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8. TAP LENH SIMATIC

Trudc hét, ta diém qua nhiing gidi han thong s6 hdp 1& trong S7-200:

Description CPU 221 CPU 222 CPU 224
Usar prograrm slze 2 Kwords 2 Kwards 4 Kwords
User data siza 1 Kwords 1 Kwords 2.5 Kwords
Procass-imags inpul registar 0t nsy 10011157 .oto 57
Procass-imags aulpul registar Q0.0 Q15.7 Q001057 Q00w s7
Analeg inputs (read anhy) AWD 1o AlWIA0 AIWD ta ANW30
Analog oulpuls (write anly) AW 1o AQW30 ACWD Lo ACW3D

Variable marmery (V)

VBO.Ote VB204T T

VBOD.Oto VB2047.7

VBO.0 1o VBS119.7

Local mamary (L)2 LBO.Ote:LBE3.7 LBO.OtoLBE3.7 LBO.Oto LBE3.7

Bit memory (M) MOt M3 MO0 to M31.7 MO0t M31.7

Special Memory (SM) SMO.Ota SM1T79.T SMO.010 SM179.7 SMO.0 o SM1TeT
Read only SMO.Oto SMET SMO.0 o SM29.7 SM0 to SM29.T

Timears 256 (TO to T255) 256 (TO to T255) 256 (T to T255)
Hatentiveon-dalay  1ms To, Te4 To, TE4 To, Té4
Hatentiveon-dalay  10ms T1to T4, TS te TGS T11a T4, TE5 o TGS Tite T4, TeS e TEB

Ratentiveon-dalay 100 ms

Toto T3, Ted to T95

Tota T3, Tea o 795

T5to T3, Te9 o TS

OO delay 1 ms Ta2, T Taz, Tos T2, Tos
On'Off delay 10ms T33 10 T36, TAT ta T100 T33to Tas, T97 to T100 T33 10 T36, TO7 toa T100
OndOH delay 100 ms T3P e TE3, T101 10 T265 | T37to T3, T101 te T255 | T37 10 TE3, T101 10 T255
Counters Cito G255 Gl o G255 Coto G255
High-speed counter HCa, HCA, HC4, HCS HCO, HC3, HC4, HES HCO o HES
Saquential contral relays (5) S0.0t0531.7 50015317 S0.01t0531.7
Accumulator registers ACDHta ACT ACO o ACE ACOto ACH
JumpsLabels Dto 255 (o 255 Dto 255
CaliZubrouting Oto 63 Oto 63 Oto &3
Inferruptroutines Do 127 Qo127 Do 127
PID loops Oto 7 Ot 7 Ot 7
Part PortQ Part 0 Port @

U AllY memary can be saved to permanent mamaory,
2L B&0 fo LBES are reserved by STEP 7-Micro/WIN 32, version 3,0 or later,
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Access Method CPU 221 CPU 222 CPU 224

Bit accass {byle bit) v 0.0t 20477 W 0.0 1o 2047.7 v 0.0 5118.7
1 00t 1527 | 0.0t 157 | 0.0t 157
Q 00t 15.7 o 0.0t 157 Q 0.0t 157
M 0.0to31.7 M 0.0ta31.7 M 0.0t031.7
EM  D0te 17T SM 001787 SM 00te1TeT
s 0.0t 31.7 5 0.0ta31.7 5 0.0031.7
T Dto 255 T 010 255 T Dto 255
[ Oto 255 c 0 1o 2565 [ Oto 255
L 0.0 to 63.7 L 0.0ta &3.7 L 0.0 to 63.7

Byte access VB Dto2047 VB 0102047 VB Oto5119
B Do 15 IB Oto1s [ Oto 15
QB Oto1s OB Oto1s QB Otoi1s
MB Oto 3 ME Oto3 MB Ote 31
SME Dto179 SMB 0to179 SMEB Oto179
sB Dto 3 SB 0to: SB Oto 3
LB Dto 63 LB Otoed LB  Otog3
AC Ote 3 AC Oto3d AL O3
Canstant Constant Canslant

Werd aceass VW Do 2048 VN 0 lo 2046 VW Ote5118
W Oto14 1w Oto14 W Ofald
oW Oto14 oW Oto14 oW Oto14
MW Oto 30 MW Oto30 MW  Oto 30
SMW Dto178 SKHW 0to178 SMW Oto178
SW  Dtodo SW 0toa3o SW  Otodn
T Dto 255 T 010 255 T Dto 255
c Oto 255 c 0 fo 255 G O to 255
LW 0to g2 L 0o 62 LW Oles2
AL 0to3 AC 0to3 AC Ot 3
AW Oto 30 AW 0o 30 AW Otoado
ACW Oto30 AW 01lo30 ACW Oto 30
Canstant Constant Canslant

Double word accass VD Oto2044 VD Oto 2044 VD  Oto 5116
8] Ota12 10 Otla12 0] Oto12
QD Ota12 QD Gto12 Qo Oto12
MD Dto2a MO Oloz28 MD Oto28
SMD Oto 178 SMD Oto17E SMD Oto 176
S0 Oto28 S0 Oto2e S0 Otoz2s
LD 0 to 60 L 0 1o 60 LD O to 60
AL 0to3 AC 0to3 AC Ot 3
HC 0,345 HC 0,34, % HC [0 (V3]
Constant Constant Caonstant

Mot s6 qui dinh khi tra cifu 1énh va sti dung lénh:
Trén cung 13 phan tén 1énh hodc nhém Iénh.

Tiép theo 1a cu phép lénh, 1an luct trong LAD, FBD va STL.

Dudi cting 1a nhiing loai CPU S7-200 cho phép st dung 1énh, Ivu y & day chi bao gébm
03 loai CPU mdi: 221, 222 va 224.

Bén canh 1a phan mo t4 hoat dong ctia 1énh.
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e Cic trudng hop 15i 1a c4c tridng hop gay 156i khién dau ra ENO = 0, binh thuong khi
1énh dugc thuc hién thi ENO = 1.
e Céc bit dic biét bi anh hudng 1a cac bit trong ving SM ¢6 gid tri thay déi tuy theo két

qua thuic hién 1énh.

e Bang céc toan hang chi ra cac thong s6 hgp 1é ctia lénh.

e Sau day la nhiing ky hiéu khi go 1énh trong STEP 7:
- Trong LAD: -—> nghia 1a ¢6 thé néi tiép 1énh khéc (nhung khong bt budc).
- Trong LAD: --->> nghia 1a bit budc phdi ndi tiép lénh khac.
- Tén bién nim trong ngoic kép (vi du "var") 1a bién toan cuc.

- Tén bién cé ky ty # ding trudc 1a bién cuc bo.

- Ky hiéu ? hay ???? nghia 1a yéu ciu toan hang.

- Ky hiéu << hodc >> yéu cu hoic toan hang hoic ndi 1énh khéc.

- Ky hiéu >I cho biét d6 1a dau ra ENO.

- Ky tu % trudc tén bién nghia 1a bién truc tiép trong IEC.

- Trong FBD, ddu tron nhé & diu vao danh ddu ddo (nhu trong dién tif); mot gach

doc ngén (]) 6 du vao danh ddu gid tri tic khic (dau vao tryc tiép).

8.1 Cac Iénh 16 gic voi bit

Cac cong tac:

|
=

OR

1] it
L A ik

] ik

LDN  hit
AN hit
N hit

v [/ [/

221 222 24

Cé 02 loai cong tic: cong tic thudng mé (Normally
Open, viét tit 1a NO) va cong tic thusng dong (Normally
Closed, viét tit 1a NC).

Péi véi PLC, mdi cong tic dai dién cho trang thai mot
bit trong bd nhé dii liéu hay vung anh clia cac dau vao, ra. Cong
tac thudng md sé déng (ON - nghia la cho dong dién di qua) khi
bit bing 1 con cong tic thudng déng sé déng (ON) khi bit bing
0.

Trong LAD, céc 1énh nay dugc biéu dién bing chinh cac
cong tic thuong md va thudng ddng.

Trong FBD, céc cong tic thudng mé dugc biéu dién nhu
cac dau vao hoic ra cta cac khéi chic ning AND hodc OR.
Cong tic thuong déng dudc thém diu ddo (vong tron nhd) & dau
vao tuong tung.

Trong STL, cac cong tic thudng md duge st dung trong
cac 1énh LOAD, AND hodc OR. Lénh LOAD ghi gia tri bit
dugc danh dia chi bdi toan hang cta 1énh vao dinh ngin xép,
nhiing gia tri ¢l trong ngin xép bj ddy xudng mot bac (gia tri
dudi cung sé mat). C4c lénh AND va OR thuc hién phép toan 16
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gic And hay Or gitfa gia tri dudc tré dén béi toan hang véi dinh ngin xép, két qua dugc
ghi vao dinh ngin xép, nhiing gia tri ci trong ngin xép bi ddy xudéng mot bac. Hoan toan
tuong tu déi vdi cac cong tic thudng dong, dugc st dung trong cac 1énh LOAD NOT,
AND NOT va OR NOT (gia tri dudc tré dén bdi toan hang s& bi ddo).

Inputs/Outputs Operands Data Types
bt (LAD, 8TL) QM S5MTC V5L BOOL
Input (FBOD} I, 4, M, SM, T, G, WV, 5, L, Power Flow BOOL
Output (FBD) I, QM 50, T, C, V. 5, L, Power Flow BOOL

Cac cong tc tryc tiép (tic khic, tic thdi):

] —

—{ 7

e

8

ol | H

? Lo bit

. Al hit
(] hit
LINI hit
ANI hit
(NI hit
7 & 7

221 222 224

Mbi cong tic dai dién cho trang thdi mot dau vao
(digital) vat ly (ving 4nh khong cap nhat khi 1énh nay dudc thuc
hién).

Cong tic thuong mdé tryc tiép (Normally Open
Immediate) dong khi dau vao vat ly biing 1 va cong tic thudng
dong truc tiép (Normally Closed Immediate) dong khi dau vao
vat 1y béing 0.

Trong LAD, cac 1énh nay dudc biéu dién bing cac cong
tic thuong md va thudng déng truc tiép.

Trong FBD, cdc cong tic nay dudc biéu didn nhu céc
dau vao cua cac khéi véi ky hiéu tic thdi (mot gach doc ngén).
Céc cong tic thudng ddng tic thdi cling dudc ky hiéu thém béi
dau ddo (mot vong tron nhd).

Trong STL, cdc cong tic thuong mé tic khic duge s
dung trong cac 1énh LOAD IMMEDIATE, AND IMMEDIATE
hodc OR IMMEDIATE. Lénh LOAD IMMEDIATE ghi gia tri
dau vao vat ly vao dinh ngin xép, nhiing gid tri ¢l trong ngin

xép bi ddy xudng mot bac (gia tri dudi cung s& mat). Cac 1énh AND IMMEDIATE va OR
IMMEDIATE thuc hién phép toan 16 gic And hay Or gifia gia tri ddu vao vat ly véi dinh
ngin xép, két qua dugdc ghi vao dinh ngin xép, nhiing gia tri ci trong ngin xép bi ddy
xuéng mot bac. Hoan toan tucng tu déi vdi cac cong tic thusng dong tic khic, dude si
dung trong cac 1énh LOAD NOT IMMEDIATE, AND NOT IMMEDIATE va OR NOT
IMMEDIATE (gi4 tri dau vao vat ly sé bi do).
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Inputs/Outputs Operands Data Types
bit (LAD, STL} |1 BOOL
Input (FBD) | BOOL

Lénh ddo (Not):

Lénh ddo thay d6i dong ning luong (Power Flow). Néu dong ning lugng gip 1énh
nay, né sé bi chan lai. Ngudc lai néu phia trudc 1énh nay khong cé dong ning lugng, né sé
tré thanh ngudn cung cap dong ning luigng.
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Trong LAD, 1énh nay dudc biéu didn nhu mét cong tic.

Trong FBD, lénh dio khong c6 biéu tugng riéng. N6
dugc tich hgp nhu 1a dau vao ddo cia nhiing khéi chiic ning
khac (véi vong tron nhé & dau vao clia cac khdi chiic ning do).

Trong STL, lénh ddo ddo gia tri cia dinh ngin xép: 0
thanh 1 va 1 thanh 0.

Lénh nay khong co toan hang.

A

n am:

Cic 1énh trén day déu thudc nhém 1énh cdc cong tic, ghi
nhan trang thai cac bit di liéu (0 hay 1), quen thudc véi khai
niém "muic". C4c lénh vé suon ghi nhan khong phdi muic don
thuan ma 1a sy bién déi muc.

Lénh sudn duong (Positive Transition) cho dong ning
lugng di qua trong khodng thdi gian bing thoi gian mot vong
quét khi & dau vao clia né c6 su thay doi mtic tii 0 1én 1.

Lénh suon am (Negative Transition) cho dong nang
lugng di qua trong khodng thdi gian bing thdi gian mot vong
quét khi & dau vao clia né c6 su thay doi muic tii 1 xuéng 0.

Trong LAD, cac 1énh nay dugc biéu din ciing nhu cac
cong tic.

Trong FBD, cic lénh nay dudc biéu dién bing cac khéi
chiic nang P va N.

Trong STL, 1énh Edge Up, néu phat hién ¢ su thay déi
muic cta dinh ngin xép tii 0 1én 1, s& dit vao dinh ngin xép gia
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tri 1. Trong trudng hop ngudc lai, né dit vao dé gid tri 0. Tucng tu, 1énh Edge Down, néu
phat hién ¢ su thay déi muic clia dinh ngin xép tii 1 xudng 0, s& dit vao dinh ngin xép
gia tri 1. Trong triudng hgp ngudc lai, no cling dat vao do gia tri 0.

Chii y: Theo cdu triic hoat dong ciia PLC, su thay déi miic tdt nhién chi digc phdt
hién giita cdc vong quét lién tiép. Do dé mdi lénh suion nay cdn mét bit nhé dé nhd trang
thdi ddu vao ciia né & vong quét ké tride. Vi ddc tinh ndy ma tong sé lénh suon digc sit
dung trong mot chuiong trinh bi han ché (do dung lhiong bé nhd danh cho chiing cé han).
Vi du trong mot chviong trinh véi CPU 212 chi co thé dvigc sit dung t6i da 128 lénh siuon.
Con s6 gidi han nay déi véi CPU 214 la 256.

Inputs/Outputs Operands Data Types
IM (FBD) I, Q, M, SM, T, C, V., S, L, Power Flow BOOL
OUT (FBLDY) 1,3, M, SM, T, C, V. 5, L. Power Flow BOOL

Sau day 1a mét vai vi du don gidn vé cach st dung céc 1énh cong tic trén:
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LAD STL
Mabwork 1 HETWORE 1
Iﬂ,ilil F:mf oo, 0 LD 10.0
— . ] A 10.1
- Q0.0
okl HETWORE 2
i , 0.1 LD 10.0
[ |NDTI . :I HOT
- Q0.1
Natwork 3
0.1 Q0.2 HETWORE 3
I I " I [ ) LD 0.1
ED
= Q.2
FBD
Metwork 1
AND
I0.0 - ao.0
I0.1
Mabwiork 2 00.1
10.00]
MNetwaork 3
N
I0.1—1H GUT - Q0.2
Timing Diagram
o .
| |
| I—i—l—
10.1 | |
| L |
| |—|
| O
Q0.1 —l—l !
| om0
n far one scan
Qo.2
Lénh ra:

Gi4 tri bit dugc dinh dia chi bdi toan hang cda 1énh ra phan anh trang thai cda
dong ning luong (Power Flow) & dau vao 1énh nay.
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g Trong LAD va FBD, 1énh ra dit gia trj bit dudc tré dén
L bi . , rLy s e 1N v A N
A ( : bdi toan hang clia nd bing gid tri dong ning liong & dau vao cla
1énh.
= o Trong STL, Iénh ra sao chép gia tri dinh ngin xép ra gia
i - - tri bit dudc tré dén béi toan hang ctia lénh.
Gl
T I = hit
L
[V ¥ [
221 220 224
Inputs/Outputs Operands Data Types
bit QM SMTC VS L BOOL
Input [LAD) Power Flow BOOL
Input (FBD) [,G M, 5M, T, G V.5, L, Power Flow BOOL

Lénh ra tryc tiép:

? kit
5 )
? =54
B =T
D —
E
T |=1 bit
L
[V [ [

221 Fa3 234

Gia tri ddu ra rdi rac (digital) vat ly dudc dinh dia chi béi
toan hang cua Iénh ra truc tiép phan anh trang thai cla dong
ning lugng (Power Flow) & ddu vao lénh nay.

Trong LAD va FBD, lénh ra truc tiép dit dong thoi gia
tri du ra vat ly dudc tré dén bdi toan hang clia né va bit anh cta
dau ra nay bing gia tri dong ning lidng & dau vao cua lénh.
Diéu dé khdc véi 1énh ra thong thusng & chd 1énh ra thong
thudng chi ghi gid tri vao bit anh clia dau ra.

Trong STL, 1énh ra truc tiép sao chép gia tri dinh ngin
xép ra ddng thoi gid tri ddu ra vat ly dudc tré dén bdi toan hang

cua lénh va bit anh ctia dau ra nay.

Inputs/Outputs Operands Data Types
biit Q BOOL
Input (LAY Power Flow BOOL
Input (FBDY) I, G, M, M, T, G, V., 5, L, Power Flow BOOL
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trong bd nhd dii liéu thanh 1 (Set) hay 0 (Reset). S6 lugng céac
bit dudc dinh bdi todn hang [N] va bét dau ti bit dudc dinh dia
chi bdi todn hang [bit].

S8 lugng cac bit c¢6 thé Set hodc Reset nim trong khoang
ti 1 dén 255.

Trong tridng hop st dung 1énh Reset vdi cac bit ndm
trong nhiing ving T hay C, cdc bo dinh thdi hay bo dém tuong

R
:E“ ling s bi reset. Nghia 13 bit trang thai cia chuing dugc dua vé 0
va s6 dang dém ciing bj xda (s& c6 gia tri 0).

| B - Nhiing 15i c6 thé dugc giy nén bdi cdc l1énh nay (ENO =
L & hit, M 0):

e + Bi~t. dac biét‘SM4?.3 = 1:.1,6i Run - Time.

o1 202 224 + L061 0006: dia chi gian tiép.

+L&i 0091: todn hang vigt qua gidi han cho phép.

Inputs/Outputs QOperands Data Types
bit l,Q,M,8M, T,C VS L BOOL
N VB, IB, OB, MB, SMB, SB, LB, AC, Canstant,"VD, *AC, LD BYTE

ECR

e L]

b1l

Kl

hit, M

i, M

7

221

sl

[
224

Cac Iénh SET IMMEDIATE va RESET IMMEDIATE
dit mot s6 cac dau ra rdi rac (digital) vat ly lién tiép thanh 1
(Set) hay 0 (Reset). S6 lugng cac dau ra dudc dinh béi todn hang
[N] va bt dau tf dau ra dudc dinh dia chi bdi toan hang [bit].

S6 lugng cac dau ra vat 1y cd thé Set hodc Reset nim
trong khoang tui 1 dén 128.

Ky tu "I" trong nhiing 1énh nay (Immediate) noi 1én tinh
tiic thoi. Céc 1énh nay ghi gia tri mdi ra cdc dau ra vat ly dong
thoi ghi cd vao cac gid tri 4nh clia ching. Diéu dd khic vdi
nhiing 1énh Set va Reset thong thuéng chi ghi gia tri méi vao
ving anh cta céc dau ra.

Nhiing 16i ¢4 thé dudc gay nén bdi cac 1énh nay (ENO =
0):

+ Bit diic biét SM4.3 = 1: 16i Run - Time.
+L3i 0006: dia chi gian tiép.
+ L&i 0091: todn hang vudt qua gidi han cho phép.
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Giao trinh PLC S7-200

Inputs/Outputs Operands Data Types
bit Q BOOL
N Ve, IB, OB, MB, SMB, 58, LB, AC, Conslant,*VD, "AC, LD BYTE

|

T

I"‘M]I’ M

v

221 232 24

Lénh khong lam gi ca:

Lénh khong lam gi (No Operation) khong tac dong dén
chuong trinh. Médc du no cung c6 mdt toan hang [N] dang Byte,
13 mot hing sé trong khodng tii 1 dén 255.

Mot s6 vi du vé cac 1énh ra:

LAD &TL
Matwiork 1 RETWORE 1
I0.0 Qo.o LD 0.0
—] ¢ = .0
g oo.1, 1
R Qo.2, 2
Q0.1
-
1
Q0.2
L {® ]
2

FBD
Nabwork 1
Qa.0
AND -
0.0 —
SHO.0 —
Q.1
g
EN
1—H
Q0.2
R
EN
2 —H
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Timing Diagram

I0.

Q0.

Q0.

Qo.

Qo.

8.2 Cac Iénh so sanh

L IE
n Nl
Bl | —1-=—
’?
B
o
- ==\B —
—i‘ LIB= M1, IN2
L] aB= N1, IN2
Ol= N1, IN2
LB  IMI1, IN2
AR INI, IN2
L] B INT, IN2
LIB= IM1, IN2
Al IN1, IN2
Ol IN1, IN2
LIBe= M1, IN2
A<= M1, IN2
(= IN1. IN2
LDB= IM1, IN2
Al IN1, IN2
(= N1, IN2
LDB==  IN1, IN2
AB== N1, IN2
OB== NI, IN2
v [
281 282 224

So sanh Byte:

Lénh so sanh Byte dung dé so sanh 02 gia tri dang byte
dugc dinh dia chi bdi hai todn hang & dau vao cta lénh: [IN1]
va [IN2]. C6 tit ca 06 phép so sanh c6 thé dugc thuc hién:
[IN1] = [IN2], [IN1] >= [IN2], [IN1] <= [IN2], [IN1] > [IN2],
[IN1] < [IN2], [IN1] <> [IN2].

C4c byte dudc dem so sanh 1a nhiing gid tri khong dau.

Trong LAD, Iénh ndy c¢6 dang mot cong tic va cong tic
dé dong (ON) khi diéu kién dem so sanh c6 gid tri ding.

Trong FBD, dau ra s c6 gia tri 1 néu diéu kién dem so
sanh la dung.

Trong STL, 1énh dugc thuc hién s€ ghi gid tri 1 vao dinh
ngin xép (vdi nhiing 1énh Load) ho#c thuc hién phép toan 16
gic AND hay OR (tuy theo 1énh cu thé) gia tri 1 véi dinh ngin
xép néu diéu kién so sanh dung.
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Inputs/Outputs Operands Data Types
Inputs IB, QB, MB, SMB, VB, SB, LB, AC, Consfant, *VD, *AC,"LD BYTE
Dutputs (FBD) I, QM 50, T, GV, 5, L, Power Flow BOOL

28 inh s nguyén (Integer):
E _|__“1 — Lénh so sanh sé nguyén dung dé so sanh 02 gia tri dang
- Integer dudc dinh dia chi bdi hai toan hang & dau vao cta lénh:
. [IN1] va [IN2]. C6 tit ca 06 phép so sanh c6 thé dudc thuc
E — hién: [IN1] = [IN2], [IN1] >= [IN2], [IN1] <= [IN2], [IN1] >
a - [IN2], [IN1] < [IN2], [IN1] <> [IN2].
Cac sé nguyén dugc dem so sanh 1a nhiing gia tri c6
dau: 16#7FFF > 16#8000.
S [ow- mim Trong LAD, }énh ndy c¢6 dang mot cong tic va cong tic
T | PR d6 dong (ON) khi diéu kién dem so sanh ¢o gia tri dung.
LOW<s NI, IN2 Trong FBD, dau ra sé c¢6 gia tri 1 néu diéu kién dem so
AW INLINZ
OW<>  INLIN2 sanh la dung.
e Trong STL, 1énh dudc thuc hién sé ghi gia tri 1 vao dinh
e 1 T ngin x€p (v6i nhiing 1énh Load) hodc thuc hién phép toan 16
[‘*I:';:Z ::: ::: gic AND hay OR (tiy theo 1énh cu thé) gid tri 1 vé6i dinh ngin
LDW=  INLIN2 xép néu diéu kién so sanh dung.
AW INLIN2
(W= IN1, IN2
LDWs= INI.IN2
AW== ML INZ
OWs==  INIIN2
v [
221 ze2 224
Inputs/Outputs Operands Data Types
Inputs IV, QW, MW, SW, SMW, T, C, VW, LW, AIW, AC, Constant, *VD, INT
“AC LD
Cutputs (FBOY (1, G, M, SM, T, C, W, 5, L, Power Flow BOOL
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- So sanh tu kép (Double Word):
E _|__E|_ Lénh so sanh tu kép dung dé so sanh 02 gia tri dang
e Double Word dudc dinh dia chi béi hai toan hang & dau vao
= ctia [énh: [IN1] va [IN2]. C6 tit ca 06 phép so sanh cd thé dudc
E - thue hién: [IN1] = [IN2], [IN1] >= [IN2], [IN1] <= [IN2],
4 F [IN1]> [IN2], [IN1] < [IN2], [IN1] <> [IN2].
Cac gia tri ti kép dudc dem so sanh la nhting gia tri ¢
dau: 16#7FFFFFFF > 16480000000.
S e Trong LAD, 1énh ndy cé dang mot cong tic va cong tic
E E‘;:;: ::j }:‘é dé dong (ON) khi diéu kién dem so sanh c6 gid tri diing.
LDD<>  INL IN2 Trong FBD, dau ra sé ¢ gia tri 1 néu diéu kién dem so
Do INIIN? sénh 13 diing.
[,L']]}Jf m: ::i Trong STL, 1énh dudc thuc hién s€ ghi gia tri 1 vao dinh
s ngdn xép (v6i nhiing 1énh Load) hosc thuc hién phép toan 16
T L gic AND hay OR (tuy theo 1énh cuy thé) gi tri 1 v6i dinh ngin
LDD= NI IN2 xép néu diéu kién so sanh dung.
Alr= IMN1, IN2
Olx= M1, IN2
LIk== N1 IN2Z
A= IMN1, IN2
Q= IMN1, IN2
[ [
221 2E2 224
Inputs/Outputs Operands Data Types
Inputs 1D, QD, MD, S0, SMD, VD, LD, HE, AC, Constant, *VD, "AC, LD CHNT
Culputs (FBDY |1, QL 8, SM, T, C, W, 5, L, Power Flow BOOL
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So sanh s thuc (Real):

Lénh so sanh sé thyc dung dé so sanh 02 gia tri dang
Real dudc dinh dia chi bdi hai todn hang ¢ dau vao cia lénh:
[IN1] va [IN2]. C tit ca 06 phép so sanh c6 thé dugc thuc
hign: [IN1] = [IN2], [IN1] >= [IN2], [IN1] <= [IN2], [IN1] >
[IN2], [IN1] < [IN2], [IN1] <> [IN2].

Cic sé thuc dude dem so sanh 13 nhiing gia tri ¢é dau
theo kiéu d4u phdy dong.

Trong LAD, 1énh ndy cé dang mot cong tic va cong tic

Fool [E——
2 l|[1or=  m11N2 o T ° e
’T AR= t:: ::E do dong (ON) khi di€u kién dem so sanh co gia tri dung.
(k= N1, LN= A ~ r e . £ A A
LOR< NI, IN2 Trong FBD, dau ra s€ co gia tri 1 néu diéu kién dem so
AR<>  INI,IN? ST
OR<> N1, IN2 sanh la dung.
PR Trong STL, 1énh dugc thuc hién s€ ghi gid tri 1 vao dinh
fl'l”;;: - ]':: ::—J ngin xép (vdi nhiing 1énh Load) ho#ic thyc hién phép toan 16
AR<=  INI IN2 gic AND hay OR (tuy theo 1énh cu thé) gia tri 1 véi dinh ngin
(= 1M1, N2 4 4 <A “a ’ ’
LIR= NI, IN2 xep néu dieu kién so sanh dung.
Al INI, IN2
CHEs INI, IN2
LIDR==  IN1, IN2
Als=  INLIN2
Of== I[NNI INZ
v 7 [V
221 282 224

Inputs/Outputs Operands Data Types

Inputs 1D, 0, MD,SD, SMD, VD, LD, AC, Constant, *VD, "AC, *LD REAL

Outputs (FBODY (1, Q, M, SM, T, C, ¥, 5, L, Power Flow BOOL

Vi du st dung Iénh so sanh:
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LAD 5TL

|
MNeatwork 4 - —

w‘m, l,r'w' = LDW>= VW4, VW8

»=T

[ L - @0.3
Ve
FBD
Matwiork 4
»=T
W4 - Q0.3
VWE
Timing Diagram
YW == VNG g - VW4 < VWE
s T 1]

8.3 Cac 1énh lam viéc vai cac bo dinh thoi

SIMATIC S7-200 ¢6 03 loai bo dinh thoi:

L
A Txxx
o TN
—IN
[
8 —PT
o
THxx
TONR
—IM
—PT
Taxs
TOF
1IN
TN Tanx, PT
IONR Taxx, FI
IF Tonx, PT
v [/
222 224

- B6 déng tré (On - Delay Timer).

- B6 ddng tré ¢6 nhd (Retentive On - Delay Timer).

- Bo ngit tré (Off - Delay Timer).
loai thu ba khong co trong cac CPU 212 va 214.

Cac bo dong tré va dong tré cé nhé bit dau dém thoi
gian khi c6 dau vao EN (Enable) & miic 1 (ON). Luc gia tri dém
dugc 16n hon hodc bing gid tri dit trudc tai dau vao PT (Preset
Time) thi bit trang thai sé dudc dit bing 1 (ON). Diéu khac
nhau gilia hai loai bd dong tré nay 1a: bd déng tré binh thudng
sé bi reset (ca gia tri dang dém 13n bit trang thai déu bi xda vé
0) khi dau vao EN bing 0; trong khi d6 bé dinh thdi ¢ nhd luu
lai gia tri cla nd khi dau vao EN béng 0 va tiép tuc dém néu
dau vao EN lai bing 1. Nhu vay ta c¢6 thé dung loai ¢6 nhé dé
cong thdi gian nhiing ldc diu vao EN bing 1. Loai bo dinh thsi
nay c6 thé reset (xda gia tri dang dém vé 0) bing lénh R
(Reset).

C4 hai loai bd ddng tré van tiép tuc dém thoi gian ngay
ca sau khi da dat dén gia tri dit trudc PT va chi dung dém khi
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dat gid tri t6i da 32767 (16#7FFF).

Bo ngit tré dung dé dua gia tri du ra (bit trang thdi) vé 0 (OFF) tr mot khoang
thoi gian sau khi ddu vao (EN) d6i vé 0. Khi dau vao EN dudc dit bing 1 (ON) thi bit
trang thai clia bo ngit tré cling bing 1 ngay lic dé dong thdi gia tri dém cia né bi xda vé
0. Khi dau vao EN vé 0, bo dinh thdi bit diu dém va dém cho dén khi dat gid tri dit trudc
PT. Lic d9 bit trang thai ctia bo ngit tré sé vé 0 dong thdi né cling ngting dém.

Néu dau vao EN chi bing 0 trong khoang thdi gian ngin hon thdi gian dugc dit
rdi quay lai bing 1 thi bit trang thai ciia bo dinh thdi van gilf nguyén bing 1. B ngit tré
chi bit ddu dém khi ¢6 sudn thay ddi ti 1 thanh 0 & ddu vao EN.

Néu bo ngét tré § trong ving mot SCR (Sequence Control Relay) va ving SCR dé
khéng dugc kich hoat thi gia tri dém cla né dugc xoéa vé 0, bit trang thai cling bing 0
(OFF) va b dinh thdi khong dém. Khai niém ving SCR s& dudc dinh nghia 6 phan sau
clia tai liéu ndy (xem phan 8.10).

Inputs/Outputs Operands Data Types
IM {LADY) Power Flow BOOL
IN {FBD) I, O, M, SM, T, C, V., 5, L, Power Flow BOOL
FT WO W, A, VY, SWL SV, LW, AW, T, C, AC, Constant, *vD, INT
*AC, LD

Trén day chung ta thudng néi dén gia tri dang dém cia cac bo dinh thsi, ma céc
bo dinh thdi thi lai dém thdi gian. Thuc té, thdi gian tré dudc tinh nhu 1a tich ctia sé dang
dém vé6i mot hing so thoi gian (base time), hing s thdi gian nay con dudc goi 1a do phan
giai cua cia bo dinh thoi.

Cic bo dinh thdi trong S7-200 (ddng tré, dong tré cé nhd va ngit tré) bao gém 03
nhém vdi 03 do phan gidi khac nhau: 1ms, 10 ms va 100 ms. Mdi bé dinh thdi (dudc dinh
dia chi trong vung T) c¢é mot do phan giai xac dinh theo bang sau:

Tmertype | nesoutonin | Mexmumistee | rimernumoer
TOMNR 1 ms 32767 s TO, Te4

10 ms 32767 s T1to T4, TES to TE8

100 ms a276.7 s TS to T3, TE9 to T9S
TON, TOF  [1ms 32,767 8 T32, To6E

10 ms 32767 5 T33 to TG, TSY to T100

100 ms 3276.7 5 T37 to T63, T101 to T255

Chu y nhiing b0 dinh théi ¢6 nhé ¢6 dia chi duge qui dinh riéng. Nhiing bo dinh
thdi con lai (khong nhd) c6 thé dugc khai bao nhu 1a bo dong tré hoic ngit tré, nhung
khong thé 1a c4 hai. Nghia la khong thé ¢4, vi du TON 33 va TOF 33 déng thoi.
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Bang sau tom tit nhiing dic diém hoat dong cta ba loai bo dinh thdi néu trén:

Giao trinh PLC S7-200

Timer _ Enabling Input Enabling Input Power Cyclef

Type Current >= Preset ON OFF First Scan

TOM Timer kit OM, Current value Timer bit OFF, Timer bit OFF,
Current continues counts time Current value =0 Current value = 0
counting to 32,767

TOMR | Timer bil ON, Current value Timer bit and Timer bit OFF,
Current continues counts time current value Current value may
counting to 32,767 maintain last state be maintained!

TOF Timer bit OFF, Timer bit OM, Timer counts after | Timer bit OFF,
Current = Praset, Current value =0 | ON to OFF Current value =0
stops counting transition

1 The retentive timer current value can be selected for retention through a power cycle. See Section 5.3 for information

about mamary retention for the S7-200 CPU

Lénh Reset (R) c6 thé dugc st dung dé reset bat ky bd dinh thdi nao. Cac bo dinh
thoi ¢6 nhd (loai TONR) chi c6 thé reset bing 1énh nay. Cac bd dinh thdi sau khi reset c6
bit trang thai cling nhu gia tri dém déu dudc xdéa vé 0. Cac bo ngit tré (TOF) chi bit dau
dém khi c6 su thay doi tii 1 xudng 0 & ddu vao IN.

Céc bd dinh thdi ¢ do phan gidi khac nhau c¢d cdch hoat dong cling khic nhau.
Chuing ta xem xét k§ hon vé véan dé nay:

B6 dinh thdi loai nay dém sd khoang thoi gian 1 ms tréi qua k€ tif khi né dudgc
kich hoat. B6 dinh thdi vdi do phan gidi 1 ms dudc kich hoat bing lénh khai bdo ctia nd
nhung sau dé nd dugc cap nhat (bit trang théi cling nhu gia tri dém) mdi gidy mot 1an mot
cach doc 1ap khdong phu thudc vao vong quét chuong trinh. Noi mdt cach khac, mot bo
dinh thoi loai nay ¢ thé dugc cap nhat nhiéu lan trong mot vong quét néu nhu thdi gian
vong quét 16n hon 1 ms.

B4i vi mot bo dinh thdi véi do phan gidi 1 ms ¢ thé dude kich hoat & bt ky mot
thdi diém nao trong vong 1 ms nén ta nén dit gia tri dit trudc 16n hon 1 don vi so véi gia
tri yéu cau can dém. Vi du d€ dém khodng thoi gian 56 ms, ta thudng dat gid tri dit trudc
bing 57.

B9 dinh thdi vdi do phan gidi 10 ms

B6 dinh thdi loai nay dém sé khodng thdi gian 10 ms troi qua ké tii khi né dugc
kich hoat. B9 dinh thdi vdi do phan gidi 10 ms dugc kich hoat bang 1énh khai bdo ctia né
va sau d6 né dudc cap nhat (bit trang thai cling nhu gia tri dém) mdi vong quét mét 1an &
ngay diu mdi vong quét bing cach cong vao gia tri dang dém clia né sé khoang thdi gian
10 ms troi qua ké tii ddu vong quét trude. NGi mot cach khéc, gia tri dang dém cia bod
dinh thoi loai nay giti nguyén khong d6i trong sudt thoi gian mot vong quét.
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B&i vi mot bo dinh thdi véi do phan gidi 10 ms c¢6 thé duge kich hoat & bat ky mot
thoi diém nao trong vong 10 ms nén ta nén dit gia trj dit trude 16n hon 1 don vi so véi gia
tri yéu cau cin dém. Vi du dé dém khoang thdi gian 140 ms, ta thudng dit gid tri dit trudc
bing 15.

B6 dinh thoi loai nay tinh sé khodng thdi gian 100 ms troi qua k& tii khi né dudgc
cap nhat 1an cudi. Lénh khai bao bo dinh thdi véi do phan giai 100 ms cap nhat bit trang
thai cling nhu gia tri dém cta nd bing cdch cong vao gid tri dang dém cia nd sé khoang
thdi gian 100 ms tréi qua ké tii vong quét trudc.

Nhu vay, gia tri dang dém ctia bd dinh thdi loai nay chi dugc cap nhat khi ¢é 1énh
khai bdo nd thuc hién. Vi thé néu bo dinh thdi véi do phan gidi 100 ms da dudc kich hoat
nhuing 1énh khai bdo né khong dugc thyc hién trong mdi vong quét thi né cé thé khong
dugc cap nhat kip thdi va dém thiéu thsi gian. Ngudc lai néu 1énh khai bao bd dinh thdi
dudc thyc hién nhiéu lan trong mot vong quét thi né ¢d thé dém du thsi gian do mot sé
khoang thdi gian 100 ms dudc cong nhiéu 1an. Tom lai nén st dung bo dinh thdi loai nay
v6i 1énh khai bdo thuc hién chinh xac mdi vong quét mot lan.

B&i vi mot bo dinh thsi v6i do phan giai 100 ms cd thé dudce khéi dong & bat ky
mot thdi diém nao trong vong 100 ms nén ta nén dit gia tri dit trude 16n hon 1 don vi so
v6i gid tri yéu cdu can dém. Vi du dé dém khoang thdi gian 2100 ms, ta thudng dit gid tri
dit trudc bang 22.

D€ hiéu thém vé co ché cap nhat cta céc bo dinh thdi véi nhiing do phan giai khac
nhau, chung ta xem xét vi du sau:

Tao bo dinh thdi 3 gidy véi 1an lugt ba bd dinh thdi khac nhau (xem chuong trinh
kem theo):

e Daiu tién bo dinh thoi vSi d6 phan gidi 1 ms dugc st dung (T32, gid tri dit trude 300).
Q0.0 sé c6 gia tri bang 1 (ON) trong thdi gian mdt vong quét khi va chi khi nao thoi
diém cap nhat cliia bd dinh thoi ma gia trj dém vudt qua gia tri dit trude roi vao ding
gitia luc thyc hién hai 1énh nay. Nghia 1a sau khi 1énh tridc duge thuc hién nhung phai
trudc khi thuc hién 1énh sau.

e Néu st dung bo dinh théi véi do phan giai 10 ms (T33, gid tri dit trudc 30), Q0.0
khong bao gid co gia tri 1 (ludn ludon OFF).

e Trudng hop cudi cung st dung bo dinh thsi véi do phan gidi 100 ms (T37, gid tri dit
tridc bang 3). Q0.0 Iudn ludn cd gid tri bing 1 (ON) trong dung thdi gian mot vong
quét.

Dé dam béo chic chin Q0.0 s& ¢6 gia tri 1 (ON) trong thoi gian mot vong quét, ta
phai dung cong tic thudng dong Q0.0 dé kich hoat cdc bo dinh thdi thay vi dung cong tic
thuidng ddng véi bit trang thai ctia nd.
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Wrong Using a 1-ms Timer Carrecled
Ta2 T32 Q0.0 T3z
- ——{ N TON i——mn TON
300 PT 300 PT
Taz Q0.0 Taz Qoo
Wrong Using a 10-ms Timer Correcled
T3a T33 20,0 T3a
]/ f——— M Ton T——in TON
30— FT an—{PT
Taa 0.0 Taa 30,6}
— ) —t
Corract Using a 100-ms Timer Befter
Ta7 Tar Q0.0 T
— ¢ —— N TON {—— I TON
a4 FT a4 PT
Ta7 Q0.0 Tar 0.0
— i ] —

Sau day 1a nhiing vi du vé cdc loai b dinh thdi:
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On-Delay Timer Example

LAD FBD
132.0 T33 T33
|7 T TON
I2.0— 1IN
3 o FT 3 pp
STL
LD Iz.0
TON T3, 3

Timing Diagram

T33 [current)

s it — T 1

2.0 ——1 L

- 'I'-.-1.=:xim um
valua = 32767

Retentive On-Delay Timer Example

LAD FBD
12.1 T2 T2
|7 [y TONR TONR
I2.1—{IN
10 - FT 10— o

STL

LD Iz.1
TONR T2, 10

Timing Diagram

T2 (current)

T2 (bat)

PT=

* Maximum

valua = 32767

10
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Off-Delay Timer Example

LAD FEBD
I0.0 T33 T3
|7 IN 3z 0.0 O
3 7 3| BT
STL
LD 10.0
TOF 733, 3
Timing Diagram
. [ r
T — :
., PT=3 Co PT=3
733 {current) ;/: L .
| ! |
i ' i
1 ' '
_ \ ; :
31 (hit) I —
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8.4 Cidc Iénh lam viéc véi cac by dém
______ S7-200 ¢6 ba loai bd dém: bd dém 1én (Count Up), bd
I ppp— dém xudng (Count Down) va loai bo dém c6 thé viia dém lén

viia dém xudng (Count Up / Down).

Bo6 dém lén dém cho dén gi tri tdi da cia nd (32767)
mdi khi cé sudn 1én ¢ dau vao dém 1én (CU). Khi gid tri dém
L (Cxxx) 16n hon hodc bang gid tri dit trude (PV) thi bit trang

Om™ '-."_'l:h"'l
J

—cu Cren ,. ~ s e . A S , 21 . ,

thai (Cxxx) s€ co gia tri 1 (ON). B0 dém co thé bi x0a (reset)
1 bdi mic 1 & dau vao reset (R), lic dé ca gia tri dém 14n bit
—dr e ~q e ’ A

trang thai sé bi xda ve 0.
LY B6 dém xudng dém tui gid tri dit trude (PV) mdi khi cé

Caoex sudn 1én & dau vao dém xudng (CD). Khi gia tri dém (Cxxx)

— op oTD

bing 0, bit trang thai (Cxxx) sé bing 1 dong thdi bo dém ngling
dém. Muc cao ¢ dau vao LD xda bit trang thai vé 0 va tai gia tri
g dat trude PV vao gia tri dém.

B6 dém viia dém 1én viia dém xudng dém lén khi ¢

v coaey sudn 1én & dau vao dém lén (CU) va dém xudng khi c6 suon 1én
Sl crop cxupv & dau vao dém xudng (CD). Khi gid tri dém (Cxxx) l6n hon
CID___ Cuxx. BY hoidc bing gia tri dit tride (PV) thi bit trang thdi (Cxxx) sé ¢
g gz g; gid tri 1 (ON). BO dém c6 thé bi xda (reset) bdi mic 1 & dau
vao reset (R), luc d6 ca gia tri dém 13n bit trang théi sé bi xda

ve 0.

S6 cac bd dém c6 trong S7-200: CO dén C255. Chi y CPU 212 chi ¢6 64 (CO -
C63), CPU 214 ¢ 128 (CO - C127) va mdi bd dém da dugc xac dinh cd dinh 13 bd dém
tién hay bo dém ¢4 thé viia dém tién viia dém lui (khong c6 bd dém Iui). Trong CPU 221,
222 va 224 mbi bd dém dugc xac dinh loai tuy theo 1énh khai bao nhung khong thé khai
bdo cac bd dém loai khac nhau véi cing mét dia chi (trong ving C).

Trong STL, dau vao reset (R) ctia bd dém tién 1a bit dinh cta ngin xép va dau vao
dém ctia né (CU) 1a bit thif hai ctia ngin xép.

Trong STL, dau vao tdi (LD) clia bd dém 1ui 1a bit dinh cta ngin xép va dau vao
dém ctia né (CD) 1a bit thy hai cta ngin xép.

Trong STL, du vao reset (R) ctia bd dém viia dém tién viia dém 10i 13 bit dinh cda
ngin xép, dau vao dém Ilui clia né (CD) 1a bit thd hai cla ngin xép va dau vao dém tién
clia né (CU) 1a bit thi ba clia ngin xép.
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Inputs/Outputs Operands Data Types
CU, CD{FBD) I, Q, M, 5M, T, C,V, 5, L, Powar Flow BOOL

R, LD (FBD) [, M, SM, T, C, W, 8, L, Power Flow BOOL

Py "u*L'u;_ |$Gw, MWV, SMW, LW, AW, AC, T, C, Constant, *vD, *AC, INT

Céac bd dém con c6 thé bi reset béi 1énh Reset.

B6 dém viia tién viia lui khi dém dén gia tri t6i da (32767) ma tiép tuc dém lén thi
s dém s& nhdy sang gia tri téi thiéu (-32768) va tiép tuc dém binh thudng. Tuong tu, néu
né dém Iui khi da & gia tri nhd nhét (-32768) thi s6 dém sé nhay thanh gia tri 16n nhat
(32767).

Sau day la nhiing vi du st dung bo dém:

Counter Examples

LAD FED
13.0 =8 £s0
I co £TD 13.0{0D cTD
I1.0
| LD
I1.0—LD
3 F 3
STL
LD I3.0 //fCount Down Input
LD 11.0 /fLoad Input
T ©50, 3

Timing Diagram

o UL L LT

G50
[curranth

Ca0
(it
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LAD FBD
4.0 c4d Cd8
1] CTUD I4.0— CTUD
I3.0
— e
I3.0— D
IZ.0
R I2.0—R
4 e 4
STL
LD I4.0 #/Count Up Input
LD IZ.0 ##Count Down Input
LD I2.0 f//Resat Input

cCTUD C4B, 4

Timing Diagram
4.0 :|
Up |

I3.0 + +
Down . . .

5

13.0
Resat

Cag
{currant)

C4a

@
{bit) 1 L l

a

8.5 Cic 1énh dich chuyén 6 nhé

hay mét sé thuc (Real):
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Lénh dich chuyén mot Byte, Move Byte, sao chép noi

F v B dung 6 nhd kich thudc mot byte dugc dinh dia chi ¢ dau vao IN
o FEEE 1én 6 nhd kich thudc mot byte dugc dinh dia chi  ddu ra OUT.
F - ourt Noi dung byte nhé & dia chi [IN] khong thay déi.
b MoV W Lénh dich chuyén mdt Tu don, Move Word, sao chép
—EN EMO [— . A ’ , . A . . ? A
ndi dung 6 nhd kich thudc mot word dugc dinh dia chi 6 dau
= vao IN Ién 6 nhd kich thude mot word duge dinh dia chi & dau
_[ovpw | ra OUT. Noi dung tii don & dia chi [IN] khong thay déi.
Lénh dich chuyén mét Tui kép, Move Double Word, sao
—IK 00T | , e A 1, , A N ’ . . 2 2
chép ndi dung 6 nhd kich thudc mdt tu kép dugce dinh dia chi 0
=t L dau vao IN lén 6 nhd kich thude mot t kép duge dinh dia chi &
[ S dau ra OUT. Noi dung tui kép 6 dia chi [IN] khong thay d6i.
Lénh dich chuyén mét S6 thic, Move Real, sao chép s6
e thuc kich thudc 32 bit duge dinh dia chi  dau vao IN 1én sé
MOWE LN , . . . ? 2 A 4
| |[Ae———— thyc kich thudc 32 bit dugc dinh dia chi 0 dau ra OUT. So thuc
MOVD [N, OUT & dia chi [IN] khong thay déi.
MOVR N, OUT N e N .
Nhiing 15i ¢6 thé dudc gdy nén béi cac 1énh nay (ENO =
rOFEF 0):
221 228 224 e Lea x. )
+ Bit ddc biét SM4.3 = 1: 16i Run - Time.
+ L3i 0006: dia chi gian tiép.
Move... Inputs/Outputs Operands Data Types
IN VE, IB, OB, MB, SB, SMB, LB, AC, Constant, *VD, | BYTE
Byte *AC, *LD
out VB, IB, QB, MB, SB, SMB, LB, AC, *VD, *AC, "LD  |BYTE
IN VW, IW, QW, MW, SW, SMW, LW, T, C, AIW, WORD, INT
Constant, AC *VD, *AC, *LD
Word ouT VW, T, C, IW, QW, SW, MW, SMW, LW, AC, AQW, | WORD, INT
"D, *AC, LD
IN VD, D, G0, MD, 5D, SMD, LD, HC, &VB, &IB, &0B, | DWORD, DINT
Dauble Weord &MB, &5B, &T, &C, AC, Constant, *vD, “AC, "LD
ouT VD, ID, G0, MD, 5D, SMD, LD, AC, *VD, *AC, LD | DWORD, DINT
IN VD, ID, QD, MD, SO, SMD, LD, AC, Constant, *vD, | REAL
— *AC, "LD
out VD, ID, QD, MD, S0, SMD, LD, AC, *VD, *AC, *LD | REAL
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Lénh dich chuyén mot khéi cac byte, Block Move Byte,
sao chép ndi dung mot sé cac 6 nhd lien tiép (xac dinh béi toan
hang & dau vao N), mdi 6 kich thudc mot byte vSi byte dau tién
dudc dinh dia chi & dau vao IN 1én khdi cac 6 nhd lién tiép kich
thudc mdi 6 nhd mot byte va byte dau tién dugc dinh dia chi &
dau ra OUT. S§ luong cac byte ¢6 thé sao chép ndm trong
khoang ti 1 dén 255.

Lénh dich chuyén mot khéi céc ti don, Block Move
Word, sao chép ndi dung mot sb cac 6 nhd lién tiép (x4c dinh
bdi toan hang & dau vao N), mbi 6 kich thudc mot word véi
word dau tién dugc dinh dia chi é diu vao IN 1én khdi cac 6
nhd lién tiép kich thuéc mdi 6 nhé mot word va word dau tién
dudc dinh dia chi § diu ra OUT. S§ lugng cac word c6 thé sao
chép nim trong khoang ti 1 dén 255.

Lénh dich chuyén mot khéi cac ti kép, Block Move
Double Word, sao chép ndi dung mot sé cac 6 nhd lién tiép
(x4c dinh béi toan hang & dau vao N), mbi 6 kich thudc mot tu
kép véi tir kép dau tién dudc dinh dia chi § dau vao IN 1én khdi
cdc 6 nhd lién tiép kich thudc mdi 6 nhé mot tii kép va tii kép
dau tién dugc dinh dia chi & ddu ra OUT. Sé lugng cac ti kép

c6 thé sao chép nim trong khoang tii 1 dén 255.

Nhiing 15i c6 thé dudc gdy nén béi cac 1énh nay (ENO = 0):
+ Bit dic biét SM4.3 = 1: 16i Run - Time.

+L&i 0006: dia chi gian tiép.

+ L1 0091: todn hang vuiot qua gidi han cho phép.

Block Move... | Inputs/Outputs Operands Data Types
IN, OUT VB, I8, OB, MB,5B, 5MB, LB, *VD, *AC, *LD BYTE
Byle M VE, IB. OB, MB, 5B, SMB, LB, AC. Constant, *vD, |BYTE
*AC, LD
IM WY WO, MW, SW SMIW, LW, T, C, AW, VD, | WORD
TAC, LD
M VB, IB, OB, MB, 5B, SMB, LB, AC, Constant, *VD, [BYTE
Wiord “AC. LD
ouT VWL W QW MW, SW, SAW, LW T, G, AW, VD, | WORD
LD, *AC
IM, OUT VD, ID, QD, MD, 5D, SMD, LD, *VD, *AC, *LD DWORD
Double Word M VB, IB, OB, MB, 5B, SMB, LB, AC, Constant, *VD, [BYTE
*AC, LD
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Vi du céch st dung 1énh dich chuyén mot khéi di liéu:

Block Move Example

LAD STL
2.1 BLEMOV_ Move LD I2.1
|'— M ENO Array 1 (WB20 to VB23) to EME VB20, VBLOO, 4
Array 2 (VB100 te VB103)
VB2O0 1N CUT[ VBLO0O
4-n
FBD
BLEMOV B
I2,1-]EN  ENC[—
VB2O—|IN  OUT[—VBl00
4t
Application
VB20 VE21 vB22 VBE23
array1 [zo] [@a ] [az] [ aa]
block move
VE100 VE1O VB102 VB103
drrayz [az0| [=a ] [a2] [ aa]

[T
A
o
E
2]
o
El
T SWAP IN
L
7 7 7
231 222 23

Lénh nay (Swap Bytes) co toan hang la mét tu don
(Word) dugc dinh dia chi béi ddu vao IN. Lénh Swap trao déi
ndi dung hai byte nhd clia mot tii don: byte cao thanh byte thap
va byte thap thanh byte cao. Két qua dugc ghi vao chinh tif don
1a toan hang cua lénh.

Nhiing 15i ¢4 thé dudc giy nén béi 1énh nay (ENO = 0):

+ Bit dic biét SM4.3 = 1: 16i Run - Time.

+L3i 0006: dia chi gian tiép.

Inputs/Outputs

Operands Data Types

IM VW IW, O, MW, SW, SMW, LW T, C, AC, VD, *AC, LD WORD

Vi duy vé 1énh dich chuyén va 1énh Swap:
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Move and Swap Examples

LAD STL
12.1 MOV_B LD 13.1
| BN ENo— MOVE  VBSO, ACO
EWAE  ACO
VB50 - IN  OUTI— ACO
SWAP
EN ENO[
RCO— I
FBD
MOV B SWAP
13.1-{EN  ENG EN  ENG
VBS0 {IN CUTRo0  ACOIN
Application
Mawe Swap
VB50 ACO
move swap
ACO ACO
Block Move Example
LAD STL
2.1 BLEMOV_ hovie Lo I2.1
|'_ EN  ENGC Array 1 (VB20 to VB23) to BMB VB20, VBLOO, 4
Array 2 (VB100 te VB103)
VB20 {18 oUTE vB100
4-u
FBD
BLEMOV B
I12.1-|EN  ENC[
VB20—|IH OUT—VELOO
4|t
Application
VB20 VBE21 vB22 VEBE23
array1 [ zo] [=a ] [az]| [ &3]
block move
YE100  VBIM VBi1g2 VB3
array2 | 30| [ a3 | [ ] | a3

Lénh MEMORY FILL:
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Lénh nay dién didy mot khodng nhd bao gdm mot sb céc

’E ti don lién tiép (dudc xac dinh bdi diu vao N) véi tii don
F (Word) dau tién dudc dinh dia chi béi dau ra OUT bing tii don
B dudc dinh dia chi ¢ ddu vao IN. Kich thudc khoang nhé ¢ thé
nim trong khodng tif 1 dén 255 tui don.

H [ o Nhiing 15i ¢6 thé dugc gdy nén béi}énh nay (ENO = 0):

L + Bit dac biét SM4.3 = 1: 16i Run - Time.

VI ] + L3i 0006: dia chi gian tiép.

221 222 224

+ L6i 0091: todn hang vuidt qua gidi han cho phép.

Inputs/Outputs Operands Data Types
[ VWL W, OO, MW, SW, SMW, LW, AW, T, ©, AC, Constant, *VD, WORD
“AC, LD
M VB, IB, OB, MB, SB, SMB, LB, AC, Constant, *VD, "AC, "LD BYTE
ouT WO, W, OO MWL SW, SMW, LW, T, G, AQW, VD, *AC, LD WORD
Vidu:
Fill Example
LAD STL
I2.1 FILL_N | ClearViW200 o VIN218 LD 2.1
fP—— = EMor FILL 0, vw2oo, 10
0qIn
104 u ooT - vwWaoo
FED Application
FILL N
I2.1EN EROF II'
f
o-IH OUT [ VW200 |
VNZOD Vw202 YWa18
s [ o J[ o |- 0 |

8.6 Cic Iénh todn sd hoc

Céc lénh Cong, Trui hai s6 nguyén (Integer):
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Cac lénh nay cong (Add) hay trii (Subtract) hai s6
nguyén dudc dinh dia chi & cdc dau vao IN1 va IN2, két qua luu
vao sé nguyén dudc dinh dia chi bdi dau ra OUT.

Trong LAD va FBD: [IN1]+ [IN2] =[OUT]

[IN1] - [IN2] = [OUT]

Trong STL: [IN1] + [OUT] = [OUT]

[OUT] - [IN1] = [OUT]
Nhiing 15i ¢6 thé dugc gay nén béi lénh nay (ENO = 0):

+ Bit diic biét SM4.3 = 1: 16i Run - Time.

+ L4i 0006: dia chi gian tiép.

+ Bit dic biét SM1.1 = 1: 18i tran (Overflow).

Nhiing bit nhé dic biét cé nodi dung bi anh hudng béi 1énh nay:

+ SM1.0 (Zero): bing 1 néu két qua béng 0.

+ SM1.1 (Overflow): bing 1 néu két qua bi tran.

+ SM1.2 (Negative): bang 1 néu két qua 1a s6 am.

Inputs/Outputs Operands Data Types
M1, IN2 W W, W, MW, SWSMW, LW, AW, T, C, AC, Constant, *VD, INT

*AC, LD
ouT VW, W, CIW, MW, SWSMW, LW, T, C, AC, VD, *AC, LD INT

‘; ADD_DX
o —EN  EHO [
1= .
-1 oor
B
o
—1nz
SUE_DT
-|EN  ENO [
-Inl  ouT
—1nz
& .
] I
b +l IM1, OUrT
L
I3 IM1, CHTT
v [ [

221 222 224

nguyén 32 bit dudc dinh dia chi & cac diu vao IN1 va IN2, két
qua luu vao s nguyén 32 bit dudc dinh dia chi béi dau ra OUT.
Trong LAD va FBD: [IN1]+ [IN2] =[OUT]
[IN1] - [IN2] = [OUT]
Trong STL: [IN1] + [OUT] = [OUT]
[OUT] - [IN1] = [OUT]
Nhiing 15i ¢6 thé dugc gay nén béi lénh nay (ENO = 0):
+ Bit diic biét SM4.3 = 1: 16i Run - Time.
+L3i 0006: dia chi gian tiép.
+ Bit dic biét SM1.1 = 1: 18i tran (Overflow).
Nhiing bit nhé dic biét cé nodi dung bi anh hudng béi 1énh nay:
+ SM1.0 (Zero): bing 1 néu két qua bing 0.
+ SM1.1 (Overflow): bing 1 néu két qua bi tran.
+ SM1.2 (Negative): bang 1 néu két qua 1a s6 am.
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Inputs/Outputs Operands Data Types
1M1, IN2 VD, ID, QD, MD, SMD, S0, LD, AC, HC, Constant, *VD, *AC, *LD DINT
ouT WD, 1D, QD, MD, SM, 50, LD, AC, VD, "AC, "LD DIMT

Céc 1énh Nhén, Chia hai sé nguyén (Integer):

MUL
EX

ODmhh| D=
|

— INZ

I
ENC [~

OUT -

—EX

DIV I

OUT -

EMNO -

=T, !
F I IN
L],

1, 00T

i IMNL, O]
.. @ [/
221 222 224
7ero).

Cac lénh nay nhan (Multiply) hay chia (Divide) hai s6
nguyén 16 bit dudc dinh dia chi 6 cac dau vao IN1 va IN2, két
qua luu vao s6 nguyén dudc dinh dia chi béi dau ra OUT. Trong
phép chia, s6 du bi bé qua. Bit bdo tran sé thanh 1 néu két qua
16n hon mot sé nguyén 16 bit. Nhiing 1énh nay khéng cé trong
cac CPU 212, 214.

Trong LAD va FBD: [IN1] * [IN2] = [OUT]
[IN1]/[IN2] =[OUT]
Trong STL: [IN1] * [OUT] =[OUT]

[OUT]/ [IN1] = [OUT]
Nhiing 15i ¢6 thé dugc gay nén béi lénh nay (ENO = 0):
+ Bit diic biét SM4.3 = 1: 16i Run - Time.
+ L4i 0006: dia chi gian tiép.
+ Bit dic biét SM1.1 = 1: 18i tran (Overflow).
+ Bit dic biét SM1.3 = 1: 15i chia cho 0 (Divide-by-

Nhiing bit nhé dic biét ¢ nodi dung bi anh hudng bdi 1énh nay:
+ SM1.0 (Zero): bing 1 néu két qua bing 0.

+ SM1.1 (Overflow): bing 1 néu két qua bi tran.

+ SM1.2 (Negative): biang 1 néu két qua 1a s6 am.

+ SM1.3 (Divide-by-zero): biing 1 néu sé chia bang 0.

Inputs/Outputs Operands Data Types
1M1, IN2 W W, OO, MW, SWSMW, LW, AW T, C, AC, Constant, *vD, INT

*AC, LD
ouT VW, OOV TW, MW, SWSMW, LW, T, C, AC, *VD, "LD, "AC INT

Trong trudng hop bit SM1.1 (Overflow) bing 1, két qua sé khong duide ghi va cdc
bit dic biét khac lién quan dén cac phép toan (Zero, Negative, ...) déu dudc xda vé 0.

Trong trudng hop bit SM1.3 (Divide-by-zero) bing 1, cic bit dic biét khac lién
quan dén céc phép toan (Zero, Negative, ...) déu dudc gitf nguyén khong thay doi va céc
toan hang & ddu vao cling khong dai.
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Trong cdc trudng hop con lai, cic bit dic biét ndi trén sé ¢ gid tri phan anh trang
thai ctia két qua theo tinh ning cta ching.

Céc 1énh Nhén, Chia hai s6 nguyén dai (Double Integer):

DmT Ok
|
&
m
I

= —i o

D IN1, OUT

* IM1, O

v [ [/

221 222 Z24

Zero).

Cac lénh nay nhan (Multiply) hay chia (Divide) hai so
nguyén 32 bit dudc dinh dia chi & cac dau vao IN1 va IN2, két
qua luu vao s nguyén 32 bit dudc dinh dia chi béi diu ra OUT.
Trong phép chia, s6 du bi bé qua. Bit bdo tran s& thanh 1 néu
két qua 16n hon mot s6 nguyén 32 bit. Nhiing 1énh nay khong
co trong cac CPU 212, 214.

Trong LAD va FBD: [IN1] * [IN2] = [OUT]
[IN1]/[IN2] =[OUT]
Trong STL: [IN1] * [OUT] =[OUT]

[OUT] / [IN1] = [OUT]
Nhiing 15i ¢6 thé dugc gay nén bdi lénh nay (ENO = 0):
+ Bit diic biét SM4.3 = 1: 16i Run - Time.
+ L4i 0006: dia chi gian tiép.
+ Bit dic biét SM1.1 = 1: 16i tran (Overflow).
+ Bit dic biét SM1.3 = 1: 13i chia cho 0 (Divide-by-

Nhiing bit nhé dic biét ¢é nodi dung bi anh hudng béi 1énh nay:

+ SM1.0 (Zero): bing 1 néu két qua bing 0.

+ SM1.1 (Overflow): bing 1 néu két qua bj tran.

+ SM1.2 (Negative): bing 1 néu két qua 1a s6 am.

+ SM1.3 (Divide-by-zero): biing 1 néu sé chia bang 0.

Trong trudng hop bit SM1.1 (Overflow) biing 1, két qua sé khong duide ghi va cdc
bit dic biét khac lién quan dén cac phép toan (Zero, Negative, ...) déu dugc xoda vé 0.

Trong trudng hop bit SM1.3 (Divide-by-zero) bing 1, cic bit dic biét khac lién
quan dén céc phép toan (Zero, Negative, ...) déu dudc gilf nguyén khong thay ddi va céac
toan hang & du vao ciing khong déi.

Inputs/Outputs Operands Data Types
I, IMN2 WD, D, QD, MD, SMD, S0, LD, HE, AC, Constant, *WD, "AC, *LD DINT
ouT VD, D, QD, MD, SMD, 5D, LD, AC, *VD, *LD, *AC DINT

(Double Integer):
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Cac lénh nay nhan (Multiply) hay chia (Divide) hai s6
nguyén 16 bit dudc dinh dia chi & cac diu vao IN1 va IN2, két
qua luu vao sé nguyén 32 bit dudc dinh dia chi béi ddu ra OUT.
Trong phép chia, két qua bao gém sd du & 16 bit cao va thucng
s6 & 16 bit thap.

Trong LAD va FBD: [INI1] * [IN2] = [OUT]
[IN1]/[IN2] =[OUT]
Trong STL: [IN1] * [OUT] =[OUT]

[OUT]/[IN1]=[OUT]

Trong STL, 1énh MUL chi st dung 16 bit thip cla t
kép [OUT] lam s6 nhan. Tudng ty 1énh DIV ciing chi sif dung
16 bit thip cta tti kép [OUT] lam sé bj chia.

Nhiing 15i ¢6 thé dudc gdy nén bdi 1énh nay (ENO = 0):

+ Bit dic biét SM4.3 = 1: 16i Run - Time.

+ L4i 0006: dia chi gian tiép.

+ Bit diic biét SM1.1 = 1: 16i tran (Overflow).

+ Bit dic biét SM1.3 = 1: 16i chia cho 0 (Divide-by-zero).

Nhiing bit nhé dic biét ¢ ndi dung bi anh hudng bdi 1énh nay:

+ SM1.0 (Zero): bing 1 néu két qua bang 0.

+ SM1.1 (Overflow): bing 1 néu két qua bi tran.

+ SM1.2 (Negative): bing 1 néu két qua 1a s6 am.

+ SM1.3 (Divide-by-zero): bing 1 néu sé chia bing 0.

Trong trudng hop bit SM1.3 (Divide-by-zero) bing 1, cic bit dic biét khac lién
quan dén céc phép toan (Zero, Negative, ...) déu dudc giti nguyén khong thay déi va céac
toan hang & dau vao ciing khong doi.

InputsfOutputs Operands Data Types
1M1, IN2 WV WL OO, MW, SW, SMW, LW, AC, AIW, T, C, Constant, *VD, INT

*AC, LD
ouT VD, 1D, QD, MD, SMD, 5D, LD, AG, *VD, *LD, *AC DINT

Vi du vé cac 1énh s6 hoc:
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Math Examples

LAD STL
Matwork 1 KETWORE 1
I0.0 ADD T LD 10.0
—| I EN ERG— +1 ACl, ACO
MUL AC1, VD100
ACL 1K T REO DIv VW10, VD200
ACD T2
MUL
EX EKO -
ACL 4IK1 OUT |~ VD100
YW102 {IKZ
DIV
EX ENG
VW202-IN1 OUT |~ VD200
VW10 T2
FBD
Matwork 1
ADD T MUL DIV
I0.0—EH ERD EN ERIC EN  ENO [—
AC1 —|TH1  OUT|— ACO  AC1 IN1 CUT|-VD100 WwW202 —IN1 OUT |- yp2o0
aco —Inz VW102 {1z VWi 1Mz
Application
Add BAultiply Divica
ac ac1 [aooo Vo200
plus multiplied by divided by
aguals aguals aquals
ACO | 10000 VD100 BODOOD vD2oD
rem. quot.
Vw200 Vwzoz
Mate: WD100 contains VW1 00 and WW102
VD200 contains VW200 and VW202.
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Cac lénh nay thém vao hay bét di mot don vi ti mot

’E — Byte dudc dinh dia chi § dau vao IN, két qua luu vao Byte dudc
i —|en ENO- dinh dia chi béi dau ra OUT.
E ~m  ocurp- Cac s6 trong Byte toan hang dudc xem 1a cac sé khong
5 dau.
T e Trong LAD va FBD: [IN]+ 1 =[OUT]
m our} [IN] - 1 = [OUT]
Trong STL: [OUT] +1=[0OUT]
Silimce  our [OUT] - 1 =[OUT]
L] S—— Nhiing 15i ¢6 thé dudc giy nén béi 1énh nay (ENO = 0):
- + Bi~t dic biet SM4.3 = 1: 1’6i Run - Time.
221 200 224 + L0i 0006: dia chi gian tiep.
+ Bit dic biét SM1.1 = 1: 18i tran (Overflow).
Nhiing bit nhd dic biét ¢ ndi dung bi anh hudng bdi 1énh nay:
+ SM1.0 (Zero): bing 1 néu két qua bing 0.
+ SM1.1 (Overflow): bing 1 néu két qua bi tran.
Inputs/Outputs Operands Data Types
IN VB, IB, QB, MB, SB, SMB, LB, AC, Constant, *VD, "AC, 'LD BYTE
ouT VB, 1B, OB, MB, 5B, 5MB, LB, AC."VD, *AC, "LD BYTE
nm n vi:

L
A
INC_W
’: —En  EMo|—
F
b —1in IT [—
o]
DEC W
—&n  EMO
—1n —
F T O
L
DECW (0T
v [ [/
221 222 234

Cac lénh nay thém vao hay bét di mot don vi ti mot
Word dudc dinh dia chi ¢ dau vao IN, két qua luu vao Word
dugc dinh dia chi bdi dau ra OUT.

Ciac s6 trong tii don toan hang dudc xem la cdc sb ¢é
dAu (1647FFF > 16#8000).

Trong LAD va FBD: [IN]+ 1 =[OUT]
[IN]-1=[OUT]
Trong STL: [OUT] +1=[0OUT]

[OUT] - 1 = [OUT]
Nhiing 15i ¢6 thé dudc giy nén béi 1énh nay (ENO = 0):
+ Bit diic biét SM4.3 = 1: 16i Run - Time.

+L&i 0006: dia chi gian tiép.
+ Bit diic biét SM1.1 = 1: 16i tran (Overflow).

Nhiing bit nhé dic biét ¢ nodi dung bi anh hudng béi 1énh nay:
+ SM1.0 (Zero): bing 1 néu két qua bing 0.
+ SM1.1 (Overflow): bing 1 néu két qua bi tran.
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+ SM1.2 (Negative): biang 1 néu két qua 1a s6 am.

Inputs/Outputs Operands Data Types
I WV WL O, MWL SW, SAW, AC, AW, LW, T, C, Constant, *VD, INT

*AC, *LD
ouT W, W O, MW, SW, SAW LW, AC, T, C, WD, TAC, LD IMT

Céc lénh ting giam mot i kép mot don vi:

INC_DW
EHN EHO

LCmh r_-..:sr-|
]

DEC DWW
—EH  EMG

F [N T
L
DECD LR

vV 7 [/
231 292 224

Cac 1énh nay thém vao hay bét di mét don vi ti mot tu
kép dugc dinh dia chi 6 ddu vao IN, két qua luu vao ti kép dudc
dinh dia chi béi dau ra OUT.

Cac s6 trong ti kép toan hang dugc xem 1a cdc sb ¢
diu (16#7FFFFFFF > 16#80000000).

Trong LAD va FBD: [IN]+ 1 =[OUT]
[IN]-1=[OUT]

[OUT] +1=[0OUT]
[OUT] - 1 =[OUT]
Nhiing 15i ¢6 thé dudc gdy nén bdi 1énh nay (ENO = 0):

+ Bit dic biét SM4.3 = 1: 16i Run - Time.

+ L4i 0006: dia chi gian tiép.

+ Bit dic biét SM1.1 = 1: 16i tran (Overflow).

Trong STL:

Nhiing bit nhé dic biét ¢ ndi dung bi anh hudng bdi 1énh nay:
+ SM1.0 (Zero): bing 1 néu két qua béng 0.

+ SM1.1 (Overflow): bing 1 néu két qua bi tran.

+ SM1.2 (Negative): bing 1 néu két qua 1a s6 am.

Inputs/Outputs Operands Data Types
IN VD, 1D, QD, MD, 50, SMD, LD, AC, HG, Constant, *vD, *AC, *LD DINT
ouT VD, 1D, QD, MD, SD, SMD, LD, AC, VD, *AC, "LD DINT

Vi du:
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Increment, Decrement Example

LAD STL
I4.0 INC W LD Td.0
— ERO - INCW  ACD
DECD VD100
ACO—IN oUT |- ACD
DEC_DW
I OENG -
VOL100 - 1K oUT |- ¥D100
FBD
ING W DEC_DW
.0y mo LN ENO—
BCO—IN OUT |~ ACO VD100 - TH  OUT |- vD1o0
Application
Increment Word Decrement Double Word
ACH VDHOn 128000
incrameant decremant
ACD VD100 127850

8.7 Cic 1énh todn sé thuic

L
A ADD R
o —EN  ENG[
; — 1t CIET —
o
— 1Kz
SUB_R
— Ex ENO [—
— 1x rT [—
— 112
F <R [N OLIT
L
R N1, OUT
[P A
221 222 224

Cac lénh cong trii hai s6 thuc:
Cac 1énh nay cong (Add) hay trii (Subtract) hai s6 thuc

32 bit dugc dinh dia chi § cac dau vao IN1 va IN2, két qua luu
vao sé thuc 32 bit dudc dinh dia chi bdi diu ra OUT. Nhiing
1énh nay khoéng co trong CPU 212.

Trong LAD va FBD: [IN1]+ [IN2] =[OUT]
[IN1] - [IN2] =[OUT]

Trong STL: [OUT] + [IN1]=[OUT]
[OUT] - [IN1] =[OUT]

Nhiing 15i ¢6 thé dudc gdy nén bdi 1énh nay (ENO = 0):

+ Bit dic biét SM4.3 = 1: 16i Run - Time.

+L3i 0006: dia chi gian tiép.

+ Bit dic biét SM1.1 = 1: 18i tran (Overflow).

Nhiing bit nhd dic biét ¢ ndi dung bi anh hudng béi
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1énh nay:

+ SM1.0 (Zero): bing 1 néu két qua bing 0.

+ SM1.1 (Overflow): bing 1 néu két qua bi tran.

+ SM1.2 (Negative): bing 1 néu két qua 1a s6 am.

Bit dic biét SMI.1 dung dé xac dinh 13i tran hodc gia tri khong hop 1&. Néu
SMI.1 = 1, gia tri cdc bit SM1.0, SM1.2 khong c6 y nghia va cic gid tri dau vao khong
thay d6i. Néu SM1.1 = 0, phép toan hoan thanh vdi két qua hop 16 va cac bit SM1.0,
SM1.2 phan anh trang thai két qua theo ding chic ning cia chuing.

Inputs/Outputs Operands Data Types
1M1, IN2 VD, ID, QD, MD, 30, SMD, AC, LD, Constant, *vD, *AC, "LD REAL
ouT VD, D, QD, MD, 5D, SMD, AC, LD, *VD, *AC, *LD REAL

Cdc s6 thic digc biéu dién bing 32 bit didi dang ddu phdy dong theo chudn
ANSI / IEEE 754 - 1985.

Cac lénh nhan chia hai s6 thuc:

M Cac lénh nay nhan (Multiply) hay chia (Divide) hai so
- thyc 32 bit dugc dinh dia chi 6 cac dau vao IN1 va IN2, két qua
luu vao sé thuc 32 bit dude dinh dia chi bdi diu ra OUT. Nhiing
1énh nay khong co trong CPU 212.

FEREE I
|
=
-
I

Jen ewcl Trong LAD va FBD: [IN1] * [IN2] = [OUT]
1 ol [IN1]/[IN2] = [OUT]
do Trong STL: [OUT] * [IN1] = [OUT]

[OUT]/[IN1] =[OUT]
Nhiing 15i ¢6 thé dudc gdy nén béi 1énh nay (ENO = 0):

= T
7 ] ® N1, 000 A x. .
e - + Bit dac biét SM4.3 = 1:10i Run - Time.
+ 131 0006: dia chi gian tiép.
g gz g‘ + Bit dic biét SM1.1 = 1: 15i tran (Overflow) hodc gia

tri dau vao khong hop 1& (Invalid value).

Nhiing bit nhé dic biét ¢d ndi dung bi anh hudng bdi 1énh nay:

+ SM1.0 (Zero): bing 1 néu két qua bang 0.

+ SM1.1 (Overflow): bing 1 néu két qua bi tran.

+ SM1.2 (Negative): bing 1 néu két qua 1a s6 am.

+ SM1.3 (Divide-by-zero): bing 1 néu sé chia bing 0.

Trong trudng hop bit SM1.3 (Divide-by-zero) bing 1, cic bit dic biét khac lién
quan dén céc phép toan (Zero, Negative, ...) déu dudc gitf nguyén khong thay doi va céc
toan hang & dau vao ciing khong déi. Bit dic biét SM1.1 dung dé xac dinh 15i tran hosc
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gia tri khong hop 1&. Néu SM1.1 = 1, gia tri cac bit SM1.0, SM1.2 khong c¢d y nghia va
céc gia tri diu vao khong thay déi. Néu SM1.1 = 0 ddng thi SM1.3 = 0, phép toan hoan
thanh vdi két qua hgp 1é va cac bit SM1.0, SM1.2 phan anh trang thai két qua theo ding

chijc ning cta chung.

Giao trinh PLC S7-200

Inputs/Outputs Operands Data Types
N1, IN2 VD, ID, QD, MD, 5D, SMD, AC, LD, Constant, *WD, *AC, LD REAL
ouT D, ID, QD, MD, SD, SMD, AC, LD, *VD, *AC, *LD REAL

Cdc s6 thiic dige biéu dién bdng 32 bit didi dang ddu phdy dong theo chudn

ANSI / IEEE 754 - 1985.

Vi du st dung cac phép toan sé thuic:

Math Examples

LAD 5TL
Matwork 1 HETWORE 1
10.0 o LD 10.0
—1 | Ew  Emol +R ACl, ACO
*R ACl, VD100
AC1TIR1  OUT[ ACO /R vDlo, VD200
ACH —yn
MUL R
EX ERG[—
AC1—IN1 OUT [— VD100
vp100— IK2
DIV R
EN ENC [—
vDi00—Ix1 OUT[— VD200
VD10— K2
FBD
Matwiork 1
ADD R NUL_R DIV R
I0.0 &N EHO EM ER EN EMG
ACl—IN1 oUT[ ACO AC1 IN1 OUTH VD100 VD100 -{IN1  OUT VD200
ACO— THZ D100 4 IME Vo1l0—{1IH2
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Application
Add BAultiply Drivica
ACT | 40000 ACT [400.00 VD200 40000
pls multipliedby divided by
equals aguals equals
ACD VD100 800000.0 VD2oo a7 5609

Vong lap PID:

Lénh nay tinh toan vong lap PID (PID Loop) theo cac
dau vao va nhiing thong s tii bang dudc dinh dia chi béi TBL.
Nhiing 15i ¢6 thé dudc gdy nén béi 1énh nay (ENO = 0):

+ Bit dic biét SM4.3 = 1: 16i Run - Time.

[F> toitoor | +L&i 0006: dia chi gidn tiép.

+ Bit dic biét SM1.1 = 1: 18i tran (Overflow).

A Nhiing bit nhé dic biét ¢6 ndi dung bi anh hudng bdi 1énh nay:
+ SM1.1 (Overflow): bing 1 néu két qua bi tran.

oom| =]

= i |

Inputs/Outputs Operands Data Types
TBL VB BYTE
LOOP Constant (0 to 7) BYTE

Lénh PID Loop (Proportional, Integral, Derivative Loop) dudc sti dung dé tinh
toan vong ldp PID. Lénh nay chi dudc thuc hién néu nhu dinh clia ngin xép (Top Of
Stack) bang 1 trong STL, hay c6 Power Flow trong LAD. Lénh ndy c6 hai todn hang:
[TBL] la dia chi byte dau tién ctia mét bang dii liéu con [LOOP] 1a mot s6 ndm trong
khoang tif 0 dén 7. Diéu nay ciing c6 nghia 1a chi ¢6 t6i da 8 1énh PID Loop c6 thé dugc
st dung trong mot chuong trinh. Néu ¢4 hai 1énh PID Loop vdi cing mét sé [LOOP] thi
du ching c6 st dung hai bang khac nhau di niia ciing vAn anh hudng dén nhau va c6 thé
gy nhiing hau qua khong lidng trudc dugc.

Bang di liéu clia 1énh PID Loop bao gdm 09 tham sé dung dé diéu khién hoat
dong ctia vong lap: gid tri tic thdi va gia tri ké trudc (current and previous value) ctia bién
diéu khién (process variable), gid tri yéu ciu (setpoint), gia tri xui ly (output - ddu ra clia
PID), hé s6 khuéch dai (gain), thoi gian 14y mau (sample time), hé sé tich phan (integral
time - reset), hé sé vi phan (derivative time - rate) va integral sum (bias).
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Dé€ thuc hién 1énh nay 6 mot tan suat 14y mAu xdc dinh, nd phai hodc 1a dugc dit
trong mot ngit thoi gian hodc 1a dugc thuc hién trong chuong trinh chinh qua kiém soat
bdi mot bo dinh thai. Ddng thdi, thoi gian 14y miu tucng ting phai dudc dua vao bang di
liéu ctia 1énh.

Trong STEP 7 Micro / Win 32, chung ta c6 thé st dung PID Wizard d€ tao thuat
toan v6i PID cho mot mach diéu khién kin bing cach chon Tools Instruction Wizard ->
PID ti Menu chinh.

0 trang thai on dinh, mot bo diéu khién PID s& diéu chinh sao cho sai s6 gitia gia
tri yéu cu (setpoint SP) va gia tri diéu khién (process variable PV) bing 0. Nguyén ly
ctia mot bo diéu khién PID nhu vay thé hién trong phuong trinh sau:

t
M) = Kc*e+Ki*jedt+Mi+Kd*%
0
output = proportional + integral +  differential
trong do:

M(t): dau ra cda PID (dai lugng xii 1y) nhu mot ham theo thdi gian

Kc: hing sé khuéch dai

e: sai s0. e=SP-PV

Mi: gid tri ban dau ctia PID

Nhim muc dich ap dung bo diéu khién PID trén mdy vi tinh hay PLC ndi riéng va
trong ky thuat sé ndi chung, chuing ta phai tién hanh "rdi rac héa" phuong trinh néu trén.
Cu thé 13 14y mAu va lugng tli hda cac bién. Phuong trinh dudc viét lai nhu sau:

n

M, = Kc *e + Ki * > e + M + Kd * (e, — ¢,_,)
i=1
output = proportional + integral + differential
trong do:

M., : d4u ra clia PID (dai lugng xti 1y) 6 thoi diém 14y mAu n
Kc: hing s6 khuéch dai

e,: sai s6 6 thoi diém 14y mAu n. e,=SP, - PV,

e, ,: sai s6 & thoi diém 14y mau ngay trudc dé (n-1). e,, =SP,, - PV

nl = n-1

Ki: hing s6 khuéch dai clia thanh phan tich phan

Mi: gid tri ban dau ctia PID

Kd: hing so khuéch dai cta thanh phan vi phan

Tt phuong trinh nay ta nhan thiy ring, néu nhu thanh phan ti 1& (proportional) chi
1a ham cta sai s6 G thoi diém 14y mAu thi thanh phan vi phan (differential) 1a ham s clia
sai s6 & thoi diém 14y miu 14n thoi diém 1dy miu ké trudc con thanh phan tich phan
(integral) lai 1a ham cta tat ca cdc sai s6 tii thoi diém 14y mAu dau tién cho dén thoi diém
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ldy mAu hién tai. Trong ky thuat s6, luu lai tit ca cac sai s6 la diéu khong thé thuc hién
dudc, cling nhu that sy khong can thiét.

Vi gid tri xid 1y ludn dugc tinh toan ¢ moi thdi diém 14y mau, k& tu thoi diém dau
tién, nén chi can luu lai gia tri ké trudc cta sai s6 va thanh phan tich phan. Phuong trinh
dugc don gidn thanh:

M, = Kc *e + Ki *e + MX + Kd * (¢, — e, ;)
output = proportional + integral + differential
trong do:

M,: dau ra ctia PID (dai ludng xti 1y) & thoi diém 14y miu n
Kc: hing s6 khuéch dai
e, sai s6 & thoi diém 14y mau n. e,=SP, - PV,
e, ,: sai s6 G thoi diém 14y mau ngay trude d6 (n-1). e, , = SP,, - PV_,
Ki: hing s6 khuéch dai clia thanh phan tich phan
MX: gia trj thanh phan tich phan & théi diém 14y miu ké trudc (n-1)
Kd: hing s6 khuéch dai clia thanh phan vi phan
Mot cach viét khac clia phuong trinh:
Mn = MPn + MIn + MDn
output = proportional + integral + differential
trong do:
Mp: dau ra cta PID (dai lugng xti ly) & thoi diém 14y mau n
MPn: thanh phén tf 1& clia ddu ra PID & thoi diém 1y mu n
MIz: thanh phén tich phan ctia diu ra PID & thdi diém 1y mau n
MD#: thanh phén vi phéan clia dau ra PID & thoi diém 1dy miu n
Ta lan lugt xét dén ting thanh phin mot cua dai lugng x 1y:

Thanh phan ti 1¢ (proportional) MP 1a tich ctia hing s6 khuéch dai Kc véi sai sé e.
Trong dé Kc dic trung cho d¢ nhay cta dau ra PID (Kc cang 16n, bo diéu khién PID cang
nhay) con e 1a sai sé gitia dai lugng yéu cau (setpoint SP) va dai ludng thyc té (process
variable PV). Phuong trinh biéu dién:

MPn =Kc * (SPn - PVn)
trong do:

MPn: thanh phén t{ 1& clia ddu ra PID & thoi diém 14y mAu n

Ke: hing s6 khuéch dai

SPn: dai lugng yéu cAu tai thoi diém 14y mau n

PVn: dai lugng thuc té tai thoi diém 14y mau n

Thanh phan tich phan (integral) MI ti 1& véi tong cdc sai sé qua thoi gian, thé hién

bang phuong trinh:
MIn-Kc* Ts/Ti* (SPn- PVn) + MX
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trong do:

MIz: thanh phén tich phan cta dau ra PID & théi diém 14y miu n

Kc: hing sé khuéch dai

Ts: thdi gian 1y mau

Ti: hé s6 tich phan

SPn: dai lugng yéu cu tai thoi diém 14y mau n

PVn: dai luong thuc té tai thoi di€m 14y mau n

MX: gid tri ctia thanh phan tich phan & thoi diém 14y mau ké trudc (n-1), con dugc
goi 1a integral sum hay bias.

Sau khi tinh toan gia tri MIn, bias MX dudc thay thé bSi chinh gid tri MIn d6 véi
kha ning ¢ thé bi diéu chinh hodc cit (chin gidi han), diéu nay sé dudc ndi ré6 & phan
sau. Gid tri ban dau cia bias MX, Mi thudng dugc 14y 1a gia tri clia dau ra bd PID ngay
trude thoi diém thuc hién 1énh PID 1an déu tién. Cac hing s6 khac anh hudng dén thanh
phan nay 1a: Kc - hing s6 khuéch dai, Ts - thdi gian 14y mau va Ti - hé s6 tich phén la dic
tring cho anh hudng ctia thinh phan nay 1én toan bé dai ludng xii ly.

Thanh phan vi phan (differential) MD ti 1& vdi d6 thay d6i ctia sai s6, thé hién qua
phuong trinh:

MD#-Kc * Td/ Ts * (SPa- PVn) - (SPa-1- PVa-1))

Vi dic tinh ¢6 quan tinh clia moi hé vat chét, chung ta ¢d thé gia thiét ring dai
luong thuc té PV khong bao gid c¢6 su thay d6i mot cach gian doan. Tuy nhién dai luong
yéu cau thi c¢6 thé ting gidm gay khiic (do dudc tinh trén ly thuyét). V& ban chat toan hoc,
thanh phan vi phan 1a phép 1y dao ham nén nhiing sy thay déi gian doan c6 thé gay nén
céc gia tri vo cung 16n & dau ra. DE tranh hién tudng nay, trong phuong trinh trén ta gia
thiét SPn = SPn-1va ¢6 thé viét:

MD#n=-Kc* Td/ Ts* (PVn-1- PVn)
trong do:

MD#: thanh phan vi phan cda dau ra PID & thoi diém 14y mAu n

Kc: hing sé khuéch dai

Ts: thoi gian 1y miu

Td: hé s6 vi phan

SPn: dai lugng yéu cAu tai thoi diém 14y mau n

SP_ : dai lugng yéu cau tai thoi diém 14y mau n-1

PVn: dai luong thuc té tai thoi diém 14y mau n

PV_: dai lugng thuc té tai thoi diém 14y mau n-1

Nhu vay trén thuc t& khong cin nhd sai sé 6 théi diém 14y mau ké trudc ma chi
can nhd dai luong thuc té. Trong lan tinh toan dau tién PV, dudc ldy bing PV,
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Tuy theo ting dung thuc té, ¢6 thé bd bét thanh phan trong bo diéu khién PID chui
khong nhét thiét phai bao gdm dii ¢4 ba thanh phan, ching han c¢6 thé tao bd diéu khién ti
1& (P) hay bo diéu khién chi chua céc thanh phan ti 1& va tich phan (PI). Su lya chon nay
dua trén cach dit cac tham sé.

Néu mudn bé thanh phan tich phan (bd 1), ta chon hé s tich phan bing vo clng
(Ti = :). Trong trudng hop nay, thanh phan tich phan van khong nhat thiét bing khong ma
c6 thé bing mot gid tri khong doi thong qua gia tri bias MX ban dau.

Néu mudn bé thanh phan vi phan (bé D), ta chon hé s6 vi phan bing khong (Td =
0.0).

Néu mudn bé thanh phan ti 1& (b4 P), ta chon hé sé khuéch dai bing khong (Kc =
0.0). Trong trudng hop nay, vi cac hing sé cla cac thanh phan tich phan va vi phan ¢6
tinh theo Kc nén ddi véi nhiing thanh phan 4y, Kc dugc hiéu 1a bing 1.0.

Mot bd diéu khién PID c6 hai dau vao: dai luong yéu ciu va dai luong thuc té.
Day la nhiing dai lugng that trong tng dung nhu nhiét do, ap sut, toc do, ... D& dua vao
tinh toan trong mot b didu khién, ching phai dugc do, chuyén déi vé gia tri thich hop va
chudn hda (néu cin). Céc budc nay déu cin thiét cho mot bo diéu khién PID, bo nay doi
héi céc gia tri diu vao 1a nhiing gia trj s6 thuyc (ddu phdy dong) ndm trong khodng tti 0.0
dén 1.0.

Thong thudng, nhiing gié tri do dudc dudc dua vao PLC qua cic ddu vao tuong tuy
(qui vé dién ap trong khoang 0 - 10VDC hoic dong dién 0 - 20mADC) thanh nhiing gia
tri s6 nguyén 16 bit ¢ ddu. Trude hét nhiing gia tri nay phai dugc doi thanh céc sé thuc
32 bit (d4u phdy dong), ching han theo thuét ton sau:

XORD ACO0, ACO /[Clear the accumulator.

MOVW AIWO0, ACO //Save the analog value in the accumulator.
LDW>= ACO, 0 //If the analog value is positive,

JMP 0 /Ithen convert to a real number.

NOT /[Else,

ORD 16#FFFF0000, ACO //sign extend the value in ACO.

LBLO

DTR ACO, ACO /[Convert the 32-bit integer to a real number.

Buidc tiép theo 1a chuéin héa vé khoang [0.0 - 1.0] theo phucng trinh:

NNorm = (NRaw / Span) + Offset
trong do:

NNorm la gié tri da chudn hda, dai dién cho mot dai lugng that

NRaw 1a gia tri thuc chua chuin hda, dai dién cho mot dai luong that

Span 13 hiéu clia gid tri 16n nhat ¢d thé c6 trui di gia tri nhd nhat ¢6 thé c6 cla gia
trj chua chudn hda. Trong S7-200 thuong la 32000 - 0 = 32000 ddi vdi cac dai ludng
khong ddi ddu (unipolar) va khi dé Offset = 0.0, hay 32000 - (-32000) = 64000 ddi véi
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céc dai ludng ¢ thé viia ¢ gia tri duong viia ¢d gid tri am (bipolar) va khi dé Offset =
0.5.
Doan lénh sau diy minh hoa cho thuat toan nay trong trudng hop dai lugng c6 ddu

(bipolar):
/R 64000.0, ACO /INormalize the value in the accumulator
+R 0.5, ACO //Offset the value to the range from 0.0 to 1.0

MOVR ACO, VD100 //Store the normalized value in the loop TABLE

Mot cach 16 gic ching ta thdy ring cin phai ¢é qua trinh ngudc lai véi qua trinh
trén ddi vdi gid tri ¢ du ra clia b diéu khién PID. Nghia 1a bién doi va dua vé thang gia
trj thich hop cho dau ra tu gid tri ddu ra di chuéin héa trong khodng 0.0 dén 1.0. Phucng
trinh thuat toan:

RScale = (MNorm - Offset) * Span
trong do:

RScale 1a gia tri thich hgp cho dau ra, dai dién cho mot dai lugng that

MNorm 1a gia tri dau ra chudn héa, dai dién cho mot dai luong that

Span 1a hiéu clia gid tri 16n nhét ¢d thé c6 trui di gia tri nhd nhat ¢6 thé c6 cua gia
trj chua chudn hda. Trong S7-200 thuong la 32000 - 0 = 32000 déi vdi cac dai ludng
khong ddi ddu (unipolar) va khi dé Offset = 0.0, hay 32000 - (-32000) = 64000 ddi véi
céc dai ludng ¢ thé via ¢ gia tri duong viia ¢d gia tri am (bipolar) va khi dé Offset =
0.5.

Doan 1énh minh hoa cho thuét toan:

MOVR VD108, ACO //Move the loop output to the accumulator.

-R 0.5, ACO /linclude this statement only if the value is
/Ibipolar.

*R 64000.0, ACO  //Scale the value in the accumulator.

ROUND ACO ACO /IConvert the real number to a 32-bit integer.

MOVW ACO0, AQWO //Write the 16-bit integer value to the analog
/loutput.

Chung ta thudng néi vé vong 1ap diéu khién thuan khi hé sé khuéch dai duong (Kc
> 0) hay vong lap diéu khién ddo (nghich) khi hé sé khuéch dai 4m (Kc < 0). Trong
truong hop khong c6 thanh phan P (Kc = 0), ta xét ddu ctia cac hé sé Ti va Td.

Cac gid tri yéu cAu va gia tri thuc té (bién diéu khién) 1a nhiing diu vao cla bd
diéu khién PID, do d6 cac trudng tuong tng véi ching trong bang di liéu clia PID sé
khong bi thay doi béi 1énh nay.

Ngudc lai trudng tucng ung véi dau ra dugc cap nhat béi PID. N6 s& bi cit (chin)
néu vuot ra ngoai khoang cho phép [0.0 - 1.0].
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Néu c6 st dung thanh phan tich phan (I), bias cling dudc cap nhat va lai dudc
dung 1am dau vao cho 1an 14y miu ké tiép. Tuy nhién né c6 thé dudc diéu chinh trong
trudng hop dau ra bi chin (vi vudt ra ngoai khoang [0.0 - 1.0]) theo phuong trinh sau:

MX =1.0 - (MPn+ MDn)
khi dau ra 16n hon 1.0, hay

MX = - (MPn+ MDn)
khi d4u ra nhé hon 0.0, trong dé:

MX 1a gia tri bias da dugc diéu chinh

MPn1a gid tri thanh phan t{ 1& (P) clia ddu ra & thoi diém 14y mAu n

MDn 12 gid tri thanh phan vi phan (D) cta ddu ra & thoi diém 14y miu n

M la gid tri cta dau ra & thoi diém 14y mau n

Bing su diéu chinh nay, gia tri dau ra sé dudc dua vé khoang hop 1é. Gia tri bias
cling bi chin trong khodng [0.0 - 1.0] va ghi vao bang dii liéu cho 1an 14y mAu tiép theo st
dung.

Gia trj bias trong bang dif liéu c¢6 thé thay déi dudc ngay trude khi thuc hién 1énh
PID nhung phai chu y day 1a mét sé thyc ndm trong khoang [0.0 - 1.0].

Gia trj dai lugng thuc té cla 1an 14y mau trudc dudc luu lai trong bang dif lidu dé
tinh toan thanh phan vi phan, khong bao gid dudc thay déi gia tri nay.

Mot bd diéu khién PID c¢6 thé hoat dong & mot trong hai ché do: Auto hoic
Manual. Thuc ra khong c¢6 ché do hoat dong nao dudc xay dung sin cho PID trong S7-
200. Su tinh todn chi dudc thuc hién khi cé dong ning ludng (powerflow) dén dau EN
(enable) ctiia bo PID. PID dudc xem nhu hoat dong & ché do Auto khi nd thuc hién tinh
toan mot cach tuan hoan lién tyc. Trong trudng hop ngudc lai, PID dudc xem nhu hoat
dong & ché do Manual. Van d& chung ta can xét dén 1a su chuyén d6i dam bio tinh lién
tuc tti ché do Manual sang ché d6 Auto. Diéu d6é doi héi dau ra dudc tinh trong ché do
Manual phai dugc ghi vao diu vao & thoi diém chuyén déi sang ché do Auto. Tuong tu
nhu céch hoat dong ctiia bd dém, CPU sii dung mot bit nhé dé xdc dinh thdi di€m chuyén
déi: khi dong ning lugng thay doi ti 0 1én 1. Lic dé CPU sé thuc hién mot loat thao tac
can thiét:

e Dit gia tri yéu cdu bing gia tri thuc té: SPn = PVn

e Dit gia tri ké trudc cia gid tri thuc té: PVn-1 =PVn

e Dit Bias bing gid tri dau ra: MX = Mn

Bit nhd clia mot bd PID c6 gid tri mic dinh 1a 1 (ON), dugc dit khi CPU khéi
dong hay chuyén tii ché dd STOP sang ché do RUN. Diéu d6 cling c¢6 nghia 1a khi bd PID
dudgc thuc hién 1in dau tién, CPU khong nhan biét sy chuyén doi trang thai ciia dong ning
lugng ti 0 1én 1 va do d6 khong thuic hién céc thao tac néu ¢ trén.
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Lénh PID 1a mét 1énh don gian nhung rit manh trong viéc tinh toan thuét toan
PID. Néu cin mot sé tinh ning khéc, vi du nhu bao dong hay nhiing thay déi dic biét, ¢é
thé st dung cac 1énh khac dé can thiép.

Khi chuong trinh st dung dudc bién dich, 16i bién dich ¢ thé xu4t hién néu dia
chi bang tham sé [TBL] hodc todn hang [LOOP] ctia bd PID vuct ra ngoai pham vi cho
phép (out of range).

Mot sé pham vi cho phép khong dugc kiém tra, vi vAy ngudi lap trinh phai chd y.
Ching han nhu nhiing gia tri yéu ciu va thuc t& phai 1a cic sé thuc nim trong khodng i
0.0 dén 1.0, cling nhu cdc gid tri thuc té ké trudc hay Bias, néu dudc st dung, khong dudc
Vot ra ngoai khoang [0.0 - 1.0].

Néu 15i xudt hién trong qud trinh tinh toan thuat toan PID, bit dic biét SM1.1
(overflow) sé bang 1 va qua trinh tinh toan bi duing lai. Trong nhiing truidng hop nhu vay,
dau ra clia bo PID ¢6 thé chua dugc hoan thanh, vi viy ngudi lap trinh phai chu y kiém tra
bit diic biét nay dé sti dung dau ra mot cach hop ly cling nhu diéu chinh cdc dau vao néu
can thiét.

Dinh dang bang c4c tham s6 ctia mot bo PID bao gdm 36 bytes nhu sau:

Offset Field Format Type Description

0 Process variable | Double word - real | in Contains the process varable, which must be
(PYa) scaled between 0.0 and 1.0,

4 Setpoint Dowble word - real | in Contains the setpoint, which must be scaled
(5P, between 0.0 and 1.0.

a Ciutput Double word - real | infout | Contains the calculated outpul, scaled betwean
() 0.0 and 1.0.

12 Gain Double word - real | in Contains the gain, which is a proportional
(Kl constant. Can be a positive or negative number.

16 | Sample time Double word - real | in Contains the sample time, In seconds, Musl be
(Tz) a pasitive number.

20 [ Integral tme or | Double word - real | in Containg the integral time or reset, in minutes.
reset (T)) Must be a positive number.

24 Derivative time Diouble word - real | in Contains the derivative time or rate, in minutes.
or rate (Tp) Must be a positive numbser.

28 | Bias Double word - real [ infout | Contains the bias or integral sum value
(M) between 0.0 and 1.0,

32 Pravious Double word - real | infout | Contains the previous value of the process
process variable variable stored from the last execution of the
1PVl PID instruction,

Sau day 1a mot vi du cach dung bo diéu khién PID:
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Mot bé mide diige ding dé giii mot dp lic cot mide ¢6 dinh. Nudc chdy ra khdi bé
vdi téc do thay déi khong xac dinh. bé dat muc dich nguoi ta sii dung mét bom nidc co
luu ligng diéu chinh diigc mét cdch lién tuc dé bom midc vao bé.

Gia tri yéu cu trong vi du nay la phai giti mdc nudc trong bé & 75%. Gia tri thuc
té chinh 1a mic nudc do dugc, thay doi tii 0% (khi bé can) dén 100% (khi bé ddy). Gia tri
xti ly (d4u ra bo diéu khién PID) la van téc bom, diéu chinh dugc ttf 0% dén 100% luu
lugng danh dinh.

Gia tri yéu cdu, khong thay doi, sé dugc ghi truc tiép vao bang cac tham sé ctia bo
PID. Gi4 trj thuc té 1a gid tri khong déi ddu (chi duong - unipolar) va la gia tri tuong tu
doc vao tii bo do muic. Gid tri ddu ra PID ciing 13 gi trj tuong tu, unipolar, dung dé diéu
khién téc d6 bom. Ca hai gia tri tuong tu nay, déi véi S7-200, niim trong khoang ti 0 dén
32000.

Ta st dung bo diéu khién PI (chi bao gdm thanh phén ti 1¢ va tich phan, khong
chia thanh phén vi phan). Céc hing s6 diéu khién dudc tinh toan dya trén nhiing thong sé
k¥ thuét cta hé diéu khién va c6 thé diéu chinh trong qua trinh khai thac thuc té. O day ta
khong di sau vao van dé nay.

Kc=10.25
Ts=0.1s
Ti= 30 min

Bom dudc diéu khién bing tay cho dén khi muic nudc trong bé dat 75% thi chuyén
sang ché do ty dong va md van cho nudc chay ra khéi bé. Dau vao 10.0 duge st dung dé
d6i ché do: 10.0 = 0 1a Manual; 10.0 = 1 1a Auto. Khi & trong ché do Manual, téc do bom
dugc xac dinh béi sé thuc trong khoang [0.0 - 1.0] ghi § VD108.

Chuong trinh:
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LAD | STL
kAN OB
Mitwiark 1 Hetwork 1
aM0.1 ZERD LD aMb.1 ffon the first scan call
EM CALL 0 ffthe initialization

fisubroutine .

SUBROUTINE O

L-"Q'l""'{'f'k'l Hetwork 1
LD SMO .0
L - m"_‘f_ MOVE 0.75, VD104 //Load the lsop setpoint.
[ EM ENO Ff = 75% full.
dm curl—y MOVE 0.25, VD112 //Load the loop gain=0.35.
0.75 D104 MOVRE 0.10, VD116 //Load the loop sample
MOV_R fitima = 0.1 seconds.
EN  ENOl— MOVR 0.0, vD120 //Load the integral time
. fi= 30 minutes.
.25 TH  CUT|—yp113 o
NMOV_R MOVRE 0.0, VD124 J/Sabt no derivabive action.
EM EMNO— MOVE 100, SMB3I4 [f/Set time interval
FA100 me) for timed
.10 18 OUT [—yp116 frinterTupt 0.
Wov R ATCH 0, 10 fi8et up a timed
e frinterrupt te invoke
FIPID amacutioh.
30.0- I CUTF—ypizo| ENI f/Enable interrupts.
MOV R
EN EMNC[—
0.04IM OUTF—mizd
MOV R
EHN ERO—
1004 L0 OUl —sMB34
ATCH
EN ERO—
o~ THT
10 EVHT
4{ ENI }

f/End of subroutine 0
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LAD | STL
INTERELIFT &
Matwork 1 NETWORE 1
QMDI.D ror | JiConvert PV to a
I EN  ENG /inormalized real
Jfonumber value - PV is
AIWD {THN OUT | ACD fia unipelar input and
f{cannot be negatiwve.
LI+ SMO.0
T R ITD AIWO, ACD fi8ava the unipolar
FN o ENO — fianalog valus in
- - Jithe accumilator.
. DTR  ACO, ACO JiConwert the 32-bit
ACO - 1Y OUT - ACO JSiinteger to a real
finumber .
DIV R /R 32000.0, ACO //Mormalize the wvalus
EN ENZ [ fidn the
JSifaccumilaktor.
ACD - INL  OUT [~ ROOD WOVR  ACD, VD100 fi8tore the normallzed
F{EV in the lesp TABLE.
32000 — IH2
MOV_R
EM ENOD[—
ACO 1M our - VR100
HETWORE 2
//Exscute the loop when
Matwork 2 fiplaced in auto mode.
0.0 P LD .0 /iWhen auto mode is
EM ENO — f/entered,
o - PID WVE1OD, O fidnvoke PID axecublon.
VB100 {TEL
omoop HETWORE 3
fiCenvart M, to a scaled,
Jfi/eixtesn-bit integer.
Matwork 3 JiM; is a unipolar valus
SM0. 0 MUL R ffand cannot be negative.
I EN ENO [~ LD  8M0.0
HOVRE VD108, AC S idove the loop cutput
voio8 J=ut our ACO Jiea the accumlator.
1" - r *R 32000.0, ACO f/Scale the wvalus in
Jifthe accumalator.
32000 - INZ ROUND RCO, RSO FiConwert the real
Jioumber walus to
ROUND fia 33-Bit intager.
EHN ENG — DTI ACO, AQWD JiWrite tha 1&-bit
//intager value to
ACO 41N OUT - ACD fithe analog oubpuk.
DI_TI
EM ENG—
fiend of Interrupt
ACO IN  OUT [ AOWO Boutine ¢
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FED
MAIN OBA
Matwiork 1
FBR{
HM0 . 1 EN
SUBROUTINE 0
MOV R MOV R MOV R
SMO.0—{EN  EHO EN  EHO EY  EMCl— - - - -
0.75 10 OUTH ypiod  0.25 110 SUTEypii2 o.i0 15 OOT - wpiis
MOV R MOV R MOV B
----—Ex O EM  ENC EN EWo[ "~
30.0—-IN OUT [ ¥D120 0.0-IN OUT|- VD124 100—IN 0OUT |-SMB34
ATCH ENT
- = - - —EK s
0 < INT
10 — gvmT
INTERRUPT O
Metwork 1
I Br DI R DIV R MOV R
SMO.0—|EM  EHO EN  ENC EX ERO EN  ENO[
ATIWO —{IN OUT -me0 OO0 IN  OUT aco AcO|INl  OUTFAcDACO-IN  OUT |- VD100
32000 IKZ
Metwark 2
PID
I0.0 —{EN  EMO|—
¥B100 —TEL
0—] LioE
Metwark 3
MUL_R ROUND DI T
5M0 .0 —{EN ENG EM  EHO EM  EMo[—
VB108—{INL OUT| acod AcO-{LIH  oUT Aco ACO—IM  OUT |- AQWO
32000 Nz
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Lénh ldy cin s6 bac hai (Square Root):

o] omm oEr|

I SORT  IN, OUT

M
21 22 234

Lénh nay ldy cin s6 bac hai ctia mét sé thuc 32 bit duigc
dinh dia chi § dau vao IN, két qua luu vao sb thuc 32 bit dudc
dinh dia chi béi dau ra OUT theo phuong trinh:

[IN] = [OUT]
Nhiing 15i ¢6 thé dudc gdy nén bdi 1énh nay (ENO = 0):

+ Bit dic biét SM4.3 = 1: 16i Run - Time.

+ L4i 0006: dia chi gian tiép.

+ Bit dic biét SMI1.1 = 1: 15i tran (Overflow) hodc gia

tri ddu vao khong hop 1é (Invalid value).

Nhiing bit nhé dic biét ¢ nodi dung bi anh hudng béi 1énh nay:

+ SM1.0 (Zero): bing 1 néu két qua bing 0.

+ SM1.1 (Overflow): bing 1 néu két qua bi tran.

+ SM1.2 (Negative): bing 1 néu két qua 1 s6 am.

Bit dic biét SMI.1 dung dé xac dinh 13i tran hodc gia tri khong hop 1&. Néu
SMI.1 = 1, gia tri cdc bit SM1.0, SM1.2 khong c6 y nghia va cic gid tri dau vao khong
thay d6i. Néu SM1.1 = 0, phép toan hoan thanh vdi két qua hop 16 va cac bit SM1.0,
SM1.2 phin 4nh trang thai két qua theo ding chiic ning clia ching.

Inputs/Outputs Operands Data Types
1M VD, ID, QD, MD, SMD, 5D, LD, AC, Constant, *vD, "AC, *LD REAL
ouT VO, 1D, G0, MD, SMD, 50, LD AC, *VD, *AC, *LD REAL
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8.8 Cac Iénh phép toan 16 gic

AND bytes, OR bytes, EXCLUSIVE OR bytes:

Dmm| Dk

WAND_B
—|EN  EmNo—

— Nz

WOR B

ENO[™

— Il CUT|—

WXOR_EB
— EN ENG—

TNl OUT |-

— IHZ

=l

ANDEB  INI, OLT]

ORB INT, O]
XORE  INL,OIT1

221

IV M [

2x2 224

Lénh AND Bytes thuc hién phép toan 16 gic AND gitia
cac bit tuong ting cta cdc byte dau vao dugc dinh dia chi béi
cac dau vao IN1 va IN2, két qua luu vao byte dudc dinh dia chi
bdi dau ra OUT.

Lénh OR Bytes thuc hién phép toan 16 gic OR gilia cac
bit tuong ung clia cac byte diu vao dugc dinh dia chi bdi cac
dau vao IN1 va IN2, két qua luu vao byte dudc dinh dia chi béi
dau ra OUT.

Lénh EXCLUSIVE OR Bytes thuc hién phép toan 16 gic
XOR gitfa céc bit tuong Ung cla cac byte dau vao dugc dinh dia
chi béi cac dau vao IN1 va IN2, két qua luu vao byte dudc dinh
dia chi bdi dau ra OUT.

Nhiing 15i ¢6 thé dudc giy nén bdi 1énh nay (ENO = 0):

+ Bit dic biét SM4.3 = 1: 16i Run - Time.

+ 131 0006: dia chi gian tiép.

Nhiing bit nhS dic biét ¢ ndi dung bi anh hudng béi
1énh nay:

+ SM1.0 (Zero): bing 1 néu két qua bing 0.

Inputs/Outputs

Operands Data Types

INT, IM2

WB, |IB, OB, MB, 5B, SMB, LB, AC, Constant, *VD, *AC, "LD BYTE

ouT

WB, |IB, OB, MB,5B, SMB, LB, AC, *VD, *AC, "LD BYTE
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AND wor R words, EXCLUSIVE OR words:

. Lénh AND Words thuc hién phép toan 16 gic AND gitia
E I cdc bit tuong ting cta cac word dau vao dugc dinh dia chi béi
F i (— c4c dau vao IN1 va IN2, két qua luu vao word duge dinh dia chi
ol . b6i dau ra OUT.

Lénh OR Words thuc hién phép toan 16 gic OR gitia cac
K = bit tuong ting cta cac word dau vao dugc dinh dia chi bdi cac
IS dau vao IN1 va IN2, két qud luu vao word dugc dinh dia chi béi
s dau ra OUT.

Lénh EXCLUSIVE OR Words thuc hién phép toan 16
= o - gic XOR gitfa c4c bit tuong ting cla cdc word diu vao dudc
dmn ovrk dinh dia chi bdi cac dau vao IN1 va IN2, két qua Iuu vao word
dme dugc dinh dia chi béi ddu ra OUT.

Nhiing 15i ¢6 thé dugc gay nén béi lénh nay (ENO = 0):
= Dwow oot | + Bit dic biét SM4.3 = 1: 16i Run - Time.
Liforw  iNLowT +L3i 0006: dia chi gian tiép.
XORW NI OUTT Nhing bit nhd dic biét c¢é ndi dung bi anh hudng béi
1énh nay:
v [V [ x £ 14 2 1y
291 993 2o + SM1.0 (Zero): bang 1 néu két qua bang 0.
Inputs/Outputs Operands Data Types
N1, N2 ‘u":é I}ﬂibeW. MU, SW, SMW, LW, T, C, AW, AC, Constant, "V, WORD
ouT WO WY, OO, MW, W, SMW, LWL T, C, AC, VD, CAC, CLD WORD
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AND

bl

—EHN

Omm Os-

WANL DWW
ENO—

—Inz

—IN1 0COT

—|TIHz

WXOQR_DW
—EHN ENO-

—IN1l OUT |-

=1t

ORD INT, (0T

NORDY NI O

ANDD  INL 00T

[V 7 [/
221 z22 224
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R 1 rds, EXCLUSIVE OR le wor

Lénh AND Double words thyc hién phép toan 16 gic
AND gitia céc bit tuong tng clia cic double word diu vao dudgc
dinh dia chi béi cac dau vao IN1 va IN2, két qua luu vao double
word dugc dinh dia chi bi dau ra OUT.

Lénh OR Double words thuic hién phép toan 16 gic OR
gitia c4c bit tuong ting cla cac double word dau vao dugc dinh
dia chi béi cdc dau vao IN1 va IN2, két qua Iuu vao double
word dugc dinh dia chi béi dau ra OUT.

Lénh EXCLUSIVE OR Double words thuc hién phép
todn 16 gic XOR gilfa cdc bit tiong ting ctia cic double word
dau vao dugc dinh dia chi béi cac dau vao INT va IN2, két qua
luu vao double word dudc dinh dia chi bi ddu ra OUT.

Nhiing 15i ¢6 thé dugc gay nén bdi lénh nay (ENO = 0):

+ Bit diic biét SM4.3 = 1: 16i Run - Time.

+ L4i 0006: dia chi gian tiép.

Nhiing bit nhS dic biét ¢ ndi dung bi anh hudng béi
1énh nay:

+ SM1.0 (Zero): bing 1 néu két qua bing 0.

Inputs/Outputs

Operands Data Types

IM1, IN2

VD

D, Q0, MO, SMD, AC, LD, HE, Constant, *VD, *AC, 5D, *LD DWORD

ouT

VD

1D, QD, MD, SMD, LD, AC, *VD, “AC, 8D, "LD DWORD
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Vi du cac 1énh 16 gic:

And, Or, and Exclusive Or Instructions Example

LAD STL
I4.0 WAND_ I
I EH  ENo— LD 14.0
| - ANDW ACL, ACO
ATl 1INl CUTH ACO SR AC1, VW10
ACD —THZ XORW ACl, ACO
WOR_W
EN ENCH
ACL Tl CUTH vW100
YWLio0D qTHZ
WXOR W
EN ENCI—
AC1 —TH1 CUTH— RCO
RACD — THZ
FBD
WAND W WOR W W
I4.0—EH EHO BN ENC EN EBHO[-
ACL -{THN1  OUT ACD ACl—INL  OUT VW100 ACL—{IN1 OUT ACD
Ao o 112 VW100 - IN2 ACO - IKZ
Application
And Word Or Word Exclusive Or Word
AC1[o0a1 1111 0110 11891 ] ACH [ o001 111 a0 1101 | [ ACT [00a1 1111 0110 1101 |
AMD OH XOR
acol 11010011 11100i10]  wwHoo[1101 0011 1o1oooo0| AGO 0001 0011 0i100100]
equals aquals aquals
Aco[ooo1 0011 p11oio0]  WWHOO [ 11011111 11101101 | AGE [0000 1100 0000 1001 ]
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INVERT INVERT word, INVERT 1 rd:

,":1 INV_B

o —|EN  EMO[—

F —18  oUT—

B

o

INV_W
—|EM  EMO[—
—IN OUT|—

INV _DW
—EM EHO[
—IN OUT|—

E}

I INVE  OUT
INWW O
INWI T

[+ [ [
221 222 224
1énh nay:

Lénh INVERT byte thuc hién phép dao ki€u thi nhat
(ddo tung bit mot, 0 thanh 1, 1 thanh 0) mot byte duge dinh dia
chi bédi dau vao IN, két qua luu vao byte dudc dinh dia chi béi
dau ra OUT.

Lénh INVERT word thuc hién phép ddo kiéu thi nhat
(dao tiing bit mot, 0 thanh 1, 1 thanh 0) mot word dudc dinh dia
chi béi dau vao IN, két qua luu vao word dudc dinh dia chi béi
dau ra OUT.

Lénh INVERT double word thuc hién phép ddo kiéu thi
nhat (ddo tiing bit mot, 0 thanh 1, 1 thanh 0) mot double word
dugc dinh dia chi bdi dau vao IN, két qua luu vao double word
dugc dinh dia chi béi ddu ra OUT.

Nhiing 15i ¢6 thé dugc gay nén bdi lénh nay (ENO = 0):

+ Bit diic biét SM4.3 = 1: 16i Run - Time.

+ L4i 0006: dia chi gian tiép.

Nhiing bit nhS dic biét ¢6 ndi dung bi anh hudng béi

+ SM1.0 (Zero): bing 1 néu két qua bing 0.

Invert... | Inputs/Outputs Operands Data Types
IM VB, IB, OB, MB,SB, SME, LB, AC, Canstant, *VD, BYTE
Byle *AC, LD
ouT VE, IB, OB, MB, SB, SMB, LB, AC,"VD, *AC, LD BYTE
IN VIV, W, OW, MW, SW, SMW, T, C, AW, LW, AC, WORD
Constant, VD, "AC, "LD
W
ord ouT VWL WL OW, MWLSW, SMW, T, C, LW, AC, *VD, "AC, [WORD
LD
N VD, 1D, Q0, MD, S0, SMD, LD, HC, AC, Constant, DWORD
Double VD, *AC, *LD
Word ouT VD, ID, QD, MD, 5D, SMD, LD, AC, *VD, “AC, *LD ODWORD

Trang 58



Vi du:

Invert Example

Giao trinh PLC S7-200

LAD STL
L INV_W LD 14.0
F——— = o I ACD
FBD
ACD —IN oUT |— ACO INV_ K
I4.0—|EN  ENO |
ACD — 1M 1 — ACO
Application
Irvert Whord
ACO | 1101 0111 1001 0101 |
camplameant
ACO | oo101000 01101010 |

8.9 Cac Iénh dich (shift) va quay (rotate) ndi dung cac 6 nh¢

ic 1énh dich (shift) n6i dung mo

L
A SHR_B
o —EH BN -
F
8 I ouT |-
o
—u
SHL_F
— EN END [~
—IH ouT -
—u
[
T || SEB OUT, N
L
5LR OUT. M
T T I
o2 2z 204

Nhting 1énh nay ghi dich (shift) ndi dung mot byte duge
dinh dia chi béi dau vao IN di [N] lan (dinh bdi toan hang N),
mdi l1dn mot bit sang phdi (Shift Right Byte) hodc sang trai
(Shift Left Byte), két qua Iuu vao byte dudc dinh dia chi bsi dau
ra OUT.

Phép ghi dich (shift) dién gid tri 0 (OFF) vao cdc bit da
bi dich di. Nhu vay néu sé 1an dich [N] Ién hon 8, thuc té chi
can dich tdi da 8 1an vi sau d6 két qua chéc chén béing 0.

Néu sé 1an dich [N] 16n hon 0, bit cudi cung trong byte
bi dich ra ngoai s€ dugc ghi vao bit dic biét SM1.1 (overflow).
Bit dic biét SM1.0 (zero) sé c6 gia tri 1 (ON) néu két qua cudi
cung sau phép dich bing 0.

Cic lénh ghi dich mot byte déu xem céc byte 13 nhiing
s6 khong dau (unsigned).

Nhiing 15i c6 thé dudc giy nén béi 1énh nay (ENO = 0):

+ Bit dic biét SM4.3 = 1: 16i Run - Time.
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+L&i 0006: dia chi gian tiép.

Nhiing bit nhé dic biét ¢ nodi dung bi anh hudng béi 1énh nay:
+ SM1.0 (Zero): bing 1 néu két qua bing 0.

+ SM1.1 (Overflow): bing bit cudi cting bi dich ra ngoai.

Inputs/Outputs Operands Data Types
IN, OUT VB, IB, OB, MB, SB, SMB, LB, AC, *VD, *AC, *LD BYTE
M VB, 1B, GB, MB, 5B, SMB, LB, AC, Constant, *VD, *AC, "LD BYTE

Cac 1énh dich (shift) ndéi dung mot word:

omT| QL

SHRE_W
—EH ENG |-

SHL_W
— EN ENO |-

Nhing lénh nay ghi dich (shift) néi dung mot word
dugc dinh dia chi bdi dau vao IN di [N] lan (dinh bdi toan hang
N), m&i 1an mot bit sang phai (Shift Right Word) hoic sang trai
(Shift Left Word), két qua luu vao word dudc dinh dia chi bdi
dau ra OUT.

Phép ghi dich (shift) dién gia tri 0 (OFF) vao cac bit da
bi dich di. Nhu vay néu sé 1an dich [N] 16n hon 16, thuc té chi
can dich ti da 16 14n vi sau d6 két qua chic chin bing 0.

Néu s6 1an dich [N] Ién hon 0, bit cudi cung trong word
bi dich ra ngoai sé dugc ghi vao bit dic biét SM1.1 (overflow).

1 | preer——
{ ::{: ::::: Bit dic biét SM1.0 (zero) sé c6 gia tri 1 (ON) néu két qua cudi
cung sau phép dich bing 0.
g gz EE; Cac lénh ghi dich mot word déu xem cdc word 1a nhiing
s6 khong ddu (unsigned).
Nhiing 15i ¢6 thé dudc giy nén béi 1énh nay (ENO = 0):
+ Bit dic biét SM4.3 = 1: 16i Run - Time.
+ 131 0006: dia chi gian tiép.
Nhiing bit nhé dic biét ¢ ndi dung bi anh hudng béi 1énh nay:
+ SM1.0 (Zero): bing 1 néu két qua bing 0.
+ SM1.1 (Overflow): bing bit cudi cting bi dich ra ngoai.
Inputs/Outputs Operands Data Types
IN VW, W, QW, MW, SW, SMW, LW, T, €, AIW, AC, Constant, *VD, WORD
"AC, LD
M VB, 1B, QB, MB, 5B, SMEB, LB, AC, Constant, *VD, AC, "LD BYTE
ouT WO WY, CRA, MW, SW, SMW LW, T, C, AC, VD, FAC, LD WORD
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Cac Iénh dich (shift) ndi dung mot double word:

SHR DW
—EX ENO

oDmm| O

—H

SHL DWW
—EH EHO

SRD OUT, N

==

SLI1Y LT, N

v
221 2P 2

Nhuing 1énh nay ghi dich (shift) ndi dung mot double
word dudc dinh dia chi bSi dau vao IN di [N] lan (dinh béi toan
hang N), mdi 1an mot bit sang phai (Shift Right Double word)
hodc sang trai (Shift Left Double word), két qua luu vao double
word dudgc dinh dia chi béi dau ra OUT.

Phép ghi dich (shift) dién gia tri 0 (OFF) vao cac bit da
bi dich di. Nhu vay néu sé 1an dich [N] 16n hon 32, thuc té chi
can dich ti da 32 14n vi sau d6 két qua chic chin bing 0.

Néu s6 l1an dich [N] 1én hon 0, bit cudi cung trong
double word bi dich ra ngoai sé dugc ghi vao bit dac biét SM1.1
(overflow). Bit dic biét SM1.0 (zero) sé ¢6 gia tri 1 (ON) néu
két qua cudi cung sau phép dich bing 0.

Céc 1énh ghi dich mot double word déu xem cdc double
word 1 nhiing s6 khong diu (unsigned).

Nhiing 15i ¢6 thé dudc giy nén béi 1énh nay (ENO = 0):

+ Bit dic biét SM4.3 = 1: 16i Run - Time.

+L3i 0006: dia chi gian tiép.

Nhiing bit nhé dic biét ¢ nodi dung bi anh hudng béi 1énh nay:
+ SM1.0 (Zero): bing 1 néu két qua béing 0.

+ SM1.1 (Overflow): bing bit cudi cung bi dich ra ngoai.

Inputs/Outputs QOperands Data Types
IM VD, 1D, QD, MD, 50, EMD, LD, AC, HC, Constant, *vD, *AC, *LD DWORD

M VB, IB, QB, MB, 3B, SMB, LB, AC, Constant, *VD, *AC, "LD BYTE

ouT VD, D, QD, MD, 5D, SMD, LD, AC, *VD, *AC, *LD DWORD

Trang 61



‘c 1énh

—|EH ENO

omm Os-

ROR_FB

ROL_B
—EN END

RI.H O, M

7 | |REE OUT, N

v 7 [/
221 zea 224

Giao trinh PLC S7-200

Nhiing 1énh nay quay (rotate) ndi dung mot byte duge
dinh dia chi béi dau vao IN di [N] 1an (dinh bdi toan hang N),
mdi 14n mot bit sang phai (Rotate Right Byte) hoic sang trai
(Rotate Left Byte), két qua luu vao byte dudc dinh dia chi bdi
dau ra OUT.

Phép quay (rotate) dién gia tri bit cudi cung (bi quay ra
ngoai) vao bit dau tién. Nhu vay néu sé 1an quay [N] 16n hon 8,
thyc té chi can quay mot sé 1an bing sé du trong phép chia [N]
cho 8 vi sau d6 qua trinh sé dugc 13p lai. Do d6 s6 14n quay thuc
té chi nim trong khoang tii 0 dén 7. Néu s6 1an quay bing 0
(hay sé lan quay chia hét cho 8), phép quay khong dugc thuc
hién. Trong trudng hop phép quay dudc thuc hién, bit cudi cing
trong byte bi quay ra ngoai s€ dugc ghi vao bit dac biét SM1.1
(overflow). Bit dic biét SM1.0 (zero) sé cd gid tri 1 (ON) néu
két qua cudi cung sau phép quay bing 0.

C4c lénh ghi quay mot byte déu xem c4c byte 13 nhiing sé khong dau (unsigned).
Nhiing 18i ¢6 thé duge gay nén bdi 1énh nay (ENO = 0):

+ Bit dic biét SM4.3 = 1: 16i Run - Time.

+ L3i 0006: dia chi gian tiép.

Nhiing bit nhé dic biét ¢ ndi dung bi anh hudng bdi 1énh nay:

+ SM1.0 (Zero): bing 1 néu két qua bang 0.

+ SM1.1 (Overflow): bing bit cudi cing bi quay ra ngoai.

Inputs/Outputs QOperands Data Types
IM VB, IB, GB, MB, EMB, 5B, LB, AL, *VD, *AC, *LD BYTE
N VE, IB, OB, MB, SMB, SE, LB, AC, Constant, *VD, *AC, *LD BYTE
ouT VB, IB, OB, MB, SMBE, SB, LB, AC, "VD, *AC, "LD BYTE
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ic 1énh r ndi dung mot word:

: Nhiing 1énh nay quay (rotate) ndi dung mot word duige
E [ R dinh dia chi béi dau vao IN di [N] 1an (dinh bdi toan hang N),
’E [ mdi 1an mot bit sang Phéi (Rotate Right Word) hoidc sang trai
D _ (Rotate Left Word), két qua Iuu vao word dugc dinh dia chi béi
L dau ra OUT.
e "m0 |- Phép quay (rotate) dién gia tri bit cudi cung (bi quay ra
o ovr ngoai) vao bit ddu tién. Nhu vay néu sé 1an quay [N] lén hon
1. 16, thuc té chi can quay mot s6 1an bing so du trong phép chia
[N] cho 16 vi sau d6 qua trinh s& dugc ldp lai. Do d6 s6 lan
| T quay thuc té chi ndm trong khoang tui 0 dén 15. Néu sé 1an quay
A | . bing 0 (hay s6 lan quay chia hét cho 16), phép quay khong
dudgc thuc hién. Trong trudng hgp phép quay dugc thuc hién, bit
g gz EE; cudi cung trong word bi quay ra ngoai sé dugc ghi vao bit dic
biét SM1.1 (overflow). Bit dac biét SM1.0 (zero) sé€ co gia tri 1
(ON) néu két qua cudi cung sau phép quay bang 0.
Cic lénh ghi quay mét word déu xem cac word 13 nhiing sé khong ddu (unsigned).
Nhiing 18i ¢6 thé dugc gy nén bdi 1énh nay (ENO = 0):
+ Bit dic biét SM4.3 = 1: 16i Run - Time.
+L3i 0006: dia chi gian tiép.
Nhiing bit nhé dic biét ¢é nodi dung bi anh hudng béi 1énh nay:
+ SM1.0 (Zero): bing 1 néu két qua bing 0.
+ SM1.1 (Overflow): bing bit cudi cing bi quay ra ngoai.
Inputs/Outputs QOperands Data Types
IN VW, T, C, IW, MW, SMW, AC, QW, LW, AIW, Constant, *VD, *AC, WORD
SW, LD
M VB, IB, QB, MB, SMB, LB, AC, Constant, *vD, *AC, 5B, "LD BYTE
ouT VW T, I, QW MW, S, LW, AC VD, TAC, SW,LCLD WORD
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ndi dung md le word:

Nhting 1énh nay quay (rotate) ndi dung mot double word
dugc dinh dia chi bdi dau vao IN di [N] lan (dinh bdi toan hang
N), mdi 1an mot bit sang phai (Rotate Right Double word) hoic
sang trai (Rotate Left Double word), két qua luu vao double
word dugc dinh dia chi bi dau ra OUT.

Phép quay (rotate) dién gia tri bit cudi cung (bi quay ra
ngoai) vao bit ddu tién. Nhu vay néu sé 1an quay [N] lén hon
32, thuc té chi can quay mdt s6 1an bing s6 du trong phép chia
[N] cho 32 vi sau d6 qua trinh s& dugc ldp lai. Do d6 s6 lan
quay thuc té chi ndm trong khoang tui 0 dén 31. Néu sé 1an quay
bing 0 (hay s6 lan quay chia hét cho 32), phép quay khong
dudc thuc hién. Trong trudng hgp phép quay dugc thuc hién, bit
cudi cung trong double word bi quay ra ngoai sé dudc ghi vao
bit ddc biét SM1.1 (overflow). Bit didc biét SM1.0 (zero) s€ ¢o
gid tri 1 (ON) néu két qua cudi ciing sau phép quay bing 0.

Céc 1énh ghi quay mot double word déu xem cac double word 1a nhiing sé khong
dau (unsigned).
Nhiing 15i c6 thé dugc gdy nén béi 1énh nay (ENO = 0):

+ Bit dic biét SM4.3 = 1: 16i Run - Time.

+L3i 0006: dia chi gian tiép.

Nhiing bit nhé dic biét ¢ ndi dung bi anh hudng bdi 1énh nay:
+ SM1.0 (Zero): bing 1 néu két qua bing 0.

+ SM1.1 (Overflow): bing bit cudi cing bi quay ra ngoai.

Inputs/Outputs Operands Data Types
M VD, ID, QD, MD, 5MD, LD, AC, HC, Constant, *VD, *AC, 5D, ‘LD DWORD

M VB, IB, QB, MB, SMB, LB, AC, Constant, VD, "AC, 5B, LD BYTE

QuT VD, 1D, QD, MD, SMD, LD, AC, *VD, *AC, 3D, "LD DWORD
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Vi du st dung cdc phép dich va quay:

Shift and Rotate Examples
LAD STL
I4.0 ROR W LD I4.0
—| I EM  ENO RRW ACO, 2
SLW vwWzoo, 3
ACO — 11
FBD
2—N OUT | ACOQ
ROR_W SHL_W
EHL_W I4.0— EN hzdu(n] EM BN —
o Emo ACO—|Im  ouT[ ACD  wwio0 | IN  OUT [T vW200
VW00 41N OUT Vw200
) 2n A
I—4HN
Application
Rotate Shift
Before rotate Owvarflow Bafore shift Owvarflow
ACO [ 010000000000 0001 | Vw200 [ 111000101010 1101 | [x]
After first rotate Crvarilow After first shift Crverflow
AcoL sl 10100000 00000000 - Led 1] | WW200l | 11000101 01011010 Laf 1]
Aftar sacond rotate Crhvarflow After second shift Crarflaw
ACD sl 0101 2000 0000 0000 ] 0] vwaool— 10001010 10110100 Ll 1]
Zara Memory Bit (SM1.0) = 0
COwerflow Memory Bit (SM1.1) = O
Adtar third shift Crarflow
Viwz00l—{ 00010101 01101000 Ll 1]
Zero Memory Bit (SM1.0} =
Ovarflow Memory Bit (SM1.1) = 1

Trang 65




Giao trinh PLC S7-200

L
A SHREB
o dEn  Emol-
F
g — DaTA
-z BIT
—n

5
T I!-\.IIH_F. DATA, 5_BIT. N
L

W 7

221 222 224

Lénh nay dich (shift) ndi dung mot khéi céc bit lién tiép
di mot bit, vdi bit dau tién bi dich di dudc thay thé bing gia tri
bit dudc tré dén bdi toan hang DATA va bit cudi cung bi dich
ra ngoai sé dudc ghi vao bit dic biét SM1.1. Khéi céc bit lién
tiép nay dugc xac dinh véi bit ddu tién (bit thdp nhat) cé dia chi
dinh béi toan hang S BIT va c¢é do dai bang gid tri tuyét doi
cua toan hang [N]. Piéu dé cé nghia [N] 1a mot sé ¢ dau, dau
clia [N] x4c dinh chiéu dich chuyén: [N] duong thi dich 1én con
[N] am thi dich xuéng.

Nhiing 15i ¢6 thé dudc giy nén béi 1énh nay (ENO = 0):

+ Bit dic biét SM4.3 = 1: 16i Run - Time.

+ L4i 0006: dia chi gian tiép.

+ L6i 0091: todn hang vuidt qua gidi han cho phép.

+ L&i 0092: 16i truong sé (count field).

Nhiing bit nhé dic biét ¢ ndi dung bi anh hudng bdi 1énh nay:
+ SM1.1 (Overflow): bing bit cudi cing bi quay ra ngoai.

Inputs/Outputs Operands Data Types
DATA, S BIT QM EMTCVE L BOOL
M VB, IB, OB, MB, EME, LB, AC, Constant, *VD, *AC, 5B, ‘LD BYTE

Minh hoa 1énh nay véi khéi cdc bit bit dau tti V33.4 va cé do dai 14 bit:

Shift Minus, Length = -14 Shift Plus, Length = 14
S_BIT

MSE

& _BIT
W38

u33| ?|—|-|4|

A, =
] 7~ |4 [ °]

u34|?|—-|-::|—1 v3-1|?|-—|0)-J
] |

vas | 7]

|+|o|J vas [ 7] |i|o+-J

MSE of Shift Register MSE of Shift Register
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Mot vi du khac:

Shift Register Bit Example

LAD aTL
e ZHRE LD 10.2
—Ft EN EHO[ =
1.3 {para SHRE  I0.3, V100.0, 4

vig0.0 {5_BIT
4 N

FBD
F SHRB
10.24{IN  OUT EN ENCO|-
10.3 - DATA

vigo.0 {S5_5IT

4 N

Timing Diagram

w2 [ L

Posifive fransition (P) !-l !-l
I0.3 : :
First shift Secand shift
MEB L=0
7 0 S BIT
Bafore first shift V100 | [O]1 Jo1|[w—1o0.3
Owverflow {Sk1.1)
S BIT
Alter first shift V100 | [t]o]1]1]w—To.3
Overllow (SM1.1)
S_BIT
After second shift vigo | | 1] | 1 | 1 | 0 |-— I0.3

Carflow [(SM1.1)
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8.10 Cic Iénh diéu khién chuong trinh

[

A

o [:E}JE)
| ————
8

D

(5 .

7| e

L

7 [/ [/
221 22z 224

—(:—. 'J'-JL}

oo

STOP

=it

I STop

v 7V ¥
221 228 2

o

om|

l'—-||:,|3|

Lénh END:

Lénh END c6 diéu kién dung dé két thic chuong trinh
chinh khi théa man diéu kién trudc nd.

Lénh END khong c6 toan hang, khong dugc si dung
trong cdc chuong trinh con hay trong cac chuong trinh xi ly
ngét.

Phan mém STEP 7 Micro / Win 32 tu dong thém lénh
END khong diéu kién (Iénh END khong c6 bét cii diéu kién nao
trude nd) vao cudi mdi chuong trinh chinh.

Lénh STOP:

Lénh STOP dung chuong trinh dang dugc thuc hién
ngay 1ap tiic bing cach chuyén CPU tii ché do hoat dong (RUN)
sang ché do STOP.

Néu lénh STOP dugc thuc hién tii mot chuong trinh x
ly ngdt thi chuong trinh xti 1y ngdt 4y sé bj két thic ngay dong
thoi tat ca nhiing ngdt dang chd dude xi 1y (néu cd) cling déu bi
hily. Tuy nhién CPU van xi ly ndt nhiing 1énh con lai trong
vong quét cda chuong trinh chinh khi bi ngit va chi dung
chuong trinh & cudi vong quét bing cach chuyén ché do ti RUN
sang STOP.

Lénh WATCHDOG RESET:
Lénh nay khdi dong lai dong hd canh hé théng (System
Watchdog). Piéu dé cho phép kéo dai thsi gian thuc hién vong

AN

quét ma khong bi 16i "watchdog".

Chu y cén than khi st dung 1énh nay vi khi né nim trong
cac vong lip (khong két thic vong quét) hay khi né kéo dai
vong quét sé anh hudng téi hé thong, ching han nhu viéc thuc
thi cac tinh nang:

e Truyén thong (trii ché do FreePort)
e Cap nhat c4c dau vao ra (trii nhiing lénh truy xuét truc tiép)
e Cap nhat "Forcing"
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e Cap nhat céc bit dic biét, nhu SM0, SM5 dén SM29
e Chan doan 18i Run-Time
e Cac bd dinh thoi ¢é do phan gidi 10 ms va 100ms hoat dong sai léch (dic biét khi thoi
gian vong quét vugt qua 25s)
e Lénh STOP khong dudc thuc hién khi & trong chuong trinh xii ly ngit
Néu thoi gian vong quét cé thé vuot qua 300ms, hodc ¢ thé ¢ ngit kéo dai vong
quét 1én qua 300ms, ta phai dung léenh WDR.

Viéc chuyén cong tic cia CPU sang vi tri STOP sé& diing chuong trinh trong vong
1.4 giay.

Vi du st dung nhiing 1énh néu trén:

Stop, End, and WDR Example

LAD STL
MNetwark 1 Hatwork 1
SH5. 0 ) LD BM5. 0
{3708 Wihin an 10 error is detectad, STOP

force the transition 1o STOP mada.

Hetwork 15

. LD M5.6
Metwark 15 WLR
M5.6 When M5.6 is on, retrigger the )
————{wre ) Watchdog Reset (WDR) to allow )
the secan lime 1o be axtendad. Hetwork 78
) LD 10.0
Matwark 78 e
10.0

terminate the main program,

H fF—— =]  Whenlogison

FBD
Metwark 1
r— When an 110 arror s detectad,
aMS5 . 01— force the transition 1o STOP moda
Metwark 15
WDR When M5.6 is on, ratrigoer the
M5.6 Watchdog Reset (WDR) to allow
the scan ime to be extended,
Metwark 78
END Wihian 10.0 s on,
0.0 — terminate the main program.
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Jump to Label Example
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Lénh nhdy (JUMP) va nhan (LABEL):

Lénh nhay (Jump to Label) r& nhanh chuong trinh dén
mot doan 1énh dugc dédnh ddu bing mot nhan. Khi mot 1énh
nhay dugc thyc hién, dinh ngin xép luén ludn cé gia tri 1.

Nhan dung dé danh ddu vi tri cho cac 1énh nhay.

C4 hai 1énh trén c6 toan hang la mot s6 nguyén trong
khodng tti 0 dén 255 (s6 nhan). Déi véi CPU 212 chi dudc ti 0
dén 63.

Lénh nhay chi dugdc phép ré nhanh chuong trinh dén mot
nhan hodc 6 cung trong chuong trinh chinh, hodc 6 cung trong
mot chuong trinh con hay chuong trinh xii ly ngit.

Vi du:

LAD STL

MNeatwork 14
BMD .2

Metwork 33

LBL

fp————(ame) jumptoLBL4. Tup 4

HNetwork
4 If the retentive data has not been lost, Low SH0.2

You can use the JMP o LBL instrection
in the main program, in subroutines, or
in interrupt routines. The JMP and its
corresponding LBL must always be
located within the sama segmant of Natwork
cade (either the main program, a L 4
subroutine, or an interrupt routine).

FBD

Melwork 14

Network 33

If the retentive data has nat been kst,

e jump to LEL 4
8M0.2
¥ou can use the JMP to LBL instruction

in the main program, in subroutines, ar
inintarrupt routines, The JMP and its
correspanding LBL must always be
Lok Iocatad within tha same sagmant of
coede (eithar the main program, a
subrouling, or an intarrupt routing).
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; Chuong trinh con:
= Lénh goi (CALL) mot chuong trinh con chuyén quyén

diéu khién dén cho chuong trinh con dé. S7-200 ¢6 thé goi mot
—{rer) chuong trinh con ¢6 hodc khong c¢é tham sé. Trong STEP 7
Micro / Win 32, ta thém chuong trinh con vao chuong trinh tu

’E | Menu chinh Edit > Insert > Subroutine.
ol 1™ Lénh két thic chuong trinh con (Return) c¢é diéu kién
_[ mer két thuc viéc thyc hién chuong trinh con dé va tr§ vé chuong

trinh chinh khi thda man diéu kién trudc n.
Mot khi viéc thuc hién mét chuong trinh con két thic,

ET o quyén diéu khién dudc chuyén vé cho 1énh ké tiép lénh goi
chuong trinh con 4y.

Toan hang cua Iénh goi chuong trinh con chinh 1a dinh
danh cta chuong trinh con, 1a mot sé nguyén trong khoang tii 0
dén 255.

Nhiing 15i c6 thé dudc gdy nén béi 1énh nay (ENO = 0):

+ Bit dic biét SM4.3 = 1: 16i Run - Time.

+ 131 0008: s6 1an goi chuong trinh con vugt qua con sé cho phép.

STEP 7 Micro / Win 32 tu dong gin 1énh két thic va tré vé tif chucng trinh con
(RET) vao cudi mdi chuong trinh con dugc thém vao.

Mot chuong trinh con c6 thé dude goi tui trong mot chuong trinh con, hién tugng
nay goi l1a Nesting. Do sau cla Nesting tdi da 1a 08 14n goi. Viéc goi dén mot chuong
trinh con i chinh nd (dé qui - Recursion) khong bi cdm nhung ngudi lap trinh phai that

[ A S
221 222 224

s ¢an trong vdi cach dung nay.

Khi goi mét chuong trinh con, CPU luu lai toan bd ngin xép, ghi gia tri 1 vao
dinh ngin x8p va 0 vao cac gia tri con lai clia ngiin xép rdi chuyén quyén diéu khién cho
chuong trinh con. Khi viéc thuc hién mét chucng trinh con hoan tit, ngin xép dudc phuc
hdi lai trang théi trude dé va quyén diéu khién dugc chuyén vé cho chuong trinh da goi.
Luu y nhiing thanh ghi da ning (Accumulators) khong dudgc luu hay phuc hdi trong céc
qua trinh trén.

Viéc goi mot chuong trinh con véi tham sé dude thuc hién thong qua viéc dinh
nghia cho chuong trinh con mot bing tham s6 cuc bd. Mdi tham sé bao gom tén tham s
(t6i da 08 ky ty), kiéu bién (vao, ra hay tam thoi) va kiéu dii liéu (Bool, Byte, INT, ...).
MB&i chuong trinh con ¢6 thé ¢é nhiéu nhét 16 tham sd.
Kiéu bién ctia tham sd xac dinh tham s6 vao cho chuong trinh con (IN), viia vao
vtia ra (IN_OUT) hay la tham s6 ra tif chuong trinh con (OUT). Cu thé nhu sau:
e Tham sé dang vao (IN) dudc truyén dén cho chuong trinh con: Néu tham s6 1a dia chi
truc tiép (vi du VB10), ndi dung 6 nhd & dia chi 4y sé dudc truyén vao cho chucng
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trinh con; Néu tham sé 12 dia chi gian tiép (vi du *AC1), ndi dung 6 nhé dudgc tré dén
sé dugc truyén vao cho chuong trinh con; Néu tham s6 1a hing sé (vi du 16#9A8B)
hay 1a mot dia chi (vi du &VB100), hing s6 hay dia chi dy sé dugc truyén vao cho
chuong trinh con.

e Tham s6 dang vao - ra (IN_OUT): chucng trinh con st dung sd liéu ti dia chi xac
dinh béi tham sé nay dong thoi xuét dif liéu ciing ra dia chi 4y. Hién nhién ring tham
s6 dang nay khong thé 1a mot hing sé (nhu 16#1234) hay dia chi (nhu &VB100).

e Tham s6 dang ra (OUT): chuong trinh con xuét dif liéu ra dia chi nay. Tham sé dang
nay khong thé 1a mot hiing sé (nhu 16#1234) hay dia chi (nhu &VB100).

e Tham s6 cuc bd (TEMP): 1a nhiing tham s6 dudc chuong trinh con st dung chi trong
pham vi chuong trinh con nay.

Name Var. Type Data Type Comment
EM IM BOOL
oo | M1 I BOOL
LBl | IN2 1 BYTE
LEz.0| N3 IM BOOL
LDa | IM4 1M DWORD
w7 | INGGILITH IMACIIT WORD
Lpa |LOuUT ouT DWORD
: TEMP

D& thém vao mot tham s cho mét chuong trinh con, trong bang cac tham sé &
dau chuong trinh con (hinh phia trén) dit con trd vao kifu bién ta mudén thém (IN,
IN/OUT, OUT hay TEMP), nhin phim phai chuét va chon Insert > Row below dé thém
vao mot tham sé mdi & vi tri dudi con trd véi dang tham s thich hop.

Kiéu dit liéu clia tham sé xdc dinh kich thudc cling nhu dinh dang cta né:

e Kiéu dong ning lugng (Boolean Power Flow): dudc xem 1a kiéu bit 16 gic nhung chi
c6 thé 1a dang vao (IN) va phai dugc khai bdo trudc tit ca cac kifu khac (nhu nhiing
tham s6 EN va IN1 trong vi du trén).

e Kiéu bit 16 gic (Boolean): dai dién cho mot bit, c¢6 thé 1a dang ra (OUT) hoic vao
(IN), nhu IN3.

e Kiéu Byte, Word, DWord: tham s ra hosc vao, 1, 2 hay 4 bytes dai dién cho cac sé

khong dau (unsigned).

e Kiéu Int, DInt: tham sb ra hodic vao, 2 hay 4 bytes dai dién cho cac sé nguyén c6 déu
(signed).

e Kiéu Real: tham sé ra hodic vao, dai dién cho cac s6 thuc ddu phdy dong 4 bytes (theo
chudn IEEE).

Mot vi du goi chuong trinh con vdi cdc tham sé dudc khai bao nhu trén:
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LAD STL
10.0 o 0.0
— — SERLO CALL 10, TO0.1, VEIO,
10.1 h 11.0, &EVB100,
B *AC1, VD200
1K1 OUTL [ VD200
vB10 —| INZ
11.0 — N3
&VB100 — TH4
*AC1 —TH/CUT

Trong vi du trén, tham sé IN4 = &VB100 dugc chia vao mot tii kép (double word
unsigned). Néu gan cho tham sé mot gid tri la hing s6, 16#1234 ching han thi phai xac
dinh kiéu dii liéu cho nd bing cach viét DW#16#1234.

Khi mét chuong trinh con dudc goi, né bao gdm mot vung di liéu cuc bo chia cac
tham s6 (dugc danh dia chi nhu ¢t dau tién clia bang cdc tham sé). Nhiing tham s6 dang
vao s€ dudc sao chép vao vung di liéu cuc bd nay trudc khi chuong trinh con thuc hién va
nhiing tham s6 dang ra lai dugc sao chép ra tii vung 4y sau khi viéc thuc hién chuong
trinh con hoan thanh. Luu y chuong trinh con khong kiém tra kiéu dif liéu nén ngudi 1ap
chuong trinh phai chi y st dung dung kiéu da khai bdo.

T4t nhién thi ty cac tham sé cling phai phu hop nhu da khai bdo (dic biét trong
STL): déu tién 1a dang vao (IN) r6i dén cac dang vao - ra (IN/OUT) va dang ra (OUT).

Vi du sti dung chuiong trinh con:

Subroutine, and Return from Subroutine Example

LAD STL
MAIN
Matwork 1
N k1l
MO .1 gerio | Onthe first scan L;m“ 0. 1
——— Call SBR10 for initialization. L 10
SUBROUTINE 10
Start of Subroutina 10
MNetwork & Hetwork 6
Mid.2 LD Ml4.3
}_{ { RET | A conditional return (RET) from CRET
- Subrouting 10 may be used
Each subroutine is aulomatically
terminated by STEP 7 MicraWWIN 32
3.0, This terminates Subrouting 10
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FED

MAIN

SBR10Q
BMD.1 — EN

SUBROUTINE 10

RET

Mild4.37]

9. TAP LENH IEC 1131-3

10. PHU LUC
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