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KHA NANG CHE TAO BO PIEU KHIEN
LOGIC KHA TRINH PLC HO PON GIAN

Nguyén Van Son
Truong Pai hoc Thu Dau Mot

TOM TAT

B diéu khién logic kha trinh PLC (Programmable Logic Controller) la mét khi cu dién
tir quan trong khéng thé thiéu trong mét day chuyén tw déng héa trong céng nghiép. PLC
diege san xudt theo chudn céng nghiép vé mirc logic dién 16i vao (mitc logic “1” la 24V,
mikc logic “0” la 0V), cdc 16i ra la trang thai on/off c6 thé la relay, triac hodc transistor,
va theo chudn vé lcfp dat co khi. Ho PLC don gian nhu CPM1 cua hang Omron hodc series
FXO0 ciia Mitsubishi ¢6 tong sé dau vao va ra khéng qud 50, ¢6 tdp lénh cin ban. Ho PLC
don gian nhwe da néu da dwoc tdc gia ché tao thir phan cimg va phan mém, cho thdy ddp
g dwoc cdc chi tiéu ky thudt ciia PLC va dwoe giGi thiéu trong bai bdo nay. PLC ¢6 cdu
triic phan ciing khé don gian, ché tao PLC quan trong la & phan mém ldp trinh cho PLC va
cdac cong cu bién dich. PLC, hién nay chwa co don vi nao trong nudc san xudt. PLC nhap
ngoai kha ddt, nén ddt vin dé san xudat PLC c¢6 y nghia vé mdt kinh té va ndng cao trinh d¢
san xudt khi cu dién tir trong nuoc.

Tir khéa: PLC, ché tao PLC, thiét ké PLC.
*

1. Gigi thiéu théng tu dong hdéa co dién su dung

PLC Ia khi cu dién t tw dong hoa  relay, bo dinh thoi, bd dém nhu da noi
giup k§ thuat vién dé 1ap trinh va tmg  den ¢ trén. Ngon ngir 14p trinh cho PLC
dung. Truéce khi vi xtt 1y, vi didu khién, 12 ngon ngir ladder. ngdn ngit cdu 1énh
PLC ra doi, hé théng tw dong hoa sur (instruction ?program). Ngon ngir ladder
dung céc linh kién 1a relay, bo dinh thoi ~ sU dung pho bién hon 1a ngoén ngir truc
(timer), bd dém (counter), voi cac tiép  guan de lap trinh, cac phan tir cla ngon
diém thuong déng va cac tiép diém NI gom: tiép diem thuong dong, tiep
thuong mé dugc lap dat trong ti dién diém thuong ma, bo dinh thoi, bo dém.
v6i 2 thanh cai dat & bén trai va bén DAy cling chinh 1a cic phan tu ty dong
phai, day chinh 1a hinh 4nh cua ngon  Noa thé hé dau ma cac ky thuat vién ty
ngit 1ap trinh ladder str dung cho PLC ra dong hoa dd qua quen thudc.
doi sau nay. St dung vi xtr ly, vi diéu Ché tao PLC gom 2 phan phéan
khién cho hé théng tu dong hoa la qua  cimgva phan mém. CAu trac phan cing:
phuc tap cho ky thuét vién dé thiét k&  trung tdm 1a vi diéu khién hodc vi xur Iy,
phén cung va lap trinh bang ngén nglt  bd nhd, mach vao, mach ra, phan giao
assembler hodc C. Sy ra doi cua PLC  tiép voi may tinh dé lap trinh; phan
gitip cac k¥ thuat vién dé tiép cén, d&  ngudn. Phan mém gdém: xay dung mot
lap trinh va umg dung, nhit 12 cac k§  giao dién dd hoa dé soan thao lap trinh
thudt vién da c6 kinh nghiém thiét ké hé  cho PLC bang ngon ngit ladder hoic
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soan thao bang ngén nglr cau Iénh; xay
dung mot cdng cu chuyén ddi tir ngdn
ngt ladder sang ngdn ngir cau 1énh; xay
dung mot cong cu chuyén dbi tir ngon
ngt instruction sang dang hop ngw
(Assembly program); viét trinh bién
dich dé bién dich tir hop ngit sang file
nhi phan dé c6 thé nap vao bo nhé
chuong trinh cho vi diéu khién; xay
dung mot céng cu cho phép nap file nhi
phan hodc file hex tir may tinh vao PLC.

2. Noi dung

2.1. Cdu triic phan citng ctia PLC

Trung tdm bd PLC 1a vi diéu khién
(MCU: Micro-Controller Unit), cac 16i vao
va mach 156i ra PLC lién két voi cac cong
Va0 — ra cta vi diéu khién thong qua cic
linh kién ghép quang, dé cach ly vé phuong
dién dién, tang kha ning chdng nhiéu.
Ngoai ra dung linh kién ghép quang con
cho phép tao ra nhiéu duong diy chung
(common) cho mach ra hoac mach vao, tién
lgi cho viéc st dung. Muc logic di¢n 161
vao la OV va 24V (mirc logic “1” 1a 24V,
mirc logic “0” 1a 0V). Ldi ra cac by PLC
trén thi truong cé 3 loai:

— Léi ra 1a tiép diém relay, cho phép
dong dién tai 16i ra 1a mot chiéu hodc xoay
chiéu, dong qua tiép diém cho phép khong
quéa 500 mA, day 12 loai 16i ra pho bién nhat.

— L&i ra 1a transistor, chi cho phép
dong dién tai 16i ra 12 mot chiéu, dong dién

khong qua 400 mA, dién ap khong qua
40VDC, day 1a loai 16i ra it dugc phd bién,
nhung lai ¢6 wu diém vé thoi gian chuyén
mach.

— Lbi ra triac, cho phép dong dién qua
1a xoay chiéu, dong dién téi da cho phép
khong qua 1A, dién ap khong 400VAC,
day ciling 1a loai 16i ra phd bién, thich hop
dé didu khién cho cac relay xoay chiéu
hodc cac khoi dong tur.

Nguédn dién cdp cho PLC 1a 24VDC
hoac 220VAC

)

MACH LOI RA

—)

Mach giao X i
tiép may tinh () VIDIEUKHIEN
va mach nap

—)

MACH LOI VAO

i

Hinh1. Cau triic phan cieng bé ldp trinh PLC

2.2. Cdic phan tir ngén ngiv ladder

Ngon ngtr ladder 1a ngbén ngir tryc
quan, cdc phan tir ciia ngon ngir la: tlep
diém thuong mé (NO: Normal Open), tiép
diém thuong déng (NC: Normal Close), bd
dinh thoi (T: Timer), bd dém (C: Counter),
hop 1énh (CB: Command Box) va diy noi.

Loai phan to Ky hiéu Tén phan to

X0, X1,... tiép diém 16i vao

Tiéo didm thudna mé Y0, Y1,... tiép diém ctia 6i ra

P 9 — — TO, C1,...ti€p diém cda timer, counter, hodc

MO, M1,... tiep diém cua relay trung gian
X0, X1, ...

Tiép diém thuwong déng 4 ¥8 Q
MO, M1, ...

B dinh thoi - TO K100" T1 K500 ...

Bo dém — o CO K100", C1 K500 ...
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. L < . YO, Y1, ...
Céc ngd ra hoac relay trung gian — o MO, M1

A A RST (Reset), SET
HQp Iénh —I_|_ END

Céc loai day néi

(céc day ndi khong cé tén)

Bing 1. Cdc phan tur cua PLC, ky hiéu va cdch dat tén
(* cachangsdo K chilavidu)

Ban chat by dém va bo dinh thoi 1a nhu
nhau, bo dinh thoi dém xung thoi gian, bd
dém dém su kién 16i vao. Tén bo dinh thoi:
TO, T1,... ; tén bd dém: CO, C1,... hang s6
K cua bd dinh thoi, vi du K100, c6 nghia
thoi gian dinh thoi 1a 100 don vi thoi gian,
don vi thoi gian ¢ thé 1a 1 ms, 10 ms hodc
100 ms tuong g vdi cac nhoém tén cia bd
dinh thoi. Cac hing s6 K cia bo dém 1a sb
xung dinh trude dé bo dém dém toi sé xung
nay sé tac dong cac tiép diém cua no.

S tiép diém (thuong dong hay thuong
ma&) ctia mot phan tir 12 khong han ché, c6
nghia 14 ¢6 thé st dung bao nhiéu lan ciing
dugc, ddy 1a diém khac nhau co ban giira
40 va thuc, voi mét relay thuc sé cap tiép
diém téi da 1a 4. Tuy thuoc vao hang ché
ta0 ma tén cAc phan tir trén chuong trinh
cau lénh cé khac nhau, cting tuy thuoc vao
ho bo lap trinh PLC ciing co thé c6 thém
cac phan tir khac.

2.3. Cdu hinh PLC thiét ké thir nghiém

Pay 1a cau hinh thir nghiém, cac bo
dinh thoi ¢6 don vi thoi gian la 1ms, hang
s6 K toi da 1a 65535, c6 nghia thoi gian
dinh thoi bé nhat 1a 1ms va cao nhat la
65535 ms = 65 s = 1 phat + 5 s. Pbi véi bd
dém: s6 dém téi da la 65535.

Cac phan ti S6 lwgng Ky hiéu
Dau vao 08 X0 ... X7
Paura 08 Y0 ...Y7

Relay trung gian 16 MO ... M15
B0 dinh thoi ( Timer) | 08 (16 bit) TO ... T7
B6 dém ( Counter) 08 ( 16 bit) Co..C7

Bing 2. Cdu hinh bé PLC ché tao thir

2.4. Xdy dung giao dién dé hoa soan
thao chuong trinh ladder

Pé xay dung giao dién dd hoa soan
thdo chuong trinh ladder chiing t61 s dung
component flexgrid ciia ngén nglr 1ap trinh
Visual Basics, hinh anh trén 6 flexgrid la
hinh anh cac phan tir cua ngén ngir ladder
nhu trong hinh 2.

D=E|S] ¥ Bl | ll=X

Ladder program

Hinh 2. Giao dién dé hoa ciia phan mém

2.5. Xay dung cong cu chuyén doi tir
chuwong trinh ladder sang chwong trinh cdu
lénh

Pé chuyén chuong trinh ladder sang
chuong trinh instruction, chuong trinh
ladder dugc quét tir trai sang phai va tur trén
Xuéng dudi, tai mdi vi tri quét, xét vi tri cua
phan tr dang chuyén ddi so d6 ladder theo
bang dudi day

Instruction program

Ladder Program Truwong hop 1

Instruction program
Trwong hop 2

Instruction program
Trwong hop 3

X0 LD X0 AND X0 OR X0
—] — - & vi tri dAu thanh cai - ndi tiép sau mot phan | - nbi song song dudi
- & ddu mot block tr khac mot phan tdr khac
LDI X0 ANI X0 ORI X0
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X0 - & vi tri dau thanh cai - ndi tiép sau mot phan | - nbi song song dudi
—44— | - & ddu mot block ter khac mot phan t& khac
ANB . . ~ .
Khi 2 block méc néi tiép nhau (Khong co) (Khong co)
ORB A . . .
Khi 2 block méc song song nhau (Khong co) (Khong co)
YO
— OUT YO
OUTT...K... (Khdng c0) (Khéng co)
T...K... OUTC.. K
C...K...
END END
RST T Egl 'CI'; (Khdng c0) (Khdng c6)
RSTC...

Bing 3. Tém tdt cac quy ludt chuyén doi tir ladder chwong trinh sang
chuwong trinh cdu lénh

L PLCLO CEE
File Convet Took Setp Help
DRSS 3 [EafefE | lsl>
Ledder progrem Instucson program
H— < Torsf S :,5&% B
: ies
] i
H o ol [’
JOUT ¥
H't o i« [
i =
|
L L
gg
= )]
Com1
st | A & % 3 || ) Chuonos - Microsaitwiord |y Proiact - Micaosol Visual._| G F34h saeu

Hinh 3. Chuwong trinh cdu lénh dwoc chuyén
doi tir chwong trinh ladder va ddt vao cira s6
instruction program.

2.6. Cong cu chuyén déi tir chirong
trinh cdu lénh sang chwong trinh hop ngir

Ciu trac mot chwong trinh hop ngit
duogc chuyén doi gdm 3 doan chuong trinh:

1. Boan chuong trinh khé1 dong cho vi
diéu khién, doan chuong trinh nay 1a nhu
nhau cho cac chuong trinh hop ngit soan
thao cho PLC.

2. Poan chuong trinh chuyén dbi tuong
ung instruction program - Assembly program.

3. Poan chuong trinh con ngit cho cac
timer khi c¢6 khai bdo st dung.
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Hinh 4. Churong trinh hop ngir dwoc tao ra tie
chwong trinh cdu lénh va dat trén form ASM
program

2.7. Xdy dung trinh bién dich dé dich
tir chuong trinh hop ngir sang file bin.

Chuong trinh bién dich dugc thuc hi¢n
bang 4 budc

Budce 1: Poc tung dong chuong trinh
assembly, xir 1y so bd chudi nham x6a bo
cac dong tréng, x6a bo cac doan chi thich,
x6a bod cac dau cach, x6a bo cac dau Tab,
chia mot dong Iénh assembly thanh céac bo
phéan chtra vao mot record c6 cac truong la
cac by phan do cua mot file. Vi du dong
1énh sau:
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LAB: CJNE @RO,#100,LAB1

List.label |List.part 1 |List.part 2 |List.part 3 | List.part 4

LAB CINE @RO #100 LAB1

Dong Iénh nao thiéu cac bo phan thi dé
tréng.
Buéc 1 dugc thuc hién cho dén hét

chuong trinh assembly, tic 1a dén 1énh
END

Buoc 2: Poc tung record cua file
temp.dat da thuc hién ¢ budce 1, phadn nhom
cac truong List.partl, List.part2, List.part3,
Listpart4d  bang cac private function
Classl, Class2, Class3, Class4 .

t1 = Class1(list.partl)
t2 = Class2(list.part2)
t3 = Class3(list.part3)
t4 = Class4(list.part4)

Buée 3: Tra mang MN(t1,12,t3,t4) dé im
s6 thit tu cua mang, s thir tu nay duoc coi la
s6 thir ty record va doc sb record nay trong
file lenh.dat (lenh.dat chira cac record mang
thong tin md 1énh, sé byte cta 1énh va loai
1énh phan loai theo quy udc, da dugc tao ra
tir trude) dé lay duge cac thong tin ma 1énh,
sO byte, loai lénh chira trong cic truong
list. malenh, list.sobyte list.loailenh, st dung
private sub CreateCode tao ra 3 truong
list.obj1, list.obj2 va list.obj3. chira 3 truong
ndy cung voi 4 truong List.part], List.part2,
List.part3, List.part4 vao mot record cua file
FileCode.dat.

Buée 4 Poc record 1 dén hét cua
FileCode.dat, ba truong list.objl, list.obj2 va
list.obj3 1a cac ma dbi twong ¢ dang hexa,
duoc chuyén thanh dang nhij phan va luu vao
file nhi phan, tirc da tao thanh file nhi phan.

2.8. Xdy dung phan mém nap file bin
vao vi diéu khién ciia PLC

Str dung cong ndi tiép ciia may tinh dé
giao tiép voi bd logic lap trinh PLC cho
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qua trinh nap chuong trinh vao bd nho
chuong trinh cua vi diéu khién. Visual
Basic hd trg cho viéc truy cap 1én cong noi
tiép cua may tinh thong qua doi tugng
Microsoft comm.
Cong truyén théng 1a COM1:
MSComm1l.CommPort =1

Baud rate: 600 b/s, n: khong kiém tra
chin 1¢, 8:1 byte nbi tiép 8 bit, 1:1 bit stop:

MSCommZ1.Settings = "600,n,8,1"

Mo cong truyén thong:

MSComm1.PortOpen = True

Truyén byte nhi phan ra cong truyén
thong:

MSCommZ1.Output = Chr$(Bytenhiphan)

Sau qua trinh nap cho vi diéu khién 1a
qua trinh doc nguoc tir vi diéu khién vao
may tinh dé kiém tra timg byte, néu dung
hét s& phat théng bio nap thanh cong,
ngugc lai phat thong bio khong thanh
cong. Str dung cong truyén thong xong,
phai  dong cong  truyén  thong:
MSComm1.PortOpen = False.

2.9. Xay dung phan ciing bg PLC

So d phan ctng gém 2 MCU
AT89C51 Ul va U2, Ul ¢6 chuc nang cua
PLC, U2 ¢6 chirc nang cua bd nap cho Ul.
Khi dang & ché d6 1ap trinh (nap), P2.5 cia
U2 & muc logic 0, transistor U5 ngung,
LM317 cap Vpp = 12V cho Ul, dong thoi
cling tdc dong murc reset = 5V cho Ul. Con
dang & ché do hoat dong PLC, P2.5 ctia U2
& muc logic 1, transistor U5 dan, LM317
cp Vpp = 5V cho Ul va khong tac dong
reset cho Ul, dé Ul hoat dong & ché 6 vi
diéu khién. IC US: MAX232 giao tiép véi
may tinh va c6 nhi€ém vu chuyén muc
RS232 - TTL, giao tiép mvéi may tinh &
day duoc thiét ké 1a giao tiép ndi tiép
khong bit tay nén chi sir dung 3 day: RxD,
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TxD, va day d4t. Mach vao va mach ra
dugc cach ly v6i mach trung tdm béng
Opto - Transistor va Opto - Triac, mach
vao ¢6 muc logic 1 =24V va muc logic 0 =
0V, mic ngudng duge thiét ké 1a 12V, nho

ol
AP =
S H B S0
T Fa=—herp s
et e a0
et S
o v H =
e E=0
TR S @L*—m
Sr=d S |0
=Ly
u/

Hinh 5 (bén trai): So do phan ciimg PLC thiét ké.

Hinh 6 (bén phdi): Hinh anh bo mach PLC ché

tao va hinh anh hoat dpng mé phong thir nghiém.

3. Cac két qua va két luan

D3 tao ra dugc mot phan mém tich hop
cac cong cu sau:

— Cong cu soan thao chuong trinh
ladder.

— Cong cu chuyén déi chwong trinh
ladder sang chuong trinh instruction.

— Coéng cu chuyén d6i chuong trinh
instruction sang chuong trinh hgp ngu.

— Cong cu chuyén déi chwong trinh
hop ngir sang file nhi phan.

— Céng cu trg gitip phan mém.

*

diode zener 12V. Viéc st dung opto
transistor & mach vao khién mach vao chi
nhay vé dong dién, tranh nhiéu dién ap do
cam Ung dién tu. Mach ra duoc thiét ké
opto — triac kich cho triac.

— Phan mém diéu khién qua trinh nap
file nhi phan vao bo diéu khién lap trinh
PLC.

— Ché tao bo PLC (phan cting ).

Bo diéu khién 1ap trinh PLC da thiét ké
va ché tao cho thdy di hoat dong dung cac
chtic ning cin ban cua bo diéu khién 1ap
trinh PLC. Tur két qua ché tao thir nghiém,
cho thiy budc dau ching ta hoan toan c6
kha nang ché tao ho PLC don gian c6 tinh
nang tuong duwong v6i ho PLC cua
OMRON la CPMI1 hoac series FX0 cua
MITSUBISHI.

ABILITY TO MAKE SIMPLE PROGRAMMABLE LOGIC CONTROLLER (PLC)
Nguyen Van Son
Thu Dau Mot University
ABSTRACT
A programmable logic controller PLC is an important indispensable electronic
instrument in an industrial automated production line. PLCs are manufactured under
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industry standards for entry logic power (logic level "1" is 24V; logic level "0" is OV). The
outputs are on/off, or can be the relay, triac or transistor according to the standards for
mechanical installation. Simple PLCs such as CPM1 of OMRON or FX0 series of
MITSUBISHI have total number of inputs and outputs not exceeding 50 with basic scripts.
The mentioned simple PLC, which was fabricated the hardware and software, meets the
technical criteria of PLCs and is introduced in this article. PLCs have quite simple
hardware. The important part of making PLCs is their programming software and
recompiled tools. Currently, there is no local business producing PLCs. For imported
PLCs are quite expensive, locally producing PLCs is economically significant and can
enhance production levels of electronic instrument of the country.
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