BAI 1: PAI CUONG VE PIEU KHIEN LAP TRINH.

1. Téng quat vé diéu khién lap trinh.
1.1.  Diéu khién ndi cirng va diéu khién 1ap trinh.
1.1.1.  Diéu khién két ndi cimg
Diéu khién két ndi ctng 14 loai didu khién ma cac chirc ning cua nd duoc dit cb dinh(ndi
day). Néu muén thay ddi chtrc ning didu d6 c6 nghia la thay doi két ndi day. Piéu khién két nbi
clg c6 thé thuc hién voi cac tiép diém (Relais, khai dong tir, v.v.) hay dién tir (mach dién tir).

‘ 1.1.2. Diéu khién logic kha trinh (PLC) ,

bicu khién logic kha trinh 1a loai diéu khién ma chirc nang ctia n6 dugc dit co dinh théng qua
mot chuong trinh con goi 1a bd nhé chuong trinh. Cac phan tir nhap tin hiéu duge ndi & ngd vao
cta bo diéu khién, cac phﬁn tor nay khdi dong céc cudn day dat ¢ ngd ra. Qua trinh diéu khién &
day dugc thuc hién bﬁng mot chuong trinh da soan thdo theo muc dich, yéu cAu cta viéce diéu
khién thiét bi. Néu chtrc ning diéu khién can duogc thay doi, thi chi phai thay ddi chuwong trinh
bang thiét bi lap trinh cho dbi twong diéu khién twong tmg hay cim mot bd nhé chuwong trinh da
1ap trinh khac vao trong bo diéu khién.

Piéu khién dién
I

K&t ndi cling c6 thé lap trinh dugc

Chuaong trinh |_\ :‘-\ |—7_ \

THIET Bl TU DONG HOA -

B6 nhé
chuaong trinh

walva i ve CAa ¥ ‘%’

Hinh 1.5: Diéu khién két néi ciing va diéu khién logic kha trinh

1.2. So sanh PLC véi cac thiét bi diéu khién thong thuong khic. ‘ q
Trong cong nghi¢p, yeu cau tur dong hoa ngay cang tang, doi hdi k¥ thuat diéu khién phai
dap tng duoc cac yéu cau dé. Trong nhitng nim gan day, bén canh viéc diéu khién bang relais
va khai dong tir thi viéc diéu khién c6 thé 1ap trinh dugc cang phat trién v6i hé théng dong mach
dién tr va thuc hién lap trinh b?mg may tinh.

Trong nhiéu linh vuc, cac loai diéu khién cii dd duogc thay doi boi diéu khién co thé 1ap trinh
duoc, c6 thé goi 1a diéu khién logic kha trinh. Viét tat trong tiéng Anh la PLC(Programmable
Logic Controler), tiéng Ptic 1a SPS (Speicherprogrammierbare Steuerung). Su khac biét co ban
giita diéu khién logic 1ap trinh ( thay d6i dugc qui trinh hoat dong) va diéu khién theo két ndi
ctng (khong thay ddi dugc qui trinh hoat dong) 13: Su két ndi ddy khong con nita, thay vao do 1a
chuong trinh.

C6 thé 1ap trinh cho PLC nho vao cac ngdn ngit 1ap trinh don gian. Pac biét ddi v6i ngudi sir
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dung khong can nho vao cac ngdn ngit 14p trinh khé khan, ciing c¢6 thé lap trinh PLC duoc nho
vao cac lién két logic co ban. Nhu vay thiét bi PLC lam nhiém vu thay thé phén mach dién diéu
khién trong khau xu ly s6 liéu. Nhiém vu cua so dd mach diéu khién s& dugc xéac dinh bdi mot sb
hiru han céc budc thyc hién xac dinh goi 1a chuong trinh. Chuong trinh nay mé ta cac budc thuc
hién goi 1a tién trinh didu khién, tién trinh nay dugc luu vao bo nhé nén dugc goi 1a diéu khién
theo 1ap trinh nh¢ hay diéu khién kha trinh. Trén co s& khac nhau ¢ khau xtr 1y sb liéu c6 thé
biéu dién hai hé diéu khién nhu sau:

Céc budc thiét 1ap hé diéu khién Cac budc thiét 1ap hé diéu khién
bang Role dién theo lap trinh cé nhé (PLC)
Xac dinh nhiém vu diéu khién Xac dinh nhiém vu diéu khién

| l
Sa dé mach dién o ]
[ . Thiét ké thuat giai
Chon phén ti mach dién . ]
Soan thao chuong trinh
S — |
Day ndi lién két cac phan ti
l

Kiém tra chiic nang

Kiém tra chiic nang

Khi thay ddi nhiém vu diéu khién thi nguoi ta thay d6i mach diéu khién: Lép lai mach, thay
ddi cac phan tir mdi ¢ hé diéu khién bang relais dién. Trong khi d6 khi thay ddi nhiém vu diéu

khién ¢ hé diéu khién logic kha trinh (PLC) thi nguoi ta chi thay doi chuwong trinh soan thao.

* Su khdc nhau gitta hé diéu khién bcing ro le dién va hé diéu khién logic kha trinh co thé minh
hoa 1 cach cu thé nhw sau:

Diéu khién hé théng ciia 3 may bom qua 3 khéi dong tir K1, K2, K3. Trinh ty diéu khién nhur
sau: Cac khoi dong tir chi duoc phép thuc hién tuan tu, nghia 1a K1 dong trude, tiép theo K2
dong va cudi cung K3 méi dong.

Dé thuc hién nhiém vu theo yéu cau trén mach diéu khién duoc thiét ké nhu sau:

F1 (]

S1 ?**]
1 .
T T T ]
S2¢r- S3+r-- Ko\ Sai-- K3 \
] ‘ -
K1\ K2 \
K1 ) K2 L_I"j K31l

1 .

Error! Bookmark not defined. Hinh 1.1: Mach diéu khién tudn ty 3 may bom
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Khoi dong tir K2 s& dong khi cong tic S3 déng voi diéu kién 1a khoi dong tir K1 dd dong
trude d6. Phuong thirc diéu khién nhu vay duoc goi 1a diéu khién tuan tw. Tién trinh diéu khién
nay dugc thuc hién mot cach cudng birc.

Bdn nut nhin S1, S2, S3, S4: Cac phan tr nhp tin hiéu.

Céc tiép diém K1, K2, K3 va cac mbi ndi lién két 1a cac phan tir xtr Iy. Cac khoi dong tir K1,
K2, K3 1a két qua xir 1y.
Néu thay d6i mach dién diéu khién & phan xu 1y bang hé PLC ta c6 thé biéu dién hé thong
nhu sau:
- Phan tir vao: Cac nut nhan S1, S2, S3, S4 van giit nguyén.
- Phan tir ra: Ba khai dong tir K1, K2, K3, dé dong va mo ba may bom van giit nguyén.
- Phan tir xtr 1y: duogc thay thé bang PLC.
So d6 két ndi voi PLC duoc cho nhu ¢ hinh 1.2. Tudn tu déng mé theo yéu cau dé ra sé dugc

1ap trinh, chuong trinh s& dugc nap vao bo nhd.

I I |
Nhap soé liéu S1 F"'% S2|--- 331“\‘) S‘H---\

24V ]

*

SPS

K&t qua.
Kt K2 K3

Hinh 1.2: So dd két ndi véi PLC

XU ly

Bay gio gia thiét ring nhiém vu diéu khién sé& thay d6i. Hé thong ba may bom van giir
nguyén, nhung trinh ty dugc thuc hi¢én nhu sau: chi dong dugc hai trong ba may bom
hoic mbi may bom co thé hoat dong mot cach doc 1ap. Nhu vay theo yéu cAu méi dbi vai
hé thong diéu khién bang ro le dién phai thiét ké lai mach diéu khién, so do lap rép phai
thuc hién lai hoan toan méi. So d6 mach diéu khién bidu dién nhu hinh 1.3.

X ly

K&t qua. K1 Cfl K2 ] K3|:[’_‘]

Hinh 1.3: So d6 mach didu khién 3 dong co di dugc thay doi.
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Nhu vay mach diéu khién s& thay doi rat nhiéu nhung phan tir dua tin hiéu vao va ra
van giit nguyén, chi phi cho nhiém vu méi sé cao hon.
Néu ta thay d6i hé diéu khién trén bang hé diéu khién c6 nhd PLC, khi nhiém vu diéu
khién thay d6i thi thuc hién s& nhanh hon va don gian hon bang cach thay d6i lai chuong
trinh
Hé diéu khién 1ap trinh c6 nhé (PLC) c6 nhimng wu diém sau:
- Thich tng véi nhitng nhiém vu diéu khién khac nhau.
- Kha ning thay d6i don gian trong qua trinh dua thiét bi vao sir dung.
- Nhu cau mit bang it.
- Tiét kiém thoi gian trong qué trinh mo rong va phat trién nhiém vu diéu khién bang cach copy
cac chuong trinh.
- Céc thiét bi diéu khién chuan.
- Khong can cac tiép diém.
Hé thong didu khién theo 1ap trinh c6 nhd dugc sir rong rat rong rai trong cac nganh khac
nhau:
- Piéu khién thang may.
- Piéu khién céc qua trinh san xuat khac nhau: san sut bia, san xuat xi mang v.v ...
- Hé théng rira 6 tO tu dong.
- Thiét bi khai théc .
- Thiét bi dong goi bao bi, ty dong ma va trang k€m v.v ...

- Thiét bi séy.

2. Cau tric ciia mét PLC.

Nguén cung cédp cho bd phat tin hiéu

Bo phattin higu Y\ o—7 -\

Khai Kh&i trung tam (CPU) N
ngudn P
cSng cép jj: Kh&i ngd vao Khéingo ra
I
Vi xt ly
[ [ [ ]

D&itugng diéu khién/dén bao () [ ]| }%

Nguén cung cdp cho ddi

tugng diéu khién/dén bao
Hinh 2.1: Cac khdéi trong mét PLC
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«  Khéi ngudn nudi: ngudn trong cac PLC thudng 1a 24VDC.
«  Module CPU: ( ciing c6 bd PLC str dung ngudn 220VAC. Nhitng PLC khong c6 module
ngudn thi duoc cip ngudn bén ngoaiCPU: central processing unit: don vi xt Iy trung tim
) bao gdm: bo vi xir Iy va bd nho.
«  Module xuat nhap (/O module).
+ Module nhap (input module ) dugc ndi véi céac cong tdc, nut an, cac bo sensor ... dé
diéu khién tir chwong trinh bén ngoai.
+ Module xuit (output module) duoc ndi véi cac tai & ngd ra nhu cudn day cua relay,
contactor, den tin hi¢u, cac by ghép quang ...

« Hé thong bus truyén tin hiéu: hé thdng bus truyén tin hiéu gdm nhiéu dudng tin hiéu song
song:
- Tuyén dia chi (address bus): chon dia chi trén cac khbi khac nhau.
- Tuyén dir liéu (data bus): mang di liéu tir khdi nay dén khéi khac.
- Tuyén diéu khién (control bus): chuyén, truyén cac tin hi¢u dinh thi va diéu khién dé
ddng bo cac hoat dong trong PLC .
Chuong trinh diéu khién duoc nap vao bd nhd nho bd lap trinh cAm tay (programming
console) hay bﬁng mot may tinh. Hién nay da c6 mdt s6 loai PLC duoc thiét ké co cac phim bam
dé co thé 1ap trinh truc tiép ma khong can bo lap trinh cim tay hay mdy vi tinh.

3. Thiét bi diéu khién Iap trinh S7-200.
3.1. Pia chi ng6 vao/ ra.

_ bia chi ngd vao:
+ Ngo vao s0: I — Input image register.
+ Ngo vao tuong tu: AIW — Analog Input (Word).

_ bia chi ngo ra:
+ Ngd ra s6: Q- Output image register.
+ Ngo ra tuong tu: AQW — Analog Output (Word).

3.2. Phan chit chi dia chi va kich thuéc cia 6 nhé.
_ Phan chit chi dia chi:

* V- Variable memory: Ving mhé bié€n.
* I — Input image register: ving dém cdng vao (I) (doc/ ghi).
* Q — Output image register: viing dém cong ra (Q) (doc/ ghi).
* M — Internal memory bits: Vung nhé ndi (M) (doc/ ghi).
* SM — Special memory bits: viang nhd§ dic biét.
* T — Timer: diéu khién thoi gian (doc/ ghi).
* C — Counter: bd d€m (doc/ ghi).
* AIW — Analog Input (word): bd dém cdng vao tuong tu (chi doc).
* AQW — Analog Output (word): bd dém cdng ra tuong tu (chi ghi).
* AC — Accumulator: thanh ghi (doc/ghi).
* HSC — (): bo d€m tdc do cao (doc/ghi).
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_ Kich thudc ctia 6 nhdg:

* V. 7 6 5 4 3 2 1 0

7 6 5 4 3 2 1 0
*1:

%k Q:
7 6 5 4 3 2 1 0
* M:
7 6 5 4 3 2 1 0
* SM:
15 0
* T
15 0
*C:
15 0
* AIW:
15 0
* AQW:
31 23 8 0
* AC:
31 23 8 0
* HSC:

3.3. Phan sé chi dia chi byte hoiic bit trong mién nhé da xac dinh.
_ Truy nhap theo bit:

Tén mién (+) dia chi byte (+) e (+) chi sé bit.

Vi du: I1.0 — Tén mién I, thit tw byte 1, chi s6 bit 0.
_ Truy nhap theo byte:

Tén mién (+) B (+) dia chi clia byte trong mién.

Vi du: VB150 — Tén mién V, B, tht ty byte 150.
_ Truy nhap theo tir don (Word) , (1 word = 2 byte):

Tén mién (+) W (+) dia chi byte cao cda tif trong mién.
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Vi du: VW150 — chi tir don gdm 2 byte 150 va 151 thudc mién V, trong d6 byte 150

c6 vai tro 1a byte cao trong tir.

5 14 13 12 11 10 9 8 7 6 S5 4 3 2 1 0

VW150

VB 150 ( byte cao) VB 151 ( byte thap)

_ Truy nhap theo tir kép( Double Word) , (1 double word = 2 word):
Tén mién (+) D (+) dia chi byte cao trong mién.
Vi du: VD150 — chi tir kép g6m 4 byte 150, 151, 152 va 153 thudc mién V, trong do
byte 150 c6 vai tro 12 byte cao va byte 153 1a byte thdp trong tir kép.

63 32 31 16 15 8 7 0
VD150
VB 150 ( byte cao) VB 151 VB152 VB 153 (byte thap)

3.4. Cau tric cua mot by nhé S7 — 200.
B0 nhd cia S7 — 200 dudc chia thanh 4 vung:

_ Vung chuong trinh: 12 mién b nhé dugc st dung dé lvu giit cdc 1énh chuong trinh.
Viing nay thudc ki€u non-volatile doc/ ghi dugc.

_ Vung tham s4: 12 mién Ivu giit cdc tham s6 nhu: tif khéa, dia chi tram...Ciing gidng
nhu viing nhd chuong trinh, viing tham s8 thudc ki€u non-volatile doc/ ghi dudc.

_ Ving dit liéu: dugc st dung dé cat cdc dit liéu ctia chuong trinh bao gdm cic két
qui, cdc phép tinh, hing s6 dugc dinh nghia trong chuong trinh, bd dém truyén
thong..Mot phin clia bd nhd nay thudc ki€u non-volatile doc/ ghi dugc.

Vung dit liéu lai dugc chia ra thanh nhitng mién nhé nhd véi cdc cong dung khic nhau:

o V — Variable memory:

o I - Input image register: ving dém cdng vao (I) (doc/ ghi).

o Q — Output image register: viing dém c6ng ra (Q) (doc/ ghi).

0o M — Internal memory bits: Vung nhé nd1 (M) (doc/ ghi).

0 SM — Special memory bits: vung nhd dédc biét.

_ Vung déi tugng: Timer (diéu khién thdi gian), counter ( bo d€m), bo d&€m tdc dd cao va
cdc cOng vao ra tuong tu duge dit trong viing nhd cudi cling. Viing nay khong thudc ki€u
non-volatile nhung doc/ ghi dugc.

o T — Timer: diéu khién thJi gian (doc/ ghi).

o C — Counter: bo d€m (doc/ ghi).

o AIW — Analog Input (word): bo dém c6ng vao tuong tu (chi doc).

0o AQW — Analog Output (word): bd dém cSng ra tudng ty (chi ghi).

0 AC — Accumulator: thanh ghi (doc/ghi).

0 HSC — (): by d&€m téc dod cao (doc/ghi).
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4. Xit ly chuong trinh

4.1. Vong quét chuong trinh

PLC thyc hién chuong trinh theo chu ky 1ip. Mdi vong lip dudc goi 1a vong quét (scan).
Nhu hinh (H.6)

M&i vong quét bit diu bing giai doan doc dif liéu tir cdc ngd vao(cotact, sensor, relay...)
vao viing bo dém 4o, ti€p theo 1a giai doan thyc hién chuong trinh. Trong titng vong quét,
chuong trinh dudc thuc hién bang 1énh diu tién va k&t thiic tai 1énh END (MEND). Sau giai
doan thyc hién chuong trinh 12 giai doan truyén thong ndi b va ki€m tra 16i. Vong quét dugc
két thiic bing giai doan chuyén cdc ndi dung clia bd dém 4o t6i cac ngd ra. Nhu vy, tai thdi
di€m thuc hién 1&énh vao/ ra, 1énh nay khong truc ti€p lam viéc v6i cdng vao/ ra ma chi thong
qua bo dém 4o cia cdng trong viing tham s8. Viéc truyén thong giita bo dém 4o vdi thi€t bi
ngoai vi trong giai doan 1 va 4 1a do CPU quén ly. Khi gip 1énh vao/ ra ngay lap tdc thi hé
thdng sé& cho dirng moi cong viéc khic, ngay cd chuong trinh xit 1y ngit d& thyc hién 1&énh
nay truc ti€p véi cong vao/ ra.

4, Chuyén dir 1iéu 1.Nhap dit li€u

tor bd dém 4o /’ ] \ tlr ngoai vi
ra ngoai vi vao bd dém do

[\

4
3.Truyén thong \\ 2. Thuc hién
va tu ki€m tra léi\ / chuong trinh

(H.6)

4.2. Céu triic chuong trinh S7 — 200:

C6 thé 1ap trinh cho PLC S7 — 200 biing cach sit dung mdt trong nhitng phAn mém sau:

_ STEP 7- Micro/ DOS.

_ STEP 7- Micro/ WIN.

Nhitng phdn mém nay déu cé thé cai dit dudc trén cdc may lap trinh ho PG7xx va
cac mdy tinh cd nhan (PC).

Céc chuong trinh ctia S7 — 200 phai ¢ ciu tric bao gdm:

_ Chuong trinh chinh (main program)

_ Chuong trinh con: 12 b phan clia chuong trinh. Cdc chuong trinh con phéi dugc viét
sau l1&énh két thiic chuong trinh chinh

_ Céc chuong trinh xtt 1y ngidt 12 mot bd phin clia chuong trinh. N&u cin st dung
chuong trinh x{ 1y ngdt phai vié€t sau 1énh k&t thic chuong trinh chinh.

Céc chuong trinh con dudc nhém lai thanh mdt nhém ngay sau chuong trinh chinh.
Sau d6 dén ngay cdc chuong trinh xit 1y ngit. Biing cdch viét nhu vay, ciu tric chuong trinh
dudc ro rang va thuin tién hon trong viéc doc chudng trinh sau nay. C6 thé tu do tron 14n cdc
chuong trinh con va chuong trinh x{t 1y ngit ding sau chuong trinh chinh.
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Main Program
Thuc hién trong mot vong

. quét

END

SBR 0 Chuong trinh con thi nha't wre hién khl'du’(jc chuong
nh chinh goi

RET

SBR n Chuong trinh con thi n+1

RET

INT0 Chuong trinh xi Ij ngit thi nhat lftc hi€n khi c6 tin higu bao
ra

RETI

INTn Chuong trinh xi¥ 1y ngit thi n+1

RETI

4.3. Phuong phdp ldp trinh:

Céch lap trinh cho S7-200 no61 riéng va cho cac PLC noéi chung dva trén cic phuong
phép co ban. Phuong phdp hinh thang (Ladder, viét tit 1a LAD), phuong phdp liét ké 1énh
(Statement list, vi€t tit 1a STL),va phuong phdp FBD ( Function Block Diagram).
4.3.1.Phuong phap hinh thang (LAD):

LAD la mot ngdén ngit 1ap trinh bing dd hoa, nhitng thanh phan co bin dung trong
LAD tuong @ng vdi cdc thanh phan clia bing diéu khién bing relay. Trong chuong trinh
LAD, céc phan t cd ban diing d€ biéu dién lI&énh logic nhu sau:

+ Ti€p di€m: La biéu tugng (Symbol) md td cdc ti€p diém clia relay. cic ti€p diém c6
. / | |
thé 1a thudng dong hodc thudng md .

+ Cudn day (coil): La bi€u tugng —{ ) motd relay dugc mic theo chiéu dong
dién cung cap cho relay.

+ Hop (Box): | La biéu tugng mo ta cdc ham khdc nhau, né lam viéc khi c6
dong di€n chay aét fiop. Nhitng dang ham thudng dudc bi€u dién bing hdp 1a cdc bo thdi
gian (Timer), b6 d€m (counter) va cdc ham todn hoc. Cudn diy va cdc hdp phdi mic ding
chiéu dong dién.
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+ Mang LAD: La dudng ndi cdc phan ti thinh mot mach hoan thién, di tir dudng ngudn
bén trdi sang dudng ngudn bén phdi. Pudng ngudn bén trdi 12 diy néng, dudng ngudn
bén phdi la day trung hoa hay 12 dudng diy trd vé ngudn cung cap.

Vi du:

0.0 101 Q0.1
| /| | < 2
Q0.1 T37

—] | X TOM

+504PT

Hinh 1.3.1: Mé td mang LAD va cdc phdn tit

4.3.2. Phuong phap lap trinh FBD:

FBD 13 ngon ngit 14p trinh biing cdc cdng logic. Trong chuong trinh FBD cic phan ti
cd ban diing @€ bi€u dién 1énh logic nhu sau:

_ Céc ti€p di€m ndi ti€p dudc thay biing cdng AND.

_ Céc ti€p di€m hd ghép song song dudc thay bing cong OR.

_ Céc ti€p dém thudng déng thi c6 cdng NOT.

_ Hai ti€p diém d6i ngudc nhau ghép ndi ti€p dung cong XOR.

_ Ti€p diém thudng déng ghép song song diing c6ng NAND.

_ Ti€p di€m thudng déng ghép ndi tiép.
4.3.3. Phuong phap lap trinh STL:

STL la ngdn ngit 1ap trinh dudi dang tap hgp cdc cau Iénh. Mdi cau Iénh trong chuong
trinh, k€ ca nhitng I&énh hinh thitc bi€u dién mot chitc ning ctia PLC.
Vi du:

LAD STL

(0.1 0.2 0.1 LD I0.1
| l | l rr ) A 102
\

0 100
= Qo.1

Tén 1énh Mo ta

LD n Nap gi4 tri logic ctia diém n chi din trong 1énh vio bit ddu tién
clia ngin x&p.

A n Gi4 tri bit dau tién dudgc thyc hién v6i bing phép tinh AND véi
di€m n chi din trong 1&énh. K&t qua dudc ghi lai vao bit diu tién
cla ngin x€&p.

O n Thuc hién todn tif OR giita bit diu tién clia ngin x&p v6i di€m n
chi din trong 1&nh. K&t qua dugc ghi lai vao bit dau trong ngin
x&p.

= n Gi4 tri clia bit ddu tién trong ngin x&p dudc sao chép sang di€m
n dudc chi din trong 1énh.
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5. Két noi PLC véi cdc thiét bi ngoai vi:
5.1. Cap nguon:
Tuy theo CPU st dung loai ngudn nao ma ta k&t ndi ngudn cho phit hgp

2.4ch 35+285VA((L)
g1 9]
NGUON DC NGUONAC © 0O
J___N L+ DC N L1 AQ
CPU 2KX CPU 2KX
\ DC/DC/DC \ AC/DC/RLY

Két noi tin hiéu ngd vao cho PLC

Nguén 24Vdc ra tir PLC
Ng6 vio PLC
COM ngod vao

MO0 01 02032M 04050607 M Le

000000000000

Pushbhutton Switch
Mit nhban  Cong tac

(H.7a)

Két noi tin hiéu ngd ra cia PLC

Relay

Boéng déen Ngé £a cua PLC

Light ‘l\

Relay

““““ WEE OSSR R B SN MR A R R S e
A e PeesPeees

S7 - 200

iIL 00 01 02 =+ 2L 03 04 0S5 |+ N L1

e

........ COM ngod ra

(H.7b)
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CPU 224 AC/DC/Relay (6ES7 214-1BD22-OXBO)

Ngo ra
g lololololololololo |lololo|lolo |lo|olo
IL 00 01 02 03 e 2L 04 05 06 ¢ 3L 07 10 1.1 N LI

SIELIENS

IM 00 01 02 03 04 05 06 07 2M 10 1.1 12 13 14 15 M L+
I@ o |lolo|lo o lolo|lolg |lololo|lolo|o|gla

Hinh 8: Két n6i nguon nudi cho PLC Ngd vao

Ngd vao cap ngudn 24 VDC
Ngudn 4m ( - ) ndi vao cdc chin 1M, 2M va M.
Ngudn duong (+) ndi vao chan L+.
Ngd ra cap ngudn 240 VAC
DAy trung tinh ndi vdo chAn N
DAy pha ndi vao chan 1L, 2L, 3L va L1.

Day bdo vé PE ndi vao chan

5.2. Két ndi thiét bi ngoai vi:
K&t noi thi€t bi ngoai vi 1a k&t ndi gitta PLC vdi cdc thiét bi ngd vao va thi€t bi ngd ra.
- K&t noi thi€t bi ngd vao:
Ngé vao gdm: cdc cong tic, cdm bién, ti€p di€m, cong tic hanh trinh....
- K&t noi thi€t bi ngd ra:

Ngo ra gom: relay, cong tic td (contactor), van dién ( Solenoid), dén tin hiéu, dong
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L& Neo

|
19 oo |lololblololo |lolblololo o]

IL 00 0.1 02 03 o 2L 04 05 06 e 3L 07 10 1.1 N LI

SIELIENS

IM 00 0.1 02 03 04 05 06 07 2M 1.0 1.1 12 13 14 15 M L+

STEP7 Micro/WIN 32

O 10 |10 |19 |9 |2 @@@@@@l@
Ngo vao
L

Hinh 9: Két néi ngé vao/ ngé ra cho PLC
5.3. Két néi CPU dén thiét bi lap trinh: (H.10)

PE k&t ndi S7 — 200 d&n thi€t bi 1ap trinh ta ding cdp RS232/PPI Multi — Master Cable
theo trinh tu:

K&t ndi dau RS232( duge ky hiéu 1a PC ) clia cdp RS232/PPI Multi — Master Cable
dé&n thiét bi 14ap trinh.

K&t ndi ddu RS485( dugc ky hiéu 1a PPI ) clia cdp RS232/PPI Multi — Master Cable
dén S7 — 200.

- Kiém tra nhitng SWITCHS chon ché& d9 phai diing.

Micro/Win

Programming
Device

Phan mém

= PC 7 PPI
Connector Cable

Cap né1 PC/PPI

RS232 <> RS485
Siemens
SIMATIC
S$7-200 PLC
(Througout this course we

will be using the S7-200,
because of its ease of use.)

(H.10)
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* Céng truyén thong:

S7 — 200 st dung cdng truyén thong ndi ti€p RS485 vdi phich ndi 9 chan dé phuc vu
cho viéc ghép ndi véi thi€t bi 1ap trinh hodc v6i cdc tram PLC khdc. Téc do truyén cho may
lap trinh ki€u PPI 13 9600 baud. T6c d6 truyén cung cip cho ctia PLC theo ki€u tu do 1a tir

300 d&n 38400.
Chan Gidi thich

/5 4 ) 1\ 1 Pat

24 VDC
Truyén va nhin dit liéu
Khong st dung
bat
5 VDC (dién trg trong 100Q)
24 VDC (120mA t6i da)
Truyén va nhin dit liéu
9 Khong st dung.

D& ghép ndi S7 — 200 v6i mdy 1ap trinh PG702 hoidc vdi cdc loai mdy 1ap trinh thudc
ho PG7xx c6 thé st dung mot cap ndi thing qua MPI. Cap d6 di kém theo may lap trinh.

Ghép ndi S7 — 200 v6i mdy tinh qua cdng RS-232 can ¢6 cdp ndi PC/PPI véi bo
chuyén ddi RS232/RS485.
* Mo ta dén bao trang thai:

MO ta cdc dén bdo trén S7 — 200, CPU 214:

Ry

Hinh 1.5.1: So do chdn ciia cong truyén thong

01 O Lt W

SF beén dd SF bdo hiéu hé thong bi hdng. Bén SF sdng 1é€n khi PLC bi hdng.
(den dd)
RUN beén xanh RUN chi dinh PLC dang & ch& do lam viéc va thyc hién chuong

(den xanh)  trinh dugc nap vao trong mdy.
STOP beén vang STOP chi dinh ring PLC dang & ch€ do dirng. Dirng chuong trinh
(den vang)  dang thuc hién lai.

Ix.x Pén xanh & cdng vao chi dinh trang thdi tic thdi clia cdng Ix.x (x.x=0.0+1.5)
(dén xanh)  Pén ndy bdo hiéu trang thi ciia tin hiéu theo gid tri logic cong.
Qy.y DPén xanh & cdng ra bdo hiéu trang thdi tic thdi clia cdng Qy.y (y.y=0.0+1.1)

(dén xanh)  Pén niy bdo hiéu trang thi ciia tin hiéu theo gid tri logic cong.

* Cong tic chon ch& dj 1am viéc cho PLC:

Cong tic chon ch&€ @6 1am viéc cho nim phia trén, bén canh cdc cng ra cia S7 — 200
c6 ba vi tri cho phép chon céc ch€ do lam viéc khdc nhau cho PLC.

_ RUN cho phép PLC thuc hién chuong trinh trong bd nhg. PLC S7 — 200 sé rdi khoi
ch& dd RUN chuyén sang ché€ d6 STOP néu trong mdy cé su ¢d, hoic trong chuong trinh gip
lénh STOP, thim chi ngay ca khi cong tic & ch€ d® RUN. Nén quan sét trang thdi thuc tai
theo den bdo.

_ STOP cudng biic PLC dirng cong viéc thuc hién chuong trinh dang chay va chuyén
sang ch€ do STOP. ( ch& d6 STOP PLC cho phép hiéu chinh lai chuwong trinh hodc nap mot
chuong trinh mdi.

_ TERM cho phép mdy lap trinh ty quyé&t dinh mot trong ché d6 1am viéc cho PLC
hodc & RUN hodc G STOP.

* Chinh dinh tuong tu: Piéu chinh tuong tu (1bd trong CPU 212 va 2 bd trong CPU 214) cho
phép diéu chinh cdc bi€n can thay ddi va sit dung trong chuong trinh. Nim diéu chinh analog
dugc 1ip dit dudi nip ddy bén canh cdc cdng ra. Thiét bi chinh dinh c¢6 thé quay 270 do.
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* Pin va ngudn nudi bd nhd:

Ngudn nudi diing dé€ ghi chuong trinh hoic nap mot chuong trinh méi.

Ngudn pin c6 thé dugc sit dung d€ mé rong thdi gian lvu giit cho cdc dif liéu c6 trong
bd nhé. Ngudn pin tv dong duge chuyén sang trang thai tich cuc néu nhu dung lugng tu nhd
bi can kiét va n6 phai thay thé€ vao vi tri d6 d€ dit liéu trong bd nhé khong bi mat di.

6. Kiém tra viéc noi diy bang phan mém.
- Status Chart: Cho phép ta theo ddi gi4 tri clia tit cd cdc bién trong viing nhé clia PLC ma ta
sit dung trong chuong trinh. Pong thdi ta ¢6 thé cho cdc bién gid tri m&i(khong thé k& nhitng
bi€n dang “Read Only”) dé theo gidi hoat ddong clia chuong trinh.

& Status Chart
I 2 I 3 I 400 ch I f I 7 ]
Addhess | Fomat | Curtert Value | New Valug | 4
1 |aff Bit
2 |start Bit
3 |dongco Bit
4 Signed
5 Signed
B Signed
7 Signed
Ténbién  Ki€u bién Gia tri hién tai Gia tri méi
(H.11)

7. Cai ddt va sit dung phan mém STEP7-Micro/Win 32
7.1. Nhiing yéu cdu doi véi mdy tinh PC:

M4y tinh cd4 nhan PC mu6n cai dit dugc phan mém STEP7-Micro/Win phdi thod min
nhitng yéu cu sau:

- 640 Kb RAM ( it nhat phdi ¢6 500 Kb b nhd con trdng)
- Man hinh 24 dong, 80 cdt & ch€ do vin ban
- Con khodng 2Mb trdng trong 6 dia cling
- C6 hé diéu hanh MS-DOS ver 5.0 hoic cao hon
- B0 chuyén d8i RS232 — RS485 phuc vu ghép ndi truyén thong giita PC va PLC
7.2. Cai ddt va sit dung phan mém STEP 7 — Micro/Win 32
7.2.1. Caidat:

Kich dip chudt vao file setup.exe dé cai dat chuong trinh, viéc cai dat dién ra binh
thudng va gin gidng voi cdc phan mém &ng dung khdc. Dudi diy mo t4 cdch cai dit.

STEP 7-Micro/WIN 32

Version 3.2 IEC 1131-3

Hinh 12: sau khi chay file setup.exe
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InstaliShield Wizard i x|

Wwelcome to the InstallShield Wizard for STEP
7-MicroWwWIN ¥4.0.0.81

Prior to installing. we recommend that you close all
applications and disable any virus protection or firewall
software that may interfere with the installation. Failure to
do so may result in long setup times [(longer than one hour)
or incomplete installation.

< Back I MNext >F I Cancel l

3

(Hinh 13)
Chon Next....
Sau d6 chuong trinh sé& tu dong cai dit cac file can thiét. Luu ¥ khi t6i phan chon giao tiép may
tinh ta nhd chon giao tiép la PC/PPI, sau d6 cé thé chon céng COM hoic USB, téc do
truyén...(Tab Properties) tily thudc vao adapter ma ching ta dang dflrng. Xem hinh 14:
=

Access Path I

Access Point of the Application:
[MicconniNT - — PC/PPI cable(PP) =i
{Standard for Micro/\WIN)

STEP 7-Micro/#/IN Setup is performing the requeste

Interf: P Assi Used:
|PC/PPI cable(PPI) Properties... |
0% PC Adapter{(PROFIBUS) =]
%
B3 PC COM-Port {USS)
PC internal {local) | Copy...

B2 PC/PPI cable(PPI) L ={ izl
21 I— —— _l'm"__VJ—J -

{Assigning Parameters to an PC/PPI cable
for an PPl Network)

IrstallShield

Interfac
’VAcld/Remove: Select... I
Concel | _row_|

Hénh 14: chon cai dét giao tiép v&i mdy tonh.
7.2.2. Giao dién ctia MicroWin32:

| Danh sach cac chirc ning | | Cav 1énh chwong trinh

[=|STEP 7-Micro/WIN - Project1 - [SIMATIC LAD]
E} Fie Edt View PLC Debug Tools Windows Help

[o=e | @en|s oo @ s=]:
Mo o |E[SR 28 |60 R Y | B om |
= @ Proectl £ Y AR S SR 3 S L R RS TR G wre moN e 7 - - - [

(2) What's New = e
B CPU 214 REL 01.00 o lm I 2 Type | T T
P

= @3 Program Block
3 MAIN (0B1)
3 SBR_O (SBRO)
&3 INT_O(NTO)

ﬂ Z&n:?gh::c Neftwork 1 Network Tike

£ Data Block [if etwork Comment )

@

&) System Block
+ @9 Cross Reference
+

+ (3 Wizards
= Cf Tools
= (&) Instructions Network 2

(&) Favorites

@) Bit Logic |
(&) Clock

+ (#) Communications 3
# (£] Compare

+ &g Convert

% (21) Counters

# (z8) Floating-Point Math

(1) Integer Math

& (@ Intemupt [ / ]

@

Cross Reference

=) (3} Logical Dperations

(=) Move H
@5} Program Control
;@) Shift/Rotate

(|
=it

) Table
&) Timers
Libraries [ / ]

g Call Subroutines /
N
(LT T\ MAIN LSBR 0 AN/ 07 [ |

[
Readv Network 1 Row 1.Col 1

| Vung soan thiao chwong trinh | Hinh 15: giao dlén phdn mem

Set PG/PC Interface Network 4
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- Tao méi mot Project: nhip chudt vao menu File >New dé mé mot Project méi. Sau
d6 chon Save as dé dat tén cho Project

7.2.3. Soan thado:
D€ bit diu qua trinh soan thio ta ti€n hanh theo trinh tu sau:

a. Khoi dong chuong trinh:

e Cich I: Click chudt vao bi€u tugng STEP 7 - MicroWin V3.2 hay V4.0 § man hinh
( Desktop) d€ bit dau soan thio nhu (H.16).

T My Comp... @ baigiang ... Tf DO AMPL... ST STEP 7-Mi... s WM 2 2 B 13:54PM

(H.16)

e (Cich?2:
Nhap Start » Simatic » STEP 7 - MicroWin V3.2 hay V4.0 nhu (H.17).

e

E':‘-_: ] New Office Document
i. l"p Open Office Document
<5

@ Set Program Access and Defaults

ﬂ VietKey 2000
w windows Catalog

Onlin; Help =
'] Readme

BEH Simatic STEP 7, ; : ]
Do::;> Ngram FilesiSiemensiSTEP 7-MicroWINibin

Settings

Search
Help and Support

Run...

Log Off user...

Windows XP Professional

Turn OFf Computer...

== DULI.. o MU 2, o (G 14:07PM

\> (H.17)
b. Soan thdo chuong trinh:

Khi khéi dong man hinh soan thdo sé xuat hién nhu hinh (H.18). Sau d6 ta ti€n hanh soan
thdo chuong trinh theo yéu cau ( ngoén ngit dang LAD).
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File Edit Wwiew PLC Debug Tools windows Help
0 = ol | S [ [E e
B T |[ERI[EED A T T TN | T o es
Project][CPL 221 F » i

= Program Elock

I MaIM (081

Ak
=221

<
T
i3

Symbol

[ VarType | Data Type |
i3 SBR_0(SE TEMP
T INT_O(INT
+ (=] Symbol Table
<[] Status Chart
£} Data Block < |
4F Swstem Block
Cross Referenc
&2 Communication
£ Set PGARC Inte

Instructions

TEMF

TEMP
TEMF

PROGRAM COMMENTS
Metwork 1 Metwork Title

[Metwork Comment
£ Communication

— |
(%1 Compare

(== Cornvert Metwork 2

@A Favorites
Bit Logic
@@ Clock

Counters [
=8 Floating-Paint b

T Interupt —
Logical Operati

=D Intsasr bath
Tools < | > A s man £ SER_O A INT_O (IR o

[ n

Metwork 1 Row 1, Col 1

(H.18)
c. Kiém tra 16i:

Sau khi soan thdo chuong trinh xong ta nhdp vao PLC/ Compile All @& ki€m tra toan bd
chuong trinh nhu hinh (H.19):

File Edit view Debug  Tools  ‘wWindows Help

O = N M -~ R pom B | s &
Yo B E D coNdle My |3+~ o 4F -0 0
:lVIEW T L - L e R L T - T L T -
Symbal | War Tvpe | D ata Type | Cornrment
@ Power-Lp TEMP
Information.. . TEMP
Proaram Memory Cartridoe P

(H.19)
d. Luu chuong trinh:

Sau khi soan thdo chuong trinh xong va di ki€m tra 18i, chuong trinh ding yéu cdu ta vao
File/ Save As d€ luu chuong trinh nhu hinh (H.20) .

E= STEP 7-Micro/WIN 32 - Project1

Fil= Edit i FPLC C=bug Tool=s wAindoves Help
W e B | = = = o | =
- CEFl-
S= e | T oo o = + +— — | 4F <>
Save CErl+-= 227 Flew '| - = - = - A
lock
- . oB1 Syembol [ “ar Type | Data Tepe |
pork. .. OrsE TEME
Expork... OrT TERPFP
Upload.. . ZErl=4-11 able ;E:E
Crovenload. .. CErl+-D art

(H.21)

Trong hdp thoai Save As ta chon tén 8 dia, tén File.Vi du tén File 12 TRON HOA CHAT
chdng han, sau d6 chon Save dé luu nhv hinh (H.22).

Sawe irc | === DU LIEU [D:]

[Cn o TIFH
ICranh
ICranez

[Corax RFE 22
I[C=hbai giang PLC
I[ChConkrol Soft

<

ICODCrHz
ICIDCME DH-LLUE

IC—1dh brek

I[C=1do an mon PLC
IC=F

IChsames

IChghosk

I SIa HUMG

I lop CCr K7
ICILLC BT PLC
I[C LI LIMH TIRNH
ICLILC-DCr L

IC=h Music
ICaProgram Fil
I s2simulakar
[Ch Siemens
[CSOFT
FEioaks-LUC

File name:

[TROM HOA CHAT

Save as type:

|F"n:|iect Fil= [*. mwap]

(H.22)
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e. Thi€t 1ap thong s6 cho hop thoai Comunications:

:’-E-

Click vao bi€u tugng & cdc khdi chifc ning bén trdi man hinh soan thio dé
thi€t dit giao ti€p cho Click — MicroWin. Khdi chitc ning sé& hién thi nhu hinh (H.16):

* Click dap vao PC/PPI cable(PPI), hodc kich vao Set PG/PC Interface chon PC/PPI
cable(PPI) = OK nhu hinh (H.23), (H.24)

Communications |

Address

b FC/PPl cable(FFI)

Losat o E Address:

Remote: a = :
~—3 D Click
T Ry \h

PLZ Type:

v Sawe =ettings wwith project

MHetwork Parameters

Interface: PC/PPI cable[(COR 1]
Protocal: FPI

hdoce: 11-hit

Highes=st Station (HSA):

[+ Supports multiple masters

Transmission Rate
Baud Rate: 9.6 kbp=

[ Search all baud rates

Set PGPC Interface | L] 4 I Cancel |
(H.23)

Set PG/ C Interface

Scocess Path ]

Socess Poimt of thie Spplication:

I | ==

[Standard For Ficrao- A7 1]

Interface Paramseter S oosignmenkt Llsed:
|F'E:.-'F'F'I cable=[FFI1] FPropertie=._ .. I

[EEH <M ornes>
FCsPPl cable[(PPI1]
CEAF -> Mdiswwanlp Copss |
CRAF > Fealtek RTLES168/8111 P I

- >

[ ==i inmg Paramsters ba an PEAFRPP cable
For = PRI Metvaork ]

Irnt=erFfaces

Aadd AR emosre: Seleck. I

Iﬁ\?—l Carnce=l He=lp I
AN (H.24)

* Trong hop thi€t 14p thong s giao ti€p ta ki€m tra cdc thong sd sau day:
- Thié€t l1ap dia chi ctia cap PC/PPI Cable bing 0
- Thiét 1ap cdng giao ti€p clia cap PC/PPI Cable 12 COM 1
- Thié€t 1ap tc do truyén 12 9.6 kbps
f. Thi€t 1ap su k&t ndi v6i S7 — 200:

DE thiét 1ap su k&t ndi giita thi€t bi 1ap trinh va S7 — 200 ta Click dip vao Refresh trong
hop k&t ndi. STEP 7 sé tim va hién thi nhitng CPU dudc k&t ndi. nhu hinh (H.125), sau dé
nhan OK.
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Communications

Address b
Local: 1] [
Remote: 2 = [
PLC Type: CPU 224 REL 02.01

) Double-Click.
T2 to Refresh

v Save settings with project

Metwork Parameters

Interface: PLC/PPI cable[COR 1) |
Protacal: PFI
Mode: 11 -hit

Highest Station (HS&):
[+ Supports muttiple masters

Transmizsion Bate
Baud Rate: 9E kbp= 3

[ Search all baud rates

Set PGP Interface Ok I Cancel

™ r T ™ T = T = i —

(H.15)

Chi y: N&u khong tim thay ta ki€m tra lai viéc 1Ap cdc thong s& k&t ndi va 1am lai budc nay.

g. Dowload chuong trinh:

P& Dowload chuong trinh d&€n S7 — 200 ta Click vao bi€u tugng = | , man hinh s& hién thi

hop thoai va va ta chon Dowload dé load chuong trinh dé€n PLC, nhu hinh (H.26):

O Sk & BB MM = IR L I ey e &
o o ||E SR A8 | 4 SR R T « 2 [1ro T
View - @ TRONHOACHAT(A [ m—m—00— A N—r———————
- Pragram Block | : 2 \) : 3 : 4 : 5 : B .
L _hd#lkl(OF Syrbol “ar Type Data Type Comment
@ Download
+-[=ll PPI Connection
+-[H Uze the Options button to zelect blocks to download.
=
= iy
% Remote Address: 2 CPU 224 REL 02.01
S| @ ] The project PLC tppe [CPU 221 REL 01.10] does naot match the remote PLC
"!E = Insl - type [CPU 224 REL 02.01]. Click the Change Project button ta set the
3] project PLC type to match the remate PLE.
.
T +- (3
.2
+- [
+- (25
+ Optiohs ¥ Change Project | Download ; % Cancel |
+ A\

(H.26) \>

h. Chay chudng trinh:

Khi d¢a Dowload chuong trinh thanh céng ta nhip vao PLC=®RUN hoic bi€u tugng
hop thoai xuit hién ta chon Yes, nhu hinh (H.27):

@ Place the PLC in RN mode?

| s /\K rd
\

>
(H.27)

2
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1. Dung chuong trinh:

. | ”
| , hop thoai xuat

Muén Dirng chuong trinh nhdp vio PLC=STOP hoic bi€u tugng
hién ta chon Yes, nhu hinh (H.28):

STOP E3

@ Flace the PLC in STOFP mode™?
| res Mo I
“\ \

\%H.28)

I1.4 . Lap trinh m6 phdng trén mdy tinh:

Chuong trinh md phdng S7-200 — Simulator dung dé ngudi hoc thuc tdp khi khong c6 PLC

thyc. P& sit dung phan mém S7-200 — Simulator trong mdy tinh ngodi cAn phdi c6 phan mém

lap trinh MicroWin V3.2, hay V4.0 con cin thém phan mém mé phdng S7-200 — Simulator.
Quad trinh m6 phdng dugc thyc hién theo trinh ty sau:

- Soan thdo chuong trinh trén phin mém MicroWin V3.2, hay V4.0. sau d6 vao File/
Export dé luu file vao & dia (file c6 dudi .awl ) nhu hinh (H.29):

Export
Sawve in: | === DU LIEU [D:] ] == =& ET-

ICnar TIRH [ e Dot 0 e ICaghosk ICMusic

Ic—yanh DTz DH-LILC ICaEIo HUMG ICaProgram Files
I Aoz IC—adh brwk IChlop DO K7 ICsZsimulatar
I Aax MFEF 22 Ic—do an mon PLC ICHLILC BT PLC I Siemens

I bai giana PLC IchF IC= LIS LIMH TIRH ICSOFT
[C=h—onktrol Sofk [ChSames Ch LU -DTr1 D4 S-LLIC . Sl

<

File name: |TROM HOS CHAT]
TROMN HOW CHAT . rvp

(H.2§>

- Khdi dong phan mém mo phdng biing cach nhap dip vio bi€u tugng

Sawve as tppe:

- Giao dién m6 phdng sé xudt hién nhu hinh (H.30):

Program Wiew Configuration PLC  View/Hide Help

aal|)-|E$|nwonpns1lm@|%ﬁﬁl?|

>




Trudng hdp néu xuat hién hop thoai thi ta nhap ma bdo vé 6596, sau d6 Click OK.

Khi man hinh md phdng sé xuit hién ta nhap vao bi€u tugng i, sau d6 xudt hién hop
thoai ta chon MicroWin V3.2, V4.0 va nhap vao Accept nhu hinh (H.31) .

Load in CPL)

[ 2l | ) |

I~ Logic Block
I+ Data Block
Iw Configuration CPLU

Irpart Ffrom —

T kicrossin W3
= kdicrowin W32 w40

/| <
(H.

Hop thoai yéu cau nhap tén bai cAn md phdng. Ta chon tén bai mo phdng va Click Open.
Sau d6 chon RUN dé bit ddu md phdng nhu hinh (H.32).

Program  Wiew Configuration PLC  View/Hide Help

ﬂi|@ @‘) l‘EE|HUL Kop 031‘;@@

5%

012 B 7

RON HOA CHA

Look in | % DU LIEL (0] | «
[Chahost [ChMusic gian thnngZ.a\>
[C)G14 HUNG [ChProgram Files <] TRON HO CHAT vl
[Cilop DChe K7 [Chs2simulator

[CILUC BTPLC [Chsiemens

[)LUC LINH TINH Chs0FT

[)LUC-DEN D4KS-LUC, awl

4 I 3

Filename:  |TRON HOA CHAT Open |
ILAL LA A Files of type: | Files SIEMENS 57-200 AWL[" ) = Cancel |

012345 .|

(H.32)
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BAI 2: CAC PHEP TOAN NHI PHAN CUA PLC

1. C4c Lién K&t Logic

1.1. Lénh vao/ ra va cdc lénh tiép diém ddc biét:

_Caclénh vao/ ra:
* Lénh vao (ngd vao):
MO t4 1énh vao bing LAD nhu sau

LAD

Todn hang

—

—

Mo ta
i€p di€m thudng m§ sé dugc déong néu

- -

—

i€p diém thudng d6ng s& md khi n=1

n(bit): I, Q, M, SM, T, C, V

MO ta 1&énh vao bing STL nhu sau:
STL MO ta Todn hang
LD n Lénh nap gi4 tri logic ctia diém n vao bit
diu tién trong ngin x&p
LDN n Lénh nap gia tri logic nghich ddo cia n(bit): I, Q,M, SM, T,C, V

g N . A *A % ~
di€m n vao bit dau ti€n cua ngin x€p.

* Lénh ra Output (ngd ra):
MO ta 1&énh ra bing LAD nhu sau:

LAD

Mo ta

Todn hang

—{)

Cudn day dau ra & trang thdi kich
thich khi c6 dong diéu khién di qua.

n(bit): [, Q, M, SM, T, C, V

—)

Cudn day dau ra dudc kich thich tic

thdi khi c6 dong diéu khién di qua. | n(bit): Q
M0 td 1€nh ra bing STL nhu sau:
LAD M6 ta Todn hang
= n Lénh = sao chép gid tri cta dinh
ngin x&p tdi ti€p di€m n dugc chi | n(bit): I, Q, M, SM, T, C, V
din trong 1énh
=1 n Lénh =I (immediate) sao chép tic

thdi giad tri cia dinh stack t6i ti€p
di€m n dugc chi din trong 1&nh.

n(bit): Q

_ Céc l1énh ti€p di€ém dic biét:
C6 thé dung cdc 1énh ti€p di€m dit biét d€ phat hién sy chuyén ti€p trang thdi clia xung
(sudn xung) va ddo lai trang thdi clia dong cung cdp (gid tri clia dinh ngin x&p). LAD st
dung céc ti€p diém dit biét dé tdc dong vao dong cung cap. Céc ti€p diém dit biét khdng c6
todn hang riéng cla chiing va vi th& phdi dit ching vao vi tri phia trudc clia cudn day hoic

hop diura.

Céc 1énh ti€p di€m dic biét dugc bi€u dién nhu sau trong LAD:

Page 23




LAD

Mo ta

Todn hang

—or—— )

Ti€p di€m dio trang thdi ciia dong cung cap.
Né&u dong cung cip cé ti€p di€m ddo thi n6
dugc ngit mach, néu khong cé ti€p diém dio
thi né thong mach.

Khong cé

e —< )

Ti€p di€m chuyén d6i duong cho phép dong
cung c4p thong mach trong mdt vong quét khi
sudn xung di€u khi€n chuyén tir [0] 1én [1]

Khong cé

N

Ti€p di€m chuyén d6i Am cho phép dong cung
cAp thong mach trong mot vong quét khi sudn
xung diéu khién chuyén tir [1] xudng [0]

Khong cé

Vi du minh hoa:

Dang LAD Dang STL

0.0 000 LD I0.0

| o —C ) wor

10.0 Q0o 1o I0 0
— | | | ¢ ) ED

= Q0.0

| | | 4 )

1 | F () ET -

*, Mot s ti€p di€m trong ving nhé dic biét:

O nhé M6 ta

SMO0.0 Luon ¢6 gid tri logic bang 1

SMO.1 C6 gid tri logic bing 1 & vong quét diu tién

SMO0.2 Bit bdo dit liéu bi that lac ( 0- dit liéu con di; 1- dit liéu bi that lac)

SMO0.3 Bit bio PLC dudc déng ngudn(1- & vong quét dau tién; 0- § vong quét tiép
theo)

SMO.4 Phat nhip 60 gidy ( 0- cho 30 gidy ddu; 1- cho 30 gidy sau )

SMO.5 Ph4t nhip 1 gidy ( 0- cho 0.5 gidy dau; 1- cho 0.5 gidy sau )

SMO0.6 Nhip vong quét ( 1- cho vong quét luan phién )

SMO.7 Bit chon ch& @6 cho PLC ( 0- TERM; 1- RUN )
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1.2. Cdc l¢nh lién két logic co bdn
a/. Lénh AND (A)
Lénh A phdi hop gia tri logic clia mot ti€p diém n véi gid tri bit ddu tién clia ngin x&p. K&t
qui ctia phép tinh dugc dit lai vao bit ddu tién trong ngin x&p. Gid tri clia cdc bit con lai
trong ngin x&p khong bi thay ddi

Ca phdp STL: A n

Vi du: Hinh vé mo td s ddo mach dién ctia mot lién két AND

o

Sz

H1

bén H1 chi sang khi tat cd cdc cong tic dudc dong lai. Khi 1 cong tic hd mach thi den H1
ciing bi cdt mach. Lién k€t AND c6 trang thai 1 khi tit cd cdc ngd vao c6 trang thdi 1.
b€ gidi quyét van dé nay, tru6c tién ta cAn phdi 1dp mot bang xdc 1ap cdc ngd
vao/ra (hay bang trang thdi) d€ k&t ndi véi PLC.

BANG TRANG THAI

KY HIEU | PIA CHI (TOAN HANG) | GIAI THICH (MO TA)
S1 10.0 Cong tic thudng hé

S2 10.1 Cong tic thudng hd

HI Q0.0 Pén bdo

Chuong trinh dudc vi€t trong PLC & cdc dang LAD, FBD va STL dugc cho nhu sau

LAD FBD STL
‘ I I Wi i _ LD I0.0
| Lo 100 AND (00 i I0 1
| b 01 - 000
Sd db k&t ndi véi PLC nhw hinhvé M1 .
-~ 10.0 Q0.0 (g)
|_—r 82 10.1
L . Hl
P
L
C
24 VDC co
L n M




b/.Lénh OR (O)

Lénh OR phdi hop gid tri logic ctia mot tiép di€m n vdi gid tri bit dau tién cia ngin x&p. K&t qua phép tinh
dugc dit lai vao bit ddu tién trong ngin x&p. Gid tri clia cdc bit con lai trong ngin x€p khong bi thay ddi.
n

Ci phdp & STL:

O

Vi du: Hinh vé mo t3 sd dd mach dién ctia mot lién két OR

DPén H6 sdng khi mot hodc ti't cd cdc cong tic déu dong mach. Ngod ra cla lién két OR ¢6

S1

N

82

H6

trang thdi 1 khi it nhaAt mot trong cdc ngd vao c6 trang thdi 1.

DPé€ gidi quyét van dé nay, trudc tién ta can phdi 1ap mot bang xdc 14p cdc ngd vao/ra (hay

bang trang thai) d€ k&t ndi v6i PLC.

BANG TRANG THAI

KY HIEU

PIA CHI (TOAN HANG) | GIAI THICH (MO TA)

S1 10.0 Cong tic thudng hg
S2 10.1 Cong tic thudng hd
H6 Q0.0 bén bdo
Chuong trinh dudc vi€t trong PLC & cdc dang LAD, FBD va STL dugc cho nhu sau
LAD FBD STL
0.0 Q0.0 LD In.o
| | ( ) i< 0OR  p=G00 0 10 1
(N = Qo0
0.1
| |
I I
So do k&t ndi véi PLC nhu hinhvé
0 kétnoi véi nhu hin Vel__|
| s1
100 Q0.0 ®
M o
L~ 10.1 Hé6
P
L
C
24 VDC
CcoO CO
I | MIN M ¢ ¢
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1.3. Lién két cdc cong logic co bin

a/. Lién két AND truéec OR

LAD FBD STL
R (T L0 o | LD I0.0
| | | | L “”_ é ID . 1
0.2 7 0 0.2
| o 0 I0.3
| |t|.3I = Q0.0
b/. Lién két OR truéc AND
LAD FBD STL
00 102 300 i | i I 100
S | ) :g:]_ O D =400 0 01
" | A I0.2
I 1 02 = 00 .1

1.4. Cdc bai tap iing dung

Baitap 1: Mach duy tri tw giit.

Thiét lap PLC diéu khién 1 déng co theo yéu cdu:

- Nhdhn Start, dong co khdi dong va lam viéc.

- Nhdn Stop, dong co ngiing

- Mach c6 bdo vé cdc su c6 ngdn mach, qud tdi

Bai tdp 2: Mach ddo chiéu quay dong co.

Thiét lap PLC diéu khién 1 dong co theo yéu cdu:

- Nhédn FDW, dong co khdi ddng va quay theo chiéu thudn.

- Nhédn REV, dong co khéi dong va quay theo chiéu nhich.

- Nhdn Stop, déng co ngiing

- Mach ¢6 bdo vé cdc su c6 ngdn mach, qud tdi

Bai tdp 3: Mach mach diéu khién tudn tu cuong bikc.

Thiét lap PLC diéu khién 2 dong co theo yéu cdu:

- Khi md mdy thi dong co 1 mdi mé mdy trudc sau dé mdi moé mdy dugc dong co 2.

- Khi dung mady thi ca 2 dong co cung ding

- Mach ¢6 bdo vé cdc su c6 ngdn mach, qud tdi
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Bai tap 4: Mach lua chon cdc kha ndang.(1 trong 3 kha ndng)
Thiét lap PLC diéu khién yéu cdu: Chi can nhdn 1 trong 3 niit nhdn déng thi Y1 hoat déng.

So db ndi citng.

Bai tdap 4: Mach lva chon cdc kha ndang.(2 trong 3 kha ndng)
Thiét lap PLC diéu khién theo yéu cdu: Chi cdn nhdn 2 trong 3 niit nhdn déng thi HI sdng.

So db ndi ciing

P

Bai tép 5: Mach mach diéu khién tudn tu cuéng bikc.

Thiét lap PLC diéu khién 2 déng co theo yéu cdu:
- Khi mé mdy thi dong co 1 mdi mé mdy trudc sau dé mdi md mdy dugc dong co 2.
- Khi dung mdy thi dong co 2 ditng trudc sau dé mdi dung dugc dong co 1

- Mach c6 bdo vé cdc sy c6 ngdn mach, qud tdi

2. Cdc l¢nh ghi / xéa (set/ reset) gid tri cho tiép diém

.2.1. Mach nhé R-S: Mach nay c6 hai trang théi tin hi€u § ngd ra tudng ng vdi cdc trang
thdi tin hiéu dit § ngd vao. Néu ngd vao cd trang thdi 1 thi ngd ra c6 tin hiéu 1, khi ngd vao
c6 trang thai 1 thi ngd ra ¢ tin hi€u tin hi€u 0. ngudi ta goi mach nay l1a mach nhd tin hi€u (
giong nhu mach tu giit trong diéu khi€n diung role ). Thay ddi trang thdi ngd ra: Dit (Set)
hoiac Xoa (Reset)

2.2.1énh Set (S): Lénh dung d€ déng cdc diém gidn doan da dudc thiét k&. Trong LAD,
logic diéu khién dong dién d6ng cic cudn diy dau ra. Khi dong di€u khién d&€n cdc cudn
day thi cdc cudon diy déng céc ti€p di€ém. Trong STL, 1énh truyén trang thdi bit ddu tién
clia ngin x&p dé€n cic diém thi€t k&. N&u bit ndy c6 gid tri bing 1, cdc 1énh S déng mot

Page 28




ti€p di€m hoic mot diy cac ti€p di€m (gidi han tir 1 d&€n 255). Noi dung clia ngin x&p
khong bi thay d6i bdi cac 1énh nay.

S- bit
5 )
n Trong d6: + S: Set

+ S- bit: Star bit (bit bit dﬁu)
+n: SO bit cia chudi

+ Dang LAD: P6ng mdt ming bao gdm n cic ti€p di€m ké tir dia chi S-bit, Todn hang gdm I,
Q. M, SM, V, C, T. (bit)

+ Dang STL: Ghi gi4 tri logic vio mot mang gdm n bit k€ tir dia chi S-bit
VD:Pua 5 bit 1én 1 bit dau tir Q0.0 dén Q0.4

+ Dang LAD:
0.0 G0.0
—s)
5
+ Dang STL: LD 10.0

S Q0.0, 5
2.3.1énh ReSet (R): Lénh dung d€ ngit cic di€m gidn doan da dudc thi€t k€. Trong LAD,
logic diéu khién dong dién ngit cdc cudn diy dau ra. Khi dong diéu khi€n dén cdc cudn
day thi cdc cudn diy mé cic ti€p di€m. Trong STL, 1énh truyén trang thdi bit ddu tién cia
ngin x&p dén cic di€m thi€t k&. N&u bit ny c6 gid tri bing 1, cdc 1énh R s& ngdt mot tip
di€m hoic mot diy cdc ti€p di€m (gidi han tir 1 d&€n 255). No6i dung clia ngin x&p khong
bi thay ddi bdi cdc 1énh nay.

S- bit
R D
o Trong d6: + R: Reset

+ S- bit: Star bit (bit bit dau)

+n: S6 bit ctia chudi
+ Dang LAD: Ngit mot ming bao gdm n cic ti€p di€m k& tir dia chi S-bit. N€u S-bit lai chi
vao Timer hodc Counter thi Iénh s& xod bit dau ra ctia Timer hoic Counter d6. Todn hang
gdm1,Q, M, SM, V, C, T. (bit)

+ Dang STL: Xoa mot mang gém n bit k& tir dia chi S-bit. N&u S-bit lai chi vao Timer hoic

Counter thi 1énh s& xod bit dau ra ctia Timer hoic Counter d6.

VD:Pua 5 bit tir 1 xuéng 0 bit dau tir Q0.0 d&n Q0.4

| 0.0 o0,
[ ¢
| 1] (Rr)
;

LD 10.0
R QO0.0, 5
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2.4.Cdc vi du ung dung bo nho
* VD1: Mach chét 14n nhau bing hai van tir

Qua viéc khdi dong S1 hodc S3 cdc bd nhd 1(van tir 1) hodc bd nhd 2(van tir 2) s€ dugc dat.
Nit nhin s2 1am nhiém vu cit mach.

- Bang Trang Thdi:
BANG TRANG THAI
KY HIEU | PIA CHI (TOAN HANG) | GIAI THICH (MO TA)
S1 10.0 Nit nhan thudng hd
S2 10.1 Niit nhan thudng déng
S3 10.3 Nit nhan thudng hd
Y1 Q0.0 Van tir 1
Y2 Q0.1 Van tir 2

- Chuong trinh (LAD):

[ Metwark. Comment

0.0 G0 [o.0
| 1 /| ()
1
Metwork 2
|
0.1 (0.0

[, 1
1 /|

Lt
L

Hetwork 3 Metwark Title

[ Metwark. Comment

0.2 (0.0 QoA
| 1 /| ()
1
Metwork 4
|
0.1 G0

[, 1
1 /|

Lt
L

Vidu 2: Mach tudn ty cudng biic bdo 16

Qua viéc khéi dong niit nhan S1 (I0.0) ngd ra Q0.0 sé& dugc dit. Khi nhan S2 (I0.1) ngd ra
Q0.1 cling dugc dit. Bing nit nhdn S3 ca hai ngd ra sé dudc dit ngude lai. Khi c6 sy 6 thi
cd hai bo nhé Q0.0 va Q0.1 ciing dudc dit ngugc lai qua nit nhan thudng déng S4 (10.3). Nt
nhan thudng déng S5(10.4) d&€ phuc hdi mach, khi d6 qua trinh mdi cé thé bit dau.
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- Bing Trang Thai:

BANG TRANG THAI
KY HIEU | PIA CHI (TOAN HANG) | GIAI THICH (MO TA)
S1 10.0 Niit nhan thudng hé
S2 10.1 Nit nhan thudng hd
S3 10.2 Nit nhan thudng déng
S4 10.3 Nit nhan thudng déng
S5 10.4 Niit nhan thudng déng
K1 Q0.0 Khdi dong tir
K2 Q0.1 Khdi dong tir
H1 Q0.2 ben bao
-Chuongtrinh(LAD)
Hetwork 1 Metwark. Title
| M etwiork Comment
10.0 Q0.2 Q0.0
— )
1
Network 2
|
0.2 Q0.0
— 7 ; D]
0.3
N Ry —
Network 3
|
10,1 Q0.0 Q0.2 Q0.1
— —— —— )
1
MHetwork 4
[
0.2 Go
¢ | { R
0.3 !
{ |
Hetwork 5
[
0.3 Qo2
|| s
1
L ]
HMHetwork B
[
0.4 Loz
¢ | {RD)
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3. Timer (B¢ dinh thoi )

- Timer 13 bd tao thdi gian tré giita tin hiéu vao va tin hiéu ra nén trong diéu khién
van thudng goi 1a khau tré.

- S7-200 c6 128 Timer (CPU-214; CPU-224) dudc chia lam 2 loai khdc nhau,

do la:

- Timer tao thdi gian tré khdng c6 nhé

+ On delay Timer - ky hi€u 1a TON: Timer mé chim khong cé nhé

+ Off delay Timer - ky hi¢u 1a TOF: Timer dong chdm khdng c6 nhd

- Timer tao thdi gian tré c6 nhé (Timer on delay retentive), ky hiéu 12 TONR.

- Hai ki€u Timer ctia S7-200 (TON va TONR) phan biét véi nhau & phan tng ctia n6

ddi véi trang thdi dau vao.

- C4 hai Timer ki€u TON va TONR ciing bit diu tao thdi gian tré tin hiéu k€ tir thdi
di€m c6 sudn 1én & tin hiéu ddu vio, tic 1a khi tin hiéu dau vao chuyén trang thai logic tir
01én 1, dudc goi 1a thdi gian timer dugc kich, va khdng tinh khodng thdi gian khi diu vao
c6 gia tri logic 0 vao thdi gian tré tin hi¢u dit trudc.

- Khi ddu vao c6 gid tri lgic bing 0, TON tu dong reset con TONR thi khong. Timer
TON dugc diing d€ tao thdi gian tré trong mot khodng thdi gian ( mién lién thong ), con
v6i TONR thdi gian tré sé dugc tao ra trong nhiéu khodng thdi gian khdc nhau.

- Timer TON va TONR bao gdm ba loai v6i ba do phan gidi khdc nhau, do phan gidi
Ims, 10ms, va 100ms. Thoi gian tré duoc tao ra chinh la tich ciia dé phédn gidi ciia bo

timer dugc chon va gid tri ddt trudc cho timer.

- C4c loai Timer ctia S7-200 (ddi v6i CPU-214; CPU-224) chia theo TON, TONR va

do phan gidi bao gdm:

Lénh | P06 phin gidi Giad tri cyc dai CPU 224
1 ms 32,767s T32 vaT96
TON 10 ms 327,675 T33+T36; T97+ T100
100 ms 3276,7s T37+T63; T101+ T127
1 ms 32,767s TO vaTo64
TONR 10 ms 327,67s T1+T4; T65=-T68
100 ms 3276,7s T5+T31; T69+T95
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-Cu phdp khai bdo st dung Timer trong LAD nhu sau:

LAD

Mo ta

Todn hang

Tag
IN TOMN

FT

Khai bdo Timer s6 hiéu xxx ki€u
TON dé tao thsi gian tré tinh tir
khi ddu vao IN dugc kich. Né&u
nhu gid tri d€m tdc thdi 16n hon
hoiic bing gid tri dit trude PT thi
T-bit ¢6 gid tri logic bing 1. C6
thé reset Timer kiéu TON bing
lénh R hoidc bing gia tri logic 0
tai dau vao IN

Txxx ( word )

CPU 214;,CPU 224
T32 + T63 va T96 =+
T127

PT: VW, T, ( word ),
C, 1w, QW, MW,
SMW, AC, VD, *AC,
AIW, Const.

LAD

Mo ta

Todn hang

ot
IN  TOMNR

PT

Khai bdo Timer sd hiéu xxx kiéu
TONR @€ tao thdi gian tré tinh tir
khi dau vao IN dugc kich. N&u
nhu gid tri d€m tdc thdi 16n hon
hodc bing gid tri dit truGc PT thi
T-bit c6 gia tri logic bing 1. Chi
c6 thé reset ki€éu TONR bing
1énh R cho T-bit

Txxx ( word )

CPU 214;CPU 224:
TO + T31 va Te4 =+
T95

PT: VW, T, ( word ),
C, W, QW, MW,
SMW, AC, VD, *AC,
AIW, Const.

Khi st dung timer kiéu TONR, gi tri d€m tic thdi dugc luu lai va khong bi thay d6i trong
khodng thdi gian khi tin hiéu ddu vido c6 gi4 tri logic 0. gi4 tri clia T-bit khong dudc nhé ma
hoan toan phu thudc vao két qua so sdnh giita gid tri dé€m tic thdi va gid tri dit trudc.

Khi reset mot bd timer, T-wodr va T-bit ciia n6 ddng thdi dugc xod va cé gid tri bing 0, nhu
viy gid tri d€m tic thdi duge dit vé 0 va tin hiéu dau ra ciling c6 trang théi logic bing 0.

* Bai tap @Wng dung Timer

Bai tdp 6: Mach tu dong ddo chiéu quay dong co.

Ldp trinh PLC diéu khién dong co khong dong bd xoay chiéu 3 pha rotor long séc lam viéc

theo yéu cdu sau:

- Chay thudn (nghich) 10 gidy.

- Ngung 2 gidy.

- Chay nghich (thudn) 10 gidy.
- Qud trinh ldp lai lién tuc cho dén khi nhdn niit dirng.

- Mach c¢6 bdo vé cdc su cd ngdn mach, qud tdi.

Bai tdp7: Mach khéi dong dong co ba pha bing phuong phdp doi néi sao-tam gidc.

Ldp trinh PLC diéu khién dong co khdng dong b xoay chiéu 3 pha rotor long séc khéi dong

sao-tam gidc theo yéu cdu sau:
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- Khéi dong 6 ché dj sao 15 giay.
- D0i néi 3 gidy, sau dé lam viéc dinh mitc & ché do tam gidc.
- C6 thé chon duoc chiéu quay.
- Mach c6 bdo vé cdc su cd ngdn mach, qud tdi.
Bai tap 8: Mach ty dong khdi dong tudn tw cdc ddng co.
Lap trinh PLC diéu khién ba dong co lam viéc theo yéu cdu sau:
- Khdi dong dong co DI chay 10 gidy, sau do dong co D2 tw dong chay, 15 gidy sau
dong co D3 tu dong chay tiép.
- Khi dung thi nguoc lai.
- Mach ¢6 bdo vé cdc su cd ngdn mach, qud tdi.
Bai tdp 9:Mach tu dong khéi dong tudn tu bén dong co trong ddy chuyén sdn xudt lién tuc.
Ldp trinh PLC diéu khién hé thdng dong co trong ddy chuyén sdn xudt lién tuc ( gom 4 dong
c0) theo yéu cdu sau:
- Nhdn ON dong co PI chay 10 gidy, sau dé déng co D2 tu dong chaylO gidy,sau dong
co D3ty dong chay tiépl0 gidy thi dén dong co P4 tw dong chay
- Khi nhdn OFF thi nguoc lai.
- Mach ¢6 bdo vé cdc su cd ngdn mach, qud tdi.

4. Counter (B¢ dém )

Counter 12 by d€m thuc hién chitc ning d€m sudn xung trong S7-200. Cdc by d€m clia
S7-200 dugc chia ra 1am 2 loai: Bd d€m ti€n (CTU) va B6 dé€m ti€n/ Iui (CTUD).

* B6 dém tién (CTU): B dé€m ti€n d€m so sudn 1én clia tin hiéu logic diu vao, tifc 1a
d€m s6 1an thay ddi trang thai logic tir 0 1én 1 cda tin hiéu. S& xung d€m dugc ghi vao thanh
ghi 2byte ctia bo d€m, goi la thanh ghi C-word.

Noi dung clia thanh ghi C-word, goi 13 gi4 tri d€m tc thdi cia bd d€m, luon dudc so sdnh
vGi gid tri dit trude clia bd d€m, dude ky hiéu 12 PV. Khi gi4 tri d€m tifc thdi bing hoic 16n
hon gid tri dit truc nay thi bd d€m bdo ra ngoai bing cdch dit gi4 tri logic 1 vio mot bit dic
biét clia né, goi la C-bit. Trudng hdp gia tri d€m tic thdi nhd hon gid tri dit trude thi C-bit ¢6
gia tri logic la 0.

Khéc vé6i cdc bd Timer , cic bd d€m CTU déu c6 chan ndi véi tin hiéu diéu khién xod dé
thuc hién viéc dit lai ch&€ do khéi phat ban dau (reset) cho bd d€m, dugc ky hiéu biang chir
c4i R trong LAD, hay dugc qui dinh 13 trang thdi logic clia bit diu tién cla ngin x&p trong
STL. B6 d€m dudc reset khi tin hiéu xod nay cé mtc logic 12 1 hoic khi 1énh R(reset) dugc
thuc hién véi C-bit. Khi bd d€m dudc reset, cd C-word va C-bit déu nhan gid tri 0.

* B¢ dém tién / lui (CTUD): Bo dé€m ti€n / 1oi d€m ti€n khi gdp sudn Ién clia xung vao
cdng d&€m ti€n, ky hiéu 12 CU trong LAD hoic bit thit 3 clia ngin x&p trong STL, va d€m lui
khi gidp sudn clia xung vao cdng d€m i, dugc ky hiéu 1a CD trong LAD hoic bit thit 2 clia
ngin x&p trong STL.

Giong nhu bdo d€m CTU, bd d€m CTUD ciing dudc dua vé trang thdi khdi phdt ban diu
bing 2 cdch.

Khi dau vao logic clia chian x6a, ky hiéu bing R trong LAD hoic bit thit nhat clia ngin
x&p trong STL, ¢6 gid tri logic 1a 1 hodc biing 1énh R (reset) v4i C-bit ciia bd dém.

CTUD c6 gid tri d€m tic thdi ding bing gi tri dang d€m va dudc luu trong thanh ghi
2 byte C-word ctia bd d€m. Gi4 tri d€m titc thdi ludn dudc so sdnh vé6i gid tri dit trude PV
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cda bo dém. N&u gid tri d€m tifc thdi 16n hon bing bing gia tri dit trude thi C-bit c6 gid tri
logic bing 1. Con céc trudng hgp khac C-bit c6 gid tri logic bing 0.

Bo d€m ti€n CTU cé mién gi4 tri d&€m titc thdi tir 0 d&€n 32.767. Bd d&€m ti€n/lui CTUD c¢6
mién gid tri d€m tifc thai 1a -32.767 + 32.767.

Cé4c bd d€m dugc danh s6 tir 0 d&€n 127 (d6i v6i CPU 224) va ky hiéu biing Cxxx, trong d6
xxx 12 s8 thit ty clia bd d€m. Ky hiéu Cxxx dong thdi ciing 1a dia chi hinh thic clia C-word
va clia C-bit. Mic du ding dia chi hinh thitc, song C-word va C-bit vAn dugc phin biét véi
nhau nhd ki€u 1énh st dung 1am viéc v6i tit hay véi tiép diém (bit).

Lénh khai bdo st dung bo dé€m trong LAD nhu sau:

LAD Mo ta Todn hang

Ccr Khai bdo bd d&€m ti€n theo sudn 1én ciia CU. | Cxxx ( word )

Khi gid tri d€m tic thdi C-word Cxxx 16n CPU 224: CO =
=l CTU hon hodc bing gid tri dat wuse PV, C-bit| ca7 va €80
(cxxx) c6 gid tri logic bang 1. BO dém dugc | 127

=i [ reAset}(hl dziu Va(i/R co. gia tri logic bang 1 PV( word ): VW,
B0 dém ngung dém khi C-word Cxx dat gid T. C, IW, QW
= P tri cuc dai (32.767). o ’
MW, SMW, AC,
VD, *AC, AIW,
Const.
ai bdo bo dém ti€n/lui, d€m ti€n theo | Cxxx ( wor
Cwe Khai bdo by dé /ui, d h C ( d)
sudn 1én clia CU va dém Idi theo sudn 1én | cpy 224: C48 =
={CUl CTUD ctia CD. Khi gid tri d€m tic thoi C-word 16n | 79
hon hoic bi ia tri diat trude PV, C-bit
. fhoac bang gra W dat wuee V. L0 pyv( word ): VW,
(Cxxx) c6 gid tri logic bing 1. B0 dém T, C. IW. QW
. ngiing dé€m ti€n khi C-word dat gia tri cuc l\/iW ’SMW’ AC’
dai (32.767) va nglrg dém Iui khi C-word VD ’ SAC ’AIW’
= P dat gid tri cuc ti€u (-32.767) CTUD reset khi Con’st ’ ’

dau vao R ¢6 gi4 tri logic bing 1.

* Bai tdp vng dung by dém:

Bai tép 10: Ldp trinh PLC diéu khién dong co khong dong bo xoay chiéu 3 pha rotor long séc
lam viéc theo yéu cdu sau:

- Chay thudn (nghich) 7giay.

- Nguwng 3 gidy.

- Chay nghich (thudn) 7gidy.

- Qud trinh trén ldp lai 3 lan.

- Mach c6 bdo vé cdc su cd ngdn mach, qud tdi.
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5. Bai tdp tong hop

Bai tdp 11: Ldp trinh PLC diéu khién hai dong co lam viéc theo yéu cdu sau:

- Dong co Pl lam viéc 5 gidy réi ngitng, sau dé dén dong co P2 tw déng lam viéc 5 gidy
réi ngirng 5 gidy. Péng co P2 Idp lai 3 lan nhuw vy, k& dén chu ky lam viéc ciia hai
dong co ldp lai 5 lan roi nghi.

- Mudn lam viéc nita thi khéi dong lai.

- Mach c6 bdo vé cdc su cd ngdn mach, qud tdi.

Bai tdp 12: Ldp trinh PLC diéu khién kiém sodt ddy chuyén déng hop, vdi yéu cdu sau:

- Khi nhdn START ddy chuyén hép vén hanh. Khi hdp dung céng tdc hanh trinh thi ddy
chuyén hop dirng lai, day chuyén sdn phdm bdt dau hoat dong. Cdam bién dau vao by dém sé
dém 10 san phdm. Khi dém dii san phdm thi ddy chuyén sdn phdm ditng va day chuyén hop lai
bdt dau chuyén dong.

- B6 dém duogc ddt lai va qud trinh van hanh Idp lai cho dén khi nhdn STOP.

- Mach ¢6 bdo vé su cd ngdn mach, qud tdi.

- Sodob cong nghé, bdng trang thdi nhu sau:

Bing chuyén san

Sensor

- Bdng trang thdi

BANG TRANG THAI

Ky hiéu | Piachi | Mé ta

S0 10.0 Niit khdi dong START

\Yi 10.1 Nt dieng STOP

S2 10.2 Cdm bién s lugng sdn phdm
S3 10.3 Céng tdc hanh trinh

K1 Q0.1 DPéng co bdng chuyén thiing

K2 Q0.0 DPéng co bdng chuyén sdn phdm

Bai tdp 13: Ldp trinh PLC diéu khién kiém sodt ché cho GARAGE, véi yéu cdu nhit sau:
- GARAGE cho téng 50 xe ddu.
- 0 ngé vao cé6 hai den bdo; den dé bdo GARAGE hét chd, den xanh bdo GARAGE con
cho trong.
- Duong vao va duong ra chi cho phép mot xe chay.
- Mach ¢6 bdo vé su cd ngdn mach, qud tdi.
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- So do cong nghé, bdang trang thdi nhu sau:
#7 Garage ngdm oty o thding ra

a

Gon ' | [~

N

[

bid
)t o
B Didu khidn ¥anh
——(Trdng

- Bdng trang thdi

BANG TRANG THAI

Ky hiéu | Pia chi | Mo ta

Bl 10.0 Té bao quang dién 1
B2 10.1 Té bao quang dién 2
HI 00.0 | Pen bdo dé

H?2 Q0.1 Den bdo xanh

6. Lénh nhdy va goi chuong trinh con

Cic 1énh clia chuong trinh, néu khong c¢é nhitng 1énh diéu khién riéng, s& dugc thuc hién
theo thif tu tir trén xudng dudi trong mot vong quét. Lénh diéu khién chuong trinh cho phép
thay ddi thi ty thuc hién 1énh. Chiing cho phép chuyén thit ty thyc hién, ddng 1& ra 1a 1énh
ti€p theo, t6i mot Iénh bat ky nao khac clia chuong trinh, trong d6 ndi diéu khién chuyén dén
phdi dugc dinh diu bing mdt nhin chi dich. Thudc nhém 1énh diéu khi€n chuong trinh gém:
1€nh nhay; 1&€nh goi chudng trinh con. Nhin chi dich, hay goi don gidn 1a nhan, phdi dugc
ddnh dau truSc khi thyc hién 1énh nhiy hay Iénh goi chuong trinh con.

Viéc dit nhan cho 1énh nhdy phdi nim trong chuong trinh. Nhin ctia chuong trinh con
hodc chuong trinh xit 1y ngit dudc khai bdo & ddu chuong trinh. Khong thé ding 1énh nhiy
JMP @& chuyén diéu khién tir chuong trinh chinh vao mdt nhdn ba't k¥ trong chuong trinh con
hoic chuong trinh xit 1y ngidt. Tuong tu nhu vay cling khdng thé tir chuong trinh con hoic
chuong trinh xif Iy ngdt nhdly vao bat ky mot nhdan ndo nim ngodi cdc chuong trinh dé.
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Lénh goi chuong trinh con 13 1énh chuyén diéu khién dén chuong trinh con.khi chudng trinh
con thuc hién xong cdc phép tinh clia minh thi viéc diéu khién lai dudc chuyén vé 1énh tiép
theo trong chuong trinh chinh nim ngay sau lénh goi chudng trinh con. Ti mot chudng trinh
con c6 thé goi dugc mot chuong trinh con khic trong né, cé thé goi hu vy nhiéu nhit 1a 8
lan trong S7-200. Trong mdt chuong trinh con ¢6 1énh goi dé€n chinh né, vé nguyén tic khong
bi cAm song phai d€ y d&n gidi han trén.

Néu 1énh nhiy hay 1énh goi chuong trinh con dugc thue hién thi dinh ngin x&p ludn c6 gid tri
logic 1. B&i vay trong chuong trinh con cdc 1énh c6 diéu kién dugc thuc hién nhu cdc 1énh
khong diéu kién. Sau cdc lénh LBL(Pit Nhin) va SBR, lénh LD trong STL s€& bi vd hi€u
hoa.

Khi mot chuong trinh con dugc goi, toan bo ndi dung clia ngin x&p sé& dugc cit di, dinh
clia ngdn x&p nhan gi4 tri logic méi 12 1, cdc bit khac con lai clia ngin x&p nhan gid tri logic
0 va diéu khién dugc chuyén dén chuong trinh con da dugc goi. Khi thyc hién xong chudng
trinh con va trudc khi diéu khién dugc chuyén trd lai chuong trinh di goi né, noi dung ngin
x&p da duogc cit giit truSc d6 sé dugc chuyén trd lai ngin x&p.

Noi dung ctia thanh ghi AC khong dugc cit giit khi goi chuong trinh con, nhung khi mot
chuong trinh x{t 1y ngit dugc goi, ndi dung cla thanh ghi AC sé& dudc cat gitt trude khi thuc
hién chuong trinh xi 1y ngit va nap lai khi chuong trinh xit 1y ngit da dugc thuc hién xong.
B&i vay chuong trinh xit 1y ngit c6 thé ty do sit dung 4 thanh ghi AC ctia S7-200

Lénh nhiay JMP va 1énh goi chudng trinh con SBR cho phép chuyén diéu khién tir vi tri nay
dé&n vi tri khdc trong chuong trinh. Cid phdp ctia JMP va SBR trong LAD va STL déu c6 todn
hang 12 nhin chi dich(ndi nhdy dén, noi chita chuong trinh con)

LAD STL Mo ta Toan hang

- n JPM n |Lénh nhdy thuc hién viéc chuyén | n: CPU 212: 0 =63
] di€u khi€n dé€n nhdn n trong mdt | cpy 214: 0 <255

chuong trinh (224)

LBL n |Lénh khai bio nhin n trong mot
chuong trinh

C n CALL n | Lénh goi chuong trinh con, thuc hién | n: CPU 212: 0 =15
] phép chuyén diéu khién dén chwong CPU 214: 0 =255
trinh con c6 nhén lan A
(224)

SBR n | Lénh gén nhan cho mot chuong trinh
con

CRET Lénh tro vé chuong trinh da goi | Khong ¢
( chuong trinh con ¢6 dicu kién (bit dau
CRET , - £ IR R
ctia ngan xép co gia tri logic bang 1).

_{ RET ] RET Lénh trd vé chuong trinh da goi
chuong trinh con khong diéu kién
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* Vi du chuong trinh phic tap, qud dai ta c6 thé cit NETWORK 1 bd vao SBR-0 (Chudng

trinh con).

| PROGRARM COMMEMTS
MHetwork 1 Metwork. Title
[ Metwork Camment
0.0 T38 Qo3
| | r
. 1 /0 ¢ )
Q0.3 137
—] | N TON
+1004FT
Metwork 2
I
Q0.3 M0.0 T38
| | |
— | |} N TON
+1004ET
MNetwork 3
I
Q03 T40 0.0
| | | | s )
1 | 1 | b
MNetwork 4
I
Q03 T40 T3 Qo2
| | | | | | s
1 1 /1 1 ¢ 2
MNetwork 5
I
Q03 Qo2 T39
| | | |
1 I 1 I IM TOM
+1004PT
Network 6
(]I} 0.1 T40
| | |
— | |} N TON
+1004PT
Network 7
0.3 T42 k0.1
| | | | r )
| 1 | ~
Network B
Qo3 T42 T39 G0
| | | | | | I
- 1 /1 1 ()
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Metwork 9

Qo3 FlIN] ™
| | |
— | | | H TOH
+1004PT
Metwork 10
I
Q0.3 wo.2 T42
| | |
— | | | N TON
+1004PT
Metwork 11
I
Q0.3 w02 ™ Q0.0
] l ] l | | [ )
1 I 1 I 1 I L
Metwork 12
Q0.3 101 0.2
| | | | I
I 1 I . )
w02
| |
1 I
Network 13

—(EnD)

Cach thyc hién ta dugc
O chuong trinh chinh (MAIN):

[FROGR&AM COMMENTS

Metwork 1

|
5M00 SER_O

— | e

Metwork 2
I
Q0.3 k0.0 T35
| | |
— | | | N TON
+1004PT
Metwork 3
Q0.3 T40 K00

~
s
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MNetwork 4
I
Q0.3 T40 T37 a0z
| | | | | | '
1| 1/ 1| ¢ 2
HNetwork 5
I
Q0.3 a0z T33
| | | |
1 I 1 I IM TOM
+1004PT
Hetwork 6
I
Q0.3 k0.1 T40
] | ] |
1 I 1 I I TOM
+1004PT
MNetwork 7
I
oo3 T42 k01
] | ] | . )
1 I 1 I LN
MHetwork 8
I
Qo3 T42 T34 Gaa
] 1 ] 1 ] 1 Fal
1 I 1 7 1 I ¢ D
Network 9
I
Qo3 oo T41
] | ] |
1 I 1 I 1M TOM
+1004PT
L0 ] 0.2 T4z
] 1 ] 1
1 I 1 I 18] TOM
+1004PT
Hetwork 11
I
Qo3 k0.2 T41 Qoo
I | I | I Fal
! I 1 7 1 I L )
Hetwork 12
I
ooz 10.1 MO.2
] I ] I f )
1 1 1 1 Y
bA0.2
] I
1 1
N
O chuong trinh con (SBR-0):
[SUBROUTINE COMMENTS
Metwork 1 Metwork Title
| M ebwork, Comment
0.0 T38 Q03
| | 1 s
I 1 /] ¢
Q0.3 T37
] |
1 I 1M TOM
+1004PT
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BAI 3: CAC PHEP TOAN SO CUA PLC

1. Chiic ndng truyén dan
a/. Truyén dan Byte; Word; Doubleword

A MOV
o) —IEX ENO [
5 — ~urT
D
MOV W
—EN ENO
—ry ~urr
MOV DW
— D ENC - — -
—~—1IN OuUT L.
MOV R
—EN =N —
—IN OUT |-

= MOVB IN, OUT
L MOVW IN, OUT
MOVD IN, OUT
MOVR IN, OUT

v IV I/

221 222 224

Phép truyén Move Byte s& thuc hién copy dit liéu Byte

tai ngd vao IN va truyén t6i Byte tai ngd ra OUT.

Phép truyén Move Word sé& thuc hién copy dif liéu Word

tai ngd vao IN va truyén téi Word tai ngd ra OUT.

Phép truyén Move DoubleWord sé thuc hién copy dit
lieu doubleword tai ngd vao IN va truyén téi

doubleWord tai ngd ra OUT.

Phép truyén Move Real sé& thuc hién copy mot s& thuc
32 bit tai Double Word ngd vao IN va truyén tdi

doubleWord tai ngd ra OUT.

Khi x4y ra 16i thi ngd ENO bi SET =0

Bdng gidi han vung todn hang va dang dit liéu hop 1é

Move... Inputs/Outputs Operands Data Types
IN VB, IB, QB, MB, SB, SMB, LB, AC, Constant, *VD, BYTE
Byte *AC, LD
ouT VB, IB, QB, MB, SB, SMB, LB, AC, *VD, *AC, *LD BYTE
IN VW, IW, QW, MW, SW, SMW, LW, T, C, AIW, WORD, INT
Constant, AC *VD, “AC, “LD
b ouT VW, T, C, IW, QW, SW, MW, SMW, LW, AC, AQW, WORD, INT
*VD, *AC, ‘LD
IN VD, ID, QD, MD, SD, SMD, LD, HC, &VB, &IB, &QB, | DWORD, DINT
Double Word &MB, &SB, &T, &C, AC, Constant, *VD, *AC, *LD
ouT VD, ID, QD, MD, SD, SMD, LD, AC, *VD, *AC, °LD DWORD, DINT
IN VD, ID, QD, MD, SD, SMD, LD, AC, Constant, “VD, REAL
Real "AC,°LD
ouT VD, ID, QD, MD, SD, SMD, LD, AC, *VD, *AC, *LD REAL

b/.Truyén mét viing nhé dit liéu
Phép truyén Block Move Byte, Block Move word, Block Move Doubleword
sé& thuc hién truyén mot sd lugng Byte (N) c6 dia chi Byte dau tai ngd vao IN

sang viing nhd c6 dia chi dau tai ngd ra OUT.
N 1a s& lugng Byte ¢6 gi6i han tir 1 d€n 255.
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e
A BLKMOV B .. . , N ~ 1A ~
l_r: —ex  exof- Bdng gidi han vung todn hang va dang dit liéu hop 1¢:
B 1 T
2 N out
D
L Block Move... | Inputs/Outputs Operands Data Types
BLEMOV W IN, OUT VB, 1B, QB, MB,SB, SMB, LB, "VD, "AC, ‘LD BYTE
= =W Byte N VB, IB, QB, MB, SB, SMB, LB, AC, Constant, VD, |BYTE
i our|— *AC,*LD
[ IN VW, IW, QW, MW, SW, SMW, LW, T, C, AIW, *VD, | WORD
*AC, ‘LD
B ey 18 N VB, IB, QB, MB, SB, SMB, LB, AC, Constant, *VD, | BYTE
ENO Word *AC.*LD
N s T ouT VW, IW, QW, MW, SW, SMW, LW, T, C, AQW, *VD, | WORD
= ‘LD, *AC
IN, OUT VD, ID, QD, MD, SD, SMD, LD, *VD, *AC, *LD DWORD
I? BMB IN.OUT.N Double Word | N VB, IB, OB, MB, SB, SMB, LB, AC, Constant, *VD, |BYTE
L BMW IN, OUT, N AC,*LD

BMD IN,OUT,N

vV v
221 222 224

Vi du vé truyén mét mdng dit licu BLKMOV:

Trong vi du nay mot mang dit liéu thi nhat gdm 4 Byte (N= 4) thudc viing nhé V ¢c6
dia chi dau tir VBO dudc truyén d&€n mot viing nhé V ¢6 dia chi dau tir VB 100 (ming

2). Dit liéu tai mang 1 vin khong d6i.

LAD STL
12.1 BLEMOV Move LD I12.1
EN  ENO Array 1 (VB20 to VB23) lo BMB VB20, VB100, 4
Array 2 (VB100 to VB103)
vB20 - It oUT VB100O
4N
FBD
BLEMOV B
I2.1—|EN ENQ—
VB20—{IN  OUT|-VB100
4—n
Application
VB20 vB21 vB22 vB23
Armay1 [30 | [31] [32] | 33|
block move
VB100 VB101 vB102 VB103
Armay2 [30 | [31] [32] | 33]

2. Chiic ndang so sanh

Khi 1ap trinh, n€u c6 cic quyét dinh vé diéu khién dugc thuc hién dua trén két qua cla

viéc so sanh thi c6 thé st dung Iénh so sdnh cho byte, tir hay tir kép ctia S7-200.

LAD st dung 1énh so sdnh d€ so sdnh céc gid tri cia byte, tr va tir kép (gid tri thuc hoic
nguyén). Nhitng 1&énh so sdnh thudng 12 so sdnh nhé hon hoiic biing (<=); so sdnh bing (=) va

so sdnh 16n hon hodc bing (> =).
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Bi€u dién cac I&énh so sanh trong LAD:

LAD Mo ta Toan hang
_| =0 |_ Ti€p diém déng khi | nl. n2(byte): VB, IB, QB,
nl n2 nl=n2 MB, SMB, AC, Const, VD,
== %
nl _l | |_ n2 B =byte AC
_| _[) I_ I = Integer = Word
nl n2
D = Double Integer
A |_ _
n 1—| 0 R = Real
- 1] Tiép diém déng khi | nl. n2(Word): VW, T, QW,
nl n2 nl>=n2 MW, SMW, AC, AIW,
— }=| B = byte Const, *VD, *AC
nl n2 I = Integer = Word
nl = _n2 D = Double Integer
R = Real
nl n2
=B, Ti€p diém déng khi [ nl. n2(Dword): VD, ID,
! 1 nl<=n2 QD, MD, SMD, AC, HC,
al <= — B = byte Const, *VD, *AC
—] cp|— I = Integer = Word
nl n2
D = Double Integer
nl | ¢=f 2 R = Real

2.1. Chitc ndng dich chuyén
e Dich phai Byte SHR_B va Dich trai Byte SHL_B:

Cac lénh SHR_B va SHL_B sé& dich dit li€u tai Byte ngd vao IN

sang phdi hodc sang trdi v6i s6 vi tri dich dugc nhap tai N, két

qua dugc chira vao Byte ngo ra OUT. O cdc 1&énh SHIFT thi tai
vi tri cdc Bit bi dich s& 14p ddy bing s6 0. S& vi tri Bit cin dich
dudc nhap tai ngd N <=8. Viéc dnh hudng dén cdc Bit nhd dic
biét (SM1.0 vi SM1.1 ) xin xem thém trong s tay.

Bdng gidi han viing todn hang va dang dit liéu hop 1é:

Inputs/Outputs Operands Data Types
IN, OUT VB, IB, QB, MB, SB, SMB, LB, AC, *VD, *AC, *LD BYTE
N VB, IB, QB, MB, SB, SMB, LB, AC, Constant, *VD, *AC, *LD BYTE

L
A SHR B
D —{EN ENO |~
F
8 — T|—
D
SHL B

- ENO [~
S
T SRB OUT, N
L

SLB OUT, N
V IV
221 222 224
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e Dich phai Word SHR_W va Dich trai Word SHL_W:

Saw 55

SHR W

SHL W
EN  ENC

Cédc 1énh SHR_W va SHL_W sé& dich dit li¢u tai Word ngd vao
IN sang phdi hoidc sang trdi v6i s6 vi tri dich dugc nhap tai N,
ké&t qua dudc chita vao Word c6 dia chi tai ngd ra OUT. Tai vi
tri cdc Bit bi dich s& 14p diy bing s6 0. S8 vi tri Bit cAn dich
dudc nhip tai ngd N<=16. Viéc 4nh hudng dén cdc Bit nhd dic
biét (SM1.0 va SM1.1 ) xin xem thém trong s6 tay.

Bdng gidi han viing todn hang va dang dit liéu hop 1é:

=a|

SRW OUT,N

SLW OUT,N

v [V
21 222 2%

Inputs/Outputs Operands Data Types
IN VW, IW, QW, MW, SW, SMW, LW, T, C, AIW, AC, Constant, *VD, WORD
*AC, LD
N VB, IB, QB, MB, SB, SMB, LB, AC, Constant, *VD, *AC, *LD BYTE
ouT VW, IW, QW, MW, SW, SMW, LW, T, C, AC, *VD, *AC, *LD WORD

¢ Dich phai DoubleWord SHR_DW va Dich trai Word SHL_W:

L
A SHR DW
o — EN TENC
5
a8 —In oUT
o
—m
SHI, DW
—EN TERD
—{zn ouUT
—m
=
T SRD OLIT, W
L
SLIx OLFT, M
I~ ¥ F
221 222 224

Cac lénh SHR_DW va SHL_DW s€& dich dit li€u tai
DoubleWord ngd vao IN sang phai hodc sang trdi v4i s vi tri
dich dugc nhap tai N, két qud dudc chita vao DoubleWord c6
dia chi tai ngd ra OUT. Tai vi tri cdc Bit bi dich s& dugc 14p
diy bing s& 0. SO vi tri Bit cAn dich dudc nhip tai ngd  N<=
32. Viéc 4nh huéng dén cdc Bit nhé dic biét (SM1.0 va SM1.1)
xin xem thém trong s& tay.

Bdng gidi han ving todn hang va dang dit liéu hop 1é:

Inputs/Qutputs Uperands Data Types
N VD, 10, (20, MO, SD, SMD, LD, AC, HC, Constant,*VD, *AC,"L0° | DWORD

N VB, I8, OB, MB, SB, SMB, LB, AC, Constant, "VD, *AC, *LD BYTE

aur VD, I0, (0, MO, SD, SMD, LD, AC, *VD, "AC, *L0 DWORD
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2.2. Chiic ndng chuyén doi (Converter):
*Chuyén d6i s6 BCD_I va I_ BCD

o>

BCDI  OUT

IBCD  OUT

SN
S
SIS

Lénh chuyén d6i s6 BCD sang s6 Integer (BCD_I) sé& thyc hién
viéc chuyén ddi s6 BCD tai ngd vao IN sang gia tri s6 nguyén I
va chita k&t qua vao dia chi xdc dinh tai ngd ra OUT. Gid tri c6
thé nhap tai ngdé IN tir 0 d&€n 9999BCD.

Khi x4y ra 16i chuyén ddi thi trang thdi ENO = 0.

Lénh chuyén ddi s6 I sang s6 BCD sé& thuc hién viéc chuyén ddi
s6 I tai ngd vao IN sang gid tri s6 BCD va chita k&t qua vao dia
chi x4c dinh tai ngd ra OUT. Gi4 tri c6 th€ nhap tai ngd IN tir 0
dé&n 9999 Integer.

Khi x4y ra 16i chuyén ddi thi trang thdi ENO = 0.

Bdng gidi han vung todn hang va dang dit liéu hop 1¢:

Inputs/Outputs Operands Data Types

IN VW, T, C, IW, QW, MW, SMW, LW, AC, AIW, Constant, VD, “AC,
SW. LD

WORD

out VW, T, C, IW, QW, MW, SMW, LW, AC, *VD, *AC, SW, *LD WORD

e Chuyén ddi s6 nguyén kép DI sang sé thuc R:

CERIIGER

Lénh chuyén d6i mot s6 nguyén kép DI 32 Bit sang mot
s0 thuc R va dit két qud vao dia chi dude xdc dinh tai
ngo ra OUT.

Bdng gidi han vung todn hang va dang dit liéu hop 1¢:

~~ 0|

Inputs/Outputs

Operands Data Types

DIR

IN, OUT

IN VD, ID, QD, MD, SMD, AC, LD, HC, Constant, *VD, "AC, SD, “LD DINT

ouTt VD, 1D, QD, MD, SMD, LD, AC, *VD, *AC, SD, LD

REAL

v IV [/
21 222 224

e Chuyén ddi s6 nguyén kép DI sang sé nguyén I:

CERNCE

=~ uls)

DTI IN, OUT

Leonh chuye6on G06i so6 DI_I chuye6n G06i giau tri so6 DI taui
ngotr vato IN sang moot giau tri sod nguyedn I vat tadt keot quay
tatii ngoir OUT, nedu pheup chuyeon uo06i bii tratin (keot quay luun
hun khay naong chltva cuya ngoir OUT) thG ngotr ra khodng thay
000i vat trating thaui ENO = 0.

Bdng gidi han viing todn hang va dang dit liéu hop 1é:

Inputs/Output n

Operands

Data Types

[V
221

v 7
22 224

IN

E—
D, 1D, QD, MD, SMD, AC, LD, HC, Constant, *VD, *AC, SD, *LD

—
DINT

out

VW, IW, QW, MW, SW, SMW, LW, T, C, AC, *VD, *LD, *AC

INT
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e Chuyén ddi s6 nguyén I sang sé6 nguyén kép DI:

Leonh chuyebn 106i so0 I_DI chuye6n 0006i giau trii so6 I taui
[T ngol vauo IN sang moot giau trii so6 nguyedn keup DI vat Gadt
A id 2 N . d A 2 A ~ 7, 2
D I DI keot quay tati ngotr OUT, neou pheup chuyeon uo6i bil tratin (keot
| | B Ewor quay luun hun khay naong chitwa cuya ngotr OUT) thG ngol ra
| | — khodng thay G001 vau traung thaui ENO = 0.
SI[io  vour Bdng gioi han ving todn hang va dang dit liéu hop 1é:
L
v v v Inputs/Outputs Operands Data Types
221 222 224
IN VW, IW, QW, MW, SW, SMW, LW, T, C, AIW, AC, Constant, *AC, | INT
*VD, "LD
ouT VD, ID, QD, MD, SD, SMD, LD, AC, *VD, LD, *AC DINT
e Chuyé&n ddi Byte sang so nguyén I:
- ¥ Leonh chuyeon t06i B_I chuyeon to6i dirir lieou chirua trong Byte
D -EN  ENOf cou ufia chd tali ngolr IN sang giau trii so6 nguyedn, kedt quay
F churyra vato biedn xauc tiinh tati ngotr ra OUT.
B -HIN  outrf
D
= . Bdng gidi han ving todn hang va dang dit liéu hop 1é:
T ||BTI IN, OUT
L
Inputs/Outputs Operands Data Types
4 4 4 N B, 1B, QB, MB, SB, SMB, LB, A *AC, *VD, 'LD BYTE
221 222 224 I VB, IB, QB, MB, SB, SMB, LB, AC, Constant, *AC, *VD, *L
out VW, IW, QW, MW, SW, SMW, LW, T, C, AC, *VD, *LD, *AC INT
e Chuyén doi s6 nguyén I sang Byte:
=i Leonh chuyeon Go6i I_B chuyeon t06i giau trii chirwa trong word
A cou uiia chd tali ngotr IN sang giau trii Byte, kedt quay chirua vatto
D B biedn xauc uiinh tati ngoir ra OUT. Cauc so6 nguyedn cou thed
[F e chuyeon 000i lait tint 0 Giedn 255.
B
D —IN QUT[—
5 Bdng gidi han vung todn hang va dang dit liéu hop 1é:
T ITB IN,OUT
L
Inputs/Outputs Operands Data Types
R W IN VW, IW, QW, MW, SW, SMW, LW, T, C, AIW, AC, Constant, *VD, INT
221 222 224 LD "AC
out VB, IB, QB, MB, SB, SMB, LB, AC, *VD, *AC, LD BYTE

Bai tdp ting dung: Ding 1énh MOV két hop cdc lénh da hoc viét chuong trinh diéu khién hé

thong gom 4 dong co lam viéc theo trinh ty tix dong co dau dén dong co cudi, va ditng thi
nguoc lai.
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Chuong trinh(LAD):

| PROGRAM COMMENTS |
Metwork 1 Metwork, Title
[ Metwark Comment |
ShADA P
I EM Eno——
+aon-lim outhwwn
T
EM eno f———
+00-1im outhkwvez
T LT
EM Eno ——
ron-im outh e
Metwork 2
[
1.1 T38 Qoo
| 1 1 . | e
| I 1 <= | < J
Whatd
Qoo T3r
| |
1 I I TOM
4Pt
MHetwork 3
T37 T38 Qo1
1 . | 1 .. | i
el 1 <=l | ¢ 2
W0 WS
Metwork 4
[
T37 T38 Qo2
1 . | 1 . | e
1 >= | 1 <=l | L D
Wl 2 W0
NHetwork 5
T37 k0.0 Qo3
| | | e
— >= | 1 /1 ¢ D
WAt
Network B
10.0 T38 k0.0
| 1 . | i
— | 1 <= | D
Wi
k0.0 T38
—] — TN TOM
sdpT

3. Pong ho thoi gian thuc

Trong thi€t bi kha trinh §7-200 ké tir CPU 214 tr§ di thi trong CPU c6 mdt ddng hd ghi gid tri
thdi gian thyc gdm cdc thong s6 vé nim, thing, ngly, gid, phit, gidy, va cdc ngdy trong tuan.
DPoéng ho nay dugc cip dién lién tuc bdi ngudn pin 3 volt.

Khi thuc hién 1ap trinh cho cdc hé thdng ty dong diéu khi€n cin cip nhat ddng hd thdi gian
thuc nay ta phdi thong qua hai 1énh sau:Lénh doc va Lénh ghi

Page 48



Lénh LAD STL y nghia Vung nhé
Lénh doc TODR | Lénh nay doc ndi dung cia dong
SET_RTC N N o
- T ho thdi gian thuc roi chuyén sang
=sEHN ENO ma BCD va luu vao bd dém 8 byte
lién ti€p nhau. Trong d6 byte dau
tién dugc chi dinh bdi todn hang T T: VB, IB, QB,
1T trong ciu 1énh. MB, SMB,
*VD, *AC.
Lénh ghi ZET RTLC TODW | Lénh nay ghi ndi dung ciia b6 dém
EN _EHD T 8 byte vdi byte dau tién dudc chi
i dinh trong todn hang T vao dong
hd thdi gian thyc.
47

C4c dit liéu doc, ghi v6i ddong hd thdi gian thuc trong LAD va trong STL ¢6 d6 dai mot byte
va phdi dugc mi hod theo ki€u s& nhi phan BCD

DPong hd thdi gian thuc trong S7-200 st dung 2 chif s6 cudi cho nim vi du : nim 2000 sé& 1a
00, gid tri s nam thay ddi tir 00 dén 99.

Chiing nim trong by dém 8 byte lién ti€p nhau theo thit ty:

Byte 1 Nam (0 +99) VB0

Byte 2 Thang (1+12) VBI1

Byte 3 Ngay (1+31) VB2

Byte 4 Gio(0+23) VB3

Byte 5 Phiat (0 +59 ) VB4

Byte 6 Giay (0+59 ) VB5

Byte 7 0 VB6

Byte 8 Ngay trong tuan( 1 +7) VB7
Cic kiéu dit liéu hop 1é:
Néam (yy) Thing(mm) | Ngay(dd) Gid(hh) Phat(mm) Giay(ss)
0+99) (1+12) (1+31) (0+23) (0+59) (0+59)

Riéng gid tri vé cdc ngly trong tuin 12 mot s6 tuong tng vSi ndi dung clia nibble thdp (4 bit)
trong byte theo kiéu:

Chu nhat

Thu 2

Thi 3

Thu 4 Thu 5 Thi 6

Thu 7

1

2 3

4 5 6

7

Chii $ : CPU S7-200 khong thyc hién kiém tra 12 ngdy thdng nhip c6 ding vdi thing tuong
ttng hay khong, vi du: né€u nhap ngay 30 thing 2 vin dugc chidp nhian. khong dugc st dung
cic 1énh TODR va TODW trong ca chuong trinh chinh (Main) va chudng trinh con
(Subroutine), n€u x3y ra trudng hdp nay thi Bit SM 4.3 bi SET.
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Do khong st dung 2 chit s6 ddu cda nim nén CPU khong bi dnh hudng khi chuyén sang th&
ky mdi.
Khi vi€t chuong trinh trén mdy tinh phdi chuyén dong hd ctia mdy tinh vé ki€u 24h.
* Bai tap wng dung: Viét chuong trinh PLC diéu khién bdo gi hoc cho trugng

hoc ¢6 yéu cau:

- Tir 7h00’ d&én 7h00’10”: chudng bdo vao hoc

- Tir 9h00’ d&n 9h00’08”: chudng bdo gid gidi lao

- Tt 9h15° d€n 9h15°10”: chudng bao vao ti€t hoc

- Tir 11h00° d@&n 11h00°20”: chudng bao két thic budi hoc

-Chuong trinh (LAD):

[FROGRAM COMMEMTS |
Metwork 1 MHetwark, Title

[ Mebwark Comment |

Sr0.0 READ_RTC

— I EM EnNO ——3)

MBO-T

Metwork 2

z

B3 ME 4 MES MES w0.0
| - | | & | I .-g | | ok |
1 =B} B »=k | | <= |
o o 16810

m
A

Metwork 3

[
MES WO

ES
el [ -1 I .n | [ .o |
— ==& | 1 ==F | 1 >=F | 1 <=F |

9 a u] a8
Metwork 4

m
A

ME3 ME4 MBS MBS 0.2

[_rl [ ol [.-| [ .ol ¢

| -2 | B B | <8 { )
16815 0 16410

Metwork b

ME3 ME4 MBS MBS W03

ve
I
™
-
i
m

£

L
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BAI 4: XU LY TIN HIEU ANALOG
1.Tin hi¢u Analog

Trong qué trinh diéu khi€n mot hé thdng ty dong hod c6 thé cé cic yéu cau diéu
khién lién quan dén viéc xt 1y cdc tin hiéu Analog. Cdc dai lugng vat 1y nhu : nhiét do, dp
suat, tdc do, dong chdy, do PH... cAn phdi dudc cdc bd Transducer chuin hod tin hiéu trong
pham vi dinh mitc cho phép trudc khi ndi tin hiéu vao ngd vao Analog . Vi du : chudn clia tin
hiéu dién 4p 1a tr 0 dé€n 10 VDC hoic chuén cla tin hiéu Analog 1a dong dién tir 4 dén 20
mA. Cic Modul ngd vao Analog (AI) bén trong cé cdc bo chuyén ddi ADC (Analog Digital
Converter) d€ chuyén ddi cdc tin hiéu Analog nhin dugc thanh cdc tin hiéu sd dua vé CPU
qua Bus dif liéu. Cac Modul ngd ra Analog (AO) bén trong c¢6 bd chuyén ddi DAC (Digiatal-
Analog Converter) chuyén céc tin hiéu s6 nhan dudc tir CPU ra cdc gid tri Analog c6 thé 1a
ap hodc dong.

Quy trinh Anglog input module CPU
S luing Tin hiéu
vat Iy analog chudr Resut
\ \ memory
: I :
. : AIW... :
= i rr:oRdu]e_ ADC [-| AW = —> |[Loaw ..
: L I N BLLLLEAE LS I D B B |
Sensor  Transduter R—
! 1
= Ap sult + 500mY
* Nhigtdd 1V
= Ddng chdy +5Y
= Thc dd 10V
= BapH +20ma,
= P& nhdn 4..20ma,
. vénnvanA etc. " Anglog output module
' [
! [
! [
’ :
[ ] 1 :
[ ] ' :
l y AQW. :
| od ol . n |
?ft l;ﬂhg = chép hanh = DAC AQW. <5 OUT AQW .
: Analog . |
| | I

2.Biéu dién cdc gid tri Analog

M&3i mot tin hiéu ngd vao Analog sau khi qua bd chuyén ddi ADC trong module Al
dugc chuyén thanh cdc s& nguyén Integer 16 bit c6 gid tri tir 0 d&€n +27648. Do d6 dia chi
viing nhé chita gid tri nay 1a 1 Word. Po chinh xdc ctia phép chuyén ddi nay phu thudc vao
dod phan gidi cia Modul Analog hién c6, pham vi do phan gidi 1a tir 8 d€n 15 Bits. Modul
Analog c6 d9 phan gidi cang cao thi gid tri chuyén ddi cang chinh xdc. Viéc chuyén d6i tir tin
hiéu Analog sang tin hiéu s6 1a ty 1& thuin va c6 dang dudng thing. Cdc gid tri Analog sau
khi dudc chuyén d6i thanh gid tri s6 s& dugc chita vao mdt Word 16 Bit va 14p diy cdc bit
trong word nay theo thif tu tir bén trdi sang, cdc Bit trong s& bi 14p day bing s6 0. (chi y Bit
thtt 15 12 Bit ddu : = 0 khi gi4 tri chuyén d6i 12 s6 nguyén duong va = 1 khi gid tri chuyén ddi
12 s6 nguyén am).
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Bit =& Cacddnw || 19|14 (123 (1211 (10| 9 g 7T B[54 3]2 1 1]
Gid tri bit | Dec. |Hex, |[WZ | 2W | 298 [ 202 ) o1 )10 | 58 | 28 | o7 | 28 | 56 | 4 58 (22 (1) 20
8 1128 | 80 (e (| (e (e | OO 8 O8F O8F Ok 0@ O
4q F4 40 o | | e o (e (| | R ofojoj|jo|(0fao
Ba 10 32 20 o | | e o (e (e || A LI I W 1
phin
gidi |11 16 10 = = o = x = Jf = * * * = 4f = 1 olan alao
tinh
bg‘:ng 12 3 8 * * * * * * * * * * * - 1 0 0 0
bit oo
ddu |13 4 4 = = o = = = | = = | = = = 4l = = }F = 1 oo
14 ) ) x x x x x x x x x x x * x x 1 1]
15 1 1 x x x x x x x x x x x * x x x 1
EL L

3| Két noi ngo vao-ra Analog:

~ - A 2 A - 2 N R . A A 2 PN A
bé ddm bdo tin hiéu Analog c6 dugc dd chinh xdc cao va on dinh can tudn thi cdc di€u kién

sau:

+

+ + 4+ + 4+ + 4+

Vi du vé€ k&t ndi tin hiéu Al v AO vao Modul analog

Pam bdo ring dién 4p 24 VDC cip ngudn cho Sensor khong bi 4nh hudng bdi nhiéu
va 6n dinh .
DPinh ty 1& cho module (dugc md ta bén dudi).
DAy ndi cho Sensor can dé ngin nhat tdi mic c6 thé.

St dung cdp doi day xodn cho sensor.

TAt cd cdc ngd vao khong sit dung phai dugc noi tit.

Tréanh bé cong diy din thanh nhitng géc nhon.

St dung méng di day hay cdc 6ng di day cho tuyén day.
Tranh dit cdc dudng diy tin hiéu Analog gan v6i ciac dudng diy c6 dién 4p cao, néu 2
dudng ddy ndy cidt nhau phai dit ching vudng géc v6i nhau.

ioltage transmitter

-

Curmant transmittar

@

Unusad
input

|

O

ANALOG
1N -CUT-P5 | Ro f+ A— RE B+

UYL Y

E- RC C+

Phuong phdp dinh ty 1¢ ngo vao Analog (Input calibration)
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Viéc dinh ty 1& ngd vao analog c6 d4nh hudng dén tit cd cdc ngd vao ciia modul EM
c6 Al PE dinh ty 1& ngd vao mot cdch chinh xdc, can st dung mdt chuong trinh dugc
thi€'t k& d€ tinh trung binh cdc gid tri doc dugc tir Modul. C6 thé st dung Analog Input
Filtering wizard trong STEP7-MicroWIN d€ tao ra chudng trinh nay. Nén st dung 64
gi4 tri 1A'y miu hoic hon d€ tinh gi4 tri trung binh cda tin hiéu Analog.

P& thyc hién viéc dinh ty 1& cAn theo cic budc sau:

+
+

Tét nguon cung cdp cho modul, chon pham vi ngé vao mong mudn

Cdp nguén lai cho CPU va modul c¢é Al

+ Sty duting moot Transmiter, moot nguoan aup, hay moot nguoan dodng vad Gadt vaio
giau trti O cho moot trong cauc ngour vatto.

+
+
+

Doc gid tri ma CPU nhdn duoc tai ngo vao tuong ung do.

Piéu chinh bién tré ddt gid tri OFFSET cho tdi khi gid tri doc duoc la 0.
Piéu chinh dé ting gid tri ddt vao t6i dinh mitc va xem gid tri ma CPU nhdn

duoc.

Piéu chinh bién tré GAIN cho t6i khi gid tri nhdn duoc la 32000 hodc tdi 1 gid

tri 6’ mong muon.

Ldp lai cdc budc trén néu can.

ﬂ

Expansion module

K

3

Offset Gain

OFF

Diéu chinh cdc Switch va bién tré chinh GAIN

Viéc chinh dinh cdc cong tic (Switch) trén modul Analog EM sé& thay ddi cic pham
vi do ludng dinh mitc va dd phan gidi cia Modul. C4dc pham vi va do

phin gidi dugc cho &

bang dudi day :
Configuration Switch
Ful-Seake Inpart Resolwtion
! 3 5 7 o 11
() OM OFF () OFF OFF 0 1o 30mV 12,5 mW
() OM OFF OFF O OFF 0 b L DOmY 25uV
(&) OFF il O OFF OFF 0 b 300 mY 125 uW
() OFF Ol OFF i OFF Ot 1% 250w
() OFF OFF () OFF OFF Oto 5% 1.25 mW
(&) OFF OFF O OFF OFF 0t 20 mAl 5wk
(&) OFF OFF OFF O OFF 0o 100Y 2.5 mV
OFF OM OFF () OFF OFF 25 mW 12,5 w%
OFF OM OFF OFF i OFF AS50mW 25wV
OFF OM OFF OFF OFF L) L1000 my RIITRS
OFF OFF Ol () OFF OFF +250 my 125 wW
OFF OFF Ol OFF i OFF 500 my 250w
OFF OFF i OFF OFF L) L1 F00 W
OFF OFF OFF () OFF OFF 2.5 1.25 mv
OFF OFF OFF OFF O OFF L5 2.5 my
OFF OFF OFF OFF OFF i A+l Smy
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So dd cong tic, chinh dinh pham vi do dinh mic va d6 phan gidi phu thudc vio
tirng Modul Analog. Cac thong tin nay dugc 14y tir s8 tay phin ciing ctia Modul.

4. Hiéu chinh tin hi¢u Analog

Trén CPU S7-200 c¢6 2 bién trd (2 bi€n trd nay nim dudi nip cla
module), c6 thé sit dung 2 bién trd nay d€ ting hoic gidm gid tri dugc luu trit  trong
cdc Byte ctia ving nhd Special Memory (SMB 28 va SMB 29). Cac gid tri chi doc trong 2
Byte nay c6 thé dugc st dung cho nhiéu chitc ning khiac nhau. Chiang han, diung dé€ cip nhat
gid tri hién hanh cho 1 Timer, mdt Counter , thay d6i gid tri ddt trudc, ddt cdc gial tri
gidi han.

Byte nhé SMB 28 lvu trit gid tri s6 biéu dién vi tri chinh 0. SMB 29 luu trit gid
tri s bi€u di&n vi tri chinh 1. Sy diéu chinh Analog c6 gi6i han tir 0 tdi 255 va do tin ciy tot
nhit trong pham vi tir 10 d&€n 200.

Pé thyc hién diéu chinh nay, phdi st dung mdt Tudc vit nhd: néu xoay bi€n tr
sang phai la tdng gid tri, cOn xoay sang trdi la giam gia tri.
Dudi didy 1a mot vi  du @ng dung :Timer T33 déng ti€p di€m khi VW 100 dat gid tri dit
trudc

I,
Network 1 Khoi dong
10.0 MOV _W
_I : EN ENO f—u
+04IN ouT b aco
MOV_B
EN ENO %I
SMB28 4 IN OUT RACO
MOV_W
EN ENO %l
AcodIN ouT Fvw1oo

Network 2 Tinh thoi gian
Q0.0 T332

_l s I_IN TON

VWI00 4 PT

Network 3 Dong Q0.0
T33 Q0.0

— < >

4




Sau day 1a so dd nguyén 1y mach ctia modul EM 235 3Al/ 1AO

So dé mach ngé vao :

Buffer

A ANV ~—
RA_L : = cJ_ :
c 1
Rioop <? — c [
I i
: b A
1
B+ AN N~
R8 R —l- c :
w2 L .E6
4 — c
8 i AN T —_—]
R , A=t
)
C+ AN -
RC B —]- c :
. 3 1 C:I: g b
e — '
C ? '\/\;\v T ‘-:““—
R , A=2
-
:
\:\—
Input ifferential and , A=3
common-mode filter Input selector

SW3
OFF

OFF
ON

Attenuation stage

BIPOLAR

UNIPOLAR

|

Vref
AID Converter

DATA
Analog-to-digital converter

SW5  GAIN
OFF x1
OFF  x10
ON x100
ON Not Valid
Gain stage

Vref

-
i

D/A converter

Digital-to-analog converter

DATA

L L +24 Volt
«
100

Voltage-to-current converter ot

Ul

0.20 mA
M
\
Vout
; -10.. +10 Volts

R
VA

e ]
L,

Voltage output buffer

" EMZ235 |41 %12 Bits

13 =12 Bits
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'8 -57_200

Program ‘iew Configuration PLC View/Hide Help

ﬂi|@ @|) I|E_ﬂ|nm KR nai|ﬁ@

P

(AlD | [0.00V |

(400 ] [0.00¥

(a18 ] [0.00v

H m n

B E H
0.00v ]

“E
]

B n H

01234567 012345 L]

A4 ] [poov | Aoz oy || [A0Z] poov ]

SMB 26 .J—. ] mH m N E ® ©H
0.00Y 0.00v

: “— T T |
0.00

|

Conf. Module Conf. Module

Tin hiéu Analog 12 cdc tin hiéu tuong tu (0 — 10VDC,hodc 4-20mA.....),HAu hét cic ting
dung clia chuong trinh PLC Siemens néi riéng hay cdc tng dung khiac déu can phai doc cdc
tin hiéu analog.Tin hiéu analog c6 thé 1a tin hiéu tir cic cdm bi€n do khodng cdch, cim bién
4p sudt, cAm bi&n do trong lugng......

Céac budc doc tin hiéu Analog:

a/Poc tin hiéu analog tu Modul EM231:

Céc tin hiéu c6 thé doc dugc tit Modul EM231(tuy thudc viéc chon cdc Switch trén modul):
Tin hi€u don cuc ( Tin hi€u dién 4p): 0-10VDC, 0-5VDC

Tin hiéu ludng cuc (tin hi€u dién dp): -5VDC - 5VDC, -2.5VDC - 2.5VDC

Tin hiéu dong dién :0 — 20mA ( c6 thé doc dugc 4-20mA)

Tin hi€u Analog sé& dugc doc vao AIW0,AIW?2 tudng tng,tuy thudc vao vi tri cla tin hiéu dua
vao modul

Modul EM231 c6 4 ngd vao Analog,do vdy vi tri cidc ngd vao tuong Ung la:
AIWO0,AIW2,ATW4,AIW6

Tin hiéu analog 1a tin hiéu dién 4p ,tuy nhién gid tri ma AIW doc vao khong phdi la gid tri
dién dp ,ma la gia tri dd dudc quy d6i tuong Gng 16bit.

Trudng hgp don cuc : Gia tri tot 0 — 64000 tuong tng véi ( 0-10V,0-5V hay 0-20mA)

Lién k&t sy kién ngit s6 8 véi chuong trinh ngdt INT_0 ( Khi x4y ra su kién s6 8 thi chuong
trinh INT_O dudgc thuc thi)

Cho phép ngit ( ENI)

K&t thic sy kién ngét s6 8,su kién ngit s6 8 s& dugc cho phép lai khi c6 1énh ENI

Trudng hgp ludng cuc : Gid tri tir -32000 — 32000 tuong tng véi (-5VDC — 5VDC hay -
2.5VDC - 2.5VDC).
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Vidu :

Trudng hgp don cuc: gid tri doc vao cia AIWO0 = 32000,khi d6 gia tri dién 4ap tudng

trng 12 : (32000x10VDC/ 64000) = 5VDC ( TAm chon 0 — 10VDC)

Trudng hgp ludng cyc : Gid tri doc vao cia AIWO0 = 16000,khi d6 gid tri dién dp

tuong ng 12 : ( 16000x5VDC/32000) =2.5VDC ( TAm do -2.5VDC - 2.5VDC )

Do vy cin ctf vao gid tri doc vio ctia AIW ta c6 thé diing quy tic “tam sudt”,tif d6 c6 thé
tinh dudc gid tri dién 4p twong Gng.Tir gid tri dién 4p ta c6 thé suy ra gid tri mong mudn.
] Thong thudng cdc tin hiéu Analog doc vao bao gid ngudi st dung ciing mong mudn
doc dugc chinh gid tri mong mudn ( Vi du: gid tri khoi lugng trong doc dau cian Loadcell, gid
tri 4p sut trong doc tin hiéu tit cdm bi€n 4p suit.....)

] Phuong phdp doc Analog trong trudng hgp nay ta s& khong can quan tim nhiéu dén
ch& d6 don cyc hay ludng cuc,ma chi can xdc dinh dugc 2 di€m,tir d6 14p dugc phuong trinh
dudng thing ( Gid tri mong mudn doc theo AIW)

[ Vi du: D€ doc khdi lugng tir ddu cin :Ta xdy dung ham Khdi lugng theo AIW( 14 tin
hiéu doc vao)

] Budc 1: Ta cin xdc dinh 2 diém:

Piém 1: Ta online trén may tinh,doc gia tri AIWO 13 x1,trong trudng hop & diém 1 (
Piém 1 12 di€m ta dit qua cin chudn 1:c6 khdi lugng m1 1én ban cin) ,Tuong tu ta c6
thé xdc dinh dugc di€ém 2 ( tuong Gng x2 va m2).

T d6 ta ¢6 2 di€m : Pi€m 1 (x1,m1), Diém 2 (x2,m2).

Phuong trinh dudng thing di qua 2 di€m 1,2 ¢6 dang:

(X-X1/X2-X1) =(Y-Y1/Y2-Y1), Tt d6 rit Y theo X

D6 chinh 13 phuong trinh khoi lugng theo AIW.

Vi du cu thé: Pi€ém 1 (0,0), di€m 2 ( 32000,1000)

Phuong trinh 13p:

(X-0/32000-0) = ( Y-0/1000-0) Twr d6 suy ra:

Y= 1xX/32

Vay : Khéi lugng = AIW /32

b/Xuat tin hi¢u analog qua modul EM232:

Céc tin hiéu c6 thé xui't ra Modul EM232(tuy thudc viéc chon cdc Switch trén modul):
Tin hi¢u don cyc ( Tin hiéu dong dién): 0-20mA

Tin hi€u ludng cuc (tin hi€u di€n dp): -10VDC - 10VDC

Tin hi€u 0 -20mA tuong tng vdéi gid tri 0 — 32000

Tin hiéu -10VDC — 10VDC tuong tng -32000 — 32000

Gi4 tri xuat ra Modul EM232 dugc dua vao 6 nhé AQW tuong ng.

¢/ Modul EM235:

Céc tin hiéu c6 thé doc dugc thong qua Modul EM235 ( Tuy theo Switch chon trén
Modul):

bon cyc:0-50mV,0- 100mV,0-500mV,0-1V,0-5VDC,0-20mA,0- 10VDC.
Ludng cuc : +-25mV , +-50mV , +-100mV , +-250mV , +-500mV , +-1VDC ,+-2.5VDC,
+-5VDC ,+-10VDC

Gi4 tri tuong ng cho ch& dd don cuc : Tir 0 — 64000

Gi4 tri tuong ng cho ch& dod ludng cuc : -32000 — 32000

Ngoai ra Modul EM235 con ¢6 2 Ngd ra Analog output tudng tng : +-10VDC, 0 —20mA
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BAI 5: PLC CUA CAC HANG KHAC

Trong bai nay gidi thiéu mot s6 dic diém cla cic PLC cia cdc hing khic nhu
Omron, Mitsubishi ciia Nhat Ban.

1 PLC cua hing Omron:
* Cac PLC ho CPM1A

Céac PLC loai nay la ciac PLC c¢ kich thuGe
nhé gon, ciu tric dong nha't mdt khdi, trén mdi
CPU c¢6 sdn tir 10, 20, 30, 40 ngd /0. TAt ca cic
CPU dang nay déu c6 ngd ra Role.

P& dit liéu trong RAM klhong bi mat khi PLC
bi mat dién thi ngudi ding c6 thé sit dung mot
Card nhé Flash Memory.

Kha niang mo rong:

Céc modul CPU c6 thé md rong thém 3 modul
md rong, mdi module m§ rong cé tir 30-40 I/O
Chiic ndng loc tin hiéu ngo vao:

Céc ngd vao c6 khad ning dap dng nhanh,

nhan biét trang thdi tin hiéu ngd vao trong

vong 0,2 ms va c6 khd ning chdng nhiéu

B¢ dém toc do cao

Bo d€m toc do cao cho phép ting kha ning d€m 1én hoidc xudng va khong bi dnh hudng bsi
chu ky quét cia CPU.

Timer

Cic Timer c6 kha ning tri hodn tir 0.5 ms d&n 999,9s. c6 tong s& 128 Timer.
Chiic nang chinh dinh tin hi¢u Analog

Tl‘énCPUC(’)?"" o % 1?2 1 1 - 1?2 1 3 1 s, e N oaw. 2 s 1 A A log
May ti nh c6 chay
SYSWIN
[ ———— RS-232( Adantar (op—Coiiie

© © 000000009 '\
L) & epmainainiciniay

1 Ve e
™ Ty 000600008
J 7 \=7

Truyén théng
Céic PLC CPMIA c6 kha ning két ndi véi cdc mdy tinh c4 nhan PC, chuyén d6i giao ti€p
RS232 cho truyén thong 1-1 va bd chuyén ddi giao ti€p RS-422 cho truyén thdng 1-n.
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Dudi ddy la toan b cdc Module ho CPMI1A
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oy o s o nechule’) oy oaa ppEreEd T
o & 5 o appzaoas = Y )
gl aHIRIRIA IR ) E.I.‘? " 4
[ hacaaciis r:".:.'::::f““
_—— —— _— e L TN W
~ =TT
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10 1D Polnls zo O Polnls 30 10 Polnls
CPMI-0COR-D CPH1-2C0R-O CPM1-HCOR-0
oy paa peparsa o e oy oaa ppEreEd T
QI e peal el sl ol e e drl o e ferl |Q
[ I eyt
qtﬂ"“
— -
o
=TT )
—
o Shooareestst @ 4
= =7 |
oo 10 Polnls EXPANSION AMALOGC MODULE RS-232 Adaplar RS-dz2 Adaptol
CPH1-20EDR 1/0 MODULE CPM1A-MADD CPMA-CF0 CPMA-ZAF
CPM1A-20EDD

* Cac CPU ho C200Ha

Céic PLC ho C200Ha 1a ho cdc PLC c¢d trung binh, dugc phdt trién dva trén cic PLC ho
C200H. C4dc CPU C200Ha. c6 nhiéu uu di€ém nhu bd nhd dugc md rong hon, toc dd xi 1y
nhanh hon, dugc hd tr¢ Protocol Marco (thli tuc tryén thdng cho cdc Modul ASCII va Basic
Modul )va c6 thé tlly chon gin thém cdc card PCMCIA . dudi diy 12 mot sd dic di€m cia
cac PLC thudc ho nay.

+ Co6 11 loai CPU thudc ho nay

+ Ngudn cung cip 12 module tich rdi véi CPU

+ Téng s6 1/O: 1184

+Tdc do xi 1y: 0.1 ps/lénh

+ Kha ning md rong l1a 3 Backplane(rack mé rong)

+ Céc chiic ning tich hgp cho phép cdc PLC ho nay giao ti€p v6i nhau mot cich dédang.

+ Kh3 ning truyén thong véi cdc bing diéu khi€n van hanh (OP), cic bd doc mi vach,.. st
dung Devicenet cho phép chiing c6 thé két ndi d& dang véi cdc thiét bi clia cdc hing
khdc nhu cdc bod bi€ tan hay cdc thi€t bi Analog.

+ St dung phAn mém SYSMAC V1.2 hoic SYSWIN V3.0 trd 1én.
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Hackplane

11D Modules
Special /D Modules
Communication CPU
IMadules

Cdu hinh ciia 1 PLC ho C200H o

Expansion /'O Racks Slave Racks

Backplane

10 Mod ules
Special 110 W

odules Fiber-optic
ommunication Modulss

cable ar WO Medules an
twis led-pair Special 110 Modules
cable

Remate /0
Slave Module

Backplane va cdc modul md rong

2 PLC cia hang Mitsubishi: -
Trong phian nay chi dé cip tdi cdc CPU A
ho FX18S, FX IN, FX2N, FX2NC , cu thé

la cac CPU ho FX 2NC.

Céc CPU loai nay sit dung phan mém

FX-WIN va GPP-WIN, chiing c6 mot s6 dic diéu sau.

+ Tinh hiéu qua cao

+ C6 thé soan thdo chuong trinh & 3
dang la LAD, STL va FBD

+ k€&t nbi: ¢6 khad ning k&t ndi vé6i tat cd

ciac CPU cua Mitsubishi, CC Link,
Profibus, AS-1 va cdc mang khac.

+ st dung trong céc linh vuc diéu khién c6
s6 lugng ngd vao ra t6i 256 1/0 CPU ho FX

Duoi ddy la pham vi md rong I/0 ciia cac CPU ho FX

Series I Basic unit [ Extension unit
Fxznc | 1 [N I
Fizn | 16 I S

EXon 2+
EX48 |ro
30 80 2095 120128 150 180 210 240 256

Number of I/O points
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BAI 6 : LAP PAT MO HINH PIEU KHIEN BANG PLC.

1. MO HINH PIEU KHIEN PONG CO SAO — TAM GIAC

* Yéu cau cong nghé:

Lap trinh PLC chuong trinh diéu khi€n Pgpg AC 3 pha rotor 16ng séc biing phuong phdp d6i
ndi sao — tam gidc. C6 yéu cAu nhu sau:

- Nhan FWD ddng co khdi dong va quay theo chiéu thudn véi cudn day stator ndi hinh sao,
sau 5 gidy dong cd ty dong ddi ndi sang hinh tam gidc, dong co ti€p tuc khdi dong va lam
viéc dinh mic & ché do tam gidc.

- Nhan REV, qué trinh khéi dong va 1am viéc tuong tu v6i chiéu quay nghudc lai.

- Nhan OFF dong co dirng ty do.

* Nhiém vu:

- V& mach dong lyc.

- Lap bang xdc 14p ngd vao/ra.
- V& sd d6 ndi day PLC.

- Viét chuong trinh PLC S7-200 theo ngdn ngit LAD trén phin mém STEP7-Microwin V3.2
hodc V4.0.

- K&t noi thiét bi ngoai vi, download, van hanh chuong trinh trén S7-200, CPU 224.

* Mach dong luc:

L1
L2
L3
N
PE = == == o - _._._,_._._,_._._._,_._._,_._._._._._._?_._

A0
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* §¢ d6 ndi ciing:

K1 K2 | K3 K4

-
3
-
\—I—}_
A
]

K2 K1 K4
7 7 7 K4 9K3 7 H1 H2 H3 H4

Sl R e R o A RN

N

* Mo ta hoat dong:

Khi nhan S2, K1 c6 dién va tu duy tri, dong thdi Role thdi gian T va K3 c6 dién, dong
co chay phéi-& ch& do ndi Y. Sau mdt thdi gian di dudc chinh dinh trude K3 bi hd mach va
K4 c6 dién, dong cd chay phdi & ch€ do ndi tam gidc.

Nhan S1, dong co dudc cit khdi ngudn dién . Biy gid nhan S3, K2 c6 dién, dong thdi
T va K3 c6 dién, dong co chay trdi-& ch€ dd ndi Y. Qud trinh 1ap lai gidng nhu & trudng hop
trén.

Céc khdi dong tir K1 va K2 dugc khéa chéo 1an nhau.

* Bang trang thai:

Ki hi¢u bia chi Mb ta
F2 10.0 B cit dong qua tai
S1 10.1 Nt nhin cdt mach - thudng dong
S2 10.2 Nt nhan thudng mé - chay phdi
S3 10.3 Nit nhan thudng md - chay trdi
K1 Q0.0 Khdi dong tir chay phdi
K2 Q0.1 Khdi dong tir chay trdi
K3 Q0.2 Khéi ddng tir chay sao (Y)
K4 Q0.3 Khéi dong tir chay tam giac(A)
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H1 Q0.4 Dbeén bdo ché& do chay phdi
H2 Q0.5 Peén bdo ché do chay trdi
H3 Q0.6 Pén bdo ché& do chay ndi sao
H4 Q0.7 Dbeén bdo ché€ do chay ndi tam gidc
* Noi day PLC: -
ﬁé— K1 K2
10.0 Q0.0
s1 ™M™ RN
I K2 K1
- 10.1 Q0.1
s2 ™ ~J
I B (1) 002 K3 K4
]
> m:/ P K4 K3
H1
C Q0.4 ®
H2
Q0.5 ®
Q0.6 ® H3
H4
Q0.7 @
24VDC coM coM L N
ouT
| | N A F

* Chuong trinh:




2. MO HINH PIEU KHIEN DAY CHUYEN SAN XUAT LIEN TUC

* Yéu ciu cong nghé:

Khi nhan START: Hé thong dong co hoat dong tir dong co cudi day chuyén dén dong
co dau day chuyén Ian lugt cdch nhau 05 gidy.

Khi nhan nit STOP: Hé thdng dong cd dirng tir ddng co diu day chuyén dén dong cd
cudi day chuyén 1an lugt cach nhau 10 gidy.

Hé thong c6 bdo vé su c6 ngdn mach, qué tai.
* Nhiém vu:
- V& mach dong lyc.

- Lap bang xdc 1ap ngd vao/ra.
- V& s6 do ndi day PLC.

- Viét chuong trinh PLC S7-200 theo ngdn ngit LAD trén phan mém STEP7-Microwin V3.2
hoic V4.0.

- K&t ndi thi€t bi ngoai vi, download, vin hanh chudng trinh trén S7-200, CPU 224.

* Mach dong luc:

L1
L2
L3

-
=
!
I
!
1
1
1

—?—— SRR -—r.—— N R -—r—.-

NI

.
ey
E—
p—
E—
ey
—

A~
e
S
S~

e eeeeeee

%
g%
5~
.-
A
g%

s
ey
5~

! 1 1
G iy Oy g
* Bang trang thai:
X4c dinh ngd vao/ ra
Ky hiéu Toédn hang Mo ta
STOP 10.0 Dirng hé théng
START 10.1 Khdi dong hé thong
K1 Q0.0 Contactor kh&ng ché& dong co 1
K2 Q0.1 Contactor khdng ché& dong co 2
K3 Q0.2 Contactor kh&ng ché& dong co 3
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K4 ‘ Q0.3 ‘ Contactor khdng ch& dong co 4

* Noi day PLC:
STOP
- K1 RN1
S~ | 100 Q0.0 ﬁaf
!
L o K2 RN2 >ZI
. 0.1
START Q ~J
K3 RN3>:I
Q0.2
P K4 RN4
Q0.3 \37
24VDC COM COM L N
| | IN ouT .
| [
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3. MO HINH PEN GIAO THONG CHO MOT NGA TU

* Yéu cau: Lap trinh PLC diéu khién dén giao thong cho ngi tu, v6i yéu ciu nhu sau:
- Bén xanh sdng trong khodng thsi gian 25 gidy.
- beén vang sang trong khodng thdi gian 5 gidy.
- PBeén d6 sang trong khoang thoi gian 30 gidy.
- Mach c6 bdo vé su ¢6 ngin mach, qua tdi.
* S¢ d6 cong nghé:

* Po thi thoi gian:

Q0.5 Bac do

Q0.4 [ ] Bac vang

Q0.3 | Bac xanh

Q0.2 | pong dd

QO-1 [ | Bdéng vang

Q0.0 | Bong xanh
. . . t—t— . . I

5] 10 20 30 40 HhO ©0 JFO B8BO t/s
* Nhi€ém vu:
- V& mach dong lyc.

- Lap bang xdc 1ap ngd vao/ra.

- V& s dd ndi day PLC.
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- Viét chuong trinh PLC S7-200 theo ngdn ngit LAD trén phan mém STEP7-Microwin V3.2
hodc V4.0.

- K&t ndi thi€t bi ngoai vi, download, vin hanh chuong trinh trén S7-200, CPU 224.

* Bang trang thai:

Ki hié¢u Dia chi Mo ta
ON 10.0 Khdi dong hé thong
OFF 10.1 Dirng h¢ thong
X1 Q0.0 beén bdo xanh huéng dong
Vi1 Q0.1 beén bdo vang huéng dong
P1 Q0.2 bén bdo d6 huéng déng
X2 Q0.3 Dbeén bdo xanh hudng bic
V2 Q0.4 beén bdo vang hudng bic
P2 Q0.5 beén bdo @6 hudng bic
* Noi day PLC: ™
N .
10.0 Q0.0 ®
—'ﬂOF |—I'_1,— Vi
- 10.1 Q0.1 ®
1
Q0.2
P X2
L Q0.3
V2
C Q0.4 ®
P2
Q0.5 @
24VDC CcOM cont LN
| | IN OUT | ﬁ v
| I

* Chuong trinh:




4. MO HINH TRON HOA CHAT

* Yéu cau: Lap trinh PLC diéu khi€n bon tron héa chat tir hai loai héa chat khac nhau, theo
yéu cau:

- Khi nhan START thi bom 1 va bom 2 hoat dong dé dua hai loai héa chi't bon chita.

- Khi héa chit trong bon diy thi bom 1 va bom 2 tu dong dirng, dong thdi dong cd tron hoat
dong d€ tron héa chat.

- Sau 10 gidy, dong co trdn ty dong dirng, dong thdi van dién m3 va bom 3ty dong hoat
dong dwa sin pham ra ngoai.

- Khi héa chit trong bon can, bom 3 ty dong dirng va van dién ty dong déng lai, ddng thdi
bom 1 va bom 2 ty dong hoat dong trd lai bit dau chu ky mdi, qud trinh ldp lai 5 1an thi dirng
ludn.

- Khi nhan STOP thi hé thdng dirng hoat dong.

* So d6 cong nghé:

Bom 1 Bom 2

/ S1:Bio day

O O——

!

S2:Bao can

May tron Van dién Bom 3

* Mo ta:

Trén sd dd cho thdy c6 hai dudng dng d€ dua hai loai hod chit khdc nhau diéu khién bing
bom 1 va bom 2 vio binh tron diéu khi€n bdi mdy tron, sdn phadm dua ra bsi van va bom 3.
Theo gidi miic hod chit bing cAm bi€n bdo ddy va cdm bi€n bdo can.

Qud trinh dudc 1am viéc nhu sau: Khi nhan nit START thi bom 1 va bom 2 diéu khién qua
(Q0.0) va (QO0.1) hoat dong dé dua hai loai hod chit khdc nhau vao binh. Khi dung dich trong
binh da dat mifc cuc dai thi cAm bi€n bdo day (10.4) tic dong dirng hai bom va bit diu qua
trinh tron, qué trinh nay dugc diéu khién bdi dong cd tron (Q0.2) va thdi gian tron cAn thiét
12 5 gidy. Sau khi tron xong sdn phdm dugc dua ra qua van (Q0.3) va bom 3 (Q0.4). Khi xi
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hét san pham thi cAm bi€n bao can (10.5) tic dong déng van va dirngbom 3. Pdng thai lic d6
bom 1 va bom 2 tu dong hoat dong trd lai cho chu ky mdi, chu trinh lip lai 5 1an thi dirng
ludn. Trong qud trinh hoat dong c6 sy ¢d hodc nhan nit STOP thi hé thdng dirng ngay.

* Nhiém vu:

- V& mach dong lyc.

- Lap bang xdc 14p ngd vao/ra.

- V& 50 do noi day PLC.

- Viét chuong trinh PLC S7-200 theo ngdn ngit LAD trén phan mém STEP7-Microwin V3.2
hodc V4.0.

- K&t ndi thi€t bi ngoai vi, download, vin hanh chuong trinh trén S7-200, CPU 224.

* Mach dong luc: L1 L2 L3
T Z ya yi >

77 ¢ i

> A
Kio— L L _ K2L _ K3 _ L L _K4 I \\

RN RN RN RN

CB

* Bang trang thai:

Ki hi¢u Dia chi Mb ta
START 10.0 Khdi dong hé thong
STOP 10.1 Dirng hé thong
CB 10.2 Bdo vé ngdn mach
RN1234 10.3 Bdo vé& qud ti
S1 10.4 C4m bi€n bdo day
S2 10.5 C4m bi€n bdo can
K1 Q0.0 Piéu khién bom 1
K2 Q0.1 biéu khién bom 2
K3 Q0.2 Piéu khién dong cd trOn
K4 Q0.3 Diéu khi€n bom 3
\Y, Q0.4 biéu khién van xi
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* Noi day PLC:

START RN RN RN RN
B Ty Q0.0 K1 232
STOP
S o
CB Q0.1 K2

10.2 P

RN1234
.:/\'/ 03 L Q0.2 K3
s1

10.4 Q0.3 K4

S2 C

10.5
Q0.4 _®

24|VIDC COM IN . LN

- R o 1AV
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5.MO HINH THANG MAY XAY DUNG

* Sd d6 cdng nghé.

7~
C&ng tic glgl
han trén
| |
| |
| |
| |
| |
| |
| |
| |
O Nang
() ping |nang g S Gang tic gidl
() Ha Ha O i'D

* Mo ta hoat dong:

Thang mdy xay dung hoat dong nhu sau:

Khi nhan nit nhdn ning thi ghu s& chay 1én dén cdng tic gidi han trén thi gau dirng lai. Khi
nhan nit nhin ha thi gau sé ha xuéng dén cdng tic gidi han dudi thi gau dirng lai. Trong khi
dang di chuyén néu nhan nit nhan dirng thi gau dirng lai va sau d6 c¢6 thé nang gau 1én hay
ha gau xudng theo mong mudn.

Céc trang thdi nAng 1én, ha xudng hoic dirng déu dugc thong bdo bing dén bdo.

* Bang trang thai:

Ki hiéu Dia chi Mo ta
S1 10.0 Nang thudng md
S2 10.1 Ha thudng md
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S3 10.2 Durng thudng dong
S4 10.3 Gidi han trén, thudng dong
S5 10.4 Gidi han dudi, thudng dong
K1 Q0.0 Piéu khién gau chay 1én
K2 Q0.1 Diéu khién gau chay xudng
H1 Q0.2 ben bdo ning
H2 Q0.3 bén bdo ha
H3 Q0.4 beén bdo dirng
* Noi day PLC:
S1
J 10.0 Q0.0 K1
S2
} 10.1
S3 Q0.1 K2
II 10.2 P
S4
Q0.2 ‘®Hl—
—1—10.3 L

H2
—1—{10.4 Q0.3 (X) |

Q0.4 (X) |
24VDC | COMIN

| COM

o g
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1. Gido trinh PLC S7-200
Ng6 Quang Ha- Trin Vin Trong - Trung TAm Viét Ditc
2. Tai liéu thyc hanh PLC S7-200 - Trung Tam Viét Biic
3. Hu6ng dan thi€t k&€ mach va lap trinh PLC
Tran Thé San (bién dich)- NXB Pa Ning-2005
4. Piéu khién logic 14p trinh PLC
Ting Vin Mui(bién dich)- NXB Thong Ké&-2006

9,1

. Ty dong hod véi simatic S7-200 — NXB Nong Nghiép Ha Noi
Nguyén Doin Phudc
Phan Xuin Minh

6. Speicher

7. Automatisieren mit SPS Theory und Praxis.
8. S7-200 Progammable Controller System Manual -
Siemens C79000-G7076-C230-02

9. PLC Omron Catalogs & manuals V5 (8-01)
10. Mitsubishi-S6 tay huéng din 1ap trinh ho FX
JY-922d48301
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