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6. SIMATIC Numerical Function Instructions:

Kicu dit
M6 ta Toéan hang liéu
STL LAD (Description) (Operands) (Data
Types)
Square Root
Lénh thyc hién phép IN: ID, QD, MD,
liy can bac hai ciasé | VD, SMD, SD, LD,
SORT thuc 32 bjt. Két qua HC,AC, Constant,
— EN cling 1a s6 32 bit dugec | *VD, *AC, *LLD
SQRTIN.OUT | | © | | ghiviotirkép OUT. | OUT:ID,QD,MD, | R
VD, SMD, SD, LD,
HC,AC, *VD, *AC,
*LD
Natural Logarithm (logarit tu nhién)
Lénh Natural IN: ID, QD, MD,
Logarith thyc hién VD, SMD, SD, LD,
phép logirit tu nhién HC,AC, Constant,
SORT cua sb thuc 32 bit, Két *VD, *AC, *LLD
1 EN qua dugc luu vao tur OUT: ID, QD, MD,
LN IN, OouT — IN oUuT [— kép OUT. VD, SMD, SD, LD, Real
Lénh nay ciing dugc HC,AC, *VD, *AC,
sir dung dé thuc hién | 41
phép logarit co s6 10
tir phép lay logarit tu
nhién.
Natural Exponential (phép lay tu nhién)
IN: ID, QD, MD,
P VD, SMD, SD, LD,
— EN HC,AC, Constant,
_ | *VD, *AC, *LD
EPX IN, OUT IN our OUT: ID, QD, MD, Real
VD, SMD, SD, LD,
HC,AC, *VD, *AC,
*LLD
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Sine, Cosine and Tangent

Lénh Sine, Cosine va
SIN Tangent dinh gia tri
ham lugng giac cua
—| w our = | gbc IN (s6 thue 32
bit). Két qua dwgc lvu | IN: ID, QD, MD,

SIN IN, OUT

vao doubleword OUT. | VD, SMD, SD, LD,
cos Véi diéu kién: IN tinh | HC,AC, Constant,
—| EN béng radian, néu 1a do *VD, *AC, *LLD
COSIN,OUT | 1y our | thi phai thyc hién OUT: ID, QD, MD,
phép chuyén tir 4o VD, SMD, SD, LD,
sang radian bang cach | HC,AC, *VD, *AC,

Real

thuc hién 1énh LD
TAN MUL R dé nhan gia
TAN IN, OUT trj IN V6i 1.745329E-
—| woour |2 (n/180)

Lénh thyc hién tinh’
toan vong lap, voi s .
thir tir 1a LOOP s BYTE
(0<=LOOP<=T7) va

bang tham chiéu cia

qua trinh 1a TBL.
! Trude khi thuc hién
qua trinh tinh todn
vong lap PID nay can
phai thuc hién mot $6
thu tuc quy dinh trude
khi qua trinh tinh toan
]cjhren ra nhu’;. vice k‘hal LOOP:
4o tham so0 cua ham, BYTE
dia chi ciia mang dir Constant (0 +7)
liéu, léy mau tin hiéu
vao analog dau vao,
thuc hién qua trinh
tinh toan, chuan hoa,
hiéu chinh... Phan nay
s€ dugc trinh bay cu
thé & chuong sau.

PID
PID TBL, LOOP | | &V

— TBL OUT |—
— LOOP
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7. SIMATIC Move Instructions:

Mo ta Toén hang Kiéu dir liéu
STL LAD Description Operands Data Types
Move Byte, Move Word, Move Double Word and Move Real
Lénh thuc hién IN: IB, QB, MB, VB,
viéc chuyén di SMB, SB, LB, AC,
| E]]\‘;IOVfB liéu tur byte IN vao Constant, *VD,
MOVB IN, OUT byte OUT khi co *AC,* LD Byte
1 AV oUT | suon 1én cua tin OUT:IB, QB, MB,
hi¢u vao. VB, SMB, SB, LB,
AC, *VD, *AC,* LD
Lénh thuc hién IN: IW, QW, VW,
viéc chuyén dir LW, SW, AIW, T, C,
MOV W liéu tir Word IN AC, Constant, *VD,
A vio Word OUT | *AC, *LD
MOVW IN,OUT | — w our |~ | khi c6 sudn Ién OUT: IW, QW, MW, Word, INT
cua tin hiéu vao. SMW, VW, LW, SW,
AIW, T, C, AC, *VD,
*AC, *LD
Lénh thuc hién IN: ID, QD, MD,
viéc chuyén dir VD, SMD, SD, LD,
liéu tr kép IN vao | HC,AC, & VB, &IB,
] %\?V,DW tur kér; OUT khi ¢c6 iQB&gLSéB, &MB,
suon 1én cua tin T, , Constant, DoubleWord,
MOVDIN.OUT | — w our |~ | higu vao. *VD, *AC, *LD DINT
OUT: ID, QD, MD,
VD, SMD, SD, LD,
HC,AC, *VD, *AC,
*LD
Lénh thuc hién IN: ID, QD, MD,
viéc chuyén dir VD, SMD, SD, LD,
E}z\t’mm lidu 1a b thuc tir HC,AC, Constant,
tur kép IN vao tur *VD, *AC, *LD
MOVRIN,OUT |y our [~ | kép OUTkhico | OUT: ID, QD, MD, Real
suon 1én cuia tin VD, SMD, SD, LD,
hi¢u vao. HC,AC, *VD, *AC,
*LD
Block Move Byte, Block Move Word, Block Move Double Word and Block Move Real
Lénh thuc hién IN, OUT: IB, QB,
BMB IN, OUT, viéc chuyén N MB, VB, SMB, SB, Byte
N _| swovs || byte dit ligu tinh tir | LB, #VD, *AC, *LD.
— W~  our |[—
— N
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byte IN vao vung | N: 1B, QB, MB, VB,
dia chi tinh tir byte | SMB, SB, LB, AC,
OUT khi c6 suon | Constant, *VD, *AC, Byte
Ién cua tin hiéu *L.D
vao. 1 <=N <= 255
Lénh thuc hién IN: IW, QW, VW,
viée chuyén N tr | LW, SW, SMW, AIW,
don dir li€u tinh tur | T, C, AC, *VD, *AC,
tir don IN vao *LD
BLEMOV W vung dia chi tinh | OUT: IW, QW, VW, Word
— BN tir tir don OUT khi | LW, SW, SMW, AQW,
BMWIN,OUT, | 1 .7 |- c6suonléncuatin | T>C, AC, *VD, *AC,
N — N hi¢u vao. *LD
N: IB, QB, MB, VB,
SMB, SB, LB, AC,
Constant, *VD, *AC, Byte
*LD
1 <=N<=255
Lénh thuc hién IN, OUT: ID, QD,
viéc chuyén N tir | MD, VD, SMD, SD, DWord
BLKMOV D kép dir liéu tinh tr | LD, *VD, *AC, *LD.
BMD IN, OUT, [~| ¥ HEkSRIN Zh N: 1B, QB, MB, VB
N — v our (—vingdiachitinh oypigp 1 A,
- " tir tur kep OUT khi Constant, *VD, *AC, Byte
c6 suon 1én cua tin LD
hiéu vao. | <= N <= 255
Swap Byte
Lo 1 | cta2 byte tromg e | TN IW. QW, v,
SWAP IN ENENO — o INy S Lw, sw, SMw, AIW, Word
- N ) T, C, AC.
Move Byte Immedieate Read/ Write
Lénh doc tic thoi | IN: IB
_| MOvBIR gié trj ¢ byte dau
BIR IN, OUT vao ¢ cong vat ly OUT: IB, QB, MB, Byte
LY _9YT || IN va ghi truc tiép | VB, SMB, SB, LB,
vao byte OUT. AC, *VD, *AC, *LD
Lénh doc tirc thoi | IN: IB, QB, MB, VB,
_| porBm gia tri 3 byte IN va | SMB, SB, LB, AC,
BIW IN, OUT ghi tryc tiép ra dau | Constant, *VD, *AC, Byte
LN O 1T ra s céng vat ly *LL.D
byte OUT. OUT: QB
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LAD STL
2.1 lDLEMOTV B Maowve LD 12.1
F BN EMC Amay 1(VE20toVBZ3) to | EmMB VE20, VE1OO, 4
Aray 2 (VB100 to VB103)
VB2O0-{IN  CUT[ VE100
o I
FED
DLEMOV D
IZ.1—|EM  ENO ﬁ
VB2O-IN  CUT [=VE100
4=u
Application
VEZD VB21 VBZ2 VB23
armyd J30] [ ] [32] |33
block mave
VB100  WB101  WB10Z  WB103
Array 2 | 30 | 31 32 | | 33 |
Hinh 3.31: Vi du minh hoa vé cach stir dung 1énh kh6i ham
LAD STL
I2.1 MOV B LD IZ.1
| MOVE  WBRD, ACD
1 e I SWEP A0
VEEO—{ IN _ oUTj=—2c0
EWAP
EN  EHCl—
2CO={ IH
FBD
MOV B EWAP
I2.1=|EN  ENC EN ENOM
VEEO ={ TN CUTRACO ACl= IN
Application
v Swap
VBsD | C2 ACO
mave swap
ACO ACO

Hinh 3.32: Vi du minh hoa vé cach sir dung 1énh kh6i ham
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8. SIMATIC Table Instructions:

Céc lénh 1am viéc voi bang dir ligu got tic 1a 1énh bang, cho phép nhap dir liéu vao
mot bang, sép xép sb lugng theo thir tu da dugc nhdp vao hoac theo thur ty nguoc lai.

Bang dugc dinh nghia 1a mot mang tir don xép lién nhau tir dia chi thap nhat tinh
tir ddu bang dén dia chi cao nhét tinh dén cudi bang. Hai tir don dau tién cia bang dung
dé quan ly bang. Dt liéu dugc ghi vao trong bang bat dau tir tir don thr 3 trong bang, mdi
dir lidu chiém mot tir don, mot bang chi chira t6i da 100 dir liéu. C6 nghia 1a bang 16n
nhat c6 204 byte.

Hai tir don dau bang c6 ¥ nghia nhu sau:

Befora axecution of ATT Aftar exacution of ATT

V100 | jEEE I

VW200 [olUe TL {max. no. of entries) Wz oo ] TL (max. no. of entrias)
Ww2oe | oouZ EiC {entry count) Wi [ ouos EC {antry count)
a2 [ 831 dO {data ) Wiwaid [ 5431 dd (data 0)

Wwaos | Bo42 I d1 (data 1) WW20s | B2 I d1(data 1)

WWwa20s [ oo Wwaos [ 1234 1 d2 (data2)

WW210 30K WW210 | oo

WiW212 00K VW12 | oo

WW214 300K WW214 | 0o

Hinh 3.33: M6 ta bang dir li¢u

+ Tir ddu ky hiéu bang TL, chtra kich thudc cia bang khong ké hai tir don quan 1y.

+ Tir don thir hai ky hiéu bang EC, dé quan 1y s6 céc dit liéu hién c6 trong bang.

Bit SM1.4 duoc dung dé béo trang thai day bang.
Céc 1énh 1am viéc v6i bang gom c6 céac lénh:

+ Nhap thém dir li¢u vao bang: ATT - Add to Table (AT T _TBL).

+ Lay dir liéu ra khoi bang theo tht ty vao trude ra trudc: First - In - First - Out
(FIFO).

+ LAy dir liéu ra khoi bang theo th ty vao sau ra trude: Last - In - First - Out
(LIFO).
Tip: Lénh bang dwoc thiee hién lién tuc (mét tir trong mot vong quét) khi dau vao van con
duwoc kich. Boi vay truoc khi goi lénh lam viéc voi bang nén thuc hién lénh phat hién
swon 1én (EU) cho tin hiéu dau vao.

Kiéu
Mo ta Toén hang dir liéu
STL Ll Description Operands Data
Types
Add to Table
Lénh ghi thém vao bang mot DATA:
dit liéu kiéu tir don, duge xac IW, QW, VW,
ATT DATA AD T TBL dinh bang ndi dung cia toan LW, SW, MW,
TABLE |1 ENO {— | hang DATA trong lénh. Bang | SMW, AIW, T,C, | INT
—{ para duoc chi dinh trong 1énh bang AC, Constant,
— TBL toan hang TBL x4c dinh tir ,dﬁu *VD, *AC, *LD
tién cnia hano tire 13 TT. Nén
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tién cua bang, tire 1a TL. Néu
bang da day tac 1a EC=TL, Bit

SM1.4=1. TBL:

Dir liéu méi duge dua vao sé€ IW, QW, VW,

nam trong tir chua dung dau LW, SW, MW, Word
tién, tuc l1a ngay sau dir liéu SMW, T, C, *VD,

dugc nhép trude do6. Khi [énh *AC, *LLD

thuc hién xong thi ndi dung cua
tur EC tdng thém 1 don vi.

LAD STL
LD I13.0
ATT w100, wW200
I3.0 AD T TBL
|— EM EHNC |—
Vw100 o DATA FED
AD T TEL
VW200 = TEL T
TW100= DaTA
w2004 TEL
Application
Bafora execution of ATT After execution of ATT
V100 | jggg
VW200 OO | TL {mas. no. of entries) wwzo0 I oone 1 TL imax. no. of entries)
Vw202 | D00 EC {entry count) WW202 D00 EC iantry court)
vz [ s3] di (data 0) Vivaod [ 5431 dd (data 0)
Wwaos | Bo42 I di(data 1) WW206 | 8042 | di(data 1)
YW2os [ ooo Ywaos 1234 1 d2 (data2)
YVW210 000 VW20 | soooe
WiW212 YK WW212 | oo
Vw214 MO0 VIW214 | s

Hinh 3.34: Vi du vé cach thuc hién 1énh ATT

Str dung Iénh tim kiém dé tim dit liéu theo mau cho trudce trong mdt bang. Mau dit
lidu dinh trude 14 ndi dung cia toan hang PTN cia 1énh. Tham s CMD 1a luat tim kiém,
c0O 4 luat tim kiém: =, <>, <, >.

Béang dugc chi dinh trong 1énh tim kiém duoc chi dinh béng ndi dung cua toan
hang TBL chi 6 nhd nam ngay trudc ving chira dit liéu ciia bang (6 nay chinh 1a 6 tir don
EC).

Bang quy dinh cho 1énh tim kiém bao gém b dém EC tirc thdi c6 kiéu tir don ghi
sd céc dit liéu c6 trong bang va ving dit liéu cta bang. S lugng 16n nhét cac dit lidu cua
bang c6 thé c6 ciia bang 1a 100.

MBbi dit liéu trong bang co kich thudc bang tir don. Dit liéu trong bang duoc danh sb tir
0+n v&i n co gid tri cuc dai bang 99. S6 cac dir liéu co trong bang 13 ndi dung cua tir don
EC, khong bt bujc Ignh tim kiém phdi bit ddu tiv dau bang. Lénh c6 thé bat dau cong
viée tim kiém tai mot diém bat ky trong vung dit li¢u. Toan hang INDX xac dinh diém
xudt phét ctia cong viée tim kiém bang viéc chi ra chi s6 (0+99) cta dit liéu dau tién trong
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ving dinh tim kiém. Nhu vy mudn tim tr dau bang INDX phai c6 gia tri bang 0. Noi
dung cua INDX 14 s6 nguyén trong khoang tir 0 dén EC.

Néu str dung 1énh tim kiém vai bang dugc tao boi cac 1énh ATT, FIFO, LIFO thi 6
nhé EC 1a 6 nhé dau bang phai dugc chi dinh trong 1€nh tai toan hang TBL. Khi st dung
Iénh ATT, FIFO, LIFO do1 hoi phai thong bao tur s6 cac dau vao cuc dai cho 1énh (6 nhé
TL) con khi str dung 1énh tim kiém TBL FIND thi khong can. Toan hang SRC cua 1énh
tim kiém 1 tén ctia 6 nhé EC (2 byte).

Ct phap cta 1énh tim kiém trong LAD va STL khac nhau. Trong khi ca 4 luat tim
kiém CMD trong LAD, thi trong STL tuong tng v&i mdi luat tim kiém c6 1 1énh tim
kiém riéng. Nhu vay trong LAD chi c6 1 hop cho 4 1énh tim kiém thi trong STL la:
FND=, FND<>, FND<, FND>.

Noi dung cua toan hang trong LAD duoc quy dinh nhu sau:

a) CMD = 1, tim theo luat = (bing nhau.).
b) CMD = 2, tim theo luat <> (khac nhau).
c) CMD = 3, tim theo luat < (nhé hon).

d) CMD =4, tim theo luat > (16n hon).

Kiéu dit
Mo ta Toén hang liéu
STL LAD Description Operands Data
Types
Table Fine
FND= TBL, Thuc hién viée tim kiém | TBL: IW, QW,
PARNT, INDX trong bang xac dinh boi | VW, LW, SW,
TBL , batdau trvi tri | MW, SMW, AIW, Word
dit ligu INDX 6 nhé chir | T> G *VD, *AC,
dit liéu PARNT. Luat | *LD
tim kiém duoc quy dinh | PTN: IW, QW,
FND<> TBL, D 7 T8 bdi CMD co gidtritr 1 | YW, LW, SW,
PARNT, INDX EN ~ ENO dén 4 tuong (mg =, <>, 1}4\?3’» il\C/IW, AIW, INT
<, > o TR
. Khi tim thiy , INDX s¢ | constant. *VD.
PN chivio 0 i lidu du =T iB
INDX tién tim dugc trong bang | \ 1 S'MW ATW
FND< TBL, CMD va Iénh dyoc ket thuc. T.C. *VD. AC.
PARNT, INDX Do d6 dé timkiémdt | ,; 5 Word
liéu tiép theo, INDX
phai dugc tang gia tri |
va goi lai 1énh nay. Néu CMD: Constant
nhu khéng tim thay
FND> TBL, INDX c6 gia tri ding Byte
PARNT, INDX bang gia tri ciia by dém
EC.
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Béang 3.5: Su khac nhau gitra bang dir li¢u dinh nghia béng Iénh ATT, FIFO, LIFO va

1énh FIN
Table format for ATT, LIFO, and FIFO Table format for TEL_FIMD
(MDA TL (max. no. of entries)
0005 EC {entry count) VW22 OGS EC (entry count)
SR dd (data 07 V204 A d0 (data 0}
LELE d1 (data 13 WIWZ06 A d1 (data 13
v W d2 (data 2) WViNZ08 Mo d2 (data 2)
V210 SR d3 (data 33 V210 A d2 (data 3)
W22 A a4 (data 43 W2 12 A d4 (data 43
W24 LEAE db (data &) ViIVZ2 14 A d5 (data &)
LAD STL
12.1
FHD'=- VW202, 16#3130, AC1
12.1 TEL FIND FBD
= ENE When 12.1 5 0N, TEL FIND
w202 4TEL saarch the table for a I2.1—En En:ﬂ
1683130 = FTH ;‘?||3.IE-|3E|EL;:B| to TH202 = TEL
AT - THOX 16¥3130=PTH
1—{CHD AC1= THOX
14CMo

Application

This is the table you are searching. Ifthe table was created using ATT, LIFD, and FIFO instructions,
WW200 contains the maximum number of allowed entries and is not required by the Find instructions.

WW202 [N EC {antry count)
WVV204 3133 dC {data O
WW206 4142 d1 (data 1)
WVW208 130 d2 (data 2)
WW210 3030 d3 (data 3)
VW12 3130 d4 (data 4)
WWW214 4541 ds (data 5)

ACT AC1 must be set to O to search from the top of tabla.

Execute table search

ACT contains the data entry number comasponding to the first
AC1 match found in the table (d2).
Incrament the INDX by one, before searching the remaining
AC1 antries of the table.
Execute table search
ACT contains the data entry numbsar comasponding to the sacond
AC1 match found in the table (d4).
AC Inzrament the INDX by one, before searching the remaining entries

of the table.

Exacute table search
ACT contains a value equalto the entry count. The entire table has

AC1 been searchad without inding ancther match.
Befora the table can be searched again, the INDX value must be
ACT raset 1o 0 |

Hinh 3.35: Vi du vé cach sir dung 1énh tim kiém FND
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Kiéu dit
STL LAD Mq ta‘ Toan hang liéu
(Description) (Operands) (Data
Types)
Fisrt - In - Fisrf - Out
Lénh lay dir li€u dau TBL: IW, QW,
tién cia bang ra khoi VW, LW, SW,
bang. Néu bang da trong | MW, T, C, *VD,
c6 nghia la dir li¢u trong *AC, *LD INT
do dugc lay ra hét, hay
o EC=0, bit SM1.4=1. Dix
FIFO TABLE, | v  evo |— | li¢u lay ra dugc ghi vao
DATA L DA DATA (kiéu tr). Cac dir
] | liéu con lai dugc don 1én | DATA: IW, QW,
vi tri trén d€ 1ap cho VW, LW, SW,
trong vira mai bi lay di. | MW, SMW, AIW, Word
Khi 1énh thyc hién xong | T, C, AQW, *VD,
ndi dung cua EC giam *AC, *LD
di mot don vi.
LAD STL
4.1 FIFG LD T4.1
f——en  ENOR FIFO Vw200, Vw400
VW2ZO00—TEL DATA [~ VW400 FED
I4.1=|EN FIFGEI-}J%
VW200 =TEL  DATAR VW00
Application
Befora execution of FIFD After exacution of FIFO
WVW400
WW200 | OolE TL {max. no. of enfries) Ww200 | oule R TL (max. no. of entries)
Vw202 [ O00s EC {antry count) Vw202 | oo EC {antry count)
viwaod TE5991 1 d0 (data 0) viwzod T2 1 d0(data 0)
Vw206 Bz ] d1 (data 1) vwzos 1232 1 d1idata 1)
Vw208 1299 | d2 (data 2) vz oo
WW210 [ moom WW210 [ soom
Vw212 | oo WW212 | oo
VW24 | oo WW214 | oo
Hinh 3.36: Vi du vé cach str dung Iénh FIFO
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Kiéu dit
STL LAD M§ té‘ Toan hang liéu
Description Operands Data
Types
Last - In - Fisrf - Out
Lénh lay dit liéu cudi TBL: IW, QW,
cung cua bang ra khéi VW, LW, SW,
bang tuc 1a dit liéu dugec | MW, T, C, *VD,
nhap sau cing. Néu *AC, *LD INT
bang da trong c6 nghia
o 1a dir liéu trong d6 dqu
— v Evo |—| lay ra hét, hay EC=0, bit
LIFO TABLE, SM1.4=1. Dit lidu lay ra
DATA — ™ P | quo ghi vao DATA
(kiéu tir). Céc dir lidu DATA: IW, QW,
con lai duogc don 1én vi VW, LW, SW,
tri trén dé lap chd trong | MW, SMW, AIW, |  Word
vira méi bi lay di. Khi | T, C, AQW, *VD,
1énh thyc hién xong ndi *AC, *LD
dung cua EC giam di
mot don vi.
LAD STL
LD I4.0
4.0 — LIFO Vw200, VW300
|7 EI BN — FED
VW200=TEL [ATA = VW300
14.0 e T o =
VW200 =|TEL DATA |- VW300
Application
Bafore execution of LIFO After excecution of LIFO
VW00
WW200 [OoET ) TL {max. no. of enfries) W20 ooue ] TL imax. no. of entries)
WW202 [ 0003 || EC {entry count) w202 [ 0002 | EC (entry count)
WW204 | 5431 | d0 (data0) WW204 [ 5931 | d0 (data 0)
w206 | 8oz || d1 (data 1 w206 |82 | d1 (data 1)
WW208 [T233 ] d2 (data 2 WW208 [ oo
WW210 | oo WW210 | oo
VW12 | oo WW212 | oo
W14 | oo WW214 | oo
Hinh 3.37: Vi du vé cach sir dung 1énh LIFO
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. , Kicu dit
STL LAD Dels\::lfi t?ion %aélr:r?gsg ligu
P P Data Types
Memory Fill
IN: IW, QW, VW,
LW, SW, MW, SMW,
Lénh dién gia tri AIW, T, C, AC, Word
chira trong Word IN | Constant, *VD, *AC,
_| L o L | vao mang bat dau tir | *LD
N » ] voour [T Nlasbtirdoncoa | SMB, SB, LB, AC, Byt
N mang, 1<=N<=255 Constant, *VD, *AC, yte
*L.D
OUT: IW, QW, VW,
LW, SW, MW, SMW, Word
AIW, T, C, *VD, *AC,
*L.D
LAD STL
2.1 FTLL W | Clear V200 to V218 LD 2.1
p——Eu  Encl FILL 0, wwz200, 10
01
10 = M OITT e w200
FED Application
r2.1an Ewo — [ o ]
+0=]1H oUTh vwW200 VWT;J!JU V202 VW21
10 e | B
Hinh 3.38: Vi du vé céach st dung 1énh FILL
9. SIMATIC Logical Operation Instructions:
Kiéu dir
Mo ta Toén hang liéu
STL LAD Description Operands Data
Types
And Byte, Or Byte, Exclusive Or Byte
IN1, IN2: Byte
Lénh thuc hién AND gitra cac | IB, QB, MB,
- Z%NDE]?O L | bit trong Ung cua hai Byte VB, SMB,
ANDB INI, ] || INT va IN2, két qué ghi vao SB, LB, AC,
ouT | %ﬁ our Byte OUT. Constant,
*VD, *AC,
*[.D
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Lénh thyc hién OR gitra céc OUT: Byte
WOR B bit turong u’nglg( 91’1a hai I]13yte IB, QB, MB,
EN ENo [— | IN1 va IN2, két qua ghi vao VB, SMB
ORB IN1, OUT ’ ’ ’
w1 our — | Byte OUT. SB, LB, AC,
IN2 *VD, *AC,
*L.D
Lénh thyc hién XOR gitra céc
WXOR_B : . , .
XORB IN1 EN ENo [— | bit tuong Umg cua hai Byte
OUT > N our IN1 va IN2, két qua ghi vao
IN2 Byte OUT.
And Word, Or Word, Exclusive Or Word
Lénh thyc hién AND giira cac | IN1, IN2:
WAND W | | bit tuong trng ctia hai Word IW, QW, VW,
ANDW INI, N ENO I INT va IN2, két qua ghi vao | LW, SW, MW,
OUT INI oUT [ | Word OUT. SMW, AIW, T,
IN2 C, AC,
Lénh thyc hién OR gitta cac | - or>iatt *VD:
WOR W | | bit trong ung cua hai Word ’
ORW IN1, OUT ENENO I INT va IN2, két qua ghi vao Word
iN1our [ | Word OUT.
IN2
Lénh thyc hién XOR gitra cac | OUT:
WXOR W | | bit trong ung cua hai Word W, QW, vw,
XORW IN1, EN-ENO IN1 va IN2, két qua ghi vao | LW, SW, MW,
ouT w1 our [~ | Word OUT. SMW, T, C,
IN2 AC, *VD,
*AC, *LLD
And DWord, Or DWord, Exclusive Or DWord
Lénh thuc hién AND gitra cac | IN1, IN2: Double
WAND_DW . . - S A
ANDD INL, v o bt tuqng ng cua }{al tur k‘ep ‘ ID, QD, VD, Word
IN1 va IN2, két qua ghi vao tir | LD, SD, MD,
OUT N oUT [ kgp OUT. SMD, HD, AC,
2 Constant, *VD,
Lénh thuc hién OR gitta cac | AC *LD
EVA(/)&?NVZ | bit twong g cua hai tir kép
ORD 1, 0OUT IN1 va IN2, ket qua ghi vao tu
INI OUT [ ke
N kép OUT.
XORD INI, Lénh thyc hién XOR gitfra cac | OUT:
OuT WXOR_DW bit twong (g clia hai tir kép ID, QD, VD,
EN ENO ™1 IN1 va IN2, két qua ghi vao tir | LD, MD, SMD,
w1 our [ kép OUT. AC, *VD,
N2 *AC, *LD
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LAD STL
4.0 WAND W
| EN —ENO— o 4.0
" ANDW AC1l, ACO
BC1 =~ TH1 OUT= 220 o ac1, wW100
BCD A INZ KOEW AC1l, ACO
WOR W
EN ENOF=
BC]1 = TH1 QT = WL 00
WWL00 qInz
WXOR W
EN ENO—
BC1 = TH1 OUT= 220
EC0 = THZ
FED
WAND W WOR W WHEOR W
I4.0 —EH ENO EHN ERE EN ENO| %
AC1 = TH1 O] = BCO AC1=IHN1 OUTM=vVW100 AC1=IN1 ouUTrAac
200 JInz VWL00 4182 AC) = THZ
Application
And Ward Cr Word Exclusive Or Word
ACA[ 0001 1111 0110 1101 ACT 0001 1111 0110 1101 | ACH [000T 1111 0110 1101 |
AMD (]=] XOR
ACO[ 1101 0011 1110 0110 w400 (1101 0011 1010 0000 ]  ACO D001 0011 0110 0100
aquals aquals aquals
ACO[DO0T 0011 0110 0100]  WWA100 1101 1191 110 1901 | ACO [T000 1100 0000 1001]

Hinh 3.39: Vi du vé cach sit dung lénh AND, OR, XOR

Kiéu dit
M6 ta Toén hang liéu
STL LAD Description Operands Data
Types
Invert Byte, Invert Word, Invert DWord
Lénh Qéo tung bit gﬁa IN:IB, QB, MB,
byte dau vao IN, két qua | VB, SMB, SB, LB,
INV B dua ra dau ra OUT. AC, Constant,
—| N ENO I | Thuong thi dau vao va *VD, *AC, *LD
INVB - OUT | _ N/ our [— | racung dia chi. OUT:IB, QB, MB, Byte
VB, SMB, SB, LB,
AC, Constant,
*VD, *AC, *LLD
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Lénh déo ting bit cua tr | IN: IW, QW, VW,
don dau vao IN, két qua | LW, SW, MW,
dua ra dau ra OUT. SMW, AC, AIW , T,
o |— | Thuong thi ddu vaova | C, Constant, *VD,
INVW  OUT | _| || ra cung dia chi. *AC, *LD Word
INIoUT OUT: IW, QW,
VW, LW, SW, MW,
SMW, AC, T, C,
*VD, *AC, *LD
Lénh dao ting bit cua tur | IN: ID, QD, VD,
YD kép dau vao IN, két qua | LD, SD, MD, SMD,
— eN ENo |— | duara daura OUT. HD, AC, Constant,
INVD OUT |_| w our — Thudng thi dau vao va *VD, *AC, *LD DWord
ra cung dia chi. OUT: ID, QD, VD,
LD, SD, MD, SMD,
AC, *VD, *AC, *LLD
LAD STL
4.0 INV W LD 14.0
I EN ENC (— Ve aco
FBD
200 — IH oUT |— 220 INV W
4.0 Em  EMO ﬁ
ACD 1M OUT = 220
Application
Invert Word
ACO [ 11070111 1001 0101 |
complameant

ACO [ 0010 1000 0110 1010 |

Hinh 3.40: Vi du vé cach sir dung I¢énh INVB, INVW, INVD
10. SIMATIC Stack Logic Instructions:

Céc 1énh tiép diém trong dai s6 Boolean cho phép tao lap dugc cac mach logic
(khong c6 nhé). Trong LAD cac mach nay biéu dién thong qua ciu tric mach, mac nbi
tlep hay song song cac mach tiép diém thuong dong va cac tlep dlem thuong mo. STL ¢6
thé sir dung cac 1énh A (And) va O (Or) cho cac tiép diém mic nbi tlep va song song la
thuong ho hodc cac 1énh AN (And Not) va ON (Or Not) cho cac tiép diém mic ndi tiép
va song song la thuong dong. Gia tri cua cdc bit trong ngan xép thay doi tuy thudc vao
tung 1énh. Trong phan nay chung ta s€ di sau hon vé sy lam vi€c cua cac bit trong ngan
xép, viéc hiéu va nim bat vé ngin xép 1a diéu rat can thiét trong van d& lap trinh ding
ngon ngir STL.

Ngoai nhitng 1énh 1am viéc tryc tiép voi tiép diém, S7-200 con c6 5 1énh dic biét
biéu dién cac phép tinh cta dai s6 Boolean cho cac bit trong ngin xép, dugc goi 1a cac
1énh stack logic. Trong LAD khong dung nhing 1énh nay. STL sir dung cac 1énh nay dé
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thuc hién nhiing phép toan ctia phuong trinh c6 nhiéu biéu thirc con. Sau day 14 bang tém

tat ¢ phap va hudéng dan cach st dung 1énh.

Mo ta

STL LAD Description

Toan hang
Operands

Kiéu dir
liéu
Data

Types

And Load

Lénh to hop gid tri dau tién va gia tri cua bit
thir hai trong ngin xép bang phép tinh A.
ALD none Két qua duoc ghi lai vao bit dau tién cia
ngan xep. (14 tri con lai duoce kéo 1én 1 bit.

none

none

Or LoaD

Lénh t6 hop gia tri déu tién va gia tri cta bit
thir hai trong ngan xép bang phép tinh v.
OLD none Két qua duogc ghi lai vao bit dau tién cua
ngan xép. G14 tri con lai dugc kéo 1én 1 bit.

none

none

Logic PuSh

Sao chép gid tri cua bit dau tién vao bit thi
LPS none hai trong ngan xép. Gia tri con lai bi day
xudng 1 bit. Bit cudi cung bi day ra ngoai.

none

none

Logic ReaD

Lénh sao chép gia tri cua bit thir hai vao bit
LRD none dau tién clia ngan xép, céac gi tri con lai
clia ngan xép van giilt nguyén.

none

none

Logic PoP

Lénh kéo ngin xép 1én 1 bit theo nguyén

LPP none tac bit sao dé 1én bit trudce.

none

none

LoaD Stack

Lénh sao chép gia tri ctia bit thir n (ngan
xép ¢6 9 bit thi bit thir nhi duoc tinh 1a
1...dén bit cudi cung 1a 8) ctia ngin xép Ién
bit dau tién. Cac gia tri con lai cua ngan xep
bi day lui xuong 1 bit, bit cudi cung bj day

LDS n none

Byte

ra khdi ngén x&p.

LOs 2
Load Stack

Befora After
ivd iV
iv1 ivi
vz ivl
iv3 v
ivd iv3
iv5 ivd
ivG iv5
ivT ive
ivs w7

[

Hinh 3.41: M6 ta hoat dong cua 1énh LDS
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ALD oLn
AND the top two stack values OR the top two stack values
Bafore Afer Befora After
vl S0 | S0=ivD AND iv1 ] =0 50=ivd OR v
ivl iv2 vl ive
2 ? iva 2 § iva
iv3 ,,_,.' ivd i3 /.r ivd
ivd _,./' v ) ’{, ivs
ivs ,!_,r ivh W5 ,..-""’ ive
v /v’ ivT i /’ ivT
iv7 iv3 w7 ivd
v / X ive / X

Mate; x means the value is unknown (it may be eitherad ora 1)

Hinh 3.42: M6 ta hoat dong cua 1énh ALD va OLD

LPS LRD LPP
Logic Push Logic Read Logic Pop
Before Aler Before After Before After
ivid vl ivd iv1 vl iv1
e vl |~ vl il el vz
iv2 n iv1 V2 iv2 2 |~ iva
3 Q V2 W3 V3 3 ; e
i -..,\ iv3 ivd4 ivd4 i ,.w‘"" ivs
1533 \\ ivd Ve V5 ive j" v
iV \ i3 iV iV iV #_’_,.' ivT
ivT \‘ ivG VT T VT #/ ive
i3 ivT vl [ i3 X

Mate:  ® means the valua is unknown iit may be eithera 0 ora 1.
Upon the LPS execution, ive is lost.

Hinh 3.43: M6 ta hoat dong cua 1énh LPS, LRD, LPP

LAD STL
Meatwork 1 HMETWORE 1
0.0
e SIE R
Iz2.0 Iz2.1 gm Iz.1
_| I ALD
- Q5.0
Metwork 2 METHORE 2
T0.0 I0.5 Q7.0 =y
_| _l |_ ] LD I0.5
0.6 o I0.6
ALD
_l |_ - Q7.0
LED
IZ.1 Q& .0 D T2 .1
_( o T1.
] ALD *
I1.3 Iop Q6.0
_I |_ EN T1.0
- Q3.0
I1.0 Q3.0
— —( )

Hinh 3.44: Vi du vé cach st dung 1énh ALD, OLD, LPP, LPS, LRD
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11. SIMA"I:IC Conversion Instructions: o 7 7
Cac ham do1 kiéu dir liéu chg phép t}}uc hién viéc doi1 ki€u dir li¢u tur kiéu nay sang kiéu
khac. Sau day la cac 1€nh bién doéi kiéu dir liéu trong STL va LAD:

Kiéu dir
Mo ta Toan hang liéu
STL LAD Description Operands Data
Types
BCD to Integer and Integer to BCD
Lénh chuyén d6i motsé6 | IN: IW, QW, VW,
b 1 nhi_thap phan IN sang s6 | LW, MW, SMW,
BCDI OUT | — gv Evo [— | nguyén va luu két qua AIW ,AC, T, C,
_ || vao OUT. Constant, *VD, *AC, | Word
IN our .y ,
Gi61 han cia IN: *LD, SW.
0+9999. OUT: IW, QW, VW,
LW, MW, SMW, AC,
T, C, VD, *AC,
*L.D, SW.
Lénh chuyén d6i motsé6 | IN: IW, QW, VW,
. 3D nguyén IN sang s6 ) LW, MW, SMW,
IBCD OUT — ey ENo [—| nhi_thdp phan va luukét | AIW,AC, T, C,
— W our H quavaoOUT. Constant, *VD, *AC, | Word
Gi6i han cia IN: *L.D.
0+9999. OUT: IW, QW, VW,
LW, MW, SMW, AC,
T, C, VD, *AC,
*L.D,
Double Integer to Real
Lénh chuyén doi sb IN: ID, QD, VD, LD,
DI R nguyén 32 bit IN sang sé6 | MD, SMD, AC, HD,
DTR IN, OUT | =7 ey Eno [— | thuc (32 bit) va luu két Constant, *VD, *AC, | DWord
— w our H |9quavaoOUT. *LD, SD.
OUT:ID, QD, VD,
LD, MD, SMD, AC,
HD, *VD, *AC, *LD,
SD.
Round
Lénh chuyén doi s6 thuc | IN: ID, QD, VD, LD,
IN thanh s6 nguyén MD, SMD, AC, Real
double Integer (Iam tron | Constant, *VD, *AC,
ROUND N, RONUD s0) va két quia Iuu vao LD, SD.
EN ENOU
— w our [—
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ouT OUT. . OUT:ID, QD, VD,
Néu phan 1¢ >= 0.5 thi LD, MD, SMD, AC, | DINT
dugc lam tron vé phia 16n | HD, *VD, *AC, *LD,

hon 1 don vi. SD.
Truncate
IN: ID, QD, VD, LD,
MD, SMD, AC, Real
TRUNC . 2 iz % Constant, *VD, *AC,
TRUNC IN, — v evo |— | Ham c.hu}’/enAdm sO th}rc «LD. SD.
OUT oo 32 bitcod dag sang so OU]:'ID QD. VD
nguyén 32 bit c6 dau. P X T

LD, MD, SMD, AC, | DINT
HD, *VD, *AC, *LD,
SD.

Double Integer to Integer and Integer to Double Integer

IN: IW, QW, VW,
LW, MW,SW, SMW,

1Dl ; Lénh chuvén déi & AIW ,AC, T, C, INT
— EN ENO |[— énh chuyén doi so
ITD IN,OUT | - v our | mnguyénl A6 bit sang sO Sﬁ)}l;s.tant, *VD, *AC,
nguyén 32 bit. OUT: ID, QD.VD
LD, MD,SD, SMD, DINT
AC, *VD, *AC, *LD.
IN: ID, QD,VD, LD,
MD,SD, SMD, DINT
DI I n 2 L2 £ AC,Constant, *VD,
— v ENO — Lénh chuyep doi s SAC. +L.D.
DTI IN,OUT | | ~ oour nguyén 3? bit sangso I~ W, QW, VW,
nguyén 16 bit. LW. MW.SW. SMW
AC,T,C,*VD, *AC, | NI
*LD.
Integer to Real, Byte to Integer and Integer to Byte
Khong c6 1énh chuyén
doi tryc tiép nay. Ta co
thé thyc hién dugc bang
cach dung lIénh ITD
(Integer to (chuyén s6 nguyén 16 bit
Real) none Y gy none none

thanh s6 nguyén 32 bit)
sau d6 dung tiép 1énh
DTR (chuyén s6 nguyén
32 bit sang sd thuc ).
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IN: 1B, QB, MB,
Lonh chuvén déi eig i | SMB» VB, SB, LB, Byt
7¢n chuyen ‘01 gl'fl,m. AC, Constant, *VD, yte
cua Byte IN thanh gia tri
Integer 16 bit va luu vao *AC, *LD.
BTI IN, OUT c OUT. OUT: IW, QW, VW,
’ LW, MW,SW, SMW,
AC, T, C, *VD, *AC
2 b 2 2 b INT
*LD.
Lénh chuvén déi eid tri IN: IW, QW, VW,
en \fv “%C?N Oﬁ ‘glﬁ | Lw, MW,SW, SMW,
tf}gntg f’i’ ¢ tal? sta AC, T, C, AIW, INT
yte va luu gia tr1 nay C
IB \ onstant, *VD, *AC,
IBT IN,OUT | | ..**,.o | vao OUT. LD,
— w our [ OUT: IB, QB, MB,
SMB, VB, SB, LB, Byte
AC, *VD, *AC, *LD.
LaD STL
" Matwork 1 To convart from an
I0.0 T o1 integer to a real number:; Hetwork 1
— | en  mol Clear accumulator 1. LD 10.0
ITD 10, ACl
Load counter value OTR AC1, VDO
0w ourp-acy  [EREOTRCSS) o EVE e at
oI R ROUMD VDA, VD12
EN ENO|—
Convert to a real number.
aol-IM  OUT ke vDO
WOL R
EN ENO-
VD4 - THZ
ROUND
EN ENOM
Convert back o an integer.
VDL 1M  OUT |=vD12
Matwork 2 Network 2
13 ‘.D Er?méri-. I LD | I3.0
I . BODT Xl
mao0din ouT AcO
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Application
Double Word Intager to Real and Round ECD to Integer
C10 Count = 101 inches
VOO ACD [123
VD4 2 54 constant (inches to centimeters) ECO
VDR 256, 54 cantimatars as raal number ACO
W12 257 cenfimeters as integer

Hinh 3.45: Vi du minh hoa cach str dung cac 1énh chuyén doi

Kiéu dir
Mo ta Toén hang liéu
STL LAD Description Operands Data
Types
Decode
Lénh dat gia tri logic 1 vao ISIE/H;B{/%B:Q’E/I B,
bit cta tir don OUT c6 chi o Byte
DECO z re R LB, AC, Constant,
— v evo || SO (trong so cua bit thude «VD. +AC. LD
DECOIN,OUT | — mw our [-| yord)bangsonguyén  royr Gur-ag,
nam trong nibble (4 bit)
thip cta byte dau vao IN. VW, LW,
Cac bit con lai cua tir don MW,SW, SMW, Word
A AC, T, C, AIW,
c6 gia tri logic bang 0. VD, *AC. LD
IN: IW, QW, VW,
A L . A LW, MW,SW,
Lénh xac d}nh chi sO cua SMW. AC.T. C
[ enco bit thap nh@t trong tir doq ATW ’ *VD’ *ké Word
ENCOIN,oUT | | ™ [[| INgogidtrilogic lvaghi | 4,
— w our [—| k€tqud nay vao nibble OUT: IB, OB
thap nhat cua byte dau ra MB SMI’B V]é
OUT. ’ >
SB,LB, AC, *VD, | DY®
*AC, *LD.
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LAD SIL
I3.1 DECD . LD 13 i 1 40
o o b— Set the bit that corresponds DECO ACE, VW
- tothe amor code in AC2.
FED
ACZHIN  OUT | vWdd
DECC

13.1-m o A

BROZ=IN OUT =vWd0

Application
ACZ contains the ermor code 3. The DECO instruction ACD 3
sots the bitin WW40 that comesponds o this emor coda.
DECO
15 34

VW40 [ 0000 0000 0000 1000]

Hinh 3.46: Vi du vé cach sir dung 1énh DECO

LAD STL

LD I3.1
ENCO BC2, WB40D

| Convert the errnor bit in AC2
e mwor- e amor code in VB4D. FED

BROI=IN OUT[ VB40OD ENCG
I3.1=EN EIJG%

ACZ=|IN OUT~ vB40

Application

15 g 1]
AC2 contains the error bit. The EMCO instruction convertsthe  AC2 | 1000 0010 0000 0000 |
least significant bit sst to an error code that is stored in VB40, ENCO

veso 0]

Hinh 3.47: Vi du vé cach sir dung 1énh ENCO

Kiéu dir
Mo ta Toan hang liéu
STL LAD (Description) (Operands) (Data
Types)
Segment
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Lénh xuét céc bit cho
thanh ghi 7 doan tuong

IN: IB, QB, MB,
SMB, LB, VB, AC,

— E;Egzvo — | ung V,(')’i n(f)i’ dung cia4 | Constant, *VD, *AC,
SEGIN,OUT | H w our bi‘t thap nhat CI:Ja byte SB, *LD. Byte
dau vao IN. Két qua OUT: IB, QB, MB,
duoc chi vao byte dau SMB, LB, VB, AC,
ra. *VD, *AC, SB, *LD.
ASCII to Hexa and Hexa to ASCII
Thuc hién phép bién doi | IN, OUT:
mot chudi ki ty c6 do IB, QB, MB, SMB,
dai dugc chi thi trong LB, VB, *VD, *AC, Byte
todn hang LEN, bat dau | SB, *LD.
bang ki tw chi dinh trong
toan hang IN, sang s6 LEN:
nguyén hé co sd 16 va IB, QB, MB, SMB,
ATH ghi vao vang nh6 ké tr | LB, VB, AC,
N byte dugc chi dinh bdi | Constant, *VD, *AC,
— w our |— | OUT. Do dai cuc dai "
ATH N, 1pw ctia chudi ki ty 14255, | >
OUT, LEN Nhimng ki tw hop 18 1
Tn nhiing ki ty c6 ma
— = ASCII tir 3039 va Byte
— W our | |41+46 (co s6 16, g
— LEN v6i cac ki tu tir 09,
A+F). Néu mi hoa mét
ki tu bi sai thi qua trinh
ma hod bi dung lai va bit
SM1.7 c6 giéa tri logic
bang 1.
Thuc hién d6i mot diy | IN, OUT:
chit viét trong hé cosé6 | IB, QB, MB, SMB,
16 thanh chudi ki ty md | LB, VB, *VD, *AC,
ASCIL Day sb du vao | SB, *LD.
duoc luu trong mang bat
HTA N, déu bing IN va c6 do Byte
OUT, LEN daila LEN. B¢ dai cuc | LEN:
dai cua day sé la 255. IB, QB, MB, SMB,
Chuoi ki ty ddu ra duoc | LB, VB, AC,
ghi vao mang c6 byte Constant, *VD, *AC,
dau la OUT. SB, *LD.
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Chuwong 3: Ngon ngir lap trinh va ung dung B mon Ty Bong Po Luong — Khoa Dién

LAD STL
I3.2 aTH |
U LD 13.2
ATH VB30, VE40, 3
VEIO=IN  OUT |= VvE4D
3= LEH
FED Application
Py
I3.2=|EN Er-mﬂ veao [33] [45] [41]
ATH
30— - vEd 0
VEIO—IN  CUT o E
I LEN Mote: The X indicates that the “nibble” (half of a byte)
is unchanged.
Hinh 3.48: Vi du vé cach su dung Iénh ATH, HTA
LAD STL
LD I3.3
BEQ VE48, ROl
I3.3 TEC
—m = FED
EEG
VE4S -{IN oUT | AL 3.3 = en F:r-rﬁ
VE48 - In oUT | AL
Application
WE48
SEG
ACT - (display character)
Hinh 3.49: Vi du vé céach st dung Iénh SEG
{IN) | Segment (U {IM} | Segment (oUT)
LsD Display -9fe dchba LsD Display -gfe dcba
] D oo11 1111 ] 8 o111 1111
1 : 0000 0110 s g 2 0110 0111
2 2 0101 1011 flglb A = 0111 0111
x| 3 o100 1111 al IE B o o111 11040
4 4 0110 0110 I C [ o011 1001
5 '5 0110 1101 E D d o101 11140
G A o111 1101 E E o111 1001
T T nooo o111 F E o111 0001

Hinh 3.50: M4 hién thi thanh ghi 7 doan
12. SIMATIC Clock Instrutions:

Tuyét d6i khong sir dung 1énh doc/ghi (TODR/TODW) thoi gian thyuc cling mot
lac trong chuong trinh chinh va chuong trinh xir 1y ngat. Khi mét lénh TODR hodc
TODW d4 thyc hién thi khi goi chuong trinh xtr Iy ngit, cac 1énh lam viéc véi dong hd
thoi gian thyuc trong chuong trinh xtr Iy ngit s& khong dugc thuc hién nira. Bit SM4.5 s&
cd muc logic 1 trong nhitng truong hgp nhu vay.
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Chuwong 3: Ngon ngir lap trinh va ung dung B mon Ty Bong Po Luong — Khoa Dién

Pong ho thoi gian thyc chi ¢6 dbi véi CPU214 trd 1én. Bé ¢ thé 1am viée véi
ddng ho thoi gian thuc thi CPU s& cung cip 2 1énh doc/ghi gié tri cho dong hd. Nhing gia
trj doc dugc hodc ghi dugc v6i dong ho thoi gian thue 13 cac gia tri vé ngay, thang, nim
va cac gia tri vé gio, phut, gidy.

Céc dir liéu doc/ghi voi dong ho thoi gian thuc trong LAD, STL ¢6 d6 dai 1 byte
va phai duoc ma hoa theo kiéu s6 nhi thap phan BCD (Ex: 16#95 cho nim 95).

Chung nam trong bd dém gdm 8 byte lién nhau theo thir tu nhu sau:

T T+1 T+2 T+3 T+4 T+5 T+6 T+7
year month day hour minute | second 0 day of
wiesk

Hinh 3.51: BY dém 8 byte cuia 1énh dong ho thoi gian thyce
Cac gid tri cua cdc thong so phdi nam trong gidi han:

Year/Maonth WYIMIM Wy - Ot 88 mim-to 12
Ciay/Hour ddhh dd- 1to31 hh- 0to232
IMinute/Second mmss mm- 0t 59 =z- 0to5d
Day of wesk d-  0ta7d =  Zunday
0= disables day of wesk
iremains 0)

CPU S7-200 khong thyc hién kiém tra lai ngdy thang, ngay cua tuan dé diéu chinh
lai ngay thang. Gia tri vé ngay thang nhu la February 30 c6 thé dugc chap nhan. Do d6
ban s& phai chic chin rang ngay thang ciia ban dua vao d6 1a dung.

Kiéu dit
Mo ta Toén hang liéu
STL LAD Description Operands Data
Types
Read Real-Time Clock and Set Real-Time Clock
Lénh gigc ngf)i dung
cua dong ho thoi
READ RTC . \ A
— v Evo |— | gian thuc vao bo
TODR T e dem 8 byte CATIIQ’C EZhl T: VB,IB, QB, MB,
dinh trong 1énh bang SMB. SB. LB. *VD
toan hang T. ;AC ’ *LD’ ’
Lénh ghi ndi dung ’ ' Bvte
cua by dém 8 byte y
duogc chi dinh trong
_| SET.RTC 1énh bang toan hang
EN  ENO [— | % . L
Tobw T ] T vao dong ho thoi
r gian thyc.
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Chuwong 3: Ngon ngir lap trinh va ung dung B mon Ty Bong Po Luong — Khoa Dién

13. SIMATIC Program Control Instrutions:

Céc 1énh cua chuong trinh, néu khong c6 nhitng 1énh diéu khién riéng, s¢ duogc
thue hién tuln ty tir trén xudng dudi trong mot vong quét. Lénh diéu khién chwong trinh
cho phep thay d6i thir ty thyc hién 1énh. Chung cho phép chuyén tht ty nhu: Dang 18 ra
la Iénh tlep theo, ti mot 1énh bat cir nao khac ciia chuong trinh; trong d6 noi diéu khién
chuyén dén phai duoc danh dau truéce bang nhén chi dich. Nhém 1énh diéu khién chuong
trinh gdm: 1énh nhay, 1énh goi chuong trinh con, nhan chi dich (hay goi don gian la
nhan), phai dugc danh dau trude khi thyuc hién 1énh nhay hay 1€nh goi chuong trinh con.

Viéc dit nhan cho 1énh nhay phai ndm trong chuong trinh. Nhan cta chuong trinh
con hay nhin cta chuong trinh xi Iy ngit phai duoc khai bao & dau chuong trinh. Khong
thé ding 1énh JMP dé chuyén diéu khién tir chuong trinh chinh vao nhin bét ky trong
chuong trinh con hodc chuong trinh xur ly ngét Nguoc lai cling khong dugc phép tir mot
chuong trinh con hay chuong trinh xir 1y ngit nhay ra ngoai chuong trinh chinh do.

Lénh goi chuong trinh con 14 1énh chuyén quyén diéu khién dén chuong trinh con.
Sau khi chuong trinh con thyc hién xong thi quyén diéu khién lai dugc chuyén vé lénh
tiép theo trong chuong trinh chinh ngay sau 1énh goi chuong trinh con. Tir mot chuong
trinh con c6 thé goi mot chuong trinh con khac trong no, c6 thé goi nhu vay nhleu nhat 1a
8 1an. Phép dé quy ciing c6 thé thyuc hién dugc trong S7-200, mic du khong bi cAm song
phai cha y dén gidi han trén.

Trang thai cua ngan xép: Néu 1énh nhay hay Iénh goi chuong trinh con dugc thuc
hién thi dinh ngin xép ludn c6 gia tri logic bang 1. Nhur vay trong chwong trinh con cac
1énh c6 diéu kién duogc thuc hién nhu 1énh khong c6 diéu kién. Sau céac 1énh LBL (1énh
dat nhan) va SBR, 1énh LD trong STL s& bi v6 hi¢u hoa.

Khi mét chuong trinh con duoc goi, toan bd ndi dung trong ngan xép s& dugc ct
di, dinh cua ngan x€p nhan gia tri logic moi la 1, cac bit khac con lai cua ngan xép nhan
gia tri logic 1a 0 va diéu khién duoc chuyen dén chu:ong trinh con da dugc goi. Khi thuc
hién xong chuong trinh con va trude khi quyén diéu khién dugc chuyén dén chuong trinh
da goi no thi ndi dung ciia ngin xép da duge cat giir trude d6 sé& duoc chuyén trd lai cho
ngan xép.

Noi dung cuia thanh ghi AC khéng dugc cét giir khi goi chuong trinh con, nhung
khi mot chuong trinh xir 1y ngit dugc goi, ndi dung thanh ghi AC s& duoc cit giir trude
khi thyc hién chuong trinh xir Iy ngét va tra lai sau khi chuong trinh xir Iy ngat vira thyc
hién xong. Boi vay chuong trinh xtr Iy ngét ¢ thé tu do st dung 4 thanh ghi AC cuia S7-
200.

Kiéu dir
Mo ta Toan hang liéu
STL LAD (Description) (Operands) (Data
Types)

Jump to Label and Label
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Lénh nhay thyc hién
n ] chuyén quyén diéu
JMP —{owr khién dén nhin n .
trong mot chuon P
o= ® |cru2i20dén6s|
— — o CPU 21x khac tur
Lénh khai bao nhan n X
n . 0 dén 255.
trong mot chuong
LBL [ IMP ‘
trinh.
LAD STL
Metwork 14 Network
8Hi .2 4 IF the retentive data has naot been lost, Lo sm0.2
| p——{Me) jumptoLBL 4. TME 4
You can use the JMP to LEL instruction
in tha main program, in subroutines, or
in intermpt routines. The JWMP and its
comasponding LEL must always ba
Nl locatad within the same segment of A bcitle i
4 code (either the main program, a e
subrouting, or an intamupt routineg).
FBD
Meteork 14 4 If tha retentive data has not bean lost,
: jurmpto LEL 4.
JMP
am0.2 4
You can use the JMP to LBL instruction
. in the main program, in subroutines, or
Metwiork 33 4 in intarrupt routines. The JMP and its
comesponding LEL must always ba
LEL locatad within the same segment of
code (either the main program, a
subrouting, oran intermupt routine).
Hinh 3.52: Vi du cach st dung 1énh JMP, LBL
Kiéu dir
STL M6 ta Toén hang liéu
LAD Description Operands Data
Types
Subroutine and Return Subroutine
SBRn
EN
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Chuwong 3: Ngon ngir lap trinh va ung dung B mon Ty Bong Po Luong — Khoa Dién

Lénh goi chuong trinh .
con, thuc hién phép CPU 21; .O dén 15
SBR n chuyén quyén diéu - aen none

khién dén chuong trinh CPU 2}X khac tir
con ¢ nhan n. 0 dén 255.

Lénh tré vé chuong
trinh da goi chuong

RET RET ] trinh con khong diéu
kién.

nonc nonc

Lénh tré vé chuong
CRET ‘ [ CRET ] trinh da goi chuong

trinh con c6 diéu kién.
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LAD | STL
MAIN
Metwork 1 vork
M0 .1 sER10 | Onthefirstscan: I:Et"or éﬂ‘l
F—— Call SBR10 for initialization. Shii  Hp
SUEROUTINE 10
Start of Subroutine 10
ﬁletwnﬂ-: G ];re twork &
H14.3 Lo H14.3
| {RET) A conditional return (RET) from CRET
Subrauting 10 may be usad.

Hinh 3.53: Vi du cach str dung 1€nh goi va thoat khoi chuong trinh con

Cac 1énh sau s& can thiép vao thoi gian vong quét, né dugc dung dé két thic
chuong trinh dang thyuc hién hoac kéo dai thém thoi gian cia vong quét.

Trong chwong trinh chinh, két thic chuong trinh bang 1énh MEND, nhung trong
soan thao chuong trinh chung ta khong can 1énh két thuc nay ma Step 7 MicroWin da
mic dinh roi. Lénh END cling 1a 1énh két thic chuong trinh nhung 1a 1¢énh két thic co
diéu kién.

Khi chuong trinh chinh hodc chuong trinh con géap 1énh STOP thi chuong trinh s&
két thiic ngay tai cubi vong quét hién thoi va CPU chuyén sang che do STOP.

Néu trong chuong trinh xu ly ngat gip 1énh STOP thi ngit ciing duoc dung lai
ngay lap tirc, cac tin hiéu xir Iy ngdt dang con nam trong hang doi s€ bi huy bo, phan con
lai cua chuong trinh s€ khong thuc hién.Viéc thuc su chuyen sang ché d6 STOP xay ra &
cubi chu ky vong quét hién thoi sau giai doan xuat tin hiéu cho dau ra.

Lénh WDR sé& khoi dong lai dong hd quan sat (Watchdog Timer), chuong trinh
tiép tuc thyc hién trong vong quét & ché do quan sat. Nén can than khi str dung 1énh nay.
Khi trong chuong trinh str dung 1énh lip, hodc thoi gian tré qua 16n thi nhitng qua trinh
sau bi han ché:

- Truyén thong (loai trir kiéu Freeport).

- Cap nhat vao ra (trir nhirng 1€nh vao ra tac thi).

- Cap nhat cudng buec.

- Cap nhat cac bit kiéu SM.

- Chuan doan thoi gian chay.

- Véi cac vong quét 16n hon 25 gidy thi cac bo Timer c6 do phan gidilOms va
100ms s€ khong dugc chinh xac.

Néu thoi gian cua vong quét 16n hon 300ms, hodc khi gip mot ngit c6 chuong
trinh xir Iy ngat voi thoi gian chay chuong trinh 1au hon 300ms thi can phai sir dung 1énh
WDR d¢ khoi dong lai dong hé quan sdt.
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Viéc chuyén cong tac phén cing sang qhé do STOP poéc thuc hién lénh STOP
trong chuong trinh s€ 1a nguyén nhan dit ché do di€u khién vao ché d§ dung trong
khoang thoi gian 1.4s.

Kiéu dir
STL Mo ta Toan hang liéu
LAD (Description) (Operands) (Data
Types)
End and Stop and Watchdog Timer
Lénh két thuc chuong
END A[END] trinh hién hanh co6 diéu
kién.
Lénh két thac chuong
STOP _[ STOP ] trinh hi¢n hanh va
chuyén sang ché do none none
STOP.
Lénh khoi dong lai dong
WDR —i WDR ] ho quan sat.
LAD STL
Metwork 1 Hetwork 1
aME .0 . LD SHE.D
{omos) Whan an 10 error i detactad, STOP
g force the transition to STOP moda. ;
ﬁeth‘ork 15
_ LD HE.§
Metwark 15 WOR
ME. & When M5.6 i on, retrigger the :
—] W)  Watchdog Reset (WOR) 1o allow ;
the scan time to be extended. Hetwork 70
: LD 10.0
Netwark 78 ERD
I0.0
— =)  Whenl0.0isaon,
: termirate the main program.

Hinh 3.54: Vi du vé cach sir dung 1énh STOP, WDR, END

bé xay dung cau tric vong lap nham thuc hién 1ap mot khéi 1énh riéng biét trong
chuong trinh. Str dung 1énh FOR.. NEXT d¢ thiét ké mot vong lap véi sb lan co thé dinh
truéc bang hai toan hang INIT kiéu tir don chi diém khéi phdt va FINAL ciing kiéu tir
don chi diém két thiic. Ngoai ra 1énh con sir dung mot tir don INDX dé luu sé vong lip
tirc thoi.

M&i mot cau 1énh FOR doi hoi phai c6 mot cau lénh NEXT dimg cudi khdi 1énh
duoc lip. Cac vong FOR..NEXT c6 thé dugc 1ong vao nhau nhung sb 1énh 10ng vao
nhau khong dugc vuot qua 8 lan.
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Tai thoi diém bat dau thyc hién 1énh vong lip FOR, tir don INDX nhén gia trj ciia
INIT. Sau d6, mdi khi két thiic mot vong ldp, tirc 1a khi gdp 1énh NEXT, nd1 dung ctua
INDX duoc tang 1én 1 don vi va dugc so sanh vdi1 ndi dung ciia FINAL. Néu ndi dung
cua INDX chua 16n hon ndi dung cua FINAL thi chuong trinh s€ tiép tuc thuc hién lai
vong 1ap, nguogc lai khi nd1 dung cua INDX da 16n hon nd1 dung ctia FINAL thi chuong
trinh s& két thuc 1énh FOR..NEXT va tiép tuc thuc hién 1énh ké tiép nam ngay sau lénh

NEXT.
Khi 1énh NEXT thyc hién thi bit dau tién trong ngin xép c6 gia tri logic bang 1.
Kiéu dir
Mo ta Toén hang liéu
STL LAD (Description) (Operands) (Data
Types)
FOR..NEXT
Vi du dua vao INIT | INDX: IW, QW, VW, LW,
giatri 1, FINAL gia | MW,SW, SMW, AC, T, C, INT
tri 1a 10. Lénh s& *VD, *AC, *LD.
FOR thue hién lap ding INIT: IW, QW, VW, LW,
FOR — v o | — | 101an,sd lanlap | MW,SW, SMW, AC, T, C,
INDX, —{ INDX d an 1 INT
INIT ugc quan ly trong AIW, Constant, *VD, *AC,
FINAi — INIT tur don INDX. Vuot | 4D,
— FvaL qua 101anleénhs€  FRINAL: W, QW, VW, LW,
ket thic va chuong | Mw,SW, SMW, AC, T, C, INT
tr_111h tlrep 'EUC th}IC_ . AIW, Constant, *VD, *AC,
hién céc 1é€nh ke tiép. «LD
NEXT —i NEXT J Lénh két thuc vong none none
13p.
LAD STL
Nir;l%k ! FOR When 12 . 0 comas on, fg EaiEX 132.0
—H ——jm  mol — P E—EEQ.M PR MWERNLL, R
VW100 = THDX axecuted 100 timas. ]
1— INIT The inside lbop )
100 | e e )
atokto SEATUEAEE | et
—I =4 ol Z:PCIR vwWaik, 1, 2
VW22 5 —{ IHDX 1
1== THNIT
2
2= FTMAL
Metwork 15 Hetwork
i {ramxT) HEXT
Metwork 20 metwork
i {MEXT) ~— AEEL
Hinh 3.55: Vi du vé cach st dung Iénh FOR..NEXT
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Chuwong 3: Ngon ngir lap trinh va ung dung B mon Ty Bong Po Luong — Khoa Dién

14. SIMATIC Shift and Rotate Register Instrutions:
Lam viéc véi thanh ghi c6 nhém 1énh sau:
Lénh dich chuyén thanh ghi, trong ndy ciing c6 hai nhém:
+ Lénh dich chuyén thanh ghi 8 bit, 16 bit, 32 bit.
+ Lénh dich chuyén thanh ghi c6 d6 dai tuy y, duoc dinh nghia trong 1énh.
Lénh quay vong thanh ghi, trong nay cting c6 hai nhom :
+ Lénh quay vong thanh ghi 8 bit, 16 bit, 32 bit.
+ Lénh quay vong thanh ghi c6 d6 dai tuy y, dugc dinh nghia trong 1énh.
Khi sw dung l¢gnh dich chuyén cdc bit ciia thanh ghi (Byte, Word, DWord) cin chii y
cdc diém sau day:
1. Khong thyce hién viéc dich chuyén néu s6 lan déy béng 0.
2. Néu sb lan day c6 gia tri 16n hon 0, bit nhd tran SM1.1 s& ¢ gia tri ciia bit cudi
cung dugc day ra.
3. Néu sd 1an day 16n hon hoic bing 8 dbi véi byte, 16 ddi voi Word, 32 ddi véi
tir kép thi 1énh sé& thuc hién 1énh ddy 16n nhat chi bang 8, 16, 32.
4. Lénh SLB (déy cac bit cua byte sang trai), SLW (déy cac bit cia Word sang
trai) va SLD (day cac bit cua tir kép sang trai) s& chuyén gia tri 0 vao bit thap
nhét cta Byte, Word hoic DWord sau mdi lan diy. Sau lénh thyc hi¢n, bit SM1.1
s€ co gia tri logic cua bit thir 8-N, 16-N hodc 32-N, trong do N la s6 lan day.
5. Lénh SRB (day cac bit cua byte sang phai), SRW (day cac bit cua Word sang
phai) va SRD (day cac bit cua tir kép sang phai) s& chuyén gia tri 0 vao bit thip
nhét cua Byte, Word hodc DWord sau moi lan day. Sau 1énh thuc hién, bit SM1.1
s& c6 gia tri logic cua bit thit N-1, trong d6 N 1a s6 1an day.
6. Bit bao két qua 0 (bit SM1.0) s& c6 gia tri logic bang 1 néu nhu sau khi thuc
hién Iénh déy ndi dung cua Byte, Word, DWord béng 0.
Khi siv dung lénh quay vong cdc bit ciia thanh ghi (Byte, Word, DWord) céin chii y cdc
diém sau diy:
1. Lénh quay thuc hién phép day vong tron sang trai hodc sang phai cac bit cia
mot Byte, Word, DWord. Tai mdi mot lan quay, gia tri ctia cac bit bi ddy ra & mot
dau cua thanh ghi lai dugc dua vao dau kia cua thanh ghi do.
2. Khéng thuc hién viéc quay vong néu s 1an quay bang 0. Hay bang mot boi sd
cta 8 (ddi véi byte) cua 16 (déi voi word) va cua 32 (déi vo1 DWord).
3. Bdi véi cac gia tri ciia s6 dém lan quay 16n hon 8 (d6i v0i byte), cua 16 (dbi vai
word) va cua 32 (d6i voi DWord) 1énh s& thuc hién v6i s dém 1an quay méi bang
phan du cta cua phép chia twong tmg.
4. Khi thyc hién 1€nh quay sang phai RRB (quay cac bit cia byte sang phai),
RRW (quay cac bit cna Word sang phai) va RRD (quay cac bit cua tir kép sang
phai), tai mdi 1an quay gia tri cta bit thip nhat duoc ghi vao bit bao tran SM1.1.
Sau khi Iénh thuc hién, bit SM1.1 s& c6 gia tri logic cua bit thr N - 1, trong d6 N
1a s6 dém lan quay.
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5. Khi thyc hién 1énh quay sang trdi RLB (quay cac bit cua byte sang trai), RLW
(quay cac bit cua Word sang trai) va RLD (quay cac bit cua tir kép sang trai), tai
mdi lan quay gid tri cua bit cao nhit dugc ghi vao bit boa tran SM1.1.Sau khi 1énh

thuc hién, bit SM1.1 s€ c6 gia tri logic cia bit thit N - 8, N —

N 14 s6 d¢ém lan quay.
6. Bit bao két qua 0 (bit SM1.0) s& c6 gia tri logic bang 1 néu nhu sau khi thuc
hién Iénh quay ndi dung ctuia Byte, Word, DWord b:;ing 0.
Cdc 1énh dich chuyén hodc quay vong anh hwdng dén két qud ciia cdc bit
dac biét nhw sau:

16, N — 32, trong do

Lénh Kidu lénh SML.0 SMI.1 SM1.2 SM1.3
j i (két qua 0) (bdo tran) | (két qua am) | (chia cho 0)
SRB khong dau co co khong khong
SLB khong dau co co khong khong
SRW khong dau co co khong khong
SLW khong dau c6 co khong khong
SRD khong dau 6 c6 khong khong
SLD khong dau co co khong khong
RRB khong dau co cod khong khong
RLB khong dau cd co khong khong
RRW khong dau co co khong khong
RLW khong dau co co khong khong
RRD khong dau co co khong khong
RLD khong dau co co khong khong
SHRB khong dau khong co khong khong

Nhiing diéu sau ddy chi ditng véi cac ham dich chuyén bit ciia byte, tiv don va tiv kép:
+ Néu bd dém chuyén dich c6 gia tri 16n hon 0 thi bit nhé tran SM1.1 ¢6 gia tri
logic cua bit cudi ciung duogc day ra.
+ Bit bao két qua 0 SM1.0 c6 gié tri logic 1 néu sau khi 1énh duoc thuc hién, byte,
tir hodc tir kép c6 ndi dung bang 0.

Nhiing diéu sau ddy chi ditng véi cdc ham dich chuyén bit ciia byte, tiv don va tiv kép:
+ Néu bo dém chuyén dich khong phai 1 bo sb nguyén cua 8, 16, 32 ddi véi byte,

Word, DWord thi gia tri ctia bit cudi ciing bi day ra ngoai s& duoc gan cho bit

nhé tran SM1.1.

+ Néu bit bao két qua 0 c6 gia tri logic bang 1 thi gid tri cta byte, tir hay tir kép

bing 0.

M6 ta Toén hang Kiéu dit liéu
STL LAD Description Operands Data Types
Shift Right Byte and Shift Left Byte
Lénh dich phai h
énh dich phai hay Byte

1énh dich trai tl}uc
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hién dich chuyén
SRB OUT, SHR B cac bit cua Byte IN: 1B, QB, MB, SMB,
N — EN ENO |— |dauvaoINdiN VB, SB, LB, AC,
— w our — lan sang phdi hay | Constant, *VD, *AC,
— N trai. ket qua dugec | «LD.
lwu vao déu ra
OUT.
Lénh shift dién gi4 | OQUT: IB, QB, MB,
tri zero vao céac bit | SMB, VB, SB, LB, AC,
vira bi dich chuyén | xvD, *AC, *LD.
SHL_B di, bit cudi cliing bi
SLB  OUT,| —| ¥ ENO 1= | djch chuyén ra s&
N — v our |— | duoc dua vao bit N: IB, QB, MB, SMB,
-V bao tran SMI.1. VB, SB, LB, AC,
Bitbao két qua 0 | Congtant, *VD, *AC,
s€ duoc set 1én 1 «LD.
néu gia tri cua byte
dich chuyén 13 0.
Shift Right Word and Shift Left Word
Lénh dich phai hay | IN: IW, QW, VW, LW,
Iénh dich trai thue | MW,SW, SMW, AIW
hién dich chuyén | ,AC, T, C, Constant,
P cac bit cua Word *VD, *AC, *LD.
SRW OUT, — EN ENO |— | dauvao INdi N
N W our — lan sang phai hay Word
— N trai. ket qua duogc
lwu vao dau ra OUT: IW, QW, VW,
OUT. i LW, MW,SW, SMW,
Lénh shift dién gid | AC, T, C, *VD, *AC,
tri zero vao cac bit | x[.D.
vira bi dich chuyén
di, bit cudi cung bi
SHL_W dich chuyén ra s&
SLW OUT, - PV ENO I | dugc dua vao bit | N: IB, QB, MB, SMB,
N — v our |— | baotran SMI.1. VB, SB, LB, AC,
- N Bit bao két qua 0 Constant, *VD, *AC, Byte
s€ dugc set 1én 1 «LD.
néu gia tri cua
Word dich chuyén
1a 0.
Bién soan: Lam Tang Pirc - Nguyén Kim Anh 115

CuuDuongThanCong.com

https://fb.com/tailieudientucntt



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Chuwong 3: Ngon ngir lap trinh va ung dung

B mon Ty Bong Po Luong — Khoa Dién

Mo ta Toan hang Kiéu dir li¢u
STL LAD Description Operands Data Types
Shift Right Double Word and Shift Left Double Word
Lénh dich phai hay
1énh dich trai thuc
hién dich chuyén
SRD  OUT, SHR DIV cgic bitcuatr kép | IN: VD, ID, QD, MD,
N EN “ENO q:?lu vao INdi N LD, SD, HC, SMD, AC,
N ouT lan sang phai hay | Constant, *VD, *AC,
N trai. két qua dugc «LD.
lwu vao dau ra DWord
OUT.
Lénh shift dién gia | QUT: VD, ID, QD,
tri zero vao cac bit | MD, LD, SD, SMD,
vira bi dich chuyén | AC, VD, *AC, *LD.
SHLDW di, bit cudi cung b
SLD OUT, dich chuyén ra sé
N gf’\’ our dugc dua vao bit N: IB, QB, MB, SMB,
bao tran SM1.1. VB, SB, LB, AC, Byte
Bit bao két qua 0 | Constant, *VD, *AC,
Sé; du’(:y’c set lvén 1 «LD.
neu gia tri cua tu
kép dich chuyén 1a
0.
Rotate Right Byte and Rotate Left Byte
Lénh quay vong sang IN: IB, QB, MB,
phai hay 1énh quay vong | SMB, VB, SB,
ROR_B sang trai thuc hién dich LB, AC, *VD,
RRB OUT, EN ENO chuyén céc bit ciia byte *AC, *LD.
N IN ouT dau vao IN di N 1an sang
N phai hay tréi. két qua
dugc luu vao dau ra OUT: IB, QB,
OUT. Tai moi lan quay, MB, SMB, VB,
gid tri clia bit cudi cing | SB, LB, AC,
(bit 0) dugc dua vao bit *VD, *AC, *LD. Byte
SM1.1 dong thoi dua vao
ROL B bit dAu tién (bit 7) caa
RLB  OUT, EN ENO byte d6 néu la quay phai, | N: IB, QB, MB,
N IN OUT con nguoc lai doi véi 1énh SMB, VB, SB,
N quay trai. Bit bao két qua LB, AC,
0 s& co gid tri bang 1 I}éu Constant, *VD,
gia tri trong byte d6 bang | AC, +LD.
0.
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Rotate Right Word and Rotate Left Word

Lénh quay vong sang IN: IW, QW,
phai hay 1énh quay vong | VW, LW,
ROL W sang trai thyc hién dich MW,SW, SMW,
RRW OUT,| —] &N ENO chuyén céc bit cta tir don | AIW ,AC, T, C,
N — IN ouT d4u vao IN di N 1an sang | Constant, *VD,
=N phai hay trai. két qua *AC, *LD. Word
dugc luu vao dé}u ra OUT: IW, QW,
OUT. Tai moi lan quay, VW, LW,
gia tri cta bit cudi cing | MW,SW, SMW,
(bit 0) dugc dua vao bit AC, T, C, *VD,
ROL_W SM1.1 déng thoi dua vao | xAC. *LD.
RLW oOuUT,| ™ bit dau tién (bit 7) cla ’
N ] 5\]/\/ our byte do néu la quay phai, N: IB, QB, MB,
con nguoc lai doi V(?’i Iénh SMB, VB, SB,
quay trai. Bit bao két qua LB, AC, Byte
0 s€ c6 gia tri bang 1 néu Constant, *VD,
gia tri trong tir don do *AC. *L.D.
bing 0. ’
Rotate Right Double Word and Rotate Left Double Word
Lénh quay vong sang IN: VD, ID, QD,
phai hay Iénh quay vong | MD, LD, HC,
Pyv— sang trai thyc hién dich SMD, AC,
— Ev ENO chuyén cac bit cua tir kép | Constant, *VD,
RRD OUT, dau vao IN diN lan sang | *AC, «LD.
N ] aeur phai hay trai. két qua
duoc luu vao dau ra DWord
OUT. Tai mdi lan quay, | QUT: VD, ID,
gia tri cua bit cudi cung QD, MD, LD,
(bit 0) dugc dua vao bit SMD, AC, *VD,
_| korow SMI.1 dong thoi dua vao | xAC, «LD.
RLD OUT, bit dau tién (bit 7) cua tur
N —] oour kép d6 néu 1a quay phai, Byte
con ngugc lai doi v6i lénh | N 1B, QB, MB,
quay trai. Bit bé}o két qua SMB, VB, LB,
0s& co gia tri bang 1 néu | AC, Constant,
gia tri trong tur kép do *VD, *AC, *LD.
bang 0.
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LAD STL
4.0 FOR W Lo I4.4
_| I EM BRI EEW RCO, 2
ZLW VWILD, 3
ROD 10
FBD
2N 1T [~ ACD
ROE W EHL W
SHL_W [4.0{EN TEND BN N0y
wwzaadin  cer Lwwzon| REOE O ST aco wwzoo—| T UT - vWzoo
27 314
i1-H
Application
Relala Shalt
Befara rotata Crverflow Batore shift Overflow
ACO [ 0100 0000 000D DOD1 | VW00 1110 00101010 1101]
After first rotate Overfiow After first shift Overflow

ACO L] 1010 0000 0000 0000 |-wl 1]  vW200L— 11000101 0101 1010 |

After second rotata Overflow Aftar second shift Cwerflow
ACO ] 0101 0000 0000 0000 |Lw{ 0] Wwapol {1000 1090 1011 0100

Zara Mamory Bil {SM1.0)
Owerfiow Mamory Bit {SM1.1)

nou
oo

After third shifi Overtlow
vw2ool—| 0001 0101 0110 1000 |

i
1

Lero Mamaory Bit (SM1.0)
Crverflow Memary Bit (Sh1.1)

Hinh 3.56: Vi du vé cach st dung I¢énh dich chuyén va quay vong thanh ghi
Lénh lam viéc voi thanh ghi co do dai tuy y:

Lénh thuéc nhém nay cung cip mot phwong phap ndi tiép va diéu khién dong san
phém hodc dir 1iéu. Thanh ghi dugc x4c dinh trong 1énh boi todn hang S BIT chi dia chi
bit thap ciia thanh ghi va d6 dai 14 gia tri tuyét ddi cua toan hang N trong 1énh (nghia 13
thanh ghi c6 do dai [N] bit). Dt liéu duoc chuyén vao trong thanh ghi c6 tén 1a DATA
(DATA = Bool), mét 1an trong mot vong quét.

S_BIT la bit thap nhat cta thanh ghi, néu goi cao nhat trong thanh ghi 1a MSB.b
thi MSB.b s€ dugc tinh theo cong thirc sau:

MSB.b = [(byte ciia S_BIT) + phian nguyén ciia(|N| - 1 + bit ctia S_BIT)/8].[phan con
thira cua phép chia 8]
Ly do trir di 1 boi vi S_BIT d4 chiém mat 1 bit ciia thanh ghi.
Vidu S BIT la V33.4 va N = 14 thi MSB.b s¢ la:
MSB.b=[(33) + (|]14| - 1 + 4)/8]*remainder of the division by 8
= (33 + 2)*remainder of the division by 8
=35.1
MSB.b la: V35.1

Chiéu thyc hién phép dich chuyén phu thudc vao diu cia toan hang N trong I¢nh.

Mién gia tri cho phép cua toan hang N 1a: -64 < N < 64.
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Néu N duong thi phép dich chuyén 1a phép dich trai, gia tri cia DATA duogc

chuyén vao bit thdp nhat, gid trj logic trong bit cao nhat bi ddy ra ngoai (vao bit bao tran
SMIL.1). Nguoc lai N la am thi phep dich chuyén 1a phep dich phai, gia tri cia DATA
dugc chuyén vao bit cao nhat, gia tri logic trong bit thap nhat bi ddy ra ngoai (vao bit bao
tran SM1.1).
SHRB Lénh dich chuyén céc bit caa thanh ghi mot vi tri trong mot vong quét. Thanh ghi
duoc xoa trong 1énh bang cac toan hang S_BIT chi dia chi bit thip trong thanh ghi va [N
chi d6 dai thanh ghi. Gia trj logic cta bit bi day ra khoi thanh ghi duoc ghi vao bit bao
tran SM1.1.

Toén hang Kiéu dix liéu
STL LAD Operands Data Types
Shift Register Bit
DATA, S BIT:
LQ V.M, SM, T, Bool
C, S, L.
ROL_DW
—| EN  ENO —
SHRB DATA, | < 2 our N: IB, QB, MB,
S BIT, N —| D44 SMB, VB, LB, AC, Byte
— N Constant, *VD, *AC,
*LD.
Shift Minus, Length = -14 Shift Plus, Langth = 14
S BIT g aim
LER MESE
vaa | 7] —=|4 | | o] vad [ 7]|-— [4] | o]
1-u'3-4|.7|—n-~|r_]}J 1.-'3-1|?|-—|[J}-<J
; |
vas [ 7| |1|n}J vas [ 7| |1|u)<J
f '
MSE of Snift Register MSE of Shift Register

Hinh 3.57: M6 ta huéng dich chuyén cua thanh ghi voi toan hang 4m va duong
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LAD STL
Io.2 LD 1.2
SHEB .
F—P——t  Ewo— EU
EMRE T0.3, Vi00.0, 4
0.3 —DATA " bty
Vidd.0 -5 BIT
4 K
FBD
P EHRR
10.24{1H ~ our EHN E:i’.?%l
I0.3 - OATR

vig0.0 45 _BIT
4 Ju

Tirning Diagrarm

Pasitive transition (P) !_l !-l
Id.3 : | :
First shaft Sacond shaft
MEHR LEB
] 0 S BIT
Batore first shil V100 | [o[1 o] 1]s—10.3
Crverflow (Sh1.1) él
S BIT
After first shif w100 | | 1 |[:- | 11 [w—10.3
Crvarflow (SM1.1)
S BIT
After sacond shift V100 | [o]1]1]0]=—10.3

Orvarflon (S841.1)

Hinh 3.58: Vi du vé cach sir dung I¢énh dich chuyén thanh ghi c6 d6 dai bat ky
15. SIMATIC Interupt and Comunication Instrutions:

Cac ché d6 ngit va xur 1y ngit cho phép thuc hién cic qud trinh téc dé cao, phan
ung kip thoi vai cac su kién ¢ bén trong va bén ngoai.

Nguyén tic co ban cia mot ché do ngat cling gidng nhu thuc hién viéc goi mot
chuong trinh con, chi khac nhau & ddy 1a chuong trinh con dugc goi chii déng bang 1énh
goi churong trinh con CALL, con chuong trinh xtr Iy ngat dwoc goi bi dong bang tin hiéu
bdo ngdt.

Khi ¢6 mot tin hiéu bao ngit, hé thdng s& t6 chirc thuc hién goi va thuc hién
chuong trinh con twong tng vé6i tin hiéu ngét d6, hay noi cach khac 1a hé thong sé& to chirc
xir 1y tin hiéu bao ngit d6. Chuong trinh con nay dugc goi 1a chwong trinh xir Iy ngat.

Do viéc goi chuong trinh xtr Iy ngit bang mot tin hiéu bao ngit ma thoi diém xuat
hién tin hiéu bao ngit hoan toan bi dong, boi vay hé thdng s& phai hd tro thém cho cong
viée xir Iy ngat nhu: cit giit noi dung ngan xép, ndi dung thanh ghi AC va céc bit nhé dic
biét; t6 chic xép hang uu tién cho cac tin hiéu xir 1y ngat trong truong hop ching chua
kip thoi xtr ly.
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Bing3.7:Liét ké cdc tin higu bdo ngit twong ikng véi tirng loai CPU 21x

Kiéu M5 £ tin hidu nedt CPU | CPU CPU CPU
ngét U ng 212 214 | 2152DP | 216
0 | Ngit theo suon 1én ctia 10.0% Y Y Y Y
1 | Ngit theo suon xudng cia 10.0% Y Y Y Y
2 | Ngat theo sudn 1én cua 10.1 Y Y Y
3 | Ngat theo suon xudng cua 0.1 Y Y Y
4 | Ngat theo suon 1én cta 10.2 Y Y Y
5 | Ngat theo suon xudng cua 10.2 Y Y Y
6 | Ngat theo suon 1én ctia 10.3 Y Y Y
7 | Ngat theo sudn xudng cua 10.3 Y Y Y
8 | Ngat dé nhan ki tu & Port 0 Y Y Y Y
9 Ngat dé bao vi¢c truyen dir liéu da hoan tat & % % % v
Port 0

10 | Ngat thoi gian 0 Y Y Y Y

11 | Ngat thoi gian 1 Y Y Y

12 Ngat theo’HSCO, khi gia tri tirc thoi bang gia v Y Y v
tri dat trudce*.

13 Ngat theo’HSCl, khi gia tri tirc thoi bang gia v Y Y v
tri dat trudce*.

14 Ng’at the? HSC 1: khi cé tin hiu bao doi % % v
hudng dém tir bén ngoai.

15 Nga‘t.theo HSC1, khi c6 tin hi¢u Reset tir % % v
ngoai

16 NgaE theo’HSC2, khi gi4 tri tire thoi bang gia v v v
tri dat trudce*.

17 Ng’at the? HSC2: khi co tin hiu bao doi % % v
hudng dém tir bén ngoai.

18 Nga‘t.theo HSC2, khi c6 tin hi€u Reset tir % % v
ngoai

19 | PLSO Ngat bdo hoan tat vi¢c dém xung Y Y Y

20 | PLS1 Ngat bdo hoan tat viéc dém xung Y Y Y
Ngit theo bo dinh thoi T32, khi gia tic thoi

21 CT=PT. Y Y
Ngit theo bo dinh thdi T96, khi gia tic thoi

22 CT=PT. Y Y

23 | Ngat bdo hoan tat viéc nhan 1 g6i tin ¢ Port 0 Y Y

24 | Ngat bdo hoan tat viéc nhan 1 gdi tin ¢ Port 1 Y

25 | Ngat dé nhan ki tu ¢ Port 1 Y
Ngat dé bao viéc truyén dir li¢u da hoan tat &

26 Port 1 Y

#Néu khai bao kiéu ngat 12 (HSCO, PV=CV) thi hai keu ngdt 0 va 1 bi vé hiéu hod.
Nguweoc lai, néu sir dung kiéu ngat 0 va 1 thi kiéu ngdt 12 bi vé hiéu hod.
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Bing 3.8: Liét ké cdc tin hiéu bdo ngit twong iing vdi tirng loai CPU 22x
Kiéu o cpu | cpu | CPU | CPU
ngét Mo té tin hi¢u ngat 1 279 214, 226,
224XP | 226XM
0 | Ngat theo suon 1én cia 10.0 Y Y Y Y
1 | Ngit theo suon xudng cua 10.0 Y Y Y Y
2 | Ngat theo suon 1én caa 10.1 Y Y Y Y
3 | Ngit theo suon xudng cua 10.1 Y Y Y Y
4 | Ngat theo suon 1én cia 10.2 Y Y Y Y
5 | Ngit theo suon xudng cua 10.2 Y Y Y Y
6 | Ngat theo suon 1én ctia 10.3 Y Y Y Y
7 | Ngit theo sudn xudng ciia 10.3 Y Y Y Y
8 | Ngat dé nhan ki tu ¢ Port 0 Y Y Y Y
9 | Ngit dé bao viéc truyén dit liéu dd hoan tat & Port 0 Y Y Y Y
10 | Ngit thoi gian 0, SNB34 Y Y Y Y
11 | Ngat thoi gian 1, SMB35 Y Y Y Y
Ngat theo HSCO, khi gia tri tirc thoi bang gid tri dat
12| truge CV=PV. Y Y Y Y
13 Ngat theo HSC1, khi gia tri ttc thoi bang gia tri dat v v
trudc CV=PV.
Ngat theo HSC1, khi c6 tin hiéu bao d6i huéng dém
14 | .= .. Y Y
tur bén ngoai.
15 | Ngit theo HSC1, khi c6 tin hidu Reset tir ngoai Y Y
16 Ngiat theo HSC2, khi gié tri tirc thoi bang gia tri dat v v
trudc CV=PV.
Ngat theo HSC2, khi c6 tin hiéu bao d6i huéng dém
17 | .57, i’ Y Y
tu bén ngoai.
18 | Ngit theo HSC2, khi c6 tin hidu Reset tir ngoai Y Y
19 | PLSO Ngit bao hoan tat viéc dém xung Y Y Y Y
20 | PLS1 Ngat bio hoan tat viéc dém xung Y Y Y Y
21 | Ngit theo bd dinh thoi T32, khi gia tirc thoi CT=PT. | Y Y Y Y
22 | Ngit theo bd dinh thoi T96, khi gia tirc thoi CT=PT. | Y Y Y Y
23 | Ngit bao hoan tat viéc nhan 1 goi tin & Port 0 Y Y Y Y
24 | Ngat bao hoan tat viéc nhan 1 goi tin & Port 1 Y
25 | Ngat dé nhan ki ty ¢ Port 1 Y
26 | Ngit dé bao viéc truyén dir liéu da hoan tat ¢ Port 1 Y
. Ngéf theo HSCO, khi c6 tin hiéu bao d6i huéng dém v v v v
tur bén ngoai.
28 Ngét theo HSCO, khi c¢ tin hi¢u Reset tir ngoai Y Y Y Y
Ngat theo HSC4, khi gia tri tirc thoi bang gia tri dat
29 | tréc CV=PV. Y | Y Y Y
30 Ngéf theo HSC4, khi c6 tin hiéu béo d6i huéng dém v v v v
tu bén ngoai.
31 | Ngat theo HSC4, khi c6 tin hi¢u Reset tir ngoai Y Y Y Y
32 | Ngat theo HSC3, khi gi4 tri tirc thoi bang gid trj dat Y Y Y Y
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trudc CV=PV.

Ngiat theo HSCS, khi gié tri tirc thoi bang gia tri dat

33 trudc CV=PV.

Y Y Y Y

Thir tw wu tién (priority) va hang doi (Queuing) cia cdc kiéu ngit:

Thr tu vu tién cua cac kiéu ngat khiac nhau da duoc cting hoa tir trudc theo
nguyén tic tin hiéu nao cé trude thi xir Iy trude. Néu cing mét lac c6 nhiéu tin hiéu bao
ngat thi hé théng s€ sép hang doi theo thir ty vu tién sau:

Nhom ngat truyén thong (n01 tiép).

Nhém ngit vao ra (ké ca ngat cho b dém HSC va ngit truyén xung).

Nhom cac tin hiéu bao ngit thoi gian.

Tai mdi thot d1em chi c6 1 chuong trinh xu Iy ngat dugc thyc hién. Cling ndi thém
rang, nhom ngat truyén thong co vi tri uu tién cao nhat va ngat thoi gian c¢6 vi tri wu tién
thap nhat nhung khi hé thng dang xur ly ngit thoi gian ma co tin hiéu bao nhit thoi gian
thi hé thong van tiép tuc xur ly dén khi két thac moi tlep tuc xtr Iy ngét truyén thong.

Bdng hang doi I6n nhdt ma timg CPU ¢4 thé co:

Nhom wu tién 212 | 214 | 215 | 216 | 221 | 222 | 224 | 226
Ngit truyén thong 4 4 4 8 4 4 4 | 8
Ngit vio ra 4 16 16 16 | 16 | 16 | 16 | 16
Ngit thoi gian 2 4 8 8 8 8 8 | 8

Riéng ddi vai tin hiéu bao nga‘it truyén thong, mac du chua dugc xtr 1y, nhung ki tu
nhan dugc cung bit ki€m tra chan 1¢ van dugc ghi nhé lai trong bd dém kém theo ding
thir tu cua tin hi€u bao ngat.

‘ bit Start ‘ 7 hodc 8 bit cua ki tu ‘ Parity ‘ Stop ‘
Khi hang doi da day thi bit bao tran twong tng cho tirng nhom ngit sé set 1én 1:
Nhom uu tién Bit bdo tran
Ngit truyén thong SM4.0
Ngit vao ra SM4.1
Ngat thoi gian SM4.2

Cung véi viéc chuyén vao ché 6 RUN cua PLC, tat ca cac ché do ngat trudc da
khai bao trude d6 s& tu dong huy (vo hiéu hod). N6 dugc kich lai bang 1énh ENI (kich
ngit toan cuc).

Khai bdo mét ché d ngit phdi thue hién hai viéc:

1. Kich tin hiéu bao ngit cho ché d6 ngat twong ng (bang cach khai bao tai toan

hang EVENT) bang lénh ATCH.

2. Sau d6 soan thao noi dung ctia churong trinh ngat trong khéi INT x.

C6 thé gop nhiéu tin hiéu bao ngat vao cung mot chuong trinh (chinh hodc con)
nhung mot tin hiéu bao ngit chi c6 duy nhat mét chuong trinh xu ly ngat. Khi huy tin
hiéu ngat bang lénh DISI thi cic ngat van tiép tuc nam vao hang doi cho dén khi chiing
duoc kich klai bang lénh ENI.
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Mo ta Toén hang Kiéu dir li¢u
STL LAD Description Operands Data Types
Attach Interupt
Lénh khai bao INT: 0+ 127
e ngit ma ?iéu . EVENT: xem
ATCH INT, - INT (khoi ngdf), | bang liét ké cac
EVENT — wr Ki€u ngat tin hiéu bao ngat Byte
— EVENT EVENT tuong ung vdi
tung loai CPU
Detach Interupt
Lénh huy ngat EVENT: xem
B 3]5 CH cuc bo tuong Umg | bang li¢t ké cac
DTCH EVENT vé6i kiéu ngat tin hi¢u bdo ngat Byte
—| EVENT EVENT. tuong g voi
tung loai CPU
Enable Inter’upt
Lénh kich ngat
ENI —[ ENI ] toan cuc. none none
Disable Interupt
Lénh huy tat ca
DISI —[ DISI ] cac ngit cing none none
mot luc.
Conditional Return from Interupt
Lénh thoat tirc
thot khoi chuong
CRETI —[ CRETI ] trinh ngét‘khi none none
chuong trinh
ngit chua két
thuc.
Return from Interupt
Lénh két thic
chuong trinh xtr
RETI —[ RETH ] ly ngét% & cudi none none
chuong trinh.

Churong trinh xiv ly ngit:

Ciing nhu chuong trinh con, mdi chwong trinh xir Iy ngit c6 mot nhan riéng dugc
danh dau tai diém dau cta chuong trinh. Nhin nay duoc khai bao bang 1énh INT.

Tét ca cac 1énh nam giita nhan cta chuong trinh xir 1y ngét va 1énh quay vé khong
diéu kién RETI cua chuong trinh xir 1y ngat déu thudc vé nodi dung ciia chuong trinh xir Iy
ngit. C6 thé két thiic chuong trinh xr Iy ngit sém hon bang 1énh CRETI, nhung 1énh
RETI vén 1a 1énh két thac cua chuong trinh xir Iy ngat. Nhung 1énh nay khong can khai

Bién soan: Lam Tang Pirc - Nguyén Kim Anh 124

CuuDuongThanCong.com https://fb.com/tailieudientucntt



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Chuwong 3: Ngon ngir lap trinh va ung dung B mon Ty Bong Po Luong — Khoa Dién

bao vi chuong trinh STEP di ty dong khai bao gidng nhu 1énh MEND (két thiic chuong
trinh chinh), 1énh RET (1énh két thuc chuong trinh con).

Chuong trinh xtr Iy ngét can phai dugc viét tdi uu, cang nhanh cang tot, khong nén
thyc hién chuong trinh xtr Iy ngét qua lau.

Khong dugc st dung cac Iénh sau trong CTXLN: DISI, ENI, CALL, HDEF,
FOR..NEXT, END.

LAD | STL
BAAIN OB
Network A Oni the first scan: Hetwork 1
SMi.1 Dfine intarmipd roulne 4 LD SMO.1
I gl ENoF 10 be ansing edge ATCH 4, 0
N miterrupd routne for 10.0. ENT
Frgam e
_ Glabally anable
L EnI ) interrupts.
Mebwork 2
DTcH | If an VO armor is datected, Mabwork: 2
. | disable the rising edge LD SM5.0
—| |— BN ERODE- nberrupt for K0 LTCH 0
N . { This rung is opbanal )
Metwark 3 Hetwork 1
M5 .0 Disabie all inlarrupls 1) M50
_| I { nrs1 ) when M5.0is on. DIEX
INTERRUPT 4
Metwaork 1 110 rigimg edge intarrupd Hatwark 1
SM5. 0 subroutine. LD aMs .0
i {=ETI ) Conditional return based CRETI
an U0 errar
Ered af 10.0 resing exdga
mterrupt roufine.

Hinh 3.59: Vi du vé cach to chitc mot chuong trinh xtr 1y ngat
Ngiit tryen thongnm tiép:

Cong truyén thong nbdi tiép cua PLC c6 thé diéu khién bang chuong trinh viét
trong LAD, STL. Chuong trinh diéu khién nay goi la diéu khlen cong tu do (Freeport
Control). Truéc khi thyc hién qua trinh truyén thong, cac van dé sau dy can phai duoc
thuc hién:

Kiéu bién ban truyén/nhan (giao thtic truyén_Protocol).

Téc d6 truyén/nhan tin hiéu.

S bit duogc truyén cho 1 ki ty (7 or 8 bit).

Ché d6 kiém tra 18i (cho ki tw nhan) chin 1¢ Parity.

T4t ca cac van dé nay dugc dinh nghia trong byte dic biét SMB30 sau:
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Port 0 Port 1 Description
Format of | Format of M58 158
SMB30 SMB130 i 2 Fresport mode control byte
|p||:l|c';|h| |-|||~. |||1||11|
SM30.6 SM130.6 | pp:  Parity select
and and 00 = no parnty
SM30.T SM130.7 01 = even parity
10 = no parnty
11=  odd parity
SM30.5 SM130.5 [ d: Data bils per character
0= & bits per character
1= T bits per character
SM30.2t0 | ESM130.2 | bbk: Freeport Baud rate
SM30.4 o 000 = 38,400 baud
SM130.4 001 = 19200 baud
010 = 9600 baud
011 = 4,800 baud
100 = 2,400 baud
101 = 1,200 baud
110 = 600 baud
111 = 300 baud
SM30.0 SM130.0 | mm:  Protocol selection
and and 00 = Point-to-Point Interface protocol {(PPHslave mode)
SM30.1 SM130.1 1= Freeport protocol
10 = PPlimaster mode
11 = Reserved (defaulis to PPlislave mode)
Mote: One stop bit is generated for all configurations.

Hinh 3.60: M6 ta byte dinh nghia viéc truyén thong ndi tiép

| Khi truyén théng & ché d6 Freeport thi PLC khong lam viéc voi may 1ap trinh PG.

e Byte SMB2 lam by dém ghi nh¢ ki ty nhan dugc.
e Bit SM3.0 dung dé kiém tra 161 chén 1¢ ki tu nhan dugc, néu c6 13i chin 1¢
duoc phat hi¢n thi SM3.0 set 1én 1.
e St dung dé thong bao viéc truyén thong da hoan tat.
Céc van dé vé goi/nhan message duoc mo ta nhu sau:

Tram A

goi dit lidu

Tram B chuong trinh xir Iy ngat
’ EVENT 8
Port SMB2 SM3.0
RS485 Bufer Recive Parity test
| >

Vung mong
mudn

Hinh 3.61: M6 ta cach nhan message cua PLC
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