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Gidi thiéu PLC S7-300

Chuong nay gi6i thiéu tdng quan vé thi€t bi PLC S7-300, dong
thdi gidi thiéu v€ thi€t bi PLC S7-300 (CPU 312C) dang sit
dung tai xudng thuc hanh PLC.

1.1  Gidi thiéu chung v& PLC S7_300

1.2 Gidi thieu PLC S7_300 (CPU312C)




1.1 Gi6i thiéu chung vé PLC S7-300

Tong
quan

PLC S7-300 1a thiét bi c6 thé 1ap trinh dugc cta hang Siemen (Dic)
ra doi sau S7-200, c6 nhi€u chiic ning va manh hon rit nhiéu so vdi
PLC S7-200. PLC S7-300 dugc dung trong nhitng tng dung 16n, can
nhiéu ngd vao/ra, thdi gian ddp tng nhanh, yéu cau két ndi mang va
¢6 khd ning mé rong sau ndy. PLC S7-300 thudc dang da khoi, cling
c6 cau tric dang module (cdc module m& rong vé phia bén phdi) va
gdm céc thanh phan sau:

° CPU cac loai khac nhau: 312IFM, 312C, 313, 313C, 314,
3141FM, 314C, 315, 315-2 DP, 316-2 DP, 318-2,

e  Module tin hiéu SM xuit nhap tin hiéu tuong tu/sd: SM321,
SM322, SM323, SM331, SM332,SM334, SM338, SM374

e  Module chitc naing FM
e  Module truyén thong CP

e  Module ngudn PS307 cap ngudn 24VDC cho cic module khic,
dong 2A, 5A, 10A

e  Module ghép n6i IM: IM360, IM361, IM365

Cé4c module dudc gin trén thanh rdy nhu hinh dudi, t61 da 8 module
SM/FM/CP & bén phai CPU, tao thanh mdt rack, k&t ndi véi nhau
qua bus connector gin & mit sau clia module. Mdi module dudc gan
mdt so slot tinh tif trdi sang phai, module ngudn 1 slot 1, module
CPU slot 2, module k& mang s 4...

DQEHH =
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FS CPU SMFMCP
Néu c6 nhiéu module thi bo tri thanh nhiéu rack (trtt CPU312IFM
va CPU313 chi ¢6 mot rack), CPU & rack 0, slot 2, k& d6 1a module
phéat IM360, slot 3, c¢6 nhiém vu két ndi rack 0 véi cdc rack 1, 2, 3,
trén mdi rack ndy c6 module k&t ndi thu IM361, bén phdi mdi
module IM 1a cdc module SM/FM/CP. Cdp n6i hai module IM dai
t6i da 10m. Cdc module dugc ddnh so theo slot va dung 1am cd s& dé
dit dia chi dau cho cdc module ngd vao ra tin hiéu. P6i véi CPU



Cau
truc,
chic
nang
PLC
S7_300

Module
CPU

315-2DP, 316-2DP, 318-2 c6 thé gin dia chi ty y cho cdc module.

Cdc khoi chiic ndng :
° Khoi tin hiéu (SM:singnal module)
- Khoi ngd vao digital: 24VDC, 120/230VAC
- Khoi ngd ra digital: 24VDC
- Khdi ngd vao analog: Ap, dong, dién trd, thermocouple.
. Khoi giao ti€p (IM):
Khdi IM360/IM361 dung dé ndi nhiéu cAu hinh. Ching diéu khién
nhiéu thanh ghi clia hé théng.
e  Khoi gid 1ap (DM): Khéi gid 1ap DM370 du phong céc khéi tin
hiéu chua dudc chi dinh.
° Khoi chitc ning (FM): thé hién nhitng chi’c ndng ddc biét sau:
- DPém
- Dinh vi
- Piéu khién hoi tiép
e  Xulylién lac ( CP):
- No6i diém-diém
- Mang PROFIBUS

- Ethernet cong nghiép

Module CPU Ia loai module c6 chita by vi xit 1y, hé diéu hanh, bo
nhd, cdc bo thdi gian, bd d€m, céng truyén thong (RS485)... va cé
thé ¢6 1 vai cdng vao ra sd. Cdc cong vao ra sd c6 trén module CPU
dugc goi 1a cdng vao/ra onboard.

PLC S7_300 cé nhiéu loai module CPU kh4c nhau. Ching dudc dit
tén theo bd vi x& ly cé trong né nhu module CPU312, module
CPU314, module CPU315...

Nhitng module cling st dung 1 loai bd vi x{ 1y, nhung khdc nhau vé
cong vao/ra onboard ciing nhu cdc khdi him dic biét dugc tich hop
sin trong thu vién clia hé diéu hanh phuc vu viéc st dung cidc cong
vao/ra onboard ndy s€ dugc phan biét v4i nhau trong tén goi bing
thém cum chir IFM(Intergrated Function Module). Vi du nhu
Module CPU312 IFM, Module CPU314 IFM...



Module
mgé rong

Ngoai ra con c6 cic loai module CPU vdi 2 cong truyén thong, trong

d6 cdng truyén thong thit hai c6 chiic ning chinh 14 phuc vu viéc ndi
mang phan tdn. C4c loai module nay phéan biét v4i cac loai module
khéc bang cum tit DP (Distributed Port) nhu 12 module CPU315-DP.

Cdc module mo rong duoc chia thanh 5 loai chinh:

o PS (Power supply): Module ngudn nudi. C6 3 loai:2A, 5A,

10A.

o SM (Signal module): Module m3 rong cong tin hiéu vao/ra,
bao gdm:

DI (Digital input): Module md& rong cic cong vao sd. S&
cdc cdng vao s6 mé rong cé thé 1a 8, 16, 32 tuy ting loai
module.

DO (Digital output): Module m& rong cic cong ra so. .
S8 cdc cong ra s6 md rong cé thé 1a 8, 16, 32 tuy tiing
loai module.

DI/DO (Digital input/ Digital output): Module mé rong
cdc cong vao/ra so.. SO cdc cong vao/ra s6 md rong c6
thé 13 8 vao/8ra hoic 16 vao/ 16 ra tuy titng loai module.

Al (Analog input): Module mé rong cic cdng vao tuong
tu. SO cdc cong vao tuong tu c6 thé 1a 2, 4, 8 tuy ting
loai module.

AO (Analog output): Module md rong céc cong ra tuong
tu. SO cdc cdng ra tuong tu c¢6 thé 1a 2, 4 tuy ting loai
module.

AI/AO (Analog input/ Analog output): Module md rong

cdc cdng vao/ra tuong tu. S& cdc cong vao/ra tuong ty c6
thé 12 4 vao/2 ra hay 4 vao/4 ra tuy tirng loai module.

Module vao sé cé cdc loai sau:

SM 321; D132 _ 24 VDC

SM 321; DI 16 _ 24 VDC

SM 321; DI 16 _ 120 VAC, 4*4 nh6ém
SM 321; DI 8 _ 120/230 VAC, 2*4 nhom
SM 321; DI 32 _ 120 VAC 8*4 nhom



Module ra soé-

SM 322; DO 32 _ 24 VDC/0.5 A, 8*4 nhom
SM 322; DO 16 _ 24 VDC/0.5 A, 8*2 nhém
SM 322; DO 8 _24 VDC/2 A, 4*2 nhém

SM 322; DO 16 _ 120 VAC/1 A, 8*2 nhom
SM 322; DO 8 _120/230 VAC/2 A, 4*2 nhém
SM 322; DO 32_ 120 VAC/1.0 A, 8*4 nhom

SM 322; DO 16 _ 120 VAC ReLay, 8*2 nhém
SM 322; DO 8 _ 230 VAC Relay, 4*2 nhém
SM 322; DO 8 _ 230 VAC/5A Relay,1*8 nhém
Module vao/ ra

SM 323; DI 16/DO 16 _24 VDC/0.5 A

SM 323; DI 8/DO 8 _ 24 VDC/0.5 A

Module Analog in

Module analog in c¢6 nhiéu ngd vao, dung dé€ do dién dp, dong dién,
dién trd ba diy, bon diy, nhiét dd. C6 nhiéu tAm do, do phan gidi,
thdi gian chuyén d6i khic nhau. Cai dit thong s6 hoat dong cho
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module bing phin mém S7- Simatic 300 Station — Hardware
va/hodc chuong trinh nguGi diung st dung ham SFC 55, 56, 57 phu
hop (xem muc ) va/hoic cai dit nhd moxdulle tim do (measuring
range module) gin trén module SM. K&t qui chuyén ddi 1a s& nhi
phan phu hai véi bit MSB 1a bit dau.

- SM331 AI 2*12 : module chuyén ddi hai kénh vi sai 4p hodc dong,
hodc mot kénh dién trd 2/3/4 diy, dung phuong phép tich phin, thoi
gian chuyén d6i tir Sms d€n 100ms, d6 phan gidi 9, 12, 14 bit + dau,
cdc tAm do nhu sau: +80 mV: 250 mV; + 500 mV; +1000 mV; +
25V;£5V;1..5V;210V; £32mA; + 10 mA; 20 mA; 0 .. 20
mA; 4 .20 mA. Pién tré 150 Q; 300 Q; 600 Q; Po nhiéy dd dung
cdp nhiét E, N, J, K, L, nhiét k& dién trd Pt 100, Ni 100. C4c thong
s6 mic dinh di dudc cai sdn trén module, k&t hgp véi dit vi tri clia
module tAim do (bon vi tri A, B, C, D) néu khong can thay ddi thi c6
thé st dung ngay.

- SM331, AI 8*12 bit , 8 kénh vi sai chia 1am hai nhém, d6 phan gidi
9 (12, 14 ) bit + dau

- SM331, AI 8*16 bit , 8 kénh vi sai chia lam 2 nhém , d0 phan giai
15 bit + dau

Module Analog Out:
Cung cap 4p hay dong phu thudc s6 nhi phan phu hai

- SM332 AO 4*12 bit: 4 ngd ra dong hay dp dd phan giai 12 bit, thoi
gian chuyén ddi 0.8 ms .

- SM332 AO 2*12 bit

- SM332 AO 4*16 bit

Module Analog In/Out

-SM 334; Al 4/A0 2 * 8 Bit

- SM334; AI 4/A0 2* 12 Bit

e IM (Interface module): Modul ghép ndi.

DPay 1a loai Modul chuyén dung c6 nhiém vu ndi tiing nhém cac
Modul md rong lai v4i nhau thanh tirng mot khéi va duge qudn li
chung bdi mét module CPU. Thong thudng cdc Modul méd rong dugc
g4 lién vdi nhau trén mot thanh d& goi 1a Rack.

Trén mdi mot Rack chi c6 thé gd dudc nhiéu nhat 8 module md rong
( khong k€ module CPU, module ngudn nudi). Mot module CPU c6



thé 1am viéc tryc ti€p vdi nhiéu nhat 4 Rack,va ciac Rack nay phai
dudc ndi v6i nhau bing Module IM (IM360 :truyén; IM361:nhan).
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Module IM360 gin & rack 0 k& CPU dung dé ghép ndi vdi module
IM361 dit § cdc rack 1, 2, 3 gidp két ndi cdc module md rong véi
CPU khi s6 module 16n hon 1. Cdp n6i giita hai rack 12 loai 368.

Trong trudng hgp chi c6 hai rack, ta dung loai IM365.

o FM (Function module): Module c6 chic ning diéu khién riéng.
Vi du nhu module PID, module diéu khi€n dong co buéc...

FM350-1 : 3&m xung mot kénh

FM350-2 : €m xung tdim kénh

FM351, 353, 354, 357-2 : didu khién dinh vi
FM352: bd diéu khién cam dién td

FM355: bo diéu khién hé kin

e CP (Communication module): Module phuc vu truyén thong
trong mang giva cic PLC véi nhau hodc gitta PLC v61 mday
tinh.



Ngon
ngir 1ap
trinh

Tuong ty nhu PLC S7-200 thi PLC S7-300 ciing c6 3 ngon ngit ldp
trinh co bdn sau:

° Ngbn ngir “liét ké 1énh”, ky hiéu la STL (Statement List).
Pay 1a dang ngdn ngl 14p trinh thong thudng ctia may tinh. Mot
chuong trinh dugc ghép bdi nhiéu ciu 1énh theo 1 thuit todn nhat
dinh, mdi 1énh chi€m 1 hang va déu c6é cau tric chung 1a “tén
1énh”+”todn hang”.

A I .o
& I 0.1
1]

AN I 0.2
A I 0.3
= n 0.0

Vi du:

®  Ngon ngi “hinh thang”, ky hiéu 1a LAD (Ladder Logic). Dy
12 dang ngdn ngit @6 hoa thich hdp véi nhitng ngudi quen thiét k&
mach diéu khién logic.

Vi du:
I0.0 Io.1 Q0.0
| | | ] M |
11 11 L) ]
I0.z I0.3
| 2 | ]
Ifl 11

® Ngon ngit “hinh khoi”, ky hiéu 1a FBD (Function Block
Diagram). Pay 13 dang ngdn ngit do hoa thich hdp vdi nhitng ngusi
quen thiét k€ mach diéu khién s6.

Vi du:

&

I0.0 —
==1

I0.1 =

&
I0.2 =0 Q0.0
I0.3 —




Gidi thieu PLC S7 - 300

1.2 Gidi thi¢u PLC S7_300 CPU312C

Cau
truc bo
nhé

SIEMCYy

B0 nhg lam viéc 16KB, chu ki 1énh 0.1us, tich hgp sdn 10DI/6DO, 2
xung toc do cao 2.5KHz, 2 kénh doc xung téc do cao 10Khz.

Vung chita chuong trinh vng dung:
° OB (Organisation block): Mién chita chuong trinh t6 chic,
trong do:

Khéi OBI: Khéi td chitc chinh, mic dinh, thuc thi lip vong. N6
dudc bit dau khi qud trinh khdi dong hoan thanh va bit diu trd lai
khi n6 két thic.

Khoéi OB10 (Time of day interrupt): dudc thuc hién khi c¢6 tin
hiéu ngit thoi gian.

Khéi OB20 (Time delay interrupt): dudc thuc hién sau 1
khoang thdi gian dat trudce.

Khéi OB35 (Cyclic Interrupt): khoi ngét theo chu ki dinh trudc

Khoi OB40 (Hardware Interrupt): dugc thyc hién khi tin hiéu
ngit ciing xuat hién & ngd vao 1124.0..1124.3

® FC (Function): Mién chita chudng trinh con dudc t6 chitc thanh
ham c6 bi€n hinh thitc d€ trao ddi dit liéu v6i chuong trinh di goi né,
dugc phan biét bdi cdc s6 nguyén. Vi du: FC1, FC7, FC30..ngoai ra
con ¢6 cac ham SFC 1a cdc ham da dugc tich hop sdn trong hé diéu

Giao trinh 9
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hanh.

® FB (Function Block): tuong tu nhu FC, FB con phai xay dung
1khoi dit liéu riéng goi 1a DB (Data Block) va ciing c6 cdc ham SFB
12 cdc ham tich hdp sin trong hé diéu hanh.

Viing chita cdc tham sé hé diéu hanh va chuong trinh iing dung:

° I (Process image input): Mién bo dém dit liéu cdc ngd vao sd.
Tru6e khi bit dau thuc hién chuong trinh, PLC sé& doc tit cd gid tri
logic clia cdc cong vao rdi cit giff ching trong viing 1. khi thuc hién
chuong trinh CPU s€ st dung cdc gia tri trong ving I ma khong doc
tryc ti€p tir ngd vao so.

° Q (Process image output): tuong tu viing I, mién Q 13 bd dém
dit liéu cong ra s8. Khi két thic chuong trinh, PLC s& chuyén gid tri
logic clia bd dém Q tdi cdc cong ra sd.

® M (Memory): Mién cdc bién cd. Do viing nhé nay khong mat
sau mdi chu ki quét nén chuong tring ng dung sé& st dung viing nhé
nay dé luu giit cdc tham s& cin thiét. C6 thé truy nhip né theo bit
(M), byte (MB), theo tot (MW) hay tir kép (MD).

® T (Timer): Mién nhd phuc vu bo thdi gian bao gom viéc luu
trlf cac gia tri dat trudec (PV-Preset Value), cidc gid tri tic thoi (CV-
Current Value) ciing nhu cdc gid tri logic dau ra cda Timer.

®  C (Counter): Mién nhé phuc vu bd d€m bao gébm viéc luu giit

cac gia tri dit tru6c (PV-Preset Value), ciac gia tri tic thdi (CV-
Current Value) ciing nhu c4c gi4 tri logic dau ra cda Counter.

® PI: Mién dia chi c¢dng vao cla cidc module tuong tu (I/O
External input). C4c gi4 tri tudng tu tai cdng vao cla module tuong
ty s& dugc module doc va chuyén ty dong theo nhitng dia chi.
Chuong trinh ng dung cé thé truy cdp mién nhé PI theo tiing byte
(PIB), tirng tr (PIW) hodc theo tung tur kép (PID).

® PQ: Mién dia chi cong ra cda cdc module tuong tu (I/O
External output). C4c gid tri tudng tu tai cdng vao cia module tuong
ty s& dugc module doc va chuyén ty ddng theo nhitng dia chi.
Chuong trinh ing dung c6 thé truy cAp mién nhd PI theo titng byte
(PQB), tung tu (PQW) hodc theo tung tur kép (PQD).

Ving chita cdc khoi dit liéu, duoc chia thanh 2 loai:

° DB (Data block): Mién chitta cic dit liéu dudc td chic thanh
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khoi. Kich thudc hay s6 lugng khoi do ngudi st dung qui dinh. Cé
thé truy nhidp mién nay theo tirng bit (DBX), byte( DBB), ting tir
(DBW), tr kép (DBD).

° L (Local data block): Mién dif liéu dia phuong, dudc cdc khdi
chuong trinh OB, FC, FB t6 chtc va sit dungcho cdc bi€n nhép tic
thdi va trao ddi dit liéu clia bi€n hinh thifc v6i nhitng khoi di goi né.
Toan bd ving nhé sé& bi xod sau khi khoi thuc hién xong. C6 thé truy
nhap theo ting bit (L), byte (LB), tor (LW), hodc tir kép (LD).

Ponvi CPU 312C nhu hinh duéi:
chinh

CPU I I
f &)
X1 L | x12
1. Chd cdm thé nhé.
2. bén bdo trang thdi va bao 13i.
3. Chét thdo thé nhd.
4. Cong tic chon trang thdi.
5. Cong Truyén thong 2X2 Profibus PtP hoic DP
6. Cong Truyén thong MPI
Gido trinh 11

Lap trinh diéu khién PLC Nang cao



SF (mau dd): 16i phan cing hay mém, 16i CPU (Ldi nhém,
chuong trinh sai hay 16i tir khdi chuidn dodn);

BATF (mau dd): bdo ngudn nudi bi 18i (16i pin hay khong c6
pin);

DC5V (mau xanh 14 ciy): bdo ngudn 5V binh thudng;

FRCE (mau vang ): force request tich cuc (sdng 1én khi bién
cudng buc tdc dong);

RUN (mau xanh 14 cdy) : CPU & ché& dd dang lam viéc véi
chuong trinh da dugc nap vao CPU (mode RUN), LED chép
lic PLC khéi dong va ditng khi di 6n dinh;

STOP (mau vang): CPU dang & ché& d6 dimng (c6 thé sira chira,
upload hay download chuong trinh),

On dinh & ch& d6 STOP,
Chép cham khi c6 yéu cau RESET bo nhd,
Chép nhanh khi dang RESET bd nhd;

BUSF (mau dd): 16i phan citng hay phin mém & giao dién
PROFIBUS

Cong tic:

RUN: ché do e
§F

chay chuong —

trinh
FRCE

STOP: ngung s
§OP o

chay chuong

o

RUN
STOP
MRES

MRES: reset bd
nhé (reset khoi)

-
trinh 0 /
o

§
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Cacngo CPU 312C nhu hinh dudi:

vaora
SIEMENS
10 ngd vao sd dudc dinh dia chi tir 10.0 d&€n I1.1 trong d6:
6 ngd ra so tir Q0.0 dé€n Q0.5 c6 mitc dién dp 1a 24VDC va dong tdi
da la 0.5A.
Giao trinh 13

Lap trinh diéu khién PLC Nang cao



Tap Iénh cua PLC S7-300 (dang LAD)

Chuong nay gi6i thiéu tip 1énh cta thi€t bi PLC S7-300 &
dang ng6n ngtt LAD.

2.1 Céc lénh logic tiép di€m

2.2 Nhoém 1énh so sanh véi s6 nguyén va sd thuc

2.3 CA4c 1énh todn hoc

2.4  Lénh d6i ki€u dif liéu va di chuyén

2.5 B0 thoi gian (Timer)

2.6  Bd d€m (Counter)

2.7 Mot sd 1énh khéc + Bai tap




2.1 C4c 1énh logic ti€p diém

Thanh Ghi Trang Thdi:

Khi thyc hién 1&€nh ,CPU sé ghi nhin lai trang thdi cia phép tinh
trung gian cling nhu cta két qud vao mot thanh ghi dic biét 16
Bits,dudc goi la thanh ghi trang thdi ( Status Word) >Mdc du thanh
ghi trang thdi ndy c6 do dai 16 Bits nhung chi st dung 9 Bits vdi ciu
tric nhu sau:

BR [CC1 |CCO |[OV |OS |JOR |STA [RLO |EC

FC ( First check) : Khi phdi thuc hién mdt day cac 1énh logic lién
ti€p nhau gdm cdc phép tinh giao ,hgp va nghich ddo,bit FC c6 gid
tri biing 1,hay néi cdch khac ,FC=0 khi diy 1énh Logic ti€p diém vira
dugc két thic.

RLO (Result of logic operation) : K&t qud titc thdi ciia phép tinh
logicvira dugc thuc hién.

STA (Status bit) : Bit trang thdi nay ludn cé gid tri logic clia ti€p
di€ém dudc chi dinh trong 1énh.

OR :Ghi lai gid tri cia phép tinh logic giao cudi cung dudc thyc hién
dé phu gitip cho viéc thuc hién phép toin hop sau d6.Piéu nay 1a
can thi€t vi trong mot biéu thifc ham 2 tri ,phép tinh giao bao gid
cling phai dudc thuc hién trude cdc phép tinh hgp.

OS (Stored overflow bit) : Ghi lai gid tri Bit bi tran ra ngoai mang 6
nhd.

OV(Overflow Bit): Bit bdo cdo két qud phép tinh bi tran ra ngoai
mang 6 nhd.

CCO0 va CC1 ( Condition code) : Hai bit bdo trang thdi cla két qua
phép tinh véi s& nguyén,so thuc phép dich chuyén hoic phép tinh
logic trong ACCU.

CCl CCo Y nghia
0 0 Két qud bing 0 (=)

0 1 Két qud nhd han 0 (< 0)
1 0 Kétqua l8nhdn0 (=0

BR ( Binary result bit) : Bit trang th4i cho phép lién k&t hai loai
ngdn ngit 1ap trinh STL va LAD .Chang han cho phép ngudi st dung



c6 thé viét mot khoi chuong trinh FB hodc FC trén ngdn ngit STL
nhung goi va st dung ching trong mot chuong trinh khic viét trén
LAD .P€ tao ra dudc moi lién két dé,ta can phai két thiic chuong
trinh trong FB,FC bing 1énh ghi.
BR =1, néu chuong trinh chay khong c6 16i
BR = 0, néu chuong trinh chay c6 16i
Khi st dung cdc khdi ham diic biét clia hé thong ( SFC hoic SFB)
,jtrang thai lam viéc ctia chuong trinh ciing dugc thdong bdo ra ngoai
qua bit trang thdi BR nhu sau:

BR=1 néu SFC hay SFB thuc hién khong c6 15i

BR=0 néu c6 16i khi thyc hién SFC hay SFB

Lénh GAN
Vi du:
‘ I0.0o Qo. o
|| Y |
‘ || L |
Khi ngd vao 10.0 1én muc 1 thi ngd ra Q0.0 ON
Lénh AND
Vi du:
‘ IO.n In.1 Qo.o
| | | | 1 |
L) |

Khi 10.0 va 10.1 déng thdi 1én mic 1 thi ngd ra Q0.0 ON
Lénh OR
Vi du:

I0.0 Qo.a

—

RS

Khi 1 trong 2 ngd vao 10.0 hodc 10.1 1én muc 1 thi ngd ra Q0.0 ON



