LOT NOI PAU

Cing vdi sy tién b) cda khoa hoc va cong ngh@, cic thidt bi dign - dign t& dupc dng
dung ngdy cang rong rdi va mang lai higu qué cao trong hdu ket cic linh vuc kinh t2,
ky thugt cing nhu trong doi song x4 hoi.
Van d2 ty dpng hoa trong cong nghidp d& qidm bot lao dong chén tay va ndng cao
ndng suét lao dpng, 13 mdt trong nhing dé tii dupc cic ban sinh vidn, cdc thiy cb &
nhiing trudng ki thudt quan tim va nghien citu nhidu nhdt Chinh vi v3y em dupc
Khoa va Bp mon giao nkigm vu thue hign 48 t3i "MACH PLC VA CAM BIEN TRONG
BANG CHEUYEN” cho luan vin t6t nghi2p cia minh.
Ndi dung t3p ludn vin nay gom 4 chuong:
- Chuong I  : G161 THIEU VE PLC
- Chuong 11 : G161 THIEU VE CAM BIEN
- Chuong I1I: UNG DUNG PLC VA CAM BIEN BE DIEU

KHIEN DAY CHUYEN PONG HOP
- Chuong IV: THI CONG MO HINH THI NGHIEM
Du rat ¢© ging khi thyc hign ludn vin nay, nhung chic chin khong tranh khéi nhiing
thigu ¢6t, rat mong don nhan duge sy dong gop § kien t qui thay ¢ va cac ban. Xin
chan thanh ¢dm on.

Sinh vién thuc hién
PHAM VU TIENG
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MUC LUC
Trang
NHAN XET CUA 6IAO VIEN HUGNG DAN
NHAN XET CUA GIAO VIEN DUYET
LOI CAM TA
LOI NOI DAU
Chuong I :Gigi Thigu Vé PLC
I.1. So luge v2 lich & phat trién
1.2. CZu hinh va nghien ¢tu hoat dgng cia mot PLC
1.2.1. C3u tric
1.2.2. Hoat d9ng cda mot PLC
1.3. Phan Loai PLC
I.3.1. Loai 1 : PLC si2u nhé (Micro PLC).
1.3.2. Loai 2: PLC ¢ nhé (Small PLC).
1.3.3. Loai 3: PLC ¢ trung binh (Medium PLC).
1.3.4. Loai 4: PLC ¢ 16n (Large PLC).
1.3.5. Loai S: PLC rat 16n (Very large PLC).
1.4. So s4nh PLC véi cic he thdng didu khién khic, loi ich cda vige st
dung PLC.
1.4.1. So sanh PLC véi c4c h2 thong didu khidn khac.
1.4.2 Lgi ich cia viéc st dung PLC.
1.5. Mt vai linh vyc tieu bifu ing dung PLC.
I.6. Chuong trinh phuc vy [eénh caaPLC.
1.6.1. I2nh LD (Load).
.6.2. Lenh LDN (Load not).
1.6.3. [enh A (And).
1.6.4. Lenh AN(And not).
1.6.5. [2nh O (OR).
[.6.6. L2nh ON (Or not).
1.6.7. Ienh = (Out).
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1.6.8. L2nh MD (Mend).
Chuong II: 6i6i Thigu Vé Cam Bién.
II.1. Quang lugng tu.
I1.2. C4c linh ban dan nhay véi 4nh s4ng.
I1.3. Gi6i thiu vai cdm bi€n 4nh sang pho bién.
I.3.1. Quang tré.
11.3.2. T¢ bao quang dién va pin m3t troi.
Chuong 111 : Ung Dung PLC Va Cém Bién B¢ Diu Khién Day Chuyén Déong
Hop.
III.1. So Do Cong T4c.
I11.2. Liet ke Lenh,
I11.3. M6 T4 Hoat Pong.
Chuong IV: Thi Cong M6 Hinh Thi Nghiem.
KET LUAN.
TAI LIEU THAM KHAO.
PHU LUC.
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LIET KE HINH

Hinh 1-1: so do khdi cda h2 thong didu khién 13p trinh
Hinh 1-2: So d6 khdi tong quat cda PLC.

Hinh 1-3: mgt vong quét cda PLC.

Hinh 1-4: Cach dung céc loai PLC.

Hinh 2-1: K§ hi2u cia nhiing ¢dm bi€n anh sing.

Hinh 2-2: D4y quang pho cda dao dong dien tu.

Hinh 2-3: Hinh quat ciu.

Hinh 2-4: Cam nh3n quang pho cda mit nquoi.

Hinh 2-5: Quy tic hinh vudng nqugc.

Hinh 2-6: Quan h2 gitta Luminous va [lluminance.

Hinh 2-7: Nhiing ch3t ban dan quang nhay s4ng.

Hinh 2-8: cdm nh2n tuong d0i cda quang tré Cds.

Hinh 2-9: D3c tuyen gi4 tri gi6i han cia quang trd LDRO 3.
Hinh 2-10: C4u tric dién hinh va kich ¢3 cda quang tré.
Hinh 2-11: Phan 4p vé6i quang trd.

Hinh 2-12: Nquyen Ij co ban cda t€ bao quang dien va pin mjt troi.
Hinh 2-13: Dién 4p mé mach nhu mdt ham cda Ev.

Hinh 2-14: Dong ngan mach nhu mgt ham cda Ev.

Hinh 2-15: P4c tuyén hé mach, ngdn mach va kich thudce cda t8 bao quang dien loai
BPY11.

Hinh 2-16: P4c tuyén hé mach, ngdn mach va kich thudc cda t€ bao quang dien loai
BPY64.

Hinh 2-17: C&m nh3n quang phd tuong doi va d4c diém chi thi Ish = f(¢) cda t€ bao
quang dién loai BPY11 va BPY64.

Hinh 2-18&: C3u tric cda pin m3t troi khong dinh hinh,
Hinh 2-19: Dién 4p va dong din tren don vi dign tich nhu mgt ham cda Ev.
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Hinh 2-20: Anh hudng cda nhiet d d¢n dien 4p mé mach va dong ngin mach trén
don vi dién tich.

Hinh 4-1: So d0 ciia mdt bang chuyen,
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_ CHUONGI _
6161 THIEU VE PLC

1.1. SO LUQC VE LICH SU PHAT TRIEN :

Thiét bi diéu khién 13p trinh d3u tién (programmable controller) 3 dugc nhitng nha thigt k& cho ra
dvi ndm 1968 (Cong ty General Moto - M{). Tuy nhien, hg thdng nay con khi don gidn va cong
kenh, nquoi & dung g%p nhidu khé khin trong vidc v3n hanh h2 thdng. Vi vAy céc nha thidt k&
ting budc c4i ti¥n h2 thong don gidn, gon nhe, d2 vin hanh, nhung vide 1ap trinh cho h2 thdng
con khé khin, do lic nay khong ¢6 cac thigt bi 13p trinh nqoai vi hd trg cho ¢dng vide 13p trinh.

D€ don gidn hoéa viec Bp trinh, h2 thong ditu khi€n 13p trinh 3m tay (programmable
controller handle) dau tien dugc ra doi vao nim 1969. Didu nay d tao ra mdt sy phat trién thjt
sy cho ki thujt diu khién 13p trinh. Trong giai doan nay cic h2 thong diéu khién Bp trinh (PLC)
chi don giin nhdm thay the€ h2 thong Relay va day ndi trong h2 thdng diéu khién 6 dién. Qua qua
trinh v3n hanh, cic nha thigt k& d3 ting budc tao ra duge mot ti2u chudn mdi cho hg thong, titu
chuZn d6 12 :Dang 13p trinh ding gidn d0 hinh thang (The diagroom format). Trong nhiing nim dau
th3p nien 1970, nhitng he thong PLC con ¢6 them kh3 ning van hanh véi nhitng thujt todn hd
trg (arithmetic), “van hanh véi c4c d lidu c3p nh3t” (data manipulation). Do sy phét trién cda loai
man hinh ding cho may tinh (Cathode Ray Tube: CRT), nén vidc giao ti€p gitta nquoi didu khién d8
13p trinh cho h2 thdng cang trd nen thuan tign hon.

Su phét trién clia h2 thdng phan cing va phin mém t¥ ndm 1975cho dn nay d3 lam cho h2
thong PLC phat trién manh mé hon véi cic chic ndng md rong: he thong ngd vao/ra c6 thé ting
Ien d2n 8.000 cong vao/ra, dung lugng bp nhé chuong trinh ting 2n hon 128.000 t bo nhd
(word of memory). Ngoai ra cic nha thigt k& con tao ra kij thuit k€t ndi véi cac he thong PLC
riéng 18 thanh mot he thong PLC chung, ting kh3 ning cda tung hg thdng rieng 8. Toc 4o xt Iy
cia he thong duge cdi thin, chu ki quét (scan) nhanh hon lam cho he thong PLC x& Iy tot véi
nhiing chitc ndng phic tap 8 lugng cong ra/vao lon.

Trong tuong lai he thong PLC khdng chi giao ti€p vi cac he thdng khac thdng qua CIM
Computer Intergrated Manufacturing) d€ didu khién cic hg thong: Robot, Cad/Cam.. ngoai ra cic
nha thiét k& con dang x3y dung cdc loai PLC véi cic chic ning didu khién “thdng minh”
(intelligence) con goi 1a cac sieu PLC (super PLCS) cho tuong lai.

1.2. CAU TRUC VA NGHIEN CUU HOAT PONG CUA MOT PLC.
1.2.1. Cdu tric:

Mot he thong didu khign 12p trinh co ban phdi gom ¢ hai phan: khdi x& 1j trung
tam (CPU: Central Processing Unit : CPU) va he thdng giao ti€p vao/ra (I/0).
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Hinh 1.1 : So d6 Khoi cda he thong didu Khin Bp trinh
Khoi didu khién trung tAm (CPU) gom ba phin: b9 x& 1§, h2 thong b9 nhd va he
thdng ngudn cung cZp. Hinh 1.2 md t4 ba phan cZu thanh mdt PLC.
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Hinh 1.2 : So d0 khdi tong quat cda CPU

1.2.2/. Hoat d9ng cda mdt PLC.

Vé co bén hoat dong cla mdt PLC ciing kha don gidn. PAu tien, h2 thong cic ¢ong vao/ra
(Input/Output) (con goi 1a c4c Module xudt /nh3p) dung d€ dua c4c tin hidu t cic thigt bi nqoai
vi vao CPU (nhu cé4c sensor, ¢dng tic, tin higu t& dong co ..). Sau khi nh3n dugc tin hidu & ngd vao
thi CPU <& x& Iy va dua céc tin higu didu khién qua Module xu3t ra cic thigt bi dugc dieu khién.

Trong <udt qué trinh hoat dong, CPU doc hodc quét (scan) di litu hoZc trang thai cda thigt bi
ngoai vi thong qua ngd vao, sau d6 thyc hién cac chuong trinh trong b9 nhd nhu sau: mdt by d€m
chuong trinh 8 nh3t Bnh t b9 nhd chuong trinh dua ra thanh ghi Bnh d€ thi hanh. Chuong trinh
& dang STL (Statementlist - Dang Bnh li2t k&) <& dugc dich ra ngdon ngt may cat trong by nhd
chuong trinh. Sau khi thyc hién xong chuong trinh, CPU <8 g6i hogc cap nhat (Update) tin hidu t6i
cac thigt bi, dugc thuc hign thdng qua module xudt. Mot chu ki gom doc tin hi2u & ngd vao, thyc
hien chuong trinh va g6i cap nhat tin hitu & ngd ra duge goi 12 mot chu ky quét (Scanning).

Tren day chi 1a md t4 hoat dong don gidn cia mdt PLC, vdi hoat dong nay <€ gidp cho nquoi thigt
k& ndm dugc nquy@n tic cia mdt PLC. Nhdm cy th€ hda hoat dong cda mdt PLC, so 40 hoat dong
cda mdt PLC 12 mdt vong quét (Scan) nhu sau:

Read input
(Noic ngod vago)

Update

MNaatnaat

Program execution
R AU gt
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Hinh 1.3 :Mot vong quét cda PLC.

Thyc t€ khi PLC thyc hien chuong trinh (Program execution) PLC khi ¢3p nh3t tin hidu ngd vao
(ON/OFF), c4c tin higu hien nay khdng duge truy xudt tic thoi d€ dua ra (Update) & ngo ra ma
qué trinh c3p nhat tin hiu & ngd ra (ON/OFF) phéi theo hai budc: khi x& 1§ thyc hign chuong
trinh, vi xt 1§ $& chuyén d6i cac budc logic tuong ing & ngo ra trong “chuong trinh ndi” (43 dugce
1ap trinh), cac budc logic nay 8 chuyén d6i ON/OFF. Tuy nhién lic nay c4c tin higu & ngd ra “that”
(tie tin hitu duge dua ra tai modul out) van chua dugc dua ra. Khi x@ 1§ k&t thic chuong trinh x&
19, viec chuyén doi cac mic logic (cda cac ti€p diém) d4 hoan thanh thi vigc c2p nh3t cic tin higu
& ngd ra mdi thue sy tac dong 2n ngo ra d€ ditu khidn céc thigt bi & ngo ra.

Thuong vigc thyc thi mdt vong quét x4y ra véi mdt thoi gian rat ngén, mot vong quét don (single
scan) ¢6 thoi gian thuc hi2n mOt vong quét tir Ims t6i 100ms. Vize thye hien mdt chu ki quét
dai hay ng4n con phy thudc vao d9 dai cda chuong trinh va ¢4 mic d9 giao tiep gita PLC véi cac
thi¥t bi ngoai vi (man hinh hifn thi.). Vi x& 1g ¢6 th& doc dugc tin hi2u & ngd vio chi khi nio tin
hitu nay tac dong vdi khodng thoi gian 16n hon mot chu ky quét thi vi x& Iy coi nhu khong ¢6 tin
hi2u n2y. Tuy nhin trong thyc t& ¢dn xuit, thudng cic he thong chdp hanh “1a cic he thdng co
khi n2n ¢6 t8c d9 quét nhu trén ¢ th€ d4p ing duge cic chic ndng cda day chuyén sdn xudt. D€
khic phuc thoi gian quét dai, 4nh hubng d€n chu trinh ¢4n xudt cic nha thigt k& con thit k& he
thong PLC c3p nhat tdc thoi, cac he thong nay thuong duge 4p dung cho cac PLC 16n ¢6 0 lugng
1/0 nhilu, truy ¢2p va x& 1§ lugng thdng tin 16n.

1.3 . Phan loai PLC.

Pau ti2n 12 khi ndng va gid tri cing nhu nhu c3u v8 hg thdng 8 gidp nqudi ¢ dung ¢an nhing
loai PLC n2o ma hg ¢4n. Nhu c2u v hg thdng dugc xem nhu 12 mdt nhu c3u vu tién né gidp nguoi
st dung bi#t ¢an loai PLC n2o va d4c trung cda ting loai d€ d€ dang lya chon.

Hinh 1.4 cho ta cic "bac thang” phan loai cac loai PLC va viec s@ dung PLC cho phu hgp véi cac
h2 thong thyc t€ ¢4n xult Trong hinh nay ta ¢6 th€ nhin thdy nhitng ving chdng Bn nhau, §
nhitng ving nay nquoi st dung thudng phéi st dung cac loai PLC d4c biet nhu: €0 lugng cong
vao/ra (I/0) ¢6 th€ st dung & vung ¢6 <0 1/0 thZp nhung lai ¢d cac tinh ning d4c biet cda cac
PLC & vung ¢6 €0 lugng 1/0 cao (vi du: ngoai cac ¢dng vao ra tuong ty (Analog). Thuong nqudi st
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dung cac loai PLC thudc ving chong 12n nhim ting tinh ning cda PLC dong thoi lai gidm thiu 8
lugng 1/0 khong can thi?t.

Céc nha thi€t k& phan PLC ra thanh cic loai sau:

I.3.1.Loai 1 : Micro PLC (PLC sieu nhd).

Micro PLC thudng dugc ng dung trong cic d3y chuyen sdn xuit nhd, cic ing dung tryc ti€p
trong ting thigt bi don 12 (vi du: diéu khign bing t4i nhd. Cac PLC ndy thudng dugc 1ap trinh bing
cic b9 13p trinh ¢am tay, mdt vai micro PLC con ¢6 khd ndng hoat dong véi tin hidu I/0 tuong ty
(analog) (vi dy:vige didu khién nhi2t d9). Cic tidu chufu cia mot Micro PLC nhy sau:

_ 32 ngo vao/ra.

_ S dung vi xt 1y & bit.

_ Thudng dung thay the role.

_ B0 nh6 ¢6 dung lugng 1K.

_ Ng6 vao/ra 1a tin hi2u <0.

_ (o timers va counters.

_ Thudng dugc 13p trinh bdng cac b 13p trinh ¢am tay.
I.3.2.Loai 2 : PLC ¢& nhé (Small PLC).

Small PLC thudng dugc dung trong vie didu khién cic h2 thdng nhé (vi dy : Ditu khign
dong co, day chuyen sin xuit nhd), chic ndng cia cic PLC ndy thudng duge gidi han trong vidc
thuc hign chudi cic muc logic, didu khién thay the role. Cc tidu chufn cda mdt small PLC nhy sau:

_C6 128 ngo vao/ra (1/0).

_Dung vixt1j & bit.

_ Thuong dung d? thay the cic role.

_ Dung b9 nhé ZK.

_ L3p trinh bing ngon ngit dang hinh thang (ladder) ho3c ligt k2.
_ Co timers/counters/thanh ghi dich (shift registers).

_ Dong ho thdi gian thye.

_ Thudng duge 13p trinh bing b9 13p trinh c2m tay,
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Chd § viing A trong o d6 hinh 1.4. § day ding PLC nhd véi cac chic ndng ting cudng cda PLC
¢& 16n hon nhu: Thye hign duge cac thujt toan co ban, ¢6 th€ ndi mang, ¢ong vao ra ¢6 thé st
dung tin higu tuong tu.

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

{ia hed thoang

U gu
g

\

Nod kho

1 Soéd 1/0

~

32 64128512 1024 2048 4096 8192

Hinh 1.4 : Cach dung cac loai PLC.

3.3. Loai 3 : PLC ¢ trung binh (Medium PLCS).

PLC trung binh ¢4 hon 128 dudng vao/ra, dieu khién dugc cic tin hidu tuong ty, xudt nhip di
ligu, tng dung dugc nhitng thujt toan, thay ddi duge cac d4c tinh cia PLC nhd vao hoat dong cla
phan cing va phan mém (nh3t 12 phin mém) cc thdng sb cda PLC trung binh nhu sau:

_ C6 khoang 1024 ngd vao/ra (1/0).

_Dungvixd1j & bit.

_ Thay th? role va didu khién duge tin higu tuong tu.

_ Bo nh¢ 4K, ¢6 thé nang Ien K.

_ Tin hi2u ngd vao ra 1a tuong tu hoic 0.

_ C6 cac Ienh dang khoi va ngon ngi 13p trinh 12 ngdn ngd c2p cao.
_ C6 timers/Counters/Shift Register.

_ C6 kh3 ning xt 1j chuong trinh con (qua Iénh JUMP..).

_ C6 céac Ienh dang khdi va ngdn ngi 3p trinh 12 ngdn ngit c2p cao.
_ C6 timers/counters/Shift Register.

_ C6 kha ning x& Iy chuong trinh con ( qua Ignh JUMP..).

_ Thyc hign c4c thu3t ton (c9ng, tru, nhan, chia..).

_ 6i6i han di li2u v6i by 3p trinh cAm tay,

_ €6 duong tin higu d%4c biet & module vao/ra.

_ Giao ti€p vdi cac thigt bi khac qua cdng RS232.

_ C6 kha ning hoat dong v6i mang.
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_ L2p trinh qua CRT (Cathode Ray Tube) d€ d? quan sat.

Chi § t6i ving B (hinh 1.4) PLC & vang B thuong tryc duge ding do ¢6 nhiu b9 nhd hon, didu
khi€n mang PID ¢6 khi ning thuc hign nhiing chudi Bnh phan 16n v8 thujt to4n hodc quan Ij
di ligu.

1.3.4. Loai 4: PLC ¢G 16n (large PLC).

Large PLC dugc s& dung rdng rdi hon do ¢6 kh3 ndng hoat dong hitu hi2u, ¢6 th€ nh3n du ligu,
bo nhitng di li2u d4 nh3n.. Phan m8m cho thigt bi diu khin ¢dm tay dugc phat trifn manh hon
tao thun lgi cho nqudi st dung. Ti2u chudn PLC ¢3 16n: Ngoai c4c tigu chuidn nhu PLC ¢3 trung,
PLC ¢G 16n con ¢4 them cac tiu chuin sau:

_Cb 2048 cong vao/ra (1/0).

_ Dang vi x& I & bit hodc 16 bit.

_ B9 nh¢ co ban ¢6 dung lugng 1 2K, mé rgng [en duge 3 2K.
_ Local va remote I/0.

_ Ditu khién h2 thong role (MCR: Master Control Relay).

_ Chudi Rnh, cho phép ngit (Interrupts).

_ PID hoic 1am vigc v6i h2 thdng phan mém PID.

_ Hai ho3c nhiéu hon ¢ng giao ti#p RS 232.

_ N&i mang.

_ Dt ligu didu khi®n md rong, so sanh, chuyén d6i dit lidu, chic ndng gidi thuit todn mi dieu
khién md rong (ma nhi phan, hexa ..).

_C6 kha ning giao ti€p gita may tinh va cac module.
1.3.5 Loai : PLC rdt 16n (very large PLCs).

Very large PLC dugc dung trong cdc ang dung doi héi sy phic tap va chinh x4t cao, dong thoi
dung lugng chuong trinh 16n. Ngoai ra PLC loai nay con ¢6 th€ giao ti€p 1/0 véi cac chic ning
d%c biet, titu chuan PLC loai nay ngoai cc chic ndng nhu PLC loai 1on con ¢6 them cac chic
nang:

_C68192 cong vao/ra (1/0).

_Dung vix@ 1 16 bit hodc 32 bit.

_ B9 nhé 64K, m& rong I2n duge 1M.

_ Thu3t toan :+, -, *, /, binh phuong.

_ Dit ligu diéu khin md rong : Bang ma ASCII, LIFO, FIFO.
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1.4. SO SANH PLC V61 CAC HE THONG PIEU KHIEN KHAC LT fCH CUA VIEC ST DUNG
PLC.

4.1. Vige ¢& dung PLC va c4c h2 thdng didu khién khic.

4.1.1. PLC v6i h2 thdng didu khién bing rdle.

Vigc phat trién hg thdng diéu khidn bing 1p trinh d4 dan thay the ting budc hg thong didu khién
bing role trong cic qua trinh ¢an sudt khi thift k& mot h2 thdng didu khin hign dai, nqudi kj su
phéi ¢3n nhic, lya chon giita c4c h2 thdng diéu khién 3p trinh thuong duge st dung thay cho he
thong didu khién béng ro le do c4c nquyen nhan gau:

_ Thay 46 trinh ty didu khifn mt c4ch linh dong.

_ € 49 tin cay cao.

_ Khoén khong l4p d4c thiet bi nhd, khdng chifm dien tich.

_ €6 kh3 ning dua tin higu diéu khign & ngd ra cao.

_ Sy chon lya dit li2u mot cach thudn lgi d8 dang.

_ Thay 46i trinh tu diéu khifn mdt cach thudng xuyen.

_ D2 dang thay d6i d0i v6i c2u hinh (h2 thdng méiy méc s4n xuat) trong tuong lai khi ¢6 nhu ciu
mé rong san xuit.

D3¢ trung cho h2 thdng diéu khién chuong trinh 12 phu hgp vdi nhitng nhu cu 43 n2u tren, dong
thoi v8 m3t kinh & va thoi gian thi h2 thong didu khin 13p trinh cling vugt trdi hon h2 thdng
dieu khi€n o dién (role, contactor ..). H2 thdng dieu khién n2y ciing phi hgp vdi sy md rong hg
thong trong tuong lai do khong phii d5i, bo h2 thdng day ndi gida he thong diu khin va chc
thigt bi, ma chi don gién 12 thay v6i may tinh.

C3u tric gita may d6i chuong trinh cho pht hgp véi didu ki2n sén xudt mai.

4.1.2. PLC tinh v6i PLC &u dya trén bd x@ Iy (CPU) d€ x& 1§ dit li2u. Tuy nhi2n ¢6 mdt vai c2u
tric quan trong can phan bigt d€ thdy rd sy khac bigc gitta mdt PLC va mdt may tinh.

_ Khong nhu mdt méy tinh PLC dugc thi¥t k& d4c biec d€ hoat dong trong mdi truong cdng
nghigp. Mgt PLC ¢6 th€ duge 1ip d4c & nhitng noi ¢d d9 nhifu dign cao (Electrical noise), ving ¢d
tir truong manh, ¢6 cac chin dong co khi, nhigt 49 mdi truong cao ..

_ Ditu quan trong tht hai d6 1a: Mot PLC dugc thigt k& v6i phan cing va phin mém sao cho d&
ldp d4c (461 voi phan cing), dong thoi v8 mdt chuong trinh cling phai d2 dang d€ nquoi & dung
(k§ su, kij thuat vien) thao tic 3p trinh mdt cach nhanh chéng, thuan lgi (vi du: I3p trinh bing
ngon ngd hinh thang ..).

4.1.3. PLC v6i méy tinh c4 nhan (PC :Personal Coomputers).

D6i v6i mot méy tinh ¢4 nhan (PC), nqudi 1ap trinh d2 nhan thay duge sy khic bige giita PC véi
PLC, sy khac bigt ¢6 th€ bigt dugc nhu sauw:
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Méy tinh khdng ¢6 cdc cong giao ti€p tropic ti€p vdi cc thigt bi didu khign, dong thoi may tinh
cing hoat dong khong tot trong mdi trudng cong nghiep.

Ngon ngt 13p trinh trén may tinh khdong phai dang hinh thang, may tinh ngoai viéc st dung cac
phan mém chuy@n bigc cho PLC, con phai thdng qua vidc st dung cac phan mém khéc 1am “chim”
di qué trinh giao ti€p vdi cic thigt bi dugc diéu khién.

Tuy nhin qua may tinh, PLC ¢4 th€ d€ dang ket ndi vdi cac he thdng khic, cing nhu PLC ¢6 thé
@ dung b9 nhé (¢6 dung lugng rat 16n) ciia may tinh 1am b nhé cda PLC.

4.2. Lgi ich cia viec st dung PLC.

Cing v6i sy phat tri€n cda phan cing lAn phan mém, PLC ngay cang ting dugc cic tinh ning
ciing nhu lgi ich cda PLC trong hoat d9ng cong nghigp. Kich thudc cia PLC hign nay duge thu nhé
lai d€ b9 nhd va 0 lugng 170 cang nhidu hon, cic ing dung cda PLC cang manh hon gidp nquoi
s& dung gidi quygt dugc nhiéu vin dé phitc tap trong dieu khién he thdng.

Loi ich d4u tien cda PLC 12 he thong didu khidn chi can lp d4c mdt 1an (d0i vdi so d0 h2 thong,
cac dudng ndi day, cic tinh hi2u & ngd vao/ra ..), ma khong phai thay doi k&t c3u cla h2 thong
sau nay, gidm dugc sy ton kém khi phai thay doi 1dp d4t khi doi thd ty didu khifn (ddi véi he
thdng diéu khién relay ..) khi ning chuyén d6i he didu khién cao hon (nhu giao ti€p giita cac PLC
&€ truyn dit ligu didu khin An nhau), he thdng duge digu khign linh hoat hon.

Khong nhu c4c hg thong ¢, PLC ¢6 th€ d€ dang ldp ddc do chiém mdt khodng khdng gian nhé
hon nhung diéu khién nhanh, nhiéu hon cic he thdng khac. Didu nay cang t6 ra thuin lgi hon doi
vdi cac he thdng dieu khién 16n, phitc tap, va qua trinh 1dp d4t he thong PLC it ton thoi gian hon
cac he thong khac.

Cudi cung 1a nqudi st dung ¢ th€ nhin bigt cac truc tric he thdng cda PLC nhd giao dign qua
man hinh may tinh (mdt $6 PLC the he sau ¢6 khd nidng nh3n bi€t cac hdng hic (trouble shoding)
ctia h2 thong va bdo cho nqudi st dung), difu nay 1am cho vidc stta chita thuan lgi hon.

1.5. MOT VAI LINH VUC TIEU BIEU UNG DUNG PLC.

Hign nay PLC d3 dugc 4ng dung thanh ¢dng trong nhigu linh vyt sdn xuit ¢4 trong cdng nghi2p
va dan dyng. T nhing ing dung d€ didu khién cic h2 thong don gian, chi ¢6 chic ning d6ng mo
(ON/OFF) thong thuong d&n cac ing dung cho cic linh vyc phic tap, doi héi tinh chinh xac cao,
ing dung céc thult todn trong qué trinh ¢n xuft. C4c linh vyc titu bifu ng dung PLC hi2n nay
bao gom:

_ Héa hoc va dau khi: dinh 4p sut (dau), bom dau, didu khifn h2 thdng ong dan, can dong trong
nghanh hoa ..

_ Ch€ tao may va sdn xuit: Ty dOong hod trong ch€ tao may, can dong, qua trinh lEp d4c may,
didu khin nhizt 45 16 kim loai..

_ Bot gidly, gidy, x& 1Y gidy. Ditu khién may bdm, qué trinh 4 boat, qué trinh cing, gia nhigt ..
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_ Thdy tinh va phim 4nh: qué trinh dong goi, thou nghiém vat litu, can dong, cic khau hoan tat
¢4n phim, do cit gidy .

_ Thyc pham, rugu bia, thudc 14: d€m ¢4n phim, kifm tra sdn phZm, kifm o4t qua trinh ¢4n xuit,
bom (bia, nudc trai c3y ..) can dong, dong goi, hoa tron ..

_ Kim loai: Diu khi€n qua trinh c4n, cudn (thép), qui trinh ¢4n xudt, kifm tra chit lugng.

_ Ning lugng: Diu khién nquyn lidu (cho qué trinh dot, x& 1§ trong c4c turbin ..) c4c tram can
hoat d9ng tudu ty khai thic vat lidu mdt c4ch ty dong (than, o, dau md).

1.6. CHUONG TRINH PHUC VU LENH CUA PLC :

Nhi2m vy cda chuong trinh phuc vy cac Bnh cda PLC bao gom: chuy®n c4c RBnh nh3p vio tit ban
phim thanh cic m3 Hexa, cic m3 nay € tuong ng v6i mdt nh cla vi x& 1§. Khi truy sudt cac
m3 Hexa, vi x Ij & dich cic m3 nay va thyc hien ding cac Ienh tuong ing véi doan m3 doc
duge.Ngoai nhigm vy chuyén cic RBnh thanh m3 Hexa, chuong trinh ¢on cho phép xéc dinh ding
dia chi cda cac toan t& nhap vao. Cac dia chi nay da dugc dinh trube véi cac byte dia chi ngo vao
12 20H. Céc byte nay ¢6 dia chi cda tung bit nhu sau:

Output

22H

Input

20H ‘{

Pia chi bit 1 thugc byte 20H -

Cac bit dia chi trén tung byte € luu gitt trang thai cia tung ngo vao/ra, nhitm vy cda chuong
trinh phuc vy géi dung trang thai cda ngo vao/ra.

Vidy:I2nh LD 1

L2nh nay ¢6 chic ning tii trang thai cia ngd vao I1 d&n mot bit trung gian. N&u trang thai cia
ngo vao Il dang & muc cao, thi trang thai cda bit ¢6 dia chi O (thudc byte 20H ) ciing s& dugc
dua dén mic logicl. V3y nhi2m vy cia chuong trinh phuc vy Ienh 12: Trang thai cda bit ¢6 dia chi

N A

0 1H vao mot bit nhd trung gian d€ x& 1Y, Ienh ding cho vi x& 1§ d€ thyc hign “cong tic” trén 1a:
MOV C,O0lH
Vamidmayla AZH
OlH

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Chuong trinh phuc vy RBnh LD ¢6 nhigm vy chuyén doan md nay vao RAM, khi x& 1j doc dn
doan m3 trén thi vi x& 1 <8 thuc hien dung cic thao tac gdi trang thai cda © nhé ¢6 dia chi
O1H vao C.

Trong doan mé cGa chuong trinh phuc vy thi AZH 12 m3 ¢0 dinh, tuy nhign O 1 H 12 m3 thay d6i
tuy thudc dia chi ngd vao. D€ gidi quyt vdn d@ nay thi khi nh3p ban phim, m3 cda phim gid tri
toan t& (tr O dn 9) duge luu vao mdt byte nhé 6 dia chi 4 2H trén ving RAM nji (m3 cda
phim nh3n ciing chinh 12 gi4 tri s0 Hexa).

Vidy: Phim ¢0 “0” ¢6 md 12 OOH
Phim ¢0 “1" ¢c6 m3d la O1H

Vay chuong trinh phyc vy [enh LD, mudn g6i ding trang thai cda ngd vao ¢6 dia chi duge dinh
¢&n thi chi ¢an doc trang théi tai byte 4 2H, lic nay byte 4 2H ¢ chia dia chi chuong trinh nay
clia cac ngd vao/ra ¢an truy xudt. Cac chuong trinh phuc vy cho cc 2nh cta PLC.

1.6.1. Lenh LD (LOAD).

LOAD : Lenh dung d@ tii trang thai cda mdt ti€p difm thuong hé vao mdt 6 nhd (bit C) trung
gian.

Céc tin higu tic dong (Input): cic ti€p difm ngd vao/ra, cic ti€p difm tic dong cda CTU, TON.
Céc tin hi2u ngo ra: Trang thai cda bit trung gian (bit C ).

D3y 12 mdt thd tuc (Procedure ) ¢ tic dung chuyén trang théi cda ti€p di€m c6 dia chi 4 2H
dugc an dinh trude vao bit nhé trung gian.

St dung ti€p bit C 12 bit nhd trung gian.
Dia chi ( Address ) : 4 2H

LD

A “3# AZH
DPRT AY
A ¥ Address
DPRT “ A
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M3 lenh
MOV A, #AZH
MOVX @DPRT, A
INC DPRT
MOV A, Address
MOVX @DPRT, A

1.6.2. [2nh LDN (load not).

LOAD NOT : Lenh dung d€ tii trang thai cia mjt ti€p difm thudng kin viao mdt d nhd (bit
C) trung gian.

Céc tin higu tac dong (Input): cac ti€p di€m ngo vao/ra, cac ti€p difm tic dong cia CTU,
TON.

Céc tin higu g6i ra (Output): Trang thai cda bit trung gian (bit C)

D3y 12 mdt thd tuc (Procedure), ¢d tic dung chuyén trang thai cda ti€p difm c6 dia chi
(Address) duge 3n dinh trudc vao bit nhé trung gian. Lic nay bit trung gian dugc thay d6i trang
thai.

St dung tropic ti€p bit C 12 bit nhd trung gian.

Dia chi (Address): 4 2H

LDN
'
A <« #B2Z
DPTR A
Ting DPIR
A ¥ Address
DPIR + A

Téng DPTR
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A «— #A2

f

DPTR A
T4ng DPTR

A <+ Address

f

DPTR A
M3 lenh:
Mov #BZH

MOVX DPTR, A

INC TR

MoV A,(Address)
MOVX @DPTR

INC DPIR

MoV A #AZH
MOVX @DPTR, A
INC DPTR

MoV A, (Address )

MOVX @DPIR, A
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1.6.3. [2nh A (AND) :

AND: L2nh nay Iy trang thai trong bit trung gian (bit C) & thyc hign phép AND
vGi trang thai cia mdt ti€p diém thudng hd. K&t qud cda phép AND dugc gdi tré lai bit trung
gian.

Input: Céc ti€p di€m ngd vao, ngo ra, cac tiép diém tic dong caa CTU, TON.

Output: Trang thai cda bit trung gian.

D3y 12 mdt ham ( Function ), ¢6 tac dung AND trang thai cda ti€p di€m c¢6 dia
chi (Address ) dugc an dinh véi trang thai cda bit trung gian.

Pia chi (Address ) : 4 2H

ADN

A « #B2
DPIR <« A

Tang DPTR

A Address

DPTR < A
M3 Ienh :
MOV A #82H
MOVX @DPIR, A
INC DPTR
MoV A, (Address )

MoOVX DPTR, A
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3.4. [2nh AND NOT (AN).

AND NOT:Lgnh nay 2y trang thai trong bit trung gian (bit ) d¢ thuc hign phép
AND véi trang thai cda mot ti€p difm thudngkin. K&t qud cia phép AND NOT dugc géi tré lai bit
trung gian.

Input: Cac ti€p diém ngd vao, ngo ra, cac ti€p diém tac dong caa CTU, TON.
Output: Trang thai cda bit trung gian.

P2y 12 mgt ham ( Function), ¢d tac dung AND trang thai dugc nghich d3o (AND
NOT) ciia ti€p di€m c6 dia chi (Address) x4c dinh v6i trang thai cGa bit trung gian.

St dung ryc ti€p bit € 1am bit trung gian.

Dia chi (Address) : 4 2H

AND NOT
|

A «— # BOH

DPIR A
Téng DPTR

A Address
DPTR “— A
M3 lenh :
MoV A, #BOH
MoOVX @DPIR, A
INC DPTR

MOV A, (Address )
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MOVX @DPIR, A
3.5. I2nh OR (0).

OR:L2nh n2y 14y trang thai trong bit trung gian (bit ) d€ thyc hién phép OR voi
trang thai cia mot ti€p difm thuong hd. K€t qud cda phép OR dugc gdi tré lai bit trung gian.

Input: C4c ti€p diém ngd vao, ngo ra, cac ti€p diém tac dong cda CTU, TON.
Output: Trang thai cda bit nhé trung gian.

D3y 12 mdt ham ( Function ), ¢6 tic dung OR trang thii cda ti€p diém 6 dia chi
(Address ) xat dinh véi trang thai cda bit trung gian.

St dung tryc ti€p bit C lam bit trung gian.

Pia chi (Address ) : 42H

OR
}
A # 74H-
DPIR A
Tang DPTR
A Address
DPTR “— A
M3 lenh :
(0% A #72H
MOVX @DPIR, A
INC DPTR

MOV A, (Address )
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MOVX @DPTR, A

3.6. L2nh OR NOT (ON).

OR NOT:Lenh nay 13y trang thai trong bit trung gian (bit C ) d€ thyc hi2n phép
OR NOTvéi trang thai cia mot ti€p di€m thudng dong. K&t qud cda phép OR dugc géi trd lai bit
trung gian.

Input: C4c ti€p di€m ngd vao, ngo ra, cac ti€p diém tac dong cda CTU, TON.
Output: Trang thai cda bit nhé trung gian.

Pay 12 mdt ham ( Function ), ¢6 tac dung OR NOT trang théi cda ti€p di€m c6
dia chi (Address ) xat dinh véi trang thai cda bit trung gian,

St dung tryc ti€p bit C lam bit trung gian.

Pia chi (Address ) : 421H

OR NOT
|
A <« # AOH
DPIR A
Tang DPTR
A Address
DPTR “— A
M3 lenh :
MOV A, #A0H
MOVX @DPIR, A
INC DPTR

MOV A, (Address )
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MOVX @DPIR, A

3.7. L2nh OUT (=),

OUT:L2nh n2y dung d¢ tdi trang thai cda 0 nhd trung gian d&n mdt bit nhd ¢6
dia chi (Address ) dinh ¢4n.

Input: Trang thai trong 0 nhg trung gian
Output: Cac ti€p difm ngd ra, cic trang théi cda lenh dung d€ SET va RESET.

D3y 12 mot thd tuc (Procedure) c6 tic dung chuyén trang thai cda bit nhd trung
gian (bit C), hodc dung tac dong d&n cac trang thai SET hoic RESET.

Chi yBu tac dong d&n trang théi ngo ra (Cong ra : Output) cia PLC.

Pia chi (Address ) : 42H

ouT
A <« # 92H
DPTR A
Téng DPTR
A #10H

A OR Address

DPTR “— 0A
M3 lenh :
MoV A #92H
MoOVX @DPTR, A
INC DPTR

MoV A #10H
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ORL A, Address
MOVX @DPIR, A

3.8. I2nh MEND (MD).

Chitc ndng: Lenh dung d€ ket thuc ch® d 13p trinh dong thdi chuyén PLC sang
trang thai cho d€ thuc hien chuong rinh. Trai cht chi k€t thic khi ¢6 phim nhdn RUN, khi nhin
phim RUN PLC <& chuyén sang ch& d9 thyc hign chuong trinh.

MEND
y

DPTR #22H

Goi chuong trinh quét phim
S0 nhanh A= 1AH

.

CALL chuong trinh PLC

M3 [énh:

MoV DPIR, #22H
LAP : LCALL PHIM
CINE A 1A LAP
LCALL “PLC"

Ghi chd : Goi “PLC" ( LCALL "PLC") ¢6 chic ndng thuc hign chuong trinh con
(chuong trinh PLC) tren RAM (d3y chinh 12 giai doan thyc hign chuong trinh PLC “Program
Execution” cia PLC).
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CHUONG 11 : 6161 THIEU VE CAM BIEN ANH SANG

Cam bi#n 4nh ¢4ng tren co ¢4 vat litu ban din gom quang trd, pin m3t trdi, diod quang va trasitor
quang. Véi c4c linh kign ndy, n8u 4nh ¢4ng chi¥u roi 1am tdng tinh din dien v3t lidu ban din, va
tac dong nay duoc ing dung theo nhidu cich khic nhau.

Quang trd, diod quang, transitor quang 12 linh kien thy dong. Trong khi pin m3t troi thi sinh
dong dién khi nhan tia $ang, nén no 12 linh kien loai tich cyc

s

72 bV ¢
a) b) c) d) e)

a) dién trd quang d) transito quang

b) pin mat trgi e) transito quang

c) diod quang loai ¢é cuc nén ndi ra ngoai

Hinh 2-1 k§ hiu cda nhiing cdm bién anh sang

II.1. Quang lugng ta:

D¥ ¢6 th€ hifu dugc tinh chat cia chdt ban dan trong tng dung quang hoc, va ¢6 sy so sanh giita
cac linh ki2n, ta ¢an lam quen véi quang lugng t& va c4c mdi lien hg v@ tinh chdt v3t 1§ cda ching.
Tuy nhien trong thyc hanh thi ching can thigt lim. Trong nhitu truong hgp tng dung, didu chd
y&u ¢4 tinh thi€t thuc 12 tht nghi2m linh kign ban dan quang trong didu kign thich hgp.

Anh sing 12 dao dong dien tir, thudng goi Ia "bic xa s6ng dien t". M3t troi 13 nqudn sang thien
nhign 16n nhat. Pen di2n ¢6 tim, den n2 ong, den LED 12 nhitng nqudn sing nhan tao, do ning
lugng dien chuyén héa thanh ndng lugng dnh ¢4ng, hay con goi 12 ning lugng bic xa bing nhiéu
cich khic nhau. Anh sing trong thily dugc 1 loai 4nh géng thich hgp véi mit nquoi, chi 12 phan
nhd trong gidi pho rat 1ong cda song dien ti. Phd nay ¢ tan 0 tu rat thdp tuong dudng tan s
dign cdng nghigp d&n tan s cao 6 th€ phat ra vii try. Vi sy phat s6ng dign tv, gidong nhu t3c 49
4nh ¢4ng, khoang 300.000 km/s, do d6 ¢6 sy lien h2 gitta tan s0 f va d9 dai s6ng A cda dao
dong dien tu nhu sau:

8
. c_ 3-10
f f
Hinh v& trang sau 12 pho cda dao dong dign t duge th€ hign bdng d9 dai song. Don vi 4o dai

thudng ding 12 micron (1 um =1 x 1076 m)
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Hinh 2-2 :D3y quang pho cda dao dong dign tu
Tia d6, va tia tim cling dugc phan loai 12 bic xa s6ng 4nh sing, nhung 12 4nh sing khong nhin
thay bdng mit thudng cia nquoi dugc. Ta thy mau anh ¢4ng phu thude do dai song.
Tia d6 (IR) ¢6 d dai A t¥ 780 nm d&n 106 nm, s6ng 4nh s4ng nay c6 thé thiy dugc dudi dang
4nh ¢4ng mau d4 01, <6ng nay gidp can dudi cda song dai vo tuyen (LW)
Tia cyc tim (UV) ¢6 49 dai A tt 10nm d€n 380nm, s6ng 4nh ¢ing n2y ¢d th€ thiy dugc dudi
dang 4nh $4ng mau tim thim, ¢6ng ndy gidp can tr2n cda $6ng ¢6 4o dai A ng4n hon va ¢6 miu
nhu c3u vong.
Ngudn sdng tu nhien, hay nhan tao 12 tong hgp nhidu dao dong dien ti néi khic di ¢6 nhitu 9
dai s6ng khic nhau, qua ldng kinh ta th#y dugc phd 4nh s4ng n2y. Nquon s4ng nhan tao cho phép
ta dich chuygn phan 16n cic bic xa nay theo 4, bing cic vt lidu, va cic tinh ch3t vat 1, ching
han nqudn sang chd y&u chi sinh ra tia 46, tim hay vang.

Ning lugng buc xa: Qe don vi Wsg

Ld ning lugng bic xa dugc phdt ra bdi nqudn s¢dng trén mdt don vi thoi gian, dugc
xem 13 c6ng sudt bic xa hay théng lugng bic xa. N6 ¢é ky hidu va don vi Watt
(W).

Cong suit bic xa: ®, don viW

Néu ning lugng bic xa ¢d dinh, ta ding céng thic sau:

Cong suit bic xa: D, = ==

Don vi quan trong khdc 12 cudng d§ bic xa I, Dai lugng nay cé dugce ta c¢dng

sud't bidc xa cda nqudn ¢dng trén mdt géc 13p phuong Q Pon vi Q ¢ ddy cing nhu U

Nguén sang

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

ho¥c I, 12 dai lugng vat 1y, khong phdi 12 dien trd
Hinh 2-3 :hinh quat ciu
Pon vi co bdn dya trén mit cAu 1m2, bdn kinh 1m. N€u nudn sdng déu cho ¢4 ving

thi:
Cuong d§ buc xa dugc tinh:

N . @
Cuong d9 bac xa: |, = Qe

Pon vila W/sr

Dai lugng bic xa: Qq D va I, chi 4p dung mdt cach tong quat, nhung ciing d€ 4p dung véi chat
ban dan quang, d4c bigt ddi vi anh sdng khong nhin thay duge, thudng 12 nqudn anh sdng hong
ngoai.

Trong vung anh ¢4ng nhin thdy dugc, mat nquoi cAm nhin d9 nhay 4nh sang khic nhau doi
v6i nhitng mau s3c¢ khac nhau.
D9 nhay cda mit nquoi theo budc ¢6ng 4nh sing dugc vE & hinh dudi.
Theo so d6 hinh vé& d9 nhay cuc dai cla mit 12 bing chidu dai cda budc s6ng A = 555 nm.
Tuong duong véi 4nh $ang mau xanh duong hoic mau vang. P9 nhay cia mit tai 4 = 555 nm
{ng véi gia tri bing | nhu trong hinh trén. P6i véi bude sng ngén hodc dai hon thi d9 nhay cda
mit gidm va ti€n v@ gia tri O.

] T |
1 08 ‘. \\ l F
2 #i N |
%Uf. t /If t
g'uz__ . /|
g ]

0 i
L0C 50 502 556 600 650 nm 700
B dai séng A —-

Hinh 2-4 : cAm nh3n quang pho cda m3t nqudi
Trong vung 4nh ¢4ng nhin thdy dugc. Ta dung dai lugng bic xa va don vi khac. Ching phdi phan
anh dugc d4p ing cda mit, dai lugng vat I Qv dugc st dung thay cho Qe. Pon vi cda dai lugng
4nh ¢4ang 12 lumensecond (Ims).
Pai lugng anh sang Qv. [Ims]
Thong lugng 4nh s4ng ®v véi don vi lumen (Im ) 12 phan 4nh ¢4ng cda toan b ndng lugng phat
xa Qe
Thong lugng 4nh s4ng ®v [Im ].
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Xét vi dy : Mgt bong den day toc 40w/220v cung ¢2p mdt thong lugng 4nh s4ng 400 - 450
lumens. Mot den huynh quang 40w/220v x8p xi 2000 dn 3000 lumens, tuy thudc vao
tung loai. Thong lugng 4nh sang dugc phat ra bing diode phat quang.

Thong lugng 4nh sang Ov =Qv/t

Thong thuong sy cdm nhin d9 nhay 4nh sang cia mit, thay vi cuong d9 phat xa [w / sr 1. Pai
lugng cudng d9 4nh sang xuit phat ti lic duge ¢ dung.

Cuong d0 4nh sang v=0v/Q[Im/sr]
Pon vi lumen cho moi steradian thi xem nhu mdt candela (cd).
Cuong d9 4anh sang Iv[Im/sr=cd ]

Thong <0 ki thudt va ban chit clia diode phat quang, 4nh ¢4ng cia né phat ra ndm trong ving
nhin thay duge. Cac dai lugng Qv @ v va Iv duge dua ra bdi vi nquoi ta ¢an tinh todn b) cim
nh2n 4nh ¢4ng cia mit. Trong trudng hop diode quang lam vidc trong viing hong nqoai, mat khéc,
cac dai lugng Qe, ®e va le duge st dung. Cac dai lugng quang dan chi 4p dung d@i véi linh kign
phit quang. Linh kign ban din nhay véi 4nh $4ng mit khic chi phin #ng véi 4nh sdng khéc
thuong. D9 chi€u sang hoic d9 chéi E duge trinh bay cu th€ nhu mdt thong $0 ki thudt cda dai
lugng 4nh s4ng. 0 d2y nqudi ta n6i Bn sy khdc nhau ciia do chiu s4ng Ee trong viing 4nh ¢dng
khong nhin thay dugc va d chéi Ev trong vung nhin thay duge.

D9 chifu ¢4ng Ee 12 ti I cda ning lugng phat xa trong ving nd tac dong.

D9 chifu s4ng Ee = ®e / A [ w / m2 ] (ddi vdi vung 4nh s4ng khdng thay dugc).

P9 choéi Ev 1a t1 12 cda thong lugng anh s4ng trong vung no tac dong, do do:

P9 chéi Ev = Ov/A [Im /m? ] ( ddi v6i ving 4nh s4ng nhin thay dugc).

Don vi lumen mdi m? 12 mdt lux (don vi 4nh s4ng ).

Do choéi Ev = Ov /A (Ix).

M?di quan he gilta thong lugng 4nh sdng va 4o choéi dugc md ta trong hinh sau:

r,=2xr
;J’r/

Nguoa 7T/_’

n bouc / _

=il

E92:1/4 Eel
EV2:1/4 Evl

Eel
Ev1

Hinh 2-5 :Qui tic hinh vudng nqugc
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1 lumen

Hinh 2-6 :Quan h gitta luminous flux va illuminance
Anh sang m3t troi cung cdp d9 chéi @n 100000 lux nhung mit tring chi cung c@p 0.1 lux.
Anh s4ng cda mdt cdn hd va xudng, 49 chéi 12 150 lux cho mdi phong va 1000 lux cho nhiing
noi lam vige tot.
Vige thay d0i dign tich cling rdt quan trong. Piéu ndy khing dinh d9 chi€u sing hodc d9 chéi cda
bé m3t 12 thay ddi ti I2 dien tich cda khodng cach bé m3t va ngudn sang. Mdi quan h2 nay dugc
the hign trong hinh tr2n. M3 t4 nhu mdt ¢dng thic todn hoc, do d6 duge 4p dung nhu sau:

I 3
B2 Pon vi 12 i /25r
r m
Hoic Ev =|—\2/ Pon vi 12 C—dz
r m

Véi mot vai linh kign ban din nhay véi 4nh s4ng 1am vie trong ving nhin thay duge d9 nhay
quang ph3 trong ban rong thim chi cic tia hong ngoai khdng dugc ¢dm nhan bdi mit thudng tao
ra sy thay d6i truyén dan VD nhu ca’d0 chifu sing Ee , va d9 chéi Ev duge trinh bay véi ddc
tinh cda no.

I1.2. C4c linh kign ban d3n nhay véi 4nh ¢dng:

Dien tr& quang, diode quang, transistor quang, t€ bao quang dien va pin mat trdi 12 nhiing linh kign
ban din nhay véi 4nh s4ng.

Mzc du céc linh kign ban din nhay véi 4nh s4ng ¢6 cZu tric va chitc ning cda ching khic nhau
nhiéu, nhung ch& d9 hoat dong cia ching dua tien cung higu ing v3t 1j. D6 12 higu ing quang
dien.

MOi ch3t ban dan ¢ tinh truyen din do cich pha tap chat tiy thudc vao nhigt 40 mdi trudng, khi
nhi2t 49 ting thi tinh truyén din ciing ting theo, vi nhi2t lugng cang 16n khign phan ti cang di
chuyn nhiu, phd vd lien ket tinh th€ tao ra nhiu am dign t& di chuy?n ty do. Hitu dng nay
khong chi x3y ra doi v6i nhiet ndng, ma ciing con ¢6 tac dung nhu vay doi véi quang ning. Lugng
dien tich dugc gidi phong bdi sy gia ting 4nh <4ng khi chigu vao.
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Hinh 2-7 : Nhiing ch3t ban din quang nhay sing

1.3 . Gi6i thi2u vai ¢Am bi€n 4nh ¢4ng ph bign:

11.3.1 Quang 13 -

Quang tr& ludn 12 vat lidu da tinh th€.Vi khong ton tai mdi ndi pn nen dong dign di qua khdng phu
thude vao dign trd. Quang trd c6 thé dung véi dien 4p AC va DC. Anh séng roi In quang trd
phéng thich cic 3m dign t& hoa tri tir mang tinh th8 cda chit ban ddn va khin ching di chuyén
nhu nhitng 4m di2n t& ty do va khi¥n cho d9 dan dign. Din tré cla quang trd gidm khi ning
lugng 4nh ¢4ng tang.

Cadmium Sutphide(CdS) va Cadmium Selenium(CdSe) 12 cic vat litu ban dan duge st dung d8 che
tao quang tr& béi vi nd rat nhay véi pho cda 4nh sang nhin thay dugc. P nhay quang pho thude
vung tia d6 (infrared) cda quang tré duge lam tur sulfure chi (PbS) va indium antimoine (InSb). Tuy
nhien, nhiing quang trd nay, d4 chdng con dugc s& dung nhidu.

Hinh du6i day cho thdy mdi lign he cda do nhay cda quang tré loai Cadmium Sulphide o véi mit
nqudi. Do thi cho thdy ¢4 ving quang phd noi ma quang tr& ¢d d9 nhay tuong doi cao. Ngoai ra
do thi con cho bigt d0 nhay trung binh cda mit ching ta.
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Hinh 2-8 : Cam nhan tuong doi cia quang tré

Gia tri d4c tinh quan trong cda quang tré 1a dien tré t0i R, va dien tré sang K. Dac tinh nay

thuong dugc cho trong tai lieu kem theo, dya trén d9 chdi E;, =100 Ix. Dien tré sang & do choi

E,; =1000 Ix dugc ghi v6i k§ hieu Rj 9 trong tai ligu.

Dien tré to1: R, 12 gid tri cda dign trd sau | phat sau khi chdn toan b9 d9 <4ng roi Ien nd, R, >

10 MQ

Dien trd sang: Ry 1a gid tri cia dign tré tai E, =1 00Ix hojc E,~1000Ix. Ry = 500 Q dén
50 kCQ tay thudc vao loai quang tré.

Thi dy, d4c tinh cda quang tré loai LDR 03 (Valvo) dugc cho & hinh duéi cung véi cac thdng sO

chinh Nh¥m muyc dich hi€u thiu d4o ving 1am viec mot cach d2 dang hon, h2 toa 9 logarit dugc

chon 48 dign t4 bign thign nay. Nhung hiy nhé dudng d%c tinh tuy tuy?n tinh nhung khong dign t4

mdi tuong quan tuyén tinh gi¥a cuong do sang E; va dien tré R

R
= - ; ¥ =i S i
Q

=

000 A &

-]

)
I 1

Ll
T 1
; I [‘.“k {

L o
[} w 000 0000 Ty
[+3

Hinh 2-9 :D4c tuyén gia tri gi6i han cia quang tr loai LDR 03
Dudng d4c tinh, nhitng gia tri gi6i han, va nhing gia tri titu biéu cda quang trd LDR 03.
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Nhiing quang trd cung loai cling 6 th€ thay ddi thong s chit it. Ta ¢6 th€ nhin thdy § do thi
cia loai LDR 03 c6 dien tr& sang Ry = 1kQ. Con dien tré 01 dugc cac nha ¢dn xudt qui
dinh & gia tri Rp > 10 MQ. Vi d4c tinh dién 4p lam vigc thap, quang trd LDR 03 k€t hgp vdi
transistor cht y&u dugc dung trong thigt bi do ludng va kiém tra,

C4u tao co bén va kich thudc thi€t k& cda LRD 03 dugc vE nhu dudi day.
Hinh 2-10 :C4u tric di€n hinh va kich ¢6 cda quang trd

Hinh sin cda day di2n trd & hinh trén ¢6 the nhin thay tt ben ngoai

Khi ¢t dung quang trd. Ching ta phai bi€t ring dign tr& bi€n doi theo ning lugng 4nh ¢ing theo
quan tinh, nghia 12 ¢6 tinh chdt tr2. Quén tinh ndy trudce tien phu thudc vao difm lam vide va k&
dén 1a cudong d9 chéi thay d6iTuy ting loai, sau khi ning lugng 4nh <ing duge loai b, khodng
20 giay dén 30 phut thi dien tré t01 cda quang tr§ dat dén gid tri Rp >1 MQ. Hien tugng
quén tinh do sy di chuyén tu do cda cic hat mang dign khi dugc chi€u sing can phéi tai k&t hop,
nghia 12 nd can phéi quay vé mdi lien k&t chit ché trong ludi tinh thé. Do tinh chit quan tinh ta
thdy quang tr& khong hoan toan t3t cho cic ing dung can do dac cic thay ddi nhanh.

Thi du:

Hiy tinh sao cho cAu phan 4p hinh ben can ¢6 Uy, khodng 9 V khi Ey = 30 Ix va Uy khodng
3V khi Ey = 500 Ix.

Tinh cho trudng hgp Ey = 30 Ix:

Uout(30) _ 9V

I = = :3mA
Ry 310

Us _Uout(30) A 12V -9V

ser(30) | er(30) 3 . 10_3 A
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Hinh 2-11 : Phan 4p v4i linh kién quang trd
Tinh cho truong hop E,=500Ix:

U
|(500) _ ~out(s00) _ 3V —15mA
Riisoo ~ 200Q2
R _ Us _Uout(SOO) _ 12V —:j\/ — 6000
e I ser500 15-10A
chon R, =820Q
Kigm tra lai didu kien dign ap:
U outa0) =U—SX Rinzo = a 5 x3x10°Q=9.4V
Rer + Rinso 82002 +3-107°Q
U, 12v

U U8 R ==V oy
out(s00) o Ris00 11500~ 89500 + 2000

Kigm tra lai didu kien cong sudt:
Doi v6i quang trd:
U, 12V

P. =U X ——2 =094V x =30mW
G0 TGN TR 4+ Ry 820Q +3x10°Q
U
P(500) =U out(500) < =24V L =27mW
Re + Ritsoo 820Q2 + 2000
D?di v6i dien tré ndi tiép:
U 12v
P —(U.-U =S 26V x —8.2mW
w0 =Us ~Youan) Reer + Ritzo 820Q +3x10°Q
) 12v
P —(U.-U K% 9BV x———=113mW
(500) ( S Out(SOO)) Rser + Rmsoo 82()Q+ ZOOQ

11.3.2.T€ bao quang dien va pin m3t troi:

Nguyeén Ii co ban:

Khi dugc chi€u sang, t€ bao quang dign va pin m3t troi tao ra mot dong dien ¢é do 16n tuy thude
vao 4nh s4ng. Vi vy ching ciing dugc xem nhu * chdt ban din quang tich cyc”. €4 hai loai tien
déu lam vide v6i cing mdt nquyn li co ban va ¢6 cdng ngh? c3u tao tuong ty nhau.

Trong t& bao quang di2n v pin mjt troi, vat lidu ban din bao gom mot ving dan loai n v mdt
ving din loai p. 6iong h2t nhu diode ban dan, mdt dien 4p khuBch tan duge tao ra & ving chuyén
ti€p, d6 12 k&t qué cla qua trinh khuéch tan. Pign 4p n2y ngidn can sy di chuyén s3u cda dign ti
vio ving p va cda 1o trong vao ving n. Tai ving trdng rat méng nay hiu nhu khong ¢6 sy di
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chuyén cda cic hat mang dien. N€u ndng lugng bic xa dudi dang 4nh sing dap vao ving trdng
nay thi cic chudi tinh th€ sé bi ph4 v0, tao ra hi?n tugng cung c2p ning lugng, dong thoi cac cip
hat mang dién ty do dugc sinh ra. Dudi tic dung cia dien trudng g3y ra béi dign 4p khuéch tan
trén ving trong, cac dign t& tu do di chuyén vao ving n va céc 16 trong tu do & di chuyén vao
ving p. Vi the mot lugng dign tich du thwra xut hign trong ving n va ving p, bang cach d6 16p n
trd thanh cyc 3m va 16p p trd thanh cyc duong cia mdt nquon dign. Qué trinh n2y duge thé hign
duti dang so do gi4n hoa & hinh dudi day

anh sang

s ///// e

Nguyén ly cd ban
cla cuc +
té bao quang dién °
va pin mat trdi

cuc -

Hinh 2-12: Nguyen li co ban cda t€ bao quang dién va pin mat troi
Neu t€ bao quang dign dugc ndi véi tai thi ¢ ¢6 mdt dong dign chay qua dien tré tai, dong nay
duge didu khién bdi dien 4p sinh ra do 4nh ¢ang. Vi dy dién hinh don gidn h3t cia mdt & bao
quang dién 12 mjt dien quang k€ (dung cy do 4nh ¢ang), trong d6 co mdt cudn day dong rat nhay
dugc dung lam dien tré tai Do lech cda cudn day la gid tri do cda anh sang. Hinh sau day trinh
bay c8u trdic co ban cda mdt t€ bao quang dien loai Silic theo ki thuat planar.

hudng tac déng clia anh sang

lien k&t cho ti€p xdc vung p

cuyc +-
16p
oxide
S / \\- :;:;itrong
Hinh 2-13 :C4u tric co ban cda t€ bao quang dién loai silic
V6i cZu trdc trong hinh du6i d3y, mdi ndi pn nim nqgay dudi bé mit d€ 4nh sang tdi 6 hidu qui
cang manh cang tot. Pin mit troi cling ¢6 c3u tao tuong tu , tuy nhien né duge thigt k& véi dign
tich 16n hon t€ bao quang dien.
Céc tinh chat va gia tri cda t€ bao quang dign:
D3c tinh dign 4p mach hd U,, phy thudc vao cudng do sing Ey ¢6 th€ dp dung cho moi t€ bao
quang dién loai Silic, né dugc md t4 & hinh sau day. Mdi quan he nay chi ra d4c tinh mach hé cda
t€ bao quang dign.
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Hinh 2-14 :Dign 4p mé mach nhu mdt ham cda Ev
N&u v&i mdt t& bao quang dien, cuong d9 sang ting t¥ Ey = O Ix, lic dau dien 4p mach hé ting
theo tuong d6i nhanh t6i dim ¢6 cuong d9 sang Ey = 100 Ix. N&u cudng d9 sdng ti€p tuc ting
cao hon, @ ting cda Uy ch3m lai va trong € bao quang dign loai Silic, nd ¢4 xu hudng tién toi
gi4 tri gi6i han Upe ® 500 mV & cudng d9 sang cuc dai. Vi v3y Upeuy, ludn th3p hon dign dp
khugch tan cda mdt mdi ndi pn.
Tinh chZt 10garit cia d4c tinh mach hé tuong tu cho moi t€ bao quang dien. Ngoai ra dien 4p mach
hé chi phy thudc vao nhiet 49 va thudc tinh cda vat ligu. Kich thudc vang nhay ¢4ng cda t€ bao
quang dien khong anh hudng t6i do 16n dien 4p mach hé sinh ra.
D3c tinh dong ngdn mach cling quan trong trong cac ing dung thuc t€. N6 chi ra sy phu thudc
cda dong ngdn mach I, vao cuong d9 sang Ey va duge trinh bay & hinh dudi day.

Hinh 2-15 : Dong ngdn mach nhu mdt ham cda Ev

o
mA

Ax1.8em?

0B
i
0.6

0.4

0.2
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C6 mdt mdi quan h2 gan nhu tuyén tinh gi¥a dong ngén mach Ig, va cuong &9 sing E & cac t&
bao quang dign. Vi viy Ish ting gan nhu tuyén tinh v6i E,. Ngoai ra con ¢6 mdt mdi quan he
tuyen tinh khic gita tri tuyet doi cda Igp, va kich thudc cda vang nhay sang A cia t€ bao quang
dien. Vi du nhu cAc d4c tinh dng vdi cic ving nhay sing ¢6 A = 0.09 cmZ, A= 0.3 cm?, A=
0.6 cm?, A= 1.8 em? dugc vé & hinh trang trudc.

D% nhay ¢4ng S( dong dép ing) ¢6 the€ duge tinh tr d§ doc cda d4c tuygn dong ngdn mach. N6
thuong duge tinh theo don vi nA/Ix.

Al

Po nhay ¢dng : S=—3"
0 nhay sang AE,
Ponvil M

Ix

Dign tich ving nhay sdng cang 16n thi dong ng4n mach Igy, va d nhay s4ng S cang cao. Loai BPY
11 va BPY 64 dugc chon lam cac vi dy dién hinh cia t€ bao quang dién.

.14 [V}
& T T T T x:zn
. ! T | \')I/ méat cam gquang
i " ! ¢ i
49 1 i;/;zm:ls i e . i
F= | i 1
L Y4, - =
i | : | /] " - = /di':'\rn mau (am cuc)
0 —-7/‘[ I ’/' 1' B 1_-:1:
i
IRy “
[LIAA 1] ] Péc tinh mach hd va
wl ) 4B L1 1, ngénmach va ki€u dang
Vi L] cla
N4 s . |, '€ baoquang dién BPY 11

0 1000 76001
w

Hinh 2-16 D3t tuyen mé mach, ng4n mach va kich thudc cia t#  bao quang dien loai BPY 11
Hinh v& tren trinh bay d4c tinh UL = f(EV) va Ish = f(EV) cda kifu BPY 11 dugc vé tren cing
mdt do thi. Véi cic d4c tinh Ish, sy phan loai nhém cling duge cho véi SIV ~4 7 nA/lx, SV ~ 56
nA/1x.

Hinh sau trinh bay d4c tinh cda kiéu BPY64. Ta thay ring véi S » 230nA/Ix, t€ bao quang dign
n2y ¢6 49 nhay sang gan gap doi kiéu BPY1 1.
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Hinh 2-17 : PZc tuyen md mach va ngdn mach va kich thudc cda t€ bao quang dign loai BPY64
Dign 4p mach hé va dong ngdn mach cia t€ bao quang din cho bi€t sy phu thudc nhiet do ma
dugc cho trong 6 tay 12 h2 8 nhidt d9. Vi du TCye~ -2.6 mV/K va TCyy) ~ +12%/K dng voi
kidu BPY 11 va BPY 64.

D§ nhay pho va d4c tinh dinh hudng ciing r4t quan trong trong cic ng dung thuc € cia & bao
quang dien. D9 nhay phd tuong ddi duge cho & hinh dudi day d6i véi kidu BPY 11 va BPY 64. §
day, nhu v6i hau het cac € bao quang dign khac, gia tri cyc dai 12 A ~ 850nm, nghia 12 trong dai
hong ngoai.

M®di quan hg gitta hudng bic xa ¢ va dong ngdn mach Igy ¢4 th€ duoc xc dinh t d4c tinh chi
hudng & hinh du6i d2y. Anh sang cham vao t€ bao quang di2n véi goc cang phéng thi dong ngén
mach cang nhé, véi cung mot do sang.
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Hinh 2-18: Cam nhan quang phd tuong d6i va d4c tuy€n chi thi Ig=f(¢) cia € bao quang dien
loai BPY1 1 va BPY64
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T¢ bao quang dien chuyén d0i ning lugng 4nh sang thanh ning lugng dien. N&u s& dung su
chuyén d0i n2y trong thyc &, ta phai ndi mjt dien trd tai R, vao t& bao quang dien. Ning lugng
16n nhat ¢6 thé 14y tir ngudn 4p khi R, = R;, nghia 12 ndng lugng tuong duong hign ¢d.

Dign trd trong R; clda € bao quang dien ¢6 th€ dugc x4c dinh t¥ d4c tinh mach hé va d4c tinh
dong ngan mach theo cong thic:

R = lIJ—' v6i E,=const

Sh
Vi du, nhu ¢6 the thdy t hai d4c tuy€n cda t& bao quang dien BPY 64, dign tr& trong khong phai
Ia hing s0 ma 12 mot ham cda d9 sang E,. Vi vay vdi kifu t€ bao quang dign duge 48 cap thi: R; =
13kQ 6 Ey = 100Ix, R; = 3.3kQ2 ¢ 500Ix va Ri = 1.8kQ2 ¢ 1000Ix. Vi vay dién tré trong
cia t€ bao quang dien gidm khi d sang ting.
T¢ bao quang dign dugc ng dung chi y8u d€ do d9 sang. Sé 12 mot didu thun lgi néu ¢6 mdi
quan h th3t tuy?n tinh giita lugng 4nh s4ng v lugng dign sinh ra. Digu nay 6 th€ dat duge phan
16n néu t€ bao quang dien hoat dong véi dong tuong Gng cia dien trd tai, nghia 1a n€u Ry, nhd hon
nhitu ¢o véi R;. Khi R}, << R;, thuc € <& x4y ra hi2n tugng gan nhu ng4n mach. Mdi quan he
tuyen tinh mubn ¢6 gitta dong quang dign va d9 sang khi d6 <8 dat duge, k& ¢4 vdi do sang 16n.
Dic tinh va cac tri 0 d4c tinh cda pin mit troi:
T¢ bao quang dien ¢6 b8 m3t nhay ¢dng 16n ngay nay dugc goi 12 “pin mit trdi”. Tuy nhin sy
chuyén ti€p trong loai nay 12 luu chat. Trong khi € bao quang dien dugc s dung chd y€u vao cac
cdng vige do luong thi Gng dung chinh cda pin m3t troi 12 chuyén d6i nidng lugng 4nh s4ng mit
troi thanh ninh lugng dign. Vin d8 ning lugng tuong ng t0i da cda dign tré tai c6 th€ vd cung
quan trong trong viec dat dugc hitu suat cang cao cang tot. Ngay c3 khi ¢& dung ¢a mot dai 19 ¢6
th€ ¢4 thi higu sut cda pin mit trdin ~ 15-18% la qua th3p.
N6i theo ngdn ng ki thuit, pin mat troi dugc cu tao theo cung mdt nquyen li véi t€ bao quang
dign nén né ciing 1am viec theo cing mdt nquyen li nhu nhau. D€ gidm gi4 thanh, qué trinh phat
trién t3p trung vao loai pin mit troi st dung Silicon khong dinh hinh.
D€ ¢6 dugce hidu suit cao hon,nguoi ta ndi nhiu pin lai véi nhau d€ chuyén doi 4nh sang $6ng
ng4n & mit trén va 4nh ¢4ng $6ng dai & mit dudi cda pin. Tuy nhidn didu han che 12 v3t ligu d8
$4n xuat c4c pin m3t roi tinh th€ Silicon khong dinh hinh d2 bi ldo héa.
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Hinh 2-19 md t4 cZu trdc cda pin mat troi tinh the 16ng
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Hinh 2-20 dudi day trinh bay quan he gitta dong ng4n mach trén mjt don vi dien tich va dien ap
mach hé ng véi cac do sang khac nhau.
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Hinh 2-21 Trinh bay sy phy thudc vao nhiet 4o .
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Nhitng module m3t trdi ¢6 c3u tric don tinh th€ duge sdn xult trong cdng nghitp véi dign tich
hoat d9ng 0.4m2 ¢ tao ra dien 4p mach hé 1a 18V, ¢6 th€ nap cho pin 12V véi dong 3A. Ban
dau pin m3t trdi ¢6 dang thanh tron nhung ngay nay né dugc ch? tao theo hinh chit nhjt. Cac kich
¢d thongthudng cia ching la:

Chigu Dai X Chiéu Rong Dien Tich

mm mm cm?

100 100 100
50 100 50
25 100 25
20 100 20
50 50 25
25 50 12.5
20 50 10
10 50 5

S5 ligu dién hinh dugc cho nhu sau:
Vat ligu co bén: Silicon da tinh th&( khong k&t tinh, hay khong dinh hinh)

Pign trg rigng: 1-5W
B2 day cda pin: 200-500mm
Pien 4p mach héUy : 560mV

Dong ngén mach Igp: 25mA/cm2

Cong sudt ra cyc dai: 10.5mW/cm2

Pin m3t trdi thudng ¢6 mau xanh duong, tuy vao ch€ @0 phd. Piu niy nhim lam gidm hg <3
phén xa cia b2 mit Silicon.

Dign 4p cda mdt module m3t troi ¢4 th€ dugc 1am tdng Bn bing c4ch ndi nhidu pin m3t troi thanh
chudi, viec k&t ndi song song $& 1am ting dong dign sinh ra,

Moi v2 tinh dugc phong di xa d8u ¢d cac module pin m3t trdi duge md rong d€ cung c3p ning
lugng cho ching. Hign git ndng lugng cung cp cho “kinh thi2n vin vii try” dang dugc phat trién:
né ¢6 tren 500 ngan t4m pin m3t troi trdi trén mot dign tich 52m2,

Pin m3t trdi dang duge ¢& dung nhity, 1am ngudn cung ¢3p ning lugng cho cic phao tidu vd tuy?n,
hai d4ng, cac tram phat s6ng truyén thanh truyen hinh( v2 tinh), cdc méy phat khin c3p..Vi cic
he thdng n2y phdi hoat dong ¢4 trong vang t6i trong vii tru nen phai ¢ dung binh 4c qui d€ tich
trizdugc ndng lugng vdi pin mit troi.
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CHUONG 111

NG DUNG PLC VA CAM BIEN DE DIEU KHIEN DAY CHUYEN DONG HOP

II.1. So d6 cong tic :
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1 (
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I1.2. Li2t k2 12nh :

NETWORK1
0 LD
2 S
NETWORK?Z
9 LDN
0 SMO.1
13 R
NETWORK?3
20 LD
22 S
NETWORK4
29 LDN
31 O
33 0
35 R
NETWORK5
42 LD
44 =
NETWORK6
46 LD
48 A
50
51
NETWORK?
58 LDN
60 O
62 O
64 R
NETWORK&
71 LD
73 =
NETWORK9
75 LD
77 LD
79 (CTU
NETWORK1 O
85 LD

87 A
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89 S MO0.3 K1

NETWORK] 1
96 LDN 10.1
98 O MO.1
100 O SMO.1
102 R MO0.3
NETWORK! 2
109 MEND
<> Mb t4 céc todn hang :

10.0 : Nit khéi dong Start .
10.0 : Nat dung Stop .

10.2 : C3m bitn 3 lugng .

10.3 : Cém bien thung .

Q0.0: P9ng co cia bang chuyén thung .
QO0.1: P9ng co cia bang chuyén tdo .

II1.3. Mo t4 hoat dong:

Khi 3n nat khdi dong (Start) thi bdng chuyén thing vin hanh. D% khi cdm bign nhan bigt ¢6 thing
ti thi bang Chuyén ding lai va bing chuyén tédo b4t dau hoat ddng d& cho tédo vao thiung. Lic
n2y cdm bign dau vao b9 d¥m & d&m, khi d€m &4 mudi qud tdo thi bang chuyén, va bing chuyén
thung ti€p tuc van hanh. B) d€m dugc dit lai va qué trinh van hanh duge 1Bp lai cho dn khi 4n
nit dung (Stop).

CHUONG 1V
THI CONG MO HINH

Sau khi vi€t chuong trinh va kiém tra, em th3y chuong trinh d3 chay tot n2n em d2 ti#n hanh thi
¢ong mo hinh thi nghiém.

Trinh ty ti€n hanh nhu sau:

. ChuZn bi v4t tu thigt bi.

* Tign hanh k&t ndi di diy d€ hoan thanh md hinh thi nghim.
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KET LUAN

Tuy thoi gian ¢6 han hep, nhung duge sy huéng dan tan tinh cda thdy Nguyn Vin Manh cing
v6i sy €0 gang cia ban than, em d4 hoan thanh luin vin tot nghigp cda minh ding theo thoi gian
qui dinh.

Sau khi hoan thanh t3p lu3n vin ndy, em ciing d2 tim hi€u va ndm viing hon kign thic vé PLC, vé
cadm bign 4nh gang va ing dung thyc t& cda ching.

Véi thoi gian c6 han, hon niza 8 tai lai duge 1am doc Iip bdi mdt sinh vien n2n kho tranh khoi
nhitng thi€u ¢t trong qué trinh thi ¢dng md hinh va hoan 4t dé ti.

Thong qua & tai nay, ta thdy PLC dugc 4ng dung 13t rdng rdi va da dang trong rdt nhiéu linh
vuc $4n xuat.

CuBi cung, mdt lan nita em xin g6i 10i cdm on d&n t4t cd cic Thiy, b cda truong Pai Hoc Su
Pham K§ Thu3t 42 day dd v cung c3p cho em nhidu kign thic qui biu trong qué trinh em theo
hoc tai truong.

nqay 23/02/2000.
Sinh vién thyc hién.
Pham Vi Tigng.
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l.

TAI LIEU THAM KHAO

Ky Thuat Diéu Khién Lap Trinh (SPSPLC) Ngd Quang H2, Tran Vin Trong _ Trudng Pai

Hoc Su Pham K{ Thujt.

2.

3.

Hu6ng Dan St Dung Simatic Step 7-Micro/Dos _ Truong Pai Hoc Su Pham K{j Thuat.
Ty P9ong Hba Vi S7-200 _ NXB Nong Nghiep Ha Noi.
Linh Kign Quang Pign Té¢ Duong Minh Tri _NXB Khoa Hoc K Thuat.

Electronics Couser II Componets And Basic Circuits In Micro-Electronics .
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