LAP TRINH PLC

Muc tiéu:
* Hi€u dugc cau tao PLC, hé thong diéu khién s dung PLC

* Ghép n0i dugc cac phan tU vao/ ra vGi PLC
* Lap trinh dugc cho PLC S7 — 200
* C6 kha nang tu nghién cltu d€ 1ap trinh cho cac loai PLC khac
* Thiét ké hé thOng diéu khi€n don gidn st dung PLC
NOi dung:
* T6ng quan vé PLC.
* Cac phan tU vao/ra tin hiéu.
« Thiét bj diéu khién kha trinh PLC S7-200 cUa SIEMENS
* Hé 1énh cla S7 — 200
* Diéu khién tuan ty
Piéu ki€n tién quyét:

* Sinh vién di hoc qua cic hoc phan: Pién t co ban, KV thuat
xung s0, Biéu khién logic, Ky thuat Lap trinh.




LAP TRINH PLC

Chuong 1: TOng quan vé PLC
1.1. Lich st ra doi
1.2. PLC la gi?
1.3. Cau tao PLC.

Muc tiéu:

-Trang bi cho sinh vién kién thUc tOng quan vé PLC tU lich st
phét tri€n, cdu tric bén trong cling nhu cach thic hoat dOng,
Ung dung cUa PLC trong trong linh vuc diéu khién tu dOng.




LAP TRINH PLC

Chuong 2: Cac phan tU vao/ra tin hi€u. (12LT + 2 BT)
2.1. Cac khai niém co ban:
2.2. Cac phan ti dau vao:
2.3. Cac phan tu dau ra:
2.4. Ghép noi phan t vao ra voi PLC

2.5. Cac modul trong hé théng di€u khién

PLC
Muc tieu:
-Trang bi cho sinh vién ki€n thlc c4c phan tU vao ra cla PLC
nhu: Cam bién, nit nhan, relay, contactor, vale, phitong, bién
tan...

- Sinh vién két nOi dugc cac phan t( vao ra vGi PLC




LAP TRINH PLC

Chuong 3: Thi€t bi diéu khién kha trinh PLC S7 200 cUa
SIEMENS

3.1. Cac thanh phan cla mot hé PLC S7 200.
3.2. Phan cling cua PLC S7 200

Muc tieu:

-Trang bi cho sinh vién kién thUc ban dau vé cdu hinh
cUa PLC ciing nhu cOng truyén thong ma PLC dang giao
ti€p vdi bén ngoai (Nhu PC, TD, PG...).

- GiGi thiéu vé cau tric bd nhd cla PLC dé sinh vién
c6 th€ dé dang 1ap trinh va xU 1y d{r liéu sau nay.




LAP TRINH PLC

Chuong 4: Hé 1énh cua S7 - 200

4.1. Phuong phdp lap trinh cho PLC.
4.2. TAp 1énh S7 200.

Muc tieu:

- Trang bi cho sinh vién kién thlc vé c4c thanh phan co ban
dé€ 1ap trinh va nap chuong trinh cho PLC.

- Trang bi cho sinh vién cac loai ngén ng(t d€ 1ap trinh cho
PLC.

- Sinh vién 1ap trinh dugdc cho PLC S7-200 bang cac ham cé
trong thu' vién cla phan mém Step7 MicroWin va md réng dé
sinh vién c6 thé 1ap trinh cho céac loai PLC cUa cac hang khac.




LAP TRINH PLC

Chuong 5: Pi€u khi€n tuan tu

5.1. Gioi thiéu chung
5.2. Thiét ké chuong trinh

Muc tieu:

- Trang bi cho sinh vién kién thlc vé c4c thanh phan co ban
dé€ 1ap trinh va nap chuong trinh cho PLC.

- Trang bi cho sinh vién cac loai ngén ng(t d€ 1ap trinh cho
PLC.

- Sinh vién 1ap trinh dugdc cho PLC S7-200 bang cac ham cé
trong thu' vién cla phan mém Step7 MicroWin va md réng dé
sinh vién c6 thé 1ap trinh cho céac loai PLC cUa cac hang khac.




TONG QUAN VE PLC

1. Khai niém vé PLC

PLC (Programable Logic Controler ) 1a mOt thiét bi di€u khi€n s dung mOt b nhé cé
th€ 1ap trinh, bd nhd nay sé 1uu gilr cac cau tric 1énh (logic, thdi gian, b0 d€m, cac
ham toan hoc...) d€ thuc hién cac chitc ning di€u khién

Chuong trinh
Piéu khién

Tin hiéu
Piéu khién

Tin hiéu vao—— —




TONG QUAN VE PLC

1. Khai niém vé PLC

PLC (Programable Logic Controler ) 1a mOt thi€t bi diéu khi€n sU* dung mOt bd nhé ¢
th€ 1ap trinh, bd nh§ nay sé luu gilr cac cau tric 1€nh (logic, thdi gian, b0 dém, cac
ham toan hoc...) d€ thuc hién cac chitc ning diéu khi€n

Fu=shbutton
Switches

Sensors



TONG QUAN VE PLC

1. Khai niém vé PLC

PLC (Programable Logic Controler ) 1a mOt thi€t bi diéu khi€n sU* dung mOt bd nhé ¢
th€ 1ap trinh, bd nh§ nay sé luu gilr cac cau tric 1€nh (logic, thdi gian, b0 dém, cac
ham toan hoc...) d€ thuc hién cac chitc ning diéu khi€n

2. CO s@ phat tri€n:

Hé diéu khién c6
dién
Cac phan tr dau vao |:> B0 di€u khi€n |:> Phan t chap hanh

Nt nhan RO le Poéng co
Cong tac Cong tac to Cong tac to
Cong tac hanh trinh Relay thOi gian Vale thuy Iurc, khi nén

C3m bién b6 dém B0 hién thi




TONG QUAN VE PLC

1. Khai niém vé PLC

PLC (Programable Logic Controler ) 1a mOt thi€t bi diéu khi€n sU* dung mOt bd nhé ¢
th€ 1ap trinh, bd nh§ nay sé luu gilr cac cau tric 1€nh (logic, thdi gian, b0 dém, cac
ham toan hoc...) d€ thuc hién cac chitc ning diéu khi€n
2. CO s@ phat tri€n:
Hé diéu khién c6
Vi‘aﬁ? SU dung cac niit nhan dé€ diéu khién 3 may bom nudc hoat ddng tuan tu
bang khai dong tU.

4 1
|
|
suAW S2
K1 i K2 K3 i
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|
s3




TONG QUAN VE PLC

1. Khai niém vé PLC

PLC (Programable Logic Controler ) 1a mOt thi€t bi diéu khi€n sU* dung mOt bd nhé ¢
th€ 1ap trinh, bd nh§ nay sé luu gilr cac cau tric 1€nh (logic, thdi gian, b0 dém, cac
ham toan hoc...) d€ thuc hién cac chitc ning diéu khi€n

2. CO s@ phat tri€n:

Hé diéu khién str dung
PLC

Nhap
s0 liéu

|

XUrly

!

Két
qua




TONG QUAN VE PLC

1. Khai niém vé PLC

PLC (Programable Logic Controler ) 1a mOt thi€t bi diéu khi€n sU* dung mOt bd nhé ¢
th€ 1ap trinh, bd nh§ nay sé luu gilr cac cau tric 1€nh (logic, thdi gian, b0 dém, cac
ham toan hoc...) d€ thuc hién cac chitc ning diéu khi€n

2. CO s@ phat tri€n:

Hé diéu khién str dung
PLC
Cac phan tr dau vao |:> B0 di€u khi€n |:> Phan t chap hanh

Nt nhan PLC Poéng co
Cong tac Cong tac to
Cong tac hanh trinh Vale thuy luc, khi nén

C3m bién B0 hién thi




TONG QUAN VE PLC

1. Khai niém vé PLC

PLC (Programable Logic Controler ) 1a mOt thi€t bi diéu khi€n sU* dung mOt bd nhé ¢
th€ 1ap trinh, bd nh§ nay sé luu gilr cac cau tric 1€nh (logic, thdi gian, b0 dém, cac
ham toan hoc...) d€ thuc hién cac chitc ning diéu khi€n

2. CO s@ phat trién:

Hé diéu khién str dung
PLC

Motor Starters
[Digit=l Citpeds)

Indicator Lights
[Digital Oxtpt=]

WO Expansion Module

Sensors
[Digit=l Input=]

Fushbwuttons
Digital Inputs)

N ddde



TONG QUAN VE PLC

1. Khai niém vé PLC

PLC (Programable Logic Controler ) 1a mOt thi€t bi diéu khi€n sU* dung mOt bd nhé ¢
th€ 1ap trinh, bd nh§ nay sé luu gilr cac cau tric 1€nh (logic, thdi gian, b0 dém, cac
ham toan hoc...) d€ thuc hi€n cac chUrc nang di€u khién
2. CO s@ phat tri€n:

So sdnh giita hé diéu khién c6 dién va

—2LC S—

Pac diém so sanh Bang diéu khién co dién PLC
[Ph&@n t diéu khién (Phan Muc dich dac biét Muc dich chung
cUrng)
[Pham vi diéu khién INhO va trung binh Trung binh va 16n
Thay d6i thém b6t Khé De
Thoi gian lap dat Vai tudn, vai thang Vai ngay
[Bao tri, bao dudng Kho Dé
Ip6 tin cay Phu thuOc nha thiét k& va ché tao [Cao
r-liéu qua kinh té U'u diém cho sdn xudt nho U'u diém cho sdn xudt nho, trung

binh va 16n




TONG QUAN VE PLC

1. Khai niém vé PLC

PLC (Programable Logic Controler ) 1a mOt thi€t bi diéu khi€n sU* dung mOt bd nhé ¢
th€ 1ap trinh, bd nh§ nay sé luu gilr cac cau tric 1€nh (logic, thdi gian, b0 dém, cac
ham toan hoc...) d€ thuc hién cac chitc ning diéu khi€n

2. CO s@ phat tri€n:

3. Cau triac PLC:

:

Bé n_hl' C
d+liOu SO
Thiét bi CPU
13p trinh Bénhi |*
* |ch-—ng trxnh Caengra
e ~

{:

Nguan nu«i

N6t nhEn

CYm biOn

R-le
§inb,o



TONG QUAN VE PLC

1. Khai niém vé PLC

PLC (Programable Logic Controler ) 1a mOt thiét bi di€u khi€n s dung m6t b® nhé cé
thé 18p trinh, bd nhd nay s& luu gilr cac cdu tric 1€nh (logic, thdi gian, b dém, cic
ham toan hoc...) d€ thuc hién cac chitc niang di€u khi€n

2. CO sO phat trién: Bé nhi |- Ndt
- , d=+liOu Ceeng nhEn
3. Cau truc PLC: 1 cpu [T - Cm
Thiét bl Bé nh|, - —» -R-le
&p trinhl— | ch-—g Ceengral - §inbo
frxnh
Nguan nuc«i

* CPU(Central Processcing Unit) Ly bé x6 ly trung t&m na c& nhiOm vd ®Ou khiOn vu quiin ly mai
ho't ®&ng b2n trong PLC .
* BO nh@:
TEtcq c c loti PLC ®u s6 déng 3 loti bé nhi sau:

Bé nhi ROM (Read Only Memory)

Bé nhi RAM(Random Acess Memory)

Bé nhi EEPROM(Electrical Erasable Programable ROM)
* Thi€t bi 1&p trinh c6 th€ 1a may tinh ca nhan PC, may 13p trinh chuyén dung PG, hay mdy 1&p trinh hién
thi cam tay TD.
* NguOn nuéi. La khdi cung cdp ngudn dé€ nudi toan bO hoat dOng clia PLC. Ngudn nudi ndy cé thé dugc
cung cap bdi ngudn DC, AC tuy thuOc vao tUng loai PLC



TONG QUAN VE PLC

1. Khai niém vé PLC

PLC (Programable Logic Controler ) 1a mOt thi€t bi diéu khi€n sU* dung mOt bd nhé ¢
th€ 1ap trinh, bd nh§ nay sé luu gilr cac cau tric 1€nh (logic, thdi gian, b0 dém, cac
ham toan hoc...) d€ thuc hién cac chitc ning diéu khi€n

2. CO s@ phat tri€n:
3. Cau triic PLC:

* Cau triic cOng vao/ra bac diém. .
- Ca thO ®&ng ¢t ®-ic c ding ®On
mét chiOu IEn xoay chiOu, khi néi vii

e

a 0.0 %g“l’ c,c thiOt bb ngopi kh«ng cCn phén
Mich ’ § biOt cuc tYnh.
- IR 2vbc-  yava - §,p 8Ng chEm, kh«ng chbu ®-c tCn
7 € se ®ang c¥4 cao.
— ’ - §ang ¥t ®ic dRng tfi khofing
o 2A+ 5A tud thuéc tong h-ng chO tlo.
i 2.2: CEufrEc cha ceeng ra - Tueei thd thEp (i0p ®Om r-e chg

cho phbp ®ang c¥i vui chbc nghxn
ICn).



TONG QUAN VE PLC

1. Khai niém vé PLC

PLC (Programable Logic Controler ) 1a mOt thi€t bi diéu khi€n sU* dung mOt bd nhé ¢
th€ 1ap trinh, bd nh§ nay sé luu gilr cac cau tric 1€nh (logic, thdi gian, b0 dém, cac
ham toan hoc...) d€ thuc hién cac chitc ning diéu khi€n

2. CO s@ phat tri€n:
3. Cau triic PLC:

* Cau tric cOng vao/ra

b2l

Lamp

= Q0.0

Mich 4 &

trong

PLC XZ_> K 24V —

1L

Hxnh 2.3: CEutréc cfia @Cura
tranzitor

Pac di€m.

- Ch@ ®ang c¥it ®ic dBng ®On mét
chiOu, khi néi vii cc thiOt bP ngopi
phei ph@n biOt clic tYnh.

- § p gng rEt nhanh, chPu ®-ic tCn sé
®ang ¢4t cao.

- §ang c¥i ®-ic dBng t9i khoving 50mA.
- Tueei tha cao.



TONG QUAN VE PLC

1. Khai niém vé PLC

PLC (Programable Logic Controler ) 1a mOt thi€t bi diéu khi€n sU* dung mOt bd nhé ¢
th€ 1ap trinh, bd nh§ nay sé luu gilr cac cau tric 1€nh (logic, thdi gian, b0 dém, cac
ham toan hoc...) d€ thuc hién cac chitc ning diéu khi€n

2. CO s@ phat tri€n:

3. Cau tric PLC:

* Cau triic cOng vao/ra Pac diém. .
- Chg ®a&ng c¥it ®ic ding ®On met
chiOu. )
i i ch - § p @ng ret nhanh, chbu ®ic tCn se
X5 Iy ®ang c¥4t cao.
ALH IS 4 — U?);r;_ - §ang ¢4t ®-ic dBng tfli khofing 50mA.
100 - - Tueei tha cao.
1M

24VDC Hxnh 2.4: CEu tréc chia ®Cu ra vuo



TONG QUAN VE PLC

1. Khai niém vé PLC

PLC (Programable Logic Controler ) 1a mOt thi€t bi diéu khi€n sU* dung mOt bd nhé ¢
thé& 1ap trinh, b0 nhd nay s& luu gilk cac cau tric 1€nh (logic, thdi gian, bd dém, cac
ham toan hoc...) d€ thuc hi€n cac chUrc nang di€u khién

2. CO s@ phat tri€n:

3. Cau triac PLC:
4. Pac diém PLC:

* Cau triic don gidn vai thi€t k€ c6 cau tric nhd gon
* Chju dung dugc méi trudng cong nghiép (rung, dd am, ti€ng On, nhiét dJ ... cao)

* Lap trinh don gidn, thuc hién dugc nhiéu chlc ning diéu khién (logic, di€u khién
tuong tu PID, truy€n thong...)

* Ngon ng(r 1ap trinh dOng



TONG QUAN VE PLC

1. Khai niém vé PLC

PLC (Programable Logic Controler ) 1a mOt thi€t bi diéu khi€n sU* dung mOt bd nhé ¢
th€ 1ap trinh, bd nh§ nay sé luu gilr cac cau tric 1€nh (logic, thdi gian, b0 dém, cac
ham toan hoc...) d€ thuc hi€n cac chUrc nang di€u khién

2. CO s@ phat trién:
3. Cau truc PLC:

4. Pac di€m PLC:
Cac loai PLC Siemens

PLC

e
[
£ s

]
SE
= =
]
- |
——
S S
= =
= =
-
=

VIR

S7-200

| SIMATIC:
S7-400 5




TONG QUAN VE PLC

1. Khai niém vé PLC

PLC (Programable Logic Controler ) 1a mOt thi€t bi diéu khi€n sU* dung mOt bd nhé ¢
th€ 1ap trinh, bd nh§ nay sé luu gilr cac cau tric 1€nh (logic, thdi gian, b0 dém, cac
ham toan hoc...) d€ thuc hién cac chitc ning diéu khi€n

2. CO s@ phat tri€n:

3. Cau triac PLC:
4. Pac diém PLC:

Nguon noi PLC
Model Description Power Supply Input Types Output Types
I DD DT 20.4-28.8VDC 6 0o 4 0C
221 ACDCRelay 85264 VAL, 4763 Hz |6 DC 4 Ralay
T3 DDWZITHC 20.4-28.8VDC a0nc G OC
272 ACIDCRelay 8264 VAC, 4763 Hz |BDC G Ralay
224 DOIDCIDC 204283 VD0C 14 DC 10 DC
224 ACTDCRelay 85264 VAL, 4763 Hz |14 DC 10 Falay
224 XP DC/DCIDC 20.4-28.8VDC 14 DC, 2 Analog |10 D, 1 Analog
224 6P AL DR elay 85264 VAL, AT-63 Hz |14 DL, 2 Analog |10 Relay, 1 Analog
35 DOIDZIDC 20.4-28.8VDC 24 DC 16 DC
226 ACIDC/Helay 85264 VAC, 4763 Hz |24 DC 16 Ralay




TONG QUAN VE PLC

1. Khai niém vé PLC

PLC (Programable Logic Controler ) 1a mOt thi€t bi diéu khi€n sU* dung mOt bd nhé ¢
th€ 1ap trinh, bd nh§ nay sé luu gilr cac cau tric 1€nh (logic, thdi gian, b0 dém, cac
ham toan hoc...) d€ thuc hién cac chitc ning diéu khi€n

2. CO s@ phat tri€n:
3. Cau tric PLC: Boc tin hiéu
4. Pac di€m PLC: dau vao

Thuc hién
chuong trinh
diéu khién

5. Vong quét (Cycle scan):

CPU, xU' Iy c4c yéu cau
truyén thong (néu co)



TONG QUAN VE PLC

6. l'J'ng dung PLC.

Theo tai li€u phan tich clla Puc thi PLC duoc st dung dé diéu khi€n trong nén cong
nghi€p Viét Nam la 70%.




CO SO LOGIC KY THUAT SO

1. Hé dém:

PLC gi6ng nhu mOt may tinh, né luu trlt va x(r 1y tin hiéu & hai dang ON va OFF
(1 hodc 0), goi l1a cac bit nhi phan. Cac tin hiéu nay c6 th€ dugc st dung 1a cac tin

hiéu ddc 1ap, c6 thé dugc dung dé€ bi€u dién mot gia tri sO

a. Hé thap
phan:

La hé dém co s 10:

Caccons0:0,1,2,3,4,5,6,7,8,9
Trong sO: 1, 10, 100, 1000. . .

b. Hé nhi phan:

La hé dém co s 2:

Céc con s0: 0, 1
Trong sO: 1, 2, 4, 8. . .

Bit c6 trong sO cao nhat (MSB)

l

Bit c6 trong sO thap nhat (LSB)

l

27

26

25

24

23

22

21

20




CO SO LOGIC KY THUAT SO

1. Hé dém:
a. Hé thap phan
b. Hé nhi phan

Chuyén doéi ttr hé nhi phan sang hé th@p phan

P& chuyén doi tUr hé nhi phan sang hé thap phan ta thuc hién theo ba budc sau:
* Tim tat ca bit c6 gia tri 1 tU phdi qua trai (tUr LSB dén MSB)
* Viét c4c gid tri thap phan tuong Ung cho cac bit mang gia tri 1

* Cong tat ca cac gia tri thap phan nay

Vidu: 2T 28 2> 24 28 22 2t 20
O |0 1 |0 1 |0 |O

=40

o
I

10

32



CO SO LOGIC KY THUAT sO

1. Hé dém:
a. Hé th@p phan
b. Hé nhi phan

Bit, Byte, Word, Double Word

MOi con sO trong hé nhi phan bi€u dién bang 1 bit, 8 bit dugc goi la 1 byte,
2 byte la mOt word va 4 byte 1a m6t double word

1 1 0 1 1 0 0 1 1 1 0 0 1 0 1 1
« Byte >
< Word >
Bytel Byte2 Byte3 Byte4
« Double Word >

Trudng Cao Pang Kinh t& - K¥ thudt Hai Duong Copyright @ by Nguyén Trung

\1C1]



CO SO LOGIC KY THUAT sO

1. Hé dém:
a. Hé thap phdn
b. Hé nhi phan

Logic 0 va logic 1

Cac thiét bi l1ap trinh di€u khién chi c6 thé xUr ly dugc tin hiéu & dang
“DONG” hodc “MO”, “ON” hodc “OFF” (“tdn tai” hodc “khong ton tai”).
Hé nhi phan 1a hé bao gom hai con s6: 0 va 1. “0” chi ra rang khéng c6 tin
hiéu, tuong duong véi trang thai “MO” cUa ti€p di€m, “1” nghia 1a c6 tin
hiéu, tuong duong vdi trang thai “DONG” cla ti€p diém.

e

, o =T
Vidu: Input 1

Off
Logic 0

24WDC |

PEE |
Input 1

24VWDC |



CO SO LOGIC KY THUAT sO

1. Hé dém:
a. Hé thap phdn
b. Hé nhi phan
c. S6 BCD(Binary-Coded Decimal):

La mOt sO thap phan dugc biu dién bang 4 bit nhj phan, nhu vay s0 nhj
phan s& dugc chia thanh nhém 4 bit, mOi bit nay bi€u dién mOt con sO
thap phan tuong Ung ’

So6 thap phén S6 BCD

0000
0001
0010
0011
0100
0101
0110
0111
1000
1001

© 0o ~NOoO Ol h WN - O



CO SO LOGIC KY THUAT sO

1. Hé dém:

a. Hé thap phdn

b. Hé nhi phan

c. S6 BCD(Binary-Coded Decimal):

d. Hé Hexa:
La hé dém co s0 16:
Céc cons6:0,1,2,3,4,5,6,7,8,9,A,B,C,D,E, F
Trong s0: 1, 16, 256, 4096. . .
(Trongd6 A=10,B=11,C=12,D=13,E =14, F = 15)

Chuyén doi gitra hé th@p phdn va hé Hexa
Vidu: 2B,

=2x16"'+ 12x16° = 43,



CAC PHAN TU VAOIRA TiN HIEU

1. Cac khai niém co ban:

a. Pau vao s6:  Con duoc goi la dau vao tin hiéu roi rac, 1a cac dau vao
cla PLC chi nhan c4c tin hiéu & hai dang “CO” hoac “KHONG” c6, cac tin
hiéu nay c6 thé 1ay tU nit nhan, cong tac, cAm bién hanh trinh, cdm bién

tiém can... . . e aa A < . oan ,
b. Pau ra so: Con dugQc goi la dau ra tin hi€u r0i rac, la cac dau ra cuUa

PLC chi nhan céc tin hiéu & hai dang “DONG” hodc “MO”, cic dau ra nay
thuong dugc ndi v&i cac cudn day Relay, Contactor, Pén, Vale ... Cdc phan tU
nay s€ dugc diéu khién bat tat bdi PL ™

:J_'_c.
CO: Logic 1 S
Tin hiéu & mUc cao
A . PLC
KHONG:LOglC 0 Inputs

Tin hiéu & mUc thap

PLC Output




CAC PHAN TU VAOIRA TiN HIEU

1. Cac khai niém co ban:

a. Pau vao s6:  Con duoc goi la dau vao tin hiéu roi rac, 1a cac dau vao
cla PLC chi nhan c4c tin hiéu & hai dang “CO” hoac “KHONG” c6, cac tin
hiéu nay c6 thé 1ay tU nit nhan, cong tac, cAm bién hanh trinh, cdm bién

tiém can... . . e aa A < . oan ,
b. Pau ra so: Con dugQc goi la dau ra tin hi€u r0i rac, la cac dau ra cuUa

PLC chi nhan céc tin hiéu & hai dang “DONG” hodc “MO”, cic dau ra nay
thuong dugc ndi v&i cac cudn day Relay, Contactor, Pén, Vale ... Cdc phan tU
nay s€& dugc diéu khién bt tat bdi PLC

Switeh




CAC PHAN TU VAOIRA TiN HIEU

1. Cac khai niém co ban:
a. Pau vdo tuong tu: La cac dau vao PLC nhan cac tin hiéu bién thién lién
tuc. th€ hién & dong dién va dién ap
b. PAu ra turong tu: 1.a cic dau ra cla PLC c6 tin hiéu bién thién lién tuc, c6
thé€ 1a dién 4p hodc dong dién.

Lewel
Transmitter

Current-to-Pneumatic Air
Transducer Supphy

Lp ;

’
Air-Operated

A7
-~
‘ Flow-Control
? Vake
B




CAC PHAN TU VAOIRA TiN HIEU

1. Cac khai niém co ban:
a. Pau vdo tuong tu: La cac dau vao PLC nhan cac tin hiéu bién thién lién
tuc. th€ hién & dong dién va dién ap
b. PAu ra turong tu: 1.a cic dau ra cla PLC c6 tin hiéu bién thién lién tuc, c6
thé€ 1a dién 4p hodc dong dién.

0-10VDC

50 Lbs = 1 ¥DC
100 Lbs = 2VDC
200 Lbs = 4 VDO
400 Lbs = 8 VDC
Logwigal 500 Lbs=10VDC

Transducer Analog Weight
Meter

~ PLC
Analog Quiput

T

TN o
o i
——= B
e #y /

\ Va4

0-10VDC 0- 500 Lbs



CAC PHAN TU VAOIRA TiN HIEU

1. Cac khai niém co ban:

2. Cac phan tu dau vao:
La cac phan tU chuyén dbi cac tin hi€u vat 1y thanh tin hiéu dién dua tdi cac
dau vao cla PLC. C6 th€ 1a cong tac, mit nhan, cam bién,...

a. Niit nhén. Céu tao

1
1
'J;;'(:’ ff/?:j; J’Jf f":’ g f":’ : f);,ff f{;é{; e f{’ e
e Ve -
5 o
Pushintton o S ) 1
s H 53
o o =) 7
4 et
A % ' 7
- ° Jl{J 1 .
K)’hl_eu i ,,f,/,_,r,,lu,/ff, T
1
1
1
1
1
1

|
W



CAC PHAN TU VAOIRA TiN HIEU

1. Cac khai niém co ban:

2. Cac phan t dau vao:
La cac phan tU chuyén dbi cac tin hi€u vat 1y thanh tin hiéu dién dua tdi cac
dau vao cla PLC. C6 th€ 1a cong tac, mit nhan, cam bién,...

a. Niit nhé@n.

b. Cong tac hanh trinh Cau tao

SCIINEE (X ionrn | e

e
R ?’g

I(J
')r
"r;
l{J
'fr
"r.
l{J
'fr
.

e e




CAC PHAN TU VAOIRA TiN HIEU

1. Cac khai niém co ban: Cau
2. Cac phan tir dau vao: fao
2 . o > P N as PN _TU
c. Cam bién cam Ung tw R TR trudng
3 Cun day
Mach dao
dbng
Nguyén ly hoat dOng:
Kb
Khi c6 vat bang kim loai dat trong viing duOng it
sUc cUa tU truOng. Trong kim loai s& hinh thanh —
dong dién xody. Nhu vay nang lugng cla b Ky hi€u i
dao CIOHg se giam, dong dién Xoay sé tang khi @
vat cdn nam cang gan cudn cam u‘ng Qua d6 n

bién d6 dao dOng cla b dao dOng s€ gidm qua
mach triger s& thu dugc tin hiéu s0, tin hi€u nay _Fe
sé dugc khuyé&ch dai thanh tin hiéu ra ‘




CAC PHAN TU VAOIRA TiN HIEU

1. Cac khai niém co ban: Céu
2. Cac phan tu dau vao:

d. Cam bién dién dung

Chat dién moi

Nguyén Iy hoat dOng:

Nguyén tac hoat dOng dua trén su thay dGi dién

N N : Cac dura
trudng. Khi c6 vat bang kim koai hodc phi kim A
nam trong ving dudng slc cla dién trudng, Ky hi€u i
dién dung cUa tu dién sé thay d6i. Dan t&i bién
d0 cUa tin hiéu trén mach dao dOng sé thay doi. @ T

Qua mach triger, mach khuéch dai ta sé thu
dugc tin hiéu sO 3 dau ra. -




CAC PHAN TU VAOIRA TiN HIEU

r re o N rd Méy phét
1. Cac khai niém co ban: séng

2. Cac phan t dau vao:

e. Cam bién quang

Led phat

Cau
tao

Thau kinh

/‘/
» @
Cac dau
ra
N ‘J \ Vat chan
RN mrot ‘\
omro
BO loc \/n
KD
Nguyén Iy hoat dOng: Led thu
Om hai bO phan chinh 1a bd phan phat va bo s en
GOm hai bQ phan c a bo phan p > Ky hiéu N

phan thu. BO phan phat phat di tin hi€u la anh
sang, gdp vat chan sé phan hoi trd lai b phan
nhan, tin hiéu nay s& dugc xU Iy va khuéch dai
thanh tin hiéu & dau ra




CAC PHAN TU VAOIRA TiN HIEU

1. Cac khai niém co ban:
2. Cac phan t dau vao:

e. Cam bién quang c6 gurong phan xa

/

o

\

Vi

Guong phan xa

Vat chan

\



CAC PHAN TU VAOIRA TiN HIEU

1. Cac khai niém co ban:
2. Cac phan tu dau vao:

e. Cam bién quang c6 gurong phan xa

reflector [ |

ernitier

datector [

)
I weflector [ |
: !
emutter | - LS
T "~ "] chject
e e
-‘- ~
detector




CAC PHAN TU VAOIRA TiN HIEU

1. Cac khai niém co ban:
2. Cac phan tu dau vao:
3. Cac phan tu dau ra:

La cac phan tU chuyén dbi cac tin hi€u dién thanh cac tin hiéu vat 1y, cac tin
hiéu dién nay 1ay tU dau ra cla PLC

a. Rela Cudn day .
Y o o Ky hiéu
Camn

Loi s [ ] mw 177

tU“

Tiép diém

' [ tuongdéng  Nguyén ly hoat dOng:
T TN Relay 1a phan t& x(r 1y tin hiéu. Khi c6 dong
Tiép diém dién chay trong cudn day gém Ung sé xuat
thudng md hién luc tU truOng hit 16i sat. Trén 16i sat cd

gan cac cap tiép diém dé déng md mach dbng
luc va mach diéu khién



CAC PHAN TU VAOIRA TiN HIEU

1. Cac khai niém co ban:
2. Cac phan tu dau vao:
3. Cac phan tu dau ra:
a. Vale

Ky hiéu

- Chuy@n d&i vi tri long vale

Chuyén d6i vi tri nong vale dugc bi€u dién bang cac 6 vudn lién nhau ky hiéu
bang cac ch(rcdi o,a,b .. Hoac cacs6 0,1, 2 ..

Vi tri “Khéng” 1a vi tri chua c6 tin hiéu diéu khién bén ngoai vao (ky hiéu la s
0, hoac ch{r b). BOi véi vale 3 vi tri, vi tri “khéng” nam & gilta. Vale 2 vi tri
“khong” nam & 6 vudng bén phai.



CAC PHAN TU VAOIRA TiN HIEU

1. Cac khai niém co ban:
2. Cac phan tu dau vao:
3. Cac phan tu dau ra:

a. Vale

- Ky hiéu ctra ni vale:

Cua Ky hiéu theo
ISO 1219
Cua néi nguén P
Cura noi tai A,B,C
Cura xa khi R,S,T
Cura diéu khién X, Y.




CAC PHAN TU VAOIRA TiN HIEU

1. Cac khai niém co ban:

2. Cac phan tu dau vao:

3. Cac phan tu dau ra:

a. Vale

- Huéng chuy€n déng cuia dong khi.
Bén trong 6 vuéng cla moi vj trf 1a cac dudng thang c6 hinh miii tén biéu dién
hudng chuyén dOng cUa dong khi qua vale. TruOng hgp dong bi chan dugc
bi€u dién bang dau gach ngang

5 8
c T\m’/g/v\

R PS




CAC PHAN TU VAOIRA TiN HIEU

1. Cac khai niém co ban:

2. Cac phan tu dau vao:

3. Cac phan tu dau ra:

a. Vale

- Cach goi ten vale:
Vale + SO ctta/ S6 vi tri + Tin hiéu diéu khién

Vidu:

Vale 2/2 diéu khién truc tiép bang diénVale 5/2 di€u khién truc ti€p bang niit nhén

T =R Am

val

a1 €

Vale 3/2 diéu khién truc ti€p bang diénVale 5/3 diéu khién gian ti€p qua vale phu trg

2 AN AL WA

& &

es = I o

?
L
s i B



CAC PHAN TU VAOIRA TiN HIEU

1. Cac khai niém co ban:

2. Cac phan tu dau vao:

3. Cac phan tu dau ra:

a. Vale

- Tin hi€u tac dOng:

Truc ti€p bang dong khi nén vao

Gian ti€p bang dong khi nén vao
qua vale phu trg

Truc ti€p bang dién

/]

Gian ti€p bang dién c6 khi nén phu trg

>

Gian ti€p bang dong khi nén vao
qua vale phu trg




CAC PHAN TU VAOIRA TiN HIEU

1. Cac khai niém co ban: N
Ground
\“ g
- A 2 N < )
2. Cac phan tu dau vao: SN (5580585552858
51 . 2060

[T T T T | |

3. Cac phan t dau ra:

4. Ghép noi phan tl vao ra voi PLC

o T

24V ®

24 VDC
00 01 0203 @ 04 05 06 @ 0.7 1.0 1.1 OR
1L 0. A . X 21, 0. . R 3L 0. K . 1=
= 220 VAC
OUTPUT POWER
SIEMENS SUPPLY
SIMATIC S7 - 200
DC SENSOR
INPUT SUPPLY

M 00 0102 03 0405 06072M 10 1.1 12 13 14 15 M L+

N CEENE

24V e l




CAC PHAN TU VAOIRA TiN HIEU

1. Cac khai niém co ban:
2. Cac phan tu dau vao:
3. Cac phan tu dau ra:
4. Ghép nOi phan tlr vao ra véi PLC
5. Cac modul trong hé thdng di€u khi€n PLC
Cac modul m@ rOng dudc chia thanh 5 leai chinh:
a. PS (power supply): Modul ngudn ndi. C6 3 loai 2A, 5A va 10 A
b. SM: Modul m& rOng tin hi€u vao ra.

Tuy vao tUng loai CPU ma PLC c6 thé m& rOng vdi it hay nhiéu modul
m@ rOng tin hiéu vao ra. Cé cac loai modul vao ra nhu:

- DI (Digital Input): Modul m& rOng cOng vao s
- DO (Digital Output): Modul m& rOng cOng ra sO
- DI/DO: Modul m@ rOng cOng vao/ra sO

- AI/AO: Modul m@ rOng cOng vao ra tuong tu



CAC PHAN TU VAOIRA TiN HIEU

5. Cac modul trong hé théng di€u khién PLC
a. PS (power supply): Modul ngudn noi

b. SM: Modul m@ rOng tin hi€u vao ra.




CAC PHAN TU VAOIRA TiN HIEU

5. Cac modul trong hé thdng di€u khi€n PLC
a. PS (power supply): Modul ngudn noi

b. SM: Modul m@ rOng tin hiéu vao ra.

c. IM(Interface modul): Modul ghép ndi
Pay la loai modul chuyén dung cé nhiéu vu ndi tUng ném cac modul md
rOng lai v&i nhau thanh m&t khoi va dugc quan ly chung bdi mot CPU.
d. FM(Function modul): Modul c6 chlc ning diéu khién riéng

Vi du modul chUrc ning diéu khién dOng co budc, modul diéu khién
Servo, modul PID, modul di€u khién vong kin.

d. CP(Commuication modul): Modul phuc vU truy€n théng trong mang gilta cdc PLC
v@i nhau hodc gilta PLC v&i mdy tinh



CAC PHAN TU VAOIRA TiN HIEU

Cach ghép ndi modul m& réng

o T
. |

=l |




CAU TRUC BO NHO PLC

1. Cac phuong phap truy nhap bo nhd.
Truy nhap theo bit

Quy cach: Tén vung nhd, dia chi byte,dia chi bit (ngan cach dia chi byte va
dia chi bit 1a d&u «.”)

Vi du:
- Kiéu bit:
MSB LSB
7 6 5 4 3 2 1 0

IBO 13.4

IB1 L
Dia chi bit

IB2

Dau ngan cach
IB4

IB5 —D|a Chi byte

IB6
IB7

Tén ving nh&




CAU TRUC BO NHO PLC

1. Cac phuong phap truy nhap bo nhd.

Truy nhap theo byte

Bao gOm cac ki€u Byte (1 byte), Word (2 byte), Double Word (4 byte)
Quy cach: Tén viing nhd, kich thudc, dia chi byte dau tién.

Vidu:

- Kiéu byte:

- Kiéu word:

MSB

7

MB100

MB101

MB100

- Kiéu double word:

LSB

0

MB103

MB102

MB101

MB100

MB100
=
MW100
=

MD100

-

Pia chi byte 100
Kié€u truy nhap (byte)
Tén ving nhG (M)

Pia chi byte 100
Kié€u truy nhap (word)
Tén vung nhé (M)

Dia chi byte 100
Kié€u truy nhap (Dword)
Tén viing nhé (M)



CAU TRUC BO NHO PLC

1. Cac phuong phap truy nhap bo nhd.
2. Cau triic bo nho.
Viing nhé dau vaio I
Tai thoi diém dau tién moi vong quét PLC 18y tin hiéu tU cac dau vao va
ghi cac gia tri tvong Ung vao viing nhd dau vao
Truy nhap:

Kiéu Bit: I[dia chi byte].[dia chi bit] 10.1
Kié€u Byte, word, Dword I[kich thudc).[dia chi byte dau tién] IB4, IW2, ID1

Viing nhé ddu ra Q

Trong qud trinh thuc hién cc cong viéc trong mOt vong quét (bao gOm cd
chuong trinh diéu khién) PLC sé& ghi céc gia tri twong Ung vao ving nhd
ndy. Cudi vong quét PLC sé gUi cac gia tri nay dén dau ra tuong Ung

Truy nhap:

Kiéu Bit: Qldia chi byte].[dia chi bit] Q0.0
Kiéu Byte, word, Dword Q[kich thudc).[dia chi byte dau tién] QB4, QW2, QD1



CAU TRUC BO NHO PLC

1. Cac phuong phap truy nhap bo nhd.
2. Cau triic bo nho.
Ving nho' M
Cac 6 thuOc viing nhé M diing d€ 1uu tr{f trang thai cla qua trinh hoat
dOng hodc cac thong tin di€u khién khéc.

Truy nhap:
Kiéu Bit: V[dia chi byte].[dia chi bit] V0.1
Kié€u Byte, word, Dword V[kich thudc].[dia chi byte dau tién] VB4, VW8, VD1
Viing nhé thoi gian T

MOi b0 thoi gian 6 hai gia tri dugc luu trf trong viing nhG T: Gia tri dém
thOi gian hién tai (16 bit) va gia tri timer (1bit)

Truy nhap:

T[sO thi tu bd timer] T37



CAU TRUC BO NHO PLC

1. Cac phuong phap truy nhap bo nhd.
2. Cau triic bo nho.
Viing nhé bé dém C:
MO6i bd dém c6 hai gié tri dugc luu tr(f trong viing nhG C: Gia trj hién tai
(12 bit) va gia tri bit couter (1 bit)

Truy nhap: C[sO th(r tu b timer] C48

Viing nhé ca dau vao, ddu ra analog Al, AQ:

PLC chuyén ddi mot gi tri dién ap (hodc dong dién) thanh mOt sO nhi
phan 12 bit luu trong viing nh§ analog, hodc ngugc lai.

Truy nhap:

Kiéu Byte, word, Dword: Al[kich thudc].[dia chi byte dau tién] AIB4, ATWS, AID1
AQ[kich thudc].[dia chi byte dautien] AQB4, AQWS8, AQD1



LAP TRINH CHO PLC

;_; Frogramming
Dewice

1. Cac thanh phan co ban (&) I

Snf_ti\%-'a;re

DE 1ap trinh cho PLC can céc thanh phan cO ban sau: Wi [
PLC, thié€t bi 1ap trinh (PC, PG ...), cdp nOi, phan mér =,

2. Cac dang ngon nglr 1ap trinh cho PLC
C6 3 loai ngbn ng(r thudng dugc sU dung:
LAD: Con goi la ngdn ng(r gidn do

FC /PPl
i Connector Cable

Siemens
thang, c¢6 cac thanh phan gibng nhu cac thanh 57200 PLC

(Througout this course we
will be using the S7-200,
because of its eaze of use.)

phan trong ky thuat dién (ti€p di€ém, cubn day,
timer, relay..)

STL: La mOt dang th€ hién khac cUa wo 1P
cac cau 1énh 14p trinh, m6t cau tric 1énh trong o o
LAD c6 th€ 1a mOt tap hop lénh trong STL. &;_[ !
Chuong trinh & dang nay sU dung cac cau 1énh &
dang ch{r viét gidbng nhu PASCAL, C.. vemoRki

FBD: Pay 1 ngon ngir viét dudi dang &
lién két cUa cac ham 16gic ky thuat sO, loai ngbn o B o0
nglr ndy thich hogp cho phl’]‘ng7 nguoi quen su ot
dung va thiét ké mach diéu khién s0 o

Qo.0




LAP TRINH CHO PLC

1. Cac thanh phan co ban

2. Cac dang ngon ngir 1ap trinh cho PLC

3. MOt sO khai ni€m co ban
Tié€p di€ém: Chuong trinh PLC st dung cac bit giOng nhu cac ti€p diém, c6 hai
loai ti€p di€ém la thudng déng (NC) va thudng mé (NO):
Ti€p di€m thudng m& sé déng lai khi bit dia chi cUa ti€p di€ém nay _| |_
c6 gia tri bang 1 va m& khi bit dia chi clia ti€p di€m c6 gié tri bang
0
Ti€p di€ém thuOng déng sé ma khi bit dia chi cUa ti€p di€m nay c6 Lo

gia tri bang 1 va déng lai khi bit dia chi cUa ti€p di€ém c6 gia tr| Il
bang 0 - R o A,

Cu(_)% day: giong nhu cuOn day relay, né s€ dudgc kich hoat khi tat

cd tiép di€m phia trudc déng, khi do bit dia chi cla phan tl ndy c6

gia tri bang 1. Ta ciing c6 thé€ st dung cac ti€p di€m cUa bit dia chi (
nay tai cac vi tri khac trong chudng trinh

Khoi: Khoi trong chuong trinh PLC c6 nhiéu chlc niang khac nhau,
mOt khOi sé thuc hién chlrc ning nay khi c6 tin hiéu & dau vao cla

khoi, chlrc ning cla khoi c6 th€ 1a b0 timer, counter..



4. Cac ham co ban
4.1. Ham AND,OR, NOT

LAP TRINH CHO PLC

- bt
R
1] .
hit
_| ; |_
F —  anD
B e
D
S
c LD bit
T A o
i 0 bit
LDN bit
AR bt
O bit

LAD

Network 1

0.0

MHetwark
0.2

H

2

T

Qo2

FBD

Netweork 1

0.0 —

oA 0.1 —

AND

Nn'rl—( )

mvwor k2

o2 OR
03

Metwork 1
0o !
b1 I L I L
o0 o r____1—————————
oo 1 L____f—————————
Metwork 2

- —

oz

L

a0 [

L

:I_If

S

METWOREK 1
LD Io.o
A Io.1
= Q0.0
MOT
= 0ao. 1
NETWOREK 2
LO I0.:2
oM In.3

Q0.2

Qoo

Q0



LAP TRINH CHO PLC

4.2. Ham POSITIVE va NEGATIVE

Cho mOt xung & dau ra ¢6 d0 rOng moOt chu ky vong quét tai thoi di€m xudt hién
suon 1én (cau 1énh POSITIVE) va su0n xuOng (cau 1énh NEGATIVE) cUa xung

.+ SIMATIC |, IEC11H e LD I0.4
> - o.g Q0.3 LPS
— P s ) EU
: L E no.3, 1
P ' = Q0. 4
o S ) LFP
ED
N A R e
e i nie = qn.g’
ans
F — )
Qo2
1=H
S
ans
e R
| —
. EL Netwlt; :K 3 -
EL ' ) i L |
I oo 3 4|—|

i ~d---0n fr One soan
0.4 [T ;

a6 ;|-|-4---Dn fr One scan




LAP TRINH CHO PLC

4.3. Lénh dau ra ASSIGNMENT
GUi tin hiéu dau ra khi cé tin hiéu dau vao

| SIMATIC | IEC 1131 LAD —
bit Matwark 1 Metwork 1
L Qoo
A _( J 0.0 Qoo - o :
e _| ) QA
F boit 201 —___1]
N — ) T
D
5 = bit | )
i
L
NMETWORE 1
Hetwork 1 LD Io.0
1.0 [ | = qo. o
@0.0, @0.1, V00 I = Qo.l
= wo. o



LAP TRINH CHO PLC

4.4. Lénh SET, RESET n bit

Ghi hodc xo4 gia tri 1 cUa n bit k& tU dia chi bit

[/ SIMATIC IEC 143
it
L
a —{ s )
D N
it
—{ ® )
N
kit
F = <
B
i —n
bit
S —
—Iu
5 S hit,N
T R hit M
L

Netwwork 2
Hetwork 2 —
10.1 Qo2 0.1 =5
H )
G
Metwwork 3
Mebwork 2 e
02=—R
0.2 Qo.z g
H )
=]
NMETWOIRE 2
Hetworks2and 3
LD In.1
0.1 (5eh | 1 c Qo. 2
: - R
I0.2 (Reseh) !—| !_l. NE RE 3
Al Q%i—i » Lo I0.2
E. qo.:z2

&

&



LAP TRINH CHO PLC

4.5. Lénh so sanh Byte, Word, Double word, sO thu'c

Chung ta c6 thé st dung cac cach so sanh nhu: =, >=, <= <> < > cho cac
Byte, Word, Double word. Pau ra bang 1 khi so sanh diing

v SIMATIC | IEC 1131 < SIMATIC IEC 1131 |« SIMATIC IEC 1131 ' SIMATIC | IEC 1131
L I L I L N1 L M4
n | = v - o o= e
D 2 D Ihi2 . 2 ? e
F ol i iE F =] i i F — ==[ = F =) = |
B B B Bl B |
D i D = D D
. 5 LDW= M1, M2 5 LDD= M, 2 g LDR= In1, M2
? i%li :m ! :ﬁg T A= IR, N2 T AD= N, N2 T AR= N1, M2
L Of= [, 2 L = 1, N2 L Qb= IR, IR2 L OR= 11, M2
LOWy=s 11, IN2 LDD== M1, IR2 LDR== IB, (M2
ﬁ&:} IHHH% Atie= |1, M2 AD=2x M1, 2 AR== N1, N2
OB==  |N1, N2 Oi== N1, IM2 GD== [N, 12 OR== M1, (N2
LOwy= IR, b2 LDD=  InH, In2 LDR=  INT, N2
:%T :m ! :Hﬁ A= M N2 AD= [N, 2 BR=  INM, N2
R = IR, M2 CD=  Ind, IRz OR= b, (N2
_ LOWy== I, N2 LOD== [T, 2 LDR== IN1, N2
ﬁﬂ:’ :m:m% A== (N M2 AD== M1, N2 AR<= IN1. N2
OB== M1 : Iz OiM== M1 M2 Oh== M1, {[i1jed OR== M1, N2
LOvi=  [hH, N2 LDD= M1, I2 LDR> IM1, IN2
:EEE} Iﬁl : lH% AR N2 AD= 1M1, N2 BR=  IM1, N2
o8- M2 oV |\ v QD= (M, IN2 OR= N1, N2
: Lw== [, M2 LDD== M1, In2 LDR== IM1, N2
e A== |1 IN2 AD== N1, INZ BRe=  INT. N2
OBee M1 12 = InH, b2 OD==  |h, 2 OR== N1, IN2




LAP TRINH CHO PLC

4.5. Lénh so sanh Byte, Word, Double word, sO thu'c

LAD

0.0

__4

Metwark 1

NETWORE 1

LOD Io.0

LFS
AB<=

= Q0.

LPP
AB»=

= qo.

SMEZS SO
o

SMEZE 1L0
L



LAP TRINH CHO PLC

4.6. BO timer: TON, TONR, TOF




LAP TRINH CHO PLC

4.6. BO timer: TON, TONR, TOF

THEXE THxX THEXR

— N TON — £917;] I— 1oF

— FT —_— T —1PT

On-Delay Aatentive On-Delay OH-Daley

- Him TON va TONR dém th0i gian khi c6 tin hiéu & dau vao IN, Khi gia tri dém thoi gian
vUQt qua gia tri dat, bit Timer c6 gia tri 1.

V&i bO thoi gian TON, gié tri d€m thdi gian sé bi xo0a khi mat tin hiéu & dau vao IN, con
vGi b0 thOi gian TONR, gia tri dém thdi gian s€ dUng lai tai thoi diém mat tin hiéu dau
vao IN va dém tich luy khi ti€p tuc cé tin hiéu & dau vao IN

- Ham TOF reset gia tri d€m th0i gian va dat bit Timer bang 1 khi ¢6 tin hiéu & dau vao IN,
khi mat tin hi€u & dau vao IN, b0 thdi gian bat dau dém thoi gian va khi gié tri dém thoi
gian bang gid tri dat bit Timer bi x04 vé 0

- Tat ca cac bd dém thoi gian s€ van ti€p tuc dém thdi gian khi dd dém tdi gia tri dat, n6
chi dung 1ai khi dat gia tri cuc dai 32.767s



LAP TRINH CHO PLC

4.6. BO timer: TON, TONR, TOF

Vi du:

X
Timer Starts

W

IN

TON

_Timer Resets

On-Delay

TXXX

LAD FBD
Metwork 1 Metwork 1
0o T37 T
— ——J% T no=Jn ToM
+10=—PT
+0-PT
Metwork 2
ann
]
Metwork 2

_l T37 I_(QEI.D)

e 711

TON

On-Delay (TON)

Timing Diagram

CLIN e B L]

Hor100ms)=13

current=10

TaTicurrert)

!

PlEximnum
valle = 3767

TAT(hit) I '|
anm




LAP TRINH CHO PLC

4.6. BO timer: TON, TONR, TOF

Vi du:

Timing Diagram

Hatentive On-Delay

oo |

B0 0me)
i

iy T - - SR 1

(Currert)

[Current)

T
(Cuirrert)

T1 (kit), @00

14001 O
r———p

10001 0ms) =13

LAD
Metywark 1

oo T
_|

I TOMR

+1004PT

Metveark 2
T Qoo
H )

Metwwark 3

0.1 (Resd)

Timer Stops Timing
But Does Mot Reset

Timer Starts

FBD
Fletwvork 1
T
10.0—IM TOMR
+100—PT

Metvwark 2

Metwwark 3
T1

THXX

Retentive On-Delay (TONR}



LAP TRINH CHO PLC

4.6. BO timer: TON, TONR, TOF

Vi du:

Timer Bit Turhs On;
Timer Set to Zero

—In TOF

After Count, Timer Bit Turns Off

Offt-Delay

(7]

Timer Starts Timing;

THXX

FT

TOF

Off Delay (TOF)

Example of Off-Delay Timer

LAD FBD
fedveark 1 PMetnwark: 1
0.0 Ta3 T33
—| |— N TCoF mo—N  TOF
+{ 00 =1PT
+1 00 =-FT
Metvweark 2
0.0
feteork 2
T33 Qoo

Timing Diagram

op — T LI

100cioms) | 8001 0

CLPFEM=T0 «eee s

133
{urrertl

T33 (hit) 4 : :
aon




LAP TRINH CHO PLC

4.6. BO timer: TON, TONR, TOF
DO phan gidi cac b Timer

Timer Type Resolution Maximum VYalue Timer Number

TONR 1 ms 32767 seconds  (TO, Thd

10 ms 327 67 seconds  |T1-T4, Tha-ThE

100 ms 32707 seconds  |TS-T31, TE9-T9S
TON, TOF (1 ms 32767 seconds  |[T32, TY9R

10 ms 327 67 seconds  |T33-Tak, T97-T100
100 ms J3276B.7 seconds  |T37-TR3, T101-T2E65

Can chii y rang, chiing ta khong thé st dung ciing mét dia chi cho hai loai bé
Thoi gian, vi du TON T32 va TOF T32



LAP TRINH CHO PLC

4.7. BO Counter: CTU, CTUD, CTD
- B0 dém tién: CTU

- B6 dém thudn CTU dém ting tai thoi diém sudn 1én cUa tin hiéu dau vao
Cu. Khi ndi dung b0 dém bang gia tri dat PV, b0 dém dung lai va bit
counter bang 1. BO dém bi reset khi c6 tin hi€u tai dau vao R

|~ SIMATIC |

IEC 113

co

i

= Ccu
=R

o 2L

— P

CTu

=t

CTU G, PY

Metwork 2

+100+

cu

CTu

Metwork 1

LD I0.
LD I0.
CTh 0,
Metwork 2

LD 0
= 0 .

ra

+100



LAP TRINH CHO PLC

4.7. BO Counter: CTU, CTUD, CTD
- BO dém tién lui: CTUD

-BO dé€m thuén nghich CTUD dém ting tai thOi di€m sudn 1én cUa tin hiéu
dau vao CU va dém nghich tai thoi di€m sudn 1én cla dau vao tin hiéu CD,
khi n0i dung b& dém 16n hon hodc bang gia tri dat, bit counter bang 1. BO
d€ém bi Reset khi c6 tin hiéu & dau vao R.

LAD ) ’ FBD
. SIMATIC |  IEC 1131 hletweark 1 Metywork 1 NE"",'.EF:_I{C 1
e oo LD I0.0
L Gy
3 ~{cu cTup _| |—cu HIER :E'::EE REE LO IO.1l
F e 1.1 oz—{r LD ID.:Z2
o[~ — va—tpy CTUD C48 +4
L2 Metsork 2
S |CTUD Suxx Py | s = EET‘EEEH 2
! e 1 Eoae
Metwark 2
cas Qo.0
)




LAP TRINH CHO PLC

4.7. BO Counter: CTU, CTUD, CTD
- B6 dém lui: CTD

-BO dém nghich CTD dém nghich tai thoi di€m sudn 1én cUa tin hiéu dau
vao CD, b0 dém dUng lai va bit counter bang 1 khi n6i dung bd dém bang 0,
b0 dém bj reset va dugc dat gia tri PV khi c6 tin hiéu & dau vao LD

|« SIMATIC |

IEC 1131

Co

=D
LD

=== R B = _

—{Fv

CTD

%]

CTD Cx

=

®x, P

LAD
Metsark 1

0.0

c1

-
_| 10.1

4+ -

ce CTDR

R

Metwviork 2
o

__4 1 P____{ Q0 )

FED
Metvwark 1

1

0,00 =
10, ==

+ —

Ch CTD
Lo
P

Metwwark 2

o]

Chil y: N&i dung bé dém nam trong khodng 0-32767

Qoo

METWORE 1

LO IO.O
LO Io.1
ZTO <1 +3

NETWORE 2
LD <1
= Q0.0



LAP TRINH CHO PLC

4.8. Khoi chuy€n dit liéu: MOV

Thuc hién chuyén dit liéu tUr dau vao IN tGi dau ra OUT khi c6 tin hiéu & dau
vao EN, néu viéc chuyén d{t liéu thanh cong sé c6 tin hiéu & ddu ENO.

MOV_B: chuyén Byte dit liéu

Metwork 1 M etwiork; Title

v SIMATIC IEC 1131 o Y
: || | P | EN END >
3 MOY_B
: N, C..B 51N OuTfvED
B
D 4n  outhk
MOV B
| ¢ | EN ENO 3
S | MOVE IN,OUT
! VBOAIN ouTkos0




LAP TRINH CHO PLC

4.8. Khoi chuy€n dit liéu: MOV

Thuc hién chuyén dit liéu tUr dau vao IN tGi dau ra OUT khi c6 tin hiéu & dau
vao EN, néu viéc chuyén d{t liéu thanh cong sé c6 tin hiéu & ddu ENO.

MOV_W: chuyén Word dit liéu

'~ SIMATIC CIEC 4131

L

A BACIY i

i 2
~EN  ENMD|

F

B

D I ouT

5 MY TN, CUT

T

L

Metwork 1 Metwark Title
10.0 RO
| | |

| I I F EN ErNO
+A- N ouT

RO
| P EN EMO
W= 1 ouT

- L0




LAP TRINH CHO PLC

4.8. Khoi chuy€n dit liéu: MOV

Thuc hién chuyén dit liéu tUr dau vao IN tGi dau ra OUT khi c6 tin hiéu & dau
vao EN, néu viéc chuyén d{t liéu thanh cong sé c6 tin hiéu & ddu ENO.

MOV_DW: chuyén Double Word dir liéu

- SIMATIC | IEC 1131 Network 1 MHetworlk Title
L (0.0 R Do
3 N O Dl = EM ENO X
F H4EN  ENO|
B +A= 1M auUTwhn
D = N OuT =
? MOWD M, OUT R Do
| |
L | F | EN ENG H

YOO IM QuUToDo



LAP TRINH CHO PLC

3.8. Khéi chuyén dit liéu: MOV

Thuc hién chuyén dit liéu tUr dau vao IN tGi dau ra OUT khi c6 tin hiéu & dau
vao EN, néu viéc chuyén d{t liéu thanh cong sé c6 tin hiéu & ddu ENO.

MOV_R: chuyén sé thuc

«  SIMATIC - IEC 1131 Hetwork 1 MHetwork, Title
L 0.0 MOV _A
A I 1 I
A MO_R | | | P —en ENDf——)
F - EH EMHO =
g e I auT Fvoo
- M auT =
5 MOYNRE I QLT
8 : MOY_A
L —] ¢ }——ew EN H
Rk [ outkooo




LAP TRINH CHO PLC

4.9. Cac ham toan hoc: ADD, SUB, MUL, DIV

Cdc ham sU'ly todn hoc sO nguyén 16 bit: ADD_I, SUB_I, MUL_I, DIV_1

DomEm D

==

|« SIMATIC | IEC1131

ADD_I
EM EHNO

IH1 OUT =
L 1

sUB_1
EM ENOf—
—H1 OUT =
—{ Nz

+ 1M1, OUT
LI CUT

Domm onr

l'—!wi

< SIMATIC | I[EC1131

WUL_|
EM ENO—
IN1 OUT
— N2

Dl _|
EM ENOf—
IN1 OUT
N2

AR LT
A1, 2UT

Metweark 1

0.0 ADD |

—| : BN ENO %
AL IR QT pACo
Aculmm

MUL_|

EN  EMOD %
AL IR QT Wi 00

W00 :Ilmz

D

EM  EMOD ﬁ
W00 :IIN'I OUT w200
W0 in2

In LAD and FBO: (R + N2 = 00T
M1 —IM2 = QUT

In STL: M1 + 2T = QUT
CUT — It = OUT

0.0

AD0_|
AND EM EMC =]
ACT—1IM1 QT p—ACD
ACO = M2
hLIL_|
EM EMGC ==
ACT—1IM1 CUT =2 on
WO m— (]2
Diw'_I
EM EMGC p==|
w200 — i1 QT p=2z00
WU [ 2
METWORE 1
LD Io.0O
+I ACZ1l ACO
T AaZl wwWiloo
ST Wwlo wwWzOoo
In L&D snd FBD; M1 # IM2 = OUT
M1 £ IM2 = OUT
In STL. N4 * QUT = GUT
QUT £ = OUT



LAP TRINH CHO PLC

4.9. Cac ham toan hoc: ADD, SUB, MUL, DIV

Cdc ham suU' ly todn hoc sé nguyén 32 bit: ADD_DI, SUB_DI, MUL_DI, DIV_DI

|+ SIMATIC IEC 1131

ADRD_DI
EN EHNO =
M1 QUT =
= M2

. T N

SUE_D
—EN ENO}=
—JIH1 ouT =

— N2

+D W1, OUT
=0 I, ouT

l—-wa‘

MLAD and FBO: M1 + M2 = QOUT
IR - 2 = QLT

In STL: M1 + QUT = 0T
QUT - Ir1 = QLT

/ SIMATIC | IEC 1134
L
A hf LIL_ Dl
8 =t EH END o
£ N1 OuT
2 = S
D - N2
Dihv_pl
—4EH EHNOJ—
— N1 OUT |—
=] 12
S b, OUT
T oM, ST
L
In LAD ancd FEC: M1 * 2 = ouT
M1 JIMZ = OUT
In 5TL: I = QUT = OUT

QUT ST = Ut

Hetwork 1 Metwaork | e
il Z0D_DI
|1
|} EN END ——)
ac1d i ouThaco
acodinz
TN
EN END ——)
actimi ouT Fwoton
VD124 M2
OI_Dl
EN END 3
V02024 1M1 ouUT fozon
VD104 1Mz
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