TU PONG HOA PLC S7-1200 VA TIA PORTAL

1.TONG QUAN VE PLC S7-1200
1.1.Téng quan vé PLC S7-1200
1.1.1.Sw lwa chen cho hé théng nhé va vira

Bo diéu khién PLC S7-1200, dugc str dung véi su linh dong va kha ning mé
rong phu hop d6i véi hé théng tu dong héa nho va vira twong ung véi ngudi dung
can.

Thiét ké nho gon, cdu hinh linh dong, hd tro manh mé& vé tap lénh di lam cho
PLC S7-1200 tro thanh mot giai phap hoan hao trong viéc diéu khién, chon lya phu
hop d6i véi nhiéu tng dung khac nhau.

Dé co thé 1am rd hon van dé ching ta mudn noéi toi, tacgia s dung hinh anh
sau day dé minh hoa chi tiét vé vi tri, vai trd cia PLC S7-1200 duoc siemens gidi
thiéu.
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Hinh 1.1.Vi tri ciia cac PLC S7 sap xép theo (ng dung

CPU cua PLC S7-1200 duoc két hop véi 1 vi xur 1y, mot bo ngudn tich hop,
cac tin hiéu dau vao/ra, thiét ké theo nén tang Profinet, cac bd dém/phat xung tdc
d6 cao tich hop trén than, diéu khién vi tri ( motion control ), va ngd vao analog da
lam cho PLC S7-1200 tro thanh b diéu khién nhé gon nhung manh mé. Sauk hi
download chuong trinh xuéng CPU van luu giir nhitng logic can thiét dé theo doi
va kiém soét cac thiét bi thong tin trong ung dung ciia ngudi lap trinh. CPU giam
sat ngd vao va nhitng thay ddi cua ngd ra theo logic trong chuong trinh ngudi
dung, c6 thé bao gom céac phép toan logic cua dai s6 Boolean, nhitng bé dém, bo
dinh thi, cac phép toan phuc tap, va nhitng giao tiép truyén théng véi nhitng thiét
bi thong minh khac.

PLC S7-1200 dugc tich hop sdn mot cong Profinet dé truyén thong mang
Profinet. Ngoai ra, PLC S7-1200 c6 thé truyén thong Profibus, GPRS, RS485 hoac
RS232 thong qua cdc module mé rong.



1, Ngudn cip PS
2, Thé nh6 MMC
3, Két ndi véi cac module mo rong
4, Dén Led hién thi /O trén board
5, Két ndi Profinet
1.1.2.Ché d¢ bdo mdt ciza PLC S7-1200
Mot s tinh ning bao mat gitp bao vé truy cap vao CPU va chuong trinh diéu
khién.
1.1.2.1.Ché d@s bdo mdt vé quyén truy cdp vao CPU va khoi ham
CPU cung cap cac cap do bao mat dé han ché truy cap vao cic chirc ning cu
thé. Khi nguoi ding cdu hinh mirc d6 bao mat va mat khau cho CPU, ngudi dung
c6 thé gidi han cac chirc ning va ving nhé truy cap ma khong dung téi mat khau.
MJi cap do cho phép nhitng chtic ning nhat dinh dé c6 thé truy cap ma khong
can mat khau. Ché do mic dinh ciia CPU 1a dugc toan quyén truy cap va khong co
mat khau bao vé. Dé han ché quyén truy cap vao CPU, ngudi dung can cau hinh
thudc tinh “Protection” va mat khau bao mat.
Mat khau bao vé khong ap dung cho chuong trinh sir dung cac chirc ning vé
chuyén thong. Truyén thong PLC — PLC (sir dung nhitng tap lénh truyén thong véi
cac khéi ham) khong bi gidi han bai cac ché do bao mat trong CPU.



Bang 1.1.Muc d6 bao mat cua CPU

Cap dd bao mat Mire d truy cap
Full access Toan quyén truy cap
Read access Cho phép HMI truy cap toi PLC va chi

dugc doc véi TIA Portal. Mudn toan quyén
truy cap phai cé password.

HMI access Chi cho phép HMI truy cap t6i PLC. Mudn
toan quyen truy cap phai cé password.

No access B4ao mat hoan toan ké ca vgi HMI. Mudn
toan quyen truy cap phai c6 password.

Pé cau hinh cho ché d6 bao mat va dat mat khau, ngudi dung cé thé thuc hién
theo cac budc sau: Device configuration — Chon CPU — Properties —
Protection va lya ché do bao mat mudn dung va danh mat khau (password) si dung
Vao.

3 W o e E e e s
1.1.2.2.Ché dg Know — how Protection
Ché @6 Know — how protection cho phép ngudi dung ngin chin nhing truy
cap trai phép vao cac khéi ham, khéi to chirc OB, FB, FC, DB. Nguoi ding c6 thé
tao nhitng password riéng 1& dé gi6i han truy cap t6i cac khéi ham. Néu khong co
password thi nguoi dung chi c6 thé doc nhiing thong tin nhu sau:

e Tiéu dé khdi, comment, va thudc tinh cia khdi ham.

e Thong tin vé cac tham sb vao/ra (IN, OUT, IN_OUT, Return)

e Céu triic cia chuong trinh

e Tag toan cuc trong cross references, tuy nhién cac tag cuc bo s& bi an khong

quan sat dugc

Pé cau hinh cho ché d6 Know — how protection, ngudi ding c6 thé thuc hién
theo cac budc sau: Chon block nao mudn bao mat — Properties — Protection —
Protection — Define va nhap password muén dat.



Define Password

1.1.2.3.Ché d@é Copy Protection

Thém moét tinh ning vé bao mat cho phép ngudi ding an (blind) cac khdi
chuong trinh st dung vao thé nhé hoac CPU. Tinh nang nay dac biét hiru ich cho
viéc bao vé so hitu tri tué ctia nguoi lap trinh. Chire ning Copy Protection c6 thé
ap dung cho cac khdi OB, FB va FC.

Dé cau hinh cho ché d6 Copy Protection, ngudi ding c6 thé thuc hién theo cac
buéc sau: Chon block nao mudn bao mat — Properties — protection — Copy
Protection. Chon ché do an vao thé nhé hoic CPU.

Sau d6 chon ché dd Copy Protection va nhap sé serial cua thé nhé va CPU khi
download xuéng CPU hoic thé nhé.
Chi y: Ché do bao mat/password 13 ché d6 nhay cam do d6 ngudi dung can chi y
khi st dung nhiing ché do nay.



1.1.3.M¢t sé dong CPU S7-1200 théng dung

Hién nay, PLC S7-1200 c6 nhiéu dong CPU khéac nhau nhu: CPU 1211C, CPU
1212C, CPU 1214C, CPU 1215C, CPU 1217C va ddng thoi ngudi dung c6 nhiéu
su lya chon véi cac ngudn dién ap AC/DC, tin hiéu dau vao/ra relay/DC ...

Tuy nhién, tuy tng dung va chuong trinh ma nguoi dung lya chon CPU cho
phu hop V6i ciu hinh hé théng va gia thanh dé lam cho hé thdng hoat dong tot
nhung kinh té nhat.

Bang 2.2.Thong tin vé CPU 1211C/1212C

Pac diém CPU 1211C CPU 1212C

B6 nhé chuong Work 50KB 50KB
trinh Load 1MB

Retentive 10KB
1/O tich hop Digital 6D1/4DO 8DI/6DO

Analog 2Al
Process image Input 1024 Byte

Output 1024 Byte
Ving nhé M 4096 Byte
Module mo rong - 2
SB, BB, cB" 1
Module truyén théng CM 3
Bo dém téc d6 cao | Tong cong Lén t6i 6

1MHz -

100/'80 KHz 10.0-10.5

30/*20 KHz - 10.6 - 10.7
B phat xun Tong cong Lén toi 4
PTO/PWM® 1MHz ]

100KHz Q0.0 - Q0.3

20KHz Q0.4-Q0.5
The nhé Ho tro
Luu trit thoi gian thuc: 20 ngay/nhé nhét 12 ngay tai 40°C
Tich hop cong Profinet 1
Tbc do xir Iy phép toan sd thuc 2.3 us/lénh
Téc do xir Iy phép toan Boolean 0.08 us/lénh




Bang 1.3.Thong tin v& CPU 1214C/1215C

Pic diém CPU 1211C CPU 1212C
Bo nhé chuong Work 100KB 100KB
trinh Load AMB
Retentive 10KB
I/O tich hop Analog 2Al 2AI1/2A0
Digital 14DI1/10DO
Process image Input 1024 Byte
Output 1024 Byte
Vung nhé M 8196 Byte
Module mo rong 8
SB, BB, cB" 1
Module truyén théng CM 3
Bo dém téc d6 cao | Tong cong Lén t6i 6
1MHz -
100/'80 KHz 10.0-10.5
30/*20 KHz 10.6 — 11.5
B phat xung Téng cong Lén toi 4
PTO/PWM® 1MHz :
100KHz Q0.0 - Q0.3
20KHz Q0.4-Q1.1
Thé nhé Ho tro
Luu trit thoi gian thuc: 20 ngay/nhé nhat 12 ngay tai 40°C
Tich hop cong Profinet 1

Tbc do xir Iy phép toan s thuc 2.3 ps/lénh
Tbc do xir Iy phép toan Boolean 0.08 us/1énh
Ghi chu:

e (*) Signal board (SB), Battery board (B) va communication board (CB).

o 1-tdc do xir Iy HSC thap khi st dung ché do léch pha 90°

e 2-Khi CPU véi ngd ra relay thi c6 thé mua SB gan vao mé rong dé sir dung
ché do phat xung.
1.1.4.Khéi ham, bé dinh thi, b dém PLC S7-1200
Trong muc nay, chiing ta s& ciing tong quan vé sé luong, dinh dang ... cua
nhitng khdi ham, bd dinh thi, bo dém duoc st dung trong PLC S7-120 thong qua

bang sé liéu dudi day.




Bang 1.4.Khdi ham, bo dinh thi, bo dém cua PLC S7-1200

Thanh phan Miéu ta
Céc Block Kiéu OB, FB, FC, DB
Kich thuoc -30 KB (CPU 1211C)
-50KB (CPU 1212C)
-64KB (CPU 1214C,
CPU 1215C, CPU
1217C)
S6 lugng Lén toi 1024
S6 1an goi 16ng cac khdi | 16 bat dau tir Main
ham
Giam sat 2 Block cung luc
Céc khoi OB Main Nhiéu OB Main
Khoi dong NHiéu OB khoi dong
Ngat thoi gian 4
Ngat chu ky 4
Ngét phan ctng 50
Ngat 16i thoi gian 1
Ngat chuan doan 16i 1
Thao/gan module 1
Li rack hoac station 1

Time of day Nhiéu OB Time of day
Status 1

Update 1

Profile 1

Kiéu IEC

S6 luong Phu thudc bo nho

Luu trit Luu trong DB, 16byte
Kiéu IEC

S6 luong Phu thudc bo nho

Luu trit Phy thudc ciu trac DB.

-Sint, UISnt: 3byte
-Int, UiInt: 6byte
-Dint, UDInt: 12byte




1.2.MODULE phan cing ciia PLC S7-1200

Pé tim hiéu k§ hon vé PLC S7-1200 chung ta cung tim hiéu chi tiét hon vé
nhitng module phan cing ma PLC S7-120 hd tro dén nguoi dung. Dé tir d6, nguoi
dung ¢ nhitng lya chon vé& san pham phu hop véi ung dung theo yéu cau khach
hang.
1.2.1.Module xu ly trung tam CPU

Module xir Iy trung tim CPU chira vi xur Iy, hé diéu hanh, bd nhé, cac bo dinh
thi, bo dém, cong truyén thong Profinet ... module luu trit chuong trinh nguoi
dung trong bd nhé cua nd. Ngoai ra, module CPU c6 thé tich hop mot vai cong
vao/ra sd, analog tiy thudc vao ma hang (order number).

CPU S7-120 hd tro cac protocol nhu TCP/IP, ISO-on-TCP, S7 communication.
Poéng thoi, CPU tich hop nhiing tap 1énh hd tro cho truyén thong nhu: USS,
Modbus RTU, S7 communication ‘T-Send/T-Receive’ hay Freeport ...

Cong Profinet tich hop cho phép CPU c6 thé két ndi vai HMI, may tinh 1ap
trinh, hay nhitng PLC S7 thong qua Profinet.
1.2.2.Module tin hi¢u SM

Module Al: module doc analog véi cac loai tin hiéu khac nhau nhu dong 4 +
20 mA (theo cach d4u 2 day va 4 day), doc tin hi¢u dién ap 0 +~ 10 VDC, doc tin
hiéu RTD, TC ...

Module AI/AO: module doc/xuat analog

Module AO: module xuit tin hiéu analog

Module DI: module doc tin hiéu digital

Module DI/DO: module doc/xuét tin hiéu digital
1.2.3.Module X Iy truyén théng

Module truyén théng duoc gan bén trai CPU va duoc ky hiéu 1a CM 1241 CP
124x. Toi da chi c6 thé gin dugc 3 module mé rong vé truyén thong.
1.2.3.1.Module xi Iy truyén théng CM 1241
Module truyén thong CM 1241 h tro céc protocol theo cac tiéu chuan nhur:

e Truyén thong ASCII: dugc xir dung dé giao tiép véi nhitng hé thong cua bén
thir 3 (third — party systems) dé truyén nhitng giao thuc protocol don gian nhu
Kiém tra cac ky tu dau va cudi hoac kiém tra céac thong sb ctua khdi dix liéu.

e Truyén thong Modbus: dugc s dung truyén thong theo tiéu chuan Modbus
RTU.

Modbus Master: ¢ thé giao thirc véi PLC S7 1a master.

Modbus Slave: c¢6 thé giao thirc véi PLC S7 1a slave, khong cho phép trao doi
dir liéu giira slave véi slave trong truyén thong.



e Truyén théng USS Driver: 1énh cho phép két ndi USS véi Driver. Cac
Driver. Cac Driver c6 thé trao doi dir liéu theo chuan RS485, trong truyén thong
cho phép diéu khién Driver ciing nhu doc va ghi cac thong sb can thiét.

e Truyén théng Point — to — point: két néi ndi da diém duoc st dung theo
truyén thong trao d6i dix lidu néi tiép. Truyén thong da diém duoc ung dung trong
hé thong tu dong hoéa Simatic S7 va nhitng hé théng tu dong hoa khac dé lien két
v6i may in, diéu khién robot, may scan, doc ma vach ...

e Truyén thong Profibus: dugc sir dung véi tiéu chuan profibus DP hd trg
DPV1, ¢6 thé str dung lam master hodc slave tiy thuéc vao tng dung ma module
su dung.

e Module hd trg AS — | Master.
1.2.3.2.Module i Iy truyén théng CP 124x
Module xir 1y truyén théng CP 123x hd tro nhitng chuan truyén thong vé
GPRS/GSM, Messages/Email, DNP3, SNMP, Teleservice ...

e Module CP 1242 — 7: HJ trg két n6i PLC S7 — 1200 véi GPRS/GSM.

e Module CP 1243 — 1: H§ tro két ndi PLC S7 — 1200 vé&i Messages/ Email,
DNP3, SNMP, Redundancy ...
1.2.4.Module nguén cung cap Power module

Module nguon Power module cung cap ngudn hoat dong cho cac module phan
cting két noi vai CPU. Tén viét tat caa module nguén S7 — 1200 1a PM 1207.
Module nguén PM 1207 yéu cau ap cung cap dau vao 1a 120/230 VAC va ngd ra 1a
24 VDC /2,5 A duoc thiét lap riéng danh cho S7 — 1200 va khong can cau hinh
trong phan cing.
1.2.5.Cdc module dac biét va Board tin hiéu
1.2.5.1.Module 1/O link

Module dugc str dung c6 thé két ndi 1én toi 4 thiét bi 1/0 — kink phu hop véi
dic tinh k¥ thuat 1/O — link V1.1. Céc thong sb cua /O — link c6 thé cau hinh phan
mém Port Configuration Tool (PCT) V3.2 hoic phién ban cao hon.

1.2.5.2.Module can SIWAREX
Module can Siwres WP231 1a module can da niang cho tit ca cac tng dung can
don gian, phuc tap hay ung dung trong do luc ... Module nhé gon dé dang lap dat
véi PLC S7 — 1200 va c6 thé hoat dong doc 1ap ma khong can PLC S7 — 1200.
Module can Siwares WP1 c6 thé két ndi truc tiép véi PLC S7 théng qua
Ethernet (Modbus TCP/IP ) va RS485 ( Modbus RTU ). Bang thoi, module c6 thé
hoat dong véi nhitng PLC hoic thiét bi cua cac hang ty dong hoa khac.



1.2.5.3.Module CANopen

Pé mé rong tinh nang két ndi, giao tiép truyén thong véi cac thiét bi cua nhiéu
hang, Siemens phat trién module CM CANopen cho PLC S7 — 1200, cho phép cau
hinh véi ca hai ché d6 Master va slave.

1.2.5.4.Sing Board

Sing Board dugc cim phia trén than CPU dé c6 thé ma rong them DI/DO,
Al/AO, Pin backup ( Battery board ) dix liéu vé thoi gian thuc, mg rong truyén
thong voi RS485 ( Communications boards )
1.3.Vung nhé, dia chi va kiéu dix liéu trong PLC S7 -1200
1.3.1.Vang nhé chwong trinh PLC S7 — 1200

CPU hd trg nhiing ving nhé dé luu trir chuong trinh nguoi dung, dit lidu va
c4u hinh hé théng nhu sau:

e Load memory: Khong mét di ( non — volatile ) va duoc sir dung dé luu trix
chuong trinh ngudi dung, dit lieu va cdu hinh PLC. Khi mét project dugc
download xudng PLC, n6 dugc luu dau tién tai ving nhé Load memory. Ving nhé
nay nam trong thé nhé MMC (néu c6) hodc nam trén CPU. Nguoi dung c6 thé ting
dung luong ving nhd bang the MMC.

e Work memory: Ving nhé s& bi mat dir liéu khi CPU mat dién. Trong qua
trinh hoat dong, CPU c6 thé copy mét s6 phan, chic nang cia project tir ving nhd
Load memory sang ving nhé Work memory dé thuc hién.

e Retentive memory: 1a ving nhé duoc sir dung dé luu trit lai nhitng dit liéu
can thiét, mong muébn khi CPU mat dién hoan toan.
1.3.2.Thé nhg MMC

Mot lua chon khac dé luu trir chuong trinh nguoi ding gidng nhu nhiing ving
nhé dugc n6i & trén, d6 1a sir dung Simatic MMC dé luu trit chuong trinh nguoi
dung hoidc transfer chuong trinh ngudi dung. Néu ngudi dung st dung thé nhé
MMC, CPU sé chay chuong trinh tir thé nhé chir khong phai trén viung nhé cta
CPU.

Thé nhé Simatic MMC dugc st dung nhu mot thé nhé chuong trinh, mot thé
transfer, luu trit dir liéu data log hoic sir dung dé nang cap firmware cho CPU.

e Khi muén download chuong trinh xuéng nhiéu CPU giong nhau va cing
mét project. Viéc sir dung phan mém 1am tén kém thoi gian ... thi viéc sir dung
simatic MMC véi chtic nang 14 thé transfer gitp cho hiéu qua hon rat nhiéu. Nguoi
dung chi can cam thé nhé MMC va doi transfer xong va 1ay thé nhé ra.

e Dung thé nhd véi chitc niang thé nhd chuong trinh thi tat ca nhiing chirc
nang CPU hoat dong sé duogc load tur thé nhé.

e Mgoai ra, thé¢ MMC ciing c6 thé sir dung dé luu trit thong tin vé data log, mé
rong ving nhé luu trit cho Web server, hodc co thé sir dung dé nang cap firmware
cho CPU (Vidu tr V1.0 1én V2.0, V2.0 1én V2.3 ...).



2.3.3.Kiéu dir ligu ciia S7 — 1200
Kiéu dir liéu hd tro cho PLC S7-1200 sé& dugc giai thich cach dinh dang dix liéu
va kich thuac dir ligu thong qua bang 2.5.
Bang 2.5.Kiéu dit liéu cua PLC S7-1200
Kiéu dir liéu Miéu ta
Bit va chudi Bit

Bool gom mat bit don
Byte gém 8 bit

Word gdm 16 bit
Dword gom 32 bit

USInt ( s6 interger khong dau 8 bit )
Sint ( s6 interger c6 dau 8 bit)

Ulnt ( s6 interger khong dau 16 bit )
Int ( s6 interger c6 dau 16 bit )

UDInt ( s6 interger khong dau 32 bit )
Dint ( s6 interger c¢6 dau 32 bit)

Interger

S4 thuc — Real Real — s thuc dau chdm dong 32 bit

e LReal —s6 thuc dau cham dong 64 bit

Data and time e Data la kiéu dir liéu 16 bit chi s6 ngay c6
tim tir D#1990-1-1 dén D#2168-12-31

e DTL ( data and time long ) bao gém dit liéu
Vvéi 12 byte luu giir thong tin vé ngay, thang, nim.
Year (Ulnt): 1970 — 2554
Month (USInt) : 1 — 12
Day (USInt): 1 — 31
Weekday (USInt): 1 — 7 (1 1a cha nhat )
Hours (USInt): 0 — 59
Seconds (USInt): 0— 59
Nanoseconds (UDInt): 0 — 999999999

o Time la kiéu dit liu 32 bit dugc miéu ta
theo chuan IEC time tam gia trj 1én dén
T#24D20H31M23S647MS

e TOD (time of day) 1a kiéu dir liéu 32 bit co
tim gia tr1 tr TOD#0:0:0:0 dén TOD#23:59:59:999.

Char va Sting e Char 1a kiéu di liéu ky tu voi 8 bit
e Sting la kiéu dix liéu chudi 1én t&i 254 char

Array va Structure e Arry la kiéu dir liéu mang bao géom nhiéu
thanh phan don gidng nhau vé kiéu dit liéu. Mang
c6 thé tao trong giao dién interface cua OB, FB,
FC, DB.

e Struct 1a kiéu dit liéu dinh dang theo ciu
tric thanh phan co thé bao gédm nhiéu kiéu dix liéu
khac nhau.




PLC data types PLC Data types hay con goi la UDT la dang dix
liu cau triac c6 thé dinh nghia boi nguoi dung.

Pointer Pointer hay con tro s dung dé dinh dia chi gian
tiep.
BCD® e BCD 16 cb gia tri tir -999 — 999

e BCD32 c6 gia tri tir 9999999 — 9999999.
Ghi chi: ) BCD khong phai kiéu dir liéu, tuy nhién duge dua vao vi lién quan téi
viéc dén viéc chuyén ddi dix liéu sau nay.
1.3.4.Vang nho dia chi

Step 7 Basic V1x cua Tia Portal hd tro cho viéc lap trinh bang tag nhd
(Symbolic). Ngudi dung c6 thé tao tag nhé hay Symbolic (tén goi nhé) cho cac dia
chi dix liéu can dung, khong phan biét ving nhé toan cuc (global) hay ving nhé
cuc bo (local). Bé truy xuat cac Tag nhé trong chuong trinh chi can goi tén cia
Tag cho céac tham sb cua lénh.

Pé hiéu r6 hon vé ciu tric CPU va dija chi ving nhd, ching ta s& di tim hiéu
sau hon vé dia chi truc tiép (absolute) 1a nén tang cho viéc sir dung cac Tag nhé
cua PLC.

e Vung nhé toan cuc — Global memory: CPU cung cap nhiing ving nhd toan
cuc nhu: I (input), Q(output), vung nhd ndi M (memory). Nhitng viung nhé toan
cuc c6 thé duoc truy xuat ¢ tat ca cac khdi.

e Khéi dit liéu DB: Ciing 13 ving nhd toan cyc. Ngoai ra ving nhd DB néu
duoc sir dung véi chire ning Instance DB dé Iuu trir chi dinh cho FB va ciu tric
boi cac tham sb cua FB.

e Vung nhé tam — Temp ( hay ving nhé Local): Vung dir liéu cuc bo duoc st
dung trong cac khoi chuong trinh OB, FC, FB. Vung nhé L dugc st dung cho cac
bién tam (temp) va trao di dir liéu ctia bién hinh thirc voi nhitng khéi chuong trinh
goi né. Noi dung caa mo khdi dir liéu trong mién nhé nay s& bi x6a khi két thic
chuong trinh.

Vung nhé |, Q caa PLC S7-1200 c6 thé truy xuat dudi dang process image. Dé
c6 thé truy xuat truc tiép va ngay 1ap tic voi ngd vao/ra vat 1y, co thé them “:P”.
Vi du nhu: 10.0:P, Q0.0:P.

Ché do Forcing chi c¢6 thé tng dung cho cac tin hiéu vao/ra vat Iy (Ix.y:P,
Qx.y:P).



Bang 2.6.Bang phan loai vung nhéd PLC S7-1200

Vung nho Miéu ta

Process image | Puoc copy dit liéu tir tin hiéu ngd vao vat Iy khi bat
dau quét chuong trinh.

Ngo vao vat ly Ix.y:P boc dia chi ngay 1ap tac tir ngd vao cua CPU, SB,
SM. C6 thé dung ché do Force véi ngd vao vat 1y.

Process image Q Chuyén dir liéu toi tin hiéu ngd ra vat 1y khi bat dau
quét chuong trinh.

Ngo ra vat 1y Qx.y:P Xuit tryc tiép t6i ngd ran gay lap tuc to1 ngd ra vat ly
cua CPU, SB, SM. C¢ thé dung ché dé Force voi ngd
vao vat ly.

Ving nhd noi M Luu trit dit liéu/tham sé trudc khi dua ra ngoai vi. Co

thé cai dat dé str dung chirc ning Retentive memory
doi vai vung nho nay.

Vung nh6 tam Local | Ving nhé dugc sir dung dé luu trir tam thoi trong céc
memory khoi OB, FB, FC. Dir liéu s€ mat khi ngung goi khoi.

Khéi dit liéu DB Puogc st dung theo dinh dang vung nhd toan cuc,
hoic luu dir liéu va tham s6 cho khdi ham FB. C6 thé
cai dat dé stir dung chirc nang Retentive meory d6i Voi
vung nh¢d nay.

2.4.Phan mém va ngén ngir lap trinh PLC S$7-1200
2.4.1.Phan mém l@p trinh PLC S7-1200

Nam 2009, Siemens gigi thiéu PLC S7-1200 cung véi phan mém lap trinh Tia
Portal V10.5 tich hop san Step 7 Basic, lap trinh cho PLC S7-1200 va WinCC
Basic lap trinh cho man hinh KTP,

T nam 2010 dén nay, Siemens khong ngung cai tién va nang cap cap phan
mém Tia Portal V10.5 1én t&i Tia Portal V13. Hién nay phan mém Tia Portal
khéng chi lap trinh cho cac bd Controller ma con cé thé thiét ké giao dien HMI.
SCADA va cau hinh cho Driver ctia Siemens. Tuy nhién, trong ndi dung nay
chang ta chi trinh bay va tim hiéu vé PLC S7-1200 va phan mém Step 7 Basic V1x
cua Tia Portal dé lap trinh cho PLC S7-1200.

2.4.2.Ngén ngir lgp trinh PLC §7-1200

Vé6i dong san pham PLC S7-1200 tng dung cho hé théng nho va vira, Siemens
phat trién va uu tién hd tro cho 3 ngon ngit 1ap trinh chinh, d6 la: LAD, FBD va
SCL.

e LAD - Ladder: Pay 1a ngon ngit lap trinh dwa theo so dd6 mach. N6 don
gian, dé hiéu, dé chinh stra va tién loi.

e FBD — Function Block Diagram: Dy 1a ngon ngit lap trinh dya theo dai s6
Bool.



e SCL — Structure Language Control: Pay la ngon ngir lap trinh theo dang text
va 13 ngdn ngi trinh cap cao sir dung dua trén nén Pascal phét trién. Ngon ngit 1ap
trinh SCL ¢6 thé coi 14 ngdn ngit hudng téi déi twong cho PLC, vi n6 gan gili v6i
tu duy nguoi dung.

Khi viét code cho mot khdi ham nao d6 ( OB, FB, FC ) thi nguoi ding co thé st
dung 1 trong 3 ngdn ngir trén dé c6 thé lap trinh.



