Giao trinh PLC S7-200

1. GIOI THIEU PLC S7-200

The S7-200 series is a line of micro-programmable logic controllers (Micro PLCs) that can
control a variety of automation applications. Figure 1-1 shows an S7-200 Micro PLC. The
compact design, expandability, low cost, and powerful instruction set of the S7-200 Micro PLC
make a perfect solution for controlling small applications. In addition, the wide variety of CPU
sizes and voltages provides you with the flexibility you need to solve your automation problems.
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Figure 1-1 S7-200 Micro PLC

PLC SIEMENS thé hé $7-200 la PLC loai nhé (Micro PLC), c¢6 thé diéu khién hang
loat céc tng dung khac nhau trong tu dong héa. (Hinh 1-1). Vi cdu tric nhé gon, c6 kha
ning md rong, gia ré va mot tap lénh manh, PLC S7-200 la mot 16i giai hoan hao cho cac
bai todn tu dong loai nhdé. Thém vao dé 13 su phong phu vé ching loai, kich ¢ cling nhu
cac thong sb vé dién (dién 4p AC, DC, dong, . . .) cang cho phép ngudi sti dung co dong
hon trong viéc giai quyét cac vin dé ty dong ctia minh.

NGi vé céc chiing loai phong phu ctia PLC S7-200, ching ta dua trén nhiéu tiéu chi
khac nhau:

e Ngudn nudi: dién ap mot chiéu 24V, dién ap xoay chiéu 220V, 110V.

e Diu vao 24VDC: sink & source.

e Daura24VDC hoic Ro le.

e (Ciac bo xii ly trung tAm (CPU) khdc nhau: S7-210, 212, 214, 215, 216, 221, 222,

224,
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Sau day 1a bang so sanh cac CPU thong dung nhit:

DPiic trung Ky thuit CPU 221 CPU 212 CPU 222
B nhd chuong trinh 4 kB 1 kB 4 kB
B0 nhd di liéu 2 kB 1 kB 2 kB
Backup s6 liéu 50 gio 50 gio 50 gio
Thoi gian thuc hién 1024 | 0.37 ms 1.2 ms 0.37 ms
1&énh nhi phan
Xii 1y s6 thuc c khong c6
Diéu khién PID co khong co
S6 bo dinh thoi 256 64 256
S6 bo dém 256 64 256
Bo6 dém tdc do cao 4x30kHz 1x2kHz 4x30kHz
S6 ngit thoi gian 2 (1-255ms) | 1 (5-255ms) | 2 (1-255ms)
Sé ngit phan cing 4 1 4
S6 dau vao / ra cd sin 6/4 8/6 8/6
S6 module cuc dai 0 2 2
S6 dau vao /racuc dai | 6/4 40/38 24/22
S6 dau vao / ra tuong tu | 0/0 6/4 12/10
cuc dai
DAu ra xung 2x20kHz 0 2x20kHz
Cf;ng truyén thong 1xRS485 1xRS485 1xRS485
Chiét 4p tuong tu 1 1 1
Thoi gian thuc tuy chon khong tuy chon
Kich thudc (mm) 90x80x62 160x80x62 | 90x80x62
Trong lugng (kg) 0.27/0.31 0.39 0.27/0.39
DPiic trung Ky thuit CPU 214 CPU 224 CPU 215 CPU 216
B0 nhd chuong trinh 4 kB 8 kB 8 kB 8 kB
B0 nhé di lieu 4 kB 5kB 5kB 5kB
Backup s6 liéu 190 gi6 190 gi6 190 gio 190 gio
Thoi gian thuc hién 1024 | 0.8 ms 0.37 ms 0.8 ms 0.8 ms
1&énh nhi phan
Xii ly s6 thuc co co co co
Diéu khién PID c6 c c6 c6
S6 bo dinh thoi 128 256 256 256
S6 bo dém 128 256 256 256
B6 dém tdc do cao 1x2kHz, 6x30kHz 1x2kHz, 1x2kHz,
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2x7kHz 2x20kHz 2x20kHz
S6 ngit thoi gian 2 (5-255ms) | 2 (1-255ms) | 2 (5-255ms) | (5-255ms)
S6 ngit phan ciing 4 4 4 4
S6 dau vao / ra cd sén 14/10 14/10 14/10 24/16
S6 module cuc dai 7 7 7 7
S6 dau vao / ra cuc dai 62/58 62/58 62/58 64/64
S6 dau vao / ra tuong ty | 12/10 12/10 12/10 12/10
cuc dai
Dau ra xung 2x4kHz 2x20kHz 2x4kHz 2x4kHz
Céng truyén thong 1xRS485 1xRS485 2xRS485 2xRS485
Chiét ap tuong tuy 2 2 2 2
Thoi gian thuc co co co co
Kich thudc (mm) 197x80x62 | 120x80x62 | 218x80x62 | 218x80x62
Trong lugng (kg) 0.49 0.36/0.41 0.58 0.58

Cac thanh phan clia mot hé thong véi S7-200:

BT $7-200CPU

L

STEP 7-MicroWiN 32

PC/PPI Cable

Figure 1-2  Components of an S7-200 Micro PLC System

Riéng S7-200 Micro PLC ¢4 thé bao gdm mot minh S7-200 CPU hay c6 ca cac
module mé rong.
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S7-200 CPU

| - Top terminal door
= 1 Powartarminal
Status LEDs ——————= Cutputtarminal

) | Front access door
Cartridge —,b AUN STOP switch

Potentiomelar
ECCEEET | Expansion /0 connaction
Communication ——
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=+—— BHottom terminal door
Inputierrmnal
Sensor power

Figure 1-3  57-200 CPU

$7-200 CPU tdng hdp ca bo xi Iy trung tdm, bo ngudn nudi va mot s6 cac déu vao

ra tao nén mot thiét bi c¢6 thé hoat dong doc lap.

CPU thuc thi chuong trinh va luu git dif liéu trong toan b qua trinh diéu khién.
CPU c6 thé dugc ting cudng thém cac dau vao ra cling nhu cac ddu vao ra tuong
tu bing c4ch cidm thém cac module mé rong.

B6 ngudn nudi cung cdp cho ban than CPU ciing nhu tit cd cac module mé rong.
Cac dau vao doc tin hiéu tu cdc thiét bi cam bién (nhu cdc dau do va cic cong
tic); Cac dau ra diéu khién céc thiét b chip hanh nhu mé to, van, bom, . . .

Cong truyén thong cho phép két ndi PLC véi thiét bi 1ap trinh hodc céc thiét bi
khac (vi du cac PLC khac).

Cac den hiéu trén CPU thong bdo trang thai CPU (vi du dang & ché d6 RUN hay
STOP), trang thai cac cdng vao ra, 15i hé thdng.

Mot s6 CPU ¢4 sin dong hd théi gian thuc, mot sé khdc ¢6 thé bd sung tinh ning
ndy bing cach cdm "CARTRIDGE théi gian thuc".

"CARTRIDGE EEPROM" cung cip kha ning luu gili chuong trinh ciing nhu
chuyén (copy) chuong trinh tti CPU nay sang CPU khac.

"CARTRIDGE pin" cho phép ting cudng thdi gian luu trd du liéu trong bd nhd
RAM.
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Cac Module m¢ rong

A corzrm =]

Figure 1-4  CPU with an Expansion Module

2. SUDUNG PLC S7-200

Ldip ddt PLC trong hé thong:

Panel maunting Standard rail meunting
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PLC sii dung nguén nuéi xoay chiéu:
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[a] Cong tic ngit ngudn cho CPU, toan bd mach vao va ra ciia PLC.
[b] Thiét bi chdng qua dong cho CPU, cac mach vao va ra. C6 thé sti dung cau chi riéng
cho tiing phan (CPU, mach vao, mach ra) dé bao vé tét hon.
[c] B4o vé qua dong cho mach vao khong can thiét néu cac dau vao st dung ngudn
24VDC do PLC cung cip. Ngudn ndy (goi 1a ngudn cdm bién) da dugc thiét ké chong
ngan mach.
[d] N&i ddu ddu mat cta PLC vao diém ndi dit gin nhat dé chong nhidu. T4t ca céc dau
d4u mat trong mot hé théng nén duge ddu vao cuing mot diém. Tt nhat nén st dung day
14 AWG hay day 1.5 mm{_.
[e] Ngudn 24VDC do PLC cung cp (ngudn cam bién) c6 thé dugc st dung cho mach céc
dau vao.
[f] Ngudn 24VDC do PLC cung cip (ngudn cam bién) cé thé dugc st dung cho mach cac
dau vao mé rong.
[g] Ngudn 24VDC do PLC cung cip (ngudn cam bién) cd thé dugc st dung nudi céc
module ra mé rong.

(Ngudn cam bién nay da dugc thiét ké chéng ngin mach.)
[h] Trong da sé céc trudng hop, ndi dat ddu M cia ngudn cam bién 24VDC nay 1a mot
trong nhiing cach chéng nhiéu tét nhat.

PLC sif dung nguén nuéi mot chiéu:
[a] Cong tic ngdt ngudn cho CPU, toan bd mach vao va ra ciia PLC.
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[b] Thiét bi bdo vé qua dong cho CPU.
[c] Thiét bi bao vé qua dong cho mach vao.
[d] Thiét bi bio vé qua dong cho mach ra.
[e] Can dam bao ngudn mot chiéu cd di do "cuing" can thiét nhat 13 trong céc trudng hop
tai thay doi (dong ngit diu ra). Néu cin phai ddu thém ty dién ngoai.
[f] Trong da s cac trudng hgp, ndi dat ddu am cta tat ci cac ngudn 24VDC 1a mot trong
nhiing cach chéng nhidu tét nhét.
[g] Dién trd cho phép dong dién ro chay qua dé chéng hién tugng tich dién tinh (thudng
6 gia tri khodng IMQ). Tu dién chdng c4c nhiu hai bac cao (thudng cé gia tri khodng
4700 pF).
[h] Néi ddu ddu mat cta PLC vao diém ndi dit gin nhat dé chong nhidu. T4t ca cac dau
d4u mat trong mot hé thdng nén duge ddu vao cuing mot diém. Tt nhat nén st dung day
14 AWG hay day 1.5 mm{_.

Chi st dung ngudn cung cdp 24VDC ¢ cach dién tdt vSi ludi dién xoay chiéu
cling nhu vdi cdc ngudn dién khéc.

Mot s6 cdch ddau néi nhdm bdo vé tét cdc dau ra ciia PLC:
e Bdo vé cdc dau ra 24V mot chiéu (Transistors)
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ST T
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Figure 2-12  Diode Suppression for DC Transistor Cutputs
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Figure 2-13  Zener Diode Suppression for DC Transistor Qulputs

e Bdo vé ro le dong ngdt dong dién mot chiéu
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Incuctar o where K is 0.5 pF/A to 1 pF/a

Figure 2-14  Resistor/Capacitor Network on Relay-Driven DC Load

e Bdo vé ro le dong ngdt dong dién xoay chiéu

A = 0.5 % Virms for ralay

G = 0,002 pF to 0.005 uF for each
10 VA of steady-slate load

Inductor

Figure 2-15  AC Load with Metwork across Relay
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3. BAT PAU LAP TRINH CHO $7-200

Trong chuong mot, ching ta da biét vé mot hé thong véi S7-200 (Hinh 1-2). Mot hé
thong nhu vay gém 03 phan:

e S7-200 PLC

e Mady vi tinh (PC) hay Thiét bi lap trinh dudc cai dit phan mém STEP 7 - Micro /

Dos, Win 16 hoac Win 32.

e Cap ndi chuyén dung.

Chung ta di diém qua cdc CPU S7-200 thong dung nhat: CPU 212, 214, 215, 216,
221,222, 224,

Xét hai phan mém mdi nhat, phan mém STEP 7 - MicroWin 2.1 (16 bits) chi 14p trinh
dugc cho cac CPU 212, 214, 215, 216. Tu day chi néi vé phan mém 1ap trinh STEP 7 -
MicroWin 3.0 chay trén mdi trudng 32 bits, ¢ nhiéu tinh ning manh va lap trinh dudc
cho tat ca cac loai CPU S7-200 dén thdi diém nay. Yéu ciu cdu hinh may vi tinh:

- 586 tré 1én, 16MB RAM. Tdi thicu la 486 véi SMB RAM.

- Heé diéu hanh 32 bits: Windows 85, Windows 98 hoic Windows NT 4.0.

- Man hinh VGA tré Ién.

- It nhat 50MB trdng trén dia cting.

- Nén co chudt.

- Céap ndi PC/PPI (cidm vao cong COM1 hay COM 2) hoic CP Card.

Cai dit phin mém don gian vdi 1énh Run... [drive:]\setup (drive chi 6 dia mém hoic
CD ROM). Chu y chon ngén ngii st dung (Anh, Diic, Phap, Tay ban nha hay Y).

N&éi CPU S7-200 véi PC biing cap PC/PPI

Trang 9



Giao trinh PLC S7-200

DIP switch setlings (down =0, up = 1):

S7-200CPU

RS-232

RAS-485

PC/PPlcable
Isolated
PPI ) FC
Baud
Rate 123 SWITCH 4 1= 10BIT
5 39.4K 000 0= 11BIT
11111 B
0 96K 010 SWITCHE 1= OTE
123 45 EEFrasiy 0= DCE
1.2K 101

Chon tdc dé truyén (baud rate) tuong ting véi PLC va PC (thong thuong 9.6K)
béng DIP switch. Néu ¢ vi tri s6 5 thi chon 11 BIT va DCE.

Piit cau hinh cho cap PC/PPI
Trong clia s6 STEP 7 - MicroWin 32, nhip chudt lén bifu tuong
Communications hoic chon Menu View > Communications. Trén hop ddi thoai xuat

hién (Communications Setup), nhip dip 1én biéu tugng PC/PPI Cable. Xuét hién hop
thoai Setting the PG/PC Interface, chon niit Properties va kiém tra cac tham sd.
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Communications Links

Communications Setup

! PC/PFI
“ cable

Doub Seting the PGPE Interface
o

wish {

Access Path

:?:?r‘lnl?r Arcess Paint of Application:
[Micro/WIN —=PC/PPI cable (PPI) =

Doub {Standard for MicroWIN)

maode|
cormim Irterface Parameater sat jsad:

Comi| | PC/PP1 cable (PP

Harma MPI-I5A on board (MPIT)
MPI-ISA an board (PP
MPI-ISA Card (PROFIBUS)

Madull | PC Adapter (MP) Crpy...
PC Adapter (PROFIBUS)

Local

Pralad

Delota

T
N {Aszsigning Parametars to a PC/PPI Cable

Maode for a PPI Metwork)

Interfaces
Install...
OK Cancal | Help |

Két néi véi CPU S7-200

Trong clia s6 STEP 7 - MicroWin 32, nhip chuét lén biéu tuong
Communications hoic chon Menu View > Communications. Trén hop ddi thoai xuat
hién (Communications Setup), nhip dup 1én biéu tuong Refresh. CPU dang dugc két
ndi (va dudc cip ngudn) s& xuét hién nhu mot biu tugng. C6 thé nhip dup 1én biéu tugng
nay dé kiém tra cac thong sé ciia PLC tuong tng.
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Communications Links

. Communications Setup

Double click the icon representing the PLC
you wish to communicate with.

Double click the interface icon to change to
communication parameters.

Double click the modem icon to setup the
modem paramelers or dial 1o star modem
cormmunications.

Communication Parameters

Ramate Address I E

Local Address a

Maodule PCIPPI cable (COM 1)
Protacol PFI

Transmigsion Rate 9.8 kbps

bade 11-bit

FY
PC/PPI
Addrass: 0
' CPUZ24
Double-Click
te Redrash
w

Piit ciu hinh truyén théng cho CPU S7-200

System Block

Analog Input Filters ] Pulse Catch Bits ‘l Background Time ]
RelentiveRanges | Password | OutputTable |  Input Filters
Port 0 Port 1 Defauits |
BLC Address: ||2 = (2 = (range 1...126)
Highest Address: ||31 = |31 = irange 1...128)
Baud Rate: | 9.6 kbps{= [5.6 kopsEH
Bewycount3 B [3  H (range 0...8)
Gap Update Factor: | 10 = [10 =l (range 1...100)
Configuration parameters must be downloaded before they take effect.
Not all PLC types support every System Block opfion. Prass F1 to see
which options are supported by each PLC.,
| oK | Cancel | Apply
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Trong ctia s6 STEP 7 - MicroWin 32, nhdp chuét 1én biéu tugng System Block

ho#ic chon Menu View > System Block. Trén hop déi thoai xuét hién (System Block),

chon trang Port(s) dé xem va thay ddi cac tham sé truyén thong.

4. CO BAN TRONG LAP TRINH VOI S7-200

4.1 Téng quat

Khi tién hanh thiét ké mot hé thong st dung PLC S7-200, ngudi thiét ké nhat thiét

phai 1am quen vdi nhiing dic trung co ban nhit ctia CPU sép dung. Thi hai 1 phai tuan

thl cac nguyén tic cta don vi van hanh ciing nhu cta diéu kién thuc t&. Khong xem nhu

diéu bit budc nhung & day chung t6i xin dua ra mot sé khuyén cdo chung nhét cho ngudi
thiét ké véi $7-200.

Phan chia hé thong phai thiét ké thanh nhiing thanh phan nhé nhat cé muic do doc 1ap
nhat dinh. Tién hanh thiét ké tiing phan nhé mot.

V6i mbi thanh phan doc 1ap, xac dinh sé ddu vao ra; mo ta cach thic hoat dong (dau
ra theo dau vao); trang thai "bén" clia mdi bd phan chip hanh gin vdi dau ra (trang
thai lic hé thong phai thiét ké da ddu ndi nhung chua hoat dong clia cdc mé td, van, . .
.); md ta hinh thiic van hanh (nit bdm, dén hiéu, . . .); cudi cung la cach giao tiép véi
cac thanh phan khdc.

Thiét ké bd phan an toan: O day ndi dén vén dé ddu ndi phan cling nhdm dim bio an
toan trong nhiing trudng hop bat thudng, dic biét phai ludng trudc céc trudng hgp cé
thé gay nguy hiém cho tinh mang con ngudi hay gay thiét hai 16n vé& vat chat. Thong
thudng day 1a bo phan dién co hoat dong doc 1ap véi PLC. Trudc hét phai thong ke
nhiing bo phan chdp hanh nao cé thé gdy mat an toan, trong nhiing trudng hdp nao.
Can chd y nhiing trudng hop mét va ¢ dién lai, trudng hgp CPU bi treo, bi 15i. PLC
nén co thong tin ti bd phan an toan nay va tinh phuong phap xti ly thich hop.

Thiét ké giao dién van hanh: vi tri, cdch ldp dit cdc nut bAm, deén hiéu, . . . bd tri hop
ly trén toan cuc hé thdng va két ndi hop ly véi PLC.

Hoan thanh ban vé thiét ké: phan bd co hoc ctia cdc chi tiét; so dd ddu ndi dién.

Dit tén cho cac dau vao ra cling nhu cdc dia chi trung gian va tao thanh mot bang.

M6 hinh phuong thiic hoat dong ctia mot chuong trinh trén PLC kha don gidn: CPU

doc trang thai cac ddu vao; Chuong trinh xt 1y, cip nhat cac thong s6 theo cac dau vao va

thuat toan 16 gic dinh sin; CPU xuét tin hiéu ra cac dau ra theo két qua tao ra béi chuong
trinh.
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Sau day la minh hoa mét vi du chuong trinh don gian:

Cpn_Dm_PE  Cls_Dm_PB A _Mir_Fbk E_Stop_On Dirain_Sol
l ] ] ] s
| 1t t +f { )
Drrain_Sol
S7-200GPUY,
Cutput \ |~
Area D‘ w  Output g i
\ Bl
Input Dirain Sclancid
Area b‘ Input
N R o
P ™ O 0 oo o
regs o 2rmary
in tha CPFU %ﬂ%% o % Oparator Station
= :
4.2 Ngon ngit 1ap trinh

S& khong chinh xac néu ndi ring c6 03 ngdn ngii 14p trinh thong dung cho PLC,

nhung & day ching ta tam dung chif "ngdn ngi" dé chi méi trudng (editor) lap trinh cho
PLC. 03 ngdn ngtli thdong dung do la:

Statement List (STL)
Ladder Logic (LAD)
Function Block Diagram (FBD)
V6i S7-200, mbi ngdn ngli ¢6 thé st dung tap 1énh SIMATIC hay tap 1énh theo

chudn IEC 1131-3, riéng STL chi ¢ thé st dung tap 1énh SIMATIC. Chung ta s& dé cap
dén véan dé nay sau, trudc hét ndi vé cac "ngon ngi":

Statement List (STL)
Sau day 1a mét vi du nhé: mot chuong trinh S7-200 viét bing STL.
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STL

2

Io
o
I2
I2

"EE*EEE

0
+1
0
-1

Q5.

o

STL cho phép tao chuong trinh bing cach viét tiing cau 1énh, khac vdi hai ngon
ngii kia 1a dang dé hoa. Chinh vi thé trong STL c6 thé viét nhiing chucng trinh ma trong
hai ngon ngii con lai khong viét dudgc, bSi vi nd sat véi ngon ngili may hon, khong bi gisi
han bdi cac qui tic d6 hoa. STL thudng danh cho céc 1ap trinh vién giau kinh nghiém.

Trong vi du trén chung ta ciing d& dang nhan thidy STL ¢ nhiéu nét tucng tu ngén

ngt 1ap trinh Assembler. Mot khdi niém rat quan trong trong STL 1a Ngin xép (Stack),
khai niém nay khong c6 trong LAD va FBD. Ngin xép trong STL vé kich thudc nhé hon
nhiéu so véi khdi niém ngin xép trong Assembler, chi bao gdbm 09 bits. Tuy nhién né lai
dong vai tro 16n hon, dnh hudng téi

luén tac dong téi ndi dung ngin xép.

su thuc hién ctia hau hét cac 1énh va céc 1énh cling
~ ’ ~ A ) X . . \ r A g
Ta s¢ xét ky vé ngédn xép khi di vao cac Iénh cy the

trong STL.
Bits of the Logic Stack 50 Stack0 - First stack level, or top of the stack
51 Stack 1 - Second stack level
52 Stack 2 - Third stack leval
53 Stack3d - Fourth stack level
54 Stack4 - Fifth stack lewvel
55 Stack 5 - Sixth stack leval
56 Stack & - Seventh stack lavel
37 Stack 7 - Eighth stack lavel
58 Stack 8 - Minth stack lewvel
Load (LD} And (A) Or (0}
Loads a new value [me) onta the ANDRs a naw valus (rv) wilh the QRs a naw value [my) with tha nitial
stack inilial valua (iv} ai tha top of the wihua (i) at tha top of the stack
atack. o
Halora Load  Alter Losd 50 = v + v
50 =i * v
Balora And  Aftar And Balora O Atlar Or
wo S0 [l 50
[l vt i1 ral
w2 a2 vz 1
w3 vd vd vl
e ivd ivd e
w5 [ [ b
[0:] v vl b
[ [ [rd T
IwE iz host. 0] v ivg v
In Sse exarmphas, 0" 10 7 danlily the mtial values al e logic stack, " idertfies 8 new value provided by (hs instuction. and
B igenifes tha calculated valsa thal is sicead inihe ogc stack

Nhu trén da néu, STL thudng danh cho cac 14p trinh vién giau kinh nghiém; STL
c6 thé gidi quyét duge mot sé van dé khong thé giai quyét d& dang trong LAD va FBD;
STL chi c6 thé st dung vdi tap 1énh SIMATIC; Moi chuong trinh viét bing LAD hay
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FBD déu ¢4 thé chuyén vé xem va stia trong STL nhung khong phai tit c4 nhiing chuong
trinh viét trong STL déu c6 thé xem bing LAD hoic FBD.

Ladder Logic (LAD)

Mot chuong trinh viét trong LAD rét giéng véi mot so do dién, chinh vi thé ma
day 1a ngon ngii dudc rat nhiéu ngudi lua chon khi 1ap trinh cho PLC ndi chung. Chuong
trinh thudng dugc chia thanh nhiéu phan nhd, rat d& hifu va tuong ddi doc lap goi la
"rung" hay "network". Nhiing thanh phan c6 bin ctia mot chuong trinh trong LAD 1a céc
tiép diém (contacts) - dai dién cho cdc dau vao nhu nut bam, tiép diém, diéu kién, . . . cac
cudn day (coils) - dai dién cho cdc dau ra nhu dén, van, cudn hit, . . va céc hop (box) -

Metwork 1
I0.0 I0.1 RE.0
_| I s :I
[ (. 1
IZ.0 I2.1
Meatwork 2
Iz.1 MOV_B SWAP
_| |7 EN ENO EMN EHO|—
VBSO 1N OUT [-ACO  ACD—TH

dic trung cho cdc phép tinh, cac bd dinh thdi, cac bo dém, . . .
Nhiing ly do chinh dé LAD dugc yéu thich 1a: d& hiéu cho ngudi mdi bit dau; d&

st dung va thong dung trén toan thé gidi; bao gdm tap lénh SIMATIC va ca IEC 1131-3;
d& dang chuyén sang dang STL.

Function Block Diagram (FBD)

2.1 AND -y TON
V50 .0 AOOT FT
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Vi du chuong trinh trong FBD cho thiy né rét gidng véi mot so dd mach dién ti
st dung ky thuét sé. D6 cling chinh 1a mét uu diém cta FBD, ngoai ra FBD bao gdm ca
tap 1énh SIMATIC va IEC 1131-3 va d& dang chuyén sang dang STL.

4.3 Phéan biét SIMATIC véi IEC 1131-3

Tap lénh SIMATIC dugc thiét ké danh cho S7-200 PLC. Tap lénh nay cé vé riéng
va hoat dong cling c6 hoi khac so véi cac tap 1énh danh cho cac loai PLC khac. Tuy nhién
hau hét cac loai PLC trén thé gidi déu st dung nhiing tap 1énh ¢ rat nhiéu nét tuong dong
nhu tap 1énh ndy, vdi doi nét khac biét nhé gilia cac nha san xuit PLC khéac nhau. Déi vdi
S7-200, cac 1énh SIMATIC 1a t6i uu vé mit thdi gian (thuc hién nhanh nhét). Ngoai ra tap
1énh SIMATIC st dung dugc trong ca ba ngdn ngti STL, LAD va FBD.

Tap 1énh IEC 1131-3, déi lai, tuan tht theo ding chusn qui dinh béi Uy ban K§
thuat Dién Quéc té (International Electrotechnical Commission). I_?Jy ban nay 1a mot td
chiic ¢6 hoat dong rong rai cling nhu ¢6 uy tin cao trén thé gidi. Trong vai nim tré lai
day, cung vdi su phat trién manh mé cta PLC, IEC ¢d ging dua ra mot chuin chung
nhidm théng nhét céc nha sin xuit PLC khip noi trén toan ciu, d€ xay dung mot tap 1énh
¢6 hinh thiic cling nhu cach hoat dong gidng nhau cho moi loai PLC, tao dé& dang cho
ngudi su dung.

Nhu vay, tap 1énh IEC 1131-3 bi gidi han trong so cac 1énh chung nhét cla céc
nha san xuat PLC khac nhau trén thé gidi. Nhiéu 1énh binh thuong trong SIMATIC khong
con 1a 1énh chudn trong hé IEC 1131-3. T4t nhién, ngusi st dung van c6 thé dung nhiing
1énh nay trong IEC 1131-3 nhu cac 1énh 'ngoai chudn', nhung khi d6 chuong trinh khong
con hoan toan tuong thich véi chuan IEC 1131-3 nifa.

Mot sé 1énh trong IEC 1131-3 chdp nhan nhiéu dang di liéu. Vi du 1énh cong sé
hoc trong SIMATIC c¢6 nhiéu kiéu 1énh: ADD I dé cong céc sé nguyén, ADD R danh
cho cac s6 thuc; Trong khi d6 chi ¢é mét 1énh cong ADD trong IEC 1131-3, 1énh nay ty
dong kiém tra dang di liéu clia cac toan hang va bién dich thanh 1énh thich hgp cho CPU.
Diéu nay, cling dudc goi 1a "overloading”, tiét kiém thoi gian qui gid cho ngudi lap trinh.

Céc 18i cu phap it hon trong IEC 1131-3 vi dang dif liéu dugc ty dong kiém tra.

Tém lai véi tap 1énh theo chudn IEC 1131-3, ngudi st dung d& dang hon trong
viéc 1am quen véi PLC ndi chung. S6 1énh dugc st dung cling it hon, tuy nhién cac 1énh
SIMATIC van ¢6 thé duge st dung. Nhiéu lénh khic véi nhiing 1énh tuong ting trong
SIMATIC nhu céc bd dinh thsi, bo dém, cac 1énh nhén, chia, . . . C4c 1énh trong IEC
1131-3 ¢6 thé ¢6 thoi gian thuc hién 1au hon. Cac 1énh nay chi ¢é trong LAD va FBD
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(khong 4p dung dugc trong STL). IEC 1131-3 chi dinh rdng phéi dinh nghia dang di liéu
cho céc bién va cung cip kha ning kiém tra tinh hop 18 cta céc bién.

Trong ndi dung tai liéu nay chung ta sé khong di sau hon vé van dé dang néu ma
chi diém qua mot s6 khai niém co ban. Trudc hét 1a nhiing dang dif liéu co ban:

Elementary Data Types Description Data Range
BOOL Boolean Oto
BYTE Linsigned byte 0to 285
WORD Unsigned integer 0 to 85,535
INT Signad integar -32TE8 to +32TET
DWORD Unsigned double integer Oto 2% - 1
DINT Signed double integer 23 4 4291
REAL IEEE 32-hit flpating point 1058 fio + 1036

C6 03 muc kiém tra tinh hop 1& cta dif liéu: kiém tra chit ché (strong data type
checking), kiém tra don gian (simple data type checking) hodc khong kiém tra (no data
type checking). Trong IEC 1131-3 4p dung muic kiém tra chit ché con trong SIMATIC
chi kiém tra don gian. Kiém tra chit ché nghia 13 dang di liéu phai tuyét déi phu hop,
thuong thi mdi 1énh yéu cau ding mét loai dif liéu ndo dé va diéu nay phai dudc dap ting
(tat nhién khong ké trudng hop cac 1énh "overloading" nhu di néu & trén). Trong khi dé
kiém tra don gian chi kiém tra dung lugng bd nhé cta bién (s bit ma bién dé chiém), vi
du bién dang WORD (khong ddu) va dang INT (c6 ddu) khong bi phéan biét vi déu chiém
16 bit trong bd nhé. Luu y trong kiém tra don gian, dang REAL van dugc phan biét riéng
du cting chiém 32 bit nhu cac dang DWORD va DINT. Khong kiém tra dang dii liéu 4p
dung cho cac bién chung (global) trong SIMATIC, vi du VD100 chiém 32 bit c6 thé dudc
hiéu nhu DWORD, DINT hay REAL.

Sau day 1a cac dang dii liéu tong hop:
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Complex Data Types Description Address Range
TON! On-Dielay Timer 1ms T32 798
10ms  T33 o T36, T97 to T100
100 ms T37 o Te3, T101 o T255
TOF Off-Delay Timer 1ms T3z, T96
10ms  T33 to T36, T97 to T100
100 ms T37 to TE3, T101 to T255

TP Pulse Timer {Sea 1ms T3z, T96
Mote 1) 10ms  T33 to T36, TH7 to T100
100 ms T37 to TE3, T101 to T255
CTu Up Counter 0 to 265
CTD Down Counter 0 1o 255
CTUD Lp/Down Counter | 0 fo 265
SR St Dominant
Bistable
RS Reset Dominant
Bistable

1 The pulse timer function block uses TON timers to perform the pulse operation.
This will reduce the total number of available TOM timears,

Viéc kiém tra tinh hop 18 cta dif liéu hay khong kiém tra dong vai tro rat quan
trong. Vi du trong cdc 1énh so sanh sé nguyén (>1, <I), néu s6 dang WORD dugc hiéu la
s6 dang INT thi PLC c6 thé cho ring 40000 nhé hon 1.

Do viéc kiém tra tinh hop 1& cda dii liéu trong IEC 1131-3 va SIMATIC khac
nhau nén khong thé chuyén doi chuong trinh gilia hai dang 1énh nay dugc. Can phai lya
chon mét tap lénh duy nhét dé st dung ngay tii dau, khi bét dau tao chucng trinh.

Nhu trén ¢é nhic dén cac lénh "overloading", sau day 1a mot vi du don gian vé
viéc kiém tra dang dii liéu cho nhiing 1énh nay: ta thuc hién Iénh cong ADD hai toan hang
INI (dang INT) va IN2 (dang WORD), luu két qua vao OUT (dang INT). Trong IEC
1131-3 s& bao 15i bién dich (kiém tra chit ché) con vdi kiém tra binh thudng thi 1énh trén
dudc hi€u 1a 1énh ADD I (cong sé nguyén). Khi kiém tra binh thudng (don gian), 1énh
cong ADD hai s6 40000 va 1 sé cho két qua 1a mot s6 am chu khong phai 1a 40001.

Mot diéu cling nén nhic dén 1a cac lénh "overloading" st dung cach danh dia chi
gian tiép. Do cach danh dia chi gian tiép khong xac dinh dang dif liéu cla toan hang nén
1énh thuc hién tu xdc dinh theo dang clia cac toan hang con lai. Khi khong 1am dugc diéu
nay (toan dia chi gian tiép hay st dung accumulator ching han) thi s& béo 18i bién dich.

Diéu cudi cung can néi dén trong phan nay la viéc chuyén dang di liéu. Ton tai
céc lénh rieng d€ chuyén sé liéu tii dang nay sang dang khéc, ching han chuyén sb -5
(dang INT) thanh -5.00 (dang REAL). Mt cach chuyén dang di liéu khd thong dung l1a
bing 1énh "overloading” MOVE, cho phép chuyén sb liéu khac dang nhung cung kich
thudc (chiém cung s6 bit trong bd nhd, vi du nhu INT va WORD, DWORD va DINT).

Ghi chii: Nhiing védn dé lien quan dén cdc lénh cu thé, hdy xem thém & phén gidi
thich vé nhiing lénh dé (Chiiong 8 Tdp lénh SIMATIC va Chuong 9 Tdp lénh IEC 1131-3)
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4.4 Ciu triic chuong trinh

Sau day la mot chuong trinh vi du:

SIMATIC LAD

mMAIN PROGRAM OB
Metwork 1

aMO. 1 SERO
|7 EW

SUBROUTIME @
Matwark 1

L LY MOV B ATCH
! EN ENO EX EMO ——( ENI )
100 I CUT FSMB34 0 —INT

10 EVHT

INTERRUPT ROUTINE O

Metwork 1
SMO .0 MOV_W

- ——— = =

ATW4 1IN OUT|—VWl00

CAu tric mot chuong trinh trong PLC kha don gidn, chuong trinh dugc tao thanh
tti 03 thanh phan c¢o ban: mot chuong trinh chinh (main program); c6 thé ¢6 mot hay
nhiéu chuong trinh con (subroutines); cdc chuong trinh con xii ly ngét (interrupt routines)
c6 thé ¢6 hosc khong.

e Chuong trinh chinh bao gém cac 1énh diéu khién ing dung. Céc 1énh nay dugc

thuc hién tuan ty mot cach lién tuc, cti mdi vong quét mot 1an. Khai niém vong
quét xem phan tiép theo (4.5).

e Cac chuong trinh con, c6 thé ¢é hodic khong tuy yéu cu, chi dugc thyc hién
néu dugc goi dén ti chuong trinh chinh.

e Céc chuong trinh con xt ly ngdt (cé thé ¢é hodc khong) dudc thyc hién khi
xay ra su kién gin véi ngdt tuong tng. Su kién d6 ¢4 thé 1a sy thay d6i mic &
mot ddu vao, bo dinh théi dém di hay nhan dugce dd liéu trén cong truyén
thong, . . .

4.5 Vong quét
Cac lap trinh vién trén may vi tinh thudng quen vdi cac loai cdu tric chuong trinh

nhu: chuong trinh kiéu dong lénh (Assembler, Basic); chuong trinh kiéu cdu tric (C,
Pascal); chuong trinh hudng déi tugng (Visual Basic, C, Pascal for Windows). Cac kiéu
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chuong trinh nay thong thuodng hoic két thic sau khi thuc hién, hogc tiép tuc mot cu tric

vong 13p nao dé chd tuong téc véi ngusi st dung. Chuong trinh trong PLC ciing c6 thé

bao gdm céc cdu tric vong l3p nhung khong phai véi muc dich nhu trén. Chuong trinh

trong PLC nhin chung giéng dang chucng trinh ki€u dong Iénh, & d6 cac lénh dugc thuc
thi mot cach tuan ty. Tuy nhién mot chuong trinh trong PLC sé dudc ty dong thuc hién
mot cach tudn hoan. Cd mdt lan chuong trinh dudc thuc hién goi 1a mot vong quét
(SCAN).

Execuling the CELU sell-test diagnostics K ) Execullngthe program

One Scan Cycle

Wiriting to the 'C"-'m'-'tﬁ/‘ \%ading the inputs

Vot

Processing any communications requests

Theo hinh vé& chung ta d& dang nhan thdy nhiing céng doan chinh clia mot vong

quét:

DAu tién 13 cdp nhdt cdc dau vao. Dau mdi vong quét, CPU doc trang thdi cic dau
vao vat 1y (cdc dau vao rdi rac hién hifu thuc té trén PLC) va ghi vao "viing anh cac
dau vao". Pay 1a mot ving nhd, mdi bit trong ving nay 1a "anh" cia mot dau vao,
"anh" dudc cap nhat trang thai ti dau vao vat ly tuong tng chinh & trong cong doan
nay. V& sau trong vong quét, chuong trinh hifu céc gia tri dau vao la cac gid tri anh

< n

nay, tri nhiing 1énh truy cép gia tri "tdc khic" (immediate). Luu y, cac ddu vao tucng
tu (analog) chi dugc cap nhat nhu thé néu bo loc (filter) tuong ting hoat dong. Trong
truong hop ngudc lai, chuong trinh s& doc truc tiép tir dau vao tucng tu vat Iy mdi khi
truy cap. Cu thé hon vé cac diu vao ra s€ dudc ndi dén & chuong 6.

Tiép theo 13 thuc hién chuong trinh. Day 13 thoi gian CPU thyc thi cdc 1énh trong
chuong trinh chinh mot cach tudn ty tii ddu dén cudi. Chuong trinh xii 1y ngit dudc
thuc hién khong lién quan dén vong quét ma bét cii Iic nao xay ra su kién lién quan.
Chi nhiing 1énh vao ra "ttic khic" mdi truy cap dén cac dau vao ra vat ly.

Thiic hién cdc yéu cdu truyén théng 1a cong doan CPU xii ly cdc thong tin nhan dudc
trén cong truyén thong.

CPU t kiém tra, trong cong doan nay CPU tuy ki€m tra cic thong sb cta nd, bd nhd
chuong trinh (chi trong ché do RUN) va trang thai cac module néu c6.

Cudi cung 1a ghi cdc ddu ra. CPU ghi gia tri "ving anh cdc dau ra" ra cac diu ra vat
ly. Vung 4nh nay dudc cap nhat theo chuong trinh trong qua trinh thyc hién chuong
trinh. Khi CPU chuyén tii ché do RUN sang ché do STOP, cac dau ra c6 thé ¢ gid tri
nhu trong "bang ra", hay gid nguyén gia tri (xem chuong 6). Thong thudng mic dinh
1a cdc dau ra trd vé& "0". Riéng cac dau ra tucng tu gitf nguyén gid tri dudc cap nhat
sau cung.
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Néu ¢4 sti dung ngét, cdc chuong trinh xi 1y ngit dugc Iuu nhu mot phan cla
chuong trinh trong bd nhd. Tuy nhién ching khong dudc thuc hién nhu mot phan cla
vong quét binh thuong. Chung dudc thuc hién khi su kién tuong ting xay ra, bét ky lic
nao trong vong quét, theo nguyén tic ngit dén trudc duge xii ly trudc, tat nhién cd tinh
dén muic do uu tién cla cac loai ngit khac nhau.

Nhu trén da néu, trong qud trinh thuc hién, chuong trinh truy cap dén cdc dau vao
va dau ra thong qua vung anh clia chung. Vung anh cac dau vao dudc cap nhat ti cac dau
vao vat ly mot 1an trong mot vong quét, ngay & dau vong quét. Vung anh cdc dau ra cling
cap nhat ra cic dau ra vat ly cudi mdi vong quét. Nguyén tic nay dam bdo sy dong bod
cling nhu tinh on dinh, can bing cho hé thdng; qud trinh thuc hién chuong trinh nhanh
hon; kha ning linh dong cho phép truy nhap cic dau vao ra chung nhu tap hop céc bit,
byte hay tu don, tu kép.

Cac 1énh vao ra truc tiép (tic khic) cho phép khai thac trang thai cac dau vao vat
ly cling nhu xut ra cac dau ra vat ly ngay thoi diém thuc hién 1énh, khong phu thudc va
vong quét. Lénh doc dau vao tryc tiép khong anh hudng gi dén ving anh cdc dau vao. Bit
anh dau ra dudc cap nhat dong thsi véi 1énh xudt truc tiép ra du ra do.

CPU coi cac 1énh déi véi cac dau vao ra tuong tu nhu cac 1énh vao ra truc tiép, tru
trudng hop ngoai 1& dau vao tucng tu cé bd loc hoat dong (sé néi ky hon & chuong 6).

4.6 Cic ché do hoat dong

S7-200 PLC ¢6 02 ché do hoat dong: RUN va STOP.

e Trong ché do STOP, CPU khong thuc hién chuong trinh. Chuing ta c¢6 thé nap chucng
trinh (download) hay thay déi cAu hinh CPU.
e CPU thuc hién chuong trinh trong ché d6 RUN.

Ché d6 hoat dong ciia CPU dudc bao hiéu bdi dén LED phia trudc CPU.

Chung ta c6 thé chuyén doi ché do hoat dong ciia PLC bing mot trong céc cach

sau:

e Bat cong tic phia trudc mit CPU. Cong tic nay cé 03 vi tri: RUN, STOP dai
dién cho hai ché do; vi tri thi ba TERM khong thay d6i ché do nhung cho
phép ¢6 thé chuyén doi tii phin mém lap trinh. Khi méi bat ngudn, CPU tu
dong vao ché do RUN néu cong tic & vi tri RUN, ngoai ra CPU ty dong vao
ché do STOP.

e Dung phan mém STEP 7 - Micro / Win 32 véi cong tic ndi trén & vi tri RUN
hay TERM.
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FProject Edit Miew PLC Debug Tools Windows Help

2sla] {ra] & B o mlm 2l=] 2l af w0

BUN mode STOP mode

e Chuyén sang STOP khi chuong trinh dang chay bing 1énh STOP. Lénh nay
cho phép ngting thuc hién chuong trinh theo y dinh 16 gic cta ngudi 1ap trinh.

4.7 Mat khiu

T4t ci cac CPU doi S7-200 déu c6 kha ning bao vé va han ché truy nhap bing
mat khau. Cé 03 mic han ché, trong dé ngudi st dung s& dugc toan quyén néu cé mat
khau, néu khong ¢d, ngudi sti dung sé bi han ché quyén tiy theo mic dugc dit mat khdu
nhu trong bang dudi day:

Task Level 1 Level 2 Level 3
Read and write user data Mot Mot Mot
Start, stop and restart the CPU ke B : RN
Read and write the time-of-day clock
Upload the user program, data, and the Password
configuration required
Dawnload 1o the CPU Password

required

Delate the user program, data, and the
configuration

Force data or singledmultiple scan

Copy to the memaory cartridge
Write outputs in STOP mode

Ta ¢4 thé thdy thuc t& chf ¢6 02 muic bdo vé, mic 1 chinh 1a mic khong han ché gi
(khong c6 mat khau).

Néu quén mat khau, chf ¢ cach xéa bd nhd ctia CPU va nap lai chuong trinh. Luc
bi x6a bd nhd, CPU chuyén vé ché do STOP, cdu hinh mic dinh nhu khi mdi xut xudng
trii dia chi CPU, téc do truyén thong va dong ho thoi gian thyc. Can chu y diéu kién an
toan khi PLC & trong hé théng vi tit ca cac du ra sé chuyén vé "0". D& xda, chon thuc
don PLC > Clear... Néu chuong trinh ¢6 mat khau, mot hop thoai s& hién ra héi, ta phai
g0 vao mat khau xda (clearplc). Dong tac nay khong xda chuong trinh trong "Cartridge".
Vi chuong trinh dugc Iuu cung véi mat khiu nén ta cling phai nap lai chuong trinh cho
cartridge d€ x6a mat khau ci.
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D3t mat khdu bing cach chon thyc don View > System Block va chon trang

Password.

Syslem Block

AralogInput Filters Pulsa Catch Bits

*  Eull Privilages (Level 1)

Portss) | RetentiveRangss | [ Password ||

‘] Background Time
Output Table |  InputFilters

™ Partial Privilages (Lavel 2)
T Winimum Privileges (Level 3)

Pagsword: I
Merify: I

options are supported by each PLC.

Configuration parameters must be downloaded before they take effect.
Mot all PLC types support every System Block option. Press F1 to see which

| oK | cancel | Apply

Mat khéu sé ¢ gid tri sau khi dugc nap vao PLC.

4.8 GG rbi

Tai liéu khong di sdu vao van dé nay, chi néu tén mot s6 phuong tién ¢ san trong

moi trudng 1ap trinh dé€ gitip ngudi 14p trinh g8 rdi chuong trinh (debug).

e Chay chuong trinh trong mot s6 vong quét nhit dinh. Chon thuc don Debug >

Multiple Scans va chon sé vong quét

muén thuc hién.

Execuls Scans

Pragram Scan{s
Exenmel 1 E

[ o ]

Cancel ||

e Si dung bang trang thdi Status Chart.

Chon thuc don View > Status Chart hay nhin

biéu tugng tuong ting. C6 thé tao nhiéu bang khac nhau. St dung phim chuét phai dé

dinh cdu hinh.
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Status Chart Ei
Addrass Format Current Valua Naw Valug ]
1| ~scarc_1i~ Bit 2#0
g "start_2* Bit 2#0 1
A stop 1+ Bit z#0
T a—r 200 GO o
s e 1
d*n:.n:hz.w.l" Bit j:: Paste  Ciri+¥
= Farca —
;I "Resat"” Bit 2ho s
"Pump_1*" Bit 2H#0
o " Pump 2 Bit 2ho Insert
10 "Mister Motors Bit 240 LB, =1 i B oo
11| "steam_valvar Bit 2#0 Define Symibol...
12| "Drain Valve" Bik 20
13 "Drain Pump* Bit 2H0
14 "Hi_Lewv_Reached” |Bit 240
15 "Mix Timer" Signed +0
18 "Cycle_Counter* Signed + i
4ihi.\cm1 y A [ w] =

e Hién thi trang thai trong ctia s6 chuong trinh.

| LAD Program status (end of scan) I

Inols Windows Help !
A2 = wot e[ [[v w6 ar 5 [ @& & 52 |

SIMATIC LAD
MName Var Type Data Type Comment
Start TEMPF BOOL
Stop TEMP BOOL
High Lavl TEMP BOOL

Metwork 1 Fill the tank with Paint Ingredient 1 and manitor the tank leval.

On on on On
= L = )
Off
n
7] 3 LT A ol

A A .7 . \ , ’ 2 g A Ve « L N ’ . Y A .« .
e "Force" mot so gia tri nao do. Ta cd thé dinh mot s6 bién nao d6 phai bing mot gid tri
YaPn 1R , e ‘A
c0 dinh dé kiém tra cac bién lién quan.

Trang 25



Giao trinh PLC S7-200

Read the inputs
Write the outputs Force values are applied to the inputs

Forea values ara applisd 1o the as they are read.
aulpuls as they ara writtan.

Execute the program

Ore Scan Cycle Forcs values are applied 1o all
immediate 'O accasses,

Execute the CPU self-test

diagnostics Farce valuas are applied for up ta

16 memory valuas after the
program has been executed,

|

Process any communication requests
Forca values are applied to all readiwrile communication accessas.

Feads the forced values

from the CPLI Unforges all CPU
forced values.

| Unforces the current selection. I

Tools Windows Help | Forces the current selection. \\ I
= = a8t @@ | v | o ® 5035
A Y]
==l 3
Address Format Curment Value | Wews Walne I
1| start_1- Bit 240 Indicates that this variable
Argtare 27 Bit P is forced.
3 “stop_ 1 Bit 2#D "
A "stap_z- Bit 240 )
| Signed Indicates that only part of
Hveioo Hexadecimal  [1g401 this variable is forced.
¥ vwLioo Hexadecimal 1640100 .L/
Hvoloo Hexadecimal 16401000000 %
§voi00.3 20 O,
10 gigned
| voo signed +17789
12 voa Floating Point|3.214000
13 ves Btring abcdefghliks**
14|
15
16 et
4| 2> cum 4] I3

4.9 Théng bso va xit ly 16i

Phan nay chi danh cho 14p trinh vién cd kinh nghiém. Thong thudng 15i dugc chia
thanh 02 loai chinh: nghiém trong va khong nghiém trong (fatal errors & non-fatal
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errors). L&i nghiém trong gdy ngting chucng trinh va ta phai tién hanh "Reset" (bing mot
trong 03 cach: tit rdi bat ngudn, chuyén cong tic vé STOP rdi bat 1én lai, chon thuc don
PLC > Power-Up Reset), 15i nay c6 thé dudc thong bao trén dén LED phia trude CPU.
L4i khong nghiém trong bao gom 16i lic chay chucng trinh (run-time errors), 15i lic bién
dich (program-compile errors) va 16i do chuong trinh thuc hién. Ldi khong nghiém trong
khong gy ngting chuong trinh, trti khi dudc 1ap trinh véi 1énh STOP, vi du:

Metwork 5 When an /0 error ocours (SM3.0), go to STOP mode.

SME. D

—| I—( 'J':."13I

=l

L&i do chuong trinh thyc hién 1a 18i gy nén béi 16 gic clia ngudi 1ap trinh. Ta ¢
thé xti 1y cac 181 con lai véi sy trg gitp clia phuong tién 1ap trinh (chon thuc don PLC >
Information) va tra ma 16i trong phu luc kém theo (B Error Codes).
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PLC Infarmation

OperatingMode: [STOP

— Versions Scan Rates {ms)
FLC [ CPUZ24 REL 1.00 Last | 0
Firmware | 01.00 Minimum | O
ASIC | 01.00 Maximum | 0
e Usa tha description and the code

for troublashooting the possibla

Fatall @ [ Mofatal errors present,
cause of the errar,
Mon-Fatal[” @ [ Nonon-fatal emors pmi“/

LastFatal[ o [Monon-fatal errors present,
Total Fatal| o

Module | Twoe | Poinls | Address Stalus
Discrete 16 Ind 6 Ot 1007,

Mot presant
Mot presant
Mot presant
Mot present
Mot present

| b

DP Status... Hasel Scan Ratas || Close |

| g L RS

5. BO NHO DU LIEU VA CACH PINH PIA CHI

S7-200 PLC quén ly bo nhd di liéu theo tling ving riéng biét nhdm xii ly nhanh
hon va hiéu qua hon. Dd la cac vung I, Q, V, M, S, SM, L, T, C, HC, AC. Ta sé xem xét
ting vung cu thé & phén sau.

5.1 Pinh dia chi truc tiép
Trong céc vung co ban I, Q, V, M, S, SM, L ta ¢4 thé truy cap dén tiing bit, tling

byte, tting ti don (word) hodc ting tii kép (double word) dua trén dia chi co s6 1a dia chi
byte.
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I 3 .4 MsE LS8
|_ 7T 6543210
Bit of byte, or bit number: bit4 of 8 (010 7) I0
) I1
Paricd separates tha bvie address
from the bit number . : B
I
Biyla addrass: byla 3 (ihe fourth byle) I 4
Area identifier (I = input) T 5
R 16
MSEB = most significant bit I 7
LESE = l=ast significant bit LB
I3
I 10
I 11
T 13
I 13
I 14
I 15

Trén day 1a mot vi du cach dinh dia chi mét bit: trude hét 1a tén ving (I, Q, V, M,
S, SM, L), tiép theo 1a dia chi byte trong ving dé, cudi cing sau ddu chim 1a dia chi bit &
trong byte ndi trén (tif 0 dén 7).

V B 100

M;SB LSnEl (- Byle address
YB100 Acoass to a byte size

Arga idantifier (V memony)

Least significant byte v W100

Most significant byte
- ? " l L Byte address
Loy l _ LEp Access to a word size
Vwioo[ VB10D | VB0 | ———— tsea identifier [V memory)
Mest significant byte Least significant byte
(== LsB
# 24 23 1% 16 87 0
VDA | VBA0D | VB D1 | VB1D2 | VE103 |
¥ D100
L Byte address
MSB = mostsignificant bit Ama-ss je] .a..duul}le word size
LSE = leastsignificant bit Area identifier (V' memony)

Muén truy cap dén mot byte trong mot ving nao do, trude hét phai dinh ving (1,
Q, V., M, S, SM, L), tiép theo 1a B (dic trung cho byte) va dia chi byte trong ving. Dia
chi mot tr don hodic mot ti kép ciing bit dau bing tén vung (I, Q, V, M, S, SM, L), tiép
theo 12 W (word) hay D (double word) va sau cung 1a dia chi byte dau tién trong tui (byte
cao nhét). (Xem cdc vi du phia trén). Ty theo kich thudc 6 nhd dudc truy cap (dung
lugng chiém trong bd nhé) ma con sé st dung sé bj gidi han, vi du véi cac sé nguyén:
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Unsigned Integer Range Signed Integer Range
Data Size

Decimal Hexadecimal Decimal Hexadecimal
B (Byte): 1o 255 0o FF 128 10 187 B0 1o 7F
8-bit value
W {Word): 0 to 65,535 0t FFFF -32,768 to 32,767 | BOOD to TFFF
16-bil value
D (Double word, |0 fo 0o 2,147 483,648 to | BOOOD 0000 fo
Dword): 4 284 957 205 FFFF FFFF 2,147,483 647 TFFF FFFF
32-bit value

Riéng gidi han cho sé thuc (32 bit), ducng tii +1.175495e-38 dén +3.402823e+38, am tii -
1.175495e-38 dén -3.402823e+38.

Déi vdi cac ving thiét bi (T, C, HC, AC), ta truy cap dén bing tén vung va dia chi
thiét bi.

Sau day ta xét dén tiing vung cu thé:

Viing dnh cdc dau vao I

Nhu di néu, CPU ldy mau cdc ddu vao mdi vong quét mot 1an va luu gid tri vao
ving 4nh. Sau d6 chuong trinh truy nhap vao ving anh ndy, dén tiing bit, tiing byte, tiing
ti don hodc tiing tii kép bing cach dinh dia chi 6 nhé tuong ting:

Bit [[byte address).|bit address] 10.1
Byte, Word, Double Word [[size][starting byte address] I1B4
trong do: bit address = tui 0 dén 7

byte address = tii 0 dén gidi han béi tiing loai CPU cu thé
size = B vGi byte; W vdi tti don; D vdi tu kép

Ving dnh cdc dau ra Q

Chuodng trinh truy xuét cac dau ra thong qua vung anh cac dau ra, vung anh nay
dugc ghi ra cac dau ra vat Iy mdi vong quét mot 1an & cudi vong quét. Chucng trinh truy
Xudt cac du ra c6 thé nhu mot bit, mot byte hay mot tui don, tui kép:

Bit Q[byte address].| bit address| Q1.2
Byte, Word, Double Word Q[size][starting byte address] QW6
trong do: bit address = tii 0 dén 7

byte address = tii 0 dén gidi han béi tiing loai CPU cu thé
size = B vGi byte; W vdi tti don; D vdi tu kép

Ving nhd cdc bién V
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Vung nay ¢6 thé dugc st dung dé luu cac gia tri trung gian, bit, byte, tii don hay tu

kép:
Bit V|byte address).| bit address] V100.7
Byte, Word, Double Word V|size][starting byte address] VD10
trong do: bit address = tui 0 dén 7

byte address = tii 0 dén gidi han bdi tiing loai CPU cu thé

size = B vdi byte; W vdi tti don; D vdi tu kép
Vung nhd cac bit M

Vung M ¢6 tén 1a ving nhd céc bit, thuc té ching ta c6 thé st dung y nhu ving V
(thudng dung ligng ving M nho hon):

Bit M| byte address].|bit address] MO0.3
Byte, Word, Double Word M[size][starting byte address] MW4
trong do: bit address = tii 0 dén 7

byte address = tii 0 dén gidi han bdi tiing loai CPU cu thé
size = B vdi byte; W vdi tu don; D vdi tu kép

Viing nhd cdc ro le diéu khién tudn tu S
Vung nay thudng dudc st dung dé diéu khién qua trinh thuc hién cic cong doan
chuong trinh, cach truy cip gidng nhu cac ving V va M:

Bit S[byte address|.[bit address] S0.0
Byte, Word, Double Word S[size][starting byte address| SB4
trong do: bit address = tii 0 dén 7

byte address = tii 0 dén gidi han bdi tiing loai CPU cu thé
size = B vdi byte; W vdi tu don; D véi tu kép

Vung cac bit ddc biét SM

M&i 6 nhé trong ving SM (bit, byte, tii don, tii kép) déu cé mot y nghia gi dé déi
v6i hé thdng. Khi doc trang thai 6 nhé tif ving SM, ta biét thong tin vé PLC va khi ghi dif
lidu vao do, ta c6 thé thay déi tham sd, cdu hinh clia PLC. Cu thé hon xem phu luc
(Appendix C). Tuy goi 1a céc bit diic biét nhung ta ¢6 thé truy nhap nhu bit, ca nhu byte,
tu don hay tu kép:

Trang 31



Giao trinh PLC S7-200

Bit SM[byte address].[ bit address)] SMO.1
Byte, Word, Double Word SM[size][starting byte address] SMBg6
trong do: bit address = tii 0 dén 7

byte address = tii 0 dén gidi han béi tiing loai CPU cu thé
size = B vdi byte; W vdi tu don; D véi tu kép

Vung nhd cuc b L

V& mit st dung, ving L giéng hét ving V nhung chi ¢ dung lugng 64 byte. Chu
y trong LAD va FBD, 04 byte cudi dudc danh cho muc dich riéng nén chi con 60 byte
cho chuong trinh. Trong STL ¢6 thé sti dung ca 64 byte nhung ciing ¢6 khuyén cdo khong
nén st dung 04 byte cudi.

Mit khac nhau co ban gitfa ving L va ving V rit quan trong: trong khi cac ving
dudc néu dén thoi diém nay déu cé gia trj toan cuc thi ving L chi ¢6 gia tri cuc bo (local).
Diéu dd c6 nghia 1a chuong trinh chinh cé 64 byte ving nhd L riéng clia minh, méi
chuong trinh con cling c¢d riéng mot ving L véi dung lugng 64 byte va mdi chuong trinh
xt 1y ngdt cliing vay. Noi dung bit nhd L3.1 trong chuong trinh chinh ching ¢ gi chung
véi bit nhd L3.1 trong chuong trinh con sé 1. Chuong trinh con khong thé truy cap ving
L cua chuong trinh chinh va ngudc lai.

Vung L ¢6 gid tri nglu nhién khi chua dugc ghi vao, vi viy phéi cin than lic su
dung. C6 thé st dung 6 nhd trong ving L lam thanh trd chuia céc dia chi gian tiép nhung
khong thé truy nhap ving L mét cach gian tiép.

Nhu dé néu, cach truy nhap ving L gidng truy nhap ving V:

Bit L[byte address].|bit address] L0.0
Byte, Word, Double Word L[size][starting byte address] LB33
trong do: bit address = tui 0 dén 7

byte address = tii 0 dén gidi han bédi tiing loai CPU cu thé
size = B vdi byte; W vdi tti don; D vdi tu kép

Vung cac b dinh thoi T

Trong S7-200, cac bo dinh thdi (timers) dugc coi 1a nhiing thiét bi dém thdi gian.
PLC S7-200 ¢6 03 loai timer vdi do phan gidi khic nhau: Ims, 10 ms va 100ms (thdi gian
dém dugc = sé dang dém * do phan giai). Mdi timer di dugc xac dinh c¢d dinh mot do
phan giai nao d6 trong 03 loai ndi trén, cach dinh dia chi rat don gian:

T[timer number| Vi du: T24
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trong do: timer number = tti 0 dén gidi han béi tiing loai CPU cu thé (thudng 1a 63
hoac 127).

Mot dia chi nhu thé c6 thé chi mot gid i 16 bit c6 ddu 1a gid tri ma timer d6 dang
dém; hodc chi bif trang thdi clia timer. Chuong trinh ty phan biét diéu nay bing ting lénh
cu thé: 1énh c6 toan hang kiéu tii don sé hiu d6 1a dia chi gia tri timer, ngugc lai 1énh ¢
toan hang kiéu bit sé coi d6 1a dia chi bit trang thai. Xem cac vi du sau:

Currant Value Timer Bits {ReadWrite)

‘ 1T Ta T0

) T1 T1
Tirmer numbar (bit address) Tz Tz
Arga dantiliar (limer) 13 !

: Current Value of the Timer :
. AE] i 5
Iz.1 Eh.:.-'i'D'l.-‘_W 15 (Read/Write) I'--ll-:lI Timer Bits
T0 TO
r3-{IN OUT | vwzoo T1 T1

T2

Timers numbar L
{current valua address) _ T3

Araaldentifler (tmear)

cu thé hon chung ta sé néi dén & phan 1énh (chuong 9).

Viing cdc bo dém C

Céc bd dém trong S7-200 dém su thay doi dau vao clia chung tif mic thdp 1én mic
cao. Ching c6 thé dém lén (tién), dém xudng (1ui) hodic ci dém tién 14n dém lui. Cach
dinh dia chi mot bd dém (counter):

C[counter number| Vi du: C20
trong do: counter number = tii 0 dén gidi han béi tiing loai CPU cu thé (thudng 1a 63
hodc 127).
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| c3 Counter Bits
| | Current Value (ReadMWrite)
‘ |— Counter number (bil addrass) L] Co
Areaidentifier (counter) C1 €1
C2 c2
= =
3.1 MOV_W f— Current Value Lsp Sounter
F——En  EnNO (L {Read Write) o Bits
Ca ca
e3—IN_ OUT |- vwzoo c1 C1
I_ Counter number c2 =
fcurrentvalus address)  [RRMRE | C
Argaidentifier {countar)

Mot dia chi nhu thé c6 thé chi mot gid #i 16 bit c6 ddu la gia tri ma counter dé
dang dém; hoic chi bit trang thdi cta counter. Chuong trinh ty phan biét diéu nay bing
tting lénh cu thé: 1énh ¢4 toan hang kiéu tif don sé hiéu do 1a dia chi gia tri counter, ngugc
lai 1énh ¢4 todn hang kiéu bit sé coi d6 1a dja chi bit trang thai. Cu thé hon ching ta s& néi
dén 6 phan lénh (chuong 9).

Ving cdc ddu vao tuong tu AI
$7-200 chuyén cac gia trj tuong t thanh nhiing gid tri sé 16 bit nén ving nay chi
dudc truy nhap dén nhu nhiing t don:

AlIW]|starting byte address] Vi du: AIW4

trong do: starting byte address = tti 0 dén gidi han béi tting loai CPU cu thé nhung
ludn luén 1a sé chén (0, 2, 4, 6, . . ).

s _ Al W 8
i N — L Byte address
awa | byle & [ byte & i Accass to a word-size value
Mostsignificant byle  Least significant byte Areaidentifier (analoginpui)

Chu y day la cac gia tri chi doc (khong ghi vao do dugc).
Ving cdc ddu ra tuong tu AQ
S7-200 chuyén nhiing gid tri sé 16 bit thanh cdc gia tri ra tudng tu nén ving nay

cling chi dugc truy nhap dén nhu nhiing tif don:

AQW][starting byte address| Vi du: AQW4
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trong do: starting byte address = ti 0 dén gidi han béi tting loai CPU cu thé nhung
ludn luén 1a sé chén (0, 2, 4, 6, . . ).

A=) LES AQ W 10

15 BT P L Byle addrass
AQWI0 | byieda | byt 11 | Access to a word-size value

Area identifier (analog output)

Most significant byle Leastsignificant byte

Chu y day la cac gia tri chi ghi (khong ¢ y nghia doc tui do).

Cac accumulator AC

S7-200 bao gébm 04 accumulator dung lugng 32 bit: ACO, AC1, AC2 va AC3. Tuy
nhién c6 thé dung accumulator dé chia di liéu byte, tii don hodc tii kép. Chuong trinh tu
phan biét diéu nay bing lénh cu thé (doi hdi toan hang 1a ki€u byte, tii don hay tii kép)
nhu cac vi du sau:

MoV B T o
F——EN ENO | [ |

ACZ (accessad as a byle)

acz I OUT | vezon
L Accumulatornumber
Area idantifier (Accumulator)
MEE LEE

DEC_W 15 B 7 0

F——EN ENO

Acl - IN OUT |- vwioD

I— Accumulatornumber
Araaidentifler {Accumulator)

| If-.l'i;esl significant | Least significant |
Byte 1 Byte 0
ACT (accessed as a word)

MSE L35
INV_ 31 74 73 16 15 a7 o
F——EN Eno - | nost significant] | | Least significant |
Byta 3 Byte 2 Boyta 1 Byta 0
ac3a —IN  OQUT | voaso ﬂ 4 N 4y

ACS (accessed as a double word
L Accumulatornumber ' )
Arza identifier [Accumulator)

Céc accumulator dudc s dung nhu nhiing thanh ghi (registers) doc / ghi da ning.

Cdc bo dém téc dé cao HC

B6 dém téc do cao trong S7-200 dung dé€ dém nhiing dau vao thay déi nhanh (tAn
s6 cao) doc lap véi vong quét. Dia chi bo dém tdc do cao chi dén gia tri 32 bit cd ddu 1a
con s6 bo dém dang dém:

HC[high- speed counter number) Vi du: HCI
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trong do: high-speed counter number = ttf 0 dén gidi han bdi tiing loai CPU cu thé
(1,2 hoac 3).
Con s6 nay la gid tri chi doc, ludn ludn 32 bit.

MED LE0
S HC2 p

[ moatsigniticant_| | | Least significant

Byte 3 Byte 2 Byte 1 Byte 0

HC 2

I— High-spaad counlar number
Area identifier [high-speed countar)

Cdc hdng s6

Nhiéu 1énh trong S7-200 ¢6 thé st dung cac hing sé dudi cic dang khéc nhau,
CPU luén luu bang dang nhi phan. S7-200 CPU khéng luu giti dang di liéu, vi du lénh
ADD I luén hiéu gid tri da luu vao VW100 1a sé nguyén 16 bit ¢6 dau trong khi 1énh
WOR_W lai hiéu dung gid tri d6 trong VW 100 1a s nguyén 16 bit khong d4u. Sau day la
mot vai vi du vé céc kiéu hing sé:

e Decimal constant: 20047

e Hexadecimal constant: 16#4E4F

e ASCII constant: >Text goes between single
quotes.”’

e Real or floating-point format: +1.175495E-38 (positive)
-1.175495E-38 (negative)

e Binary format 2#1010 0101 1010 0101

5.2 Pinh dia chi gidn tiép

S7-200 cho phép truy nhap cac 6 nhé trong cac viung I, Q, V, M, S, T (chi gid tri
16 bit), C (chi gi tri 16 bit) mot cach gian tiép, nghia 1a dung mot 6 nhdé khac lam thanh
tré tré dén 6 nhd nay. Luu y khong thé truy cap mot bit bing cach gian tiép.

Trong S7-200, thanh trd chi ¢6 thé 1a mot 6 nhd 32 bit (ti kép) trong mot trong
nhiing ving V, L hay AC (trti AC0). Ta ¢6 thé tao thanh tré béng 1énh MOVD véi toan tii
& va st dung thanh tré bing toan td *. Vi du:
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W89 R Creates the pointer by
| addressof VIWz00 |w— MOVD &WW200, AGT  moving the address of

V200 12 | VB200 (address of

vanT ad ] xg}?ms initial byla) ta

vane ACD r

B | [ 1234 ] MOV *aC1, ACO Mevas the ward
V203 7B value paintad ta by
W ACT o ACD,

Chung ta c¢6 thé st dung cac 1énh s hoc don gidn nhu cong hoic ting 1 danh cho
tti kép (ADD_D hoic INC_D) dé thay d6i gia tri thanh tr. Tuy nhién phai dic biét chu y
dén kich ¢6 dii liéu ma thanh trd do tré dén:
e Néu mot thanh tré dang tré dén mot byte, né c6 thé tré dén byte ké tiép bing cach
tang gia tri n6 1én 01 don vi.
e Néu mot thanh tré dang tré dén mot tif don, nd ¢ thé trd dén tui don ké tiép bing cach
tang gia tri no 1én 02 don vi.
e Néu mot thanh tré dang tré dén mot tui kép, nd ¢ thé trd dén i kép ké tiép bing cach
tang gia tri no 1én 04 don vi.

Vi du:

Vioe AL Creates the pointer by

| adoross of V200 |.._ MOVD EVWE00, AG1  moving the address of
V200 12 VB200 (address of
o ]— WW200's initlal byte)
et 34 L ACT.
Va2 56 ACD 1
. | | 1234 | MOV “AC1T, AC0 Maoves the word value
V23 Ta pointed o by ACH
Va4 VW200) to ACO,

AT INCD ACH
e | address of YW202 |e— INCD ACH Incramants the paintar
twotimes to point tothe

N 12 riel wiord lecation.
W20 a4
V202 56
v 78 - . MOVW "ACT, ACD Maoves the ward valus
M2 Ao ¥ pointed 1o by AC1

| | 5678 [VW202) ta ACO.

5.3 Bao toan dif li¢u

$7-200 cung cap nhiéu kha ning cho phép luu gili chuong trinh, dif liéu cling nhu
c4u hinh hé thong trong nhiing tridng hop mét ngudn cung cap:
e CPU c6 bd nhd kiéu EEPROM d€ luu toan bd chuong trinh, cAu hinh va phan dd liéu
quan trong nhét.
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e Bo nhé RAM dugc trang bi "super capacitor" c¢é thé gitf nguyén ven thong tin mot
thoi gian dai sau khi mat ngudn nuéi. Tuy loai CPU, thdi gian d6 c¢d thé kéo dai vai

ngay.

e Tacd thé chon gin thém "cartridge" chia pin dé kéo dai thdi gian ndi trén. Pin sé gill
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dt liéu trong RAM sau khi "super capacitor” can.

Tirre

Ran: maintained by the supar capacitar
and the oplional battery cartridge

Usar program
CPU configuration

W rrmany

™ memary

and  Courler
curred waliss

EEPROM: provides
permanentsiorage

U=ar program

CPU conliguralion

W memary
|permanent arga )

kA momery
[permanenl ansa)

Sau day chung ta s& tim hiéu chi tiét co ché hoat dong Iuu gitf nay.

Qua trinh Download va Upload

Usar program

CPUconfiguration

W mermary

B memary

Timar and couries
currant valuas

[sorprogam | |2
1l
1
]
]
]

i

Data block (DB1); up to the

maximum V' memory range

S7-200CPU

Usar program

CPU canhiguration DB

| Llzar program
| G configurabon

W memory
(permanent araal

[ RAM

M mernany
{perrmrearne )

EEFROM
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CPU configuration

Usar program
CPLU configuration

W mermary

M Femary

limear and coundes
currani valuas

AAM

|5?-2:m CPU

L | Usar prrogram

| CPU eonfipuration
| W mamory
DB1 {parmanan arag|

L M memary
{parmanar araa)

| R S

EEPROM

Khi CPU mdt nguén nudi.

AAM

Lksar program
CPU conbguration :l

W menary

EEFROM{Permanant)

Lises pragram

CPU configurabion

W mea

K mmery

Timer and ocounter peowar.

First 14 bytes of M memory
{MBO toMB13), if configuredtobe
retentive, are copied to the
EEPROM whan tha CPU loses

Hi

(panmanant area)

[parmanant area)

curreni values

Khi CPU duigc cdp nguon.
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Rk

Usar program
U configuration

W memarny

M memary

Timer ard Countar
curren values

User program

CPU canfiguration

EEPROM (Parmanant)

LUses pragram

CPU configuration

W e
(parmanant arnea)

M mimony
(permanant area)

P l:nrll'lguallm

W Fnemary

M mamany

Timer and  countar
currenl valies

The cormesponding areas  of
parmanent ¥ memory are copied
ta the non-retentive areas of
Vomemcry in RAM.

All other non-ratentive
arsas of memary are
sat o 0,

Liser pragram
CPU configuration

W imasmiory
(prerrrnanand arca)

I mermony
(perrnanand arpa)

e = ==

Néu dii liéu trong RAM khéng con (thsi gian mét ngudn nudi qué 1au), CPU xda
toan bd bd nhé RAM, dit bit SM0.2 = 1 trong vong quét dau tién va khéi phuc dii liéu

phan dugc luu trif:

HAM

Lsar program
CRLU configuration

W memmory

M memary

Tirar and  counlar
curran valuas

EEFPROM {Parmanant)

Uiges pragram

W mamory (permanant arsa)

| GPU contiguration

W mamery
(perrnanand arca)

M memory (permanent area), if
defined as retantiva

M meamiony
(perrnanand arca)

All ather areas of memary
ara sel o 0.

N == === = =

Dinh nghia bé nhd dit liéu cdn hiu giil.
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Trén day ching ta nhan thiy ring, bo nhd di liéu khong phai toan bo déu duige
luu giti trong EEPROM ma chi mét phan, dugc dinh nghia nhu 13 phan "retentive". Phan
nay dudc dinh nghia bing cdch chon thuc don View > System Block va chon trang
Retentive Ranges:

System Block

Analog Input Filters Pulse Catch Bits ‘l Background Time
Port(s) | Retentive Ranges :med | OutputTable | InputFiters
Data Area M kil Defaults |

Range 0:[| VB lw| [o© B [5720 & [Clear]

Rangs 1: [VB [ #H o = [Ceal

Range 2:|| T el fo M M2 B [[Clarl

Range 3: [T vl [6a B [52 B Claar |

Range 4: [C v| [0 B [256 ] [[Clear]

Range 5: || MB =l [1a =1 [z B [[Clearl

Configuration parameters must be downloaded before they take effect.

Mot all PLC types support every System Block option, Press F1 to see which options
are supportad by each PLC.

| OK | Cancel | | Apply I

Chu y: vung M mic dinh dudc xem 13 "non-retentive", khi dé khong sti dung dic
diém Ivu gidi dif liéu lic mat dién c6 ndi dén trén day. Phan dugc luu giff trong cac ving T
va C (néu dugdc dinh nghia) 1a nhiing gia tri dém, céc bit trang thai khong dudgc luu git.
Trong vung T chi dugc phép dinh nghia nhiing timer dang TONR, khong phai TON (xem
cu thé & phén 1énh, chuong 8).

5.4 Luu dif liéu lau dai to chvong trinh

Trong khi chuong trinh dang thuc thi, ta ¢6 thé luu mot gid tri (byte, tti don hodc
ti kép) trong ving V vao EEPROM. Diéu nay cho phép cap nhat gia tri luu git. Dong tac
nay kéo dai thoi gian vong quét khodng 5ms, chi y né khong cip nhat gia tri trong
cartridge.

Cach luu giti nhu sau:

e Dit dia chi byte bit diu cda gia tri can luu gili (vi du 200 déi véi VD200) vao
SMW32.

e Dit kich thudc gid tri can luu gitf (byte, tti don hay tii kép) vao cdc bit SM31.0 va
SM31.1 (xem hinh minh hoa phia sau).
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e Dat SM31.7=1.

M3B L5B Size of valua 1o be saved:
i 00 - byte
SMB21 |5'.l| -:]| o | D| .:.| n|s1|sa| %-bﬁed
-Wor
- cPU : L 41 - double ward
a resals
Sava lo EEPROM:
SMAT  after each 0= Mo
save operation " = Yas
MEE L5H
s Q
SMW3s2 Y mamory address

Specily the V mamary addrass as an olfset from VO

Cudi mdi vong quét, CPU kiém tra néu SM31.7 = 1 thi thyc hién Iuu va xda bit
SM31.7 = 0 sau khi Ivu xong. Chu y khong dudc thay doi gid tri can luu khi qué trinh luu
chua két thic (bit SM31.7 chua béng 0).

Khong nén qud lam dung ddc tinh nay ciia S7-200 vi s6 ldn i vao bo nhd kiéu
EEPROM bi han ché (tuéi tho EEPROM la khodng 1 000 000 ldn, it nhdt ciing la 100
000 Idn). Nhui vy néu ching ta luu mdi vong quét mot ldn thi c¢d thé tudi tho EEPROM
chi kéo dai khong tdi 1 gio rudi (tinh cho thoi gian vong quét la khodng 50 ms), tronh khi
tudi tho dé cd thé la 11 nam néu ching ta chi luiu méi gic mét lan.

5.5 Sit dung Cartridge dé Ivu giif chuong trinh

$7-200 cung cp kha ning cim thém cartridge dé€ luu giti chuong trinh, cdu hinh
CPU va di liéu trong viing V cla EEPROM (nghia 14 retentive V).

Ta c6 thé luu chuong trinh ttf RAM vao cartridge chi khi ndao CPU dugc cép
ngudn va & ché do STOP. Chu y trong cit gill va thao tac vdi cartridge, né c¢6 thé bj hong
do phong dién tinh dién.

Chung ta c¢6 thé gin cartridge trong khi CPU dang dugc cip ngudn, néu chuong
trinh chua cd trong CPU thi phdi nap (download) vao CPU. Sau dé st dung thiyc don
PLC > Program Memory Cartridge dé luu vao cartridge. Thong thudng chiing ta ct
git cartridge vao mdt ndi an toan.
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RAM EEPROM(Permanant}

Liser program | Liser program
CPU configuration C:PU corfiguralion

W mamery W mamary
(permanant area)

M memcey ” M mamory
{permanant area)

limer and ocounber
curent vakies Mamory

Carlridge

W mamary (permanant area)
1

Chuong trinh dudc phuc hdi ti cartridge bing cach bat ngudn cho CPU véi
cartridge cdm sin. Trong tridng hdp ndy bd nhd RAM bi xda, ndi dung cartridge duigc
chép vao RAM, sau d¢6 chuong trinh, ciu hinh CPU va phan retentive V sé& dugc chép vao
EEPROM.

HAM EEPROM{Permanant)

W | Lser program

CPL configuralion

CPL configuralion

Uiser program

User program
CPU configuratian
W mamory {permaneant arsa)

W memary

M memory

Timuer  aned  counter
cirrenl vislues

W mnemary
[prerrnaanenl ara)

M memicry
[permanent area)

Al ather areas of
memery are sef to g,

User pragram

i

Memuory

i -
CPUcenfiguration Cariridge

W memory (permansnt area)

Chu y: CPU dudc bat ngudn véi mot cartridge réng hay khong dung loai sé gy
16i. Cartridge dugc Iuu bdi CPU 221 va 222 c6 thé doc duge bdi CPU 224 nhung khong
thé 4p dung ngugc lai.
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6. CAC PAU VAO, RA

, A ‘ ’ S ’ <R <A <R A N X 4 A )
Céc dau vao ra chinh 1a cdc diém diéu khién cia mot hé thong: cdc dau vao phan
,e ’ e . ’ A N ’ A 2 \ ’ A “A R
anh trang thai cdc thiét bi nhu cdc dau do, cac cong tic, . . . va cac dau ra diéu khién
nhting b6 phan chap hanh nhu mé to, bom, van, . . .

6.1 Cdc dau vao ra cuc by va mé rong

CAu tric MODULE ctia S7-200 tao su linh hoat t6i da trong viéc st dung dé gidi
quyét cac bai toan khdc nhau. N6 cho phép ching ta chon sé dau vao ra tdi uu vé mit
kinh t&. Mot uu diém clia S7-200 1a nhiing dau vao ra cuc b, ndm ngay trén CPU, thich
hop cho cdc bai toan doi héi sé dau vao ra téi thiu. Nhiing diu vao ra cuc bo c6 dia chi
¢d dinh. Vi du:

CPU 221

Process-image 10 register assigned to physical 11O

M QL
mr Qo
m: o2
3 Q03

k4
15

4 I R v A IA ) N 4 A 7
Chung ta ¢6 thé ting s6 dau vao ra bang cdc module md rong, vi du:
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Module O Module 1 Aiadule 3

CPU224

Process-image 170 register assigned to physical LC:

mo QoD rzo oo | I1an 030
m1 ool 21 Qnl |13l Q3.1
M2 Q02 122 Q22 |nz 3.2
M3 Q03 1231 023 |13 3.3
({1 (4 134 034
M5 (s 133 (3.5
M6 (06 13.6 (3.6
my Q07 13.7 3.7
o QL

1 oLl

1.2

1.3

1.4

1.5

Cac module mé rong nay dugc cdm ndi tiép nhau vao bén phai CPU. Dia chi cac
dau vao ra trén cac module mé rong dudc tinh lién tiép, riéng cho ting loai (vao, ra, vao
tuong ty, ra tuong tu) khong anh hudng 13n nhau. Céc dau vao ra rdi rac dugc dinh dia chi
chin byte, nghia 1 trén mot module phai bt dau bing x.0, x.1, . . . con cdc dau vao ra
tuong tu dudc dinh dia chi theo ti don, cach hai, nghia 1a bing cic sé chin: AIWO,
ATW2, ATW4, ... AQW0, AQW2, AQW4, . ..

6.2 Loc dau vao

S7-200 c6 kha ning loc cac dau vao rdi rac (chi cac dau cuc bo) bing thdi gian tré
d€ loai trii hién tugng nhifu xung (c6 thé chon tif 0.2 ms dén 12.8 ms). T4t nhién, diéu d6
s& lam cham tin hiéu vao. Chung ta c6 thé dit thoi gian tr& thich hop cho tiing nhém 04
dau vao trong cdu hinh ctia CPU bing cach chon thuc don View > System Block va chon
trang Input Filters:
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lem Block

Analog Input Filters | Pulse Catch Bits ] Background Time 1

Portis) | RetentiveRanges | Password | OuputTable || InputFifters |
10.0-10.3 |a.4c:- :| ms Defaults

10,4 -10.7 |4.40 ms
Nno-1.3 |4.40 ms
n4-1.5 |4.40 ms

Configuration parameters must be downloaded before they take effect.

Mat all PLC ypes support every System Block option, Press F1 to see
which options are supported by each PLC.

| Ok | Cancel | Apply

6.3 Nhan biét xung vao

Bén canh vén dé loc dau vao, chung ta cd thé néu van dé mot cach 16 gic: PLC ¢6
thé bé qua nhiing xung qua ngin § dau vao ngoai y mudn cia ching ta. Bdi vi chung ta
da biét CPU chi cap nhat cac ddu vao mdi vong quét mot 1an. S7-200 khic phuc diém yéu
nay béng chiic ning "pulse catch":

Extarnal
digitalinput
@ Oplical Driggital input Pulse catch
™ isclation * filter ™ function [ Inputio GRU

Pulse calch
enable

Ta ¢6 thé bat hodc tit chiic ning nay cho mdi dau vao cuc bod trong ciu hinh CPU
tu thuc don View > System Block, chon trang Pulse Catch Bits:
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Sau day la cac vi du minh hoa cho tinh nang nay:

CPU scan n

CPUscan  n+1

T r Tirmg ———=

Input update Inputupdate

|
Input '

i Thiz pulse is missed because it
Pulse / nn:l;:;ad betwaen tha input
disabled ! updates

1

: Pulse caught
Puise cateh /
enabled
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CPUscan n CPU scan o=/

T f Tl ——a-
Inputupdate Input update

Impat

Pulsa catch
anabled

Input .
1

Fulsa catch
anabled

Impat

Pulse catch
anabled

6.4 Bang cac diu ra

Béng cac ddu ra qui dinh trang thai cho cic dau ra roi rac khi CPU chuyén tii ché
do RUN sang ché do STOP (bing 0, 1 hay gili nguyén trang thai). Diéu nay rat quan
trong vi muc dich an toan. Ching ta dinh nghia bing cac dau ra trong cu hinh cia CPU
bang cach chon thuc don View > System Block va chon trang Output Table:
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System Block

Analog Input Filkers ] Pulse Catch Bits ] Background Time ]

Potls) | RelertiveRanges | Password | OutputTable | InputFiters |
[[Ereeze Outputs _ Defaus |
i6E543210 TESH543210
acox| O OO OO DD asx| OO D OO WD
owx| OO D OO0 Q8. x| LI s I
x| OCOOCOE O aox| DD DO _lTP:=| "
asx| COCEECE atlx| OOCOE i te onoier
e4x| O OCIC OO ai2x| OO CCIE] arun-to-stop
asx| OO a1ax| LI transition.
asx| O OCC OO x| OO OO0
erx| OO OCOCO aisx| OO OO
Configuration parameters must be downloaded before they fake effect.
Mot all PLC types support every System Block option. Press F1 fo
see which options are supported by each PLC.

OK | Cancel | Apply

6.5 Loc dau vao tueng tu

Céc du vao tudng tu, cling nhu cac dau vao roi rac, ¢ thé dudc loc d€ chéng hién
tuong nhidu. Ban chét bo loc clia mot dau vao tucng tu 1a phép tinh gia trj trung binh mot
s6 hiiu han céc gia tri 14y mau lién tiép, nhim giam tdc dong cla cac gi tri ngoai lai. Tat
nhién tac dong clia bd loc bao gid cling lam cham tin hiéu, trong truidng hop nay cé thé
khong thich hop néu du vao bién d6i nhanh. S7-200 xii ly vdn dé& d6 bing khéi niém
"deadband": néu gid tri |dy mAu vuct ra ngoai khoang qui dinh so vdi gia tri trung binh thi
bd loc khong tinh gia tri trung binh nlia ma cap nhat luén gia tri mdi.

Trong moi trudng hop, ngudi 14p trinh c6 thé bat hay tit chic ning loc cho ting
diu vao theo yéu cdu va cling c6 thé dit thong sé chung cho céc bo loc tuong tu (sd gid tri
d€ tinh trung binh, deadband) thong qua thuc don View > System Block vdi trang Analog
Input Filters:
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System Block

Part(s) ] Retentive Ranges ] Password ] OutputTable |  InputFiters J
| Analog Input Filters | Pulse Catch Bits ] Background Timea
Defaults |

Select which Analog Inputs to filter
AIW 14-0 Wisiz2VMioM™ sV s W a4 M 2 Mo

awao-16 | W ao W os Waes Waa W22 Moo Wis Mis

Number of samples Deadband (16 - 4080)

B4 E 320

0 = No Deadband
Configuration parameters must be downloaded before they take effect.

Mot all PLC types support every System Block option. Press F1 10 see
which oplions are supported by each PLC,

| oK | Cancel | Apply

6.6 Vao ra toc dé cao

Khéc véi cac vi mach dién tii, cdc mach diéu khién ty dong thong thudng hoat
dong véi tdc do thdp hon. Tuy nhién, thinh thodng ching ta ciing can ghi nhan va xii ly
nhiing bién doi téc do cao. S7-200 dap ting yéu ciu nay bing cac diu vao va cac bd dém
toc do cao cling nhu bing du ra xung tdc do cao.

Cdc bo dém toc do cao
Cac bo dém tdc do cao trong S7-200 ¢b kha ning dém nhiing tin s dén 20 kHz
v6i nhiéu ché do hoat dong khac nhau:
e HSCO va HSC4 c6 thé hoat dong & mot trong 08 ché dg, c6 thé dém cac diu vao mot
pha hodc hai pha.
e HSCI1 va HSC2 ¢4 12 ché do hoat dong, véi cac dau vao mot pha cling nhu hai pha.
e HSC3 va HSCS 1a nhiing bd dém don gian, véi mot ché do hoat dong va chi dém dau
vao mot pha.
Chi tiét hon vé& cac bo dém téc do cao s& dugc néi dén & phan 1énh cy thé (chuong
8). Hai bang sau tém tit vé cac bo dém nay:
Chung ta nhan thdy ring néu st dung HSCO trong nhiing ché do ti 3 dén 10 thi
khong thé st dung HSC3 béi vi HSCO va HSC3 ca hai déu dung dau vao 10.1. Tuong tu
nhu thé déi véi HSC4 va HSCS.
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Cac dau vao tui 10.0 dén 10.3 con ¢ thé dudc st dung lam cac dau vao gay ngit,
do d6 ching ta can chud y khong st dung ching viia 1am cac dau vao gay ngét, viia lam
cac dau vao cho cac bo dém tdc do cao cung mot Iuc.

HSCO HSC3 HSC4 HSC5

Mode oo 10.1 10.2 10.1 0.3 10.4 0.5 0.4

0 Clk S S Clk Clk S - Clk

1 Clk - Reset . Clk - Resel

2

%] Clk Direction | - - Clk Direction

4 Clk Direction | Heset : Clk Direction | Resel

5

B Clk Up Clk Down | - - Clk Up Clk Drower

7 Clk Up Clk Down | Reset = Clk Up Clk Down | Reset

B

g Phase A | Phase B |- - Phase A | Phase B

10 Phase A |Phase B | Reset ; Phase A | Phase B | Reset

11

N6i chung, mot dau vao khong thé duge sti dung cho hai muc dich cing mét Iic.
Tuy nhién, néu khong dudc sti dung trong muc dich nay, ching ¢ thé dugc tan dung cho
muc dich kia. Vi du néu HSCO dang hoat dong & ché d¢ 2, chi st dung 10.0 va 10.2 thi
10.1 van c6 thé dugc khai thac bdi ngdt hay HSC3.

HSCH HSC2
Mode T 107 1.0 1.1 n.2 113 n.4 n.5
0 Clk - . - Clk
1 Clk - Reset - Clk - Reset
2 Clk - Reset Start Clk - Resel Start
a Clk Direction |- . Clk Diraction
4 Clk Direction | Reset - Clk Direction | Reset
5 Clk Direction | Reset Start Clk Direction | Resel Start
] Clk Up Clk Down | - . Clk Up Clk Down
7 Clk Up Clk Down | Reset . Clk Up Clk Down | Reset
B Clk Up Clk Down | Reset Slar Clk Up Clk Down | Reset Start
a Phase A | Phase B |- . Phase & | Phase B
10 Phase A | Phase B | Resel - Fhase A | Fhase B | Reset
11 Phase A | Phase B | Reset Start Phase A |Phase B | Reset Start
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Hai b dém HSC1 va HSC2 hoat dong hoan toan doc 1ap vdi nhau, c6 thé khai

thac téi da ca hai cung mot Iic ma khong hé anh hudng 14n nhau.

Dau ra xung téc do cao

S7-200 cho phép st dung Q0.0 va Q0.1 nhu nhiing ddu ra phat xung téc do cao,

dang PTO hodc PWM. Chi tiét xem chuong 8, sau day 1a vai nét so lugc:

Xung ki€u PTO (Pulse Train Output) 1a song vudng, 50% chu ky c6 gia tri 0, 50%
chu ky ¢6 gid tri 1. C6 thé dinh nghia sé xung phat ra nim trong khoang ti 1 xung dén
4294 967 295 xung. Chu ky ¢6 thé xac dinh theo d¢ phan giai 1a micro gidy hodc mili
gidy vdi gid tri tti 50 us dén 65 535 us hay tii 2 ms dén 65 535 ms. Luu y nén chon
chu ky 1a s6 chin, chu ky 1a s 1& c6 thé gay bién dang song. S7-200 con cho phép tao
day xung PTO vdi chu ky bién thién theo qui luit ndo dd, rat thich hop trong diéu
khién dong co budc.

Xung ki€u PWM (Pulse Width Modulation) c¢6 chu ky ¢ dinh va do rong xung (thoi
gian c6 gia tri bing 1) thay doi. Ca hai gi tri nay déu c6 thé xdc dinh theo do phan
giai 1a micro gidy hodc mili gidy. Chu ky xung ¢ thé nim trong khoang tii 50 ps dén
65 535 ps hay tif 2 ms dén 65 535 ms. Do rong xung c¢6 thé ndm trong khoang tii 0 pis
dén 65 535 ps hay tii 0 ms dén 65 535 ms. Néu do rong xung bing chu ky, dau ra
luén ludn bang 1. Néu do rong xung bing 0, dau ra ludn luén bing 0.

6.7 Dinh chinh tuong tw

S7-200 CPU ¢6 1 hosc 2 dinh chinh tuong tu phia tridc. Ta ¢6 thé vin ching theo

chiéu kim ddng hd hay ngudc lai trong khoang 270° d€ ting hay giam gia tri tuong tng
véi chiing 1a cac byte trong SMB28 va SMB29. Nhu vay nhiing gid tri nay c6 thé thay di
trong khodng tti 0 dén 255 va chuong trinh c6 thé st dung chung nhu nhiing gid tri chi
doc, thay d6i dudc theo su can thiép tii ngoai chuong trinh. Vi du:
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LAD STL
I0.0 B I . LD 10.0
e Emo - Readanalog BTI SMBZE, VWi00
EH 1 adjusimeant 0 and
save the LOK Q0.0
EMBZE - 1N OUT [~ vwioo  word-basedvalugin TON T3, VWLOD
YW100.
Qo.0 T3 LD T33
. — - o
Use tha word-basad
value as a preset
VW10 - FT for a timer, Turn on
Q0.0 when T33
T33 0.9 reachas prasat,

H -

7. CAC PHUONG THUC TRUYEN THONG

Truyén thong 1a phan kha phtic tap trong viéc lam chd PLC. Diéu quan trong la
ching ta phai ndm r5 cac kifu cdu tric mang khac nhau cia cac PLC, céc phuong thiic
truyén thong dudc st dung va lam chi tit ca cac thanh phan cdu thanh nén mang. Chung
ta khong di sau vao chi tiét trong tai liéu nay ma chi diém qua nhiing nét chinh.

Trudc hét, ta phan biét mot s6 mé hinh mang:

e Mang don chu (Single Master)
e Mang da chi (Multiple Master)
e St dung Modem 10 bit néi 01 chi véi 01 PLC S7-200 hoat dong nhu tram (Slave)
e Si dung Modem 11 bit trong mang don chu
Vi du vé c4u hinh mang:
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Stafion 0 Metwork Connector

S7-200CFPU
Hiation 2

57-200 GPU

Sialion 2

| S7-200CPL
' Ztation 4

N -

Figure 7-1 LIsing a PC/PPI Cable for Communicating with Several 57-200 CPUs

Maslardevices

:::r“-“ TD 200 P15 CPL 224
C A
ooog ¥
CP card == HeEE ARES
o000 Oooo
000 000
MPI calble
(RS-485) CPU 221 CPU 224 CPU 221 CPU 224
Slave devices 1 1 | —— I:
g ; —

Figure 7-2 Example of & CF Card with Master and Slave Devices

Trong nhiing thanh phan tham gia mang, ciac CPU c6 thé hoat dong nhu chi hoic
nhu tram; TD 200 1a thiét bi chu; thiét bi 1ap trinh hodc mdy vi tinh cai STEP 7 ciing la
thiét bi chl. Phan mém STEP 7 - Micro / Win 32 dugc thiét ké chi két ndi dudc véi mot
CPU S7-200 tai mot théi diém, tuy nhién né ¢ thé két ndi téi bat e CPU nao trong
mang.

Cac phuong thiic truyén thong chinh:

e Diém ddi diém: Point-to-Point Interface (PPI)
e Da diém: Multipoint Interface (MPI)
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e PROFIBUS (Process Field Bus)

Cac phuong thic nay déu dit cd sé trén cdu tric OSI (Open System
Interconnection) 7 16p. Céac phuong thiic PPI va MPI ciing sti dung nguyén ly mach hdi
vong (Token ring), phu hgp véi chudn PROFIBUS da dudc qui dinh trong bo chuin chau
AuEN 50170.

Nhiing phuong thiic trén déu 1a bat dong bo, don vi co s6 1a ky tu vdi 01 start bit,
08 data bit, even parity va 01 stop bit. Khung dif liéu bao gém nhiing ky tu dic biét mé
dau va két thuc, dia chi ngudn (noi gii) va dich (noi dén), do dai di liéu va "checksum".
C4 ba phuong thic c6 thé cung hoat dong chung trén mét mang, chi can diéu kién cung
tdc do truyén (baud rate).

Mang theo chuin PROFIBUS st dung dudng truyén 1a nhiing cip day xo#n theo
chudn RS-485. Chuén dudng truyén nay cho phép ndi téi 32 thiét bi trén mot bd phan
(segment). Khoang céch gilia hai diém xa nhét trong mot bo phan nhu vay, tuy theo téc
do dudng truyén st dung, c6 thé 1én dén 1200 m. Céc bd phan lai ¢ thé ndi véi nhau qua
nhiing "repeater" dé ting sé thiét bi trong mang ciing nhu khoang céch hoat dong cho dén
9600 m tuy theo toc do truyén.

Cac phuong thiic nay phan biét 02 loai thiét bi: chii va té (tram). Thiét bi chi ¢
thé gdi yéu cu 1én mang trong khi tram chi tra 16i, khong bao gid tu gii thong tin 1én
mang.

S6 dia chi tdi da 1a 127 (0 dén 126) véi nhiéu nhét 1a 32 thiét bi chi. Mdi thiét bj
trén mang phai ¢é dia chi khac nhau. Mic dinh, thiét bi 1ap trinh (hay PC) dugc dinh dia
chi 0, cac thiét bi giao dién nhu TD 200, OP3, OP7, ... ¢6 dia chi 1a 1 con PLC dudc dinh
dia chi mic dinh 1a 2.

Phiiong thiic PPI

PPI 1a phuong thiic chti / t6. Cac thiét bi chli (CPU, thiét bi 1ap trinh, TD 200) gt
yéu cau dén cdc tram va cdc tram trd 16i. Cac tram khong bao gid ty giii thong tin lén
mang ma chi chd nhan céac yéu cdu cia cac thiét bi chi dé tra 16i. T4t ca cac CPU S7-200
déu c6 thé hoat dong nhu tram trong mang.

Mot sé6 CPU c6 thé hoat dong nhu thiét bi chu trong mang khi & ché d6 RUN, néu
chuong trinh bt ché do PPI master (véi SMB30). Mot khi 6 trong ché d¢ nay, ta cd thé
doc hay viét vao mot CPU khac bing cac 1énh NETR va NETW. Trong khi d6 CPU van
tra 16i cdc thiét bi chl khac nhu mot tram thong thudng. PPI khong han ché s thiét bi chu
dugc phép ndi véi mot tram, tuy nhién nhu trén da néu, s6 thiét bi chi t6i da trong mot
mang la 32.

Phiuiong thiic MPI

MPI ¢4 thé 13 phuong thic chil / té hay chi / chi. Cach thiic hoat dong phu thudc
vao loai thiét bi. Ching han néu thiét bj dich 1a CPU S7-300 thi MPI ty dong tré thanh
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chii / cht bdi vi cadc CPU S7-300 1a c4c thiét bi chil trong mang. Nhung néu dich 1a CPU
S7-200 thi MPI lai 1 chi / t vi cdc CPU S7-200 Iic d6 dugc coi nhu 13 tram.

Khi hai thiét bi trong mang két ndi vdi nhau bing phucng thiic MPI, ching tao
nén mot lién két rieng, khong thiét bi chi nao khac ¢ thé can thiép vao lién két nay.
Thiét bj chi trong hai thiét bi két ndi thuong gitt mdi lien két dé trong mot khoang thdi
gian ngén hodc hily lién két vo thdi han (gidi phong dudng truyén).

Nhiing lién két nhu trén doi héi mot tai nguyén nhéat dinh trong CPU nén méi
CPU chi ¢4 thé hd tr¢ mot s6 lugng hitu han cac lién két nhu vay. Thong thudng mot CPU
cho phép 04 lién két, 02 trong dé mot danh riéng cho thiét bi 1ap trinh hay PC, mét danh
cho giao dién. Diéu nay cho phép lic nao ciing c6 thé két ndi it nhat mot thiét bi 1ap trinh
hoic PC, mét giao dién véi CPU. Nhiing thiét bi chi khac (nhu cac CPU khac chéing han)
khong thé két ndi qua céc lién két danh riéng nay.

Cac CPU S7-300 va S7-400 c6 thé két ndi véi cac CPU S7-200 bing mot trong
hai lién két con lai cia CPU S7-200 va doc hay ghi dii liéu vao CPU S7-200 vdi cac 1énh
XGET va XPUT.

Phuiong thiic PROFIBUS

Phuong thiic PROFIBUS dudc thiét ké cho viéc truyén thong téc do cao véi cac
thiét bi phan phdi vao ra, thudng ciing dudc goi 1a cdc ddu vao ra ti xa (remote 1/0).
Nhiing thiét bi nhu vy dugc nhiéu nha san xuét cung cép, tti cac module vao ra don gian
dén cac bo diéu khién mo to va cac PLC.

Mang PROFIBUS thudng bao gdm mat thiét bi chi va nhiéu tram vao ra. Thiét bi
cht dugc dit cAu hinh d€ nhan biét loai ciing nhu dja chi cta cac tram ndi vao nd. Sau dé
né sé ty kiém tra cdc tram theo cAu hinh dudc dit. Thiét bi cht ghi vao cac tram va doc di
lidu tir d6 mot cach lien tuc. NSi chung méi thiét bi chi thudng 1am chi cdc tram cta
minh, cac thiét bi chi khéac trén mang (néu c6) chi c6 thé truy cip rat han ché vao céc
tram khong phadi cla chung.

Phuong thiic dinh nghia bdi nguoi sif dung (FreePort)

Phuong thiic ndy cho phép ngudi lap trinh 1am chi viéc truyén thong, thuc té 1a
dinh nghia phuong thic truyén thong riéng, ¢d thé két ndi ti nhiéu loai thiét bi thong
minh khac.

Chuong trinh kiém so4t cong truyén thong trong phuong thiic nay thong qua cac
ngit nhan, ngit gilii, 1énh nhan (RCV) va lénh gii (XMT). Céch thiic truyén thong hoan
toan do chuong trinh lam chu. Phuong thiic nay duge diéu khién véi byte SMB30 (danh
cho cdng 0) va chi hoat dong trong ché d6 RUN. Khi CPU chuyén sang ché do STOP,
phucng thiic nay bi hiy va cdng truyén thong tré vé phuong thic binh thudng PPI.

Cudi cung chung ta xét dén cAu hinh phin cing cia mang:
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Do phan nay ning vé tinh k¥ thuat va doi héi tinh chinh x4c trong tting trudng hop
cu thé nén ching ta sé khong ndi dén k¥ trong tai liéu nay. So luge nhu ta di biét, dusng
day truyén tuan theo chuéin RS 485, ban chat 1a cip day xodn:

General Features Specification

Type Shielded, twisted pair
Conductor cross section 24 AWG (0.22 mm 2) or larger
Cable capacitance < 60 pF/m

Nominal impedance 100 Q10 120 Q

cach ddu ndi nhu nhiing mang st dung Token ring (mach héi vong) thong thudng:

Switch pesition = On Switch position = Off Switch position = On
Terminated ard biased  Moterminationorbias  Terminated and biased
O s Matwork
Matwork —F
connactar with =] Lol
pregramming _J‘E'?fa
port
asaa Bare shialding
Cable must be 1L [-12 mm or 1/2 in.) must
— ; ) cantact the metal guides
E’Eﬂﬂ't’:_lﬁé?_fé:“d biased Interconnectingcabla of all locations.
B
Pin # TxDvAxD + —A Pin #
6 TxDvRxD - 6
Cableshigld —
TRDVFD + 3 TXOiFxD + —B 3
Matwark Matwork
cormeciar A Conreeciar
THDvRxD - 8 TxDyRxD - &
5 5
Cable shigld ———————— 1 | Cableshield 11 ]
Swileh positian = On Switch position = Of
Terminatad and biased M lermination or bias
khoang cdch truyén t6i da gidi han tuy theo toc do truyén:
Transmission Rate Maximum Cable Length of a Segment
9.6 kbaud to 19.2 kbaud 1,200 m (3,936 ft.)
187.5 kbaud 1,000 m (3,280 ft.)

c6 thé dung bo 1ip dé ting khoang cach cling nhu s6 thiét bj:
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CPU CPLU

32 Devices1,200 m (3,936 ft.)

Repeater

CPU CEU Repeater

e

32 Devices 1,200 m (3,936 i1.)

Cdng truyén thong trén CPU S7-200:

Socket 5

Socket 1

Sockat 9

Socket 6

Socket PROFIBUS Designation Port 0

1 Shigld Lagle common

2 24 W Retumn Logic common

3 AS-485 Signal B R5-485 Signal B

4 Request-to-Send RTS{TTL)

5 5 Return Logic common

& +5 W +5 W, 100 L2 series resistor

7 +2d +24 v

8 RS-485 Signal A RS-485 Signal A

9 Mot applicable 10-Iit protocal select (input)
Connector shell Shield Chassis ground

Vén dé cudi cung 1a két ndi PC véi mang RS 485:
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Hardware Baud Rate
Supported Type Supported Comments
FC/PFI Cable connector to | 9.6 kbaud Supports PPI protocol
cable PC comm port 19.2 kbaud
CP5&11 Type I, Suppars PRI, MPIL, and PROFIBUS
PCMCIlA-card profocols for notebock PCs
CPBET1 PCl-card (version | 3-8 kbaud
3 or greater) 19.2 kbaud
187 .5 kbaud Suppors PPI, MPI, and PROFIBUS
MPI Integrated in PG protocals for PCs
PC 15A-card

0 day chung ta khong di sau vao cach thiét 1ap thong sé cho cap PC/PPI ciing nhu
cac card CP hay MPI hoat dong. Chung ta chi ndi thém mot chut vé cdp PC/PPI vi nd
dugc st dung kha thong dung ma ching ta da nhic dén trong phan dau cta tai liéu nay
(chuong 3). Day 1a cap chuyén déi gitia hai chudn RS 485 va RS 232. Néu néi véi may vi
tinh, diu RS 232 dugc cdm vao céng COM, chu y véi loai cap c6 DIP switch 05 vi tri thi
phai chon DCE (Data Control Equipment). Cép nay con dudc st dung d€ ndi véi Modem,
cling ¢6 giao tiép RS 232 nhung 1a DTE (Data Terminal Equipment) nhu cidc minh hoa

sau:

GO

Full-duplex

J Ful

PG/ { bt g0

PC i_“_y modam
L\

Mata: x = your porl number

Local

RS 25-pin fo 9-pin
-232 ; Adapler 5-Swilch
y Telaphonealine
e Full-duplex Full-duplex PC/PP cable
( :
P H 10bi oy g 10kt
PC modem I'JI‘ID-:IEI‘n CPU 224
RS-232 Local Rarmate As-z3z2 s
MNaote: ¥ = your port number
25-pin 1o 3-pin
RS-232 Telephanaline Adapler Nullmodem  .gwitch

"d”‘:'.f" \ adapier  pC/PPI able

CPU 224

11 -bit m :
modem -

Ramate RS-232
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8. TAP LENH SIMATIC

9. TAP LENH IEC 1131-3

10. PHU LUC
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