé 1gp trinh dugc

theo tbe do tran cia bd dinh thoi.

»  + 32
o SMOD = 0 o
Tran b dinh thdri Xung nhip tée 4§
1 S baud
SMOD =
» -+ 16
Ché do3

Thanh ghi diéu khién ngudn cung cip PCON va bit SMOD:

Téc 6 baud bi anh hudng boi mot bit trong thanh ghi didu khién ngudn cung
chp (PCON, hay 87H). Bit 7 ctia PCON la bit SMOD. Dt bit SMOD 1én 1 lam glp
d6i tbe d6 baud trong cac ché d6 1,2 va 3. '

Vi PCON khédng dugce dinh dia chi bit nén dé dat bit SMOD lén 1 ¢6 thé thuc
hién gi4n tiép qua mét thanh ghi dinh dia chi bit. | |

Vi du:
MOV A, 8711 ; LAy gi4 tri hién thoi cia PCON
SETB ACC.7 . Dt bit 7 (SMOD) lén 1
MOV 87H, A - Ghi gié tri nguoc vé PCON.
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St dung Timer 1 lam xung nhip thc do baud:

Céch thong dung dé tao tbc d6 baud 12 khai dong bd dinh thai 1 & ché dd 8 bit

tu dong nap lai (ché dd 2) va dat gi tri nap lai vao THI dé tbc d6 tran ding véi toe

d6 baud. Cing c6 thé dat dugce cac tbe dd baud thép bang cach st dung bd dinh thoi

& ché do 1, tuy nhién céc thanh ghi THI va TL1 phai dugce khoi dong lai sau mdi

14n tran (Viée ndy dugc thue hién trong chuong trinh phuc vy ngét). Mot chon lua

khac 1 clip xung nhip cho Timer 1 tir ngoai qua T1 (P3.5).

Cong thuc téng_ quat dé x4c dinh téc do baud trong céc ché d6 1 va 3 (SMOD =

0):

Téc d baud = Téc d6 tran ciia bd dinh thoi 1 + 32 |

Tém tit mot s6 chuén téc @ baud thong dung

4800 12 0 -7(F9H) 4464 7
9600 12 0 -3(FDH) 10417 8.51
2400 12 1 -26(E6H) 2404 0.16
4800 12 1 -13(F3H) 4808 0.16
9600 12 1 ~7(F9H) 8929 7
19200 12 1 -3(FDH) 20833 8.5
4800 11.059 0 -6(FAH) 4800 0
9600 11.059 0 -3(FDH) 9600 0
4800 11.059 1 -12(F4H) 4800 0
9600 11.059 1 | -6(FAH) 9600 0
9200 0% 1 _3(FDH) — 1..9__2_00 " S
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4. Thiét bi hién thi LCD :
4.1. Giéi thiéu thiét bi :

Man hinh tinh thé 1ong LCD (Liquid-crystal display) li twéng cho cdc tng
dung cong suét thip. LCD dang ma trén didm duge st dung dé hién thi cac méu ty
chit va sé va cac ky hiéu khéc. Céc loai LCD nay duge dung trong dién thoai di
ddng, méy tinh sb hoc, mdy bén hang va rét nhidu thiét bi véi muc dich cung cip
cho ngudi diing nhitng thong tin don gidn. LCD sir dung trong dé nay thudc loai 2

hang, mdi hang 16 ky tu.

4.2. So dd chin va chivc niing :

[ -

. So chin | Ky hiéu Mire Chirc nang

s 1 GND oV Neud

. 2 vCC - | sV s

. 3 VL i i P

: H : dit lidu hién thi

: ! RS | WL} 1 g ligu didu khién

o H: Doc di lidutr LCD
> 5 RAW B4 )7 - Ghi dar ligu vao LCD
S 6 E H, H> L Chin cho phép

7-14 |D0-D7| HL Bus dit liéu

I.CD c6 thé giao tiép d& dang v6i 89C51 nhw sau : 3 chn tir 4-6 s& duge ndi
v6i 3 chin bét ki ciia 89C51, bus dit lidu 7-14 s& dwge ndi véi mdt port bét ki cia
89C51.

4.3. CAc mi lénk va trinh tw didu khién

Pé giao tiép véi LCD, cin tudin theo nhitng thi tuc nhit dinh thong qua viée
xuit cac dit lidu didu khidn ( ma lénh ) cho LCD. Céc dif liéu diéu khién 8 c6 cac
ma riéng biét ding cho viéc didu khién cac ché d6 hién thi va con tré cia LCD. Khi

d6 RS, R/W phii & mirc thip, ddng thoi chan EN phai chuyén tir trang thai cao
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xubng thip d& LCD o6 thé biét thoi diém nhén dit ligu. Khi da dicu khién duge céc
ché @b hin thi, co thé chon dia chi con trd va xudt dit lidu hién thi (ma ASCID) ra
LCD. Lic nay, R/W =0 nhung RS = 1. R/'W . R/W =1 dugce st dung khi ta doc co
ban ciia LCD ( chan D7). Chi khi c& bin ndy bing 0 thi ta méi c6 thé xudt dit lidu
hién thi.

Mot trinh tu giao tiép LCD thudng ding duge cho trong bang sau :

1 POWER ON Chp ngudn
2 WAITTILL VEC IS 4.5V » Cho khi ngudn it nhit 4.5 V
MIN
3 RS=0 WRITE 38H Chon giao ti€p qua 8bit dif liéu ,2 hang, font
5*8 dot
4 RS=0 ,WRITE OEH Hién thi man hinh,con trd,con trd khéng chdp

Sau mdi l1an viét con rd ting,man hinh khong

5 RS=0 ,WRITE 06H .
dich
6 RS=0 ,WRITE 02H . Chuyén con trd vé dau hang 1
7 RS=0 ,WRITE 01H Xo4 man hinh
8 RS=0 ,WRITEADDR Chon dia chi con trd
9 RS=1, WRITE DATA Xuét ky tf ra man hinh

Dia chi con trd trén man hinh 2 x 16:

1 213 4 135 6 | 7 g |9 1ol ]12[13]14]15716
g0 | 81 1 82 183 (84|85 |86 |87 ]88 |89 |8A|8B |8C |8D | 8E |8F
colci|c2lo3jcajcs|c6lCcr|C8|CO|CA|CB|CCICD|CE|CE

5. IC érng dung trong diéu khién tir xa :
5.1. Gi6i thiéu IC SC9148 :
§C9148 13 IC CMOS dirge st dung cho cdc bo diéu khidn phat hong ngoai.

'SC9148 c6 thé phét 75 Iénh. Téng cong 18 phim n 6 thé dugce ndi vao IC , trong
d6 c6 12 phim don va 6 phim lién tyc. Ngudn hoat ddng tir 2.2V dén 5V. Tén sb dao
dong ndi tir 400 dén 600 co6 thé duoc tao ra don gidn bing thach anh va tu nbi

ngoai.
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5.1.1. So db chin va chitc niing :

e o /S <
& o \&
4 S6chan | Ky hiéu Chire nén
@ x E—%' @ Y g g
ey y & 1,16 | GND, VDD Ngubdn cip
a o
= 2,3 XT, non -XT Pau vao ra cua bd dao ddng
CERE- NI
© 4-9 K1-Ké6 Nhén tin hiéu tir cie phim
x & o ®) . o
' 10-12 T1-T3 Céc chin cia bd dinh thoi bén trong
(o) B 23 13 CODE | Diing cho phéin biét cic model phét, thu
e F3 - @ 14 Tx Out Tin hiéu ra
. 5 () 15 Non -Test Dé ho

5 1.2. So d mach rng dung va nguyén ly hoat dong :

So dd6 mach ting dung :

30
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e
e 28A1 BESJ
T,

25C1818

TENIOS yirag

14
& Ei]
-

10k £

1
[L__
i3

1. il Il
49— ———D— 10— ()
T3 T2 1 Ké

VDD FEST TxQUT CODE

1:

) . SC9148B

Nguyén Iy hoat djng :

Nhu d4 gi6i thiéu, SC 9148 c6 thé ndi v6i 6 phim lién tuc va 12 phim don

Péi véi phim don, khi duge 4n, khung dit liéu chuén chi duge phat mdt Jan.
Khung dir liéu s& khong phat cho dén khi 14n 4n tha 2. Cac phim don s& duoc nbi
vao T2, T3.

Pbi v6i phim lién tuc, khi duge 4n , khung dit liéu s& dugce phat 1p lai 1 cdc lién
tuc cho dén khi phim dugc budng. Cac phim lién tuc s€ duoc ndi vao T1.

Khung dtt liéu phat di c6 c_:éu_trﬁc nhu sau :

@ 13 A |8 [ o oo (03 [D4 |05 (05 |

| ¢l

v Cl, C2, C3: 14 cac bit CODE phuy thudc vao cach dhu ndi T1, T2, T3 vao
chan CODE.
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Hwee 1o

o Néu sit dung SC9149A dé thu, C2 va C3 s& dugc sir dung. Néu st
dung SC 9150A @ thu, C1 va C2 s& dugc st dung.
o Bit C; s& 1a 1 khi chan T; duge ndi vao chan CODE qua diode, bit C;
s& 1a 0 khi T, bo ho. Luu ¥, trong 4 trang thai , trang thai (0,0 ) khong
duge st dung cho cac cap bit C1,C2 va €2,C3. Céch ndi T; vao chén
CODE va céach nbi cac chan CODE; & IC thu phai tao ra céc cip bit
gidng nhau,
o Do IC thu chi ¢6 céc chin CODE 1, CODE 2 ( SC9150A), hodc
CODE 2, CODE 3 ( SC9149A), cac CODE 3 va CODE 1 khong ¢6
nhng dwge mic dinh 1a 1. Vi vdy, ¢ ddu phat , T3 va Tl cling phai
duge ndi vao chan CODE.
v H (Hold) : Khi céc phim lién tyc duwgc én, Hsg1a 1
v §1,82 (Singlel, Single2) : Khi cac phim don duoc 4n, S1hodc S2s&lal.
(Thtx tr vu tién 1a T1, T2, T3, vi vy 1udn chi 06 H hodc S1 hoiic S21a 1.)

v" D1-D6 : khi cac phim nbi véi K, duoc 4n, D; s&1a 1. Viée 4n céc tb hop phim ;
Jién tuc & tao ra cic dit lidu D1-D6 khac nhau. Nhu vy, s&€ ¢6 2% -1 trang thai :
(bo trang thai “0000007) tuong mg véi 63 1énh tao ra. Céac phim don khong !
thé tao td hop nén chi cé 12 1énh tao ra. Vay , SC9148 cé thé phat t6i da 1a 75
1énh.
5.2. Gigi thidu IC SC9149 :
SC9149A/ SCO150A 13 IC CMOS duoc thiét ké cho cac bd didu khién thu hong
ngoai, khi két hop v6i SC9148 c6 thé tao ra 1 hé théng diéu khién tir xa. SCI150A
c6 thé thu 75 1énh tir SC9148 nhung SCI149A chi thu duoc 36 Iénh.

5.2.1. So @b chin va chitc niing :
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, 86 chan Ky hiéu Chirc nédng

GND (15 213) VDD T

5 I 1, 16 GND, VDD Ngudn cip

ReiN (2 _ (15 osc

HPY (3 @% conE 2 Rx IN Thu tin hiéu hdng ngoai

e £ r
HP2 (D igon D COPEY 37 HPL-HPS | Lén 1 khi ce phim lién tyc duoc dn
HP3 (5 2 sp : -
HPa () @lD . 8-12 SP5- SP1 Lén 1 khi cac phim don duoc 4n
HPS (7} %% SP3 13-14 | CODE2-CODE3 Diing cho phén biét cic model thu
SPS ‘ng DS s 0SC Tao dao déng

5.2.2. So dd mach tng dung va nguyén Iy hoat dong :

So' d6 mach #ng dyng :

Conirel signal

voDh o OSC ca C3 SPi SP2 5P3 SP4

GND  RxdN HP1  HEZ  HE3 HP4 HPE  SPS

Rx Controt signal
input

Nguyén ly hoat dong :

Bit C; khung dit liéu s& 1a 1 khi CODE; duge ni xubng GND qua ty, C; s&1a
0 khi CODE; dugc néi GND. Nhr viy, so dd trén s& gidi ma cdc ifn hi¢u phat c¢6 C2
=C3=1.

Néu 40 tiép v6i 89C51, cdc chan SP1-SP5, HP1- HPS s& duoc ndi vao cac

port. 89C51 s& doc cac chan nay dé phat Iénh didu khién dén cdc thiét bi twong tng.
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HP1-HP5 s& tao ra cic tb hop cia S bit khac nhau, cu thé 12 27— 1 =315 hop va
SP1- SP5 chi tao duge 5 tb hop. Vay s6 1énh ¢6 thé thu duge 1236 1énh.

6. Giao tiép may tinh va 89C51 :
6.1. Gii thiéu chufin giao tiép RS-232 :

RS-232 12 mét trong cac chuin giao tiép phd bién nhét. Hién nay, dé c0 chuin
giao tiép nhanh hon, phirc tap hon nhung RS-232 van tiép tuc phd bién do phin
cting va phin mém don gidn va khong méc tién, va vi da sb cdc thiét bj hién tai déu
dd ¢6 giao dién nay tich hgp vao.

RS-232 duge thiét k& cho viéc ’truyén théng gifta 2 thiét bi voi khoang cach
khoang 15m dén 150m phu thudc vao the d6 truyén va loai cap.

Mitc logic cao : =12 V, mirc logic thip : +12V

Hai thuat ngit thudng dung trong RS-232 1a DTE (Data Terminal Equipment)
va DCE (Data Circﬁit—terminating Equipment). TD dugc dinh nghia lé tin hi¢u ra
ctia DTE va tin hiéu vao cia DCE con RD thi nguoc lai. Céc cdng ndi tiép trén PC
duoc céu hinh 13 DTE va cac cbng trén modem la DCE. Hau hét cac thiét bi ngoai
vi con lai 1a DCE.

RS-232 néu khong sir dung cdc co ché bit tay théng qua cc chén didu khién
thi chi cin 3 day cho vi¢e phat thu dit liéu :

TD : mang dit lidu tir DTE t¢i DCE , con duge goi 1a TX va TXD
RD : mang dit lidu tir DCE dén DTE , con duge goi 1a RX va RXD
SG (signal ground) : diém so cta ctia tin hiéu, con duge goi 1a GND hodic SGND

6.2. Gigi thiéu IC MAX 232 :

Maxim Semiconductor 12 cong ty ddu tién dua ra cac chip giao dién RS-232
chi cin ngudn +5V. MAX232 gbm 2 b 14i chuyén dbi cac dau vao TTL thanh diu
ra RS-232. So db hoat dong ctia MAX232 nhu sau :
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16 . '_‘j-’i OuF
1. ouF {;—-.*1 crs VLC ve2J* +1ev SuepLY
Tale,. V- —-35 1OV SUPPLY
4 G2+
boouf [+ 1. ouF
Lsico. -
*‘.f- 2oy
11 .ain o 14
TTL/CHMOS He RS- 232
INPUTS | 19 ond 7 LOUTFUTS
12 S W | I\ '
TTL/CMOS =T RS =232
QUTPUTS | 9 =18 LINPUTS
GND -

MAXZ232

6.3. Piu noi va so do két noi :

(2

+

Cac diu nbi gdm loai 9 chin ( DB9) va 25 chén (DB25). Cac DTE sir dung

dau ndi duc va DCE sir dung dAu ndi cal. Thir tw chan cta diu ndi DB ( thuong sit

dyng hon) dugc cho trén hinh sau :

w3
& o

U B L S~

(&5

oTe
EMALE S

e
[FEMALED

0w m

Néu khoéng sir dung cdc co ché

biit tay, ta chi quan tdm dén 3

chdn :
2. RD
3:TD
5:GND
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TxD, RxD :

3
VCC
T szﬂ
. 1u

1& chédn phdt thu di¥ liéu cia DCE vi du nhw 89C51
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 Tinh todn- Thiét ké mach

PHAN 3. TINH TOAN ~ THIET KE MACH

1. Mach diéu khién cira :

1.1. So dd khbi va chirc ning cdc khbi :

Khéi hién thi LCD Motor cita

- Vi didu khién 1
f ﬂ T

Khéi trang thai

thiét bi

Khéi giao tiép véi
mach trung tim

Nut didu khién

Khéi ban phim

v Khbi ban phim : nhap password phit hgp dé mé cira
v Khéi hidn thi LCD : hién thi c4c dong text theo 1énh tir vi diéu khién
v Khdi vi didu khidn 1 : nhan cac tin hiéu tir khéi ban phim, khéi trang thai thiét
bj va niit diéu khién dé :
o Diéu khién LCD :
= Hidn thi 2 lya chon cho ngudi ding : nhip password hodc n
chudng.
» Néu chon nhép password , céc s6 khi nhap s& hién thi. Néu
o nh.é_“ip. sai thi hién thi lai 2 lva chon ban diu con néu nhép ding
s& hién thi dong chit * WELCOME HOME’. Sau do hién thi
dong chit “ CLOSE THE DOOR, PLEASE”. Dong chif s& hién
thj cho dén khi cira duge dong. Khi cira 44 déng, LCD hién thi

2 Iwa chon ban diu va qua trinh duge 1ap lai.
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Tinh todn- Thiét ké mach

» Néu 4n phim chudéng, man hinh hién thi “BELL IS
RINGING....” trong mdt khodng thoi gian ngan rdi hién thi lai
2 luya chon ban dAu. Néu trong 20s d6 ctra dugc mé, hién thi
«CLOSE THE DOOR, PLEASE”. Dong chit s& hién thi cho
dén khi ctra duge dong, Khi cira da déng, LCD hién thi 2 Iya
chon ban d4u va qua trinh dugc lap lai
»  Néu in phim déng/m& cira , hién thj dong chtt “ CLOSE THE
~ DOOR, PLEASE™( néu truée dé cira dong). Dong chit s& hién
thi cho dén khi cira duge déng. Khi-cira da déng, LCD hién thi
2 hrra chon ban d4u va qua trinh duoc 13p lai.

o Didu khién motor : dé déng hodic md cira (diéu khicn chi€u motor)

v Khbi trang thai thiét bj :

o Gii fin hiéu tr céng tic hanh trinh giin trén cira cho vi diéu khién 1 ¢é
didu khién motor.

o Girl tin hidu khi cra da dugc dong sét dé vi didu khién 1 va 2 biét
frang thai ctra.

v Khbi nit didu khién : gdm nat chudng, nit dong/md clra, nut chon nhép
password.

o Nut chudng : khi dugce 4n lGc LCD hién thi lya chon sé& phat tin hiu
dén vi didu khién 2 trong nha , rdi truyén dén PC dé kich hoat am
thanh chudng trén loa PC.

o Nut nhép password : xac nhén lya chon nhap password khi LCD hién

thi lua chon.

o Nut dong mé cira : d€ ngudi phia trong nha c6 the thao tac déng/ mo,
néu ctra dang dong, 4n phim clra s€ m& va nguoc lai. Nt déng mo

ctta ciing duge didu khién béi vi diéu khién 2 dit trong nha.
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v Khéi giao tiép v6i mach didu khién trung tAm : truyén tin hidu chudng, trang
thai cira cho vi didu khién 2 va nhdn tin hiéu déng/mé cira thong qua cap nbi
v6i mach didu khién trung tam. .
1.2. Tinh toan thiét ké :
1.2.1. Khéi ban phim :

Sir dung ban phim ma trén 16 phim. Password duogc cai dat co thé dén 16 ki tw

chir va s0. So do nhur sau :

SWo SW4 SWa SW12
SW1 SW5 W9 SW13
0 s [ ©
7 SW6 SWHQ SW14
— e o . P1.0
SW3 SW7 SW11 SW15 I P1.1
Sl | o = | s | L—_ g: g
= - o fd . P14
P1.5
P1.B
P17

P1.0 dén P1.3 duoc xem nhu cdc chan didu khidn hang, P1.4 dén P1.7 duge
xem nhu cdc chan didu khién cot.

Pé biét dugc trang thai cac phim da bubng ra chua, ta s€ cho cac diéu khién
cOt & mic 0 va didu khién hang & mirc 1. Tin hiéu s& duge doc vao diéu khién hang,
néu c6 bit ky phim nao An dir 1iéu doc vao s& khac trang thai 1111.

Pé biét trang thai phim nao duoe 4n, ta 14n luot cho timg cdt & murc 0, tmg voi
mbi lie ¢ mdt cbt béng 0, ta lai cho timg hang & muc 1 va doc dir liéu hang vao .
Panh sé thit ty cho phim theo thr ty kiém tra cia ta (c6 4x4=16 I4n kiém tra). Lén

kiém tra nao ¢6 bit doc vao 12 0 tuong tmg véi phim ¢6 s thir ty cda lan kiém tra do

dugc an.
Céc phim dugce 4n thudng xay ra hién twgng nay trong khodng 10 — 20 ms dau

|
ghy ra hién tuong doc sai dit lidu: !

NNV
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Trong thiét ké khong st dung mach chéng nay bing phin cing, phén chéng
ndy s& duge thuc hién bing phin mé&m. Khi 14p trinh doc trang thai cdc phim, ta chi

cin chd khoang 10 — 20 ms rdi méi doc dit liéu 13 khic phuc dugc.

1.2.2. Khéi hién thi LCD :

Trinh tu giao tiép va so dd két ndi da dugc néi & phén 2 muc 4

1.2.3. Khbi trang thai thiét bi :
Céng the hanh trinh (CTHT) thudng duge sir dung dé didu khién chiéu hodic

tranng thai cta motor. Mot CTHT chi don gian 13 2 14 nhom, binh thudng thi khong
cham vao nhau. Khi ctta tinh tidn dén mot vi tri ndo do dugce qui dinh, (chdng han
ctia d3 dong sat) thi 2 14 nhom s& cham vao nhau va ta phéi biét duwoe thoi didém nay.

Vay dé doc dugc trang thai mdt CTHT, ta chi cAn mdt mach don gian sau :

VCC
o]
R18
10K
P2.0

(o8| Rl \
J17
CTHT

Binh thudng, P2.0 & mtrc 1, khi CTHT on, P2.0 s€ chuyén vé& miure 0.

Pé phat hién trang thai ctra dd dwgc dong hay chua, ta cling ¢6 mot mach
tuong ty.
1.2.4. Khdi nit didu khién :

Céc nit diéu khién déu c6 chung mot dang mach nhu sau :

VCC
o]
Chuong 3 SW22 4
R19 —
10K o o
P27 .3 ’ C2l'.7l‘2
. Chuong |{
I\ 10u
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Cac tu dung chdng nay cho cong the. Dién trd kéo 1én 1am gidm gia tri dién trd
kéo 1én ndi trong chip 89C51 va duy tri trang thai logic 1 trén mét dudng truyén dai.
Khi chudng duoc 4n, P2.3 va dudng truyén sé xubng mirc thép va vi didu khién 2
s& phat hién dugc thoi diém nay dé truyén tin hiéu béo chudng cho PC.

1.2.5. Khbi motor :

Motor va cita md hinh st dung duge liy tir co cdu déng md cia mdt b
CDROM cii. Motor mét chiéu 5V, dong tai khoing 140mA. Chiéu ctia motor duge
didu khién tir mot mach cdu gom 4 transitor NPN D468.

VCC

R15
tK

Chieu1 Chieu2

Chieu? { s NN . < | Chieu

Khi chidu 1 & mirc 1, ciip transitor Q3 va Qg s€ din, khi chitu 2 & mire 1, cip
transitor Q4 va Qs s€ din. Theo so dd mach, mdi mot cdp transitor khi din s& lam
thay ddi cuc tinh cla ngudn cip cho motor, vi thé ta c6 thé thay dbi chidu cda
motor. Céac diode d& giam bét céc xung nhon tao ra bdi cic cudn day motor va bdo
vé céc linh kién trong mach. Pé cita m6 hinh duge dong mé voi tdc do vira phai, ta
thiét k& mach véi dién ap dit vao motor chi 3V va dong quand 1 Ics ¢= 100mA.

V& lai mach nhu sau ( xét cdp Q3,Qs):
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Goi :

Ins, Ines Ic3 6> Vers, Veres
Vpes, V 1an lugt 13
Chieut [__>— BE3s Y BES J

dong I , Ic va 4p Vg,
Vag trén cic transitor Qs

s QG .
I1a dong qua Rs

Ta ¢6 2 phuong trinh Kirchhoff :
Vee= IRys +1Igs Ris + Vies

Vcc - VBE6 o IR15 > () (1)

< Rz = -
B4

=< VCC _VBEG (3)
R]5

Vee=IRys 7 Ims R+ Ve + Vi +Vcrs
=TI Rys+ g3 Ryy + Vees = Vegs

VCEs - VBE3 - IR;S > () (2)

<> Rll = I
B3

VCE3 — VBES (4)

s

Gia st Vizs = Vans, d8 Ry, Rys > 0 ta chi cdn 14y diéu kién (4)

Theo datasheet ctia AT89C51, dong I mx = 10mA, do d6 dién trd kéo 1€n Rys
> Vee / Totmax = 3/10 =05 KQ . (*)

Néu chon transitor C1815 thiét k&, dién tr& Rys tinh dugc s& rat nhé khoang

1<

100 ohm, khong théa didu kién trén , hon nira C1815 c6 Icmax chi la 150mA khong

dam bao cho hoat ddng an toan. Vi vy ta chon transitor D468 c6 céc thong s6 nhu

sau
Iemax=1A
B= 85-240

Versatmax = 0.5V

VgESATMAX = 1V
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Theo (*), ch(_)n Ris= 1K, VCEB} =2V, VpE3 = O,7V, tir (4) co dléu kién

I < 2-0,7

= 1,3 mA

& Tps+1gs <1,3mA

Heé sb khuyéch dai ciia Q3 duge do thyc t€ 12 khoang 280 tmg véi VCE3 =2V
vaIC3 =1C3_6 = 100 mA.

= IB3 = 100/ 280 = 0,35 mA

Chon IB2 = 0.8 mA > IC / B dé transitor Q6 bio hoa

—~1=08+0,35=1,15 mA. Thé vao (1) va (2), tinh dugc
Ri3=3,93KQ
Ry=428 Q .

ChonR;3=39KQ ;R;;=390 Q
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9. Mach didu khién trung tim :

2.1. So dd khdi vi chire niing cic khi

Khéi cam Khéi chuyén doi Khéi hién thi
bi€n - analog - digital LED

Giao tiép ﬁ

Mach cira P ‘ 1
— Vi diéu khién 2

Khoi ditn )

khién tir xa H

Giao tiép méy vi Céc thiét b
tinh (PC) den, quat

v Khéi cam bién : gdbm 4 cam bién -2 cam bién nhiét va 2 cam bién anh séng
duogc ge’in & 2 phong. Dua trén sy thay ddi nhiét d6 va 4nh sang , cdc cam bién
s& truyén dit liéu analog cho khéi chuyén dbi.

v Khbi chuyén dbi analog-digital : giao tiép voi vi didu khién va xudt dit liéu tir
cam bién da chuyén dbi ra dang s& cho vi didu khién.

v Giao tiép mach ctia : st dyng cap tin higu cho giao tiép giita vi diéu khién 2 va
mach ctra.

v Vi diéu khién 2:

o sau khi nhan dit liéu tir khbi chuyén dbi analog-digital, xuét nhiét do
phong 1 ra khéi hién thi LED.

o Sau khi nhén tin hiéu didu khién thiét bi tir khéi didu khién tir xa, s
phét tin hiéu diéu khién cdc thiét bj twong ng.

‘o Nhén tin hiéu trang thai ctta, chudng tir khdi giao tiép mach cira -,
truyén tin hiéu déng/mo cira tir PC dén mach cita qua khdi giao tiép
mach ctra.

o Truyén cdc dit liéu vé nhiét o va trang thaj céc thiét bi dén, quat Kké

¢cA cac tin hiéu nhén dugce tir mach cira cho PC.
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o Nhén va thi hanh céc 1énh didu khién cira va cdc thiét bi dén, quat tir
PC.
v' May vi tinh :
o Nhén céc dit lidu v& trang thai thiét bi, cira tir vi diéu khién 2 va hién
thi trén giao dién phén mém.
o Tir giao dién phAn mém, c6 thé diéu khién cc thiét bj .
2.2. _Tinh toin thiét ké :
2.2.1. Khdi cim bién nhiét ag

Vi cac dung dién t& st dung vi xt 1i/ vi didu khién, céc IC cam bién nhiét do
chuyén dung véi kich thude nho, d chinh xéc kha cao ]a mot trong nhitng lya chon
tdt nhit. Trong dé tai s& st dung IC LM35 do khong cin mach can chinh, sai )
thép, gia thanh khong mic,

Nhu da giéi thiéu, LM 35 c6 thé dat duoc sai s6 £0.4 oC tuong duong voi
mite dién 4p 5 mV( 10mV / °C). V6i dién &p Vref = 128 V, do phén gidi dién 4p
ctia ADC 0809 13 1.28/256 = 5 mV. Tuy nhién trong qud trinh thi cong, ADC khong
hoat dong dung & day di¢n ap 700mV dén 1V véi Vref 1.28V. Gid tri Vref & ADC
hoat ddong ding 1a khoang tlr 2 V tr¢ 1€n. Vi viy, dé ph%‘m mém gon nhe, ta s& chon
Vref cho ADC 1a 2.56V tuong tmg véi do phan giai 10mV. D tinh sai s6 cho h¢
théng do, goi:

x (mV) 12 gia tri dién 4p that clia cia ddura LM35
xr (mV) 12 dién ap ma LM35 cin phai dua ra tir nhiét d6 that trong phong
y (mV) 12 dién 4p doc dugce tir ADC 0809 véi dau vao kx.(k : hé sé khuéch dai)

Gia st M35 méc sai sb dién ap £ o« mV. Theo datasheet, ADC 0809 mic sai

s6 61 da Byup= +1LSB & 2,56V /256 = 10mV. B qua sai 6 cia mach khuéch
“dai, taco 2 bt d?mg' thikc sau :
Xx—o<xp<x+a(l)

y — B <kx<y+ Ere(2)

B, vy E
) ¥ _Toe Y TaE (3
()@k k <X<k+ k 3)
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Léy (1) + (3) ta dugc :
X_G_Em<xT P
k k k k

Tir dhng thite trén, dién 4p s& duge vi didu khién qui dbi ra nhiét 49 phong y/k
s& méc phai sai s Bg (mV)=* (0. + Bryg / k) . Nhur da & cdp ¢ phin 2, LM35 sai
s6 +0,4 °C (25 °C) va £ 0,8 ° C (Timin » Trmax)» suy ra o = 4 hofic o = 8. Ta tinh
duge Eg (°C) nhu sau :

O
I 4 8

1 14 1,8

2 +0,9 + 1,3

4 + 0,65 £1,05

Vai k = 4, Op amp cin dugc ting ngudn 16n hon 5 V mdi dat duge db
khuyéch dai mong mudn trong dai dién ap do. Trong thiét k&, ta chon k = 2 voi sai
sb chép nhén duge. Nhu vy, tin hiéu ra cla cam bién s& dugce nhén hai trude khi
dwa vao ADC.

LM35 ¢6 mot giéi han khi 14i cac tai dung khang lon (tao ra tir cac diy nbi),
hon nira, ciing nhu cac mach di¢n tuyén tinh khéc khi duoc ndi day trong mdt moi
trudng voi nhidu nhidu dién tir manh tir motor, role, mdy phdt thanh ... hoat déng
cia TLM35 s& bi anh hudng nghiém trong. Dé khic phuc didu nay, diu ra s& nbi véi
mot dién tr& 75 Ohm ndi tip véi tu 0.2 pF hogc 1puF xubng GND s& cho két qua

tét nhét -

Tempo1

Cz4
I 1u

Mach nhéin hai tin hiéu c6 thé ding mach khuyéch dai khong ddo dung Op.

Amp TL082 phu hinh sau :
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[
- s N kil bl

VGO

Temp1

~Nee 10K

Hé s& khuyéch dai dwgc cho béi bidu thue : Ay =1+ (Rsz + Rsg )Ry

Chon Rs7= 1 K, bién tré 500 Ohm d& dang cho viée tinh chinh, dAy=2 o
chon R38 = 820 Ohm cho diém chinh bién tr& & khoang gitta.

Do ¢6 thé lam viéc véi mite dién &p & chue mV , mdt mach chinh offset cin
thém vao cho Op Amp. Hai dién tré 10K duge gfn hai dAu Ry, thudn loi cho vige
tinh chinh, R4, c6 gia tri l6n nhim tranh phan dong qua né. Cac gid tri Ry, Ry Rys
¢6 thé chon nhu trén hinh..

Ty & ngd ra chi dé loc dién ap.
2.2.2. Khbi cim bién Anh séng :

Sir dung cam bién 4nh sang chi dimg lai & vic bt tit céc dén tuy theo 4nh
sang trong phong, kh(")ng thyre hién cac mach chinh d6 sang (dimmer) phtc tap nén
c6 thé chon lya cac cam bién quang trd nho, gia thanh kha ré nhung hoat dong cling
rit chinh x4c va 6n dinh.

P& ¢6 thé do duge mic anh sang trong phong (hodic ngodi trdi ), ngudi thiét ké
cin tién hanh do dac thuc té dién trd ciia cam bién. G mdt cu li xac dinh trude, do
sdng trong phong dwgc cho 12 khong du khi gia tr dién tré Ionhon 50 K Q. Ung véi
cu li d6, khi 1 dén huynh quang 1m2 dugc bat Ién , gia tri dién tré giam xubng con
30 K Q. Khi cAn bat sing mdt dén trude sdn nha vao chip t8i, dién tré cam bién
khoang 1 MQ. Pé ¢6 thé xdc dinh dugc do sang trong nha cfing nhu ngodi troi

dting vao luc cin bt dén, ta chi can do dac dugc cdc gia tri dién trd-teén,
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Pé do dién trd, ta c6 thé st dung Op Amp 1am ngudn dong va can mét ngudn

dién 4p chudn khac. Mach do nhu sau :

Ve §1
? LDR /:
M vep VCCO—
“2'55V<:]_“12"+\> 14 > Vi R25 < use
-2.56Y 12 1. v 65 [~
' L Vi < A - :: 7
S| TLos4 ™ 5 -
TLOB4 U
o = -

& Ast

== : ~GC

V; la nguf‘)n dién ap chuin, ¢ thé tao ra bing mach l3p dién ap. Cac Raq , Ry,
Rs; duge tinh twong ty nhu phén 2.2.3.1 . Dong vao Op Amp gin bang 0 nén dong
qua quang trd S1 s& khong dbi. Néu goi Rq 1a dién tré clia quang tré S1, Vou la ap
tai chan sb 7 ctia TLO®4, ta s& thu duge phwong trinh sau :
Ro=-Vour/ Vi* Ros hay Rys= - Ro ™ Vi/ Vou

Pé do duge dién trd 1 MQ, Vo phai bé thua 2,56V (12 Vref khi do nhiét do),
ta c6 thé chon ti 6 Vi/ Vo = -1 & Vi =2,56V dé Rys= Ro= IMQ. Viy lng v6i
Vo= 5 mV( gia tri % LSB, tai gid tri nay ADC s€& xuht ma 01uex), thé vao s& tinh
Rq =2 KQ. Viy khodng dién tr& c6 thé do ctia mach 1a tr 2 KQ dén 1 MQ, thoa
mén céc yéu ciu da dit ra.

2.2.3. Khébi chuyén ddi analog-digital :

D& ¢6 thé doc dit liéu tir 4 cam bién, ADC0809 s& 1a su lua chon t6t do ¢6 t6i 8 ngd
vao.

2.2.3.1. Mach tao dién ap chuin :

C6 thé st dung mach lip dién ap dung Op Amp TL084 véi trd khang ra thép,
c6 thé tao dién 4p chuén 6n dinh. So do mach dugc cho ¢ trang ke

Céc dién tré 1én & 2 diu mach chiét 4p dugce ding dé thuan tién cho vige tinh
chinh. Chon bién tr& 2K. D4 tinh Ryg , Ryo , tinh dién ap ra Ging voi diém chinh biét
tr¢ & 2 dAu mat va chon Voy min = 2,3 V5 Vour max = 2,8 V dé c6 thé chia gia tri

2,56.( khoang chon khong qué bé boi phai tinh dén khoang bién thién cua dién 4p .

nguodn va sai s6 dién trd ):
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Vee Ry

—— =123
R, + Ry +2

Vout_min =

Vee. (Ryg +2) 28
Ry +Rp+2

Vout_max =

Vi Vee = 5V, ta s& ¢6 2 phuong trinh :

st +2 :%,_8_:1,21 R28 =952
R 2,3 o
0,78Rys + 1,57 = Rag Roq =9

Céc gi4 tri dién trd chudn c6 thé chon 1a 8K2 , 10K. C6 thé chon Ryg= Ryg=

10K d dién 4p ra ludn chira gid tri 2,56V. Bang kiém tra lai nhu sau :

Ros | Roo Vout max Vout min Voo
10 10 2.73 2.27 5
10 10 2.67 2.23 4.9
10 10 2.62 2.18 4.8
10 10 2.78 2.32 5.1
10 10 2.84 2.36 5.2

(Vout_max » Yout_min €UNE thoa khi xét dén sai s6 + 5% ctia dién trd.)
2.2.3.2. Mach tao xung clock : N
Mach tao xung clock cho ADC c6 thé ding cédc mach tao dao dong RC Kkét

hop céac cbng logic hodc cbng dao trigger Schmitt, Tuy nhién d& én dinh hon c6 thé
chia tn s& 12Mhz tir dao dong thach anh ciia vi didu khién ho 8051 thong qua bd
dém 74HC393 dé dat duoe xung clock pht hop cho ADC 0809,
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vCC

U8A :r]

Xtz —1TIR QoA F—X
2 > QB T"“‘X.
_—=—CcLRE ac :S——jb
= & ao ADC_Clk
74HC393 ™~

Clock vao 14y tir chan Xtal 2 (12 Mhz) ciia vi didu khién 89C51 , ngd ra ldy &
chan Qp clia b dém dé chia 16. Vay tin s6 c6 thé dwa vao ADC 1a: 12 Mhz /16 =
750 Khz. O day, tuy tin higu vao & dang séng sin nhung do 74HC393 ¢6 do nhay

cao nén hoan toan khoéng cén bién d6i xung sin thanh xung vuodng.

2.2.4. Khéi vi didu khién :
2.2.4.1. Mach reset hé thoéng :
Dé reset 89C51 qua phim a 4n, ngudn phai duge trang thal khodng 90% gia tri

¢ha n6é va mach dao dong ciing phai dat dén trang théi c6 ti sb tin hiéu trén nhiéu du
t8t va chu ki dao ma nd tao ra du chinh xdc. Khi da dat duge cac yéu cdu trén, tin
hiéu & chén reset cAn phai & murc cao it nhét 2 chu k¥ mdy thi hé thdng méi c6 thé
duge reset ding. Theo datasheet cia AT89CS51, mic dién 4p cao ndy la Vi =

3,5V. So dd mach reset & mirc cao nhu sau :

c18

At

ALY

SW16
&

Ld 5T 4> Reset

R8
8Kz

Thoi gian reset ¢6 thé chon nhur sau

Treset =T VecRise +T 0sC + T2x ma.cyele = T VecRise +T 0sC
Tyeerise . thoi gian ting cua ngudn ( 10% dén 90 %),phu thudc ngudn cép,

khoang 1ms dén 100ms,
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Tosc : thoi gian dé mach dao ddng dat trang thai ¢ thé reset, phu thude dic
tinh thach anh va céc ty ndi, khoang 1ms dén 50ms.

Tox macyele : 2 chu ky may cta 89C51, dai 2 ps dbi v6i thach anh 12Mhz.

T
Vieset = Veck ex reset Yy = Vg = 3,5
set c p( R8*C18 ) TH1
£ _ _ . 30107
Néu Teser = 30ms, Rg= 8K2 =>C 3= s 10,25 pF
8,2.103.in(3 5)

Chon Cy3= 10 uF vaRg = 8,2 KQ 1a cip gia tri thuong duge st dung.
Trong trudng Treser = 130ms, Rg = 8K2
-3
o> Cpp= 150.10 =358 uF
8,2.10%.1n(-=—)
3,5

2.2.4.2. Mach diéu khién role :

Pé dong md tai cong suit, ta c6 thé ding Role vi c6 ddc didm 12 thiét ké don

gian, dé st dung. So d6 mach nhu sau :

Den1
VCC L5 "
5

RELAY SPDT

DKhien_D1

Tin hiéu didu khién dén 1 Dkhien D1 tir vi diéu khién dua dén cye B ciia

transitor thdng qua R;g . Chon Role 5V ¢6 di¢n tro cudn diy 70 Ohm. Role nay s&

' déng khi dién dp ciia n6 tir 3,75V — 5V, ngit khi ap xubng 0,5V. Ta s& thiét ké &

dién ap dong role 1a 5V.
Chon transitor C1815 :
Iemax = 150mA

B =100 —"700
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Veesarmax = 0.25V
Vaesarmax = 1V
Pé transitor bio hoa, ta cin didu kién :
Tps = S Ics/ Pin (S > 1 tugng trung cho mitc d6 bio hoa) (1)
D& chic chin transitor bdo hoa, ta tinh cho trudng hop I¢ cang l6n va I cing
nho cang tdt twong g véi gid tri Vegsar= 0, VA Vpesar max = 1.
Dong qua role khi transitor bdo hoa:

S—VCESAT = 5-0
70 70

Irglay = Ies = =71 mA <Icmax

Trong cic datasheet, thudng cho Ic =10 Ip dé transitor roi vao trang théi bio hoa.

Do ddtacho:

I 71 ! <
Ipe= -8 = =71 mA < Ipg = 10=5 5=10
BS 10 10 Bs min .
13=VCC_ Vst MaX _ 5-1_ 560 Q.

IBS >
Véi gid tri Ryg = 560 €, khi méc vao mach thuc 1€, Vegsar ting 1én (> 0),
VBEsaT gldm xubng (< 1) khién dong Ics gidm xubng (< 71 mA) va Ipsting 1én (>
7,1 mA). Du vdy, diéu kién (1) ludn thoa,
Tuy nhién, khi t4t role ta cAn dam bao I < 10mA (dong ra mirc thip cia chan

vi didu khién 89C51) < Ry5> ‘;%C :T%ZO’SKQ . Vay chon Rjg= 1K.Q véi:

Tne = Vee — Vigear max _ 5-1 _ 4mA va S = LnoBm _ 4100
bs R, 1 i 71

6

Do mach thiét ké véi cac dién tr& thanh gin vao Port P2 cta 89C51, gia tr

dién tré thanh c6 thé chon 12 1K Q cho mbi dién trd.
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2.2.5. Khbi hién thi LED :

P& hién thi nhiét do, ta cAn 2 led s& hién thi s6 tir 0 dén 99 co ca déu thap

phén, 1 led cho phén thap phan, 2 led cho hién thi ki hidu *“°C”. Tuy nhién, do cac

port ciia 89C51 d3 duge dung hét nén phin hién thi thap phan s¢ khong thyc hién

bing Led. Mach hién thi Led s& thé hién nhiét 9 & phong 1. C6 thé xem nhiét 4 2

phong (ca phén thip phan) trén giao dién phén mém cta PC . Dé tiét kiem port, IC
giai ma BCD-Led 7 doan 741.847 duoc st dung.

So dd mach nhu sau :

VGG
umn o

GM_D0 1 Do © i
GM_Dt > D1 g g
GM_D2 =1 D2 9
GM_D3 D3 D
3 | = E
X LT, F
X—— RBI a G
A p—
& BIRBO

CONt1

AKY

R13330 Led 1
R14 330
R15 330
R16 330
R30 330
R31 330
R32 330

11

J38

el I

[ [Ted bt f L] Lo [ey 2]
=

<

CON11

Ri2 VCC

R1t VCC

8z
tnT © mT
i
VCC

s Bzl c

|H

IC giai ma déu ra tich cue mitc thip, vi vay céc Led st dung phai la loai anode

chung . Céc led dugc gén roi nén cAn dau ndi J38 11 chan. Hai chén Led_1, Led 2

14 chan chon led, tin hiéu chon léy tr 2 chan ctia 89C51. Cac chin chon led duge sk

dung vi phuong phap hién thi quét led dugc chon. So vo6i phuong phap chét,

33
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phuong phap quét led s€ don gian phén ctmg hon, phdn mém khdng qua kho va u
diém 13 it tidu ton cong sult tir ngudn.

Dién 4p roi trén cdc doan cia Led thuong 1a 2V, dong cung cap tbt nhit cho
m3i doan khoang 10 mA. P& hién thi ky hiéu nhiét do, mi led cn thp sing 4 doan
twong duong v6i dong tdng qua 4 led 12 40 mA. Nhu vy édp roi trén céc dién tro

Ry, Rz s&14: Vee-2 = 5-2 =3V va dong qua né 1a 40 mA. Tir d6 suy ra gia tri cac
dien o Ry = Ry =%=75 Q. Vay ta chon Ry = Ryp = 82 Q la gid tri tiu

chuén,
Pé tinh cac trd Ry va Ry3 cho mach chon led, ta chon transitor Al1015:
Temax= -150mA
B=70-400
Vepsarmax™ -0,3 V
Vepsatmax = -1L,1 V"
Tuong tu mach diéu khién role, ta tinh khi Vgsar= 0 va Vppsatmax=-1.1 V.
Ap roi trén 1 doan Led 14 khoang 2 V, dong chp 16t nhét 12 10mA, suy ra ap trén Ry3
14 5-2 =3 V. Gia tri dién tr& 330Q duge chon.
Tuong tw mach didu khién role, Icg = -10 mA , dé Icg = 10 Igg thi Tyg= -1 mA

SBmin — 170 :7)
Ies 10

(hé 56 bio hoa § = 22

Vee +V -
—>Rys = ce BESAT MAX _ 5-11 _39KQ

- IBS

Ta c6 thé ting Rjg16n 4,7 K Q dé giam dong Ips 0,8 mA va 8§ = 5,6.
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2.2.6. Khéi didu khién thiét bi tir xa :
Gdm khéi thu ding SC9149 (ndm trén mach) va khéi phat ding SC9148 (dang

remote cm tay)
Nguyén Iy hoat dong va so dd tmg dung dd duge dé cép & phin 2 myc 5

2.2.7. Khdi giao tiép véi may vi tinh :

Nguyén tic hoat d6ng va so dd thiét ké da dugc dé cép O phin 2 muyc 6

3. So d6 nguyén 1y téng thé hé théng:

|
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So do mach

R35 vee % )
39K Q $ 3 3 &1
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2 cap = =
ik R25 LM3S conz
R22 ue R27 s . v
100 ! 107 wee 75
R33 s vee 2
2K2 i RYIN 0SC 1 c3 c24 o VGG v
L 21 HP1 CoDEZ —-—2| = 1a G v < v
J33 he2 10 | L
HP3 CODE3 ==
3 1o o2 Qs S P 5 102 1 R RNT |
Ci815 = )(;-~M—B HPS 5P 7 emote_01
cz29 M CP2 5Pz emute_D2
7] JUMPER b pieg IS LT Remote_Q1 10k
Led thu CP1 emote_Q2
-'"7'" VEC | e = [ f e -1 a0 i
= scole us E: ve
soc IPLo Leoarane 22 I L 1L bo
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4. Luwu dd thuit toan cho phin mém:

4.1. Luwu d5 thuit toin ciia chwong trinh_mach didu khién trung taim :

meg nhé ram dugc st dung :

v" Vung 1 : Bank 0, chita céc bién RO, R1 1am con tro, R3 cho viéc qui dinh thod
gian dinh thdi, R5 qui dinh dé réng xung déng mo, R4 qui dinh s6 lan lay
trung binh " ’ |

v Vung 2 : Thanh ghi 18H, 19H cho viéc xit i trung binh, thanh ghi 2FH cho co |
diéu khién tir Remote | _ |

v" Viing 3 : thanh ghi 20H cho trang thai thiét bj dén 1 (D1), d&en 2(D2), quat

| 1{Q1), quat 2 (Q2), trang thai chudng , trang thai cira, bit bdo (ﬁ nhdn 1¢énh

dong mé tir PC
v Vung 4 : thanh ghi 23H cho viéc luu dit 1i¢u nhén tir PC
v Vimg 5 : thanh ghi 7FH dén thanh ghi 6DI cho dt liéu truyén 1én PC
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"CHUONG TRINH PIEU KHIEN TRUNG TAM

Tit céc role didu khién
den quat

v

Khoi tao gia tri dau cho
vung nhé dugce st dung

v

Khéi dong bd dinh thaoi 0
(thot gian 0,5 gidy)

Khéi dong gia tri cho
thanh ghi ngét

v

Poc dir li€u tir cac cam
bién thong qua ADC

LX)

Poc du s 1an dé 14y trung

Xir 1i 14y trung binh qua
cac 0 nh¢ trén vung nhé 2

I

Chuyén két qua nhi phén
thanh s6 BCD

!

Luu cac s6 BCD viao
vung nhd 5 dé truyén di

15

Cho Led l’hoat dong khi
datatLed 2

4

Hién thi chit s6 hang tram
cua nhiét do phong 1da
Juu lai trong vung 5 1én

Led1

I

Co dong/mé tir PC duoc
bt

!

Luu co vao ving nhé 3

Co diéu khién tir PC dugce™
bat ?

Dit céc bit diéu khién
D1/D2 theo trang théi cac
bit di€u khi€én nhan tir PC

!

Dit céc bit trang thai
D1/D2 & vung 3 nhu céac
bit diéu khién D1/D2

v

Bat c& di€u khién
Remote

[

v

Goi Delay cho quét led

l .

Cho phép Led 2 hoat
dong sau khi tat Led 1

h 4

Hién thi chit s6 hang don
vi cta nhiét @6 phong 1da
luu lai trong vung 5 1én
Led 2

C6 tin hiéu tir remote ? —t

| v

Bit DONG_MO =0

Xba co dong/ma

|

Luu c& vao vung nhé 3

Co diéu khién Remote

!

Bit trang théi chudng
xubng LOW ?

Luu bit nay vao ving nhé 3

bat ?

lY

Do bit diéu khién D1/D2
va bit trang thai D1/D2

Bit trang théicira xudng
LOW

l Y

Luu bit nay vao ving nhé 3

60

Co diéu khién tir PC duogc
bat ?

Dit céc bit diéu khién
Q1/Q2 theo trang thai cac
bit di€éu khién nhén tir PC

l

Dat céc bit trang thai
Q1/Q2 ¢ vung 3 nhu cac
bit di€u khiénQ1/Q2

!

Co tin hiéu tir remote ?

Co didu khién Remote
bét ?

|y

Pao bit didu khién Q1/Q2
va bit trang thai Q1/Q2

i
Bat c& diéu khién
' Remote

<l
«

Goi Delay cho quét led

!
O
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Tinh todn- thiét ké mach

CHUGONG TRINH CON PHUC VU NGAT DINH THOI

| ~

X6a TRO d& ngung bd
dinh thoi 0

Goi READING

Chuyén ving 3 thanh
BCD va luu vao vung 5

Ppit RO = 7FH la dia chi
dit liéu dau tién truyén

Pit co TI=1 cho phép
phat dit liéu dau tién

<l
‘-l

h
Thoat chuong trinh ngit
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Tinh todn- thiét ké mach

CHUONG TRINH CON PHUC VU NGAT NOI TIEP

( LUU TAM ACC \

DPTR € Dia chi
B bang ma ASCII

h

DPTR € Dia chi
bang ma ASCI

1

{ A ¢ @A +DPTR j

Il

A & SBUF

RO=RO-1

Xoéa TI J

J—

-

4

|

23H €« SBUF

-

i

Bat cd bdo ¢o dicu

khién tir PC

1

Xdoa RI

k

L Tra lai ACC

i

|

Xoa Tl

Y d

h

Thoét chuong trinh
ngat

62

Db dn tot nghiép




Tinh todn- thiet ké mach

4.2. Luu 45 thuét toan ciia chuwong trinh mach didu khién cira :

l

!

Hién thi “Close, please”

3

Ctra ¢d dong?

Q,J’Y

e

3

Hién thi chon 1énh

- NHAP PASS dugc an 2
LY

Hién thi “Nhéap
password”

!

Goi chuong trinh
quét ban phim

'
L_.

CHUONG duoc in 2
l Y

Hién thi
“Bell is ringing ...”

'

O

DONGTMO duge
an ?

l Y
Hién thi

“Wait at door”

v

A

\ Phét chudng

o\

—

Hién thi “Close,

please”

l Hién thi “Close, pleasc” J

!
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Luwu dd thudt toan chwong trinh con quét ban phim :

(son)
1 Srart
4
Pinh dia chi lun Dich phdi hang
mi p!nm An din T
& stack e
T B e \_‘*-&\»
_ \3(‘? 4
Cho 4 cOt bing 0 " M C’"{) (bau duge f:humw
doc hang vio VXL ""'“*w o
. - Giam BDII
,,,J’» o Luu mi phim
T Cic pham i dmm "‘*-»-.}Nﬁ.:_«-“‘ B{)IIbaew khfmw T j S
... butng? T . B e R
e\én o, ot ™ w L duge diomi ) o
& v i 0““""-“ “_,_,,u' =
DELAY Khisi dong tai BD Bl
______________ o i Hign thi
Cho 4 ¢t bing 0 Cho cot ke bilng khiong e ‘
¥ e X ;{:Pfﬂ{l w
doc hang v VXL e e No e
. e mx b:\ng khf‘:zw? i
C 6 pinm i dum ;h{"? -
DELAY
1
Khixi dong cfe BRHBDC
3
Che | oot bing 0
T v trd ot
I
doe hing vie VXL
+
Giam BDC
-
Hoa Carry
{
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Luu d thuét toin chuong trinh Luu db thuit toin chwong trinh

con WAIT_LCD :

con xuit chuoiraLCD:

I

v
| start |

b

Goi WAIT LCD \

Xo6a chin EN
| Xéa chin RS | | oA |
!

b

A < @A+DPTR |

\ bat chan RW =1
[ po < JOFFH |
| A khéc 00T

| FN 1 | [y

~_J B N1

LY ]

Xoa EN l \ EN =0 4‘

XsaRW _| [ DPTR=DPTR*1 |
\
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Tinh todn- thiét ké mach

4.3. Luu dd thuét toan cua ph:}fm mém trén may tinh:

Phat i}ién ky tuwr dén
cong COM

Ky tulaky tu m& dau

——

LKhéng lam gi \

Bat o STN J

Y
QTR € STR + ky tu nhén

e

\ Bat ¢ ETN J

Data.text = STR bo 2
k¥ tu STNLETN

v
r Xoa rong STR J

rXéa ¢t STN, ETNJ
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" Tinh todn- thiét ké macl

I

Phat hién Data.text
doi

A

Xir 1i 14y céc loai

dit lidu khac nhau

Hién thij gia tri 1&n céac
Textbox khéac nhau

Phat hién ¢6 sy kién
nhip nat diéu khién

Tao chudi dit liéu
trang thai thi€t bi

A4

Chuyén dbi nhj phan
thanh thép phéin

!

Tao ky tu truyén theo
mi ASCII

Y

\ Xuht ra bd dém phat

Phat hién dit liéu
text box thay doi

3

Khong lam gi

Muc dich 1a DKTB ?

Goi su kién nhip nit
diéu khién / phat am
thanh

Cé cho phép phéat 4m
thanh duoc bit~

[v \ Khong lam gi

Lép trinh phat 4m thanh
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_Ket luin

PHAN 4 : KET LUAN
Sau 3 thang thye hién voi nd luc va cb géng ciia ban thin cung voi sy hwréng din tin
finh cta ¢6 Ths.Nguyén Thi Ngoc Anh, tip luén vin dd hoan thanh dung thoi han. Theo
yéu chu dit ra 1a thiet ké ngdi nha théng minh, ngudi thiét ké da hoan thanh mot hé
théng nhé didu khién, hién thi anh sang, nhiét d6, céc thiét bj va dam bao an ninh cho
ngdi nha.
Heé théng c6 mét s khuyét diém :
v Khong thé thay ddi d6 sang dén lién tuc
v Phin cam bién nhiét khong thé hwu giit nhit do tai thoi diém cap dién
v Mach digu khién cira bang password khong thé dat password mai khi dang hoat
dong
Hudng phét trién dé tai : ,
v Chn lip dit thém céc 1C nhé, thiét kKé cac mach didu chinh 49 sing dén dung linh
kién triac

v Hudng dén thiét ké hé théng 16n theo chuan X10 hodc INSTEON nhur da dé cap.
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Phu lyc

Bang mi X10:
X10 Code Chart
X10 Code | Hex Value X10 Code Hex Value
A 46 8 5A
B 4F 9 4E
C 42 10 S5E
D 4A 11 46
E 41 12 56
F 49 13 40
G 45 14 50
H 4D 15 48
1 47 16 58
J 4F All Units Off 41
K 43 All Lights On 43
L 4B On 45
M 40 Off 47
N 43 Dim | 49
O 44 Bright 4B
P 4C All Lights Off 4D
1 4C Extended Code 4F
2 5C Hail Request 51
3 44 Pre-Set Dim High 57
4 54 Pre-Set Dim Low 55
5 42 Extended Data (analog) 59
6 52 Status = on 5B
7 4A Status = off 5D
Status Request SF
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 Phy luc

Chwong trinh didu khién cira :

ORG 0000H

DA MO HET  BITP2.0
DA _DONG_SAT BITP2.1
NHAP PASS BIT P2.2
CHUONG  BIT P23
DONG_MO BIT P24
CHIEUL  BITP3.1
CHIEU2  BITP3.0

EN BIT P27
RS BITP25
RW BITP2.6
MOV SP#2FH
MOV 20H,#00H
CLR CHIEU1
CLR CHIEU2
CLR CHIEUl
CLR CHIEU2
LCALL INIT LCD
LCALL  CLEAR _LCD
KTRA_CUA:
[CALL  KTRA CUA_DONG

MOV RS5,#30 :SO LAN

CHONLENH:

LCALL CLEAR_LCD

MOV DPTR, #CHON_NHAPPASS
NHAP PASS

LCALL STRINGOUT

LCALL WAIT_LCD
CLR RS

MOV P0,#0C0Oh -DINH CON TRO

SETB EN
CLR EN

MOV DPTR, #CHON_ANCHUONG
CHUONG

LCALL  STRINGOUT
START :

SETB DA DONG_SAT

SETB DA_MO_HET

71
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“HIEN THI CHON

"HIEN THI CHON AN
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_ Phulyc

SETB NHAP_PASS
SETB CHUONG
SETB DONG_MO

QUET NUT DK:
QUET NHAP_PASS:
BUONG NHAP_PASS:
MOV C,NHAP_PASS
INC BUONG NHAP_PASS
AN NHAP_PASS:
MOV C,NHAP_PASS-
NHAP_PASS
JC  QUET CHUONG
LCALL  DELAY
JC  QUET CHUONG
LCALL CLEAR_LCD
MOV DPTR, #NHAPPASS
LCALL STRINGOUT

LCALI, WAIT_LCD
CLR RS
MOV P0#0CSh
PASS
SETB EN
CLR EN

MOV RL#15H
LJMP PHIMBUONG

QUET_CHUONG:
BUONG_CHUONG :
MOV C, CHUONG
INC BUONG CHUONG
AN CHUONG
MOV C, CHUONG
JC  QUET DONG MO
LCALL.  DELAY
JC  QUET DONG_MO
LCALL CLEAR_LCD
BELL_RINGING:
LCALL WAIT LCD

‘KIEM TRA PHIM BUONG CHUA

‘BAT DAU KIEM TRA PHIM

‘HIEN THI NHAP PASS

-DINH CON TRO DE CHUAN BI HIEN THI

-BAT DAU QUET BAN PHIM
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CLR RS
MOV P0,#080h ‘DINH CON TRO
SETB EN

CLR EN

MOV DPTR, #WAIT_A_MINUTE \HIEN THI CHO
LCALL STRINGOUT

LCALL DELAY

LCALL DELAY

DJNZ R5,BELL,_RINGING

MOV RS, #30

LIMP CHONLENH

QUET_DONG_MO :
BUONG DONG_MO:
MOV C, DONG_MO
JNC BUONG DONG MO

AN _DONG_MO:
MOV C, DONG_MO
IC TAMT
LCALL DELAY
¢ TAMT
I.CALL CLEAR_LCD
MOV DPTR, #AT_DOOR .HIEN THI DOI O CUA
LCALL STRINGOUT

LIMP XU LI DONG_MO
TAMT:

LCALL KTRA CUA_DONG

LIMP CHONLENH
XU__LI_DONG_MMO:

INB DA_MOMHET,TAMS

B DA_DONG_SAT,QUET”NUT_DK

CLR CHIEU1

CLR CHIEU2

LCALL DELAY

LCALL DELAY

SETB CHIEU1

JB DA MO_HETS$

LLCALL DELAY
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JB DA MO HET$
CLR CHIEUI

J.CALL DELAY
LLCALL DELAY
LIMP KTRA_CUA

TAMS: INB DA _DONG_SAT,TAM6

CLR CHIEUI

CLR CHIEU2

LCALL DELAY

LCALL DELAY

SETB CHIEU2

JB DA DONG_SATS

[ CALL  DELAY

JB DA DONG_SATS$

CLR CHIEU2
LCALL DELAY
LCALL DELAY
LIMP KTRA_CUA

TAMSG:

LIMP KTRA_CUA

KTRA _CUA_DONG :
SETB 00H
AGAIN:

JR DA DONG_SATHTHI GOl DONG_CUA

RET

HTHI GOl DONG_CUA:

TNB  00H, BUONG_DONG_MO2
CLR 00H

LCALL CLEAR_LCD

MOV DPTR, #GOL DONG_CUA
LCALL STRINGOUT

BUONG DONG_MO2:

MOV C, DONG_MO
INC BUONG DONG_MO2
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__Phu luc

AN _DONG_MO2:

MOV C, DONG MO
JC  AGAIN

LCALL DELAY

MOV C, DONG_MO

JC  AGAIN

LCALL DONG_CUA
SIMP AGAIN

DONG CUA:

RET

CLR CHIEU!

CLR CHIEU2

LCALL DELAY
LCALL DELAY

SETB CHIEU2

B DA_DONG_SAT$
LCALL  DELAY
JB DA DONG_SAT.$

CLR CHIEU2
LCALL DELAY
LCALL DELAY

MO CUA:

CLR CHIEUI
CLR CHIEU2
LCALL DELAY
LCALL DELAY
SETB CHIEU1
B DA _MO_HETS$
LCALL  DELAY
JB DA _MO_HETS$
CLR CHIEUl
LCALL DELAY
LCALL DELAY
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WAIT LCD:
CLR EN ;Start LCD command Hienthi
CLR RS :It's a command
SETB RW ;It's a read command
MOV PO #0FFh ;Set all pins to FF initially
SETB EN ;Clock out command to LCD
MOV A,P0 ;Read the return value
1B ACC.7,WAIT_LCD ;lf flag high, LCD still busy
CLR EN ;Finish the command
CLR RW :Turn off RW for future commands
RET
INIT _LCD: -
LCALL WAIT LCD
CLR RS
MOV P0,#38h
SETB EN
CLR EN

LCALL WAIT_LCD
CLR RS '
MOV P0,#0Fh
SETB EN

CLR EN

LCALL WAIT_LCD
CLR RS
MOV P0,#06h
SETB EN
CLR EN
RET

CLEAR LCD:
LCALL WAIT_LCD
CLR RS
MOV P0,#01h
SETB EN
CLR EN
RET

WRITE_TEXT:
SETB RS
MOV P0,A
SETB EN
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Phu luc

CLR EN
RET
STRINGOUT:
I.CALL WAIT_LCD
CLR A
MOVC A, @A+DPTR
CINE A, #00H, XUAT
SIMP THOATSTRING
XUAT:

LCALL WRITE TEXT
INC DPTR
SIMP STRINGOUT
THOATSTRING:
RET
TAM3 :

SIMP TAM3
PHIMBUONG: MOV P1#0FH
MOV APl

ANL A#OFH
CINE A #0FH,PHIMBUONG

PHIMAN:
MOV P1A#OFH
MOV APl
CINE A #0FH,KTRA
SIMP PHIMAN
KTRA
LCALL DELAY
MOV RO #0
MOV R6,#4
MOV R7.#4
MOV P1,#0EFH

QCOT: MOV APIL
PUSH ACC
DECR7

QHANG:

CLRC
ANL A #OFH
RRCA
JNC LMA
INC RO
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DINZ R6,QHANG

MOV R6.#4

POP ACC

RL A

MOV PLA

CJNE R7,#0,QCOT

LIMP PHIMAN

LMA

MOV ARO
MOV @R1LA
LCALL WAIT LCD

MOV A,@R1
MOV DPTR#ASCII
MOVC A,@A+DPTR

I.CALL WRITE_TEXT

DECRI
CINE R1,#0FH,PHIMBUONG

KIEMTRAMA!:
MOV RO,#15H - tro gian tiep den vung nho da luu phim an
MOV R1,#00H ;bien de dem so ky tu dung voi ma
MOV DPTR, #PASSWORD
REP
CLRA
MOVC A,@A+DPTR
XRL A, @RO
CINE A #00H,TAM
INC R1
TAM
DEC RO
INC DPTR
CINE RO,#0FH,REP

CINE R1,#06H, NHAPSAL ; nhap dung khi dung ca 6 ky tu
SIMP NHAPDUNG

NHAPDUNG :
LCALL CLEAR_LCD
MOV DPTR, #WELCOME
LCALL STRINGOUT
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LCALL  MO_CUA
LCALL  KTRA_CUA_DONG
LJMP CHONLENH

NHAPSAL:
LCALL CLEAR_LCD
.MOV DPTR, #NHAPLAI
LCALL STRINGOUT
LIMP CHONLENH

DELAY:
MOV R7,#200
MOV R6,#80

1.OOP:
DINZ R7,$
MOV R7,#200
DINZ R6,LOOP

RET

ASCIL: DB 10123456789 ABCDEF

PASSWORD : DB 00H,02H,04H,06H,08H,0AH
GOI_DONG_CUA DB 'CLOSE, PLEASE',00H
NHAPPASS : DB 'NHAP PASSWORD:',00H
CHON _NHAPPASS: DB 'l. NHAP PASSWORD',00H
CHON_ANCHUONG: DB 2. AN CHUONG', 00H

WAIT A MINUTE: DB BELL IS RINGING....,00H
AT DOOR: DB "WAIT AT DOOR',00H
WELCOME : DB "WELCOME HOME!",00H
NHAPLAL: DB 'NHAP LAI PASSWORD:',00H
END
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Phi luc

Chwong trinh cho mach didu khién trung tim :

SOC BITPL1.0
ALE BITP2.7

ADDA BIT P2.5
ADDB BIT P2.6

EOC BITP2.4
DO BITP3.2
D1 BITP3.3
D2 BITP34
D3 BITP3.3S

LEDI BIT P3.6
LED2 BIT P3.7

DENI BIT P2.3
DEN2BIT P22
QUATI BIT P2.1
QUAT2  BIT

REMOTE_D1
REMOTE_D2
REMOTE QI
REMOTE_Q2

P2.0

BIT
BIT
BIT
BIT

CO DKHIEN_TU_PC

DONG MO BIT
CHUONG BIT

P1.1
P13

TR_THAL CUA BIT

ORG 0000H
MOV SP#3FH
LIMP MAIN

ORG 000BH

LIMP TIMER_HALF_S

ORG 0023H
LIMP SERIAL

ORG 0030H
MAIN:
CAMBIEN:

PL4
P1.5
PL.6
P1.7

BIT 7BH
CO_DONG_MO_CUA_TU_PC BIT 1CH

P1.2

:CHUONG TRINH CHINH
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MOV RO, #1FH

CLR DENI

CLR DEN2

CLR QUATI

CLR QUAT2
KHOIDONGL:

MOV @RO, #00H

DEC RO

CINE RO,#08H,KHOIDONG]

MOV RO, #7EH
KHOIDONG2:
MOV @RO, #00H
DEC RO
CINE RO,#5FH,KHOIDONG2
MOV 71H, #0
MOV 70H,#1
MOV 6FH,#1
MOV 7FHH0AH
MOV 6DH#0BH
THIETBI:

.CLR DEN1
.CLR DEN2
.CLR QUATI
.CLR QUAT2
SETB REMOTE_D1
SETB REMOTE_D2
SETB TR _THAI CUA
SETB CHUONG
MOV 2FH, #00H
MOV 20H,#00H

MOV RS5,#22

MOV R4.#5

MOV R3#17

MOV TMOD, #01H

MOV THO, #30H
MOV TLO, #01H
SETB TRO

MOV SCON,#50H
MOV TMOD, #20H
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-1,UU ETN VAO 6DH

“THOI GIAN BIT DONG MO
;TB
-TANG TIMER
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MOV TH1, #0FDH
SETB TR1

SETB EA

SETB ES

SETB ET0

;SETB DO
:CLR D1

;CLR D2
:SETB D3
LCALL WAIT

LCALL READING
LCALL HIENTHI

‘CL.LR ADDA

‘CLR ADDB
LCALL READING
:SETB ADDA
:SETB ADDB
T.CALL READING
-SETB ADDB
:CLR ADDA
‘LCALL READING

LIMP CAMBIEN

READING:
PUSH ACC

CLR ALE .DOC CAM BIEN 1
CLR SOC

CLR ADDB

SETB ADDA

LCALL DOC_AD

MOV RO#18H

LCALL CONG_DON

CLR ALE ‘DOC CAM BIEN 2

CLR SOC
CLR ADDA
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CLR ADDB

LLCALL DOC_AD
MOV RO,#1AH
LCALL CONG_DON

CLR ALE

CLR SOC

SETB ADDA

SETB ADDB
LCALL DOC_AD
MOV RO#1CH
LCALL CONG_DON

CLR ALE

CLR SOC

SETB ADDB

CLR ADDA

LCALL DOC_AD
MOV RO#1EH
LCALL CONG_DON

DINZ R4, THOAT _READING

MOV RO#18H
LCALL  LAM_TRON
MOV ROH#1AH
LCALL  LAM_TRON
MOV RO#1CH
LCALL  LAM_TRON
MOV ROM#IEH
LCALL  LAM _TRON

MOV RO #18H
MOV R1#7TEH
LCALL
MOV RO #1AH
MOV R1#7AH
LCALL
MOV RO#I1CH
MOV RL#76H
LCALL
MOV RO, #1EH
MOV R1,#73H

Phu luc

:DOC CAM BIEN 3

‘DOC CAM BIEN 4

-1, AM TRON CBND1
-1, AM TRON CBND2
-LAM TRON CB3

-T.AM TRON CB4

.CHUYEN_BCD CBND!

CHUYEN BCD_NH DO

.CHUYEN_BCD CBND2

CIIUYEN BCD_NH_DO

.CHUYEN_BCD CB3

CHUYEN_BCD_CB_AS

CHUYEN_BCD CB4
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[CALL  CHUYEN_BCD_CB_AS

THOAT READING :
POP ACC
RET

DOC_AD:
SETB ALE
SETB SOC
CLR ALE
CLR SOC -
TAM3:
CALL D16NOP
INB EOC, TAM3
CALL D16NOP
DAO D3 _D0:
MOV PO,#0FFH
MOV A,PO
MOV C, ACC.3
MOV 08H,C
MOV C,ACC.0
MOV ACC.3,C
MOV C, 08H
MOV ACC.0,C
RET

CONG_DON :
MOV B,#5
DIV AB
ADDC A,@RO .CONG DON PHAN NGUYEN

MOV @RO,A
MOV AB
INC RO
ADDC A @RO .CONG DON PHAN DU !
MOV @RO,A
RET

LAM_TRON:
INC RO
MOV A,@RO .LUU A
MOV B#5
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DIV AB
DEC RO
ADDC A,@RO
MOV @RO,A
MOV A,B
CLR C
SUBB A#3 KTRA THAP PHAN > 0.5
JC  THOAT LAM_TRON
INC @RO
THOAT LAM TRON:
RET
: . LAM TRON MOT DON VI
CHUYEN_BCD NH_DO':
MOV A,@RO
MOV B, #200
DIV AB
MOV @RLA
MOV A,B
MOV B#20
DIV AB
DEC R1
MOV @R1,A
MOV A,B
MOV B#2
DIV AB
DEC Rl
MOV @R1,A
DEC Rl
MOV @R1L,B

MOV R4,#5

MOV @RO#0  ;KHOI PHUC PHAN NGUYEN,PHAN DU
INC RO
MOV @RO,#0
RET
CHUYEN_BCD CB_AS:
MOV A,@R0O
MOV B, #100
DIV AB
MOV @R1,A
MOV A,B
MOV B,#10
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DIV AB
DEC RI
MOV @R1,A
DEC Rl
MOV @R1,B

MOV R4.#5

- MOV @RO#0  ;KHOIPHUC PHAN NGUYEN,PHAN DU
INC RO
MOV @RO,#0

RET

CHUYEN_BCD:
MOV A,@RO0
MOV B, #100
DIV AB
MOV @RI1,A

..... MOV A,B

: MOV B,#10

DIV AB

DEC RI

MOV @R1,A

DEC R

MOV @RLB

MOV A, RO
MOV C, ACC.0
MOV DO, C
MOV C, ACC.1
MOV DL, C
MOV C, ACC.2
MOV D2, C
MOV C, ACC.3
MOV D3, C

HIENTHI:

XUATL:
CLR LEDI1
MOV A, 7TDH
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MOV C, ACC.0
MOV DO, C
MOV C, ACC.1
MOV D1, C
MOV C, ACC.2
MOV D2, C
MOV C, ACC.3
MOV D3, C

DONG_MO_CUA:

JNB CO DONG_MO_CUA _TU_PC,KTRA_D1
DINZ R5,TAM12 -
SETB C
MOV DONG MO,C
MOV RS,#22
CLR CO DONG_MO_CUA TU_PC
MOV C,CO DONG MO_CUA_TU_PC
MOV 06H,C
SIMP KTRA D1
KHOT TAO LAI THOI GIAN BIT DONG_MO

TAMI2:
:CPL. 1CH
MOV C,1CH
MOV C,CO DONG_MO_CUA_TU_ PC
MOV 0611,C
CPL. CO DONG_MO_CUA_TU_ PC
MOV C,CO DONG_MO_CUA_TU_ PC
MOV DONG_MO,C
CPL CO_DONG_MO_CUA_TU_ pC

KTRA_DI1:
JNB CO DKHIEN_TU_PC, KTRA _REMOTE_D1
MOV C,18H
MOV DENL,C
MOV 00H,C
KTRA REMOTE DI1:
MOV C,REMOTE_D1
INC KTRA CO DKHIEN_DI
SETB 7FH
SIMP KTRA_D2
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KTRA CO_DKHIEN_Dt:
JNB 7FH,KTRA_D2
SJMP PHAT DKHIEN_D1
PHAT DKHIEN_DI:
CPL DENI
CPL 00H
MOV C,DENI1 .LUU TRANG THAI D1
MOV 00H,C
CLR 7FH

KTRA_D2: -
TNB  CO DKHIEN_TU_PC, KTRA_REMOTE_D2
MOV C,19H
MOV DEN2,C
MOV 01H,C
KTRA REMOTE_D2:
MOV C,REMOTE_D2
INC KTRA CO DKHIEN_D2
SETB 7EH
SJMP THOAT KTRA HALF_REMOTE

KTRA_CO_DKHIEN_D2:
INB~ 7EHL THOAT KTRA_HALF_REMOTE
STMP PHAT DKHIEN_D2
PHAT DKHIEN_D2:
CPI, DEN2
CPL 01H
MOV C,DEN2
MOV 01H,C
CLR 7EH

THOAT KTRA HALF_REMOTE:
J,CALL DELAY
SETB LEDI

XUAT2 :
CLR LED2
MOV A, 7CH
MOV C, ACC.0
MOV DO, C
MOV C, ACC.1
MOV D1, C
MOV C, ACC.2
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MOV D2,C
MOV C,ACC3
MOV D3,C

KTRA CHUONG:

MOV C,CHUONG

MOV 05H,C
KTRA_TR_THAI_CUA:

MOV C,TR_THAI_CUA

MOV 04H,C
KTRA_Ql:

JNB -CO DKHIEN TU_PC, KTRA_REMOTE_Ql

MOV C,1AH

MOV QUAT1L,C

MOV 02H,C
KTRA_REMOTE_Q1:

MOV C,REMOTE_QI

INC KTRA CO DKHIEN QI

SETB 7DH

SIMP KTRA Q2

KTRA_CO_DKHIEN_Qt:
JNB~ 7DH,KTRA_Q2
SJMP PHAT DKHIEN_Ql
PHAT DKHIEN_Ql:
CPL. QUAT1
CPL 02H
MOV C,QUATI
MOV 02H,C
CLR 7DH

KTRA_Q2:
INB CO DKHIEN_TU_PC, KTRA REMOTE_Q2
MOV C,1BH
MOV QUAT2,C
MOV 03H,C
CLR CO _DKHIEN TU_PC
KTRA REMOTE_Q2:
MOV C,REMOTE_Q2
JNC KTRA CO DKHIEN Q2
SETB 7CH
SIMP THOAT KTRA_REMOTE
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KTRA CO_DKHIEN_Q2:
INB~ 7CH,THOAT KTRA_REMOTE
STMP PHAT DKHIEN_Q2
PHAT DKHIEN_Q2:
CPL. QUAT2
CPL 03H
MOV C,QUAT2
MOV 03H,C
CLR 7CH
THOAT KTRA_REMOTE:
LCALL DELAY
SETB LED2
LIMP XUATI
RET

LUU TTHAI THBI:
PUSH ACC

MOV RO,#20H

MOV R1#70H

LCALL CHUYEN_BCD
POP ACC

RET

NHAN DKHIEN_TU PC:
PUSH ACC

MOV RO#23H

MOV R1,#6EH

.LCALL CHUYEN_BCD
POP ACC

RET

WAIT :

MOV THO, #80H
MOV TLO, #01H
SETB TRO
WAIT1:

JNB TF0, WAIT1
CLR TF0

CLR TRO

DINZ R3, WAIT
MOV R3, #17
RET
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DELAY:
MOV R7,#200
MOV R6,#10

1.OOP:
DINZ R7,%
MOV R7,#200
DINZ R6,LLOOP

RET

DI6NOP :
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
RET
TIMER _HALF_S:
DINZ R3, THOAT_TIMER
CLR TRO
LCALL READING
LCALL LUU TTHAI THBI
LCALL NHAN _DKHIEN_TU_PC
MOV RO, #7FH
SETB T1
SETB TRO
MOV R3, #17
THOAT TIMER:
RETI
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SERIAL:

PUSH ACC

MOV DPTR#ASCII
KTRA_TIL:

INB TL KTRA_RI
CINE RO, #6CH, PHAT
SIMP KTRA_RI
PHAT:

MOV A, @RO

MOVC A,@A+DPTR
MOV SBUF, A

DEC RO

CLR TI

KTRA_RI:

JNB R, THOAT_SERIAL
MOV 23H,SBUF

SETB CO DKHIEN_TU_PC
CIR RI ’
THOAT SERIAL:

POP ACC

CLR TI

RETI

ASCII : DB '0123456789ABCDEF'

END
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M3 nguon ciia phan mém trén may tinh :

Dim am_baodong As String, am_chuong As String

Dim so_lan_phat_chuong As Integer

Dim co_chophep_baodongl As Boolean, co_chophep_baodong2 As Boolean,
co_chophep_dkh_thbi As Boolean

Dim co_chophep_tddkh_denl As Boolean, co chophep_tddkh_den2 As Boolean,
co_chophep_tddkh_quatl As Boolean, co_chophep_tddkh_quat2 As Boolean

Dim chophep_phat_baodongl As Boolean, chophep_phat_baodong2 As Boolean

Dim STX As Boolean, ETX As Boolean

Dim SO _KY_TU_THU As String

Dim STR As String, STR2 As String, D1 As String, D2 As String, Q1 As String, Q2 As
String, TR _THAI_CHUONG As String, TR_THAI_CUA As String, DKTB As String

Public Function BinToDec(BinNum As String) As String
Dim i As Integer
Dim DecNum As Long
For i = Len(BinNum) To 1 Step -1
If Mid(BinNum, i, 1) And 1 Then
DecNum = DecNum + 2 # (Len(BinNum) - i)
End If
Next 1

BinToDec = DecNum
End Function

Public Function DecToBin(DecNum As String) As String
Dim BinNum As String
Dim 1DecNum As Long
Dim i As Integer

i=0
iDecNum = Val(DecNum)

Do
If IDecNum And 2 ~ i Then
BinNum = "1" & BinNum
Else
BinNum = "0" & BinNum
End If
i=1+1
Loop Uniili=8
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' Return BinNum as a String
DecToBin = BinNum

End Function

Private Sub as! Change()
If co_chophep_dkh_thbi Then
If Val(as1.Text) > 250 Then
BAT DI1_Click
End If
If Val(asl.Text) <2 Then
: TAT DI1_Click
End If

End If
FEnd Sub

Private Sub as2_Change()

If co_chophep_dkh_thbi Then
If Val(as2.Text) > 11 Then
BAT D2 Click
End If
If Val(as2.Text) < 8 Then
TAT D2 Click
End If

End If
Fnd Sub

Private Sub BAT D1 Click()

DKTB = TR_THAL CHUONG & TR_THAI CUA & Q2&Ql &D2& "
'"DKTB ="1101"

dkc.Output = Chr(BinToDec(DKTB))

End Sub

Private Sub BAT D2_Click()
DKTB=Q2 & Q1 &"1" & Dl
DKTB ="1101"

dke.Output = Chr(BinToDec(DKTB))
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End Sub

Private Sub BAT HET_Click(})
DKTB="1111"
dkc.Output = Chr(BinToDec(DKTB))

End Sub

Private Sub BAT_Q1_Click()

DKTB =Q2 &"1" & D2 & D1
dke.Output = Chr(BinToDec(DKTB))
End Sub :

Private Sub BAT Q2_Click()
DKTB="1"& Q1 &D2 & Dl
dke.Output = Chr(BinToDec(DKTB))
Tnd Sub

Private Sub chophep_baodong_Click()

If chophep_phat_baodongl Or chophep_phat_baodong2 Then
chophep baodong.Enabled = False
Else
co_chophep_baodongl = Not co_chophep_baodongl
co_chophep_baodong2 = Not co_chophep_baodong?
co_chophep_dkh_thbi = Nol co_chophep_dkh_thbi
If co_chophep_dkh_thbi = True Then
co_chophep_tddkh_denl =True
co_chophep_tddkh_den2 = True
co_chophep_tddkh_quatl = True
co_chophep_tddkh_quat2 = True
Else
co_chophep_tddkh_denl = False
co_chophep_tddkh_den2 = False
co_chophep_tddkh_quatl = False
co_chophep_tddkh_quat2 = False
End If

If co chophep_baodongl And co_chophep_baodong2 And co_chophep_dkh_thbi

Then
MsgBox "CHE DO TU DONG DANG HOAT DONG"
trangthai_hethong.Caption = "CHE DO AUTO"
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Else
MsgBox "BAN DA TAT CHE DO TU DONG "
trangthaiﬂhethong.(}aption = "CHE DO MANUAL"
End If

End If

End Sub

Private Sub CHUONG_Change()

If CHUONG.Text ="0" Then
HINHCHUONG.Visible = True
so_lan_phat_chuong= 2
PHATCHUONG.URL = am_chuong
PHATCHUONG.Controls.play

End If

End Sub

Private Sub data_Change()
Dim tthai_thbi As String
If (Mid(data.Text, 4, 1) = 1) Then

templ.Text = Mid(data.Text, 2,2) & " 5"
Else

temp1.Text = Mid(data.Text, 2,2)
End If

If (Mid(data.Text, 8, 1) = 1) Then

temp2.Text = Mid(data.Text, 6, & *.3"
Else

temp2.Text = Mid(data.Text, 6, 2)
End If

asl.Text = Mid(data.Text, 9, 3)
as2 Text = Mid(data.Text, 12, 3)

tthai_thbi = Mid(data.Text, 15, 3)

D1 = Mid(DecToBin(tthai_thbi), 8, 1)
D2= Mid(DecToBin(tthai_thbi), 7, 1)
Ql= Mid(DecToBin(tthai_thbi), 6, 1)
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Q2 = Mid(DecToBin(tthai_thbi), 5, 1)
TR_THAL CUA = Mid(DecToBin(tthai_thbi), 4, 1)
TR_THAL CHUONG = Mid(DecToBin({thai_thbi), 3, 1)

If TR._THAI CUA="1" Then
CUA.Text = "CHUA DONG"
Else
CUA.Text = "DA DONG"

End If

CHUONG . Text = TR_THAI CHUONG

IfDI1 ="1" Then

DENI.Text = "MO"

Else
DEN1.Text="TAT"
End If

IfD2="1" Then

DEN2.Text = "MO"

Else
DEN2.Text="TAT"
End If '

IfQ1="1"Then
QUAT!.Text="MO"
Else

QUATL.Text = "TAT"
End If

I[fQ2="1"Then

QUAT2.Text = "MO"

Else

QUAT2.Text = "TAT"

End If

End Sub

Private Sub dkc_OnComm()

If (dke.CommEvent = 2) Then
STR2 = dke.Input

If STR2 = "A" Then
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STX = True
End If
If STX = True And STR2 = "B" Then

ETX = True
End If
If STX = True Then
STR = STR & STR2
End If
IfETX = True Then
data. Text = Mid(STR, 2, Len(STR) - 2)
STR — "nn i
STX = False
ETX = False
End If
End If

End Sub
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Private Sub DONG MO_CUA_Click()
DKTB="1"& Q2 & Q1 & D2 & Dl
'DKTB ="1101"
~dkc.Output = Chr(BinToDec(DKTB))
'MsgBox BinToDec(DKTB)

End Sub

Private Sub Form_KeyPress(keyascii As Integer)
dke.Output = Chr(keyascii)

End Sub

Private Sub Form_Load()

SO XY _TU_THU=17

STX = False
ETX =Talse

am_chuong = "E:\my document\download\my\dl_khongtangtoc\d

oorbell2.wav"

am_baodong = "E:\my document\downloadimy\dl_khongtangtoc\alarm.wav"

co_chophep_baodongl = True
co_chophep_baodong2 = True
¢o_chophep_dkh_thbi = True
chophep_phat_baodongl = False
chophep_phat_baodong2 = False
dkc.CommPort = 1
dkc.OutBufferSize = 2098
dke.Settings = "9600,n,8,1"
dkc.Handshaking = comNone
dkc.InBufferSize = 2000
dkc.PortOpen = True
dke.Inputlen = 1
dkc.DTREnable = True

dkc. EOFEnable = False
dkc.NullDiscard = True
dke.InputMode = comInputModeText
dke.RThreshold = 1
dkc.RTSEnable = True
dkc.SThreshold = 8

End Sub
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Private Sub PHATCHUONG _PlayStateChange(ByVal NewState As Long)

Dim so_lan_phat As Integer

[f NewState = 8 And so_lan_phat_chuong <> 0 Then

Timer PHATCHUONG Enabled = True

so_lan_phat_chuong = so_lan _phat_chuong - 1

Ifso_lan phat _chuong = 0 Then
HINHCHUONG.Visible = False

End If

End If

End Sub
Private Sub Tat_am_baodong_Click()

chophep_phat_baodongl = False
chophep_phat_baodong2 = False
WindowsMediaPlayerl.Controls.stop
WindowsMediaPlayer2.Controls.stop

Timerl.Enabled = False
Timer2.Enabled = False
co_chophep_baodongl = True
co_chophep_baodong2 = True
chophep_baodong Enabled = True
End Sub

Private Sub TAT_D1_Click()

DKTB =Q2 & Q1 & D2 & "0"
DKTB="1101"

dke.Output = Chr(BinToDec(DKTB))
End Sub

Private Sub TAT D2 _Click()
DKTB=Q2 & Q1 & "0" & D1
DKTB ="1101"

dkc.Output = Chr(BinToDec(DKTB))
End Sub

Private Sub TAT HET_Click()
DKTB ="0000"
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dke.Output = Chr(BinToDec(DKTB))
End Sub

Private Sub TAT QI _Click()
DKTB =Q2 & "0" & D2 & D1

'DKTB ="1101"
dke.Output = Chr(BinToDec(DKTB))
End Sub

Private Sub TAT Q2 _Click()
DKTB ="0" & Q1 & D2 & D1

'DKTB ="1101"
dke.Output = Chr(BinToDec(DKTB))
End Sub

Private Sub templ_Change()
If co_chophep_dkh_thbi Then
If Val(temp1.Text) > 33 Then
BAT QI1_Click
End If '
If Val(templ.Text) < 32 And Not chophep_phat_baodongl Then
TAT Q1 _Click
End If
If co_chophep baodongl And Val(templ.Text) > 34 Then
WindowsMediaPlayer1 .URL = am_baodong
WindowsMediaPlayerl.Controls.play
co_chophep_baodongl = False
chophep_phat_baodongl = True
End If
End If
End Sub

Private Sub temp2_ Change()
If co_chophep dkh_thbi Then
If Val(temp2.Text) > 33 Then
BAT Q2 Click
End If
If Val(temp2. Text) < 32 And Not chophep_phat_baodong2 Then
TAT Q2 Click
End If
If co_chophep baodong2 And Val(temp2.Text) > 34 Then
WindowsMediaPlayer2 URL = am_baodong
WindowsMediaPlayer2.Controls.play
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co_chophep_baodong2 = False
chophep_phat_baodong2 = True
End If
End If
End Sub

Private Sub Timer PHATCHUONG_Timer()
PHATCHUONG.Controls.play

Timer PHATCHUONG = False

End Sub

Private Sub Timerl Timer()
WindowsMediaPlayeri.Controls.play
Timerl.Enabled = False

End Sub

Private Sub Timer2 Timer()
WindowsMediaPlayer2.Controls.play
Timer2.Enabled = False

End Sub

Private Sub WindowsMediaPlayerl PlayStateChange(ByVal NewState As Long)
If NewState = 8 And chophep_phat _baodongl Then

Timerl.Enabled = True

End If

End Sub

Private Sub WindowsMediaPlayer2_PlayStateChange(ByVal NewState As Long)
Tf NewState = 8 And chophep_phat baodong2 Then

Timer2 Enabled = True

End If

End Sub

Private Sub WindowsMediaPlayer3 OpenStateChange(ByVal NewState As Long)
If NewState = 8 And chophep phat baodong2 Then

Timer2.Enabled = True

End If

End Subrack
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Giao dién phin mém trén mdy tinh :

KIEM SOAT THIET Bl TRONG NHA

|
NHIETDO_P1 AEE DEN_P1 TAT BAT TAT

mueroorz AR DEN_P2 TAT il TAT DONG

MO
CUA

ansane_ AR QUAT_P1 TAT BAT TAT

BAT TAT

mnsae_re  BBE ez THT
CUA CHINH CHUONG e g
CAIDAT/TATCHE|  TAT AM THANH
DO TU DONG BAO DONG
CHE DO AUTO
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