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CHUONG 3: NGON NGU LAP TRINH VA UNG DUNG

3.1.Gidi thi€éu cac ngon ngir 1ap trinh:

Lap trinh cho S7 200 va cac PLC khac cua hang Siemens dya trén 3 phuong
phap co ban:

Phuong phép hinh thang (Ladder logic  LAD).

Phuong phéap khdi ham (Function Block Diagram _ FBD).

Phuong phép 1iét ké cau Iénh (Statement List  STL).

Chuong nay s& gidi thiéu cac thanh phan co ban ctia ba phuong phap va cach sir dung
chung trong 1ap trinh.

Néu chuong trinh duoc viét theo ngon ngit LAD (hodc FBD) thi ¢ thé chuyen sang
ngdn ngit STL hay FBD (hodac LAD) tuong tmng. Nhung khong phai bat cir chuong
trinh viét theo STL nao ciing chuyén sang ngon ngit LAD hay FBD duoc. B¢ tap 1énh
STL dugc trinh bay trong gido an nay déu c6 mot chirc nang nhu céc tiép diém, cudn
day, cac hop (trong LAD) hay IC s6 trong FBD.

Nhitng 1énh nay phai phdi hop duogc trang thai cac tiép diém dé quyét dinh veé
gia tri trang thai dau ra hodc gia tri logic cho phép hoic khong cho phép thuc chiic
nang ctia mot (hay nhiéu) cudn day hoic hop. Trong 1ap trinh 16gic thuong hay st dung
hai ngén ngit LAD va STL vi n6 gan giii hon d6i véi chuyén nganh dién. Sau day la
nhitng dinh nghia can phai nim khi bat tay vao thiét ké mot chuong trinh:

3.1.1. Pinh nghia vé LAD: LAD 1a ngdn ngit 1ap trinh bang d6 hoa. Nhitnh thanh phan
co ban dung trong LAD twong tng voi nhitng thanh phan co ban ding trong bang
mach role.

+ Tiép diém co hai loai: Thuong dong —M—

Thuong ho —{ }—

+ Cudn day (coil): —()

+ Hop (box): M6 ta cac ham khac nhau, né lam viéc khi ¢6 tin hiéu dua dén

hop. C6 cac nhém hop sau: hop cac bo dinh thoi, hdp cac bo dém, hop di chuyén

dir liéu, hop cac ham toan hoc, hop trong truyén thong mang...

+ Mang LAD: La mach nbi cac phan tir thanh mét mang hoan thién, cac phan tir

nhu cudn day hodc cac hop phai dugc mic ding chiéu. Ngudn dién co hai

duong chinh, mot dudng bén trai thé hién diy nong, mot dudng bén phai la day
trung tinh (neutral) nhung khong dugc thé hién trén giao di¢n lap trinh. Mot
mach lam viéc duoc khi cac phan tir duge mac ding chiéu va kin mach.
3.1.2. Dinh nghia vé STL: La phuong phap thé hién chuong trinh dudi dang tap hop
cac cau lénh. D¢ tao ra mot chuong trinh bang STL, nguoi 1ap trinh can phai hiéu rd
phuong thire str dung 9 bit trong ngin xép (stack) logic ctia S7 200.

Ngin xép 1a mot khdi 9 bit chong 1én nhau tir S0+S8, nhung tat ca cac thuit toan
lién quan dén ngan xép déu 1am viéc véi bit dau tién va bit thir hai (SO va S1) cua
ngan xép. gia tri logic méi co thé duoc gai hodc ndi thém vao ngan xép. Hai bit SO va
S1 phdi hop v6i nhau thi ngin xép duoc kéo 1én mot bit.

Ngin xép cua S7 200 (logic stack):
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SO Stack0 bit dau tién cua ngan xép.
S1 | Stackl bit thtr hai ciia ngin xép.
S2 | Stack? bit thir ba ctia ngan xép.
S3 | Stack3 bit thir tu ctia ngin xép.
S4 | Stack4 bit thir ndm cta ngin xép.
S5 Stack5 bit thir sdu ctia ngin xép.
S6 Stack6 bit thir bay ctia ngin xép.
S7 Stack?7 bit thir tam ciia ngan xép.
S8 Stack8 bit thir chin cta ngan xép.

3.2.Vong quét (thwe hién chwong trinh) va c:flu truc cia myt chwong trinh:
PLC thuc hi¢n chuong trinh theo vong lap. Moi vong 1ap duogc goi la vong quét (scan).
Cac giai doan cua vong queét:

* Reading the inputs

* Executing the program

*  Processing any communication reguests
* Executing the CPU self-test diagnostics

* Writing to the outputs

One Scan Cycle

Writing to the thpIJ'.S/' \Rc-adirq the inputs
Executing the CPL seli-test d agﬂ:ﬁsTins\ ) Executing the program

Processing any communications requests

Hinh 3.1: Chu ky vong quét cia CPUT 37-200.

Khi gap 1énh vao/ra tirc thoi ngay 1ap tirc hé théng dung tat ca moi cong viee
khac, ngay ca chuong trinh xtr 1y ngat dé thuc hién chuong trinh nay truc tiép v6i cong
vao/ra.

Néu siv dung cdc ché dé ngit, chwong trinh con twong ikng véi tirng tin higu
ngdt dwoc soan thdo va cai dit nhw mét by phin ciia chwong trinh. Chwong trinh
xi Iy ngit chi dwoc thwe hién trong vong quét khi xudt hién tin hiéu bdo ngit va cé
thé xdy ra ¢ bit cir thoi diém nao trong vong quét.
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Main Program (1) Main Program:

MEND Executed once per scan
SBR 0 Subroutine {optional) ™

RET

SBR 1 Subrouting {optional) Subroutine:

RET (2) Executed when called

from the main program

U=er Program {:

SBER n Subrouting {optional)
RET

L.

A

INT 0 Interrupt Foutine {optional) k
RETI

Interrupt Routine:
INT 1 Interrupt Routine {optional) Executed on each
RETI (3} occurrence of the

interrupt event
INT n Interrupt FRoutine {optional)
RETI A

Hinh 3.2: CAutric eha chuong trinh 57-200
3.3.Tap Iénh S7-200:
Tap 1énh cua S7-200 duoc chia lam 3 nhém:
1. Cac 1énh ma khi thuc hién thi lam viéc doc 1ap khong phu thude vao gia tri

logic cua bit dau tién trong ngin xep (go1 la nhom 1énh khong diéu kién).

2. Céc 1énh chi thuc hién khi bit dau tién trong ngin xép c6 gia tri biang 1 (goi
12 nhom 1énh c6 diéu klcn). . i
3. Céac nhan lénh danh dau vi tri trong tap 1énh (goi 1a nhom 1énh di€u khién

chuong trinh).

! Cdc ngén ngir sir dung chit I (Immediately) dé chi Y nghia tirc thoi.

=-/gg Instructions
Bit Logic
Clock

wE

Compare
Convert

Counters

Irterry

fove

e
AR ENEEREREER YRR

ShiftRotate
String
- Tahle
@ Timers
H-EH Subroutine
Hinh 3.3:

Communications

Program Control

Cay lénh

Tap 1énh Bit

Tap lénh can thiép vao thoi gian hé thong
Tap 1énh truyén thong

Tap 1énh so sanh

Tap 1énh bién d6i

Tap cac bo dém

Flosting-Point ksth Tap 1¢nh toan hoc
Irteger kath

Tap 1énh toan hoc
Tap 1énh diéu khién ngat

Logicsl Operations Tap 1énh cac phép tinh logic bién ddi

Tap I¢nh di chuyén dir ligu
Tap lénh di€u khién chuong trinh

Tap 1énh thao tac vdi thanh ghi (dich/quay vong thanh ghi)

Tap lénh lam viéc voi chudi

Tap lénh lam viéc véi bang dir 1i€u

Tap cac bo dinh thoi

Tap 1énh goi chuong trinh con va chuwong trinh ngit

Mo ta cay 1énh vo1 SIMATIC S7-200
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=51 Bit Logic

Load Immediate
AMD Immediste
OF Immediste
Load Mot immediste
ARD Mot Immediste
OF Mot inmediste
Logical Mot

Ecleje U

Edge Down

ARD Load

OF Losd

Logic Push

Load Stack

Logic: Read

Logic Pop

Outpt

Output Immediste
Set

et Immediste
Reset

Eesef Inmediste
D ERG

o Speration

Hinh 3.4: M0 ta cay I¢énh bit

=[] Clock

P2 TODR T Time of Dey Clock Read
P2k TODW T Time of Day Clock Write
Hinh 3.5: M6 ta cay 1énh can thi€p vao thoi gian hé thong
=3 Communications

P Qb #MT TAELE, PORT Transmit Messace
P2k RCY TAELE, PORT Receive Message
R METR TABLE,PORT  hetwork Read
P METW TABLE, PORT  metwork Wiite

P Qb GP& aDDR, PORT Get Port Address
o 5 SPa ADDR, PORT Set Port Address

Hinh 3.6: M6 ta cay 1énh truyén thong
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=% Compare

Elbe LDE= IMI, INZ Load Byte Equal
Elbe AB= IN1,IN2 LMD Bryte Exual
- OB= IN1,INZ2 OR: Byte Equsl

1? ----- LDB<x [M1,IN2  Losd Byte Mot Equal

P &8 M1, M2 S0 Bryte Mot Exusl

Epbe QOB<» M1, IM2 R Bryte Mot Equal

P e LDBx= IM1.IN2  Load Byte Greater Than or Equal
F e ABx= M1, IN2 AMD Byte Greater Than or Ecual
1 - OBx= M1, M2 OR Byte Greater Than or Equal

1 LDB<= IM1,IN2  Load Byte Less Than or Egual
li ..... AB<= M1, IN2 AMD Byte Less Than ar Ecqual

P OB<= M1, IMN2 QR Byte Less Than or Ecual

N LDE: M1, IM2 Load Byte Greater Than
- &8s N1, N2 ASMD Bryte Greater Than
Sl OB IN1.INZ OR Byte Grester Thane

P LDE< IM1, M2 Load Byte Less Than

P AB< N1, IMZ LMD Byte Less Than
P b OB< (M1, 1M2 OR Byte Less Than

Plbe L= 1M1, N2 Load viord Equal
) aid= N1, IM2 LMD e Ecpusl
... Otwf= (N1, INZ R Wiard Eoual

1B LDW<> IN1,IN2  LoadWord Mot Equal
: Siwies INTINZ - AND Vyord Mot Ecusl

1 Owies INT,INZ DR Word Mot Equal

Pl LD = M1, M2 Losd Wiord Grester Than or Egusl
A= [NT, INZ2 AMD Ward Greater Than or Equal
~[§] Owr=IN1,INZ2  CR‘Word Greater Than or Equal

~-[F] LDW<= IN1,IN2  LoadWord Less Than or Equal
Ainfo= M1, M2 AR Word Less Than or Eqgual
1 Ow'e= IN1,IM2  ORWord Less Than or Equsl

Pl LOW 1M1, INZ2  Load Wiord Greater Than
D[] Aw INTLINZ AMD Word Greater Than
s N1, N2 2R Wiord Greater Than

~o[F] LDW< INT,INZ2  Load vword Less Than
e [B] AW INTL INZ AMD Word Less Than
1i O M, N2 OR Wiord Less Than

5 LDD= M1, IN2 Losd Doukle Word Egqual
Al= 1M1, IN2 AMD Double Wiord Equal
N OD= 1M1, M2 O Double Word Equal
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LDD<> N1, INZ
[B] AD<> INT,IN2
B 0D<> IN1LINZ

[F] LDD3= INT, INZ
L B ADy= INTLINZ
1 [E 0De= N1, INZ

P b LOD<= INT,IN2
1 -[F) AD<= INT,INZ
1 OD<= IM1,IN2

[E] LDD> INT.INZ
[F] AD> INT,INZ
[F 00> IN1,IN2

1 [B] LDD< N1, INZ
1 B aD< INT,INZ
1 -[F 0D< INT,INZ

- [F] LDR= IN1,IN2
1 [E] AR=INTLINZ
1 b OR= M1, IN2

~B OR< INTINZ

b LDRz= 1M1, IN2
P e ARz= N1, IN2
1 b ORx= 1M1, IM2

£ b LDF<= IN1, IN2
o1 AR<= IN1.IN2
- OR<= IN1,IN2

| B LOR> INTIN2
1 B ARy INTINZ
|1 B OR> INT.INZ

1 B LDR< INT.INZ
1B AR INTLINZ
1 [ OR< INT.INZ

1 ----- LOS= 1M1, M2

e A5= M1, IN2
1 O5=IN1,IN2

LOS<» INT, IN2
A5 INT,INZ
1B 05< INT, IN2

Load Daoukble Word Mot Equal
AR Double Word Mot Equal
QR Double Wiord Mot Equal

Load Double Word Grester Than or Equal
AMD Double Word Greater Than or Equal
QR Double Word Grester Than or Equal

Load Double Word Less Than or Equal
AD Double Word Less Than or Equal
QR Double Word Less Than or Egqual

Load Doukble Word Greater Than
AMD Double Word Greater Than
QR Doukle Word Grester Than

Load Double Word Less Than
AMD Double Word Less Than
QR Double Word Lezs Than

Load Real Egual
AMD Real Equal
QR Real Equal

Load Real Mot Equal
AMD Real Mot Equal
QR Real Mot Equal

Load Real Greater Than or Equal
AMD Real Greater Than or Egqual
OR Real Greater Than or Equal

Load Real Less Than or Equal
AMD Real Less Than or Equal
OF Real Lezz Than or Equal

Load Real Grester Than
AMD Real Greater Than
OF Real Greater Than

Load Real Less Than
AMD Real Less Than
OF Real Lezz Than

Load String Equal

AMD String Egual
OF_=tring Ecual

Load String Mot Equal
AMD String Mot Equal

QR String Mot Equal

Hinh 3.7: M6 ta cay 1énh so sanh
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El @ Convert

. BTl IM, OUT

[ T8 IN.OUT

ITD N, OUT

ITS IN, OUT, FMT
DTI N, OUT

[8 DTR IN,OUT

--[g DTS IN, OUT, FMT
i ROUMD M, OUT
TRUMWC M, OUT

BCDI OUT
IBCD OUT
ITA IN, OUT, FMT
DTA IN, OUT, FMT
RT4 IN, OUT, FMT
[B] ATH IN, OUT, LEN
[B] HTA IN, OUT, LEN
~[§] 5T IN, INDX, OUT
B 5TD IN, INDX, OUT
B 5TR IN, IND¥, OUT
--[E] DECO IN, OUT
-[§ ENCO N, OUT
------ . SEG N, OUT

Byte to Intecer

Integer to Byte

Intecer to Double Integer
Intecer to String

Double Inteder to Inteder

Double Irteger to Real

Double Integer to String

Found
Truncate

RTS IN, OUT, FMT Real to String

Binary Coded Decimal to Integer

Inteciet ta Binary Coded Decimal
Intecer to ASCEN

Double Integer o ASCN

Fealto ASCI

ASCH to Hexadecimsl
Hexadecimal to ASCI

String to Intecer

String to Double Intecer

String to Real
Decode

Encode
Seven Segment Display Conversion

Hinh 3.8: M0 ta cy 1énh bién doi

E| - Courter

HDEF HSC. MODE
: HSC M
------ . PLS 0

Count L
Count Dowen

Count LpDowwn
High Speed Courter Definition

High-Speed Courter
Pulze Output

Hinh 3.9: Mo ta cay 1énh cac bo dém

El 18] Timer

B TOM T.PT  On-Delay Timer

2 . TOME T.PT REetentive On-Delay Timer

(25§ TOF T,PT  Off-Delay Timer
Hinh 3.10: Mo ta cay lénh cac bg dinh thot

EI Iﬁl Irterrugt
2B oRE

2 “[E] ATCH INT, EVENT
Wi -[B] DTCH EVENT

Conditional Return from Interrugt (IMT)

Enable Interrupt
Dizable Interrupt
Aftach Interru

Detach Interrupt

Hinh 3.11: Mo ta cay lénh diéu khién ngat
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=-[zE Floating-Point Math

g b +R IN1,0UT &dd Real Mumbers
P R OIMT, 0UT Subtract Real Mumbers
“F N1, 00T butiply Real Mumbers
AROINT, OUT Divicde Real Mumbers
SORT M1, OUT Souare Root

SIN IN, OUT Sine

COS IN. OUT Cosine

TAM IM, OUT Tanoent

LM M. OUT Matural Locarithm
2 b ExP IN.OUT hatural Exponential

o PID TABLE, LOOP  PID Calculation
Hinh 3.12: M6 ta cdy lénh hoc kiéu Floating-Point

-5 Integer Math
E b + IN1, 0UT Al Irtecer
P +0 INT,0UT  fcd Double Intecer

4 IM1, OUT Subtract Intecer
DM, 0UT Suktract Doukle Integer

MUL N1, 0UT  hduttiply Integer to Doukle Iriteger
1IN, OUT Multiply Irtecer

D INT,OUT  Muttiply Double Integer

DV IMT, 00T Divide Integer to QuotientRemainder
A 1M1, 0UT Divicle Intexer

D INT, OUT Divide Double Iitecer

IMCE OUT Increment Biyvte

[MCw OUT Increment Word

IMCD OUT Increment Double Wiord

DECE OUT Decremernt Byte

DECw QUT Decrement Yyiord

L. DECD OUT Decremenit Double Wiord

Hinh 3.13: M6 ta cay Iénh toan hoc kiéu Integer
E| Logical Qperations

INWE OUT Invert Brvie

My OUT Invert Wiord

INWD OUT Invert Double Wiord

AMDE IN1,0UT  AND Byte

ANDW N1, OUT - AND Word

ANDD 1N, OUT  AND Double viord

ORE IN1.0OUT  ORByte

ORW IM1,0UT  CRwWord

ORD INT.OUT  OR Double Vyord

#¥ORE IN1.0UT  Exclusive OR Byte

P2 #ORW INT,0UT  Exclusive OR Wiard

Tt HORD IN1.0OUT  Exclusive OR Double YWyord

Hinh 3.14: M6 ta cdy 1énh phép tinh logic bién ddi
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- Mowve
. MOWVE [N, OUT

] MO IN, OUT
MOVD N, OUT
MOVR N, OUT
BME IN, OUT, N
Bhw/ IN, OUT, N

Move Byte
hiove Wiard

hove Doukile Wiord

Miove Real

Block Mave Bytes

Block Maove Words

Block Mave Double Words

Swwap Bytes

Move Byte Immediste from Inputs
Move Byte Immediste to Outputs

Hmh 3.15: Mo ta cdy lénh di chuyén dit liéu

El - Program Control

LSCR N
SCRT M
-[B] SCRE
-[8 CSCRE
CRET

END

5TOP

[E] FOR INDEX, IMITIAL, FINAL  Forflest Loop

. ME=T Fortesxdt Loop
JMP M Jurmp to L akel
LBL M Label

Load Sequertial Control Relay

Sequential Cortrol RelayTransition
Sequertial Cortrol Relay End

Conditional Sequential Control Relay End
Conditional Return from Subroutine (SER)
Conditional End of Program (981
Transition to Stop Mode

Watchdoo Reset

Hinh 3.16: M6 ta cdy lénh diéu khién chuong trinh

EI - ShiftiRotste

2 ~[§] SLB OUT.M Shift Lett Bvte
Shift Left Word

SLD OUT.M Shift Left Double ord
SRE OUT. N Shift Right Bivte

SRW OUT. N

RLw OUT.M

\S]

Shift Richt Wiord
Shift Right Croutale Wiard
Rotate Left Byte
Rotate Left Wiord

--[E RLD OUT.N Fotate Lett Doubls Word
. 21§ RRE OUT.N Rotate Right Byte

--[E] RRw OUT.N
| RRD OUT, N

Rotate Right Viord
Fotate Right Doukle Wiord

2L [F . SHREB DATA, S_BIT,N  Shit Resister B
H1nh 3.17: Mo ta cay lénh diéu khién chuong trinh
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El--- Instructions
El@ Convert

D DTS IM, QUT, FMT Doukle Integer to String
- 2 RTS IM, OUT, FMT Realto String
20 [F) ST N, INDx, OUT - String to Integer
2008 STD I, IND¥, OUT  Strinc to Double Interer
(2 L[ STR IN, IND¥, OUT  String to Real
El--- Inztructions

El String

b SLEM [N, OUT Find String Lencth

P 2+-|F) SCPY M, OUT Copy String1 to String2
) SSCPY IR WD, M, OUT  Copy Substring From String
Eoghe SCaT IM, OUT Concaternste Strinogs
2 SFMD (M1, IM2Z, OUT Find String2 in Strincg

26 CFMD M1, N2, OUT Find Character Within String

El Instructions

=-E Compare

2 ..... LDOS= 1M1, IN2 Load String Equal
P oybe 5= N1, IN2 AMND String Egual
D2 0S5= INT,IN2 OR: String Equal

2 ..... LDS<: N1, IM2  Load String kot Equal
E b A5 N1, IM2 AMD String Mot Ecgual
P23 05 INT,INZ DR String Mot Egual

Hinh 3.18: Mo ta cay I¢nh lam vi¢c voi chudi

Tahkle
FILL IM,OUT, M Mdemory Fill
ATT DATA, TABLE Add to Table
FHD= TEL. PATRM. IND  Zearch Table for Data Pattern Equal
FHD<= TBL, PATRM. IND¥  Zesarch Table for Dats Pattern Mot Equsl
FMD< TEL, PATRM, IND%  Search Table for Data Pattern Less Than
FWND> TBL. FATRM, IMD#  Search Takle for Data Pattern Grester Than
P LIFO TABLE, DATA Last In First Out
P2 b FIFD TABLE.DATA First In First Out

Hinh 3.19: Mo ta cay Iénh lam viéc vdi bang dir ligu
! 1_Cac lénh khéng diéu kién.
2 Cdc Iénh ¢6 diéu kién.
3 Cdc Iénh diéu khién chwong trinh.
3.4. Ca phap va cach wng dung SIMATIC struction S7-200:
3.4.1. Toan hang va gioi han cho phép:
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Béng 3.1: Gi61 han toan hang cua CPU S7-200 series CPU 22x

Access Method CPU 221 CPU 222 CPU 224 CPU 224 XP CPU 226
Bit access (byte bit) || 00187 0.0t 157 0040 157 000 157 008 157
Q| 00187 0.0t 157 0040 157 000 157 008 157
WOl 00t 20477 0.0 o 20477 004 81817 0.0t0 102387 0.0f0 102397
M| 00317 0.0t 317 004 31.7 000317 008 317
SM | 00t 1857 0.0 o 2987 0.010 549.7 000 5487 0.0f0 5487
5|00ty 0.0t 317 0040 31.7 000317 008 317
T | 0to 255 0 to 255 0to 255 0o 255 0o 255
C | 0to 255 0 to 255 0to 255 0o 255 0o 255
L|00to8d? 0.0t 63.7 0.010 637 000837 0.0k 637
Byte access I8 | Oto 15 Oto 15 Oto 15 0o 15 Oto 15
0B | 0to 15 Oto 15 Oto 15 0o 15 Oto 15
VB | 0o 2047 0 bo 2047 0to 8191 0io 10238 0o 10238
ME | Dta3 Oto 31 Oto 0o 31 Ot 31
SMB | Oto 165 0 to 280 0to 549 0o 549 0o 549
58 [0t Oto 31 Oto 3 Oz 31 Ot 31
LB | Oto &3 0to 83 Oto 63 0o 63 0o 63
AC |00 3 Oto 3 Oto 3 0o 255 Oio 255
KB (Constant) | KB (Constant) KB [Constant) KB {Constant) KB {Constant) KB {Constant)
Word acocess W | Oto 14 Ot 14 Oto 14 Oz 14 Oto 14
aw | Oio 14 0o 14 Oto 14 Oz 14 Otc 14
W | 0 to 2046 0 bo 2046 0 to 8190 0fo 10238 0o 10238
MW | 0o 30 0to 30 0to 30 0fo 30 0o 30
SMW | Oto 164 0 to 298 0 to 548 0o 548 0o 548
EW | Dto 30 0o 30 0to 30 0fo 30 0o 30
T | 0to 255 0 to 255 0to 255 0o 255 0o 255
C | 0to 255 0 bo 255 0to 255 0o 255 Oio 255
Lw | Oto B2 0 to 82 Oto B2 0o 62 Otio 62
ACZ | Oto3 Oto 3 Oto 3 Ot 3 Oto 3
AW | Oto 30 0 bo 30 Oto 62 0o 62 Oto 62
ACW | Oto 30 0 bo 30 Oto 62 0o 62 Oto 62
KW (Constant) | KW (Constanty | KW (Constant) | KW (Constant) | KW (Constant) KW (Constant)
Dioukbde word accass ID | Oio 12 Oto12 0o 12 Ot 12 Oto 12
an | Ot 12 Oto12 Oto 12 0o 12 Oto 12
VD | Oto 2044 0 bo 204 0t 8188 0fo 10236 0o 10236
MO | Oto 28 0 bo 28 Oto 28 0o 28 Otio 28
SMD | Oto 162 0 bo 206 0 to 546 0o 546 O io 546
50 | Oto 26 0 bo 28 Oto 28 0o 28 Otc 28
LD | Oto &0 0 bo 80 0 to 60 0 fo &0 0o 60
AC | D03 Otod Oto 3 Ofc 3 Oto 3
HC | Dto & Oto s Oto 5 0o s Ot 5

KD (Constant) | KD (Constant) KD {Constant) KD {Constant) KD (Constant) KD {Constant)

3.4.2. SIMATIC instructions:
1. SIMATIC Bit Logic Instructions:

Kiéu dir
Mo ta Toéan hang liéu
STL LAD (Description) (Operands) (Data
Types)
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Chuong 3: Ngon ngit lap trinh va ving dung

B mon Ty Bong Po Luong — Khoa Dién

it
LD N ° || Tiépditm thuong mo st duoe | bit:L QM. V.SM. | g
A dong khi bit =1 T,C,S,L
0O
LDN bit L ez
o Ti€p diém thuong dong s€ dugc | bit: [, Q, M, V, SM, Bool
AN mo khi bit=1 T,C,S,L
ON
LDI bit Tiép diém thudng md s& dong
Al _{ | |‘ ture thoi (khong phu thudce vao bit: I Bool
chu ky vong quét)
Ol
LDNI bit Tiép diém thuong dong s& mo
AN | T /| ’_ tirc thoi (kh?ng phu th’u(f)c vao bit: 1 Bool
OIN chu ky vong quét)
NOT | - wot i_ bao gia tri logic gﬁa lzit dau tién Khéng Khéng
trong ngan xep
Bit dau tién trong ngan Xép co bit: I, Q, M, V, SM,
gia tri bang 1 (trong khoang thoi | T, C, S, L
EU - P ’_ gian dung bang 1 chu ky vong Bool
quét) khi phat hién suon lén cua
tin hiéu dau vao.
Bit dau tién trong ngan xép co bit: I, Q, M, V, SM, | Bool
gi tri bang 1 (trong khoang thoi | T, C, S, L
ED —‘ N '— gian ding bang 1 chu ky vong
quét) khi phat hién suon xudng
cta tin hiéu dau vao.

STL

T0.0

atwork 3
I0.1

—

LaD
Matwork 1
I0.0 Io.1 0.0
— 3
Watwork 2

| —mer——C

o0 .1

o0 .2

v f———C

METWORE. 1

o Io.o
- I0.1
- Q0.0

METWORE. 2

- Q0.1
HETWORE. 3
LD I0.1
ED

- Q0.2

IO.

TO.

Q0.
Q0.

Q0 .

I_I_.-' Oin for one scan

Hinh 3.20: Vi du minh hoa Iénh LD, NOT, ED trong chuong trinh LAD va STL
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Chuong 3: Ngon ngit lap trinh va ving dung

B mon Ty Bong Po Luong — Khoa Dién

A a . Kiéu dir
e
Data Types
hit Cuon day daura & trang t}}éi ON | bit: I, Q, M, V, SM,
= bit _[ khi c6 dong dién diéu khién di T,C,S,L Bool
qua.
) Cuon day dau ra ¢ trang thai ON | bit: Q
=] bit _[]Tj turc thoi (khong phu thudc vao Bool
chu ky vong quét) khi c6 dong
dién diéu khién di qua.
Set 1 mang gom n tiép diém, | bit: 1, Q, M, V, SM,
, tinh tir tiép diém "bit" (n<= | T,C,S,L
Shia | o ] | 128 tiép didm). n: 1B, QB,MB, | Bool
; VB, SMB, SB, LB,
AC, Constant, *VD,
*AC,* LD
Reset 1 mang gom n tiép bit: I, Q, M, V, SM,
diém, tinh tir tiép diém "bit" (n | T,C, S, L
. bit <= 181 dié n: IB, QB, MB,
Rven (g wdtighanh VB, SI\(/IQB, SB,LB, |Bool
n AC, Constant, *VD,
*AC, *LD
Set tirc thoi 1 mang gom n tiép | bit: Q
bit - | diém, tinh tir tiép diém "bit" (n | n: IB, QB, MB,
ST bit, n _[ o ] <= 128 tiép diém). VB, SMB, 8B, LB, | Bool
n AC, Constant, *VD,
*AC, *LD
| Reset tirc thoi 1 mang gomn | bit: Q
bit_ | tiép diém, tinh tir tiép diém n: 1B, QB, MB,
RIbit, n —[ RT || "bit" (n <= 128 tiép diém). VB, SMB, SB, LB, | Bool
n AC, Constant, *VD,
*AC, *LD
n _ | Lénh rong, khong hoat dong n
NOP —[NOP ] lan. n: 0 +255 Byte
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Chuong 3: Ngon ngit lap trinh va ving dung

B mon Ty Bong Po Luong — Khoa Dién

LAD STL
Matwork 1 HMETHORE 1
Iu.? 0.0 LD 0.0
—| ] - o] ]
! * ) po.1, 1
R 0.2, 2
ob.1

o0.1

Q0.2
0o.32

Hinh 3.21: Vi du minh hoa Iénh =, S, R trong chuong trinh LAD va STL
2. SIMATIC Compare Byte Instructions:

Mo ta Toan hang Kiéu dir liéu
STL LAD (Description) (Operands) (Data Types)
COMPARE BYTE
Lénh so sanh gia tri cia hai byte | IB, QB, MB,
LDB= IN1 X
_‘ B INI'vaIN2. VB, SMB, SB,
AB= N2 Trang thai tiép diém la dong khi | LB, AC, Buyte
OB= 1énh so sdnh IN1=1IN2 la dung. | Constant, y
*VD, *AC,
*L.D
LDB<> Lénh so sanh gia tri cia hai byte | IB, QB, MB,
IN1 IN1 va IN2. VB, SMB, SB,
iD= - =B Trang thai tiép diém 13 dong khi | LB, AC, .
OB<> 1énh so sanh IN1<> IN2 la diing. | Constant, yte
*VD, *AC,
*LD
LDB< Lénh so sanh gié tri cia hai byte | IB, QB, MB,
IN1 IN1 va IN2. VB, SMB, SB,
AB< - S Trang thai tiép diém la dong khi | LB, AC, Byt
OB< 1énh so sanh IN1< IN2 la ding. | Constant, e
*VD, *AC,
*[.D
LDB<= Lénh so sanh gia tri cia hai byte | IB, QB, MB, Byte
IN1
13}
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Chuong 3: Ngon ngit lap trinh va ving dung

B mon Ty Bong Po Luong — Khoa Dién

INT va IN2. VB, SMB, SB,
AB<= Trang thai tiép diém la dong khi | LB, AC,
OB<= 1énh so sanh IN1<=IN2 la dung. | Constant,
*VD, *AC,
*L.D
LDB> Lénh so sanh gia tri cia hai byte | IB, QB, MB,
IN1 IN1 va IN2. VB, SMB, SB,
NS ~ B | | Trang thai tiép diém Ia dong khi | LB, AC, .
OB> N2 1énh so sdnh IN1>IN2 la dung. | Constant, yte
*VD, *AC,
*LD
LDB>= Lénh so sanh gia tri cia hai byte | IB, QB, MB,
IN1 INT va IN2. VB, SMB, SB,
AR =8 |- | Trang thii tiép diém 1a dong khi | LB, AC, .
OB>= 1énh so sanh IN1>=IN2 la dung. | Constant, yte
*VD, *AC,
*L.D
COMPARE WORD (COPARE INTEGER)
LDW= Lénh so sanh gié tri cia hai IW, QW, MW, VW,
IN1 Word IN1 va IN2. SMW, SW, LW,
AW= _‘ 21;12 i_ Trang thai tiép diém 1a dong khi | AC, Constant, *VD, Word
OW= 1énh so sanh IN1=IN2 la dung. *AC, *LD
LDW<> Lénh so sanh gié tri cia hai IW, QW, MW, VW,
1 n - Word INT va IN2, SMW, SW, LW,
AW<> N2 Trang thai tiép diém la dong khi | AC, Constant, *VD, Word
OW<> lénh so sanh IN1<> IN2 la ding. | *AC, *LD
LDW> Lénh so sanh gia tri cta hai IW, QW, MW, VW,
INI Word IN1 va IN2. SMW, SW, LW,
AW> —‘ >1 I— Trang thai tiép diém 1a dong khi AC, Constant, *VD, Word
OW> IN2 1énh so sanh IN1 > IN2 la dung. | *AC, *LD
LDW>= Lénh so sanh gia tri cta hai IW, QW, MW, VW,
IN1 Word IN1 va IN2. SMW, SW, LW,
AWS— _‘ >I;12 }_ Trang thai tiép diém 1a dong khi | AC, Constant, *VD, Word
OW>= lénh so sanh IN1 >= IN2 la dung. | *AC, *L.D
LDW< Lénh so sanh gia tri cua hai IW, QW, MW, VW,
IN1 Word IN1 va IN2. SMW, SW, LW,
AW< —i 1, |— Trang thai tiép diém 1a dong khi | AC, Constant, *VD, Word
OW< lénh so sanh IN1 <IN2 1a dung. | *AC, *LD
LDW<= Lénh so sanh gia tri cia hai IW, QW, MW, VW,
IN1 Word IN1 va IN2. SMW, SW, LW,
AW<= —‘ < I— Trang thai tiép diém 1a dong khi | AC, Constant, *VD, Word
OW<= N2 lénh so sanh IN1 <= IN2 la dung. | *AC, *LD
COMPARE DOUBLEWORD
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Chuong 3: Ngon ngit lap trinh va ving dung

B6 mon Ty Pong Po Luong — Khoa

bién

LDDW= Lénh so sanh gia tri cta hai ID, QD, MD, VD,
INI DoubleWord IN1 va IN2. SMD, SD, LD, AC, | Double
ADW= | 1D Trang théi tiép diém 12 dong khi | Constant, *VD, Word
ODW= lénh so sanh IN1 = IN2 1a dung. | *AC, *L.D
LDDW<> IN1 Lénh so sanh gié tri cia hai ID, QD, MD, VD,
- < DoubleWord IN1 va IN2. SMD, SD, LD, AC, | Double
ADW<> N2 Trang thai tiép diém la dong khi | Constant, *VD, Word
ODW<> lénh so sanh IN1 <> IN2 la dung. | *AC, *LD
LDDW> Lénh so sanh gia tri cia hai ID, QD, MD, VD,
INI DoubleWord IN1 va IN2. SMD, SD, LD, AC, | Double
ADW> _{ >H]3]2 Trang thai tiép diém 1a dong khi | Constant, *VD, Word
ODW> lénh so sanh IN1 > IN2 1a dang. | *AC, *LD
LDDW>= Lénh so sanh gia tri cia hai ID, QD, MD, VD,
IN1 DoubleWord IN1 va IN2. SMD, SD, LD, AC, | Double
ADW>— _‘ i;g Trang thai tiép diém 1a dong khi | Constant, *VD, Word
ODW>— lénh so sanh IN1 >=IN2 la dung. | *AC, *LD
LDDW< Lénh so sanh gié tri cia hai ID, QD, MD, VD,
IN1 DoubleWord IN1 va IN2. SMD, SD, LD, AC, | Double
ADW< —‘ <D Trang thai tiép diém 1a dong khi | Constant, *VD, Word
ODW< N2 Iénh so sanh IN1 <IN2 la diing. | *AC, *LD
LDDW<= e Lénh so sanh gié tri cia hai ID, QD, MD, VD,
_‘ D DoubleWord INT va IN2. SMD, SD, LD, AC, | Double
ADW<= IN2 Trang thai tiép diém 1a dong khi | Constant, *VD, Word
ODW<= lénh so sanh IN1 <= IN2 la dung. | *AC, *LD
COMPARE REAL
L DR= Lénh so sanh gia tri ctia hai s6 ID, QD, MD, VD,
g IN1 thuc INT va IN2. SMD, SD, LD, AC,
AR= —‘ =R Trang thai tiép diém la dong khi | Constant, *VD, Real
OR= N2 1énh so sanh IN1 =IN2 la ding. | *AC, LD
Lénh so sanh gia tri ctia hai $0 ID, QD, MD, VD,
LDR=> N | thue INTvA TN, SMD, SD, LD, AC,
AR<> —‘ <R Trang thai tiép diém la dong khi | Constant, *VD, Real
OR<> N2 lénh so sanh IN1 <> IN2 la dung | *AC, *LD
Lénh so sanh gié tri cta hai $0 ID, QD, MD, VD,
LDR> NI thuc INT va IN2. SMD, SD, LD, AC,
AR> _‘ >111312 Trang thai tiép diém la dong khi | Constant, *VD, Real
OR> 1€nh so sanh IN1 > IN2 la dung *AC, *LD
B Lénh so sanh gi4 tri cta hai s6 ID, QD, MD, VD,
LDR>= N | thue INTva N2, SMD, SD, LD, AC,
AR>= —‘ >=R Trang thai tiép diém 1a dong khi | Constant, *VD, Real
OR>= IN2 lénh so sanh IN1 >= IN2 la dung | *AC, *LD
L DR< Lénh so sanh gia tri cta hai $O ID, QD, MD, VD, Real
o thye IN1 va IN2. SMD, SD, LD, AC, ca
N
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Chuong 3: Ngon ngit lap trinh va ving dung

B mon Ty Bong Po Luong — Khoa Dién

AR< Trang thai tiép diém 1a dong khi Constant, *VD,
OR< 1€nh so sanh IN1 < IN2 la dung *AC, *LD
— Lénh so sanh gié tri cia hai ) ID, QD, MD, VD,
LDR<= NI thuc IN1 va IN2. SMD, SD, LD, AC, |
AR<— _‘ <R I_ Trang thai tiep diém la dong khi | Constant, *VD, Rea
IN2 n , e
OR<= lénh so sanh IN1 <=1IN2 la dung | *AC, *LD
LAD STL
|
Matwork 4 NETWOEE, 4
wi, 0.3 LDWs=  Vid, VWE
.3:,;,9' ¢ ) - @o.3
FED
Natework 4
wed 5L Q0.3
VA -
Timing Diagram
VIVE = VIVE e VWA < VR
Q0.3 |
Hinh 3.22: Vi du minh hoa Iénh so sanh trong chuong trinh LAD, FBD va STL
3. SIMATIC Timer Instructions:
Kiéu dir
STL Mo ta Toan hang liéu
LAD (Description) (Operands) (Data
Types)
On_Delay Timer (TON)
Day la 1énh dém thoi Txxx: Constant word
gian hoat khi tin hi¢u IN : power flow bool
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EN la ON.

TON Txxx, PT Khi gia tri dém tirc thoi
Txxx trong thanh ghi CT >=
TON gia tri dat trudc trong
- Y thanh ghi PT thi bit

— rr trang thai Txxx cua bd
Timer 1a ON.

Gia tri dém tic thoi
trong thanh ghi CT =
0 va bit trang thai vé
off khi tin hi¢u & dau
vao la off. Nguoc lai PT: IW, QW
voil b6 TON, thanh MW, SMW,’
ghi CV va bit trang VW, LW, SW,
thai van gilt nguyén | AIW, T, C, AC,
tru khi co lénh Reset Constant, *VD,
Txxx b TONR. Ngoai ra *AC, *LD
TONR c6 thé su dung 1énh
TONR Txxx, PT | — ¥ Reset dé xo4 thanh

— pr ghi tuc thoi cling nhu
bit trang thai cua bd
TON.

Ta c6 thé sir dung
toan hang Word (INT)
tuong trng vaéi1 1énh
INT hay toan hang bit
tuong g voi bit
trang thai.

INT

Trang thai cua bit
Txxx c6 cung trang

Txxx . . 5 .
TOF thai voi tin h}éu tai
— EN chan EN & dau vao,
| oy tai thoi diém nay gia
tri trong thanh ghi.
TOF Txxx, PT CT=0. Tai thoi diém
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B mon Ty Bong Po Luong — Khoa Dién

khi c¢6 suon xudng
cua tin hiéu ¢ chan
EN gia tri trong thanh
ghi CV bit dau ting
dan dén khi CT = PT
bit Txxx xudng mirc
thap va CT giir
nguyén gia tri ndy cho
dén khi c6 tin hiéu
(muc cao moi kich
vao chan EN).

C6 thé x04 CT va
Txxx bang lénh Reset.

Bang 3.2: S6 Timer va do phan giai

Timer Type n1iﬁigszculzléllt1ij : [irl:'ls] h'}ﬂlsi:ll;r::;ﬂ::f Timer Number
TONR Tms 32.767 s (0.546 min,) | 10, 164
(retentive) 10 ms 327.67 s (0.546 min.) | T1to T4, T65 to T68
100 ms 3276.7 5 (0.546 min.) | T5 to T31, T69 to T45
TON, TOF 1ms 32.767 s (0.546 min.) | T32, T96
(non-rstentve) [y ne 327.67 s (0.546 min,) | T33 to T36, T97 to T100
100 ms 3276.7 s (0.546 min.) | T37 to T63, T101 to 1265

Note: Khong thé cting mét lic sir dung ca 2 bd TON va TOF cho cung 1 dia chi

(vi du T37).
Bang 3.3: Gia tri dat toi da cho tung loai va trang thai 1am viéc cia cac loai Timer

Tirmer _ Enabling Input Enabling lnput Powar Cycla/

=
Type Currant >= Prasst ON OFF First Scan

TON Timer bit OM, Cumrent value Tirmer bit OFF, Timer bit OFF,
Cumrent continues counts ime Current valug = 0 Current valug =0
counting to 32 767

TONR | Timer bit O, Cumrent value Timer bit and Timer bit OFF,
Cumrent continues counts ime cumrent value Current valus may
counting to 32 767 maintain last state be maintained?

TOF Tirner bit OFF, Tirner kit OM, Tirmer counts after Tirmer bit OFF,
Cument = Preset, Cumentvalue =0 | OMto OFF Current value =0
stops counting transition

1 The retentive timer cumment value can be salected for retention through a power cycle. See Section 5.2 for information

about memory retention forthe S7-200 CPU.

Viéc siv dung tiép diém thwong dong 00.0 bén duwdi dé dam lam tin hiéu ddu vao cho
Timer dam bdo cho Q0.0 sé co gia tri logic bang 1 trong mgt vong quét o moi thoi
diém ma gia tri dém tirc thoi ciia by Timer dat gia tri dat truoc PT.

Bién soan: Lam Tang Pirc - Nguyén Kim Anh

CuuDuongThanCong.com

72

https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt
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B mon Ty Bong Po Luong — Khoa Dién

Tao khodng thoi gian tré 300ms bang cdc logi timer ¢6 dg phan gidi khdc nhau:

{1) Wiong Using a 1-ms Timer Comected
T32 T32 Qn.a T32
—| ! |— IN TON ! |— IN  TON
Wi PT 0= PT
Taz 0.0 Taz2 0.0
L — ) A
{2) Wrong Using a 10-ma Timar Comeched
T33 T332 Qn.a T33
—| | p— I TON — [——In TON
30-{PT - PT
T33 Q0.0 T33 Q0.0
A 1} — A )
{3) Correct Using a 100-ms Timer Belter
TaF T3 Qn.a Ta7
—] ' ——In TOow —] / f——] N TON
3-PT 3 PT
ET Q0.0 ED Q0.0
— ) — L )
LaD FED
12 .0 T33 T33
I m ToN TON
12.0- 11
3T +3er
STL
LD 12.0
TON T33, 3
Timing Ciagram
o — L ]
* Maximum
value = 22767
T33 (cument) !
1 0]
3 it — 1 | .

Hinh 3.23: Vi du cach st dung bo TON
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LAD FED
IZ.1 T2 T2
I 1 TONR TONR
I2.1-1n
10 qer +10- BT
STL

LD IZ2.1
TONR T2, 10

Timing Diagram

I2.1 _|_|_|

L -
. Maximum

] ! 1
[ 1 1
: - I value = 32767
] ! 1 ]
] 1 1 ]
[ 1 1 [
: | | PT=10
1 1
1 L]
T2 (cumant) ' ‘
1
T2 (bit)
Hinh 3.24: Vi du céach st dung bd TONR
LAD FEL
0.0 T33 T33
l— TN ToF wom T
3 4ET +3 7| BT
STL
LD I0.0
TOF T33, 3
Timing Diagram
RIS pay IR e F l—
: D :
. 1 L. ]
) PT =3 ' P PT=3"
1 | | : .
1
T33 {current) : ' ) \ I
; ! .
1 : 1
] 1 1
] 1 1
T33 _(bit) | i |—|—

Hinh 3.25: Vi du cach st dung bo TOF
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4. SIMATIC Counter Instructions (Count Up, Count Up Down, Count Down ):

STL LAD Mo ta Toén hang Kll?euudu
Description Operands Data Types
Khai bao bd dém tién theo Cxxx:
suon 1én cua tin hiéu dau vao Constant word
Cxxx CU. Khi gié trj &&m tirc thoi C- | EU, R : power bool
cTU Word 16n hon hodc bang gia flow. 00
CTU Cxxx, PV - tl‘i dét truéc PV, thi blt trang PT: IW, QW,
— R thai Cxxx c6 gid tri bang 1. B0 | MW, SMW,
-1 P dém dugc Reset khi R ¢o gia tri | VW, LW, SW,
logic bang 1. B6 dém ngimg AIW, T, C, INT
dém khi gia tri ¢ém dat gia tri | AC, Constant,
cuc dai 32767. xVD, *AC,
*[L.D
Khai bdo by dém tién/lui; dém | Cxxx:
tién theo sudn 1én cua tin hiéu | Constant word
dau vao CU, dém Iui theo suon EU,ED,R: bool
1én cuia tin hiéu dau vao CD. power flow. 00
cxxx | Khi gi tri @ém tie thoi C-Word | PT: IW, QW,
16n hon hodc bang gia tri dat MW, SMW,
| o | | tru6e PV, hi bit trang thdii | VW, LW, SW,
CTUD Cxxx, —{ o Cxxx c6 gid tri bang 1. Bo déem | AIW, T, C, INT
PV . f;V duoc Rpset khi R c’(') gia tri AC, Constant,
logic bang 1. B§ dém ngung *VD, *AC,
dém tién khi gia tri ¢ém dat gia | «[.p
tri cuc dai 32767. B dém
ngimg dém 1ui khi gia tri dém
dat gia tri cuc dai -32768.
CTUD reset khi dau vao R ¢
gia tri logic bang 1.
Khai b4o bo dém 1ui theo suon
Cxxx 1én cua tin hiéu dau vao CD.
cru Khi cé suon 1én tai LD, gia tri
CTD Cxxx, PV | | O dat trude PV duge load vao
— LD thanh trc thoi C-Word. Moi
-1 khi c6 suon 1én tai CD, gia tri
trong C-Word giam di 1 don
vi, cho dén khi C-Word = 0 thi
bit trang thai Cy; = 1.
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13.0 cs0 CEOD
D cID I3. 0=l cTD
I1.0
LD
Il.0=LD
13— ev +3—¥F
STL
LD I3.0 f/Count Down Input
LD I1.0 f/Load Input
CTD RO, 3

Timing Diagram

Cs0

{cument)
Cs0
(bit)

Hinh 3.26: Vi du cach st dung bo CTD

LaD FBD
4.0 o4 2 o4 B
I_ - orom oD
Id. D=diol
I2.0
I— - I3. DeedCT
2.0 IZ.0—r
—=
+4 —Fr
a— v
STL
LD 14 .0 SfCount Op Input
LD I3.0 SfCount Down Impuk
LD 2.0 SfRasat Input
oTon 4B, 4

Tirning Diagram

I4.0 | I | I | | I I
Up

e inls s inbrore i

2.0 : : : : E ' : { g

i T
i 1 ] : 4 '_F 4 " : 4
| =

a3 v ' N

[current] o : : : |0

oy o— | l

Hinh 3.27: Vi du céach st dung bo CTUD
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5. SIMATIC Integer Math Instructions:

Kiéu dir
Mo ta Toan hang liéu
STL LAD Description Operands Data
Types
Add Integer and Subtract Integer
Lénh cong hai
MOVW IN1, OUT DD 1 s§ nguyén 16
+l . IN2, OUT | — gv bit IN1 + IN2
oac ] __ | két qua chira .
" INI OUT IN1, IN2: IW, QW, MW,
I IN1, IN2 — IN2 tI'.Ol'lg ouT (16 SMW, VW, LW, SW,
bit) AIW, T, C, AC, Constant,
Lénh trir hai s6 *VD, *AC, *LD INT
SUB 1 nguyén 16 bit OUT: IW, QW, MW,
MOVW IN1, OUT —| EN IN1- IN2 két SMW, VW, LW, SW, T,
-1 b IE\IZ, OUT — NI our [— qué chtra trong C, AC, *VD, *AC, *LD
odc — 2 .
1 IN1, IN2 OUT (16 bit)
Add Double Integer and Subtract Double Integer
Lénh cong hai
MOVD IN1, OUT _| 4pp_D1 sO nguyén 32
+D IN2, OUT EN bit INT + IN2
hoac — w1 our |[—| két qua chira IN1, IN2: ID, QD, MD,
+D IN1, IN2 - 2 trong OUT (32 VD, SMD, SD, LD,
bit) HC,AC, Constant, *VD,
Lénh trir hai so *AC, *LD DINT
nguyén 32 bit OUT: ID, QD, MD, VD,
MOVD INL,OUT | _| SUB.DI IN1-IN2két | SMD, SD, LD,AC, *VD,
D hog\i 2,0UT qua chtra trong *AC, *LD
2 — Nt our [~ .
D IN1, IN2 1 OUT (32 bit)
Add Real and Subtract Real
L§nh cong hai | IN1, IN2: ID, QD, MD,
ADD R so thuc 32 bi:[ VD, SMD, SD, LD,
MOVR IN1,OUT | — zv INI +IN2két | HC,AC, Constant, *VD,
R hOI;\iz’ OUT — w1 our [—| quachuatrong | x AC, *LD Real
d — V2 ; X
R INLINZ OUT (32 bit) | OUT: ID, QD, MD, VD,
SMD, SD, LD,AC, *VD,
*AC, *LLD
MOVR IN1, OUT Lénh tri hai s6 | IN1, IN2: ID, QD, MD, Real
R IN2, OUT thyc 32 bit IN1 | VD, SMD, SD, LD,
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hoic

R IN1, IN2

SUB R
EN

INI oUT
IN2

+IN2 két qua
chua trong

HC,AC, Constant, *VD,
*AC, *LD

OUT (32 bit)

OUT: ID, QD, MD, VD,
SMD, SD, LD,AC, *VD,
*AC, *LD

Miltiply Integer and Divide Integer

Lénh nhén hai
sO nguyén 16

l\fOVW IN1,OUT | _| YUt bit INT*IN2
I h(I};cZ’ OUT i our — két qua chira
- NLIND | ™2 trong OUT (16 | N1, IN2: ITW, QW, MW,
’ bit) SMW, VW, LW, SW,
AIW, T, C, AC, Constant,
Lénh chia hai *VD, *AC, *LLD INT
s6 nguyén 16 OUT: IW, QW, MW,
MOVW INL,UT | _| 2/t bit IN1/IN2 két | SMW, VW, LW, SW, T,
/I IN2, OUT qua chtra trong | C, AC, *VD, *AC, *LD
hodc — v our [— | OUT (16 bit)
/1 INI,IN2 | T2
Miltiply Double Integer and Divide Double Integer
Lénh nhan hai
sO nguyén 32
1;’1D0VD g:g 8{% | yEP! bit INT*IN2
hodc — w1 our |— fet qug(cjlz;rag)z IN1, IN2: ID, QD, MD,
D INIIN2 | =] A2 brfgl g OUT( VD, SMD, SD, LD,
HC,AC, Constant, *VD,
Lénh chiahai |y, I?)A,%];,L I\I?ID, VD, .
Movo in,our | 2] g | SMD. SD. LDAC, VD,
/D hf;cz’ ouT || Wi our |— |duachia trpng ’
D iNl, w2 | T e OUT (32 bit)

Multiply Integer to Double Double

Integer and Divi

de Integer to Double Double Integer

Lénh nhéan hai

INT1, IN2: IW, QW, MW,

MUL Sé nguyén 16 SMW, VW, LW, SW, AIW,
Movw INL,ouT | | bit INT¥IN2 T. C, AC, Constant, *VD, INT
MUL IN2,0UT | —| ™I our [~ | két qua chira *AC, *LD
hodc o trong OUT (32
MUL IN1, IN2 bit) OUT: ID, QD, MD, VD,
SMD, SD, LD,AC, *VD, DINT
*AC, *LD
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Lénh chia hai IN1, IN2: IW, QW, MW,
sdnguyén 16 | SMW, VW, LW, SW, AIW,

MOVW IN1, OUT DIV bit IN1*IN2 T, C, AC, Constant, *VD, INT
piv IN2,0uT | | Y két qua chua *AC, *LD
hoic — w1 our |[— | trong OUT (32
DIV INI,IN2 | — ™ bit) OUT: ID, QD, MD, VD,
SMD, SD, LD,AC, *VD, DINT
*AC, *LD

Miltiply Real and Divide Real

Lénh nhéan hai

MUL R Sé) thl_l'C 32 bit
MOVR IN1, OUT 0 INT*IN2 ket
SR IN2 ’ OUT — w1 our |— | qua chua trong
o — IN2 i
hoiac OUT (32 bit) IN1, IN2: IW, QW, MW,
*R IN1, IN2 SMW, VW, LW, SW, AIW,
T, C, AC, Constant, *VD,
= : : *AC, *LD Real
Lénh chia hai OUT: ID, QD, MD, VD ca
s0 thue 32bit | qvp gp, LD,AC, #VD,
MOVR IN1,OUT | | DIVR IN1/IN2 két *AC, *LD
/R IN2, OUT qua chira trong ’
hodc — Npoour 1 1 OUT (32 bit)
/R INI1,IN2 il &4

Nhiing 1énh nay 1am don gian hoa cac vong diéu khién bén trong chuong trinh hodc 1a cac qua
trinh 1p. Trong LAD hay trong STL cac 1¢énh tang hodc giam déu lam viée V01 cac toan hang co
kiéu Byte, tir don, kiéu tir kép theo nguyén tac cong hodc trir toan hang vdi s6 nguyén 1.

Pé tiét kiém 6 nho ta c6 thé sit dung ddu vao ddng thoi lam dau ra.

Increment Byte and Decrement Byte

INC B
— EN
IN: IB, QB, MB, VB
I B T s 5 5 5
NCB OU | wour I SMB, SB, LB, AC,
Constant, *VD, *AC,* LD
Mo ta & trén. OUT:IB, QB, MB, VB, Byte
SMB, SB, LB, AC, *VD,
DEC B
— EN *AC,* LD
DECB OUT
— v our [

Increment Word and Decrement Word
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IN: IW, QW, MW, SMW,
VW, LW, SW, AIW, T, C,

INCW OUT | e AC, Constant, *VD, *AC,
*L.D
—1 IN OUT —
Ax oA | OUT: IW, QW, MW
Mo ta ¢ trén ’ > > INT
SMW, VW, LW, SW, AIW,
DEC W T, C, AC, *VD, *AC, *LLD
DECW OUT 1 EN
—1 IN OoUT —
Increment Double Word and Decrement Double Word
| pyenw IN: ID, QD, MD, VD,
INCD OUT o oour SMD, SD, LD, HC,AC,
Constant, *VD, *AC, *LD
Mo taotrén | OUT: ID, QD, MD, VD, DINT
_| pec.ow SMD, SD, LD, HC,AC,
DECB OUT = VD, *AC, *LD
—1 IN OoUT —
LAl STL
atwork 1 HETWCEE 1
10.0 ADD T LD I0.0
EN Eno— +1 AT1, ATO
HUL AC1, VDloD
AC1 —IH1 ST RCO DIV VWld, VDzoo
ACO =aTHI
ML
EH EXO =
AC1 4IHL COT —wD1oo
WVWI10Z IH2
DIV
BN ENC
VW02 =4IH1 CAIT = WD 200
VW10 -THI
FED
Matiork 1
Io. 0 E.I.'-Dﬂ_ér}:- _H
ACL 4 IN1 COT = ACD — Vo200
ACD = IHZ TWLOZ Jruz
Application
Akl Mullipty Divide
A 4000 ACA A0 WO 00 4000
piLE mukipled by i by
aon v
EqUalE equats eqUEs
ACa VD100 wozoo [ aa] or]
iz D
Male: W0 0 contains WA 00 and WWA0E.
WO oontains W2 00 and WEETE.
Hinh 3.28: Vi du vé cach st dung 1énh MIL, DIV
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Lan STL
4.0 I W] ] 14.0
I B EiCE INCW  ACO

DECD vo1ioo

DEC _OH|
B Eicl

VD100 1IN OUTF wDloo

FED
INC W DEC DR
Td.0—{EN  HEC N ENCH
aco{n  ourl aco VD108 - IH OUT VD100
Application
Incremeant Yiord Decrement Couble Yord
ACD 125 V0D 128000
Inzrement decrament
GO VD100

Hinh 3.29: Vi du vé cach st dung 1énh INC. DEC

LaD STL
Matwiork 1 NETWORE 1
10.9 PN LD Io.o

| mHT ol R AT1, ACD
*R AC1, VD100
ac1r={ru1 cor[e Aco /R Y010, VD20

A0 =iy
MUL_R
e 1 =

AC1—IN1 ©UT [— VD100
VD100=-={ 12

I oIV R
EN  TEMO [~

VD100 INl  CUT |- VD200

VD10 —fruz
FED
Matwork 1
ADD R ML R OV R
0.0 -{EH  ENC EH  END M alrﬁ

ATl =l CUT = ACO ACL1 =IN1  OUT = VD100 VD100 =TH1 OUT =VD200

AT THZ VD100 =TI VD10 =IN2
Application
A rutiply Diida
act [ aoooo A Jaonoo VORI A000.0
plLE mutpled by ket by
equak equals s

ACD | 10000.0 R e [ ] 200000.0 VOO0 a7 Ee0o

Hinh 3.30: Vi du vé cach sir dung 1énh ADD, MUL, DIV véi s6 thuc
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