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LOI MO DAU

Ngay ndy voi su phat trién cta khoa hoc ki thuét sy da dang cia céac
linh kién dién tir s6, cac thiét bj diéu khién tu dong. C4c cong nghé cii dang
dan dan duoc thay thé bang cac cong nghé hién dai. Cac thiét bi cong nghé
tién tién v6i hé thong diéu khién 1ap trinh vi diéu khién, vi xir Iy, PLC... cac
thiét bi diéu khién tir xa... Pang duoc ung dung rong rii trong céng nghiép,
cac day truyén san xuat.

Pé nam bat duoc khoa hoc tién tién hién nay cac trudong PH,Cao
Piang,...dd va dang dua cac kién thirc khoa hoc va cac thiét bi méi vao nghién
ctru va giang day. Hé thong diéu khién ty dong PLC, Diéu khién sb, img dung
vi diéu khién, vi xur Iy dem lai hi€u qua va do tin cay cao. Viéc thuc hién dé tai:
“Thiét ké bé diéu khién tiv xa két noi véi ST- 200 dé diéu khién hé thong quat

théng gi6.” Gilp cho sinh vién ¢ thém duoc nhiéu hiéu biét vé van dé nay.



CHUONG I: GIOI THIEU VE PLC

1.1. TONG QUAN VE PLC.
1.1.1. Gi6i thiéu vé PLC (Programmable Logic Control) (B$ diéu khién
logic kha trinh)

Hinh thanh tr nhém cac ky su hang General Motors nam 1968 véi y
tudng ban dau 1a thiét ké mot bo diéu khién thoa man cc yéu cau sau:

- Lap trinh d& dang, ngdn ngit lap trinh d& hiéu.

- D& dang stra chira thay thé.

- 6n dinh trong méi trudng cong nghiép.

- G14 ca canh tranh.

Thiét bi diéu khién logic kha trinh (PLC: Programmable Logic Control)
(hinh 1.1) 1 loai thiét bi cho phép thuc hién linh hoat cic thuét toan diéu
khién sd thong qua mdt ngdn ngilr 13p trinh, thay cho viéc thé hién thuat toan

do6 bang mach so.

‘ Iro. o Io. 1L oy . O

Tuong duong mot mach so.
1O () —
10,1 Q0O

Nhu vay, v6i chuong trinh diéu khién trong minh, PLC tr¢ thanh bo diéu

khién sb nho gon, dé thay do6i thuat toan va dic biét dé trao d6i thong tin véi moi
truong xung quanh (véi cac PLC khac hodc véi may tinh). Toan bd chuong trinh
diéu khién duoc luu nhé trong bd nhé PLC dudi dang cac khéi chuong trinh
(khdi OB, FC hoic FB) va thuc hién lap theo chu ky ctia vong quét.



Communications

—O—Lo_
Central
—yo——
; Processor
Isolation
Barrier /| " Isolation

Barrier

PROGRAMMABLE

TS CONTROLLER — /|, —

Hinh 1.1
Pé c6 thé thuc hién dugc mot chuong trinh diéu khién, tat nhién PLC phai
O tinh nang nhu mdt may tinh, nghia 1a phai c6 mét bo vi xur Iy (CPU), mot
hé diéu hanh, bd nhd dé luu chuong trinh diéu khién, dir liéu va cic cong
vao/ra dé giao tiép véi d6i tuong diéu khién va trao ddi théng tin voi moi
truong xung quanh. Bén canh dé, nham phuvj vu bai toan diéu khién s6 PLC
con can phai c6 thém cac khdi chirc ning dic biét khac nhu bd dém

(Counter), bo dinh thi (Timer)... va nhitng khbi ham chuyén dung.

CPU xar ly

trung tam

1 1
I1 I 1

Cong xuit
AD/D/ g
AD/DA (Refte. KDCS

T 1

Cam bicn, ¢d ¢au chap hinh.

¢ Bo nhd

Hinh 1.2



Hé thdng diéu khién str dung PLC.

Diy do Thi¢t bi 1ap trinh

b chuong trinh

Phan m¢m Step7

Thiét bi can
di¢u khién

Module ngo ra

Nguon

Module ngo vao

Hinh 1.3: Hé théng diéu khién dung PLC.

1.1.2. Phéan loai.

PLC duoc phan loai theo 2 céch:

- Hang san xuit: Gom céac nhin hiéu nhu Siemen, Omron, Misubishi,
Alenbrratly...

- Version:

Vi du: PLC Siemen c¢6 cac ho: S7-200, S7-300, S7-400, Logo.

PLC Misubishi ¢6 cac ho: Fx, Fxo, Fxon



1.1.3. Cac bd diéu khién va pham vi ing dung.
1.1.3.1 C4c bo diéu khien.

Ta c6 cac bo diéu khién: Vi xir 1y, PLC va may tinh.
1.1.3.2 Pham vi tng dung.

1. May tinh.

- Dung trong nhiing chuong trinh phure tap doi héi d6 chinh xac cao.

- C6 giao di¢n than thién.

- Tc @6 xir 1y cao.

- C6 thé luu trir voi dung lugng 16n.

2. Vixuly.

- Dung trong nhiing chuong trinh c6 do phuc tap khong cao (vi chi xtr
ly 8 bit).

- Giao dién khong than thi¢n vdi nguoit st dung.

- Tdc d6 tinh toan khong cao.

- Khong luu trit hodc luu trit voi dung luong rét it.

3. PLC.

- Po phtic tap va toc do xir Iy khong cao.

- Giao dién khong than thi¢n vdi nguoi s dung.

- Khong luu trix hodc luu trir véi dung luong rat it.

- M6i truong 1am viéc khic nghiét.
1.1.4. Cac linh vuc wng dung PLC.

PLC duogc str dung khé rdng rai trong cac nganh: Cong nghi€p, may
cong nghiép, thiét bi y té, 6t0 (xe hoi, can cau)
1.1.5. Cac wu diém khi sir dung hé thong diéu khién véi PLC.

- Khéng can dau day cho so d6 diéu khién logic nhu kiéu dung ro le.

- C6 do mém déo sur dung rit cao, khi chi can thay doi chuong trinh
(phan mém) diéu khién.

- Chiém vi tri khong gian nho trong hé thong.



- Nhiéu chirc ning diéu khién.

- Tbc d6 cao.

- Cong suit tiéu thu nho.

- Khong can quan tim nhiéu vé van dé lip dat.

- C6 kha nang mé rong s6 lugng dau vao/ra khi ndi thém cac khéi vao /
ra chlrc nang.

- Tao kha nang mo ra céc linh vyc 4p dung mai.

- Gia thanh khéng cao.

Chinh nho nhitng vu thé d6, PLC hién nay duoc st dung rong rii trong cac
hé théng diéu khién tu dong, cho phép ning cao ning suit san xuat, chét
lugng va sy dong nhat san pham, ting hiéu suat, giam nang luong tiéu tén,
tdng muc an toan, tién nghi va thoai mai trong lao dong. Pong thdi cho phép
nang cao tinh thi trudng cta san pham.

1.1.6. Gidi thi€éu cac ngon ngir 1ap trinh.

Céc loai PLC néi chung thudng c6 nhiéu ngén ngit 14p trinh nham phuc vu
cac doi tuong str dung khac nhau. PLC S7-300 c6 5 ngdn ngit 1ap trinh co
ban. Do la:

- Ngon ngtr “hinh thang”, ky hi¢u la LAD (Ladder logic).

Ladder Logic (LAD)
Suitable for users from the slectrical engineering industry, for example,

"Green Tidg
"Hey_1" "Fey_2" ht"

Pay 1a ngdn ngit dd hoa thich hop voi nhitng nguoi quen thiét ké mach logic.
- Ngon ngtr “liét ké Iénh”, ky hi¢u 1a STL (Statement list).

Statement List (STL)
Suitable for users from the world of computer technology, for example.

A "Key_1"
A "Key 2"
- "Green Licht”




bay la dang ngon ngit 1ap trinh thong thudong ctia may tinh. Mot chuong
trinh dugc ghép gdi nhidu cau 1énh theo mot thuat toan nhat dinh, mdi 1énh
chiém mot hang va déu co cdu tric chung 13 “tén 1énh” + “toan hang”.

- Ngébn ngit “hinh khdi”, ky hiéu 1a FBD (Function Block Diagram).

Function Block Diagram (FED)
Suitable for users from the world of circuit engineening, for example.

2 "Green Lig

"K.?_l"— ht"

"Kcy -

Pay ciing 14 ngdn ngir d6 hoa thich hop véi nhiing nguoi quen thiét ké
mach diéu khién sb.
- Ngon ngir GRAPH.

Pay 13 ngdn ngit 14p trinh cip cao dang dd hoa. Cau trac chuong trinh rd
rang, chuong trinh ngan gon. Thich hop cho nguoi trong nganh co khi von
quen véi gian d6 Grafcet cta khi nén.

| I?.S T2
|

] F Jemcccssnsnsens o —
| |

83 . Steps3




- Ngon ngir High GRAPH.

2.1. CAU TRUC PHAN CUNG PLC HO S7.
2.1.1. Cac tiéu chuin va thong s6 k§ thuit he S7-200.
Xem phu luc 1
2.1.2. Cac tinh nang cia PLC S7-200.
- Hé thdng diéu khién kiéu Module nho gon cho céc img dung trong pham
vi hep.
- C6 nhiéu loai CPU.
- C6 nhiéu Module mé rong.
- C6 thé mo rong dén 7 Module.
- Bus ndi tich hop trong Module & mit sau.
- C6 thé ndi mang voi cong giao tiép RS 485 hay Profibus.
- May tinh trung tdm c6 thé truy cap dén cac Module.
- Khéng quy dinh rinh cam.

- Phan mém diéu khién riéng.



- Tich hop CPU, 1/0 ngudn cung cap vao mot Module.

- “Micro PLC véi nhiéu chire ning tich hop.

2.1.3. Cac module cua S7-200.

Seamy

Outpat

nals

Mode selecior swich
STOF, TERAM. RUN

Fort for expansion
modues (not with

e —— coU 221)
-
S
r.?‘\ Anscg
] potentiometer
‘é‘ PrOPSeCS09008)
ngrémr-m; put  Outpes for sensors
inerface port (PP1) Tarminals DC 24V 1180 mA
Hinh 2.1
pDCAY OUTPUTS STOP_RUN VRI
OOOOOOOOOOOOOOOOOOI@ OO0
M lle00 A1 02 03 04 M2 08 0607 10 11 O TERM 0 1
SIEMENS O sF owe | e | ool oo CPU-214
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DC’ IMOO A1 Q203 Q408 60T 2M 10 11 L2 13 1.3 1.8]M Le 9:.;\‘ f :--‘-----------.;
NO000000000000 000 0O o Cong {"_“;“f“_‘_hfflj-

Hinh 2.2

* Tich hgp CPU, I/O ngudn cung cap vao mdt Module, c6 nhiéu loai
CPU: CPU212, CPU 214, CPU 215, CPU 216... Hinh dang CPU 214 théng

dung nhét dugc mo ta trén hinh

2.1

* Cac Module mo rong (EM) (Etrnal Modules)
- Module ngd vao Digital: 24V DC, 120/230V AC




- Module ngd ra Digital: 24V DC, ngit dién tir
- Module ngd vao Analog: ap dong, dién tré, cAp nhiét

- Module ngd ra Analog: &p, dong

Panelmounting Standand rail mounting

S7-200 CPU Module Expansion Module

2

COMATIC
£7.500

Hinh 2.3

* Module lién lac xtr Iy (CP) (Communiation Processor)

Module CP242-2 c6 thé dung dé ndi S7-200 lam chit Module giao tiép
AS. Két qua 13, c6 dén 248 phan tir nhi phan duoc diéu khién bang 31 Module
giao tiép AS. Gia ting dang ké s6 ngd vao va ngd ra ciia S7-200.

* Phu kién
Bus ndi dir liéu (Bus connector)

* Céc den béo trén CPU.

Céc dén bao trén mat PLC cho phép xac dinh trang thai lam viéc hi¢n
hanh cua PLC:

SF (dén d0): Khi sang s& thong bao hé thong PLC bi hong.



RUN (den xanh): Khi sang s€ thong bdo PLC dang lam viéc va thuc hién
chuong trinh dugc nap vao may.

STOP (dén vang): Khi sang thong bao PLC dang & ché do ding. Dimng
chuong trinh dang thuc hién lai.

Ix.x (dén xanh): Thong béo trang thai tirc thoi cua cong PLC: Ix.x (x.x=
0.0 - 1.5). dén nay bao hiéu trang thai cua tin hiéu theo gia tri logic cta cong.

Qy.y (dén xanh): Thong bao trang thai tirc thdi cuqr cong ra PLC:
Qy.y(y.y=0.0 - 1.1) dén nay bao hiéu trang thai cta tin hiéu theo gia tri logic
clia cong.

* Cong tdc chon ché d6 lam viée cia CPU:

Cong tic ndy ¢6 3 vi tri: RUN - TERM - STOP, cho phép xéc 1ap ché
do lam viéc ctra PLC.

- RUN: Cho phép LPC van hanh theo chuong trinh trong bo nhé. Khi
trong PLC dang & RUN, néu c6 su cd hodc gip 1énh STOP, PLC sé& roi khoi
ché d6 RUN va chuyé sang ché do STOP.

- STOP: Cudng birc CPU dimng chuong trinh dang chay va chuyén sang
ché @6 STOP. O ché do STOP, PLC cho phép hiéu chinh lai chuong trinh
hoac nap chuong trinh mai.

- TERM: Cho phép may lap trinh ty quyét dinh ché d6 1am viéc cua
CPU hodc ¢ ché @ RUN hoic STOP.

2.1.4. Gi6i thiéu cau tao phan cirng cac KIT thi nghiém S7-200.
- Hé thong bao gdm céc thiét bi:

1. Bo diéu khién PLC- Station 1200 chira:

- CPu-214: AC Power Supply, 24VDC Input, 24VDC Output.

- Digital Input / Output EM 223: 4x DC24V Input, 4x Relay Output

- Analog Input/ Output EM 235 : 3 Analog Input, 1 Analog Output 12 bit

2. Khéi Contact LSW-16

3. Khéi Relay RL-16



4. Khbi dén LL-16

5. Khdi AM-1 Simulator

6. Khéi DCV-804 Meter

7. Khéi ngudn 24V PS-800

8. May tinh.

9. Cac day nbi voi chét cim 2 dau
-M6 t4 hoat dong cta hé théng

1. Cac 16i vao va 16i ra CPU ciing nhu cta cac khdi Analog va Digital
dugc ndi ra cac chot cam.

2. Cac khéi PLC STATION - 1200, BV - 804 va PS - 800 sir dung
ngudn 220VAC

3. Khéi RELAY - 16 ding cac RELAY 24VDC

4. Khoi dén LL - 16 dung cac dén 24V

5. Khoi AM - 1 dung cac bién tré 10 kild 6m

Dung cé4c day ndi co chdt cam 2 dau va tuy ting bai toan cu thé dé dau
ndi cac 16i vao / ra ciia CPU 214, khdi Analog Em235, khoi Digital Em222
cung véi cac dén, contact, Relay, bién tro, va khi chi thi DCV ta c6 thé b6 tri
rat nhiéu bai thuc tap dé lam quen vo1 cach hoat dong ciia mot hé théng PLC,

cling nhu cac 1ap trinh cho mot hé PLC.



Hinh 2.4: Cu hinh vao ra ciia S7-200 CPU224 AC/DC/Relay

N(-)

Lt#)

N(-)

Lt#)

CPU 224 AC/DC/Relay
(6ES7 214-1BD22-0XB0)

Ni-}

L#)

120/240 VAC Power

M

OOORHOOOOOOOOOOOOS
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24 VDC Sensor
i Power Output

2.1.5. Céu tric b nhé ciia CPU.

B0 nhé ctia S7-200 duogc chia thanh 4 vung:

- Vung nhé chuong trinh: La vung luu git cac 1énh chuong trinh. Vung

nay thudc kiém khong bi mét dix liéu (non - volatile), doc/ghi dugc.

- Ving nhé tham s6: La ving luu giit cac thong sd nhu: tir khoa, dia chi

tram, cling nhu ving chuong trinh ving tham s thudc kiéu doc/ghi dugc.

1KByte dau tién cta ving nhé nay thudc kiéu doc / ghi duoc. Ving di lidu 1a
mot mién nhé dong. N6 ¢o thé duoc truy cap theo ting bit, ting byte, timg tir
don (word), hodc theo timg tir kép (Double word) va duoc dung dé luu trit

liéu cho cac thuat toan, cac ham truyén thong, lap bang, cac ham dich chuyén,

- Vung nhé dir ligu

xoay vong thamh ghi, con tré dia chi...

Puoc st dung dé trit cac dir liéu cua chuong trinh. bdi véi CPU 214,



Vung dit liéu dugc chia thanh nhitng ving nhé nho véi cac cong dung
khac nhau. Chiang duoc ky hiéu bang chir cai dau tiéng Anh, dic trung cho
cong dung ri€ng cua chuing.

V  Variable memory

I Input image resister

@) Ouput image resister

M Internal memory bits

SM  Special memory bits

Tat ca cac mién ndy déu co thé truy cap theo timg bit, ting byte, ting
tor don, hodc tung tu kép.

Vung dir liéu caa CPU 214

* Mién V (doc/ghi):

7 b 5 4 ] 2 | 0
Vo
V4003
* Vung dém cong vao I ( doc/ghi):
7 b 5 4 3 2 1 0
x{x=0=7)
[Tx(x=0+7)

* Vung dém cong ra Q ( doc/ghi):

]

7 6 5 4 : 2 1 0
Qx(x=0=T)

Qlx(x=0=7




* Vung nhd ndi M (doc/ghi):

MOxix=0=+7

Milx(x=0=+7

* Vung nhd dic biét ( doc/ghi):

]

7 6 5 4 ] 2 | 0
SMOx(x=0<7)

SM2Ox(x=0<7)

Dia chi truy nhdp dugc vdi cong thuec:

- Truy nhap theo bit: Tén mién (+) dia chi byte (+). (+) chi sd bit.

Vi duy: V150.4 chi bit 4 cua byte 150.

- Truy nhép theo byte: Tén mién (+) B (+) dia chi ctia byte trong mién.

Vi du: VB150 chi byte 150 ctia mién V.

- Truy nhép theo tir: Tén mién (+) W (+) dia chi byte cao ciia tir trong mién

Vi du: VW150 chi tir don gom 2 byte 150 va 151 thudc mién V trong
do byte 150 1a byte cao trong ttr.

15 14 13 12 11 10 9 68 7 5 4 3 2 10

VB130 (byte cao) VBI51 (byte thip)

- Truy nhép theo tir kép: Tén mién (+) D (+) dia chi cta byte cao cia tir
trong mién.

Vi du: VD150 1a tir kép 4 byte 150, 151, 152, 153 thude mién V trong
d6 byte 150 1a byte cao va 153 1a byte thap trong tir kép.

63 3231 16 13 8 1 0

VB130 {byte cao) VB13l VBI3] VB153 (byte thip)




Tat ca cac byte thudc viung dit liéu déu co thé truy nhap dugc bing con
tro. Con trd dugc dinh nghia trong mién V hoic cac thanh ghi AC1, AC2,
AC3. Mdi con tro chi dia chi gdm 4 byte (tir kép).

Quy udc dung con tré dé truy nhap nhu sau:

- & dia chi byte (cao): La toan hang iy dia chi ctia byte, tir hoic tir kép.

Vi du:

AC1 = &VB150: Thanh ghi AC1 chua dia chi byte 150 thuéc mién V
VD100 = &VW150: Tt kép VD100 chtra dia chi byte cao (VB150) cua tu
don VW150 AC2 = &VD150: Thanh ghi AC2 chura dia chi byte cao (VB150)
cua tu kép VD150.

- Con tro: 13 toan hang 1y ndi dung cua byte, tir, tir kép ma con tro
dang chi vao.

Vi du: nhu véi phép gan dia chi trén, thi:

* AC1: Lay noi dung ctia byte VB150.

* VD100: Lay ndi dung cua tir don VW100.

* AC2: LAy n6i dung cua tir kép VD150

- Vung nhé ddi tuong

Ving d6i tuong duoc st dung dé giir dit liéu cho cac dbi tuong 1ap trinh
nhu céc gia tri tuc thoi, gid trinh dat trude cua bd dém hay Timer. Dt liéu
kiéu doi tuong bao gém cac thanh ghi cta Timer, bo dém, cac bd dém toc do
cao, bd dém vao / ra Analog va cac thanh ghi Accumulator (AC).

Kiéu dir liéu ddi tuong bi han ché rat nhiéu vi cac dir liéu ddi tuong chi
dugc ghi theo muc dich can st dung ddi tuong do.

Ving nhé d6i twong duoc phan chia nhu sau:

* Time (doc/ghi):
15 0 Bit
TO TO

T127 T127




* Bo dém (doc/ghi):
0 Bit

C0

c127

* Bo dém cong vao tuong tu (doc/ghi):

15 O

Co

C127

AWO

ATW30

* BO dém cong ra tuong tu (doc/ghi):

15 0

AQWO

AQW30

* Thanh ghi Accumulator (doc/ghi):

31 23 8
ACO ( Khdng b kha ning lAm con ted )
AC1
AC?2
ACS
* Bo dém tdc d6 cao (doc/ghi):
31 23 8
HSCO
HS5C1

H5C




3.1. TAP LENH.

3.1.1. Cac Iénh vao/ra.

LAD Mo ta TOAN HANG
n Tiép diém thuong | n: I, Q, M, L, D,
— — | m& dudc déng néu | T. C
n=1
n Ti€p diem thudng | n: I, Q. M, L, D.
—|/— | dbéng s& md khi|T.C
n=1

- OUTPUT: Sao chép ndi dung ciia bit dau tién trong ngin xép vao bit
duogc chi dinh trong 1énh. Noi dung cia ngin xép khong thay doi.

LAD Mo ta TOAN HANG
n | Cuén diy dau ra|n: I, Q. M, L, D,
—— ) | dudc kich thich khi | T, C
duge cdp dong
dien khién

3.1.2. Céc 1énh ghi / xo4 gia tri cho tiép diém

SET (S)
RESET (R)
Vi du mo ta cac Iénh vaorava S, R:
Q0.0
1 C D
Q0.1
_ ( s )
Qn:;.:




Gian dd tin hiéu thu duge & cac 16i ra tho chuong trinh trén nhu sau:

I0.0

3.1.3. Céc 1énh logic dai so boolena.

Céc 1énh 1am viéc véi tiép diém theo dai s6 Boolean cho phép tao so dd
diéu khién logic khong c6 nhd.

Trong LAD Iénh nay duoc biéu dién thong qua cAu trac mach mic ndi
tiép hodc song song cac tiép diém thudng dong hay thuong mo.

Trong STL ¢6 thé sir dung cac 1énh A (And) va O (Or) cho cac ham ho
hoac cac Iénh AN (And Not) va ON (Or Not) cho cac ham kin. Gia tri cua
ngan xép thay doi phu thudc vao timg lénh.

Cac ham logic boolena lam viéc tryc tiép véi tiép diém bao gom:

O (Or), A (And), AN (And Not), ON (Or Not)

Vi du vé viéc thyc hién 1énh A (And), O (Or) va OLD theo LAD:

10,1 10,2 Q1.0
| | 'a I1.1 QlL.0
I [ s ) { )
10,0 QLo QL1
- .
C D
I0.1 102
| |
[

3.1.4. Timer: TON, TOF, TONR
Timer 1a bo tao thoi gian tré giita tin hiéu vao va tin hiéu ra nén trong

diéu khién thuong duoc go la khau tré. Cac cong viéc di€u khién can nhiéu



chtrc ndng Timer khac nhau. Mot Word (16bit) trong vung dit liéu dugc gan

cho mdt trong cac Timer.

3.1.4.1. TON: Delay On

v SIMATIC = IEC 1131
L

A Ty

D - IN TON
F

B

D | 4PT ?77ms

|

S TON Tsxxx, PT
T |

L |

IN: BOOL.: Cho phep timer.
PT: Int: gié tri dat cho timer(VW, IW, QW ,MW,
SW, SMW, LW, AIW, T, C, AC...)

Txxx: s6 hiéu timer

Trong S7- 200 c6 256 timer, ki hi¢u tor TO — T255. Cac s6 hiéu timer

trong S7- 200 nhu sau:

TONR 1ms
10ms
100 ms

TON, TOF 1ms
10ms
100 ms

Network 1
0.0

32767 =
32767 s
3276.7s
32767 s
32767 s
32767 s

137

H |

Network 2

I

+ 10 -

Q0.0

)

N TON

PT 100 ms

10, T64
T1-T4, T65-T68
T5-T31, T69-T95
132, T96

733-T36, T97-T100
T37-T63, TA101-T255



oo _ 1]

10(100ms)=1s
current=0 oo -------------------------------- . & ahlr:fexi:mmum
T37(currert) : :
T37(bit) e |
Qop

3.1.4.2. TOF : Delay Off.

v/ SIMATIC ~ IEC 1131
L IN: BOOL.: Cho phép timer.
3 T
. gN  TOF PT: Int: gié tr1 dat cho timer(VW, IW, QW MW,
| .. SW, SMW, LW, AIW, T, C, AC...)
Txxx: sb hiéu timer.
S TOF Txxx, PT
T
L
Network 1
0.0 133
— | N TOF
+1004PT  10ms
Network 2
T33 Q0.0

oo — L | L1 1
100(10ms) | 80(10ms)
current=100 ' : :
133 /] /
(currert) : ' :
T33 (bit) _] |' :I L |

Qop



3.1.4.3. TONR:

/ SIMATIC  IEC1131
? . IN: BOOL: Cho phép timer.
F ™ ™ PT: Int: gid tri dat cho timer(VW, IW, QW ,MW,
A S SW, SMW, LW, AIW, T, C, AC...)
S | TONR T, T Txxx: sO hiéu timer.
L
Network 1
0.0 T
IN  TONR
+1004PT 10 ms
Network 2
T Q00
Network 3
101 18
_| |_( R )




0o — —

i BO(1OMs) |  40(10ms) | 100(10ms) =1
e d— | <

—

100
(Curreri)

(Currert)

T
(Currert)

T1 (bit), Q0D | | [~

10.1(Rest) |: |

Bai tap tng dung:

Den 1: Q0.1 ben 2: Q0.2 Den 3: Q0.3

Start: 10.0, Stop: 10.1

Viét chuong trinh diéu khién 3 dén theo trinh tu:

Start -> Pén 1 sadng 1s -> deén 2 sadng 1s -> deén 3 sdng 1s ->dén 1 va 3
sang 2s -> den 2 sang 2s -> Lap lai.

Stop -> dung chuong trinh.

3.1.5. COUNTER

Trong cong nghiép, bd dém rat can cho cac qua trinh dém khac nhau
nhu: dém sd chai, dém xe hoi, dém s chi tiét,...

Mot word 16 bit (counter word) dugc Iiru trit trong vung bd nh¢d dir ligu
hé théng ciia PLC dung cho mdi counter. S6 dém duoc chira trong ving nhé
dir liéu hé thdng dudi dang nhi phan va cé gia tri trong khoang 0 dén 999.

Céc phat biéu dung dé 1ap trinh cho bo dém c6 cac chirc ning sau:

Pém 1én (CU = Counting Up): Tang countér 1én 1. Chirc ning ndy chi

dugc thuc hién néu c6 mot tin hiéu duong (tr “0” chuyén sang “1”’) xay ra &



ngd vao CU. Mot khi s6 dém dat dén gid1 han trén 1a 999 thi n6 khong duoc
tang ntra.

Pém xudng (CD = Counting Down): Giam counter di 1. Chirc ning
nay chi duoc thuc hién néu c6 su thay doi tin hiéu duong (tir “0” sang “1”) &
ngd vai CD. Mot khi s6 dém dat dén gioi han dudi 0 thi né khog con giam
duoc nira.

bat counter (S = Setting the counter): Counter dugc dat voi gia tri
dugc lap trinh & ngd vao PV khi c6 canh 1én (c6 su thay ddi tir mic “0” 1én
mtrc “17”) & ngd vao S nay. Chi co sy thay d6i méi tir “0” xang “1” & ngd vao
S nay moi dat gia tri cho counter mot 1an nia.

Pit s6 dém cho Counter (PV = Presetting Value): S6 dém PV 1a mot
word 16 bit & dang BCD. Cac toan hang sau co thé duoc st dung ¢ PV la:

Word IW, QW, MW,...

Hang sb: C 0,...,999

Xoa Counter (R = Resetting the counter): Counter dugc dat vé 0 (bi
reset) néu ¢ ngd vao R c6 su thay doi tin hiéu tir mic “0” 1én mirc “1”. Néu
tin hiéu ¢ ngd vao R 13 “0” thi khong c6 gi anh hudéng dén bo dém.

Quét sb cua s6 dém: (CV, CV-BCD): S6 dém hién hanh c6 thé duoc
nap vao thanh ghi tich luy ACCU nhu mdt s6 nhi phan (CV = Counter Value)
hay s6 thap phan (CV-BCD). Tir d6 c6 thé chuyén cac s6 dém dén cac ving
todn hang khac.

Quét nhi phan trang thai tin hi¢u cua Counter (Q): ngd ra Q cua
counter c6 thé duoc quét dé 14y tin hiéu ctua nd. Néu Q = “0” thi counter &

zero, néu Q = “1” thi s6 dém & counter 16n hon zero.



Biéu do6 chirc nang.

]
b R
b e

3.1.5.1. Up counter.

¥ SIMATIC IEC 1131

Cxx
—CU CTU
—{R
- Py

omm O)I‘l

CTU Cxxx, PV

r=wn

Mo ta:

Cxxx: sb hiéu counter (0 — 255)

CU: kich dém lén

Bool

R: reset

Bool

PV: gié tr1 dit cho counter

INT

PV: VW, IW, QW, MW, SMW,......

MJi 1an c6 mdt suon canh 1én & chan CU, gia tri bo dém (1 word) duogc

tang lén 1. Khi gid tri hi¢n tai 16n hon hoac béng gia tr1 dat PV (Preset value),

ngo ra s€ duoc bat 1én ON. Khi chan Reset dugc kich (suon 1€n) gia tri hién

tai bd dém va ngo ra duoc tra vé 0. BO dém ngung dém khi gia tri bo dém dat

gia tri toi da 1a 32767.



0.0 cae
cu cTu
a2
R
+4 4PV
Netwvork 2
C4a8 Q0.0

Gian do xung:

10.0 (up) J S I N By

02 (resel) : : M

C48 (currert)

C48 (bif)
Qop

3.1.5.2. Down counter.

v SIMATIC IEC 1131
L <A hia
. o Cxxx: s0 hiéu counter (0 — 255)
D =~CO CTD ’ A A
SR CD: kich dém xudng
B
A [ Bool
S |CTD Cox PV LD: load
L
Bool

PV: gié tri dat cho counter
INT
PV: VW, IW, QW, MW, SMVW, ......



Mo ta:

Khi chan LD duogc kich (suon 1€n) gia tri PV duoc nap cho bd dém.
Mbi khi c6 mdt suon canh 1én & chan CD, gia tri b dém (1 word) dugc giam
xuéng 1. Khi gia tr1 hién tai ciia bo dém bﬁng 0, ngod ra s€ dugc bat Ién ON va

bd dém s€ ngung dém.

Metwork 1
0.0 c1
ch CTD
0.1
LD
24Py
Metwiork 2
c1 0.0

Gian do xung:

C1 (bl) — | 5




3.1.5.3. Up-Down Counter.

= e R Cxxx: s0 hi¢u counter (0 — 255)
L | Cxonx CU: kich dém Ién
3 -CU CTUD
. —~{cD Bool
B B , £ £
D | dev CD: kich dém xuong
e e e Bool
;5_ | CTUD Cxxx, PV
L R: reset
Bool

PV: gia tri dat cho counter

INT

PV: VW, IW, QW, MW, SMW, LW,
AIW, AC, T, C, Constant

M0 ta:

M3di 1an ¢ mot sudn canh 1én & chan CU, gia tri bo dém (1 word)
duoc ting 1én 1. Mbi 1an c¢6 mot sudn canh 1én & chan CD, gia tri bo dém
dugc giam xubdng 1. Khi gia tri hién tai 16n hon hodc bang gia tri dit
PV(Preset value), ngd ra s€ dugc bat 1én ON. Khi chan R duogc kich (suon
1én) gia tri bo dém va ngd Out duogc tra vé 0. Gid tri cao nhat cua bo dém 1a

32767 va thap nhat 1a — 32767. Khi gia tri bo dém dat ngudng



Metwiork 1
0.0 c4as
—I : cu CTUD
0.1
L
I cD
0.2
|
| R
+a4PV
Netwiork 2
c4as Q0.0
Gian do xung:
0.0 () J N R R B
101 (dowm) : M
0.2 (ress)
3
4
C48 (currert)
C48 (bit) [

Qoo




Bai tap tng dung:

Mot bay gia suc 300 con, duoc phan ra 3 chudng khic nhau, mdi
chudng 100 con. Gia stic s& di theo mot dudng chung sau d6 s& phan ra mdi
chudng 100 con.

Nhén Start -> md cong 1 cho gia suc vao (100 con) -> dong cong 1,
md cong 2 (100 con) -> dong cong 2, mé cdng 3 (100 con) -> déng cong 3.

Hay gitip nong trai:

- Thiét ké phan ctng cho hé thdng diéu khién.

- Viét chuong trinh diéu khién (ding PLC S7-300)



3.1.6. Lénh toan hoc co ban.

LAD STL
L MW 4
| N ADD I L MW 10
ENO|l—— <1
T MWa
Mws —IN1
ouUT MWa
MW 10 —IN2
LAD STL
L MW S
| N SUEB_I ENO L MWL
I
MWs —IN1 T MW7
ouUT MW7
MW —IN2
LAD STL
L MD6
ENO|l— R
T MD6S
MDs ——IN1
ouUT MD66
MD12 INZ
LA STL
_ L M40
ENO /B
T D32
ID D I
OuUT D=2
MOy ——IMNZ




Cac cau lénh:
ADD |
ADD_DI
ADD_R
SUB_I
SUB_DiI
SUB_R
MUL_I
MUL_DI
MUL_R
DIV_I
DIV_DI
DIV_R
3.1.7. Lénh xir ly dir li¢u.
3.1.7.1. Lénh so sanh.

Cong

Tru

Nhan

Chia

Cong sb nguyén
Cong sd nguyén kép
Cong sd nguyén thuc
Trir s6 nguyén

Trir s6 nguyén kép
Trir s thuc

Nhén s6 nguyén
Nhan s6 nguyén kép
Nhan s thuc

Chia s6 nguyén
Chia s nguyén kép
Chia s6 thue

Cé thé dung 1€nh so sanh dé so sanh cac cadp gia tri sO sau:

7'/ anc = EEIH 1 S0 sanh nhimg s6 nguyén (dua trén co sé s 16 bit)
IN1 , ~ £ A n w A .
k A D: So sanh nhiing s6 nguyén (dua trén co s& so 32 bit)
D N2 R: So sanh nhiing s6 thuc (dua trén co so s6 thuc 32 bit).
F — ==B —
B —
D

Néu két qua so sanh 1a TRUE thi ngd ra ciia phép toan 1a “1” nguoc lai

ngo ra cua phép toan 1a “0”.

Su so sanh ¢ ngd ra va ngd vao tuong Uing véi cac loai sau:

==(I,D,R)
<>(l,D,R)

IN1 bang IN2
IN1 khong bang IN2



> (I,D,R) IN1 16n hon IN2

< (I,D,R) IN1 nhd hon IN2

>=(I,D, R) IN1 16n hon hodc bang IN2
<=(,D,R) IN1 nh6 hon hoic bang IN2.

3.1.7.2. Lénh nhan va truyén dit liéu.

Sl il - Sakiends Bit EN : tin hiéu cho phép truyén da liéu qua céng

XMT Com
den  enol TBL : VB.MB.IB.QB.SMB.*LD.*AC.*VD
Port : O cho CPU 221,222,224

i 7oL 0,1 cho CPU 224XP.CPU226
4PORT

oM Opr

RCWV
—EN ENO =

-1 TBL
- FORT

XMT TABLE, PORT
RCV TABLE,PORT

r-t

3.1.8. Mot s6 1énh mé rong.

3.1.8.1. Lénh doc thoi gian thyc: Read RTC.

7 siMaTIC 7 IEC 1131
Bit EN : Bit cho phép doc thdi gian thuc
5 READ_RTC T ( 8byte): VB.IB.QB.MB.SB.LB *AC,*VD.,*LD
4 ~EN ENO = Pugc dinh dang nhu sau:
= T (byte) Gi4 tri ( dinh dang BCD)
L |y b 0 (ndam) 0-99
SET RTC l (thdng) 0-12
<N EnOf 2 (ngay) 0-31
3 (gid) 0-23
47 4 (phuit) 0-59
5 (gidy) 0-59
? ;gg} '; 6 (00) 00
L 7 (ngdy trong tuin) 1 — 7; 1: Sunday

3.1.8.2. Lénh set thot gian: Set RTC.
Khi c6 tin hiéu EN thi thoi gian thuc s€ dugc set lai thong qua T. Céc
dinh dang Byte T hoan toan giéng & trén.



4.1. NGON NGU LAP TRINH STEP?7.
4.1.1. Cai dat STEP7.
Céu hinh phan ctmg
Pé cai dat STEP7 yéu cau tbi thiéu cdu hinh nhu sau:

- 80486 hay cao hon, dé nghi Pentium

- Pia ctng tréng: Téi thiéu 300MB

- Ram; > 32MB, dé nghi 64MB

- Giao tiép: CP5611, MPI card hay tiép hop PC dé lap
trinh vo1 mach nho

- Mouse: Cé

- Hé diéu hanh: Windows 95/98/NT

C6 nhiéu phién ban ctua bd ph?m mém géc cua STEP7 hién co tai Viét
Nam. Pang duoc str dung nhiéu nhét 1 phién ban 4.2 va 5.0. Trong khi phién
ban 4.2 kha phu hop véi nhitng PC ¢6 cau hinh trung binh nhung lai doi hoi
phai tuyét dbi c6 ban quyén thi phién ban 5.0, doi hoi cdu hinh PC phai manh
tdc do cao, co thé chay ¢ ché do khong cai ban quyén (& mirc han ché)

Phéan 16n céac dia géc ctia STEP7 déu c6 kha nang tu thuc hién chuong
trinh cai dat (autorun). Boi vay ta chi can bo dia vao va thuc hién theo nhiing
chi dan. Ta ciing c6 thé chu dong thuc hién cai dat bé“mg cach goi chuong trinh
setup.exe co trén dia. Cong viée cai dat STEP7 néi chung khong khac gi nhiéu
so v&i viée cai dat cac phan mém tmg dung khac nhu Windows, Office...

Tuy nhién, so v6i cac phin mém khéc thi viéc cai dit STEP7 s& c6 vai
diém khéc biét can duoc giai thich rd thém.

- Khai bao ma hiéu san pham: M4 hiéu san pham ludn di kém theo
phan mém STEP7 va in ngay trén dia chia bo cai STEP7. Khi trén man hinh
hién ra ctra s6 yéu cau cho biét ma hiéu san pham, ta dién day du vao tat ca

cac muyc trong 6 cura sO do thi mdi ¢ thé ti€p tuc cai dat phan mém.



- Ping ky ban quyén: Ban quyén cua STEP7 nam trén mot dia mém
riéng (thuong c6 mau vang hodc do). Ta co thé cai dit ban quyén trong qua
trinh cai dat hay sau khi cai dit phin mém xong thi chay chuong trinh ding
ky AuthorsW.exe c6 trén dia CD cai dat.

- Khai bao thiét bi d6t EPROM: Chuong trinh STEP7 ¢6 kha ning d6t
chuong trinh mg dung 1én thé EPROM cho PLC. Néu may tinh cia ta c6
thiét bi d6t EPROM thi can thong bao cho STEP7 biét khi trén man hinh xuét

hién cira s6 (hinh dudi):

Memory Card Parameter Assignment X | I

— EPROM Driver
(* Mo EPROM Driver

€ EEEEM Driver fon P& 7200 B 740 Bl 76

" EPROM Driver for External Prommer

abtie LEorrectian LPT1: j

I | ElastEie Drven (Pl 7200 Pl 740, Pl 760

Ok I Cancel Help

Cai dgt thiét bj dot EPROM

Chon giao dién PC/PLC: Chuong trinh duoc cai dat trén PG/PC dé hd
trg viéc soan thao cdu hinh phan ctng ciing nhu chwong trinh cho PLC. Ngoai
ra, STEP7 con ¢6 kha nang quan sat viéc thuc hi¢n chuong trinh cia PLC. Muén
nhu vy ta can tao bd giao dién ghép nbi gitra PC va PLC dé truyén thong tin, dir
liéu. STEP7 ¢6 thé dugc ghép ndi gitta PC va PLC qua nhiéu bo giao dién khac

nhau va ta c6 thé chon giao di¢n s€ dugc st dung trong ctra so sau:



Installing/Uninstalling Interfaces

Board 1

CPEE1T [FiugiPlay)
CPEETT |FiughPlay)
PS4 Card

PC &dapter

Cde bé giae dign cé thé chon

Sau khi chon bd giao di¢én ta phai cai dat tham s6 lam viéc cho nd

thong qua ctra s6 man hinh dudi day khi chon muc “Set PG/PC Interface...”.

Froperhies - PL Adapter|Auto)

Cai dgr théng 56 cho bé giao dign



bat tham s6 lam viéc:

Sau khi cai dat xong STEP7, trén man hinh desktop sé& xuét hién biéu

tugng ctia phan mém STEP7.

M anaget

Biéu twong ciia STEP 7

Pong thoi trong menu Start cia Windows ciing c6 thu myc Simatic

vOi tat cd cac tén cua nhitng thanh phan lién quan, tir cAc phan mém trg giup

dén cac phan mém cai dat cau hinh, ché do lam viéc ctia STEP7...

4.1.2. Trinh ty cac buéc thiét ké chwong trinh diéu khién

Tim giai phap cho bai todn

Option 1

Tao mot Project.

Option 2

Pinh ¢du hinh

Tao chudng trinh

Tao chudng trinh

Dinh ¢du hinh I

&

D6 chudng trinh va gidam sdt




4.1.3. Khéi dong chwong trinh tao project

Chuong trinh quan 1y SIMATIC 1a giao dién d6 hoa v&i ngudi diung
bang chuong trinh soan thao truc tuyén/ngoai tuyén déi tuong S7 (dé an, tap
tin ngudi dung, khdi, cac tram phan ctng va cong cu).

Vi chuong trinh quan 1y SIMATIC c6 thé:

- Quan ly d& an va thu vién

- Tac dong cong cu cua STEP7

- Truy cap truc tuyén PLC

- Soan thao thé nho

Céc cong cu ctia STEP7 c6 & trong SIMATIC Maneger. Dé khai dog
c6 thé lam theo hai cach:

- Bang Task bar -> Start -> SIMATIC -> STEP7 -> SIMATIC
Maneger

- Nhén kép vao biéu tugng SIMATIC Manager

SIMATIC

kd anager




M@ project, t& chifc va in project

Bién tip nhifng khoéi va chén Tiét lap hi€n thi ci¥a 58, sdp xép.
vao nhifne thiét bi ldp trinh, chon ngdn ngi¥ vi thi€t lip giif liéu
) 3a ti€n trinh
D§ chudng tanh va SRR
gidm s4t phin citng

Goi Step7 On line Help

e JE!_‘I!!!_’_!F ”!'.-@!"-X‘."‘ Heo

= W SWATIC 0SS 1wen
- . CPUItA|
&1 ST Peageed! |
8 Sowece Fies

\ Hién thi nhitng project hoic cdc
folder dudc chon bén trdl,

Hién thi cdu tnic clia project,

Cdc thanh phan cita s6 Manager

- Thanh tiéu dé:

Thanh tiéu d& gém ctra s6 va cac nat dé diéu khién ctra so.

- Thanh thuc don:

Gom cac thue don vho céc cira sd dang mo.

- Thanh cong cu

Gom cac thao tac thuong dung nhat dudi dang ky hiéu. Nhitng ky hiéu
nay c6 thé ty giai thich.

- Thanh trang thai:

Hién ra trang théi hi¢n tai va nhiéu thong tin khac.

- Thanh cbng tac

Chtra cac (mg dung dang mé va cira s6 dudi dang cac nat. Thanh cong

tac c6 thé dit 2 bén man hinh bang cach nhn chudt phai.



Thanh cong cu chwong trinh quan Iy SIMATIC bao gom:

- New (File Menu) Tao maéi

- Open (File Menu) Mo file

- Display Accesible Nodes (PLC Menu)  Hién thi cac nut
- S7 Memory Card (File Menu) Thé nhé S7

- Cut (Edit Menu) Cit

- Paste (Edit Menu) Déan

- Copy (Edit Menu) Sao chép

- Download (PLC Menu) Tai xubng

- Online (View Menu) Truc tuyén

- Offline (View Menu) Ngoai tuyén

- Large Icons (View Menu) Biéu tuong 16n
- Small Icons (View Menu) Biéu tudng nho
- List (View Menu) Liét ke

- Details (View Menu) Chi tiét

- Up on level (View Menu) Lén mot cap

- Simulate Modules (Option Menu) Khéi mo phong
- Help Symbol Biéu tuong tro gitp

4.1.4. Chu tric PROJECT STEP7.

Trong Project dif ligu duge o trid
trong mot ciu tric phin tan

Tram Simatic va CPU chifa ciau
hinh va tham s& dif liéu cua

i SIMATIC -Shhon nhin m7na

- [§ cou
gt S7-Frogram
{0 Blocks

-~ Chuong trinh S7 bao gom tat ca
cic khoi cin thiét cho diéu

lhifn thist hi

Cdu triic project step7



4.1.5. Viét chwong trinh diéu khién
4.1.5.1. Khai béo phan cimg.

Ta phai xay dung cau hinh phan ctmg khi tao mét project. Dit lidu vé
cAu honh s& dugc truyén dén PLC sau do.

4.1.5.2. Cau trac cira o 1ap trinh.

- < Nut thay doi o .
M&, tao m&i, lwu Down Céng cu ket tral::g “:éyi l;:; Nut kiém tra trang thai
mét CT diéu khién load/Upload noi cac lénh vieo etia PLC cia chwong trinh.
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Cac khéi ham, 1énh

- Bang khai bao phu thudc khdi. Ding dé khai bao bién va tham s khdi.

- Phéan soan thao chira mot chuong trinh, n6 chia thanh timg Network.
Céc thong s6 nhap duoc kiém tra 161 ct phap.

Noi dung cira s6 “Program Element” tuy thudc ngdn ngit lap trinh da
lira chon. C6 thé nhan dup vao phan tir 14p trinh can thiét trong danh sach dé
chén chung vao danh sach. Ciing c6 thé chén cic phan tir can thiét bang cach

nhan va nha chuot.



Céc thanh cong cu thuong str dung.

* Céc Menu cong cu thuong ding.

- New (File Menu) Tao méi
- Open (File Menu) Mo file
- Cut (Edit menu) Cat
- Paste (Edit Mennu) Déan
- Copy (Edit Menu) Sao chép
- Download (PLC Menu) Tai xubng
- Network (Insert) Cheén network méi
- Program Elements (Insert) Mo cira s6 cac phan tir lap trinh
- CLear/Reset (PLC) Xoa chuong trinh hién thoi trong
PLC
- LAD, STL, FBD (View) Hién thi dang ngdn ngir yéu cau.
Céc phan tir 1ap trinh thuong dung (ctra s6 Program Elements)
* Céc 1énh logic tiép diém: * Cac loai counter.
¥ 5@
Rl £T s_cup
=l | T s_cu
-1 ~NOT}- a S:CD
< ) < ~{5C)
< H)- < ~{CU)
< "[R] <) [CD]
<> ~{9]
£T Rs
£T sk
<> =[N}
< ~(P)-
ey ~[SAVE)
£T NEG

£T Pos



* C4c lénh toan hoc

* Cac loai times:

5@

Tinec
£] S_PULSE
T s_PExT

~fJ 5_0DT
~FT s_0DTS
~fT S_OFFDT

< ~[SP)

ey ~{SE)

< ~[SD)
<y -[55])

=<y ~{SF)

* Cac lénh chuyén d6i dit liéu:

S6 nguyén:

=-{21) Integer fct.

T ApD_I
~LT SuB_I
£T MuL
1 Div_|
FT apD_DI
FT sus_Dl
~—FT MUL_DI
-] DIV_DI
~FT MoD_DI

S4 thuc:

= (z8) Floating-point fct

T ADD_R
T SUB_R
{1 MUL_R
{1 DIV_R
fT ABS
FT SORT
fI soR

~FT LN
E]’ EXP
~FT SIN

FT cos
£T 1aN

T ASIN
T acos

T aTaN

* Cac lénh so sanh:
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4.1.5.3. Pb chuong trinh.
Ta phai thiét lap sin sang su két ndi dén PLC (hinh 5.19) dé do

chuong trinh.
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4.1.5.4. Gidm sat hoat dong cua chuong trinh.

bé quan sat trang thai hoat dong hi¢n thoi ctia PLC ta dung chtic ndng
Kiém tra va quan sat.

Trong ché d6 kiém tra cac phan tir trong LAD/FBD duoc hién thi ¢
cic mau khac nhau. Co thé dinh dang cic mau nay trong menu Opton ->
Customize.

Pé kich hoat chirc ning kiém tra va quan sat ta Click vao biéu tuong
mat kinh... trén thanh cong cu hoic vao menu Debug -> Monitor.

Khi d6 trong chuong trinh c6 cac dic diém:

- Trang thai duoc thuc hién c6 mau xanh 14 va lién nét.

- Trang thai khong thuc hi¢n c6 dang dudong dut nét.

* Chti y: O ché do kiém tra, sy thay d6i trong chuong trinh 14 khong

thé thuc hién duoc...



PHU LUC

PLC Simentic S7-200 c6 cac thong s6 k¥ thuat sau:

Pic trung co ban cua cac khdi vi xir Iy CPU212 va CPU214 duoc gidi

thi¢u trong bang:

CPU212 CPU214
B nhd chvdng trinh 512 words(1KB) co nhd 2048 words(4KB) c6 nhd
Bo nhd dif lidu 512 words, chifa 100 words ¢d nhd 2048 words(4KB ), chifa 512 words cd nhd
$6 cong logic vio g 14
$6 cang logic ra 6 10
56 module /O md rong 2 7
Téng 56 cong logic vio 64 64
Téng 56 cong logic ra 64 64
54 bd tao thdi gian tré 64/2:1ms,8:10ms, 34: 100ms 128/4:1ms,16:10ms108:100ms
54 bd dém 64 128
54 bo d&€m téc dé cao 0 3
56 bd phat xung nhanh 0 2
54 bd d, chinh tudng ty 0 2
54 bit nhd dic bigt 368 688
Ché dé ngdt & x{ I¥ tin hiu X X
Thdi gian Ivfu teif bo nhd 50 gid 190 gid
Pin kéo dai thdi gian nhd X X
Led chi thi trang thai /O X X
Ghép ndi mdy tinh X X




CHUONG II: MACH PIEU KHIEN TU XA

2.1. NGUYEN TAC THU PHAT HONG NGOAL.
2.1.1. Khai niém vé tia hong ngoai:

- Anh sang hong ngoai (tia hong ngoai) 13 anh sang khong thé nhin
thiy duoc bang mit thudng, co bude song khoang tir 0.86um dén 0.98um. Tia
hdng ngoai c6 van tdc truyén bang van toc anh sang.

- Tia hé)ng ngoai co thé truyén di dugc nhiéu kénh tin hiéu. N6 duoc
mg dung rong rii trong cong nghiép. Luong thong tin c6 thé dat 3 mega bit/s.
Luong thong tin dugc truyén di voi anh sang hong ngoai 16n gip nhiéu 1an so
véi song dién tir ma nguoi ta van dung.

- Tia héng ngoai d€ bi hép thy, kha nang xuyén thau kém. Trong diéu
khién tir xa bang tia hong ngoai, chum tia hong ngoai phat di hep, c6 hudng,
do d6 khi thu phai ding hudng.

- Séng hong ngoai c6 nhitng dic tinh quan trong giéng nhu anh sang
(su hoi ty qua thau kinh, tiéu cu...). Anh sang thudng va anh sang hong ngoai
khac nhau rét rd trong su xuyén sudt qua vat chat. C6 nhitng vat chat ta thiy
n6 dudi moét mau xam duc nhung voi 4nh sang hong ngoai nd trd nén xuyén
sudt. Vi vay liéu ban dan “trong sudt” d6i v6i anh sang hong ngoai, tia hong

ngoai khong bi yéu di khi né vuot qua cac 16p ban dan dé di ra ngoai.



2.2.2. Nguyén tic thu phat hdng ngoai.
2.2.2.1. Phan phat:
a. So d6 khdi.

Diéu ché Thiét
va phat bi
FM phat

f

Chon M3 Chét Chuyén d6i
chure hoa » dir song song

nang ligu sang noi ti€p
A A

O

A 4

A\ 4

A 4

Dao dong co
diéu kién

A 4

b. Giai thich:

- Khdi chon chtic ning va khdi ma hoa: Khi nguoi st dung ban vao
cac phim chiic ning dé phat 1énh yéu cau cta minh, mdi phim chirc ning
twong tmg v4i mot sé thap phan. Mach m3 hoa s& chuyén d6i thanh ma nhi
phan twong tng dudi dang ma 1énh tin hiéu s gdm céc bit 0 va 1. S bit trong
mi 1énh nhi phan c6 thé 1a 4 bit hay 8 bit... tuy theo s6 luong cac phim chirc
nang nhiéu hay it.

- Khoi dao dong c6 diéu kién: Khi nhan 1 phim chtrc ning thi dong
thoi khoi dong mach dao dong tao xung déng hd, tan sd xung déng ho xac
dinh thoi gian chuan ciia mdi bit.

- Khéi chét dir lidu va khoi chuyén do6i song song ra ndi tiép: Ma nhi
phan tai mach ma hoa s€ dugc chdt dé dua vao mach chuyén ddi dix lidu song
song ra ndi tiép. Mach chuyén doi dit liéu song song ra ndi tiép duoc diéu
khién bdi xung dong hd va mach dinh thoi nham dam bao két thiic ding luc

viéc chuyén doi du s6 bit cua mdt ma Iénh.



- Khéi diéu ché va phat FM: M 1énh dudi dang nbi tiép s& duoc dua
qua mach diéu ché va phat FM dé ghép ma lénh vao song mang c6 tan sb
38Khz dén 1000Khz, nho sOng mang cao tan tin hiéu dugc truyén di xa hon,
nghia 1a tang cu ly phat.

- Khéi thiét bi phat: La moét LED hong ngoai. Khi ma 1énh c6 gia tri
bit = ‘1’ thi LED phat hong ngoai trong khoang thoi gian T cua bit d6. Khi ma
1énh c6 gié tri bit = ‘0’ thi LED khong sang. Do d6 bén thu khong nhéan dugc
tin hiéu xem nhu bit = ‘0’.
2.2.2.2. Phén thu.

a. So do khoi:

NN Thiét || Khuéchdaiva || Chuyéndéinéitiép | | Giai
bi thu Tach song sang song song ma
A
v
Dao dong Mach diéu
c6 diéu kién khién

b. Giai thich:

- Khoéi thiét bi thu: Tia hong ngoai tir phan phat duoc tiép nhan bai
LED thu hdng ngoai hay céc linh kién quang khéc.

- Khéi khuéch dai va Tach séng: Trudce tién khuéch dai tin hiéu nhan
roi dua qua mach tach séng nham triéu tiéu song mang va tach lay dit liéu can
thiét 1 ma Iénh.

- Khéi chuyén dbi ndi tiép sang song song va Khéi giai ma: Ma lénh
dugc dua vao mach chuyén doi ndi tiép sang song song va dua tiép qua khodi
giai ma ra thanh s6 thap phan twong Gmg dudi dang mot xung kich tai ngd ra

tuong ung dé kich m¢ mach di€u khién.



- Tan s6 séng mang con dugc dung dé so pha véi tan s6 dao dong bén
phﬁn thu gitp cho mach thu phat hoat dong déng b0o, bao dam cho mach tach
song va mach chuyén dbi ndi tiép sang song song hoat dong chinh x4c.

2.3. GIOI THIEU CAC LINH KIEN DUNG TRONG MACH.
2.3.1. Tong quan IC LOGIC CMOS:
2.3.1.1. Khai niém:

- CMOS dugc viét tit tir Complementary —Metal-Oxide-Silicon . Pau
tién, CMOS duoc nghién ctru dé s dung trong k¥ thuat hang khong vii
tru.Véi cac dic tinh nhu khong bi 1& thudc vao ludi dién , mién nhiéu ... Ngay
nay CMOS dugc st dung rong rai trong di¢n tor cong nghi€p, diéntr y khoa
k¥ thuat xe hoi va k¥ thuat may tinh dién tr .
2.3.1.2. Mot s dic tinh quan trong:

a. bién ap:

- CMOS c¢6 thé hoat dong tir 3V dén 15V. Tuy nhién véi dién ap nho
hon4.5V thoi gian tré s& gia tang (van toc 1am viéc cham lai), tong trd ra ciing
16n hon va dong thoi tinh chdng nhiéu s& giam.Tuy nhién, véi dién ap 16n
15V thi cling c6 nhitng bét loi : Cong suat tiéu tan laic CMOS hoat dong ting
ca0.Véi nhitng xung nhiu tir ngudn vuot qua dién ap danh thung (20V),tao ra
hiéu tmg SCR-latch_up va lam hong IC néu dong khong dugc han ché tir bén
ngoai . Néu dung dén ap 16n 15V thi can phai c¢6 dién tré han dong .

b. Thoi gian tré:

Dién ap cao thi CMOS hoat dong cang nhanh. Thoi gian tré gia ting
vo1 nhiét do va tai dién dung .

c. Tinh mién nhiéu:

- CMOS chéng nhiéu rat t6 , thuong 13 45% dién ap cap : 2.25V voi
dién ap 5V; 4.5V véi dién ap 10V. Thoi gian tré CMOS dong vai tro nhu 1a
mot bo loc nhidu. Xung 10ns bién mat sau mot chudi cac cong CMOS. Vi tinh

chit dic biét nay, CMOS duoc dung thiét ké cac mach dién cta céc thiét bi



cong nghiép phai hoat dong dong trong mdi trudong ddy nhibu dién va dién tur.
Vi dién ap cép +5V, CMOS van lam viéc binh thuong véi su mét 6n dinh
cta dién ap cip hay dién ap nhiéu dén 1V.

d. Giao tiép voi Ho TTL :

- Véi dién 4p 5V CMOS giao tiép thang v6i TTL. Téng tré vao cua
CMOS rit 16n, TTL c6 thé tai vo sé cong CMOS ma khong 1am mat Fan Out
¢ trang thai LOW.

2.3.2. IC thu phat hong ngoai BL 9148 — BL.9149.
2.3.2.1. IC phéat BL 9148.

a. Tong quan.

Pay 1a bo truyén phat tia hong ngoai tng dung boi cong nghé Cmos.BL
9148 két hop vé1 BL9149 tao ra 10 chirc nang, vo1 BL 9150 tao ra 18 churc
nang va 75 1énh c6 thé phat xa: trong d6 63 1énh 1a lién tuc,chi cé thé c6 nhiéu
t6 hop phim; 12 phim khéng lién tuc ,chi c6 thé sir dung phim don. Véi cach
t6 hop nhu vy , c6 thé dung cho nhiéu loai thiét bi tir xa .

- Pac tinh:

Puoc san xuit theo cong nghé CMOS
Tiéu thu cong suét thap

Vung dién &p hoat dong : 2.2V-5V
Str dung dugc nhiéu phim

ft thanh phan ngoai

- Ung dung:

B0 phat hong ngoai dung trong cac thiét bi dién tir nhu :

Television,Video Cassette Recoder .



b. So d6 va chirc nang cac chan cua IC.

BL9148

suﬂ
TXout
Test
CODE
13
12

T1
K5 Kb

N
(@)

!

S

[La

E

La

[Lr\?

E

EELLEL
=

oo
(@)

(.
(.

- Chan 1 (Vss) : 1a chan mass dugc ndi véi cue Am cua nguén dién .

- Chan 2 va 3 : 1a hai dau dé ndi vai thach anh bén ngoai cho b tao
dao dong & bén trong IC .

- Chan 4 — 9 (K1 - K6) : 12 dau cua tin hiéu ban phim kiéu ma trdn , cac
chan tir K1 dén K6 két hop véi cac chan 10 dén 12 ( T1 — T3) dé tao thanh
ma tran 18 phim .

- Chan 13 ( CODE ) : 1a chan ma sb dung dé két hop véi cac chan T1 -
T2 dé tao ra to hop ma hé thong giita phan phat va phan thu .

- Chan 14 (TEST) : 1a chan dung dé kiém tra mi cta phan phat , binh
thuong khi khong sir dung c6 thé bo trong .

- Chan 15 ( TXout) : 12 dau ra cua tin hiéu da duoc diéu ché FM .

- Chan 16 ( Vcc) : 1a chan cap ngudn duong .



c. So d6 khbi :
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2 Tao dao Phan Mach dong @ 5)
- dong tan | bdngdra
(3) ong ) 112
T A A
p
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[ L g1ai smh tin hiéu
C, 6)" dien ma 5 »
b 1)

(7)— phim

/
\8 vao
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\9

A

y

A 4

Mach hoat dong tin
hiéu thoi gian

Mach
phat sinh
tin hiéu

o

1

A ) o
(O——®) ©)

- B6 tao dao dong va bo phan tan : Dé c6 thé phat duoc di xa , ta phﬁn

cd mot xung co tan s6 38Khz & noi nhan nhung trén thi truong kho tim dugce

thach anh dung tan sb nén ta chon tan sb cuia thach anh 13 455Khz cho bo tao dao

dong . Sau d6 tan sd s& duge dua qua bd phén tin dé chia né ra thanh 12 1an .

- Mach dién phim vao :

- C6 tong cong 18 phim dugc nbi tdi cac chan K1 — K6 va mach hoat

dong thoi gian T1 — T3 dé tao ra ban phim ma trin ( 6*3).



- Phim 1 — 6 : 1a nhiing phim cho ra tin hiéu lién tyc khi 4n giir .

- Phim 7 — 18 : 1a nhitng phim cho ra nhiing tin hiéu khong lién tuc. Tin
hiéu s& bi mat ngay khi nhan vao cho du co giit phim. Mach hoat dong tin
hi¢u thot gian - Mach phat sinh tin hi¢u :

- Lénh truyén : gém mot tir 1énh dugc tao boi 3 bit ma nguoi dung, 1
bit ma lién tuc , 2 bit ma khong lién tuc va 6 bit ma ngd vao. Vay, n6 c6 12 bit
ma. Trong do, 3 bit ma nguoi dung dugce tao nhu sau :

+ Dir liéu ctia 3 bit ma T1, T2, T3 s& 13 “1” néu 1 diode duoc nbi gilra
chan CODE va chan Tn (n=1-3) ; va 1 “ 0 “ khi khong nbi diode .

+ Vi IC thu BL9149 , chi ¢6 2 bit ma ( CODE 2, CODE 3) , nén chan

T1 cua BL9148 s€ luon ¢ muc “1”.

Cl|C2|C3| H |S1|S2|D1|D2|D3|D4|D5|De6

A
¥

- .
4

&
Y

CODE BITS CONTINUOUS/ KEY INPUT CODE
SINGLE-SHOT
CODE




C1,C2,C3 : ma nguoi dung
H : ma tin hiéu lién tuc
S1,S2 : ma tin hi¢u khong lién tuc
D1- D6 : ma ngd vao
- Dang song truyén :

a 3a

—He e

inipinininininininininl

Ma nguoi Ma tin hi¢u M4 ngd vao
dung lién tuc/Ma tin
hiéu khong lién |
| tuc
| 48a

- Thoi gian cia bit “a” phu thudc vao tan s6 dao dong va duoc tinh

bai cong thire:

1
A= x 192
fosc
+Tin hi¢u khong lién tuc:
48a 48a
60a - > 20a - >
Hai tnr lenh

- Khi nhan bat ky 1 phim khong lién tuc , tin hiéu khong lién tuc chi

truyén 2 tir 1énh dén ngd ra.




+ Tin hi€u lién tuc:

| | |
80a 208a 80a

T out | | L
48a 48a 48a 48a

1
L J
L J

Has tir Iénh Dimg

- Khi nhan bat ky mot phim lién tuc, tin hi¢u lién tuc s€ 13p lai chu ky sau
khi truyén 2 tir 1énh va thoi gian dimg cho dén khi phim khong dugc nhan nira.

d. Tham s0 cuc han:

Dic trung Biéu trong Tham s6 Don v
Nguon cung cap Vee 5.5 V
Dién ap vao/ra Vin Vss-0.5 == Veet+0.5 V
Tiéu tan dién nang Pd 200 mV
Nhiét do hoat dong Topr 0-70 c
Nhiét do Iuu trix Tstg -40 -= 125 C
Dong dién ngd ra Tout -5 mA




e. Tham s6 chu yéu:

Thong so Bieu Ehen Who | Thong | Lon | Bon
twome kien nhat | dumg | nhat | w1
Nguon ap cung cap Voo |Tatcacac | 2.2 - 30 Vv
chire nang
boat dong
Dong ngudn cung cap Ice | Phim mo - 1.0 | mA
khong phu
rch ]
Dong dien Istb |Tatea 1.0 10 | ud
phim tat,
dimg dao
dong
Elkt | Bign | “H™ | Vi - 0.8 - Vee | W
I ap | Level Ve
N | CODE “L" | Vu 0 - s | ¥V
P Laval
u “H” Im Vi=3V 20 440 60 | nA
T | EI-ES | Dong | Level
dien | L7 I Vi=0W | -10 - 10 [ nA
Level
H | Lyg | V=2V | -300 - uld
0| TI-T3 | Dong | Lavel
U dien | L7 | Iy | Vp=2V 30 - ul
T Level
P H* | Ing | Vg=2V | 0.1 - mA
U | TXout | Dong | Level
T dien | L7 | I | Vo=2V | 1.0 - ma
Lavel
then trr hén hep tao dao Rf - 500 - E
dong
Tan =0 dao dons fosc 400 455 00 | Eh=




2.3.2.2. IC thu BL9149.
a. Tong quan:
- BL9149 ciing duoc ché tao boi cong nghé CMOS . N6 ¢6 thé diéu
khién t6i da 10 thiét bj .
- Pac tinh :
+Tiéu tan cong suit thap
+Kha ning chong nhiéu rat cao
+Nhan dugc dong thoi 5 chirc nang tir IC phat BL9148
+B6 loc s6 va Bo kiém tra mi ngin ngira su tac dong tir nhiing nguon
sang khac nhau nhu dén PL . Do d6 khong anh huong dén d6 nhay cua mét thu.

b. So d6 va chirc nang cua céc chan cua IC :

BLO149
Yo\

\ee |
' RXin  OSC |
' HP1CODE2 |
' HP2CODE3 1
' HP3  SP1
' HP4  SP2
HP5 SP3
SP5  SP4

[LLE
=

=Jj RN

ek}
[EEEE

- Chan 1 (Vss) : 1a chan mass duogc ndi véi cuc am cua nguén dién .

- Chan 2 (RXin : 1a d¢au vao tin hiéu thu .

- Céc chan 3 — 7 (HP1 - HP5) : 1a d4u ra tin hiéu lién tuc. Chi can thu
dugc tin hiéu twong tng voi dau ra nao thi dau ra d6 s& luén duy tri & mirc
logic “1”.

- C4c chan 8 — 12 (SP5 — SP1) : 1a dau ra tin hiéu khong lién tuc. Chi

can thu dugc tin hi€u tuong tng vadi dau ra nao thi dau ra do s€ duy tri & mirc



logic “1”’trong khodng thoi gian 1a 107ms .
- Chan 14 va 13 (CODE 2 va CODE 3) : dé tao ra cac t6 hop ma hé

théng gitta phan phat va phan thu. Mi sb cua hai chan nay phai giéng t6 hop

ma hé thdng ctia phan phat thi moi thu duoc tin hiéu .

- Chén 15 (OSC) : dung dé ndi véi tu dién va dién tré bén ngoai tao ra

dao dong cho mach .

- Chan 16 (Vce) : 1a chan duoc ndi voi cuc duong ctia ngudn cung cp.

c. So do khoi.

Veo Vas HF1 HF2?
0 £y VY
. -, S
] - O " HP3
05C 7 —» 0OSC *| TIMING & o U Y,
e | cCONTROL T |
Ty
P () HP4
U [
Ty
T —h"k _..-'I HP35
i E _-:j; SPS5
v
R_-!.i-jn.-"_ DIGIT:'!'LJ_. Slﬂ:F F fr_“\.l SP“
O FILTER REGISTER " F g
F I 3 E
Ty
R e SP3
,-"'"HI .-""“'“-.I Ia’!“‘xl e "HI
S , S
CODE2? CODE3 SP1  SP?
Giai thich so do khoi:

- Sau khi IC phat BL9148 phat tin hi¢u (2 chu ki) di, tin hi¢u s€ duogc

mat thu ti€p nhan r61 dua n6 dén chan RXin. Chan RXin ¢6 nhi€ém vu s€ chinh

lai dang song cua tin hi€u cho chuan. Sau do6, tin hi¢u dugc dua to1 bo loc so.

B6 loc s6 ¢6 nhiém vu loc léy cac dir liéu roi dua dén cac thanh ghi 12 bit.



Tiép dén, dix liéu thir hai s& duoc nap vao thanh ghi. Dir liéu dau tién s& duge
dua qua bd dém ngd ra néu ma cua nd khdp v6i mi cia phan phat thi qua
trinh s€ duogc lap lai. Khi cac dit liéu nhan da duoc thong qua, ngd ra s€

chuyén tir mtrc thap 1én muc cao.

12 BITS 12 BITS

TIN HIEU _

NHAN olal8l=|a|2|c|e (2|2 o bl ] L E P B B e A

T1

DU LIEU DAU TIEN DU LIEU THU HALI

d. To hop ma hé thong gitra IC phat BL9148 va IC thu BL9149:

Bang ma hé thong
BLO148 BLO149
(] 2 (3 2 C3
I I () I 0
I 0 I 0 I
I I I I I

- Vi BL9149 khong ¢6 chan C1 nén chan C1 cua BL9148 mac nhién &
mtc cao logic “1”. Qua bang ma hé théng, ta thay rang t6 hop ma cua céc
chan C2 va C3 cua hai IC phai gidng nhau, d6 1a ma hé théng. Trong cac to
hop ma, khong cé t6 hop C2=C3=0.

- Céc chan C2 va C3 s& ¢ muc logic “1” néu mdt tu giita chdn Cn(n=
2,3) va mass. Nguoc lai, cac chan C2 va C3 s& ¢ mirc logic “0” néu ndi xudng

mass.



e. Bang d6i tmg quan hé phim / ma giira IC thu BL9149 va IC phét
BL9148:

SH Ma dir liéu Dang
phim Xung Nod
ben | H|S1|S2| DI | D2 [ D3 | D4 | D5 [ D6 Ra Ra
phat [TH|T2|[T3] KI [ K2 | K3 | K4 | K5 | K6
] {010 I 0 0 0 0 0 | Liéntuc | HPI
2 L{OoL0] 0 I 0 0 0 0 | Liéntuc | HP2
3 Lo 0] 0 0 I 0 0 0 | Liéntuc | HP3
4 LJO10] 0 0 0 I 0 0 | Liéntuc | HP4
5 LJO10] 0 0 0 0 I 0 | Liéntuc | HP3
7 0110 l 0 0 0 0 0 Khong | SPI
lién tuc
8 Ol 1 10} 0 I 0 0 0 0 Khéng | SP2
lién tuc
9 01110 0 0 I 0 0 0 Khong | SP3
lién tuc
W (ol rjof o 0 0 I 0 0 Khéng | SP4
lién tuc
I 0110 0 0 0 0 I 0 Khong | SP5
lién tuc




f. Tham s chu yéu:

Thong Biéu Dicu Nho | Thong | Lon | Don
$0 tuong kién nhat | dun o nhat | vi
Dién ap ngudn Vee | Hoat dong tatca | 2.3 - 5.0 \Y
cung cap chire nang
Dong ngudn [cc | Phim mo khong - - 1.0 | mA
cung cap phu tai
Tan so dao dong fosc Vee=3V 25 34 41 | Khz
Dong Mirc cao low Vo=4V -1.0 - - mA
ra Murc th fip o Vo=1V 1.0 - - mA
Dién tro kéo [én Rip 150 300 450 K
Dong vao L1 V=5V -1.0 - [.O | uA
Ngd Dién ap \Y
vao ngudmg ngd Vi 2.0 2.5 3.0
tin Vao
hicu | Dién ap kich | Vi - 0.6 - \Y
ngd vao
Dong BLO149 RXin=0 - -
tat lsg OSC=5V 300 | uA
tha noi ngd ra
2.3.3. D-FF 4013B. |
—dp S Ql—
—_— R’ Q—
1 !
D flip-flop &3
symbol
x —3D0 LS

<> o1 Qe
oy il

e
3-bat shift register o
Clock |D Q Qorev
Rising edge | O 0 X
Rising edge | 1 1 X
Non-Rising | X | constant




2.3.4. PIC 1018SCL (IC thu tin hiéu hdng ngoai):
PIC — 1018SCL 14 IC thu tin hiéu hong ngoai véi nhitng wu diém sau:
- La IC co Kich thudc nho
- Pham vi thu nhéan tin hi€u xa (+,- 45 d9)
- Kha ning chong nhiéu tt.

So d6 khdi — So @b chan PIC — 1018SCL:

-[>“ Yoo
Yref - R 22K

Mach o Mach ||l
dnh ﬂpb.lndch e Vout

':[, kla:;c:adax I OND

AGC

Mach b Machh§

trd 1 tre 2

Sd d4 chan:

Giai thich so d6 khoi:

Tin hiéu hong ngoai tir ngudn phat qua bd truyén dén mach thu duogc
led héng ngoai nhan roi dua qua ba tﬁng khuéch dai. Sau do tin hiéu nay dugc
qua mach loc bang thong (Band Pass Filter) dé chon diy bang thong thich
hop. O ngd ra nay tin hiéu dugc qua mach ty dong diéu khién d6 khuéch dai
(AGC) dé tang do khuéch dai néu can thiét. Xung nay dugc dua qua mach so

sanh va phan tich trudc khi dua vao mach Schmitt Trigger.



Mach Schmitt Trigger 1a mach so sanh c¢6 phan hoi nhu hinh sau:

Céc trang thal
chuyen mach

SCHMITT TRIGGER

Luc nay do Vin so sanh voi tin hi¢u ngd vao V+ 1a dién thé trén mach
phan 4p R4-R2, nén theo sy bién thién gitra hai mtrc dién ap ctia Vout, mach

Schimitt Trigger cling c¢6 hai nguong so sanh la VH va VL.

N
VHl- A NQUINg cao
Vi Nguéng thap
A input
+vo: ..... |
output
* » t(5)
0

Qua hinh ta nhan thay, mach Schmitt Trigger 12 mach so sanh Vin theo
hai nguong VH va VL. Khi dién ap Vin vuot qua VH thi gia tr1 Vout la 0V va
khi Vin thap hon VL thi Vout s& & +Vce (nghia 1a ¢6 su dao pha).

Nhiém vu chu yéu cua mach Schmitt Trigger 1a ddi tin hiéu lién tuc

thanh tin hi¢u vudng véi kha nang chong nhicu cao.

N\ Schmitt | |

y -1 F{F o 5
Vin ’ T“a’el * Vout

Tin hiéu ngd ra cua Schmitt Trigger qua mach dao s€ cho tin hiéu & ngd

ra cua PIC 1018CL la tin hiéu dao.
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Néu c¢6 hién tuong nhiéu bd tri them dién tro khoang 100 Omh va tu
khoang 100uF nhu hinh vé:

Mot sb thong s6 ki thuat:

Nguén cung cap: 2.5 — 5.5V

Dong ti€u thu cuc dai khi ngd vao bang 0: Icc = 1.5mA.

- Tan s6 dao dong FO =37.9 KHZ.

- Tin hi¢u ngd ra 1a tin hiéu dao.

- Murc cao ngd ra VOH = Vcc - 0.5V

- Murc thap ngd ra VOL= 0.2V

- DO rong xung vudng 600us

- Hoat dong duoc & nhiét do tu: -10 dén +60
2.3.5. Led phat quang — Led hdng ngoai:

O quang trd, quang diod va quang transistor, nang luong ctia anh sang
chiéu vao chit ban din va cip ning luong cho cac dién tir vuot dii cAm.
Nguoc lai khi mot dién tur tur dai dan dién rot Xuéng dai hoa tri thi s€ phat ra

mot ndng lugng E=h.f. Dai dan dién. Dai hoa tri. Dai cAm hf. Khi phan cuc



thuan mot ndi P-N, dién ttr t do tir ving N xuyén qua viung P va tai hop véi
16 tréng (vé phuong dién ning lugng ta néi cac dién tir trong dai dan dién — c6
ning luong cao — roi xudng dai hod trj - c6 ning luong thip — va két hop voi
16 tréng), khi tai hop thi sinh ra ning luong. i voi diod Ge, Si thi ning
luong phat ra dudi dang nhiét. Nhung ddi voi diod cdu tao biang GaAs
(Gallium Arsenide) ning luong phat ra 13 anh sang hong ngoai (khong thay
duoc) dung trong cac mach bao dong, didu khién tir xa...). V&i GaAsP (Gallium
Arsenide phosphor) ndng lugng phat ra 1a 4nh sang vang hay dé. V&1 GaP
(Gallium phosphor), ndng lugng anh sang phat ra mau vang hoac xanh 1a cay.
Céc Led phat ra 4nh sang thiy duoc dung dé lam dén bao, trang tri... Phan ngoai
ctia LED c¢6 mot thau kinh dé tap trung anh sang phat ra ngoai.

Hinh dang va phan cyc Cau tao
o o
"‘.‘J ¥ T :; J‘. i
Km logl _’_,ﬁ_' ‘=
Si0: < " S
__,»f;"'
GaAs, P, = 07 A

A7
I (iaAs ™ t‘*'

Kim ki~ .

Hinh 1.2: Céar hinh LED phdng Gads
SMon im LED thiog vomg

Dé c6 anh sang lién tuc, ngudi ta phan cuc thuan LED. Tuy theo mirc
nang luong giai phong cao hay thap ma budc song anh sang phat ra khac nhau
s& quyét dinh mau sic cia LED. Thong thuong, LED c6 dién thé phan cuc
thuan cao hon didt thong thuong, trong khoang 1,5 — 2,8V tuy theo mau sic
phat ra, mau do: 1,4 — 1,8V, vang: 2 — 2,5V, con mau xanh |4 cay: 2 — 2,8V,
va dong dién qua LED tbi da khoang vai mA.

2.3.6. Transistor:
- CAu tao cuia Transistor.

Transistor gdm ba 16p ban din ghép véi nhau hinh thanh hai méi tiép



gidp P-N, néu ghép theo thr ty PNP ta dugc Transistor thuan, néu ghép theo
thr ty NPN ta dugc Transistor ngugc. Vé phuong di¢n cdu tao Transistor

tuong duong véi hai Diode dau nguoc chiéu nhau.

NP [N PINI|P
E 3 E C
B B
1T P —Pr 1€
B B
Transistor ngroc Transistor thuan

Ba 16p ban dan duogc ndi ra thanh ba cuc , 16p gitta goi 1a cuc gbe ky
hiéu 1a B (Base), 16p ban din B rat mong va c6 ndng do tap chat thap. Hai 16p
ban dan bén ngoai duoc ndi ra thanh cuc phat (Emitter) viét tat 1a E, va cuc
thu hay cuc gop (Collector) viét tat 1a C, ving ban din E va C ¢6 cung loai
ban dan (loai N hay P) nhung c6 kich thudc va nong do tap chat khac nhau
nén khong hoan vi cho nhau duoc.

- Nguyén tic hoat dong ctia Transistor.

* X¢ét hoat dong cua Transistor NPI\LII
CE

I S
-| + Anh ¢o ban quyen - Vinh



Mach khao sat vé nguyén tic hoat dong cua transistor NPN. Ta cap mot
ngudn mot chidu UCE vao hai cuc C va E trong d6 (+) ngudn vao cuc C va (-)
ngudn vao cuc E. Cap ngudn mot chidu UBE di qua cong tic va tré han dong
vao hai cuc B va E, trong d6 cuc (+) vao chan B, cuc (-) vao chan E. Khi céng
tic mo , ta théy réng, mac du hai cuc C va E da duoc cép dién nhung van khong
c6 dong dién chay qua mdi C E (luc nay dong IC = 0). Khi cong tic dong, mdi
P-N duoc phan cuc thuan do dé c6 mét dong dién chay tir (+) nguén UBE qua
cong tic => qua R han dong => qua mdi BE vé cuc (-) tao thanh dong IB. Ngay
khi dong IB xuét hién => 1ap ttic cling c6 dong IC chay qua moi CE lam bong
dén phat sang, va dong IC manh gap nhiéu 1an dong IB. Nhu vay 6 rang dong
IC hoan toan phu thudc vao dong IB va phu thudc theo mot cong thire .

IC=p.IB
Trong @6 IC 1a dong chay qua méi CE
IB 1a dong chay qua mbi BE
B 1a hé sb khuyéch dai ctia Transistor

Giai thich: Khi c6 dién 4p UCE nhung céac dién tir va 16 trong khong
thé vuot qua mdi tiép gidgp P-N dé tao thanh dong dién, khi xuét hién dong
IBE do 16p ban din P tai cyc B rdt mong va ndng d6 pha tap thip, vi vay sb
dién tir tu do tir 16p ban dan N (cuc E) vuot qua tiép giap sang 16p ban dan P
(cuc B) 16n hon $6 lugng 16 tréng rat nhiéu, mot phﬁn nho trong s6 cac dién tir
d6 thé vao 16 trong tao thanh dong IB con phan 16n s6 dién tir bi hut vé phia
cuc C dudi tac dung cua dién ap UCE => tao thanh dong ICE chay qua
Transistor.

e X¢ét hoat dong cua Transistor PNP.

Su hoat dong ctuia Transistor PNP hoan toan tuong tu Transistor NPN
nhung cuc tinh cta cac ngudn dién UCE va UBE nguoc lai. Dong IC di tir E
sang C con dong IB di tir E sang B.

- Ky hi€u & hinh dang cua Transistor.



E

Transistor ngugc NPN Transistor thuan PNP

Ki hiéu cua Transistor

i . @
. N
DI55SS

* Ky hi€u ( trén than Transistor )

Hién nay trén thi trudng c6 nhiéu loai Transistor ctia nhiéu nudc san xuét
nhung thong dung nhat 1a cac transistor cia Nhat ban, My va Trung qudc.

- Transistor Nhat ban: thuong ky hi¢u la Axxx, Bxxx, Cxxx, Dxxx.
Vi du: A564, B733, C828, D1555 trong d6 céac Transistor ky hi¢u la A va B 1a

Transistor thuan PNP con ky hi¢u 1a C va D 1a Transistor ngugc NPN.
Cac Transistor A va C thudng c6 cong xudt nho va tan sd lam viéc cao con
cac Transistor B va D thudng c6 cong xuat 16n va tan sb 1am viéc thap hon.

- Transistor do M¥ san XUAt: thuong ky hi€u 1a 2Nxxx, vi du: 2N3055,
2N4073 .v.v.

- Transistor do Trung qudc san xuat: Bat dau bang so 3, tiép theo 1a hai chil
cai. Chit cai thirc nhat cho biét loai bong: Chit A va B 1a bong thuan, chit C va D
14 bong nguoc, chit thir hai cho biét dic diém: X va P 13 bong am tan, A va G 1a
bong cao tan. Cac chir s6 ¢ sau chi thtr tw san pham. Thi du: 3CP25, 3AP20 .v.v.



* Cach xac dinh chan E, B, C cua Transistor.

Vi céc loai Transistor cong xuét nho thi tht tu chan C va B tuy theo
bong ciia nude nao sa xuit, nhung chan E ludn & bén trai néu ta dé Transistor
nhu hinh dudi. Néu 1a Transistor do Nhat san xuét : thi du Transistor C828,
A564 thi chan C & gitta , chan B ¢ bén phai. Néu 1a Transistor Trung qubc san
xudt thi chan B ¢ giita, chan C & bén phai. Tuy nhién mot sd Transistor dugc
san xudt nhai thi khong theo thtr t ndy => dé biét chinh xac ta ding phuong

phap do bang ddng hd van ning.

Emittgr - - Base
Colloskes
Transistor cong xuat nho.

V6i loai Transistor cong xuat 16n thi hau hét déu co chung thir tu chan

la : Bén trai 1a cuc B, ¢ gitra 1a cuc C va bén phai la cuc E.

B EGUE

Transistor cong xuat 16n thuong c6 thi tu chan nhu trén



* Po xac dinh chan B va C

Véi Transistor cong xuat nho thi thong thuong chan E & bén trai nhu vay

ta chi xac dinh chan B va suy ra chan C 1 chan con lai. Pé dong ho thang x1Q

, dat c6 dinh mot que do vao tung chan, que kia chuyén sang hai chan con lai,

néu kim 1€n = nhau thi chan c¢6 que dat c6 dinh la chan B, néu que dong ho ¢o

dinh 1a que den thi 1a Transistor nguoc, 1a que do thi 1a Transistor thuan.

2.4. TINH TOAN VA THIET KE.
2.4.1. So do khoi.

Khéi may phat:
Khii Dao
bing
k4
Khii Ban Khiii Piéu Khii Phat
Phim | Khién Tin Hidu
Khbi
Ngudn
Khéi may thu:
Khii Dao
Pong
L
: Khibi _Khﬁi Giai Khii |
Nhin T/H " ME T  Pém ’

I |
_ Khbi

Nguﬁn

Khiii Chép
Hanh




2.4.2. Giai thich cac khdi trong so do:

- Khéi ban phim: c6 nhiém vu tao ra 1énh cho khdi diéu khién phat tin
hiéu tuong Gng v6i mot thiét bi can diéu khién thong qua khédi phat tin hiéu.

- Khéi diéu khién: s& xtr 1y nhitng thong tin tir khdi ban phim géi dén
dé dua ra lénh diéu khién thich hop cho khéi phat, phat chudi tin hiéu theo
dang xung nhi phan.

- Khdi tao dao dong: c6 nhi¢m vu tao ra tan sd xung nhip cho cac khoi
diéu khién lam viéc.

- Khoi phat: ¢6 nhiém vu nhan chudi tin hiéu tir khéi diéu khién duéi
dang dién ap, sau do chuyén chudi tin hiéu dién nay thanh anh sang héng
ngoai va phat di qua moi truong khong gian dén khéi thu (trén may thu).

- Khéi nhan: ¢4 nhiém vu nhén tin hiéu (chudi 4nh sang héng ngoai) tu
khéi phat goi dén, chuyén chudi tin hiéu nay thanh tin hiéu dién tré lai nhu
ban déu, roi khuéch dai 1én sau d6 goi dén khoi giai ma.

- Khéi giai mi: sau khi dd nhan duoc chudi tin hiéu dién tir khdi nhan
g6i dén, khdi nay sé& giai ma ra bang cach so sanh v&i nhitng chudi tin hiéu da
duoc quy dinh sin trong khoi, va dua ra 1énh dé diéu khién khoi chdp hanh
(thong qua bd dém).

- B6 dém: c¢6 nhiém vu 13 gitt mtc dién 6n dinh cho khéi chap hanh
thyc thi 1€nh, khi c6 phim nao dugc nhan thi tin hiéu & ngo ra chi dugc duy tri
trong mot khong thoi gian nhat dinh (170 ms ddi véi phim don), cho nén
mudn tin hiéu dugc duy tri khi khong con tac dong tir ban phim thi can phai
c6 khoi dém.

- Khéi chap hanh: chi ¢6 nhiém vu 13 nhan 1énh tir khoi giai ma rdi thi
hanh 1énh d6 (d6ng hodc ngit mot thiét bi nao do).

- Khoi1 ngudn: cung cap dién nang cho céac khoi trong mach lam viéc.



2.4.3. Mach nguyén ly:
* Mach phat:
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2.4.4. Giai thich:

* Mach phat:

Khi mdt phim trén ban phim dugc nhin (VD phim sé 1), thi chan 10
(T1) va chan 4 (K1) thong mach v61 nhau (cac chan T1, K1 trén IC 9148), luc
ndy ngd ra cau IC 9148 trén chan 15 (TXout) s& phat lién tyc 1 chudi xung
dién di vao R1 vao cuc B cua cdp transistor Q1 (A1015), Q2 (C1815) ghép
theo kiéu Dalintor (ting dong cho Led phat hong ngoai) nham diéu khién cho
1 con led phat hong ngoai D1 phat chudi xung dién nay thanh chudi anh sang
hong ngoai (twong img v4i chudi tin hién dién trén) thong qua khong gian dén
IC thu héng ngoai trén mach thu. Pé IC 9148 cua mach phat lam viéc dugc
can phai c6 bo tao dao dong gom thach anh 455Khz va 2 tu 150pF C1 va C2.

* Mach thu :

Tir IC thu hong ngoai PIC 1018 khi nhan duoc chudi anh sang hong
ngoai tir mach phat dén thi IC PIC 1018 s& chuyén thanh chudi tin hiéu dién
dua ra chan 2 (Do chudi tin hiéu dién tir chan 2 ctia IC PIC 1018 1a nguoc voi
chudi tin hiéu dién tai ngd ra cua IC 9148 trén mach phat: Chan 15 IC 9148
1én muirc logic 1 thi ngd ra trén chan s6 2 IC PIC 1018 lai 1a muc logic 0). Dé
c6 thé khoi phuc lai dung véi chudi tin hiéu nhu ban dau thi tir chan 2 IC PIC
1018 can phai c6 mach ddo chudi tin hiéu lai, thong qua transistor Q3 C1815
duoc léy ra tur cuya C. Tai day chudi tin hiéu di duoc khoi phuc va khuéch dai
lén dting voi chudi tin nhiéu ban dau, sau d6 duoc dua vao chan s 2 (RXin)
ctiia IC 9149 dé diéu khién mach chap hanh. Tir IC 9149 trén mach thu khi
nhan dugc tin nhiéu twong tmg véi phim s6 1 trén mach phat, IC 9149 sé& diéu
khién chan s6 3 (HP1) 1én muc logic 1 dua vao chan CK cua IC 4013B tao 1
cach 1én cho D FF va chan Q trén D FF ciing s€ 1én murc logic 1 (va duoc
giit nguyén mirc logic 1 nay cho dén khi nhan duoc 1 canh 1én khéc tir chan
CK). Tir chan Q ctia D_FF s& diéu khién cuc B cia transistor Q4 dan lam Led

D2 phat sang, bao hi¢u la da nhan dugc 1éch diéu khién tir mach phat.



2.4.5. Nhiém vu cua cac linh kién trong mach.

a. 1IC PT9148.

IC PT 9148 1a mot mach tich hop c¢6 nhiém vu 1a phat ra mot chudi
xung vudng tir chan UOT khi ¢6 cac t6 hop phim dugc nhan tir chan 4 — 12
thong qua Led phéat hong ngoai. Vi mdi mot phim nhan s& 1a mot ma (mot
chudi xung vudng) khac nhau. S& duoc phat di lién tuc hodc khong lién tuc
tuy vao phim dugc nhan cé phai la phim lién tuc hay khong, néu khong phai
1a phim lién tuc thi chi dwgc phat di mot lan.

b. 1C PT9149.

IC PT 9149 1a mét mach tich hgp ¢6 nhiém vu la nhan tin hi¢u (céc
chudi xung vudng géi tdi tir IC phat) tir chan IN, sau do sé so sanh va gidi ma
dé biét dugc thong diép gdi dén 1a gi roi diéu khién cac chan ngd ra tir chin 3
—12 trén IC.

c. 4013B.

Tin hi¢u tr cac chan out cua IC PT 9149 khi c6 xung vao tu IC thu
hong ngoai gui vao thi s& 1én muc 1 va s& tat xudng mirc logic 0 khi khong
con xung tur dau vao nira (néu dé 1a phim lién tuc duoc nhan tir mach phat,
con ddi véi phim khong lién tuc thi cho 1én mirc mot trong khoang thoi gian
1 170ms sau d6 vé murc 0). Bé o thé duy tri duwoc mirc cao cho dén khi xung
vao 1an thir hai thi ta cAn phai c6 mach dé chét tin hiéu nay lai. Nhu nhiém vu

cta IC 4013B 1a mot mach D-FF nham chét dir liéu.



2.4.6. Tinh toan.

a. B0 tao dao dong tan sé song mang:

RE
MN
1k
5 XA
1N}
dil
455khz
c1 c2
- - - -
150p & 150p

Chon tan s6 dao dong: tan s6 song mang ma truyén 1a tan s6 thu duoc
do vi mach ma hoa sau khi tién hanh chia 12 lan ddi véi tan s6 dao dong cua
bd cong hudng béng thach anh duoc ddu & bén ngoai. Cho nén muc do on
dinh cua tan s6 nay phu thudc vao chét lwong va quy cach cua thach anh. Tan
s6 dao dong ctia mach phat thudng 1a 400-500Khz. Dbi v6i mach phat trén thi
em chon tan sd ctia thach anh 1a 455Khz. Tan s6 clia song mang duoc tinh boi

cong thtrc:

_ Josc
fo=22

Tur d6 suy ra: fc = 455khz/12 = 38khz
Do cau tao bén trong IC BL9148 ¢ 1 cong dao dung dé phdi hop véi
cac linh kién ngoai bﬁng thach anh hoac bﬁng mach LC dé tao thanh mach
dao dong. Vi mach LC kha céng kénh va d6 6n dinh khong cao so voi thach

anh nén em da quyét dinh chon bg dao dong thach anh.



b. Mach khuéch dai phat.

% R1 JJ :Wdc'—_‘—
A A1015 =z
TXout - WA
10k =0

C1815

Do tin hi¢u phat & ngd ra cua IC phat c6 dong bé: - 0.1mA + 1.0mA
nén ta phai khuéch dai ching 1én. Vi thé, em dung hai transistor ghép
Darlington dé khuéch dai tin hiéu cap dong cho LED hong ngoai phat di duogc
manh hon.

c. Cai ma cho mach phat.

Vi IC thu BL 9149 1am IC nhén nén theo 1y thuyét thi IC thu khong co
chan C1. Do d6 chan C1 ctia IC phat luén ¢ murc logic “17” (N6i mot diode 1én
chan CODE). Nhi¢m vu con lai 1a xac dinh to hop ma cho C2 va C3.

O mach trén thi cach cai mi nhu sau:

- Pau tién, xac dinh ma mong muénlaC2=1,C3 = 1.

- TUr d6, tai chan C2 — C3, ndi mot diode voi chan CODE.

- Nhu vay dé IC thu nhan biét dang thi ta ciing phai cai ding nhu vay.

Bang ma hé thong (tém tat)

PT 9148 PT 9149
Cl C2 C3 C2 C3

l l l 1 1




d. Chon t6 hop phim nhan.

S6 phim bén phat Ngd ra
1 HP1
2 HP2
3 HP3
4 HP4
5 HPS
6 SPS
7 SP4
8 SP3
9 SP2
10 SP1

e. Mach khuéch dai va tach song phat.

10K§

Input

signal >1——_KC181 5

4




f. Mach chét di liéu.

Khi chua c6 xung CK ( chua nhan phim ): ngd ra Q = 0°, QN = ‘1°. Di
lidu tai D 1a ‘1 vi ta ndi D v6i QN. Khi ¢6 xung CK (nhan mot phim), dir liéu
tai D s€ dugc nap vao va ngo ra Q=°1", QN="0". Luc nay trang thai ngo ra s¢
duogc chdt lai va chi thay doi khi 6 thém mot xung CK.

2.5. THI CONG MACH UNG DUNG.
2.5.1. Mo ta.

Mach thu — phat: gdm 1 mach thu va 1 mach phét.

- Mach phat: gdbm 5 phim nhan ki hiéu tir 1 ¢én 5. Nguon nudi 3V.

- Mach thu: Nguén nuéi 5V. Gom 5 relay DC déng dién 24V 1a tin hiéu
dau vao cua PLC.

2. Bic diém va tmg dung.

Mach c6 thé thu phat véi khoang céch xa nhat 7m.

Mach thu c6 thé két ndi cho nhiéu thiét bi khac nhau, s dung nguén
truc tiép tir ludi dién.

Mach c6 thé két hop mach vi xir Iy dé diéu khién hen gio, két hop véi PLC
g dung trong cong nghiép va trong gia dung. Hién nay mach diéu khién tir xa
dugc ung dung rat rong rai dé diéu khién tit — m& céc thiét bi dién gia dung nhu:
den, quat, may bom nudc, tivi..... ¢O thé m& rong két ndi véi cac thiét bi khac

nhau dé diéu khién céc thiét bi co cong suat 16n trong cong nghiép.



2.5.2. Mach nguyén ly.

* Mach phat:
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* Mach thu:
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* (Giai thich:

Tir IC thu hong ngoai PIC 1018 khi nhan dugc chudi anh sang hong
ngoai tir mach phat dén thi IC PIC 1018 s& chuyén thanh chudi tin hiéu dién
dua ra chan 2 (Do chudi tin hiéu dién tir chan 2 cua IC PIC 1018 1a nguoc voi
chudi tin hiéu dién tai ngd ra cia IC 9148 trén mach phat: Chan 15 IC 9148
1én mirc logic 1 thi ngd ra trén chan s6 2 IC PIC 1018 lai 1a muc logic 0). Bé
c6 thé khoi phyc lai dung v6i chudi tin hiéu nhu ban dau thi tir chan 2 IC PIC
1018 can phéi c6 mach dao chudi tin hiéu lai, thong qua transistor Q3 C1815

duoc léy ra tur cuya C. Tai day chudi tin hiéu di duoc khoi phuc va khuéch dai



1én dGng voi chudi tin nhiéu ban dau, sau d6 duoc dua vao chan sb 2 (RXin)
ctia IC 9149 dé diéu khién mach chap hanh. Tir IC 9149 trén mach thu khi
nhan dugc tin nhiéu twong tng voi phim sb 1 trén mach phat, IC 9149 sé& diéu
khién chan s6 12 (SP1) 1én mirc logic 1 s& diéu khién cuc B cua transistor Q1
cap ngudn cho relay 1 dong tiép diém thudng mé cap ngudn 24V vao dau 10.0
cua PLC...

2.5.3. Mach in.

TRUNG - DCL201 | |O PHAM TUAN TRUNG O




2.5.4. Hinh anh thuec té.

* Mach phat:




* Mach thu:




CHUONG III: UNG DUNG BOQ PIEU KHIEN TU XA
VA S7- 200 PE PIEU KHIEN HE THONG QUAT THONG GIO

3.1. XAY DUNG HE THONG QUAT THONG GIO.

Hién nay do yéu cau kich thude gon nhe, do tin cdy cao nén tu dong hoa la
xu hudng chung trong ché tao va van hanh may. Trong hé théng tu dong hoa
nham dat dugc nhitng yéu cau sau:

- Giam bot hodc giam han su phuc vu ctia con ngudi trong hé thong.

- Nang cao tinh kinh té, tinh an toan, do tin cay va tudi tho cua hé théng.

Viéc tu dong hoa hé théng dugc chia thanh cdc nhém tuy thudc vao nhiém
vu va chirc ning cua ting thiét bi nhu sau:

- Ty dong kiém tra, bao hiéu khi hé thong gip su cb

- Tu dong diéu chinh, duy tri mtrc lanh can thiét

- Tu dong bado v¢ hé théng

- Ty dong diéu khién cac chic ning lién quan

Dua trén cac yéu cau trén, ta xiy dung mot hé thong quat 1o gom:

- 4 quat v6i 3 dong co khong dong bo ba pha gidng nhau vé6i yéu cau duy
tri nhiét do 10 can thiét khi nhu cau st dung c6 su thay ddi lién tuc hodc
khong lién tuc. Dé han ché dong khoi dong, mach khoi dong thiét ké
theo kiéu sao — tam gidc. Céc thong sb co ban ctia dong co may nén

duogc trinh bay trong bang sau:

Thong sb Chi s6 Don vi
bi¢n ap 220/380 \Y
Tan s6 50 Hz
Toc do 1440 Vong/phut
Cong suat dong co 20 KW




- Trong chudi an toan cé: cac cau chi bao vé ngén mach dong co ; role
nhiét bao v¢ qua tai; v.v...

- Cac deén bao gém: mot dén bao hé théng dang hoat dong, cac deén bao
quat dang hoat dong, dén bdo cac quat bi su cb va mot dén bao sy ¢d chung.

- Ngoai ra hé théng con c6 tin hiéu bio dong bang coi mdi khi gip su cd.
3.1.1. Giéi thiéu cac phan tir chinh trong so db.

- AT: aptomat chinh cap ngudn cho hé théng.

- M1+ M4: cac dong co quat 1 + quat 3.

- CC1 + CC4: céc cau chi bao vé ngan mach cac dong co cia quat 1 +

quat 4.

- Kd1 + Kd4: contactor dién ludi cia quat 1 + quat 4.

- KY1, KY2, KY3,KY4: contactor chay ché do sao cua quat 1 + quat 4.

- KA1, KA2, KA3,KA4,: contactor chay ché d6 tam giac cua quat 1+

quat 4.

- RT1 + RT4: role nhiét bao v¢ qua tai cho dong co quat 1+ quat 4.
3.1. 2. Nguyén ly hoat dong ciia hé thong.

So d6 nguyén 1y mach dong luc cua hé thong dugc biéu dién trén hinh 3-1.
Ngudn dién cung cip cho hé théng quat duoc dua qua aptomat chinh AT. Tir
aptomat AT, cap nguén duoc dua dén cac dong co cua cac quat, va cac co ciu
phu khac. Pong aptomat chinh AT, 4n nut Start thi cuén hut cta contactor
Kd1 c6 dién Kd1=1 va cudn hut cia contactor KY1 ¢6 dién KY1 =1 thi dong
co quat 1 s& chay & ché do sao. Sau khoang thoi gian dit trude (khoang 2s) thi
role thoi gian s& ngat contactor KY1 = 0 va cép dién cho cudn hut cua
contactor KA1 = 1 dé dong co quat 1 s& hoat dong & ché do tam giac trong
qua trinh lam viéc binh thuong.

Thuat toan hoat dong ctia cac quat dugc trinh bay nhu sau:



T3

T2

T1

T0

Khi nhiét d6 10 nam trong khoang (T, + T5) thi hé thong chi yéu cdu mot
quat hoat dong 1a quat 1. Néu quat 1 gip su c6 thi hé thong s& bao dong yéu
cau dua quat 2 hoat dong va... néu quat 3 gip su co thi hé thong s& bao dong
va yéu cau dua quat 4 s& dugc yéu cau lam viéc. Con néu quat 4 gip sy cd thi
hé thong s& dimg hoat dong ddng thoi s& c6 tin hiéu bao dong bang dén va coi
va dong thoi dimg hé thong.

Khi nhiét d6 ctia 10 nam trong nira doan [Ty + T>) thi hé thong s& yéu cau
phai c6 2 quat cing hoat dong, mic dinh 1a quat 1 va 2. Néu 1 trong 2 quat ma
gip su co thi hé thong s& bao dong va yéu cau dua quat 3 va 4 sé duoc dua
vao hoat dong. Con néu quat 3 va quat 4 ciing gip su c¢d thi hé théng s& dimg
dong thoi co tin hiéu bao dong bang deén va coi.

Khi nhiét do cua 10 trong khoang [T, + T1)( khi bat ddu khoi dong) thi hé
théng yéu cau ca 4 may nén cung hoat dong mot lac. Néu 1 trong 4 quat ma
gip sy ¢ thi hé thong s& bio dong va néu 2 quat gip su co thi hé théng s& bao
dong bang dén va coi va dong thoi dimg hé théng.

Khi nhiét do cua 10 ting 1én mirc qua cao ( > T3) hodc giam xubng mic
qua thap (< T,) thi hé thong s& dimg hoat dong va c6 cac tin hiéu bao dong
cho ngudi van hanh biét bang dén va coi.

3.1.4. Cac bao vé trong hé thong.
- Bao vé ngén mach cho cac dong co quat duoc thuc hi¢n b?mg céc cau

chi CC1 + CCA4.



- Bao vé qua tai cho cac dong co quat duoc thuc hién béng cac role nhiét
RT1 + RTA4.
- Bdo v¢ “khdong” 1a bao vé mat dién trong lac h¢ théng dang hoat dong,
khong cho phép hé thong hoat dong trd lai khi chua thyuc hién thir tu cAp ngudn.
> Ngoai ra hé thong con co cac bao vé rat quan trong nhu sau:
- Bao vé hé théng khi nhiét d6 tang 1én qua cao hodc giam xudng qua thap
so vo1 muc cho phép.

3.1.5. So' d6 dién hé thong quat.
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3.2. SU DUNG BQ PIEU KHIEN TU XA KET NOI VOI S7- 200 PE
PIEU KHIEN HE THONG QUAT THONG GI0.

Khi c6 tin hiéu hong ngoai diéu khién cap ngudén 24VDC lam tin hiéu
dau vao cho PLC. PLC s& diéu khién hé théng theo yéu cau.
3.2.1. Pinh nghia cac dau vao ra cho PLC.

1. Pinh dia chi dau vao.



Pia chi Chirc niang
10.1 = 1 khi 4n nt Start(nhan phim 1)
10.2 = 1 khi an n@it Stop(nhan phim 5) reset hé thong
10.3 = 1 khi an phim 2 cho chay 2 quat
10.4 = 1 khi 4n phim 3 cho chay 1 quat
10.5 = 1 khi an phim 4 tat bao dong va khai dong quat du phong.
11.1 = 1 khi quat 1 gap su cd
11.2 = 1 khi quat 2 gip su cb
11.3 = 1 khi quat 3 gip su cb
11.4 = 1 khi quat 3 gip su c6
12.1 = 1 khi cau chi CC1 tac dong bao vé ngan mach M1
12.2 = | khi cau chi CC2 tac dong bao vé ngén mach M2
12.3 = | khi cau chi CC3 tac dong bao vé nga‘in mach M3
12.4 = 1 khi cau chi CC4 tac dong bao vé ngan mach M4
13.0 = 1 khi role nhi¢t RT4 tdc dong bao vé qua tai M4
13.1 = 1 khi role nhiét RT3 tac dong bao v¢ qua tai M3
13.2 = 1 khi role nhiét RT2 tac dong bao v¢ qua tai M2
13.3 = 1 khi role nhi¢t RT1 tdc dong bao vé qua tai M1




Dinh dia chi du ra.

Dia chi Chirc nang
Q1.0 Contactor Kd1 cap nguon cho dong co quat 1
Ql1 Contactor Kd2 cip ngudn cho dong co quat 2
Q1.2 Contactor Kd3 cap nguon cho dong co quat 3
Q1.3 Contactor Kd4 cap ngudn cho dong co quat 4
Ql4 B4o dong bang coi va dén
Q2.1 Contactor KY1 dong co M1 khéi dong & ché do sao
Q2.2 Contactor KY?2 dong co M2 khéi dong & ché do sao
Q2.3 Contactor KY3 dong co M3 khoi dong & ché do sao
Q2.4 Contactor KY4 dong co M4 khoi dong & ché do sao
Q3.1 Contactor KA1 dong co 1 lam vige & ché do tam giac
Q3.2 Contactor KA2 dong co 2 lam viéc & ché do tam giac
Q3.3 Contactor KA3 dong co 3 1am viéc 6 ché do tam giac
Q3.4 Contactor KA4 dong co 4 1am viéc & ché do tam giac
Q4.1 beén bao dong co quat 1 bi sy co: FP,
Q4.2 bén bdo dong co quat 2 bi su co: FP,
Q4.3 bén bdo dong co quat 3 bi su co: FD;
Q4.4 beén bao dong co quat 4 bi su co: FD,
Q4.5 B4o dong chung ctia hé thong gip su co: COi va dén




3.3. CACH PAU NOI CAC PAU VAO RA CUA PLC.
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Céach dau ndi dau ra cho PLC
3.4. MO HINH UNG DUNG BOQ PIEU KHIEN TU XA KET NOI VOI
S7- 200 PE PIEU KHIEN HE THONG QUAT THONG GIO.
3.4.1. Xay dung bai toan.
* Khi nhan nat 1: 10.0 = 1, khong c6 quat nao gap su cd=>4 quat chay.
Néu 2 quat khong chay thi bao dong, 1 quat khong chay thi sau 15s bao dong.



* Khi nhan nat 2: 10.2 = 1, khong ¢6 quat ndo gip su ¢6 => 3 quat chay.
Mic dinh 1a quat 1,2,3. Néu 2 quat khong chay thi bao dong ngay, 1 quat
khong chay thi sau 10s bao dong.

* Khi nhan nat 3: 10.3 = 1, khong c6 quat ndo gip su ¢6 => 2 quat chay.
Mic dinh 1a quat 1,2. Néu 1 hodc 2 quat khong chay thi bao dong.

* Nut 4: 10.4 = 1 Reset bdo dong.

* NGt 5: 10.5 = 1 Reset toan bo hé théng.
3.4.2. Cac diu vao - ra ciia PLC.

1. Dia chi dau vao cua PLC.

Dia chi Chirc nang
10.0 = 1 khi 4n phim 1
10.1 = 1 khi 4n phim 2
10.2 = 1 khi an phim 3
10.3 = 1 an phim 4 tat bao dong
10.4 = 1 reset toan bd hé thong
11.1 = 1 khi quat 1 gap su cd
11.2 = 1 khi quat 2 gap su cd
11.3 = 1 khi quat 3 gip su co
11.4 = 1 khi quat 4 gip su co
2. Pia chi dau ra cia PLC.

Dia chi Chirc nang
Q0.0 Cap ngudn cho dong co quat 1
Q0.1 Cap ngudn cho dong co quat 2
Q0.2 Cap ngudn cho dong co quat 3
Q0.3 Cap nguon cho dong co quat 4
Q0.4 B4o dong bang coi va dén




3.4.3. Cach dau noi cac dau vao - ra caa PLC.
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* Cach dau no1 dau ra cua PLC:
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3.4.4. Chwong trinh diéu khién.
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KET LUAN

Sau thoi gian 1am dd 4n, dudi sy huéng dan tan tinh cia thiy gido TH.S.
Nguyén Dtrc Minh va sy nd luc cta ban than tac gia d&én nay tac gia da hoan
thanh d6 an cua minh. D6 4n bao gdm 3 chuong trinh bay nhimg van dé sau:

Pé hoan thanh do an ctia minh tic gia di nghién ctu, tim hiéu nhiing
van dé vé ciu tao, nguyén ly hoat dong, ki thuat lap trinh PLC, vi diéu khién,
va cac van dé khac lien quan dén dé tai. Tuy nhién thoi gian va trinh do

chuyén moén c6 han nén van con nhiéu thiéu sot.
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