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Céc lénh 1ap trinh co’ ban Chwong I

2. Bwée dau véi lap trinh (Programming)

2.1 Cac ché do lam viéc cua PLC

PLC c6 thé dwoc dat mot trong 3 ché do tir phan mém lap trinh CX-
Programmer.

4 N

3 ché do lam viéc ctia PLC

e PROGRAM mode : La ché d6 dung khi viét chwong trinh hay thuc
hién cac thay dbi hodc stra ddi déi véi chwong trinh hién hanh

e MONITOR mode : L& ché dd dwoc dung khi thay déi n6i dung bod
nh& trong khi PLC dang chay (Run).

« RUN mode : La ché d6 dung dé thuwc hién (chay) chuong
trinh ma ta da lap va nap vao PLC. Chwong trinh bén trong PLC
khong thé duoc thay dbi khi dang & trong ché dd nay.

- /

Theo méc dinh, PLC ctia Omron déu c6 thé dwoc 1ap trinh song song bang 2
ngdn nglr: Dong 1&énh (Statement List hay mnemonic code) & So db bac thang
(Ladder diagram). Trong tai li&u nay sé chi yéu trinh bay vé So dd bac thang,
kém theo bén canh la cac Iénh twong rng twong dwong dang Dong 1énh
(Statement List).

21.1) Vi du vé mét mach tw giiv (self-holding)

START
O O
STOP
q O
INPUT
Q :
dl "o i SET: i."-.' 7l
| T e e e
e | — a)
OUTPUT
Power Supply
| Input | Thiét bj ngoai | | Output | Thiétbi |
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Céc lénh 1ap trinh co’ ban Chwong I

ngoai
00000 NGt bAm Start 100.00 Motor
00001 NGt bAm Stop
Ladder Diagram Mnemonic Codes
00000 00001 > Py X
D. chi Lénh Th. so
— | 4 Coooo > 00000 |LD 00000
100.00 0001 |OR 100.00
— 0002 |ANDNOT |[00001
0003 |OuT 100.00
D 0004 | END(01)
b) C)

Hinh 24: a) So' d6 nbi PLC v&i mach bén ngoai
b) Chuwong trinh dang ngén nglr bac thang (Ladder Diagram)
¢) Ma chuwong trinh dang Mnemonic Codes

Chuong trinh nay sé dam bao dau ra 100.00 sé ludn & trang thai ON khi
00000 lén 1 bat ké sau d6 trang thai ctia dau vao 00000 nhw thé nao.

2.1.2) Lap trinh bing SO PO BAC THANG (LADDER
DIAGRAM)

Ban diu, PLC dwoc st dung chl yéu dé thay thé cac so dd dién phic tap
gdm rét nhiéu cac role, tiép diém, timer, mach gilr, .. va cac phan t& dién
trung gian khac lam nhiém vy cta cac mach logic. Tuy nhién khi dung PLC,
cac phan tr logic trung gian nay dwoc thay thé hoan toan bang cac so d6
dién "a0" bén trong PLC do nguoi thiét ké lap trinh. Viéc mé phdng cac so d6
dién nay dwoc lap bang mét dang ngén ngir diéu khién goi la so d6 bac thang
(LADDER DIAGRAM).

Vi du vé mét so d6 bac thang

Tiép diém Tiép diém
thuong mo thwérng dong
Power bus Power bus phai

trai \ 100.00 /
00 01 :
00000 | v O

\

Nut_Bat Nat_T&t
100,00 Role 1 T~ Cuonday
l (hut/nha tiép
| didm)
END

00004

Thanh phan co ban clia mét so d6 bac thang bao gém :
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Céc lénh 1ap trinh co’ ban Chwong I

- Power bus trai va phai : gibng v&i day nguén "néng" va day "ngudi” clia so
dd dién. Cac power bus nay ludn dwoc vé théng dwng nhw trén hinh.

- Céc tiép diém thwdng déng (NC) va thuwong mo (NO)

- Céc cudn day hat/nha céac tiép diém khac

- Cac phan ti dién khac nhu timer, counter,.. va cac 1énh khac.

Trong so db nay, cudn déy role ngoai cung bén phai sé chi nhan dwoc dién
ttr power bus trai (ttrc day "nong") khi cac tiép diém di trwdc bén trai nd "cho
phép" dong dién di qua, tirc déu dong. Do vay céac tiép diém (va tb hop dau
ndi cta chung) thuéng dwoc goi 1a diéu kién thuc thi (execution condition)
cho cudn day hay cac Iénh khac di sau.

Céc cudn day, cac tiép diém va mot sd cac phan t&r khac luén cé mét dia chi
trong bd nhé dé tham chiéu va s dung trong chwong trinh. Dia chi nay dwoc
ghi phia trén ky hiéu cGa phan t& nhw trén hinh. Con cac tén mé ta chirc ndng
cta ching nhw Nat_Bat, Nut_Tat, .. dwoc ghi bén dwéi. Dia chi cla tiép diém
sé diéu khién (d6ng/mé) tiép diém nay; ngwoc lai, cudn day lai diéu khién bat
tat ON/OFF dia chi di kém cla cudn day.

2.2 Cac lénh lap trinh co ban

PLC thuwong duoc 1ap trinh bang mét ngdn nglr mé phéng gibng nhu so @6
dién goi la Ladder Diagram. Méi phan t&r cla so do la mét Iénh (Instruction).
Cac lénh phtrc tap thuwong céd mét ma Iénh (Code) riéng.

2.2.1) Lénh tiép diém: Load (LD) va Load Not (LD NOT)

Lénh LOAD hay LOAD NOT Ia lénh tiép diém thuwong hé & tiép diém thuwong
dong, dung lam diéu kién khéi ddu mét thang maéi trong so dd bac thang va
c6 chirc nang gidng véi mot tiép diém cha so d6 dién. Cac tiép diém khi ndi
v&i cac phan tlr khac thwérng déng vai trd [am diéu kién thwe hién (execution
condition) cho cac phén tlr di sau nd. Lénh nay luén dwgc gan v&i moét dia chi
bit xac dinh trang thai cua tiép diém nay.

Chu y 1a 2 1&nh nay ludn luén nam & phia trai nhat ctia moét khéi logic trong so
dd bac thang (nghia la khéng cé mét I1énh nao loai khac dwgc phép nam &
phia trai ctia Iénh nay trong khéi logic).

Co6 2 loai:

- Lénh LD : Twong dwong v&i mét tiép diém thweng mé (Normally Open
- NO) trong so dd dién. Khi bit di kém Ia 1 (ON), tiép diém sé dong va
cac phan t&r (Iénh) di sau tiép diém sé& dwoc hoat dong (cé dién) va
nguoc lai khi bit di kém 14 0 (OFF), tiép diém s& m& va cac phan ti di
sau tiép diém sé khong dwoc hoat dong (khong co dién chay qua tiép
diem)

- Lénh LD NOT : Twong dwong v&i mot tiép diém thwong dong
(Normally Closed - NC) trong so' d6 dién. Khi bit di kém |a 0 (OFF), tiép
diém sé& dong va cac phan tir (Iénh) di sau tiép diém sé duwoc hoat

dong (co dién) va ngwgec lai khi bit di kem la 1 (ON), tiép diém sé& mé
va cac phan t& di sau tiép diém sé& khong dwoc hoat dong (khéng co
dién chay qua tiép diém)
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Cac lénh lap trinh co’ ban

LOAD-LD (Normally open) »>

LOAD NOT-LD NOT >
(Normally Closed)

Chuwong Il

B:BIT

IR, SR, AR, HR, TC, LR,

Y

Cac dia chi c6 thé truy cap & dang bit

Vidu:

00001 . = A z

U Bia chi Lénh Th. so
0 1| 00000 | LD 00000
Lénh LD 00001 Lénh khac... | ...
00000 00002 LD NOT 00000
5 /H/ S 00003 Lénhkhac.... | ...

Lénh LD NOT

2.2.2) Lénh tiép diém: AND va AND NOT

Lénh AND (AND NOT) ding dé tao ra cac tiép diém thuong mé (thuwong
dong) theo sau (ndi tiép) vi cac tiép diém tao ra béi 1énh LD hay LD NOT.

AND-AND _| |_

5 B:BIT

AND NOT-AND NOT IR, SR, AR, HR, TC, LR

—H X

Cac dia chi c6 thé truy cap & dang bit

Vidu: AND, AND NOT

Dia chi Lénh Th. S6
00000 |[LD 00000
00001 | AND NOT 00100
00002 | AND LR 00000
00003 | Lénh..

2.2.3) Lénh tiép diém: OR, OR NOT

Lénh OR (OR NOT) tao ra céc tiép diém thuwérng mé (thworng déng) ndi song
song v&i mét nhanh khac.

B:BIT
IR, SR, AR,VHR, TC, LR

OR-OR

_“'B_

ORNOT-ORNOT — T

—Hr—

Cac dia chi c6 thé truy cap & dang bit

Vidu: OR, ORNOT

00000

/H/ Instruction.

00100

1t | Piachi | Lénh | Thamsd
o
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Cac lénh lap trinh co’ ban

Chuwong Il

2.2.4) Lénh AND LD va OR LD

00000 LD NOT 00000
00001 OR NOT 00100
00002 OR LR 00000

00003 Instruction

AND LOAD-(AND LD)

va

OR LOAD-(OR LD)

- Lénh AND LD néi tiép 2 khdi logic v&i nhau trong mét so dd

thang.

- Lénh OR LD néi song song 2 khéi v&i nhau trong mét so d6

thang

bac

bac

Can chu y th& tw nhap lénh nay: cac khdi logic can ndi véi nhau dwoc nhap
riéng ré trwde, sau 6 maéi nhap 1énh OR LD hoac AND LD.
Lénh nay khéong can tham sO & chi can dung khi viét chwong trinh dang

mnemonic.
Vidu: ANDLD
{00000 ! ! oo002 !
i I I E : I I E Instruction.
00001 |1 00003
! [ Ll | ! D.chi | Lénh Th. s6
L A ! 00000 | LD 00000
lmmmmooeo- BEEEEEEE b ' 00001 | OR 00001
00002 LD 00002
00003 | OR NOT 00003
00004 AND LD
Vidu ORLD
! 00000 00002 1
. | | L : )
R N AT Instruction.
ES g ]
i ol()(im olooloa I
I 11 T 1
. 1
Dia chi Lénh Th. s6
00000 | LD 00000
00001 | AND NOT 00001
00002 | LD 00002
00003 | AND 00003
00004 |OR LD
00005 |Lénh.. | ...

2.2.5) Lénh cudn day: OUT va OUT NOT

Hwéng dan tw hoc PLC Omron
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Céc lénh 1ap trinh co’ ban Chwong I

Lénh OUT (OUT NOT) sé bat bit dworc gan cho I&nh nay 1én ON (xudng OFF)
khi didu kién thuc thi di trwéc n6 1a ON va sé reset bit nay vé OFF khi diéu
kién di trwdc [a OFF. Lénh OUTPUT gibng vé&i chirc ndng cudn day trong so
dd dién 1a khi mét cuén ddy nhan dwoc dién ti tiép diém (diéu kién) di trudc
né sé hut (déng) hay nha (m&) tiép diém di kem.

Ky hiéu: OUTPUT-OUT

B:BIT
- [R, SR, AR, HR, LR, TR
Y

Cac dia chi c6 thé truy cap & dang bit

Vidu: Lénh OUT

‘ 00000

¥
| | 100.00 ]
D. chi Lénh Th. s6

00000 LD 00000
00001 ouT 100.00

Tiép diém 00000 la diéu kién thwc thi ctia cudén day 100.00.

Ky hiéu: OUTPUT NOT-OUT NOT

. B:BIT
8. SR, AR, HR, LR, TR

Céc dia chi c6 thé truy cap & dang bit

Vidu: OUT NOT

‘ 00001
| |
‘ ! 100.00

b. chi Lénh Th. s6
00000 | LD 00001
00001 OUT NOT 100.00

2.3 Cac ham chirc nang dac biét - Function ( FUN )

Ngoai cac lénh diéu kién va dau ra don gian trén, trong PLC loai CP1L/1H
con ¢ cac lénh véi cac chire ndng phire tap khac. Méi 1énh nay déu cé mot
ma lénh (code) riéng. Khi dung CX-Programmer, ta sé& dung cbéng cu
Instruction dé thém 1 ham chlrc ndng va c6 thé nhap ma lénh hoac tén lénh
déu duoc.

Dwéi day 1a ma ctiia mot sé 1énh trong PLC loai CP1L/1H :
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Céc lénh 1ap trinh co’ ban Chwong I

FUN 01 la 1énh END ( End Instruction )

FUN 02 ), IL ( Interlock )

FUN 03 ), ILC ( Interlock Clear)

FUN 04 y JMP ( Jump End )

FUN 05 y JME ( Jump End )

FUN 10 " SFT ( Shift Register )

FUN 11 y KEEP ( Latching Relay )
FUN 12 . CNTR ( Reversible Counter )
FUN 13 . DIFU ( Differentation - Up )
FUN 14 ' DIFD ( Differentation -Down )

Chuay:
@ - Céac s6 0 & dau cac ma lénh (vi du 01 (END), 02 (IL),...) phai dwoc
nhap vao. Néu chi nhap chi sé sau thi két qua co thé khoéng dung.
- Khi biéu dién lénh, nguoi ta thwong ghi kém ca ma 1énh cua lénh
do trong dau ngodc don theo sau tén 1énh. Vi du: END(01), IL(02),..
Tuy nhién khi nhap 1énh vao chuwong trinh thi chi can nhap tén I&énh
hodc ma 1énh |a du.

2.3.1) Lénh END (01)

Lénh END(01) dung dé danh dau diém két thac cia chwong trinh. M6t
chwong trinh ¢c6 thé c6 nhiéu Iénh END (01) nhwng PLC sé chi x(r ly cac 1énh
t dau chwong trinh dén Iénh END dau tién ma no gap, sau d6 chwong trinh
lai bat dau tir Iénh dau tién cta chwong trinh. Néu khéng cé 1énh END trong
chwong trinh, khi PLC chuyén sang ché do RUN thi trén man hinh cta bo 1ap
trinh cam tay sé bao 16i "NO END INSTR" va chuwong trinh sé& khong duwoc
thwe hién.

Vi du Chuwong trinh dang so dd bac thang (trén) va dang Mnemonic twong
dwong (dwdi) deu khéng c6 Iénh END(01), do do sé bi bao 16i va khéng thé

chay dwoc:
0 : O?(EOO i : OO?OIZ i Instruction.

i 00001 ' 00003 i

: || ———— ]

R i (R i b. chi Lénh Th. sO
00000 | LD 00000
00001 | OR 00001
00002 | LD 00002
00003 | OR NOT 00003
00004 | AND LD -

L&i sé bao nhw sau trén phdn mém CX-Programmer:

NO END INSTRUCTION!

2.3.2) Lénh IL (02 ) va ILC (03)
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Lénh IL (Interlock) va ILC (Interlock Clear) luén dwgc dung di kém véi nhau.
Khi mét 1énh IL dwgc dat trwdc mét doan chwong trinh, diéu kién thwe hién
cla IL sé diéu khién diéu kién thwe hién clia toan bo cac Iénh bat dau tir sau
Iénh IL cho dén 1énh ILC dau tién sau lénh IL nay. Khi diéu kién thuwc hién cla
lénh IL 1& ON, chwong trinh van dwoc thwc hién binh thwdng. Khi diéu kién
thwe hién cha lénh IL 1a OFF, tAt ca cac Iénh theo sau lénh IL cho dén lénh
ILC dau tién déu dwoc thi hanh véi diéu kién thwe hién la OFF. Nghia la cac
lénh Output ndm gitra IL va ILC sé 1a OFF.

Chuwong trinh sé tré lai hoat déng binh thwéong sau Iénh ILC.

P. chi Lénh Th. s6
00000 LD 00002
00001 IL (02) 3
00002 LD 00003
00003 AND 00004
00004 ouT 100.00
00005 LD 00005
00006 ouT 100.01
00007 LD NOT 00006
00008 ouT 100.02
00009 ILC(03) -
00010 END(01) 3
Chuy:

- Céc bit dwoc set hodc reset béi 1énh KEEP dé&t trong khdi INTERLOCK
van & trang thai ci cla chang.

- Timer nam trong khéi INTERLOCK sé bi reset khi diéu kién thwc thi cta IL
Ia OFF hodc khi méat dién.

- PV cua counter ndm trong khdi INTERLOCK sé& khdng bj reset khi diéu kién
thwe thi ctia IL 1a OFF.

02

I I IL(02
00003 00004

| | 01000
0000! | |

01001

00006

/H/ 01002

ILC(03

U0k

END

2.3.3) Bit phan nhanh - TR (Temporary Relay)
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Chuwong Il

Cac lénh lap trinh co’ ban

Trong cac nhanh chwong trinh, cac bit phan nhanh (7 bit tr TRO-TR7) dwoc
dung dé Iwu diéu kién thwc hién tai diem phan nhé,nh, giup cho viéc thyc hién
chuwong trinh tai nhanh chwong trinh dwgrc dung dan.

s v, o,

L * o
0g0pO £ TR0 090p2 2 TR1S  0§OP3
B mcw el 01000
LR RS CH RS
00005
'
[
00006
| 01002
00097,  TREVO0(S 00009
et
00010
|
00011 I
|| 01005

Chuwong trinh sau sai do dung hai lan bit TRO trong ciing mét thang chwong
trinh:
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Vidu: DungbitTR dé lwu cac diéu kién thwe hién khi phan nhanh

p— 01001

Nhanh ré

Dwai day la chwong trinh trén dang Mnemonic. Cac bit TR dwgc nhap vao
béngjlén,h QUT, v@i tham so la s6 cla bit TR, sau dé dwgc dung lai bang Iénh
LD dé bat dau mét nhanh khac cta chwong trinh:

Dia chi Lénh Th. s6
0000 LD 00002
0001 ouT TRO
0002 AND 00003
0003 ouT TRA1
0004 AND 00004
0005 ouT 100.00
0006 LD TRA1
0007 AND 00005
0008 ouT 100.01
0009 LD TRO
0010 AND 00006
0011 ouT 100.02
0012 LD TRO
0013 AND-NOT 00007
0014 ouT 100.03
0015 END (07) B

Chu y : Cac bit TR chi dwgc dung khi I&p trinh dang mnemonic code. Con khi
lap trinh v&i ladder diagram (dung phan mém CX-PROGRAMMER), bit nay
khong can thiét vi chwong trinh da tw dong thwc hién viéc nay.

2.3.4)  Lénh JMP (04) va JME (05)
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Céc lénh 1ap trinh co’ ban Chwong I

Méi Iénh JUMP gém cap lénh JMP va JME c6 sb tir 00 dén 99; JMP va JME
ludn di theo cap v&i nhau. Khi chwong trinh gdp 1énh JMP n (n= sb cla Iénh
JUMP), n6 sé& bd qua khéng thwc hién cac 1énh theo sau Iénh nay cho dén
Iénh JME n c6 cung sb. Khi gap Iénh JME, chuwong trinh sau do lai thwc hién
binh thwéng. Mac du hoat déng cia JMP kha gibng véi hoat déng cla
INTERLOCK khi diéu kién thyc hién cta IL 1a OFF, nhung dbi v&i lénh JMP,
cac toan tr nam gitra 1énh JMP va JME khéng bi OFF ma van gilr nguyén
trang thai trwwéc khi thwe hién 1énh JUMP nay.

Vidu : Lénh JUMP

| | JMP(04)

1000

01001

O — 0o
- R0

01002

Vol

JME(05)
1

END
Chuwong trinh dang mnemonic :

D. chi Lénh Th. s6
0000 LD 00002
0001 AND 00003
0002 JMP(04) 1
0003 LD 00004
0004 ouT 100.00
0005 LD 00005
0006 ouT 100.01
0007 LD 00006
0008 ouT 100.02
0009 JME(05) 1
0010 END(01)
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2.4 Vi du rnq dung: Dirng dong co’ khi cé qua tai

Chuwong Il

C6 5 motor ndi lién ddng véi nhau. Khi nat PB Start dwoc nhén, ca 5 Motor
déu kh&i déng va chay néu nhw khéng cé motor nao dang bi qua tai
(overload). Néu 1 trong 5 motor nay bj quéa tai hodc khi nat Stop dwoc nhén,
ca 5 motor sé& dirng. Dén bao Overload sé& sang néu cé motor nao dé dang bi

qua tai.

Dau vao

i 00000
' 00001
! 00002
| 00003
| 00004
I 00005
' 00006

PB Start

PB Stop

Overload M1
Overload M2
Overload M3
Overload M4
Overload M5

Chuwong trinh dang so dd bac thang

00002 00003 00004 00005 00006

1L(02)

ILC(03)

100.01

00000
41—
00000 00001
00006 | /4
100.01
100.02 -
100.03 -
o
100.04
100.05 -
00018
00002
00019 | | (:::::::::)
00003
00004
| |
1T
00005
L]
1
0g096
|

00025

END

Lamp Overload

Motor 1
Motor 2
Motor 3
Motor 4
Motor 5

Chwong trinh dang mnemonic

00000
00001
00002
00003
00004
00005
00006
00007
00008
00009
00010
00011
00012
00013
00014
00015
00016
00017
00018
00019
00020
00021
00022
00023
00024
00025

LD

AND
AND
AND

NOT
NOT
NOT
NOT
NOT
(02)

NOT

00002
00003
00004
00005
00006

00000

100.01
100.02
100.03
100.04
100.05
00001

100.01
100.02
100.03
100.04
100.05

00002
00003
00004
00005
00006
100.01

Hwéng dén tw hoc PLC Omron
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Cac lénh lap trinh co’ ban

Chuwong Il

] Cég 1énh AND LDva ORLD cc? thé duoc dung de I4p céac so dé véi céc
phan tir két néi phirc tap khi viét chwrong trinh bang mnemonic:

Vi du : Cach nhap cac lénh AND LD va OR LD:

B AND LD Dung dé néi néi tiép 2 khéi logic chwong trinh

® ORLD

Dung dé ndi song song 2 khéi logic chwong trinh

b. chi Lénh Th. s6
00000 LD 00002
00001 OR 00003
00002 LD 00004
00003 OR NOT 00005
00004 AND LD
00005 ouT 100.00

b. chi Lénh Th. sé
00000 LD 00002
00001 AND NOT 00003
00002 LD 00004
00003 AND 00005
0004 OR LD
00005 ouT 100.01

Vi du : ta c6 1 doan chwong trinh vé&i cac khdi logic chwong trinh ndi két kha

phirc tap nhw hinh dwéi :

00000 00001
| |1

00002 00003

00004 00005

[ [N
01000 01001

00200

|1
[N
00006

—

|_

01000

Dé c6 thé nhap dwgc chuong trinh nay ciing nhw cac khéi chuwong trinh phirc
tap khac vao bang bé 1ap trinh cam tay, can thyc hién cac buwéc sau :

(1) Chia nhé doan chwong trinh thanh cac khdi block co ban [1] - [5]

Hwéng dén tw hoc PLC Omron
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Cac Iénh lap trinh co’ ban Chwong I

2) Nhap tirng khoi nay vao b 1ap trinh, bat dau tir trén xudng dudi, tir trai
qua phai nhw binh thwdng theo thir ty cac khoi @ > © trén vi du dwédi day:

A A
(a) 00000 00001 (b) 01000 01001 I i
LD 00000 LD 01000
AND 00001 AND 01001
I (OR ) —
\L 9
© Y
(¢ 00200 0004 0005
e T
OR 00200 s AND 0005 o
(d) 0002 0003 ® 000
AND 0002 OR 0006
AND NOT 0003 - _v
| (‘anb |
\';f
——C 01000
OUT 01000
v

g

Chiiy : Céc khdi logic co ban 1a cac khéi voi cac phan tir co thé duoc noi
v&i nhau bang cac Iénh LD, LD NOT, AND, AND NOT, OR, OR NOT, ..

Bai 6n tap :

Cho mét chwong trinh dwdi dang Ladder Diagram dwéi day. Hay nhap
vao chuyén doi chwong trinh sang dang Mnemonic Code :
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Chuwong Il

Ladder Diagram Mnemonic Codes
. chi Lénh Th.s6
00000 00003
11 11 01000
00002 00003
[ | [ |
00004 ™ 0odds5 1
| | ||
[ [
00006 00007
[ | | |
10 11

END

2.5 Cac lwu y khi lap mot chwong trinh dang Ladder Diagram

1. Hai thang khac nhau khéng dwoc phép ndi bang mot tiép diém thing
ding :

C00.00>

Boan chuong trinh trén khéng dung vi hai thang dwoc ndi v&i nhau bang mot
tiep diém thang dirng va sé dugc stra nhw doan chwong trinh dwéi day :

01 04 02

1 Goooo >

00

| |

[

00 04 03

| @1 >

01 :
[
[

2. Néu mot 1énh OUTPUT hodc mét FUN luén luén can diéu kién thyc
hién 1a ON, 1énh nay khéng duoc ndi tryc tiép véi thanh power bus
bén trai. Thay vao do, phai nbéi qua mét tiép diém dung co
"ALWAYS ON" ( c6 dia chila 25313)
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ouT
01000 END(01)
v
LD
25313
| | | 01000 ouT
I END(01)

Trirong hop nqgoai 1€ :

STEP, END khong tuan theo quy tac nay.

Chuwong Il

Cac lénh INTERLOCK CLEAR, JUMP END,

3. Chuy dén céc sb6 lwong lénh can thiét d& nhap mét chwong trinh.

|_|

03

Hinh A :

100.00

O so dd hinh A trén, ta can c6 thém Iénh OR LD va AND LD dé néi
nhanh dwéi vé&i nhanh trén.

Cac Iénh dang mnemonic cho so dd hinh A

D. chi Lénh Th. s6
0000 LD 00
0001 LD 01
0002 LD 02
0003 AND 03
0004 OR LD

0005 AND LD

0006 ouT 100.00

Poan chwong trinh trén co thé dwoc stra lai nhw hinh B sau day

Cac Iénh dang mnemonic cho so dd hinh B

D. chi Lénh Th. s6
0000 LD 02
0001 AND 03
0002 OR 01
0003 AND 00
0004 OouT 100.00
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R6 rang la v&i cach biéu dién twong dwong nhw hinh B, viéc biéu dién
don gian hon va giam di dwoc 2 1énh AND LD va OR LD.

4. Mbt nhanh khéng dwoc xuat phat tir mot nhanh song song khac.

00 04
i Cow
01 OZ}J
| | I [EURUPPOR . Khi cac bit 01, 02, 04
703 “**+,, 12 ON sé& bat 1000
R 100.01 %  1énON
Hinh A

O hinh A, ta muén khi cac bit 00, 02 va 03 1a ON hodc khi 01 va
03 1a ON, bit 100.01 sé dwoc bat Ién ON. Tuy nhién do la cach biéu
dién khoéng thich hgp véi viéc nhap bang Console.

Doan chwong trinh trén dwgc stra lai nhw hinh B sau :
01 02 04

| ] | | | ]
] N 1 100.00
00
| |
I
00 02 03
|| | | ] | .
1 N 1 10001
01
| |
I
Hinh B

5. Lénh OUT hodc OUT NOT (néu co) phai la 1énh cudi cling trén
thang va phai dwoc nGi vao power bus bén phai.

) DBoan chwong trinh trén khéng dung vi 1énh OUT 100.00 khéng duwoc
noi trwre tiép vao power bus ma qua mot tiép diém va sé dwoc stra lai nhw sau

| |
‘ I I I I 100.00

6. Néu mot dia chi bit dwoc dung Iap lai trén hai Iénh OUTPUT khac
nhau, Iénh OUTPUT di trwdc sé khdng co tac dung.

Hwéng dén tw hoc PLC Omron Trang 2-18 Van phong dai dién tai Viét nam



Céc lénh 1ap trinh co’ ban Chwong I

Lénh OUTPUT
nay khong co6 tac
dung

00000 .
/$f/ . 100.00 K

00011
] 100.00

Do d6, néu 2 bit 00000 va 00011 déu dung dé diéu khién lénh
OUTPUT vai bit 100.00 thi doan chwong trinh trén sé dwoc stra lai nhw sau :

00000

|
A 100.00

00011
||
I
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Chuwong Il

Bai 6n tap vé Lap trinh co ban trén CP1L/1H
dung Mnemonic Code va Ladder Diagram

1. Hay viét chwong trinh dang Mnemonic Code cho chwong trinh dang so dé
bac thang du¢i day

D. chi

Lénh

Th. s6

00000

00001

00002

00003

00004

00005

00006

00007

00008

00009

2. Cho mét chuwong trinh dang Mnemonic Code bén dwéi, hay viét chuong
trinh twong dwong dwéi dang Ladder Diagram :

D. chi Lénh Th. s6
00000 LD 00000
00001 AND 00001
00002 LD NOT 00002
00003 AND 00003
00004 OR LD

00005 LD 00004
00006 AND NOT 00005
00007 LD NOT 00006
00008 AND 00007
00009 OR LD

00010 AND LD

00011 ouT 100.00
00012 END (01)

3. Hay nhap chwong trinh dwdi dang Mnemonic Code cho doan chuwong trinh

dang so db bac thang duéi day :

00000
| |

00001
| |

I
\_O{O(I)OZ
[

0|0(|)03

100.00

100.01

100.02

END(01)

HO0e

100.03

D. chi

Lénh

Th. sé

00000

00001

00002

00003

00004

00005

00006

00007

00008

00009

00010
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Chuwong Il

Pap an :
1) 00000 LD 00000
00001 AND 00001
00002 AND NOT 00002
00003 LD 00003
00004 AND NOT 00004
00005 OR LD
00006 AND 00005
00007 AND 00006
00008 OUT 100.00
00009 END(01)
2)
00000 i?cfoo 0q|0I01 0(|qu04 ql%p% 01090
00002 OIO(IJOS 0|0006 OP(I)07
I [ l/l [ N
00012 [END ] _ |
3) 00000 LD 00000
00001 OUT TR 0
00002 AND 00001
00003 OUT 100.00
00004 AND 00002
00005 OUT 100.01
00006 LD TR 0
00007 AND 00003
00008 OUT 100.02
00009 OUT 100.03

00010 END(01)

Chd y : Nhanh ré voi lénh AND 00002 va OUT 00001 khéng can thém bit TR
vi gilra diém ré nhanh va Iénh OUT 100.00 khéng cé tiép diém nao.
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2.6 Cac lénh dac biét thong dung khac:

2.6.1) Bat bit (SET) va Xoa bit (RESET) SET- RSET

Lénh SET sé bat bit di kém lén ON khi diéu kién thwc thi cdia nod
la ON. Sau dé, bit s& van & trang thai ON khéng phu thudc vao viéc
lénh SET c6 diéu kién thwc hién 1a ON hay OFF cho dén khi lénh
RESET (RSET) xo0a né vé OFF.

Ky hiéu B: Bit
IR, SR, AR, HR, LR
SETB ~ h'd -
Cac dia chi c6 thé truy cap
— | RSETB dang bit

Vi du: Bit 100.00 sé& dwoc bat Ien ON khi diéu kién thwe hién clha lénh SET
(14 bit 00000) 1a ON. & cac chu ky quét sau, bit 100.00 sé van gitr (Hold) &
trang thai ON cho du bit 00000 Ia ON hay OFF. Bit 100.00 sé chi bi xoa b&i
Iénh Reset khi bit 00001 [a ON.

So dd bac thang Céc 1énh dang Mnemonic
000.00
|| o 00000 LD 000.00
I 0000 00001 SET 100.00
00002 LD 000.01

000.01 00003 RSET  100.00
| po— 00004 END

100.00

END(01)

Chu y : Trang thai cla bit dwgc SET hay RSET sé khong thay dbi khi ndm
trong khdi INTERLOCK hay JUMP.

2.6.2) Lénh giir KEEP - KEEP(11)
Lénh KEEP hoat dong nhuv moét ro le chét véi hai dau vao 1a SET (S) va

RESET (R). Bit B sé dwgc Set 1én ON khi dau vao S 1a ON va sé van gitr &
ON cho dén khi B bi reset vé OFF khi dau vao R Ia ON.

Ky hiéu B: Bit
IR, SR, AR, HR, LR
N ~ J
S — KEEP(D) Cac dia chi c6 thé truy cap
R — B dang bit
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Céc lénh 1ap trinh co’ ban Chwong I

Chu y : Cac bit dwoc set hay reset b&i KEEP khéng bi reset khi nam trong
khoi INTERLOCK.

Vi du : Bit 100.00 sé dwoc set Ién ON khi bit 00000 Ién ON va sé van & ON
cho du sau do bit 00000 Ia ON hay OFF. Bit 100.00 chi bi reset vé OFF khi bit
00001 la ON ( dau vao RESET sé tac dong)

000.00

S
N 00000 LD 000.00
] KEEP (1) 00001 LD 000.01
000.01 R 100.00 00002 KEEP 100.00
[ | 00003 END
[

END(01)

2.6.3) DIFFERENTIATE UP va DOWN - DIFU(13) & DIFD(14)

- DIFU(13) : Lénh nay sé bat bit di kém Ién 1 trong vong mét chu ky
quét (scan/cycle) khi diéu kién thwc hién chuyén tir OFF & chu ky
quét trvdc sang ON & chu ky quét lan nay. Sau do6 bit lai tré vé
trang thai OFF.

- DIFD(14) : Lénh nay sé bat bit di kém Ién 1 trong vong mét chu ky
quét (scan/cycle) khi diéu kién thwc hién chuyén tr ON & chu ky
quét trwdc sang OFF & chu ky quét [an nay. Sau dé bit lai tré vé
trang thai OFF.

Ky hiéu B: Bit
IR, SR, AR, HR! LR
— | DIFU(13)B ~ h'd -
Céc dija chi c6 thé truy cap
DIFD(14) B dana bit

Vi du: Khi bit 000.00 chuyén tr OFF & chu ky quét trwéc 1én ON & chu
ky quet hién hanh, bit 002.00 sé dugc bat Ién ON trong vong mét chu ky. (o
chu ky quét sau, bit 002.00 lai dwoc quay tré vé OFF.

0(?0.00
|| DIFUGY) 00000 LD 000.00
00200 00001 DIFU 002.00
00002 LD 002.00
002.00 000.01 100.00 00003 OR 1 OOOO
| | /1 (O—1 00004 ANDNOT 000.01
1?o|.oo 00005 OUT 100.00
| | 00006 END
END(01)

2.6.4) Lénh copy dir liéu MOVE - MOV(21)
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Chuwong Il

Ky hiéu

(@) MOV(21)
S
D

S:

Source word

IR, SR, AR, DM, HR, TC, LR, #

Céc dia chi bd nh¢ truy cap &
dang word hoac hang so (#)

D: D

estination word

IR, SR, AR, DM, HR, LR

S = La dia chi ctia word nguon (Source word) hoac mét hang s6
(# la ky hiéu cia mét hang sO, vi du #155,...dwgc nhap vao ngay khi lap

trinh)

D = La dia chi ctia word dich (Destination word)

Khi 1énh MOV(21) ¢6 digu kién thwe hién 1a ON, 1énh nay sé& copy hang
sb hodc ndi dung ctia word c6 dia chi chi dinh b&i S sang word ¢é dia chi chi
dinh b&i D. Noi dung ctia word ngudn S khéng thay dbi khi thwc hién [énh nay.
Vi du: Khi Source word |a 000, con Destination word la 100

Source word
CH 000
00000
00001
00002
00003
00004
00005
00006
00007
00008
00009
00010
00011
00012
00013
00014
00015

ENlellelle]le] =Y EEN N PN Vo o) FEY P Vo ) R RN

Vi du:

Destina

tion word

CH 100

100.00

100.01

100.02

100.03

100.04

100.05

100.06

100.07

100.08

100.09

100.10

100.11

100.12

100.13

100.14

100.15

ENlelleolle]le)] =Y Y QNN o] o PR Y Ve | JEEY JEEN

O vi du du6i day, dia chi word nguén 1a S = HRO1 (va ndi dung ctia word nay
la gia tri 1500) con dia chi cta word dich Ia D = LR 05. Khi bit 000.00 Ién ON,
[énh MOV/(21) sé copy néi dung ciia HRO1 (trc gia tri 1500) sang word LRO5.
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Chuwong Il

000.00
| |

MOV/(21)

HR 01

DMO05

Piéu kién thwc hién ON

& dau vao Il

Diéu kién thwc hién ON

& dau vao DI

Completion Flag OFF

PV

OFF

END(01)

00000 LD 000.00
00001 MOV(21)

HRO1
DMO05

00003 END

ON

W SV-1

00000 00000

SV-2

2.6.5) Bo dém lén xudng - Reversible Counter CNTR (FUN 12)
(hay con goi la UP/DOWN Counter)

%@ Chd y : Mi bd counter va timer c6 mot s6 duy nhat tir 0 dén 127 va khong
dwoc phép dung trung Iap trong Iénh dém/timer khac ctia chwong trinh.

Sb ctia bd dém va timer ¢6 2 cach dung nhw sau :
- Khi dung nhw mét bit, né dwoc dung lam c& bao da dém xong
(completion flag).
- Khi dung nhw mét word, né dwoc dung dé truy cap gia tri dém hién

tai (PV).

CNTR la mot bd dém c6 thé dém theo hai chiéu tang - gidm:

- BO dém sé tang gia tri cia PV (Present Value) 1&én 1 méi khi dau
vao Il (Increment Input) chuyén ti»r OFF &n ON.

- BO dém sé giam gia tri ctia PV (Present Value) di 1 méi khi dau vao
DI (Decrement Input) chuyén tr OFF |&n ON. Khi bé dém giam dén
0, gia tri hién tai cia PV dwoc gan cho SV va c& bao hoan thanh
(completion flag - chinh la bit CNTR n véi n = s cQa counter) sé
lén ON cho dén khi bé dém lai giam tiép.

- B6 dém sé reset PV vé 0 khi du vao Reset Input (R) chuyén tir
OFF I1én ON.
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Cac lénh lap trinh co ban

- Khi PV bang véi gia tri dat SV (Set Value), PV duoc reset vé 0 va
c®& bao hoan thanh sé bat 1én ON cho dén khi bo dém lai tiép tuc
dém tang.

- Khi ca Il va DI déu cung chuyén tir OFF 1&én ON, bd dém van gilr
nguyén gia tri.

Ky hiéu N : s6 ctia counter
# (0-127)
SV: Set Value (word, BCD)
IR, SR, AR, DM, HR, LR, #
| | 1
I CNTR(12) - Il : Dau vao dém tang
| | DI N - DI: Dau véao dém giam
H - R:dau vao reset gia tri PV
I I R sV - SV:Giatrj dat trudce

Vi du minh hoa B® dém tang gidm (UP/DOWN counter)

Ladder Diagram Mnemonic Code
7L T CNTR . chi Lénh Th. sé
. chi én . SO
=t 0200 | LD . 0001
0003 0004 010
N | 0201 | AND-NOT 1 0002
1 ydi #9999 0202 | LD 1 0003
0005 0203 | AND-NOT 1 0004
| | ® 0204 | LD 0005
CNT 010 0205 | CNTR(12) . ! 9091909
| | ,
I Cozon> 0206 | LD CNT | 010
0001 0002 0207 | OUT | 0200
CNTR :
|| A 011 0208 | LD 1 0001
0003 0004 0209 | AND-NOT : 0002
| | 0210 | LD | 0003
01 !
s A 0211 | AND-NOT 0004
| 0212 [ LD . 0005
I R 0213 | CNTR(12) . 011
CNT 011 01
|| Co201D 0214 | LD CNT | 011
0215 | OUT 1 0201

2.6.6) Thanh ghi dich - SHIFT REGISTER - SFT(10)

' SFT(10) St= Word dau tién cta thanh ghi dich

P E = Word cudi cia thanh ghi dich
St | = Bitdich (Input bit)

R P = Bit xung nhip ((Shifting) Pulse Input)
E R = DAu vao xoéa (Reset Input)
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Thanh ghi dich dwoc dinh nghia & cac word bat dau tir Word dau tién St cho
dén Word cudi E (dia chi Word cudi phai > Word dau).

Bit
ngoai

cung sé
mét !

End word Start word

15| 14 ... 01 p0 15114113 (.. 01 PO 15|14 ] . 01100 |
R TR AR AR TR TR TR A A TR TR TR AR AR

Vi du minh hoa:

O vi du dwéi day, ta cé 1 thanh ghi dich dai 1 word (St= 010, E =010) tai dia chi 010.
Lénh SFT(10) sé dich cac bit ciia cia thanh ghi dich sang bén trai mét vi tri bit va bit
000.00 dworc dich vao bit ngoai cing bén phai (trc bit 010.00) cta thanh ghi nay moi
khi bit 255.02 chuyén t&» OFF Ién ON. Bit 255.02 nay la mét bit xung nhip 1 gidy do
do thanh ghi dich sé dwoc dich sang trai, bit ngoai cung bén trai (t&rc bit 010.15) sé
mat mdi giay mot lan. Khi bit 000.01 (d4u vao Reset) 1&n ON, ndi dung clia thanh ghi
dich sé dwoc reset vé 0 (cac bit déu bj reset vé 0).

000.00 _ _ i,
D. chi Lénh Th. so
| | SFT(10) 00000 LD 00000
255.02 00001 LD 25502
| 010 00002 LD 00001
20001 00003 | SFT(10)
| | 010 010
|1 010
00004 | END(01)
END(01)

2.6.7) Role thoi gian (TIMER) - TIM

Ky hiéu N: SO cuia Timer
Hang so (#)

SV: Set Value (Word, BCD)

IR, SR, AR, DM, HR, LR, #
TIM N N\ —
SV YT

Cac dia chi bd nh¢ truy cap & dang word
hoac hang so (#)

N = Sé cla timer hién dung (Timer Number) (s6 hop l& 1 tir 000 - 127)

SV = Gia trj dat trwéc Set Value tinh theo don vi 13 0,1s (SV phal & dang sé BCD
ho&c chi dén mot Word cé chtva gia tri BCD). Gia tri ctia SV phai ndm trong khoang tir
0000 - 9999 (0 - 999,9 Giay.)

Khi dau vao diéu kién thyc thi cia ham TIM 12 ON, ham TIM s& dém giam thoi
gian tw gia tri thdi gian dat trwdc SV dén khi bang 0 thi completion flag (TIM
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Chuwong Il

n) 1én ON. Completion flag s& van & ON cho dén khi bi reset béi dau vao diéu
kién thwc hién vé OFF.

Vi du: Timer s6 000 (TIMO0O) c6 dau vao diéu kién thwc hién do hai bit
000.00 va 000.01 quyét dinh. Khi bit 000.00 Ia ON va bit 000.01 1a OFF, timer
bat dau dém gidm thoi gian PV theo tirng don vi la 0,1 giay tir gia tri dat trwde
SV la 5,0 giay. Khi gia tri thoi gian hién tai PV vé dén 0, c& completion flag
TIMOOO sé& I&n ON va bat bit 010.00 I&n ON con bit 010.01 vé OFF.

Ladder Diagram

000.00

000.01

4

TIM
000

TIMO00

Al

#0050

100.00

TIMO000

CH

100.01

4
Al

O

END(01)

00000
00001
00002
00003
00004
00005
00006
00007

Mnemonic Code

LD 000. 00

AND NOT 000. 01

TIM 000 #0050
LD TIMOOO

ouT 100.00

LD NOT TIMO0O

ouT 100.00

END

2.6.8) B6 dém giam (COUNTER) - CNT

Luc kh&i dau gia tri PV dwoc dat bdng SV (Set Value). M6i khi dau vao xung
dém CP chuyén tir OFF I&n ON, gia tri d&m hién tai PV (Present Value) sé
giam mot don vi. Khi PV gidm dén 0, c& bao két thic sé& 1én ON va sé & ON
cho dén khi counter dwoc reset béi dau vao R (Reset).

N: S6 cuia b6 dém

Hang s6 (#)

SV: Set Value (Word, BCD)

IR, SR, AR, DM, HR, LR, #
— _

CP. CNT N ~—
sV Cac dia chi bd nhe truy cép & dang
R word hodc hana sbé (#)
- N Sé ciia bd dém (tr 000 dén 127)
- sV Gia tri dat (tr 0 dén 9999) va phai & dang BCD
- CP: Dau vao xung dém
- R DA4u vao reset
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Chuwong Il

Vi du:

B dém dang dém

Lt

CP

CNT N

Bo dém bij reset

CP

CNT N

Vi du: Gia tri hién hanh (PV) cla bo dém CNT001 sé& gidm tir gia tri SV khi
dau vao Input 00000 chuyén tr OFF 1&n ON. Khi sé 1an chuyén tir OFF 1én
ON cua input 00000 la 10 1an (b&ng vé&i SV=10), c& CNT001 sé lén ON va do
dé bat dau ra 100.02 Ién ON. C& CNT001 va PV clia bd dém sé bj reset khi

d4u vao input 00002 I&n ON.

11 CNT

000.02 001

#0010

100.02

END
01)

00000
00001
00002

00003
00004
00005

LD 000.00
LD  000.02
CNT 001

#0010
LD  CNTOO1
ouT 100.02
END

2.6.9) Vi du vé (’ng dung COUNTER va TIMER

Vidu 1 M& rong kha nang dém ctia counter

Mot Photo Switch dwoc diing dé phat hién san pham va dwa vao dau vao cua
counter. Yéu cau can phai dém dwoc 20.000 san pham thi cho ra den
OUTPUT LAMP (tuy nhién bé dém CNT chuan chi cho phép dém t&i 9.999).

/10

PHOTO SWITCH  000.00
OUTPUT LAMP 010.00
PB RESET 000.01
Ladder Mnemonic Code
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O(I)O‘OO
|

|
|
00|O.?2

CNTO001

D. chi Lénh Th.s6
00000 | LD 00000
00001 | LD CNT 001
00002 | CNT 001
#0100
00003 | LD CNT 001
00004 | LD 00001
00005 | CNT 002
#0200
00006 | LD CNT 002
00007 | OUT 100.02
00010 | END(01)
CNT 00000 LD 000.00
o 00001 LD 000.02
00002 CNT 001
#0010 #0010
00003 LD CNTO01
> 00004 OUT 100.02
100.02 00005 END
END(01)

Vidu 2 Kéo dai thoi gian tré cha timer 1én 1.000 gidy

TIM chuén chi cho phép dat thdi gian téi 999,9 gidy. Chwong trinh sau day
cho phép kéo dai kha nang ctia TIM Ién 1.000 gio.

110
PB START 000.00
PB RESET 000.01
VALUE LUBRICATE 100.00

Ladder Mnemonic Code
00000 TIM 001 b. chi Lénh Th.s6
i i /H/ TiM 600 sec 00000 LD 00000
- 00001 | AND-NOT | TIM 001
00002 TIM 001
#6000 # 6000
00003 LD TIM 001
TIM 001 e 00004 | LD 00001
| & 00005 | CNT 002
CNT 002 # 6000
- #6000 00006 | LD CNT 002
R
| | Reset 00007 ouT 100.00
' 6000 00008 | END (01)

counts
100.00

| END(01)
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Vi_du 3 Chuong trinh nay sé& lam nhap nhay (flicker) dau ra 100.00 (bat 1
gidy, tit 1 gidy) ON/OFF 10 I&n sau khi bit 000.00 1&n ON.

00000 C000
00000 I I /H/ @ Self-holding bit
20000
| |
[
20000 T002 TIM 001
00004 I I /H/ 1-second timer
#0010
20000 T002 TIML002
00007 I I /H/ 2-second timer
#0020
20000 T001 .
. I Count signal CP
00010 ] /I/II/ CNT 001
20000 ) 10-second timer
Ll Reset signal R #0010
[
20000 T001
00014 I I /H/ @ Flicker output (10 counts)
o LI L]
00017 | OFF— — — ™~
END(01
| oy | —t -
P. chi Lénh Th. s6 Chu thich
00000 LD 00000 (1) Self-holding bit
00001 OR 20000
00002 AND NOT c* 000
00003 ouT 20000
00004 LD 20000 (2) 1-Second timer
00005 AND NOT T* ] 002
00006 TIM 001
# 0010
00007 LD 20000 (3) 2-Second timer
00008 AND NOT T 002
000009 TIM 002
# 0020
00010 LD 20000 (4) 10-count counter
00011 AND T 001
00012 LD NOT 20000
00013 CNT 000
# 0010
00014 LD 20000 (5) Flicker output (10 counts)
00015 AND NOT T 001
00016 ouT 100.00
00017 END(01) --- (6) END(01) Lénh
* . C= Counter
** T =Timer
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Vi du 4: M6t hé thdng diéu khién may bom don gian

Khi nat Khéi déng START duoc bAm, bom sé kiém tra mirc nuwéc xem co thé
bom dwoc khéng qua tin hiéu tr sensor do murc nuérc, néu mirc nwdc dat thi
bom sé& bom lién tuc ca khi nat Kh&i dong da nha. Bom sé dirng khi nat dirng
STOP duwgc bdm hodc khi mirc nwéc xudng thdp qua. Kém theo 1a cac dén

chi thij tinh trang bom.

B-m

——

o A

SR

Sensor ph,t
.:_hlgn mgc

n T~

Céc dau vao ra (I/0)

Nut kh&i déng
Nut dirng

Bom dang hoat déng

0@00

Bom dang nghi

/O Dia chi trén PLC Chtrc nang
INPUT 00000 Nut khéi dong
00001 Nut dirng
00002 Sensor phat hién mic nwédc
OUTPUT 100.00 Dau ra diéu khién bom
100.01 Pén bao bom dang chay
100.02 beén bao bom dang nghi

Chuwong trinh dang so dd bac thang

Chuwong trinh dang Mnemonic code:

00000 00001 00002 100.00 b. chi Lénh Th. s6
00000 _| I /H/ I I C ) 00000 LD 00000
100.0 100.01 00001 OR 01000
- \' 00002 AND NOT 00001
— ) 00003 | AND 00002
100.00 100.02 00004 ouT 100.00
% C ) 00005 ouT 100.01
00006 LD NOT 100.00
[ END ]| 00007 ouT 100.02
00008 END (01)
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