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LO1INOI PAU

Hién nay, viéc sir dung cdc b¢ diéu khién khd trinh PLC trong cong nghiép la
rdt phé bien. Do dé doi voi sink vién Cao dang va Dai hoc cde ngank Dién cony
nghiép, Dién tr cong nghiép, Ty dong héa rat cdn dvoc trang by kién thitc vé cdc
bo diéu khién khd trinh PLC. Trude nhu cdu d6 cluing 161 hién soan cudn sdeh
nay nham cung cdp cho ban doc kién thic vé bo diéu khién kha wrinh PLC e co
bdan dén ndng cao, thiét bi duge si dung la PLC ho FX ciia hdng Mitsubishi,

Cuon séch: THIET BI DIEU KHIEN KHATRINH  PLC gom ¢6 6 chuong:
Chuong 1: Gidi thiéu chung vé hé thong dién khién cong nghiép va cde khdi

niém co bdn vé PLC.
Chuong 2: Gidi thiéu vé cdc loal PLC cua hdng Mitsubishi va kha ndng iing
dung ciia tieng loai PLC. Gidl thiéu vé phdn cing cua PLC FX2N.
Chuong 3: Tap lénh co bdn cia PLC FX2N va cde vi dy img dyng trong thuc 16
Chuong 4: Tap léni iing dung cua PLC FX2N.
Chuong 5: Huwéng dan sit dung phdn mém MELSOFT GX DEVELOPER V8.0
Chuong 6: Hudng ddn sit dung phdn mém FX-TRN-BLG-E.

Ngoai cdc kién thice co ban tham khdo tir 1ai ligu cia Mitsubishi, trong
cudn sach nay con trinh bay khd 1 mi nhitng vi du itng dung thue 16 dd dugc tdce
gid thu nghién trén thiél bi PLC.

Mdc di dd ¢6 nhiéu od gang trong qud trinh bién sogn, nhung o thé vdn
con nhitng sai 301, rdt mong duvce su gép ¥ bo sung cda ban doc. Moi ¥ kién xin
Ul Ve

— Pham Xudn Khanh, khoa Cong nghé Ky thuat Dién i, truong Dai hoc
Céng nghiép Ha Néi, dién thoai 0913050175

— Cong 1y 6 phdan Sdch Pai hoc - Day nghé, 25 Han Thuyén, fla Noi, dién
thoai U4 8264974,
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Chuong 1
KHAI NIEM CG BAN

1.1. KHAI NIEM VE HE THONG BIEU KHIEN CONG NGHIEP

Cdc hé thong diéu khicn cong nghiép dugc thiét k& dé phuc vu cho
viéc diéu khién cac qud trinh sdn xuat. Ngay nay cdc hé théng dicu khién
cong nghi¢p thudng la cdc hé thong diéu khién ban ty dong hoic tu dong
hoan toan. Mot hé théng diéu khién tu dong ¢ thé khdi quat dudi dang so
do6 khdi nhu sau:

Tin hiéu Tin hiéu Tin higu Ngudn céng Cd néng,
didu khién diéu khién diéu khién suat 1an, nhiét nang...
vat ty 24vDC 24vDC 220V, 380V
' . ' ! '
1 : ' 1 1
' eac thistbi] ' dtoi | i
N [Faeteteir A RN !
' |thu nhan va ! Thiét bi xt | ! dieu khién | | : Qua trinh
% chuyén déi % Iy tin higu % céng suat |2 ! céng
tin higu diéu I&n (thiét bi nghé
NgUdi khién déng luc)
van hanh
- Nut nhan - Role - Cong téc to - Bényg co
_ Cam bién - PLC — Bién tan... — Van dién ty,
- Cang tic. . - May tinh... - Bign trd...

Tin hiéu diéu khién dvgc phét ra tit ngudi diéu khién hodc tir qud
trinh, sé& duoc cdc thiét bi thu nhan tin hiéu cim nhan va bién déi cdc tin
hiéu dang vat Iy thanh cédc tin hi¢u dién dp (thong thudng la 24V), tin
hi¢u nay s& duogc thiét bi xir ly tin hi¢u xir 1y theo cédc lnat logic hodc
chuong trinh dat sin. Sau khi xir 1y né dua tin hiéu ra dé diéu khién cic
phin tir déng/cit cong sudt i6n dé diéu khién ngudn nang lugng cdp cho
cd cdu chap hanh.

Co cdu chap hanh ¢é nhiém vy bién nang luong dién thanh cdc dang
nang luong khdc dé diéu khién mady sdn xuat.

n



Heé théng nay khong c6 phan phan hoi nén c¢6 sai s6 16n, do dé trong
thuc t€ hé théng nay thudng duogc dtmg cho cdc diéu khién déng cat thong
thuong khong can yéu cdu cao vé do chinh xdc (vi du hé théng dong cat
cdp nguon cho dong co dién).

1.1.1. Cac thiét bj thu nhan, chuyén ddi tin hiéu diéu khién

a) Nut nhén tu phuc héi (push button)
— Caiu tao:

NGt nhan __

Tiép diém----
Com Lo xo NO NC )
Hinh 1.2. Mét dang nat nhan cua
Hinh 1.1. C4u tao nat nhan. hang Schneider.
— Tac dung:

Niit nhan thuong duogc lap & mat trude cla céc ta diéu khién, né ding
dé ra l1énh diéu khién.

Tin hiéu do nit nhan tu phuc hoi tao ra ¢6 dang xung.
Vi du: Tin hiéu do tiép diém 0

0
thuong mad tao ra c6 dang: i !
— Ky hiéu trén ban vé k¥ thuat: Nha Nhan Nha
+ Ky hiéu theo ban vé Viét Nam va Lién bang Nga:
Tiép diém thudng end: Tiép diém thudng déng:

s e ole

+ Ky hiéu theo ban vé chau Au:
Tiép diém thudng ma: Tiép diém thudong déng:

P\



+ Ky hiéu theo ban vé Nhat Ban:

Ti€p diém thudng mé:

N
® O

Tiép diém thudng déng:

~afle

b) Nut dieng khan (emergency stbp) - niut nhd@n khéng tu phuc héi

— Céu tao:

; ! Nhdn vao nat
Lo khi cdn chuyén
§ trang thai cac
tiép diém.

_

Xoay nuat theo chiéu
mdi tén khi muén tra
céc tiép diém vé trang
thai ban dau

Hinh 1.3. Mét dang nit dimg khan clia hing Schneider.

— Téc dung:

Nit dimg khidn dugc dung dé dimg nhanh hé théng khi xay ra su c6.
Thong thudng ngudi ta dung ti€p diém thudng déng dé cip dién cho toan
bo mach diéu khién. Khi hé¢ théng x4y ra su c6 nhan vao nit dimg khéan
1am m& ti€p diém thudng déng ra cit dién toan bo mach diéu khién.

— Ky hiéu trén ban vé ky thuat:

+ Ky hiéu theo ban vé Viét Nam va Lién bang Nga:

Tié€p diém thudng mo:
=
R g k1

+ Ky hiéu theo ban vé chau Au:
Tié€p diém thudng ma:

o

+ Ky hiéu theo ban v& Nhat Ban:

Tiép diém thudng ma:
(=
—O 00—

Tiép diém thudng déng:

CP
_\q_

Tiép diém thudng déng:
¢
Tiép diém thudng déng:

£



¢) Céng tdc (switch)
— Cau tao:

Hinh 1.4. Céng tic 1 pha Hinh 1.5. Céng tic 3 pha
clia hang Schneider. cla hang Schneider.
— Tac dung:

Cong tic thuc t€ thuong duoc dung lam cdc khod chuyén mach
(chuyen ch€ do lam viéc trong mach diéu khién), hoac ding lam cdc cong
tic déng md nguén (cau dao).

— Ky hiéu trén ban vé k¥ thuat:
+ Ky hi¢u theo ban v Viét Nam va Lién bang Nga:
Tiép diém thudng mo: Ti€p diém thuong déng:

— il I OilgE

+ Ky hiéu theo ban vé chau Au:
Tiép diém thudng ma: Ti€p diém thudng déng:

}\‘ F

+ Ky hiéu theo ban vé Nhat Ban:
Ti€p diém thudng ma: Ti€p diém thudng déng:

_o\o.._ —O—7

+ Ky hiéu clia cong tac 3 pha: |

SRR



d) Céng tdc hanh trinh (Limit switch)

— Cau tao:

Luc tac dONg i Banh xe céc

Don bay

S

| Tiép diém

I_--:

Hinh 1.6a. Cau tao clia céng tic hanh trinh.

Hinh 1.6b. M&t s& kiéu céng tic hanh trinh cla hing OMRON.

— Téc dung:

Cong tac hanh trinh thudng dung dé nhan biét vi tri chuyén dong cla
céc co cau mdy hoac dung dé gi6i han cdc hanh trinh chuyén dong.

— Ky hiéu:
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+ Ky hi¢u theo ban vé Viét Nam:
Ti€p diém thudong md: Tiép diém thudng déng:

_r_ L
+ K¥ hi¢u theo ban v& chau Au:
Tiép di¢m thudng mé: Tiép di€ém thudng déng:

+ K¢ hiéu theo ban v& Nhét Ban:
Ti¢p diém thudng ma: Ti¢p diém thuong déng:
v —OeTO—
e} Céng tde tiy

— Céu tao:

Ciu tao cla cong tic tr bao gébm 2 bod phan: Phién nam cham vinh
clru va cong tic ludi ga,

W////////////////////j Nam cham vinh clu

/"'"_—'__""""-.\ L .2 ..
€ oy 3= Tiép diém iudi ga

Khi ti¢p diém ludi gd (1am bing thép) dat gn nam cham vinh ciu,
Iuc hit ctia nam cham vinh ciru s& hit tiép diém déng lai.

— Téac dung:
Trong thyc 1€ cong tac tlr duge dng dung d€ nhan bift vi tri cla cdc co
cdu trong cdc mdy ma khong cin tiép xic. Trong hé thong diéu khién khi
nén ngudi ta ding cong tic tit d¢ nhan biét vi tri cha pitténg chuyén dong
trong xilanh.

Xilanh Cong tic
S S
Pittong ---4- ¥ T . e
T i

Nam ch&m vinh clru

Hinh 1.7. Ung dung cbng tac tr.

10
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— Ky hiéu trén ban v& k§ thudt:
+ Ky hiéu theo ban v& Vié¢t Nanu:

Tiép diém thudng md: Tiép diém thuding déng:

@ 9
N an Ll

+ K¢ hiéu theo ban vé chau Au:

Tiép diém thudng ma: Tiép diém thudmg déng:

o e

+ Ky hi¢u theo ban vé& Nhat Ban:

Tiép diém thudng ma: Tiép diém thudng dong:
R ¢

) Cém bién quang dién

La loai cam bién dugc ch€ tao dya trén cac linh kién nhay cam véi
4nh sang nhin thiy, 4nb sang héng ngoai hodc laze.

— Céc linh ki¢n thu phédt héng ngoal:
+ Diodc phdt 4nh sdng hong ngoal:

Ngudn séng héng ngoai dung cho cédc cam bi€n quang cong nghiép
thuong duge tao ra tir diode phdt dnh sang héng ngoai. D¢ chong nhiéu
cho cdc cam bién quang ngudi ta thuong phat dnh sang héng ngoai dudi
dang cdc chiim xung dugc dieu ché nhu trén hinh sau:

v+ ¥

=
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+ T¢€ bao quang dién:

Buge ché tao tir mot s6 loai ban dén bi bién déi tinh chat dién khi ¢6
anh sdng chi€u vao. Dién tro cla t€ bao quang din duoc phan lam hai
dang: Dién tr& khi 1€ bao khang dugc chidu sdng goi la dién tr& 61 R, va
dién trg khi 1€ bao duge chiéu sing R.. Dién trd t6i R., phu thudc vao
dang hinh hoc, kich thudc, nhiét do va ban chat Iy hod cilta vat licu ché
tao. Vidu: PbS, CdS, CdSe c6 R, rat 16n 10°Q dén 10°Q & 25°C trong khi
dé Sbln, SbAs, CdHgTe lai ¢6 R, tuong d6i nhd 10°Q & 25°C.

bi¢n urd R, clia t€ bao quang din &
khi bi chi€u sdng s& gidm rat manh khi
do rcr_)i cua dnh sz’lgng tfng len. \\"

Dua vao su thay déi dién trd cha t&
bao quang dan khi ¢6é dnh siang chisu
vao va khong c6 dnh sang chidu vio,
trong thuc t€ ngudi ta thudng dung t&
bao quang didn dé nhan biét sing, t6i.
Vi du: Ngudi ta thudmg dang CdS dé ,
thiét k& mach diéu khién tu dong bat, Hinh 1.8. Ung dung Cd$
i : diéu khien role.
tat den dudng.

+ Photodiode:

Photodiode duge cdu tao tir hai ' B +v
phién ban din PN ghép lai véi nhau. D Z% [j:l Rale

Lép bdn dan duge ché tao rat mong dé §: !

dnh sdng c6 thé xuyén 16i 16p ti€p giap.

Khi phan cuc nguge cho photodiode PD R
néu c6 anh sdng chi€u vao 16p ti€p gidp

né s€ lam bign d6i tinh chat dién cla VR T
I6p ti€p gidp din t6i dong dién nguoc

ting lén.

Vit licu ch€ tao photodiode 1a Si
hotic Ge cho vung 4nh sdng nhin thay Hinh 1.9. Dang photodiode
va hong ngoai gin vd GaAs, InAs, digu khién role.
InSb, HgCdTe cho viung héng ngoai.
Thuc t€ ngudi ta thudng diung photodiode lam phén tir thu dnh sdng
hong ngoai trong cdc cdm bi&n quang cong nghiép.

12



+ Phototranzitor: o

Phototranzitor 1 cdc leai tranzitor
Silic loai NPN ¢é viing bazo duge chidu  Rrgle ] D
sing, khoéng c6 dién dp dat-1én cuc
bazo, chi ¢6 dién 4p dat 1én colecter,
dong thoi chuyén ti€p B — C phan cuc
ngugc. Khi chuyén tiégp B — C duoe 1

PT
chi€u sdng né s€ hoat dong gidng :
. , a4 " ) —>
photodiode & ch& dé quang din. Tin — K
hiéu phan cuc cho phototranzitor 1a 4nh T
sang hong ngoai chiéu vao cuc B. R []
Thuc € ngudi ta thudng tng dung
phototranzitor dé 1am phén tit thu 4nh sdng )
héng ngoai trong cic bo diéu khién tir xa. . ——
— Cam bién quang thuc t&: Hinh 1.10. Dung phototranzitor
A eia diéu khién rdle.
+ Ky hi¢u tiép diém:
h__'
+ Cau tric; P ~ | Re(Bn)
Re(Bn} —  ® ‘ '
‘_ Bong
| At Wh(Bk)
Wh(BKk)
Q— Mach tao I:' A W
dacdéng | | g Mach Lo Khyé‘ch | T‘cjiCh BK(BU)
Bk(Bu nhan dai AC s0ng
ﬁ‘:j(_’ -]

Fhat Thu

Hinh 1.11, C3u tric cda ¢adm bién quang.
+ Nguyén Iy lam viéc:
Tin hiéu dau ra mach dac dong: || || || || [l || || !l Il ||

Anh sang téi:

Tin hiéu ddu ra mach nhan: _W ‘/‘\J_/M_

Tin hiéu dau ra mach tach SONG == = — = = == e = = = = — o — = T — — — — —

Tin hiéu dau ra mach déng cat: — —_

Tin higu dau ra cam bién: PEEN——— S

13



+ Diic diém:
Khoang cach phat hién vat thé c¢6 thé xa téi 8m.
Kha nang phan biét sing, t&i cao.

Kha nang phdt hién vat thé khong phu thuoc vio mau sic va bé mat
clia vat thé.

+ Lap dit caAm bién:
— Kiéu ddu ra role:

Mach trong

I

Hinh 1.12, D3u ra rgle.

— Kiéu d4u ra tranzitor:
Bduwra NPN

Re(Bn)

(EN

Wh(BK)
& [ out'}

"

Tai

Mach trong

~

Bk(Bu)
= % -

Hinh 1.13. Pau ra tranzitor NPN.

Pdu ra PNP

Re(Bn)

]

wh{Bk)

Mach trong é I'O—T}
zi Tai

Bk(Bu)
[ - } o _

Hinh 1.14. Dau ra tranzitor PNP.

R
+
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g) Cam bién muc
Ky hiéu trén ban vé& k§ thuat: |
Ung dung: Ding dé phéat hién cic miic ({)—\
chat long trong cdc thiét bi chita.
' — Cam bién phao co khi:
+ Cau tao va nguyén ly:

5] T

Hinh 1.15. Nudc can. Hinh 1.18. Nudc day.

+ Ung dung cha cam bién kiéu phao co khi:

Trong thyc t&€ cdm bi€n mitc kiéu phao co khi hay duge ding trong
cac hé théng tu dong bom nudc.

Mach ting dung diéu khién ty dong mdy bom nudc cho nha cao ting.

3T _1§;_ 4T
T _|STRlL o7

B& dat
trén ting
I N 3D 4D
10 2D
VAT
Bdm
B& chim

Hinh 1.17. Ung dung phaoc cd khi.
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Mach diéu khién.

— Cam bién muc kiéu phao tir:

+ Cau tao:

Céu tao cua cdm bién mic kicu phao tir gém cé céc tiép diém ludi ga
dugc dat bén trong mot dng nhua hodc thuy tinh, 16ng bén ngoai 1a maot
chiéc phao bén trong c6 dat mét vanh nam cham vinh ciru phao nay cé
thé n6i va dich chuyén theo Sng nhua.

/’.——_—\_‘_a Ong chira tiép diém
v Ui ga.

__________

<=~ Tiép diém IWai ga.

-« .. Phao c6 nam cham
vinh clu

Hinh 1.18. Ciu tac phao tir.

+ Ung dung:

Cam bién ki€u phao tir ¢6 dac diém Ia cic tiép diém duoe dat rat kin
bén trong vé nhya nén cé thé chiu dugc moi trudng hod chat, dau. md. Vi
vy trong thuc t€, ngudi ta thudng dung cam bién mitc kiéu phao tir trong
cong nghigép hod chat hoac ché bién ddu mo.

— Cam bién mic kiéu bién tré:

16



+ Cdu tao:

Céiu tao cua cam bién muc kiéu
bién trd gobm c6 mot phao co khi ¢
thé ndi trén mat chat 16ng, trén phao
co khi ngudi ta ¢6 gan mot chéi than,
ddu chéi than duoc quét trén mot bién
tr6 VR. Khi mic dung dich trong -
thing chia thay déi thi vi tri ciia chéi SHikin]
than trén VR ciing thay déi va nguoi
ta thdy gia tri AR dé chi thi mitc chat
long trung binh.

P Hinh 1.19. Phao bién tré.
+ Ung dung:

Cam bién kicu bién trd duge dung dé do ludng, chi thi mic chat 1ong
trong binh mot cich lién tuc. Trong thuc t€ ngudi ta thudng dung né dé
chi thi mic xang, ddu trong cdc binh nhién liéu ctia 6t6, xe mdy...

1.1.2. Cac thiét bi xir ly tin hiéu
a) Role dién tu
— Ciu tao:

Lo xo

Mach tur -~

> Cubn day
Hinh 1.20. C3u tao role.

Hinh 1.21. Role dién tir hang OMRON.

17
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+ Mach tir: Co tisc dung dan tit. D61 v6i role dién tir 1 chiéu, gong tr
duoe ché tao tir thép khéi thudng b dang hinh try trdon (vi dong dién mot
chiéu khong gay nén dong di¢n xody do d6 khong phit néng mach tir). Déi
v6i role dién tir xoay chieu. mach tir thudng duge ché tao tir cdc 14 thép ky
thudt di¢n ghép lai (dé lam giam dong dién xody fucd gay phdt néng).

+ Cudn day: Khi dit mot di¢n dp da 16n vdo hai ddu A va B, trong
cudn day s€ cé dong dién chay qua, dong dién nay sinh ra tir trudng, tir
truong khép mach qua mach tir tao nén luc hit dién tir hit ndp mach
lam thay doi trang thdi cla tiép diém.

+ L& xo: Dling dé gilr nép.

+ Tiép dicm: Thudng cé mot hoiic nhiéu cap tiép di€m, 0 — 1 1a ticp
diem thudong md, 0 - 2 13 tiép diém thudng déng.

— Nguyén 1y 1am viéc:

Khi chua cdp dién vao hai dau A — B clia cuon day, luc hait dién
bing khong. Cdc co ciu ciia role nam & vi tri nhar hinh 1.19. Khi dat mot
di¢n dp da 1én vao A — B, dong dién chay trong cuoén day sinh ra tir
trudng tao ra lyc hat dién ti. Néu lye hac dién tir thing duge luc dan héi
¢l 16 xo0 thi nip duge hat xudng, tiép diém 0 — ! md ra va 0 — 2 déng lai.
Néu khong cdp di¢n vao hai ddu A — B nita thi cdc tiép diém lai trg vé
trang thdi ban dau.

— Ky hicu:

+ Ky hiéu theo ban vé& Viét Nam:

Cuén day:

Ti¢p dicm
Tiép di¢m thudng mé: Tiép diém thudng done:

i =

+ K¥ hiéu theo ban vé chau Au;

Cudn day: I
Tiép diém I
Tiép diém thudng mé: Tiép diém thudng déng:

18
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+ Ky hi¢u theo ban v& Nhat Ban:
Cudn day: ( )
Tiép diém

Tiép diém thudng ma: ‘ Tiép diém thudng ddng:

e o —e @

— Mach co ban:

+ Mach ty duy tri nguén nuéi cho cuén day:

Khi nhan nit PB/~ cuén day KA/ c6 dién — 1iép diém KA/ déng.
Khi nha PB/— cuon day KAI vin cé dién do tiép diém KA/ dang déng,
Khi nhén vao niit B2 — cudn day KAI mit dién — ticp diém KAJ mo ra.

| l N |

\ |
E\ PE1 i KA1 (SN PE KA1 [\ PB2 E KA2

[7F’B2 b7 ep

7KA2 7KA1

| | KA1 | | KA1 | I KAZ

Hinh 1.22. Mach tu duy tri. Hinh 1.23. Mach tr khéng ché.

+ Mach ty khong ché:

Khi nhdn PB! — cudn day KAl c6 dién con cudn diy KA2 khong ¢6
dién. Nguge lai khi nhan PB2.
b) Céng tic to

—~ Ciu tao:

Vé co ban cdu tao clia cong tac (g gidng vdi role dién tir, chi khic
nhau & chd role diing dé déng cét tin hi¢u trong cdc mach diéu khién cdn
cong tic to dung dé déng cit & mach dong luc (cé dién dp cao, dong di¢n
16n) do d6 cudn day clha cong tac to 16n hon, tiép diém cla cong tic to
ciing 16n hon (chiu duge dong dién, dién ap cao hon).

Ti¢p diém clia cong tac 1o ¢6 hai loai: Ti€p diém chinh (dung dé déng
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cat cho mach dong luc), ti€p diém phu (ding dé diéu khién phu trg). Dé
han ché& phdt sinh h6 quang khi tiép diém chinh déng cit, tiép diém chinh
thudng c6 céu tao dang cdu va dugc dat trong budng dap h6 quang.

Hinh 1.24. Céng tic to clia hang Telemecanique.
— Ky hiéu:
+ Ky hi¢u cua cudn day va ti€p diém phu giong nhu role trung gian.
+ Ky hiéu ctia ti€p diém chinh.
Ky hiéu theo ban vé Viét Nam:

)

Ky hiéu theo ban vé& chau Au:

)

Ky hiéu theo ban v& Nhat Ban:

" :
| hoac (

c) Role thoi gian

— Cau tao:

Role thoi gian trong thuc t&€ ¢6 rdt nhiéu loai: Role thoi gian co khi,
role thai gian thuy luc, role thoi gian dién tu, role thoi gian dién tir. Hién
nay trong cong nghiép nguoi ta thuong dung role thdi gian dién tir (cé do
chinh xdc cao).

Cau tao cua role thoi gian dién tir bao gébm mot mach tré thoi gian
dién tlr cdp ngudén cho mot role trung gian.
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& +

Nguén cdp | Mach tré |
———| thdigian f— o[ ]---N\---- Role
dién tir.
. T

CT VR

Cudn day Tiép diém
C

a) b)
Hinh 1.25.

a) So d6 khdi clia rale thdi gian; b) So d6 nguyén ly clia mét role thai gian don gian.

Roale tudng tu Role s8
Hinh 1.26. Rd le thdi gian cia hing OMRON.
— Ky hiéu:
+ Ky hiéu theo ban vé Viét Nam:
Cudn day:
Tiép diém | |
Tiép diém thudng mé déng cham: Tiép diém thudng déng m& cham:

B H<

+ Ky hiéu theo ban vé chau Au:
Cudn day: :
Tiép diém

Tiép diém thudng md déng cham: Tiép diém thudng déng m& cham:
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+ Ky hiéu theo ban v& Nhat Ban:

Cudn day: .

Tiép diém
Tiép diém thudng md déng cham: Tiép diém thudng déng mé cham:
A

— Mach co ban:

|

E\ PB1 EITIM G\ ™™
[7 e

TIM

—

Hinh 1.27. Mach tré.
d) Cdc thiét bi bdo vé
— Cau chi (Fuse):
+ Cdu tao:

ve Day chay Nép

a) b)
Hinh 1.28.

a) C4u tao clia cau chi; b) Cau chi cong nghiép hang Merlin Gerin.
+ Téac dung:
Ban chit ctia ciu chi 1a mot doan day dan y€u nhat trong mach, khi
¢6 su c6 doan day nay bi dut ra dau tién. Trong thuc t& ciu chi dung de
bao vé sur ¢6 ngan mach hodc qud tai dai han.
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+ Ky hiéu:

Ky hiéu theo ban v& Viét Nam —« \Ur—
Ky hiéu theo ban v& chau Au —F——
Ky hi¢u theo ban v& Nhat Bin ——}—

+ Cach noi
Mach dién 1 chiéu: Mach dién xoay chiéu:
+ & . &
|:j| Fuse I:l Fuse
@ S
- N F——
— Aptomat:
+ Ciu tao:

Aptomat l1a mot thiét bi bao vé da nang tuy theo cdu tao aptomat c6
thé bao vé su c6 ngdn mach, sy c¢6 qud tai, su c¢6 dong dién rd, su c¢6 qué
dp... Trong thuc t€ nguoi ta dung phd bién 1a aptomat bdo vé su c6 ngin
mach, trong cong nghiép dé bdo vé su c6 ngan mach va su ¢ qud tai cho
cdc dong co dién nguoi ta con tich hgp thém role nhiét vao aptomat.
Trong dan dung dé tranh su c6 dién giat nguy hiém cho tinh mang con
nguoi, nguoi ta thuong trang bi cho hé théng dién trong nha aptomat bao
vé su c6 dong dién ro (aptomat chong giat). Xét cdu tao cua aptomat bao
vé su ¢6 ngin mach.

Ludi
Tiép diém Can lién déng Lo xo ?
Lo xo
a) Nam cham dién b)
Tai
Hinh 1.29.

a) C4u tao clia aptomat; b) Aptomat 3 pha hang Merlin Gerin.
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+ Tac dung:

Aptomat ding dé déng cit va bio vé mach dién. Véi gia thanh ngay
cang re, hién nay né thay thé hau hét céc vi tri clia cdu chi.

+ Ky hiéu (aptomat 1 pha):

Ky hi¢u theo ban v& Viet Nam: ¢ 3
Ky hiéu theo ban vé chau Au: ’\

Ky hiéu theo ban v& Nhat Ban:

+ Cach noi:
Mach dién 1 chiéu: Mach dién xoay chiéu:
+ & l L & I

’\ Aptomat t\\ Aptomat

© ®

— - . N T—
— Role nhiét:
+ Cau tao:

Lo xo
. £ g3 . T
Thanh lugng kim Phan tir gia nhiét Tiép diém

Lugi

Tai

a) b)
Hinh 1.30.

a) Cau tao; b) Role nhiét 3 pha cia hang Telemecanique.
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+ Téc dung:

Role nhi¢t ding dé bao vé sy ¢4 qud tai. Trong thuc & ngudi ta
thudng gin role nhiét phia sau cong tic to goi 12 khéi dong tir.

+ K hiéu:

Ky hi¢u theo ban v& Viet Nam:

Thanh nhiét:

Tiép diém

Tiép diém thuong mé: Ti€p diém thuong déng:
JL JL

Ky hiéu theo ban v& chau Au:
Thanh nhiét: :]
Tiép diém

Tiép diém thuong ma: Tiép di¢m thudng déng:

u\

K¥ hi¢u theo bin vé& Nhat Ban:

Thanh nhiét: hoic

Tiép diém

Ti&p diém thudng ma: Tiép diém thudng déng:
—_ —X=

+ Céch noi:

Ngudi ta néi thanh nhiét cha rale nhiét ndi tiép véi tai cin bao Ve,
con tiép diém thudng déng cia role nhiét néi vdo mach diéu khién.

1.1.3. Cd cau chip hanh

Co cdu chép harh trong cong nghiép cé rat nhiéu ching loai khéc
nhau, & day chi dé cap dén mot co ciu chap hanh dién hinh nhat dé 13 céc
loai dong co dién.
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a) Péng co dién xoay chiéu khong déng bo

La thiét bi bién dai tryc ti€p dién ning xoay chiéu thanh co ning dé
quay cdc mdy san xuat. Pong co dién xoay chiéu khong déng bo 1a loai
dong co dién dugc sir dung pho bi€n nhat hién nay ca trong cong nghiép
lan trong dan dung, bdi vi né ¢6 rat nhiéu vu diém:

Cau tao don gian, dé ch€ tao.

Khong c6 chéi than — ¢ gép nén tudi tho cao, van hanh an toan.

Gid thanh ré hon rat nhi€u so véi cidc dong co khdc cling cong suit.

Trong cdc nha mdy cong nghiép gan nhu hau hét cic mady méc déu
dugc truyén dong bang dong co khong déng bo ba pha v6i cong suit tir
vai tram W t6i vai nghin kW, chi trir mot s6 linh vuc: vi du cAn moémen
khaoi dong 16n (dung trong cdc nha mdy cén thép) thi phai ding dong co
dién mot chi¢u hoac & dai cong suat cuc 16n t6i hang MW (truyén dong
cho 16 quay xi mang) thi phai dung dong co dong bo.

Trong déan dung tat ca cdc loai quat dién, may bom nudc dung trong
gia dinh déu la dong co khong déng bd mot pha rotor 16ng séc. Céc loai
may khoan, mdy mai... dung trong dan dung la cic dong co khong dong
bo mat pha rotor day quan.

— Dong co dién xoay chiéu khong déng bo 3 pha rotor 16ng séc:

+ Cau tao va nguyén ly lam viéc:

f)

Hinh 1.31.

a) Stator; b) La thép stator; c) La thép rotor; d) Day ngén mach; e) Rotor;
f) Ky hiéu déng co khéng déng bd 3 pha rotor 16ng séc.
Cau tao ctia dong co khong dong bo 3 pha rotor 16ng séc bao gom hai
bo phan chinh la: rotor va stator. Ca rotor va stator déu dugc ché tao tir
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cac 14 thép ky thuat dien ghép lai v6i nhau. Ben trong stator ngudi ta dap
cdc ranh dé dat cdc boi day cha day quan 3 pha, céc bi day duoc xap dat
sao cho ba cuén day cta ba pha léch nhau 120° dién. Trén bé mat cta
rotor nguoi ta cling dap cdc rinh va dat cac thanh nhom vao day, cic
thanh nhém duge ndi ngdn mach & hai dau rotor (ngudi ta goi 1a rotor
ngin mach hay rotor 18ng séc).

Khi néi day quan ba pha cua stator véi lu6i dién xoay chiéu ba pha,
dong dién chay qua ba cugn day sinh ra tir truong. Do cdu tao cla day
qudn stator ma tir truong téng hogp do day quén stator tao nén Li tir truding
quay. Tir trudng ndy quay véi toc do:

n, = 60.1/p

Trong dé n,: T6c d6 cha tir trudng stator;

f: Tén s6 cita dong dién xoay chiéu 3 pha;
p: S& d6i cuc clia day quin stator.

Tu truong quay bién thién qua cdc thanh nhom ngin mach cia rotor,
lam xuat hi¢n trén cdc thanh nhom sdc dién dong cdm dng. Vi cdc thanh
nhom ngan mach nén stc dién dong trén cdc thanh nhém sé tao ra dong
dién ngdn mach. Tuong tic giita dong dién ngin mach trén rotor véi tir
trudng quay cuia stator tac nén momen quay rotor, Vi giita rotor, stator cé
khe h& va dé duy tri sitc dién déng cam ving trén thanh nhém cia rotor
nén tdc do cua rotor cham hon so véi téc dé cua tir trudng quay.

Toc do cha rotor 1a:

n = 60.f.(1 — s)/p.

Trong dé n: Téc do cua rotor;

s: Hé sO trugt toc do.
+ Cédch dau ndi

N&i hinh sao: N6i hinh tam gidc:
o O o Ludi dign
A B c
X Y z
Ludi dign
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Dé don gidn cho viéc ddu néi, cic ddu néi thue t€ duoc b6 tri nhu sau:

? a ? Muén néi déng cd theo hinh sao
hay tam giac ta diung cdu néi sau:
Z X X,

Lua chon dién dp lam viéc va kiéu n6i day.

Dién dp lam viéc va ki€u n6i day cta dong co do nha san xuit quy
dinh thuong dugc ghi trén nhdn dong co.

Vi du: Mot dong co trén nhan ghi: Y/A — 380V/220V.

Nghia la né€u n6i dong co theo ki€u Y thi dién dp day cip cho dong
co l1a 380V. Con néu n6i dong co theo kiéu A thi dién 4ap day cdp cho
dong co la 220V.

+ Khoi dong dong co:

béi v6i cac dong co khong déng bo cong suat tr vai kW tr¢ lén khi
khoi dong, dong dién khoi dong thudng tang 1én rat 16n c6 thé gip tir 5 + 7
lan dong dién lam viéc dinh mic. Dong dién khéi dong clia cac dong co
16n nhu vay s€ lam sut dién 4p cta ludi dién, anh hudng t6i su lam viéc
cua cdc thi€t bi khac. Truong hop dong co mang tai niang, qud trinh khoi
dong dién ra lau c6 thé lam gia hod cach dién clia day quan stator din dén
chap, chay day.

Do dé céan phai c¢6 cac phuong phdp han ch€ dong dién khdi dong, cé
rt nhiéu phuong phdp han ch€ dong dién khai dong. O day gi6i thiéu mot
phuong phédp phé bi€n nhat d6 1a phuong phdp déi ndi sao — tam gidc.

Phuong phédp nay dp dung cho céc loai dong co khong dong bo 3 pha
c6 ch&€ do lam viéc binh thudng néi theo kiéu tam gidc. Khi khoi dong ta
ndi dong co ki€u Y nhu vay dién dp trén mdi pha day quén chi con U,/3,
dong dién va momen ctia dong co lic d6 chi con bang 1/3 dong dién va
momen khi khéi dong truc ti€p. Sau thoi gian khai dong ta chuyén dong
co n6i theo kiéu A. Trong thuc t&€ viéc chuyén déi Y — A duoge dién ra mot
céch tu dong nhd hé théng role — cong tic to.
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a) b)
Hinh 1.32.
a) Mach déng luc; b) Mach diéu khién.

L]

+ Diéo chiéu quay:
Dao chiéu quay rotor ctia dong co khong déng bo ba pha ta déi chiéu

quay cua tir trudng quay bang cdch déo vi tri ctia hai trong ba pha nguén
cap cho dong co.

@ L1
—@ L2
L3

k.3 k3

AN

J Nt JKMN
KMT\\\)\

] ] oL
it
Hinh 1.33. Mach dao Hinh 1.34. B bién tan
chiéu quay. clia hing OMRON.
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+ Biéu chinh toc do:
Toc do quay ctia rotor tinh theo cong thifc:
n = 60.f.(1 - s)/p

Nhu vay dé diéu chinh t&c do cua rotor ta cé thé diéu chinh cic tham so:

Tan s& dong dién xoay chiéu f, cap cho stator chia dong co:

H¢ so trugt toc do s;

S6 dé1 cuc p cua day quan stator.

Hién nay nguot ta thudng dung phuong phdp difu chinh tdn s cla dong
dién xoay chiéu cdp cho day quin stator bing thiét bi, goi 12 bo bién tan.

~ bong co dién xoay chiéu khong déng bo 1 pha roto 16ng séc:

+ Bong co khai dong bing tu:

Ciu tao va nguyén ly:

X
# o
Cudn lam viéc
C
& o i
Y Cudn khoi dong z

Hinh 1.35. Cdu tac déng cd khéng déng b khdi dong bing tu.

Pong ca khong dong bo rotor 18ng séc khoi dong biang tu dién 1a loai
dong co dong lyc duge ding phd bién & ludi dién 1 pha (vi du: Cdc loai
quat, may bom nudc...}). Pong co nay cé dac tinh khéi dong 16t, momen
khd&i déng c6 thé dat t6i hon 3 lan momen dinh mitc. Cong suat clia dong
co nay thudng duoc ché tao tdi vai kW. Ciu tao cda stator dong co goém
hai cudn day: Cudn khéi déng va cudn lam vige, duge bo trl 1¢ch nhau
90", Cudn khoi déng duge ndi ndi tiép véi tu dién va ndi song song vdi
cudn lam viéc nhim muc dich lam léch pha hai dong dién chay trong
cuén khai dong va cudn lam viéc dé tao momen khoi dong ban diu.
Thong thudng dién trd clia cudn day khai dong [6n hon dién trd cta cudn
lam viéc, do d6 dé xdc dinh cudn khai dong vi cudn lam viéc ta ¢6 thé do
dién rd G cac diem X, Y, Zta ¢ Ry, > Ry > Ry
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Pido chiéu quay:

D¢ dao chiéu quay cia dong co khong déng bo khoi dong bing tu, ta
c6 thé dao chiéu ddong dién chay trong cuén day khéi dong hoic cuon day

lam viéc.

220VAC

Hinh 1.36. Mach dao chiéu quay.

Diéu chinh téc do:

Pé diéu chinh t&c do cua
dong co khong déng bo
thuong ngudi ta dung hai
phuong phiap: Thém dién
khdng vao mach stator
(phuong phap nay thudng
ding dé diéu chinh toc do
cia quat), hoic diéu chinh
tan sO cua dong dién cép cho
mach stator bing bo bién tan.

Cudn khang
220VAC J-

KB
o YT

Hinh 1.37. Mach diéu chinh téc¢ da.

+ Dong co khoi dong bing vanh ngian mach:

Dong co khoi dong bang
vinh ngin mach ¢6 cdu tao
nhir hinh 1.38. Phan tr tao su
léch pha dong dién dé tao
momen khdi dong ban dau la
vanh déng gan trén hai moém
cire tir cua stator.

Pong co khai dong béng
phuong phdp nay c6 momen
khdi dong bé nén thudng ding

L6i thép

Day quan

Vanh ngan mach

Hinh 1.38, Stator ctia ddng cd khong déng bd
1 pha khdi dényg bing vanh ngan mach.
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cho tai cdn momen khdi dong ban ddu bé nhu quat gié. Péng co nay khong
dao duge chiéu quay. DE diéu chinh t6c do ta ciing ¢ thé sir dung cic
phuong phép nhu dong co khdi dong bing tu dien.

b) Dong co dién mét chidu

Dong co dién mot chiéu hién nay khong duge sir dung phd bign nhu
dong co xoay chiéu khong déng bo vi né cé nhuge diém:

Cau tao phic tap, khé ch€ tao dan dén gid thanh cao.

Khi st dung dong co mot chi¢u phai diing thém bo bien ddi AC-DC.

Dong co di¢n mot chiéu phii dung he théng chdi than cd gép nén khi
lam viéc thudng phdt ra tia lira dién gay nguy hiém va tao ra cdc nhidu
dién tir, Anh hudng t6i cdc thict bi dien ti,

Tudi tho ctia dong co dién mét chifu khong cao.

Tuy nhién dong co dién mot chiéu ¢6 hai vu diém hon hin cic dong co
khéc la kha nang di¢u chinh tron téc do va momen khéi dong 16m. Do dé
hién nay ngudi ta van st dung dong co dién mot chiéu & mot s6 linh vue, vi
du: Nhu trong cdc nha mdy cdn thép hoic trong cic thiét bj dién .

— Cau tao, phén loai:

Dua trén nguén kich tir ngudi ta phan dong co dién mot chidu 1am 2
loai: Bong co dién mét chiéu kich tir bing nam cham vinh clu va dong co
dién moét chic¢u kich tr bang nam cham dién.

Cudn day
© Kich tir

Narm cham
=7 vinh cliu (kich tir)

Phan ing

"~ Phén tng

Hinh1.39,
a) Béng co 1 chidu kich tr bing nam cham vinh cdu;
b} Béng co 1 chiéu kich tif bing nam cham dién.

K¢ hiéu cia ddng co:
Pong co dién 1 chi¢u kich tir bing nam cham vinh ciru:

—d

[~
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Pong ca dién mot chiéu kich tir doc lap:
- YY"

S ot

Déng co dién mot chiéu kich tir song song;

— Y

ey i

Dong co dien mot chiéu kich tir ndi tiép:

w_()j_

Doéng co dién mot chiéu kich tit hén hop:
YY"

— Nguyen 1y lam viéc:

Khi ¢dp ngudén mét chiéu cho phan tng ciia dong co trong cudn day
phén {ng c6 dong dién chiy qua, theo quy tic ban tay tréi, twong tic giita
dong di¢n chay trong cudn day phan ving véi tir trudng phan kich 1ir tao
nén momen quay lam quay rotor (phan dng). Téc d6 cha rotor duge tinh
theo cong thic:

n=U,/k®=R,I/kD
Trong dé:
U,: Dién dp phan iing;
R,: Dién trd phén tng;
I,; Dong dién phan tng;
k: Heé s& cdu tao;
®: T thong phan kich tir. .

— Khéi déng dong co:

Khi dong co bt dau khéi dong t6¢c do n = 0, theo biéu thic & trén ta
c6 I, = UJ/R,. Dién tro phdn ting R, thudng rat nhd do d6 d6i v6i dong co
di¢n mét chicu cong suat I6n dong dién khdi dong thudng rat 16n, né ¢
thé gdp tir 5+10 ldn dong dién dinh mic gay nguy hiém cho dong co. Do
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d¢ khi khoi dong cdc dong co cong sudt 16n ta phai ¢6 bién phdp han ché
dong di¢n khoi dong. '

Cé hai phuong phdp: N6i thém dién tré phu vao mach phan ‘mg vi
kh&i dong véi dien 4p thap..

+ Noi thém di¢n trd phu vao mach phédn tng khi khoi dong:

| KT

KM1 \ KM2 _ Y

o

R1 R2

Hinh 1.40. Thém dién tré phu vaoc mach phin (mng.

Khi khai dong dong co, hai dién trd R1, R2 duge ndi vio mach phin
ttng d€ han ch¢ dong dién khéi dong. Khi dong khoi dong giam, cdc dién
trg s€ 14n lugt duge loai ra khoi mach phan tng nhd tiép diém clia céc
co6ng tic KM1, KM2.

+ Khot dong véi dién ap thap:

Day la phwong phdp khéi dong thong dung d6i vdi dong co dién mot
chidu, Ngudi ta diing cdc bd bién ddi céng sudt ban din dé gidm dién dp
dat vao phdn @ng dé han ché dong dién khdi dong, sau thdi gian khoi
dong, dién dp phin ing sé dugc nang 1én bing gia tri dinh mitc.

+ -
£ £ ¥
u-———% i
—— O
N N

a) b)
Hinh 1.41.
a) Mach chinh uu thyristor; b) Mach bam dién ap mét chiéu.

Il

I~

+ Pao chiéu quay:

Do chiéu quay dong co dién mot chiéu ta ¢6 thé ding mot trong hai
phuong phdp: Ddo chiéu dong dién phin ing (ddo cuc tinh nguén cip cho
phin ting) hoac dao chiéu tir trudng kich tir (ddo cuc tinh nguén kich tir).
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+ Diéu chinh téc do: ]

Theo biéu thitc tinh tac do \
quay cua rotor & muc nguyén
1y, ta thay dé diéu chinh téc do-
quay clia rotor ta cé thé diéu COD
chinh cdc thong s6: U, R, ©.
Hién nay viéc diéu khién téc \N \T
do cua dong co dién mot chiéu
hau hét duge thuc hién bdi cic
b6 diéu khién bdn dan.

Hinh 1.42. Mach dao chiéu quay.
1.2. KHAI NIEM VE BO DIEU KHIEN LAP TRINH PLC

1.2.1. Lich st ra dai

B6 diéu khién lap trinh PLC duogc sdng tao ra nhd ¥ tudng ban diu
ctia nhdm k¥ su thuoc hing General Motor cua My vao nam 1968. Nhiing
nam gin day bo diéu khién lap trinh PLC ngay cang dugc slr dung rong
rai trong diéu khién cong nghiép, n6 1a mot giai phdp Iy tudng cho viéc tu
dong hod cdc qua trinh san xuét. PLC [a mot thiét bi diéu khién c6 nhing
uu diém hon han cdc thiét bi diéu khién khéc tlr trudc dén nay nhu:

+ Dé dang trong viéc Iap trinh va lap trinh lai;

+ Cho phép nhanh chéng thay déi chuong trinh diéu khién;

+ C6 nhiéu module chiic nang cho phép thuc hién cdc diéu khién
phiic tap; ,

+ C6 kha nang truyén thong cho phép ndi mang & nhiéu cdp d¢;

+ Pon gian trong bdo dudng va sira chira;

+ Lam viéc tin cay trong moi truong cong nghiép;

+ CAu triic nho gon va gid thanh ngay cang thap.

Hién nay trén thé gidi ¢6 rat nhiéu céc 1ap doan cong nghiép ché tao
bo diéu khién PLC. O Viét Nam bo diéu khién PLC xu#t hién ddu tién
vao khodng nim 1990 trong mot s6 nha mdy san xuit xi mang (vi du nha
may xi mang Hoang Thach sit dung bo diéu khién S5 cta hang Sicmens).
Hién nay & nuéc ta cé rat nhiéu bo diéu khién lap trinh PLC cua nhiéu
hing khdc nhau, vi du: PLC ctia hang OMRON (Nhat Ban), PLC cia hiing
SIEMENS (bitc), PLC ctia hing MITSUBITSI (Nhat Ban), PLC ctoa FUJISU
{Nhat Ban), PLC cua LG (Han Quéc)...
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1.2.2. PLC la gi?

PLC la chir viet tat cha cuym tr tiéng Anh: Programable Logic
Controller, nghia la bo diéu khién logic lap trinh dugc. Ngay nay PLC
ngoai cdc chitc nang diéu khién logic thong thudng né con ¢é rat nhiéu
cdc chifc nang dicu khién cao cép khdc, do d6 ¢6 thé coi PLC nhu mot
may tinh cong nghiép.

1.2.3. Cau tric

A nhc ~ Nut nhan
Bé& nhd . X f
dit idu : Céng vao {- Cam bign
. B - —
Thiét bi CPU
1&p trinh B nhd - —- . ~Rdle
—* | chuong trinh Céngra [T _penbao
e N
Nguén nudi

Hinh 1.43. Ciu fric cia PLC.
a) CPU (Central Processcing Unit)

La bd x{r 1y trung tam né c6 nhi¢m vu diéu khién v quan 1y moi hoat
déng beén trong PLC. Viée trao d6i thong tin gitta CPU, bd nhé va céng
vao/ra dugc thuc hién thong qua hé thong cdc bus néi dudi su diéu khién
cua CPU,

b) B6 nhé

Tat ca cdc loai PLC déu sir dung 3 loai bd nhé& sau:

— B¢ nhdé ROM (Read Only Memory):

La b nhd chi doc, trong PLC bo nhé nay dung dé luu giir chuong trinh
di¢u hanh do nha san xuit nap va chi nap mat lan.

— Bo nhé RAM (Random Acess Memory):

La bo nhd truy cap ngau nhién, trong PLC b6 nhé nay ding dé luu
gilr dir liéu hodc k&€t qud tam thdi clia cdc phép todn. Dit liéu luu trong
RAM s€ bi xoi khi xdy ra mat ngudn nuoi. D€ han ch¢ mat dir liéu khi
xdy ra mit nguén nudi bd nhé RAM ctia PLC thudng cé mot ngudn nudi
phu cho RAM ¢6 thé 1a nguén tu di¢n hoac ngudn pin. Ngudn tu dién ¢é
thé cdp dién nuél RAM khoang vai gid sau khi mat ngudn nuéi. Ngudn
pin c6 thé cap dién cho RAM tr vai ngay 16i vai thang sau khi xay ra mat
nguén nudi, song ddi véi ngudn pin sau mot thdi gian st dung nhit dinh
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thi phai thay pin méi. Mudn khong tam mat dit liéu trong RAM khi thay
pin, ta phdi thay pin khi PLC dang ¢6 nguén dién.

~ B6 nhd EEPROM (Electrical Erasable Programable ROM):

La b6 nhé ROM c6 thé xod va nap lai bang tin hiéu dién, tuy thuoc
timg loai ma EEPROM cho phép xo4 di nap lai tir vai nghin t6i vai chuc
nghin lan. B6 nhé EEPROM duoc ding dé luu giit chuong trinh img dung
trong PLC.
¢) Céng vaolra

Moi hoat dong bén trong PLC déu c¢6 mic dién 4p +5VDC hoic
+15VDC (muc dién 4p cadp cho cdc IC TTL hoac CMOS) trong khi dé
tin hiéu diéu khién & bén ngoii theo chuin cong nghi¢p la 24VDC hoic
240VAC. Khéi cong viofra déng vai trd 12 mach giao tiép gifta cac vi
mach dién tir bén trong PLC véi cdc mach cong sudt bén ngoai, né thuc
hién chuyén d6i mic tin hiéu vi céch ly.

— Céng ra dung role:

+ Cau tric:

_____________________

]
1
réﬁ ' Y000 @ tamp
1
1
Mach ! -

1

1

1

1

1

:

1

' < N, 240VAC
i1 tong LI N 24VDC ¢ L~
| PLC :

: 1

1

i

I

i

¥

= =1

Hinh 1.44. Cau trac cla céng ra role.

+ Dic diém:

C6 thé dong cét duge cd dong dien mot chiéu ldn xoay chiéu, khi néi
vt cac thi€t bi ngoai khong can phan biét cuc tinh.

Pip tng cham, khong chiu duge tdn sd déng cit cao.

Déng cit duge dong tai khoang 2A+5A tuy thudc timg hing ché tao.

Tudi tho thép (tiep diém rale chi cho phép déng cit vai chuc nghin lan).

— Cdng ra dung tranzitor:

+ CAu trdc:
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Hinh 1.45. C3u trac clia céng ra tranzitor.
+ Pac diém:
Chi déng cat duge dong dién mot chiéu, khi néi vdi cdc thiét bi ngoit
phai phan biét cuc tinh.
Dip tng rat nhanh, chiu duge tdn s6 déng cit cao.
Péng cat dugc dong tai khoang S0mA.
Tuéi tho cao.
— Coéng ra dung diac:
+ Cau truc:

Y000

£

Mach
trang

. 24VDC ! | 240VAC
PLC

COM

Hinh 1.46. Cau tric cla cdng ra diac.
+ Dic diém:
Péng cat duge ca dong dién mot chi€u 1an xoay chi¢u, khi néi véi
cac thiét bi ngoai khong can phan biét cuc tinh.
Ddp tng rat nhanh, chiu duge tdn s6 ddng cat cao.
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Déng cét duge dong tai khoang 400mA.
Tudi tho cao.
— Céng vao mot chidu:

+ Ciu tric:
: T
: (D ‘
1
] 1
. :
: Mach !
i : vixlrly | !
O] ' ben | !
X000 , trong. !
24VDC : - !
1
[ A :
O + )
COM - oo e |
Hinh 1.47. Cau tric cGa c8ng vao mét chidu.
+ Dac diém:

Day 12 ddu vao tin hiéu s6: Miic logic 1 1a 18VDC + 24VDC, muc logic 0
1a nho hon 18VDC.

1.2.3. Nguyén Iy 1am viéc
PLC lam viéc theo nguyén 1y chu ky quét.

Poc ddu Thuc hién

vao chugng trinh

Cap nhat Kiém tra

diu ra ndi dung
Hinh 1.48.

Qué trinh 1am vi¢c cha PLC 1a thuc hién cdc chu ky quét lién tiép
nhau. Hoat déng chia PLC trong mét chu ky quét 1a kiém tra trang thai tin
hi¢u & cong vao va ghi trang théi tin hiéu & tat ca cdc cdng vao bo dem.
Tir cdc tin hiéu & cong vao lwu trong bo dém CPU sé thuc hién logic
chuong trinh di dugc l4p trinh sdn v dua ra két qua vao bo dém céng ra
dé diéu khién cdc thiét bi bén ngoai. |
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Thdi gian cn thi€t cho mot vong quét thay déi khodng tir 1ms + 30ms.
Thoi gian cho mdt vong quét phy thudc vao do dai clia chuong trinh tng
dung, viéc sir dung cic ddu vao/ra tir xa va phu thudc vao téc do xir 1y cla
PLC.

1.2.4. Ngon ngir 1ap trinh, thiét bi 1ap trinh
" a) Ngén ngit lép trinh

Nhin chung PLC cta tit ca cdc hdng déu st dung 3 ngén ngit lap
trinh co ban: Ngon ngit hinh thang, ngon ngi liét ké cau lénh va ngodn ngit
biéu do chirc ning.

— Ngon ngit hinh thang (LADDER):

Ngon nglt hinh thang 14 ngén ngit d6 hoa, né sit dung cdc ky hi¢u dé
hoa d€ mo 14 logic chuong trinh. Ngon ngit hinh thang rit thuan tién cho
nhiing ngudi lap trinh khong chuyén hodc nhitng ngudi quen thiét k&
mach role.

Ngo6n ngit hinh thang k¥ hiéu trang thdi O cia mot bit trung gian hodc
mot bit ddu vao la:

'l
|

Tuong ing véi trang thdt md cua tiép diém role:
—
Ky hi¢u trang thai dio cua mot bit la:

Tuong itng v&i tiép diém thudng déng cha role:

— —

K¢ hiéu bit ddu ra cia PLC la:

—C D

Gidng nhu cudn day cua role:

-

Ky hiéu cac ham cao cdp nhu tré thdi gian, dém, cdc ham todn hoc

dudi dang khéi hop chit nhat:
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Vi du: Ngon ngir hinh thang ctia phan mém GX-Developer (hdang Mitsubishi).

# MELSOFT series GX Developer (Unset project) - [LD{Egit mode) MAIN 12 Step]
jwmmmwmmw«:ﬂm Tools  Window  Help
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Fogam =] LN O
I-Itw M—l‘lelHl ‘—-vl 1 |->(-‘K| -m-l-lu— 'm-’lwl .r;sl 1F_I+11;|1x_l
Sl =% 2|3 9% el Mol 212] S0 @ 258 5]

(= )=)x]
ol d X

x [ zo00 Xo0L | i
= Fa o |} +F LY000 )! ;&:
5 I (Unset projec | ?

EHE Program |

¥ Device co < TO ®i00 e — - (ool »
c] Paramete

Device me 1 fesm |

W GT plc Mibsubishi 23 Chuongl - Micross.., ¢ MELSOFT series G, i1+ 1§ 4T R O G 12

Hinh 1.49.
— Ngoén ngit liét ké cau 1énh (Instruction):

6.GT..PLCA

/* MELSOFT serles GX Developer (Unset project) - [List(Edit mode)
:‘tmm Edt m;mum Convert View Online  Disgnostics

MANN 12 Step]

-
- | e I
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:; si‘aﬂ‘_ .| 6T ple Mis,,.

Hinh 1.50.
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Ngon ngit liét ké cau 1énh sir dung mot tap lénh giong nhu tap lénh
cha vi xir 1y, ding céc phép todn dai s6 logic két néi cdc 1énh nay lai ta sé
duge chuong trinh diéu khién.

Ngon ngir liét ké cau Iénh la ngoén ngilt phic tap yeu cau ngudi sur
dung phai nhé dugce cau lénh, do dé ngon ngtr nay thong thudng dung cho
nhitng ngum lap trinh chuyén nghiép hodc nhitng ngudi quen lap trinh
cho vi xur 1y.

Vi du: Ngon ngit liét ké cau 1énh ctia phan mém GX-Developer (hdng
Mitsubishi) (hinh 1.50).

b) Thiét bi lap trinh

D¢ nap chuong trinh cho PLC ngudi ta ¢6 thé sit dung mot trong céc
thiét bi sau:

— Ban phim lap trinh cdm tay (HPP-Mitsubishi):

Thiét bi nay c6 kich thudc rat nho gon, thuan tién cho viéc mang di
xa. Tuy nhién HPP chi 1ap trinh dugc ngén ngir Instruction.

o Flrr

4
%
i
1
]
|

3
&
£
§

Hinh 1.51. Thiét bj 1ap trinh cidm tay HPP.

— Thiét bi lap trinh chuyén dung:

Puoc thiét k& chuyén dung dé lap trinh cho cdc loai PLC,. thiét bi nay
c6 hinh ddng giéng mdy tinh xdch tay va c6 thé lap trinh dtroc tat ca cic
ngon ngit.

— Mady tinh cd nhan + phan mém lap trinh chuyén dung:

PLC dugc két néi véi mdy tinh thong qua cdp lap trinh, mot phan
mém lap trinh chuyén dung s€ dugc cai dat trén mdy tinh. Day la cach lap
trinh hay dung hién nay ¢ Viét Nam. Tuy nhién cach thic lap trinh nay
khong thuéan lgi cho viéc mang thiét bi di xa.
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CAU HOI ON TAP CHUONG 1

Néu ciu tao, tac dung va ky hiéu clia n¢t nhadn tu phuc héi.
Nut ditng khdn dung dé lam gi?

Néu cdu tao, tac durig va ky hiéu ca cong tic.

Néu céu tao, tae dung va ky hidu cla cong tic hanh trinh,
Néu cau tae, tac dung va ky hiéu cha cong tic tir.

8. Cam bién quang dién dudc ché tao tir linh kign dién tdf nao? Néu d3c didm clia
médi loai.

(S S R

7. Cam bién mifc dung & dau? Cé may loai? Néu dac diém va (mg dung cla timg loai.

8. Néu cdu tao, nguyén ly lam viéc, cac mach co ban cla role, cong tac ta, role
thai gian,

9. Trong macn dién thudng xay ra cac loai sif 68 nao? Ding thiét bi nao dé bao vé?

10. Néu cau tao, nguyén ly lam viéc, ky higu trén ban vé clia cac thiét bj bao vé.

11. Hay thiét k&€ mach didu khién d&o chidu quay déng co khdng déng bd 1 pha
rotor 13ng séc khdi ddéng bing tu dién.

12. Hay thiét ké mach diéu khin khdi dang dong co dién mot chidu qua hai cap
dién trd phu?

13. Néu cac uu diém cla PLC.

14. Néu cdu tric cla PLC.

15. B8 nhd cla PLC cé may loai.

16. 86 nhd RAM clia PLC cé dac diém gi?

17. Lam thé nao dé thay dugc pin nudi RAM cla PLG?

18. Chugng trinh img dung dugec luu & bd nhd nao cla PLC? Chudng trinh ¢ b
mat khi mat nguén nuéi khéng?

19. V& c4u tric cla diu ra rdle cila PLC va néu d3c diém cia dau ra rdie.

20. V& cdu truc cla dau ra tranzitor, néu dac diém cla dau ra tranzitor. C6 thé
ding dau ra tranzitor d& déng cat tryc tiép cho cudn day clia cong léc td hay déng cg
khong?

21. Néu nguyén ly fam viéc cla PLC.
22. Thai gian 1 véng quét clia PLC phy thudc vao cac yéu té nao?

23. Vi sao cac diu vao sd théng thudng cla PLC lai khéng doc dudc tin hidu tir
encoder?

24. Ngén ngir tap trinh nao thudng dude diing dé [ap trinh cho PLC?
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' Chuwong 2
PLC HANG MITSUBISHI HO FX DONG FX2N

2.1. CAC HO PLC HANG MITSUBISHI

Hang Mitsubishi la mot tap doan cong nghiép rat 16n va ¢6 tén tudi
cia Nhat Ban. Mitsubishi ¢é rat nhiéu Iinh vuc san xuat va kinh doanh
trong d6 ¢6 linh vuc san xuét cédc thiét bi diéu khién cong nghiép. Cic san
pham thiét bi diéu khién cong nghiép cia Mitsubishi hién dang dugc s
dung rdt phd bién & Viét Nam, trong d6 c6 san phdm bo diéu khién PLC.

Bo diéu khién PLC cha Mitsubishi rdt da dang vé ching loai ¢6 thé
phan lam céc ho sau:

2.1.7. Ho alpha

Ho PLC alpha la ho PLC don gidn va p == e
than thién dugc thiét k€ cho cdc dng dung = ° °°°.°°°°°° .
trong gia dinh, van phong va nha mdy: Diéu < goss
khién chiéu sing, diéu khién diéu hoa AMTSUBISH @

khong khi, diéu khién md cdng, diéu khién
md& clra, diéu khién hé théng quat gié, dac
bi¢t PLC alpha cdon ¢ dong ho thoi gian
thuc cho phép diéu khién cdc bai todn theo
thoi gian thuc. Cic dic diém noi bat cua
PLC alpha la: Kich thuéc nho gon, lap trinh
ngay trén PLC, dau ra chiu duoc dong tai
16n, dung lugng bo nhé EEPROM du dung
cho cdc ng dung co ban, c¢é tich hgp dong Hinh 2.1. PLC ho Alpha.
hoé thoi gian thuc.

2.1.2. Ho FX

Ho PLC FX 1a ho PLC c& nho, linh hoat dugc sit dung rat phd bién
hién nay. N6 duoc thiét k& cho cdc tng dung diéu khién cuc bo cdc mdy,
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ngoai ra PLC ho FX cdn c6 cédc chitc ning diéu khién dac biét duoc tich
hop trén cic module m& rong: Diéu khién nhiét do, diéu khién tuong tu,
diéu khién vi trf, n6i mang CC- link... S6 luong I/O quan 1y duoc khoang
30 — 140 diém.

Hinh 2.2. PLC ho FX.

2.1.3. Ho AnS

Hinh 2.3. PLC ho AnS.

Xét vé mat tinh nang, PLC dong AnS cta Mitsubishi la mot bude
phat trién nhay vot so v6i PLC dong FX. AnS vdi cdc dic trung co ban la
gid thanh thap, thiét k&€ module nhé gon, hi¢u nang tinh todn cao, c6 thé
ddp ung dugc cic dang bai todn diéu khién trong cong nghiép véi gid ca
canh tranh.

Ciing giong nhu dong FX, AnS c6 thé giai quyét tét cac bai todn dicu
khién véi s6 lugng I/0 nam trong khoang 30 — 140. Diém vuot troi so véi
dong FX Ia kha nang giai quyét cic bai todn diéu khién cap cao hon véi
s6 luong I/O 1én t6i 512. AnS dugc tang cudng thém kha nang truyén
thong va kha nang ghép ndi*mang cho phép tham gia giai quyét cdc bai
todn diéu khién gidm sét st dung mdy vi tinh hay cdc bai toan diéu khién
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phic tap & cdc cdp diéu khién khdc nhau, trong dé téng khoang cich
truyén thong cé thé 1én t6i 1km téc do truyén t6i da la 10Mbps. Véi uu
thé¢ dugc trang bi kha nang két n6i mdy tinh theo cong RS231C/RS-
422/R8485, AnS cho phép ngudi sir dung c6 thé tuy chon thiét lap ciu
hinh trong cdc bai todn diéu khién gidm sat sir dung mdy tinh, s6 luong
cac PLC dugc gidm sit c6 thé lén t6i 32 PLC trong trudng hop sir dung
cau triic multidrop. Ngoai ra, AnS con duoc trang bi thém kha nang ghép
noi, st dung cdc module chiic nang dac biét nhu cic bé dém téc do cao,
cdc bo tao ngit, bo A/D, D/A, céc bo diéu khién nhiét do.

2.1.4. Ho AnSH/QnAS

Hinh 2.4. PLC ho AnSH/QnAS.

Day la dong PLC c6 cdu tric module nhd gon, c6 thé giai quyét
chinh xdc nhi€u bai todn khic nhau. Tuy theo yéu ciu iing dung ngudi sir
dung c6 thé lap dat 60 module khdc nhau. Bén canh vu diém 1a hiéu suit
cao, PLC dong QnAS/AnSH con ¢6 wu diém 1a tiét kiem khong gian 1am
vi¢c. Cac PLC nay c6 thé diéu khién ciing mot lic 160 diu vao ra trén
mot dién tich lap dat siéu nho véi kich thuée 32,5 x13mm. AnSH/QnA
PLC duoc hé trg ddy di cic kha nang vé truyén thong, c6 thé tham gia
hoat dong trong cdc cdu tric mang cta Mitsubishi nhu MelsecNet B,
MelsecNet Mini hay cdc cdu tric mang md thong dung trén thé gidi nhu
Profibus, DeviceNet, CC-Linh. Dic biét, cic bo diéu khién lap trinh dong
AnSH/QnAS c6 thé tham gia cdc bai toan diéu khién vi tri phiic tap, diéu
khién 32 truc khdc nhau trén cing mét module, hay kha nang diéu khién
96 dong co budc doc lap. Nhitng vu thé nay da 1am cho AnSH/QnAS tr&
thanh mot trong nhitng dong PLC linh hoat nhat trén thi trudng hién nay,
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ddp ing dugc cdc yéu cdu khit khe trong cdc bai todn diéu khién tng
dung cho cdc nha mdy, xi nghiép hién dai. Linh vuc ing dung chinh cua
cac b PLC nay bao gom: Diéu khién qud trinh cung cdp va xu ly nudc,
di¢u khién cic mdy cong cu, mdy chiét chai, hay cdc day chuyén dung
trong cong nghiép nhua, san xudt gidy, thudc 14, cdc day chuyén Iap rép,
cong nghiép déng tau...

2.1.5. Ho QnA/Q4AR

Hinh 2.5. PLC ho QnA/Q4AR.

PLC ho QnA/Q4AR ra doi k& ti€p su phat trién trong cong nghé san
xudt PLC cua Mitsubishi. QnA/Q4AR phit trién cdc tinh nang ctia dong
QnAS & mitc do cao hon, cho phép tai mot thoi diém 4 CPU tham gia
diéu khién qua trinh, gidm thiéu thoi gian quét chuong trinh, tang téc do
xur ly. Cau tric chuong trinh diéu khién duge t6 chic theo kiéu Project
cho phép dé dang kiém tra, bat 16i va nang cap. Pac biét, dong Q4AR c6
thém module CPU du phong sir dung dé backup chuong trinh, nang cao
kha nang du phong clia hé thong. Chuong trinh gitta CPU chii va CPU du
phong luén duge déng bo mot cach tu dong, do d6, khi c6 bit ky su c6

'nao xay ra trén CPU chinh, qud trinh x&r 1y dugc tu dong chuyén sang
CPU dy phong ma khong anh hudng t6i hoat dong cta hé théng. Mot
diém khd thd vi 1a cdc bo PLC dong QnA/Q4AR cho phép ti€n hanh bao
dudng thi€t bi truc tuyén ma khong cdn phai dimg hé théng. Sir dung cic
khod trén bé mat CPU, ngudi ding hoan toan cé thé dat ché do
active/inactive cho CPU tuong ing, cdc inactive CPU c6 thé dugc thdo ra
khoi hé théng mot cdch an toan. QnA/Q4AR cé thé duge sir dung trong
cdc nha mdy dién d€ di€u khién céc tuabin, mdy phdt, trong cong nghiép
san xudt va lap rdp oto, trong cong nghiép hod dau...
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2.1.6. PLC ho Qn

Hinh 2.6. PLC ho Qn.

Pay la bo diéu khién lap trinh manh nhat cia Mitsubishi trong giai
doan hién nay. Bo PLC dong Q ra doi nham ddp Gng cdc yéu ciu md rong
khong ngiing cta cdc hé thong san xuat tich hop cdc ky thuat mdéi, cic
yéu clu vé€ truyén thong nham phd bo cic han ché cha cic bo lap trinh
truyén thong. Diém néi bat cia cic PLC dong Q la k¥ thuat multi—
processor, cho phép tai mot thdi diém 4 CPU cing tham gia xUr 1y cdc qud
trinh diéu khién mdy méc, diéu khién vi tri, truyén thong... Do dé, tinh
nang thoi gian thuc duoc tang cudng, thoi gian quét vong cua chuong
trinh giam xuéng con 0,5 — 2ms. O PLC dong Q, cdc chic nang mang
duge dac biét tang cudng, cho phép thiét 1ap cau hinh mang MelsecNet
v6i téng khoéng cédch truyén thong lén téi 13,6km véi toc do dudng
truyén t6i da c¢6 thé dat dugc 1a 25Mbps. Dac biét, cic PLC dong Q duoc
hé trg chic nang n6i mang Internet, cho phép truyén cdc email canh bao
dén cdp diéu khién cao hon ¢ khoang cach rat xa.

Dong PLC ho Qn dugc sit dung phé bién trong cdc nganh cong nghiép
yéu cau muc do tu dong hod cao nhu: trong cong nghé ban dan, trong cdc
day truyén déng g6i san phdm, cdc hé théng mdy dét, diéu khién hé thong
phun son, han dudng... '

2.2. PLC HO FX

2.2.1. FX0S

Day la loai PLC c6 kich thudc siéu nho phu hop véi nhitng Ung dung
vGi s6 luong I/0 nho hon 30, giam chi phi lao dong va kich thudc Panel
nho véi viéc st dung bd nhd chuong trinh bang EEPROM cho phép dit
liéu chuong trinh dugc luu lai trong bo nhd trong trudng hop mat nguon
nuoi dot xudt, giam thiéu thoi gian bao hanh san phdm. Dong FX0S dugc
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tich hop san bén trong bo dém toc
dd cao va céc bo tao ngit, cho
phép xir 1y t6t mét s6 uing dung
phiic tap. )

Nhuoc diém cla dong FXO0 1a
khong c¢6 kha nang md rong s6
luong I/O duge quan 1y, khong c6
kha nang n6i mang, thoi gian
thuc hién chuong trinh lau.

2.2.2. FXON

PLC FXON st dung cho céc
mdy diéu khién doc lap hay cic
hé théng nho véi s6 luong I/0 6
thé quan 1y nam trong mién 10—
128 I/O. FXON thuc chat la budc
dém trung gian gitta FX0S véi FX
PLC. FXON c6 ddy du cdc dac
trung co ban cioa dong FXOS,
dong thoi con c¢6 kha niang md
rong va n6i mang.

2.2.3. FX1S

PLC FXI1S c6 kha nang quan
1y s6 lugng I/O trong khoang 10 —
34 1/O. Cing giong nhu FXO0S,
FX1S khéong c6 kha nang md
rong hé thong. Tuy nhién, FX1S
duoc tang cuong thém mot sé tinh
nang dac biét: tang cuong kha
nang tinh todn, kha nang lam viéc
véi cdc ddu vao ra tuong tu, théng
qua céc card chuyén déi, cai thién

Hinh 2.7. PLC FX0S.

Hinh 2.9. PLC FX1S.

tinh nang bo dém téc do cao, tang cudng 6 ddu vao-xur 1y ngit, trang bi thém
cdc chiic nang truyén thong qua céc card truyén thong lip thém trén bé mat
cho phép FX1S c6 thé tham gia truyén thong trong mang (gi6i han s6 luong
tram t6i da 8 tram) hay giao ti€p véi cac bd HMI di kem. N6i chung, FX1S
thich hop véi cdc ting dung trong cong nghiép ché bién go, dong goi san
phdm, diéu khién dong co, mdy méc, hay cdc hé théng quan 1y moéi trudng...

1.GT._PLCA
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2.2.4. FX1N

PLC FXIN thich hgp véi cac bai todn diéu
khi€n véi s6 lugng ddu vao ra trong khoang
14-601/0. Tuy nhién, khi st dung cidc module
vao ra m& rong, FXIN c6 thé tang cudong s6
luong 1/O lén t6i 1281/0. FXIN duge tang
cuong kha nang truyén thong, néi mang, cho
phép tham gia nhiéu cdu triic mang khic nhau
nhu Ethernet, Profibus, CC-link, CanOpen,
DeviceNet... FXIN c¢6 thé 1am viéc véi cic ‘
module analog, cdc bo diéu khién nhiét do. Pic Hinh 2.10. PO I
biét, FX1IN dugc tang cudng chirc nang diéu khién vi tri v6i 6 bo dém toc
do cao (tan s6 t6i da 60kHz), hai bo phat xung ddu ra véi tan s6 diéu
khi€n t6i da 12 100kHz. Diéu nay cho phép cac bd PLC thudc dong FXIN
c6 thé cung mot liic diéu khién 2 dong co servo hay tham gia vao bai todn
diéu khién vi tri. Nhin chung, dong FXIN thich hop cho céc tng dung
trong cong nghié¢p ché bié€n gé, trong cdc hé¢ théng diéu khién cilra, hé
théng mdy nang, thang mdy, san xuit xe hoi, h¢ théng diéu hoa khong
khi, h¢ théng xur 1y nudc thai, diéu khién mdy dét...

2.2.5. FX2N

Pay la moét trong nhiing dong
PLC c6 tinh nang manh nhit trong ho
FX. FX2N dugc trang bi tdt ca cdc
tinh nang cia dong FXIN, nhung t6c
do xu ly dugc tang cudng, thoi gian
thi hanh cdc lénh co ban giam xudng
cd 0,08us. FX2N thich hop véi céc
bai todn diéu khién véi s6 luong diu Hinh 2.11. PLC FX2N.
vao ra trong khoang 16 — 128, trong
truong hop can thiét FX2N c¢6 thé md rong diu vao ra 1én dén 256, FX2N sé& lam
mat loi thé vé gid ca va khong gian ldp dat cia FXIN. Bo nhé clia FX2N la
8Kstep, bo nhd RAM c6 thé mé rong dén 16Kstep cho phép thuc hién cic bai
todn diéu khién phiic tap. Ngoai ra, FX2N con dugc trang bi cic ham xir 1y PID
v6i tinh nang tu chinh, cdc ham xir ly s6 thuc cung déng hé thdi gian thuc cho
tich hop san bén trong. Nhimng tinh nang vuot troi trén cung kha nang truyén
thong, n6i mang néi chung ctia dong FXIN da dua FX2N lén vi tri hang dau
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trong dong FX, ¢6 thé ddp tng t6t cic doi hoi khat khe nhat déi véi cac ting dung
diéu khién cép nho va trung binh. FX2N thich hop véi cdc bai todn diéu khién st
dung trong cdc day truyén son, cic day truyén déng géi, Xl 1y nuée thai, cic hé
thong xir Iy moi trudng, trong may-dét, trong cong nghiép déng tau. ..

2.2.6. FX2NC

Hinh 2.12. PLC FX2NC.

Bo diéu khién lﬁp trinh véi kich thudce siéu gon, thich hop cho cac tng
dung ddi hoi cao vé yéu cdu tiét kiém khong gian lap dat. FX2NC c¢6 diy da
tinh nang ca FX2N nhung lai tiét kiém dén 27% khong gian lap dat. FX2NC
dugc ting dung trong cdc linh vuc: day chuyén san xuat thic an, diéu khién
béng tai, dong goi, trong xay dung, trong cdc hé théng bom...

2.3. PLC HO FX DONG FX2N

2.3.1. M3 san pham

Xz 16 _ES/ UL D) Kiéu diu ra:
R: dau ra rdle;
\—? S: dau ra triac;
T: dau ra tranzitor.
C) ) E) Kiéu ngl.fé‘n nudi, kiéu dé’u\véo:
ES: Ngudn 220VAC/50Hz, dau vao

24VDC;

UA1: Nguén 110VAC/60Hz; dau
vao 110VAV/60Hz;

DS: Nguén 24VDC, dau vao

A) Kiéu PLC: FX2N
B) Téng s& diu vao ra: 161/0.
C) Kiéu module:

M: module CPU; 24VDC.

E: module nguén; F) Tiéu chudn ding ky san pham:
EX: module md réng ddu vao; UL: Nhat;

EY: module md rong dau ra. CE: chau Au.



2.3.2. Cau truc ngoai

A

B

Mitsubishi

PLC FX2N

G M m g O ® >
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Hinh 2.13. Cau triic ngoai PLC FX2N.

Ray cai PLC:

L& & dinh;

Vit ndi dau vao;

Nip che vit ndi dau vao:

Beén bao trang thai dau vao;

Nép che giam ndi module md réng;
Dén bao trang thai cia PLC

RUN: PLC dang chay; STOP: PLC
dimg: BATT.V: bao hét pin; PROG.E:
bao I5i chugng trinh; CPU.E: L3i CPU:

N&p che cdng lap trinh;
Tam pht trudc;

Vit ndi dau ra;

w 33 p v Z Z

NAp che vit ngi dau ra;

Kep gilt ray;

Bén chi thi trang thai dau ra;
Pin nudi RAM,

B48u néi pin;

Céng cim thé nha;

Cong tic chuyén mach RUN/STOP:

Cdng lap trink:
CAau chi che board md rong:

PA3u néi board md réng.



2,2.3. Két ndi vaolra

1. Né6i nguén cho PLC

Model

FXn-16M, 32M7E

FX2:-4BMIE, 64M, 80M_ 128M

U] [l [=TNTZVIV]5E) [X30]
[FE bt
3 ® - G
H = H Z &
v )% v iy X
z 0 o
>
L
Hinh 2.14, N&i nguén cho PLC FX2N.,
1 N&i dat; ' 8 Nguén 1 chiéu 24 V bén trong PLC;
2 Ngudn cung cap; 9 Céch ly quang;
3 Mach bao vé; 10 CPU;
4  Dimg khan; 11 Khéi md rong;
5  ©eénbao ngudn; 12 Khai mé réng;
6  Nguédn cép cho tai: 13 C&u chi troang PLC;
7

Khéng ndi dau néi 24V gilra CPU  13b Cau chi mach ngoai.
vGi module mé réng;

2. Néi thiét bi véi ddu vao PLC

‘o°\ ol lﬂe T f

o o} o
|

aviov] @ [sis[xo[x1]xa]xa] [sis|[ x0T x1 [ x2] xa]

7 8

Hinh 2.15. Nai cam bi&n PNP.




il [ ] °
= e\ o e ]

—

o .
24v|uv|¢|s:s|xu|x1[x2lx3[ [ssx0 [ x1 ] x2 [ xa]

Hinh 2.16. NG&i cam bign NPN.

1 Ngudn cdp 1 chidu; 5 Tiép diém;

2  Cambién; 8 Céng tic xoay;
3 Cong tic; 7 CPL;

4 NGt nhan; 8 Module ma réng.

Sink
(+ve 8/8)

Hinh 2.17. N&i nguén ngoai.

o [1 g\ *;}-E[Io 7

[LINT=T] Tfcom[x][XI]x2]x3 lcom[ xo [ x1 X2 x3]

0

Hinh 2.18. Nguén nuéi va diu vac 110VAC.

1 Ngudn cap xoay chidu 110V: 5 Céng tic xoay;
2  Céng téc; 6 CPU,

3 Nat nhdn; 7 Module ma réng.
4  Tiép diém;
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3. Néi thiét bi véi ddu ra PLC
— Pau ra role:

it I s O

o o o |

0 C

[volve viTvi[va]v2] [comi] Y@ [ ¥5 ] ¥2 [ ¥3 [comz] ¥4 [ ¥5 |
'_Jf_o—%

e

QSI MC2 MC‘I% b
M
i i ¢

Hinh 2.19. Pau ra role.

1 Nguén cap xoay chidu: 6

2 Cduchi 7

3 Van dién tir; 8

4  Beén sgi dot; 9

5 Dén neon; 10
~ Pau ra diac:

 H— —HT —HT

Cong tic to;

Dap hd quang cho tiép diém PLC
(0,1uF, 100 —1200):

Nguén 1 chiéu;

LED;

Diode dap hd quang.

Jeomt] YO [ Y9 [ 2| ¥3 [com2| va | ve ]

MCz [ me [| !

Hinh 2.20. Biu ra diac.

Nguén cip xeay chiéu:
CAau chi;

Van dién tu;

bén sgi dat;

SBWw R =

5 Pén neon;

G Cong tic to;

7 Dap hd quang cheo ti€p didm
PLC (0, 1uF, 100 — 1200).



— Pau ra tranzitor:

1+w|Ya+w|vﬂv 2| Y2 ] |+n|mlvu_2lvswa[v4|ﬁ|

é@
Mc2

g o )t
191 40P,

Hinh 2.21. Diu ra tranzitor (source).

0 g ERLTIED

[comd ¥D Jeom1] ¥1 Jeom? ¥2 | [ecom?y] YO [ ¥1 ] Y2 [ ¥3 Icom2| ¥4 | ¥5 |

TENHCE L %]

s
b_m

2 I

7 1 e}

Hinh 2.22. D3u ra tranzitor (sink).

1 Ngudn cdp 1 chidu; 3 Tiép diém;
2  Cau chi 4 Bao vé tranzitor.

2.3.4. B nhé

Pé dé hidu PLC cha hing Mitsubishi quy uéc mbi bit trong bo nhd
cha PLC twong dng nhu mot role trong mach diéu khién role. Bé nhé xir
1y chuong trinh cua PLC duge quy udc chia thanh cdc viing nhé:

— Viung nhg dém tin hiéu diu vao: Ky hi¢u 1a X

— Vung nhd dém tin hiéu dau ra; Ky hidu Y.

Ving nhd X v Y duge quy uSe ddnh s6 theo hé co s6 8. Ta cé thé
truy cap vao tirng bit hodc byte hoac tur.

Trong mot byte ¢é 8 bit nhu vay bit trong 1 byte duge dinh so lan
Juot tir O — 7.
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Vi du truy cép bit:

X 00 O

Tén ving nhd T
Dia chi byte

Dia chi bit

~ PLC FX2N quan 1y duge t6i da 255 ddu vao va 255 dau ra.

— Vung role'phu (Auxilialy Relay): Ky hi¢u M.

Ving role phu ding d€ thuc hién céc xit 1y trung gian trong chuong
trinh. Cac bit thuoc viing M duge ddnh s6 thap phan, vi du MO, MI...
M9, M10... M8000... Vung M duoc chia lam 3 mién nhé nhé: |

+ Mién role phu chung (General): Mién nav bj xod dir li¢u khi PLC
mdt nguon.

+ Mién role phu chét (Latched): Mién nay khong bi xod dir liéu khi
PLC mé&t nguén nudi.

+ Mién role phu dac biét (Special): Cdc bit thuoe mién nay thudng sit
dung d¢ diéu khién va gidm st trang thii hoat dong ciia PLC.

Vi du: M80OO - Bit nay bang 1 khi PLC & trang thdi RUN.

MS800L — Bit nay bang 1 & thdi diém khi PLC chuyén trang
thai tir STOP sang RUN.

Dung lugng viing nhé M ciia PLC FX2N

Mién chung 3072 bit MO-M3071
Mién chéat (mién cen) 2572 bit M500-M3071
Mién dac biét 256 bit M8000-M8255

- Vung nhd role trang théi (State relay): Ky hiéu S.

Cdc bit thugce viing nhé nay duge st dung chuyén ding trong diéu khién
trinh ty va thudng duoc goi 1a ¢ trang thdi STL (Step Ladder). Cdc bit thude
viing nhG nay duogc ddnh thit tu thap phan, vi du SO, S1... 834... Viing nhé S
dugc chia lam 4 mién nhé nhd: Mién nhé chung (General), mién nhd chét
(Latched), mién nhé khdai tao (Initial), mién nhé ¢& (Annuciator).
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Dung lugng viing nhé S clia FX2N

Mién chung 1000 bit S0-5999
Mién chét (mién cen) 500 bit S500-5999
Mién khai tao ' 10 bit 50-89
Mién nhd cd _ 100 bit $900-8599

— Vung thanh ghi dit liéu (Data registers): Ky hi¢u D.

Ving thanh ghi dit liéu 1a bo nhg 16 bit duge ding dé luu trit s6 ligu.
Thua w thanh ghi duge danh theo s6 thap phan, vi du: DO, D1... D200...
DB00O... Ving thanh ghi dit liéu dugc phan thanh cdc mién:

+ Thanh ghi dir li¢u (data registers): Thanh ghi nay duoc ding dé luu
trr dir liéu théng thudng trong khi tinh todn dir liéu trén PLC.

+ Thanh ghi chét (Laiched registers): Thanh ghi nay c6 khd nang
duy tri n¢i dung cho dén khi né dugc ghi chéng moét noi dung méi. Khi
PLC chuyén tir trang thai RUN sang STOP thanh ghi nay vén duy tri dir
liéu. .

+ Thanh ghi chuyén ding (Special registers): Thanh ghi niy diung d¢é
lwu cdc ket qua di ligu di€u khién va gidm sat trang thdi hoat dong bén
trong PLC, thudng dung két hop véi céc ¢ chuyen diing. Céc thanh ghi
nay c6 thé sir dung trong chuong trinh Ladder, va trang thii hoat dong hé
théng cla PLC hoan toan ¢6 thé xdc dinh duge, vi du: M8066 I ¢ chuyén
diing bdo 16i chuong trinh, va thanh ghi D8066 luwu ma 16i.

+ Thanh ghi 1ap tin (File register): Thudng duge sit dung déi véi cdc
ing dung ma chuong trinh diéu khién cdn x& 1y nhidu s6 liéu (cic thanh
ghi RAM khong du ddp dng).

+ Thanh ghi diéu chinh duogc tir bi€n tr& ngoai (external adjusting
registers). Trén cdc PLC c6 gin s@n cdc bién uwd dung dé diéu chinh noi
dung mot s6 loai thanh ghi. )

+ Thanh ghi chi muc (Index register): Thanh ghi nay dung dé hiéu
chinh chi s6 cdc todn hang logic (thanh ghi, ¢&, bd dém, bo dinh thi) mot
cach tuy dong. K¥ hiéu: V hoidc Z.

Vidu:

D1: Thanh ghi da duge ddnh s& ¢6 dinh;

D1V: Thanh ghi dugc dinh s6 tuy dong, nghia 1a D1V = D(1 + V).

58

3.GT .PLCE



Dung lugng mién D cia PLC F

X2N.
Chung (General) 1000 D0-D999
Chét (Latched) 800 D200-D999
Tap tin (program memory registers) 2000 D1000-D2999
RAM 2000 D6000-D7900
Chuyén dung (special registers) 256 D8000-D8255
Chi muc (index registers) 2 V2

— Vung cédc bo tré thoi gian (Ti

mer).

Cac bo tré thoi gian duge ky hiéu 1a T va duge danh s6 thap phan, vi

du: TO, T1... T10... T255.

PLC FX2N c6 256 b0 tré thoi gian tir TO dén T255.

— Ving cdc b dém (Counter).

Cac bo dém dugce ky hiéu la C va dugc danh sd thap phan, vi du: CO,

Cl... C100... C255.

PLC FX2N c¢6 255 bd dém tir CO dén C255.

2.3.5. Ghép néi module md rong

Ciac module m& rong duge ndi véi CPU thong qua cdp ndi, dia chi
dau vao ra la cdc byte néi ti€p nhau.

X030 - BLOCK

X000 - X027 X037 No. O
R 5| @i || &~
4 &

X040 - X057

_ ( o wwems RN _

Y060 - Y077

Hinh 2.23. Ghép ndi module md réng.

FXONLY =
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CAU HOI ON TAP CHUONG 2

1. Hay cho biét cac théng s8 cta PLC ¢6 mé hiéu sau: FX2N-16MT-DS/UL.

2. Hay vé& s0 dd ndi mét nat nhdn vao ddu vac X000, mét béng dén vao dau ra
Y000 clia PLC cé ma hiéu FX2N-16MR-ES/UL.

3. Hay truy cép vao dia chi sau: Bit thit 5 clia byte thir 2 cdla viing nhd dém dau vao.

4. Cho PLC c6 ma higu FX2N-32MR-ES/UL ghép néi v&i PLC |a 1 module md rong co
ma hiéu FXZN-8EX. Hay viét dia chi cac dau vao ra cta PLC va modue méd réng.
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' Chuong 3
TAP LENH CO BAN

3.1. LENH NAP TIEP PIEM THUONG MJ, THUONG DPONG VAO
THANH NGUON (LD, LDI)

3.1.1. Cach viét 1énh

Ladder Instruction vang nhé Bude lap trinh
n LD n nX Y MS5TC 1
— — (Load)
n LGl n nX,Y¥YMSTC 1
—I/F {Load Inverse)

3.1.2. Vidu
Ladder Instruction
X000 Y000
{ i { LD X000
ouT Y000
X001 ‘;001 LD X001
1-F \ ouT Y001
Gidn do xung mé td trang thdi vao — ra:
X000
1 ]
Y000
1 h
1 1
1 1
X001 1 t
1 | : 1
- T 1 |
Y001 ! :
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3.2. LENH BAU RA (OUT)
3.2.1. Cach viét I1&nh

Instruction

Ladder Viung nhé Budc 1ap trinh
n
_{ ]_I OUT n nY. MS, T.C 1
3.2.2. Vidy
Ladder Instruction
X000 Y000
LD X000
YOO
[ ouT Y000
ouT Y001

Gidn do xung mé td trang thdi vao — ra:

X000

Y000

Y001

Hinh 3.2.

3.3. NOI TIEP TIEP DIEM THUONG MO, TIEP DIEM THUGNG DONG

(AND, ANI)

3.3.1. Cach viét lénh

A

Ladder Instruction Ving nhé Burdc 1ap trinh
ni nz
I I | | AND nX, Y MSTC 1
ANI nX Y. M S TC 1
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Lénh thyc hi¢n phép todn logic AND hodc AND NOT (ANI) (hay néi

ti€p ti€p diém) gilta cac todn hang véi nhau.

3.3.2. Vidu
Ladder Instruction

X000 X001 Y000 LD X000
| | | | [ AND X001
ouT Y000
xooz X003 Yoo LD X002
| | | { ANI X003

1| /I/T L
ouT Y001

3.4. LENH NOI SONG SONG TIEP PIEM THUONG M3, TIEP DIEM

THUGONG BONG (OR, ORI)

3.4.1, Cach viét Iénh

Ladder Instruction Viung nhd Budc 1ap trinh
Ijl II:]' OR X, Y.M S, T, C 1
I:u:l- ORI nX, Y,M, S, T,C 1

Lénh thyc hién phép todn logic OR, ORNOT (ORI) (hay mic song
song cac 1i€p diém) gilta cdc toan hang véi nhau.

3.4.2. Vi du

Vidu 1:
Ladder Instruction

X0ao X001 Y300
| | | | [
| | | } { ]- LD X000 ORI Y001
Yoo OR Y000 ouT Y001
P AND X001
X602 X002 Y001 ouT Y000
| —— } LD X002

Y001 \ ANI X003
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Vi dy 2:

Viét chuong trinh diéu khién cho hé thdng hai dén sao cho khi nhin
PBI1 thi dén 1 sdng, dén 2 tit. Nhan PB2 thi dén 2 sdng, dén | tét (gia
thi€t cdc nidt nhdn déu tu phuc hi).

Lua chon: PB1 = X000; PB2 = X001; DEN1 = Y000; DEN2 = Y001.

Ladder Instruction

X000 X001 Y000

—] '__7; | ( } LD X000 ANI X000

YOO00
*| I‘ OR Y000 ouT Y001
X001 X000 Y001 ANI X001

% I H { } ouT Y000

Yoot LD X001

4, I; OR Y001

3.5. LENH LAY SUON LEN, SUGN XUONG (LDP, LDF)

3.5.1. Cach viét 1énh

lLadder Instruction ving nhd Budc lap trinh
T LDP nX, Y MS 7T C 2
(Load Pulse)
l LDF nxX,¥Y.M,5T,C 2
(Load FallingPulse)
3.5.2, Vidu
Ladder Instruction
X000 Y000
T [
L LOP X000
QuT Y000
X001 Y001
LDF X001
1 [ } ouT Y000

Gidn do xung mo td rang thdi vao — ra khi lam viéc véi lénh 14y suon
I6n, suon xudng:
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X300 \

YQoo

X001

Y001 1

Hinh 3.3, ' ™!

3.6. LENH NOI TIEP SUON LEN, SUGN XUONG (ANP, ANF)

3.6.1. Cach viét Iénh

ml

{And Falling Puise)

Ladder Instruction Ving nhd Budc 13p trinh
| |T| ANP nXxX Y MS T, C 2
(And Pulse)
ANF n X, YMS8TC 2

3.6.2. Vidy
Ladder Instruction
X000 X003 Yooo LD X000
IT ANP X003
| [ ouT YO00
X001 X002 Y001 LD X001
| l ANF Xa02
| [ ouT Y001

3.7. LENH NOI SONG SONG SUON LEN, SUGN XUBNG (ORP, ORF)

3.7.1. Cach viét 1énh

Ladder Instruction ving nha Budc 1ap trinh
— ORP nXx Y, MST.C 2

th (OR Pulse)
- ORF X Y MST,C 2

H— {OR Falling Pulse)

9GT. PLCA
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3.7.2. Vidu

Ladder Instruction
X000 X002 YO0
| | | | (-
I I N } LD X000 ANl X002
X001 ORP X001 ouT Y001
111 AND X002
X003 X002 Y001 ouT Y000
I | ( LD X003
| v — }
X004 ORF X004
3.8. LENH NOI NOI TIEP CAC KHOI LENH (ANB)
3.8.1. Cach viét Iénh
Ladder Instruction ving nhd Budc lap trinh
I——l ANB 1
_| (AND
l_ Block)
3.8.2. Vidu
Ladder Instruction
X000 X0n2 X003 Y000 LD X000
| | 1 _1 } CR X001
[ i | | [ LD X002
ORI X004
X001 X004 ANB
! ! J/I’_ AND X003
ouT Y000

3.9. LENH NOI SONG SONG CAC KHOI LENH (ORB)

3.9.1. Cach viét Iénh

Ladder

Instruction

Ving nhé

Budc lap trinh

[

ORB
{OR Biock)

1
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3.9.2. Vi

du

Ladder Instruction
X000 X002 X003 Y000 LD X000 AND X003
| | } i AND X002 OR X005
X001 %004 LD X001 QUT Y000
| | ANI X004
b ORB
X005
P
||

3.10. LENH RE NHANH (MPS, MRD, MPP)

3.10.1. Cach viét 1&énh

Ladder Instruction Virg nhd | Budc lap trinh
—| A
MP3 ' MPS 1
| [ ]_ MRD 1
MRD MPP 1
MPP / I b

Mo ta: Lénh r& nhdnh thuong dung trong viéc muén har trang thdi
cha mét trang thai logic hay mot 16 hop logic (hodc maot 1i€p didm hay 16
hgp mic néi ti€p, song song trong Ladder) ma ta dung nhiéu lin trong
mot doan 1énh.

3.10.2. Vi du

ViduI:
Ladder Instruction
XU X1 .
b e ‘
(5- xz] 0 b X0 17 ANB
JF- 1 MPS 13 0UT v &
MPs X3 xe 7D XA 14 MFP
— 3 0H X 2 15 AND X 7
(’ - "__®_r 4 ANB 16 OUT ¥ 2
X5 XB : 5 OUT Y 0 171D X 10
"MRD 1t 5 MRD 1B OR X 11
X7 7 LD X3 1% AMB
. B AND X 4 20 0L Y 3
é X10 § D X5
PR . 10 AND X 6
i’ @ 11 ORB
i 4 b |—._._...,
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01l xo 9 MNPP
1 MPE 10 AND X 4
2 AND X 1 11 MPs
3 MP§ 12 AMND X 5
4 AND X 2 12 0UT v 2
5 OUT ¥ O 14 MPP
§ WPP 5 AND X B
¥ AND X 3 16 0UT ¥y 3
B OUT ¥ 1
(I
T
0 LD X0 5 OUT v O
1 MPS 10 MPP
2 AND X 1 1 OUT ¥ 1
3 MPS 12 MPP
4 AN X 2 12 0UT v 2
% MPS 14 MPP
B AND X 23 15 OUT ¥y 3
T MPS 16 MPP
B AND X 4 17 OUT ¥ 4
L

Vi du 2:

Viét chuong trinh diéu khién cho hé théng d&n khod chéo theo yéu
cdu: Nhéan Start/Stop dé cap ngudn/cat nguén cho hé théng. Khi nhan PBI
thi dén 1 sdng, dén 2 tit. Nhan PB2 thi dén 2 sdang, den 1 tét (gia thict cdc
niit nhan déu ty phuc héi va déu néi véi trang thai thudng md — NO).

Lira chon:

PB1 = X000; PB2 = X001; Start = X002; Stop = X003; DENI
Y000; DEN2 = Y001,

Ladder Instruction
LD X002
X002 %003 M000 OR M0G0
I I H [ )— ANI X003
Mooo ouT MO0D0
[ LD M000
MOUOI X000 X001 Y000 MPS /f ¢4t diY liéu dé tS hop logic 14n sau
4 | . ,lr/ ‘ } LD X000
[ Vo | L OR YO00Q
Yoo ANB
! I ANI X001
X003 - X0 Yoot nong;ﬁ 'd::rcl)'c‘)o da cat dé tao 8 hodp logi
| I 1 gol leu da ca 2 aO 9] Jp iCgic
| ] /T‘{ } LD X001
Yoo1 OR Y001
_l i* ANB
ANI X000
ouT Y001
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3.11. LENH GHI, XOA GIA TR| TIEP DIEM (SET, RST)

3.11.1. Cach viét 1énh

Ladder Instruction Ving nhé Buéc lap trinh
—[ SET n :l SET n Y. M, S 1
_[ RST n ] RST n nY.MS T.C,DV2Z 1

Mo ta:

— Lénh Sct: Lénh ghi gid tri logic 1 cho todn hang n (ti€p diém n) khi

dau vio cha né duge thoa man.

— Lénh RST: Lénh ghi gid tri logic 0 cho todn hang n (tiép di€m n)

khi dau vao cha né duge thoa min.

3.11.2. Vi du
Vi du 1:
Ladder Instruction
X000
} l g SET Y000 ]- LD X000
SET Y000

X0 LD X001
} ] B RST Y000
! | RST Y000

Gidn do xung mo 1a lénh SET va RST .

X000

X001

Y00Q

Hinh 3.4.
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Vi du 2

a) Yéu cdu céng nghé

Sensor 1 . Sensor 2 Sensor 3 Sensor 4

YV

2

A 4

Run Stop

Hinh 3.5.

Day 1a he thong bing tai lién tuc su dung trong cdc nha mdy cong
nghiép dé ti¢t kieém nang lugng cic bang chi hoat dong khi trén bing co
san pham. San phdm trén bang dugc phét hién bdi cdc cam bien Sensor 1
— Sensor 4. D¢ kéo cic biang ai ngudi ta diing 3 dong co khong dong bo
rotor 1ong sé¢c SM1, SM2, SM3.

Nhén vio nidt Run hé théng bit ddu duge dat vao ché do lam viéc.
Khi ¢6 san pham nam & ving kiém sodl cla Sensor 1 thi ra l¢nh khéi
dong SMI. Khi san phim dugc chuyén téi cudi bang tai [— tdc 14 bit
diau vao ving kiém sodt cia Sensor 2. lic d6 ra 1énh khdi dong SM2.
Khi sin pham duge chuyén sang bang tdi 2 tic 1a vuot khoi ving kiém
sodt cia Sensor 2, thi ra 1énh dimg SM1. Khi san phidm bit ddu vio ving
kiém sodt clia Scnsor 3 ra lénh khai dong SM3, khi san pham vuot ra
khoi viing ki€ém sodt chia Sensor 3 ra 1¢nh dimg SM2. Khi san phim vuot
ra khoi Sensor 4 ra lénh dung SM3. Mudn ding todn bo hé théng ta
nhin vao nit Stop.
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b) Phéan céng dia chi vdo, ra

Thiét bj ddu vao Bia chi Thiét bj d3u ra Dija chi
Nit Run X000 R1 Y000
Nuat Stop X001 R2 Y001
Sensor 1{51) X002 R3 Y002
Sensor 2(52) X003
Sensor 3(53) X004
Sensor 4(54) X005
c) Két néi PLC
e | FL AR
?I- s|sl]s
L =]isrsjo | x ofx 2| x 4| x 6[x10[x12[x14[x16] ®
LN | ° |24V|x1]xs[x5]x7]x11|x13]x15]x17]
FX2n-32MR-ES/UL
[Yo[vzl ® lY4IY6] ® [viojviz] @ |Y14|Y16| ®
com{ vy 3|com| v 5] v 7fom| v1 1[Y13|ccm|Y15]Yﬂ
T
24vDC R E: R
R2
Hinh 3.6.
Mach diéu khign Mach déng lye
LA - -
L —g *r— *r—1—
N ERRAIUERS
\R1 \RZ \R3 "\"\ "\"\ “\‘ '\
Q1 Q2 Q3
KM km2 KM3 \ KM1 \ KM2 \ K3
[ | ] i ]
O SM1 O SM2 O SM3

Hinh 3.7.
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d) Lgp chuong trinh

®000 X001
of— +—r—1 } ¢ Mo
MO
_| }__
Ma »002
4 i M [SET  v00o ]
®KOo3
{sET ool ]
<003 .
{RsT  wooo ]
X004
# {sET  vooz
»004
{rRsT  vom ]
®KO05
{rRsT  wvoDz ]
00
29— {rRsT  vooo ]
{RsT  voor ]
{57 vooz

Hinh 3.8.

3.12. LENH LAY SUON XUNG TiN HIEU BPAU VAO (PLS, PLF)

3.12.1. Cach viét lénh

Ladder Instruction Viang nhd Budc lap trinh
—Jf s n ] PLS n n:Y, M 2
—7 PLF n 7] PLF n nY, M 2

3.12.2. Vidu
Ladder Instruction

xOoo

I } [PLS MO]_

Mo - LD X000 LD X001

| 1

I SET YUOU]— PLS MO PLF M1

X001 LD MO LD Wi

| | [

| | [ e w}_ SET Y000 RST Y000

M1
——| I—[RST Y 000 :r_
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Gidn dé xung mo td 1énh PLS, PLF:

t msec

Hinh 3.9.

3.13. LENH CHUYEN DU LIEU (MOV)

3.13.1. Cach viét Ignh

L.adder

Instruction

Vuang nhé

Budc 1ap trinh

| MOV S

° ]

MOV S D

S: DU lidu ngudn 16 bit
(K.H,D T,CV Z)

D: D& liéu dich 18 bit

5

rI\.JIOV
L

(DI Ti CI Vi Z)
3.13.2. Vidu
Ladder Instruction
| X000 LD X000
J K50 Dw]__l MOV K50 D10

3.14. LENH TIEP DIEM SO SANH (=, >, <, <>, »=, <=)

3.14.1. Cach viét 1énh

Ladder

Instruction

ving nhé

Budc lap trinh

[ = nt1 n2 ]— LD =n1 n2

nl,n2.K, H D T,C

LD <nt1 n2

n1,n2:K,H D T,C

LD >n1 n2

nt,nz2.K,H, D, T,C

10.GT.. PLC A




<> nl 2 " 1 |D<>n1 n2 | nl,n2:K HDT.C 1
L <= n1 n2 I | D<= n1n2|n1,n2:K HDTC 1
»>= n1 n2 ]— LD>= n1 n2 |n1,n2:K,H,D,T,C 1

Mo ta: Lénh ti€p diém so sanh thyc hién viéc so sdnh di liéu trong 2
trnl va n2 hogc 1 hang s6 véi dir lieu cha mot tir. K&t qua cia phép so
sdnh s&€ c6 gid tri logic bang 1 n€u ding (dong tiép diém so sdnh) va bing
0 néu sat (ma& ti€p diém so sdnh).

3.14.2. Vidu
Ladder Instruction
X000
—I I MOV K30 DO
- iD X000
' MOV K10 D1 MOV K30 DO
FOOO MOV K10 D1
[ = Do D1 ] L LD= DO D1
Y001 OUT Y000
I: > Do DA ] [ } LD= DO D1
V002 ouT YOO
7 ( ]_ LD <« DO D1
I: < Do D1 1 OUT Y002
- _I FOOB LD <> DO D1
| <> DO D1 ] L ]—‘ OUT Y003
Y004 LD <= DO D1
_ T { ]_ OUT Y004
[ <= b L LD >= D0 D1
Yot5
[ 1 ( } OUT Y005
’:001 Do D1 ] L LD X001
| _ MOV K3 Do
I ' | I _ MOV K3 DO MOV KB D1
MOV K& D1

Khi X000 = 1 cdc dau ra YOO1 =1, Y003 = 1, Y005 = 1. Khi X001 =}
cidc daura Y002 =1, Y003 =1, Y004 = 1.
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3.15. LENH NOI TIEP TIEP DIEM SO SANH (AND=, AND>, AND<,
AND<>, AND>=, AND<=)

3.15.1. Cach viét Iénh

Ladder Instruction Ving nhé Budc lap trinh
—-| H: = n1 a2 ]— AND= n1 n2 |[n1,n2:K H,D,T.C 1
_| I__[ < on2 ]_ AND< n1n2 [n1,n2: K H,D,T,C 1
_| |_[ s m N2 ]_ AND> nt1 n2 |n1,n2:K H D, T, C 1
—| |—[ < R ]— AND<> n1 n2 |n1,n2 K, H.D,T.C 1
—l I—-[ <= M n2 ]_ AND<= n1 n2 |n1,n2: K, H,D,T,C 1
_| H: s~ w1 n2 ]_ AND>= n1 n2 |n1,n2: K, H,D,T,C 1

Mo ta: Lénh thuc hién phép todn AND gitta mot tiép diém véi tiép

diém so sdnh. Tuy thuéc vao trang thai cia ti€p diém vi két qua phép so
sdnh ma cho két qua té hop logic.

3.15.2, Vi du
l.adder Instruction
X000
—| l : MOV K30 Do LD X000 LD X003
L MOV K10 D1 MOV K30 DO AND> DO D1
X001 - Y000 LD X001 OUT Y003
_| I_[= o 1] [ } AND= DO Dt
OuT Y000
X002 Y005 LD X002
_| H< 0o 01] [ } AND< DO D1
OUT Y001
X003 Yooz
A o0 o b—(}
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3.16. LENH NOI SONG SONG TIEP DIEM SO SANH (OR =, OR>, ORX<,
OR<>, OR>=, OR<=)

3.16.1. Cach viét Ienh

Ladder Instruction Vang nhé Budc |dp trinh

OR= n1 n2|n1,n2:K.H D, T,C 1

OR< n1 n2 | nl,n2K H D T,C 1

OR<>n1 n2 | n1,n2: K, H,D, T,C 1

OR<=n1 n2 | n1,n2Z2K,H,D, T,C 1

]—J OCR> n1 n2|n1,n2:K,HD,T,C 4

! i OR>=n1 n2 | nl,n2:K,H.0,T,C 1
l—[ *>= n1 n2 ]J

Mo ta: Lénh thyc hién phép todn OR gita mot tiép diém voi tiep
di€m so sdnh. Tuy thugc vao trang thdi cua ti€p diém va két qua phép so
sdnh ma cho két qua té hop logic.
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3.16.2. Vi du

Ladder Instruction
X000 X001 Y000 LD X000 OR< DO Dt
| | | | . 5 AND X001 OUT YQ00
| | || L

< (B4 D1

3.17. LENH TRE THO! GIAN (T,

3.17.1. Cach viét Iénh

Ladder Instruction Ving nhd Budc |ap trinh

4[ ™ K ] oUT T,. K Timer 1

Mé ta:

— T, 12 tén ctia b tré thoi gian; K 13 hang s6 thai gian tré.

- PLC ho FX ¢6 hai loai bo tré thoi gian: Bo tré thoi gian khong ¢6
nhé (Non-retentive Timer) va bé tré thoi gian ¢ nhé (Retentive Timer).
Bo tré thoi gian st dung mot tir d€ luu gia tri tré titc thdi va sir dung mot
bit dé 1am c¢& bdo, khi gid tri tré tic thoi 16n hon hoic bang hing s6 dat
triude K thi bit ¢& s& bang 1.

B& tré thai gian khong ¢ nhd ¢6 gid tri tré tic thdi s& bi xod vé
khong, khi mit dau vao. Con d6i v6i bo tré thdi gian ¢6 nhd thi khi mat
ddu vao, gid tri tré tic thoi s&€ duoc nhd lai va khi dau vao ¢6 rd lai thi
gid tri tré tic thdi lai tiép tuc tré tix gia tri dang nhd, gid tri 1ré e thai chi
mat khi ¢6 1énh reset.

Bo tré thoi gian ¢6 ba d¢ phin gidi 1ms, 10ms, 100ms. Thoi gian tré
phu thudc vho do phéan giai v hang s dat trude K. Thai gian tré thyc clia
bo tré dugic tinh theo cong thic:

THOI GIAN TRE THUC = DO PHAN GIAl x HANG SO DAT TRUGC K
Vi du: |

Muén tao thoi gian tré thye Ss, tuy thuoe vao do phéan giai clia bo tré
thdi gian ta ¢6 hang s6 K dat trude nhu sau:
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5s = 5000ms = lms * 5000 (K = 5000)
= 10ms * 500 (K = 500)
= 100ms * 50 (K = 50)

Bo tré c6 do phdn gidi thap thi thoi gian dinh thoi ion nhimng cdp
chinh xdc nhd, bo tré ¢ do phdn gidgi cao thi thi gian dinh théi nhe
nhung cdp chinh xdc lon.

Bang phan b6 cice bé tré clia ciac PLC ho FX:

Timer Resolution FXo(s) FXon FX 1 FX(2c) | FX2N(C)
56 63 200
100 ms (T0-55) | (T0-62) (TO-199)
16 ms \24 31 46
(T32-55) | (T32-62) (T200-245)
1
1ms N/A (T63) N/A
; 4
Retentive 1 ms N/A, N/A (T246-249)
. 6
Retentive 100 ms N/A N/A (T250-255)
3.17.2. Vi du
ViduI:
Timer (b6 tré) khong cé nhé
Ladder Instruction
X000
| | ( 1200 K123 LD X000
|1 L OUT  T200 K123
T200 Y000 LD T200
l | [’ } ouT Y000
i L

Gidn do xung: mo té si hoat dong cha Timer khong ¢6 nhé
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xo L]

—

Y0

[ T R———

Present value H
< ;
] —
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Vi du 2:
Timer (b tré) ¢6 nhg

Ladder Instruction
X001 . LD X001
I i [ T250 K345 } OUT T250 K345
250 o0 LD T200
| ( ouT Y001
——| | L } LD X002
X002 RST  T250
| 1 .
| | LRSTT250:|_

Gidn dé xung: mé 1 sy hoat dong cla Timer ¢ nhd.
11y 12y t1 +12 =34 59

X

Present value :

Y1 | N I

X2 I l

Hinh 3.11.
Vi du 3:
Chuong trinh tré lap
Yeéu cau: Khi PLC hoat dong, dén trang thdi Y0OO sdng Ss, tit 5s va
lap lai.

Y000 56 5s
Hinh 3.12.
Ladder Instruction
Mo LD MO
1F { o Koo } OUT  TO K100
To MO LD T0
| | [ } ouT MO
b L LD< TO 50
s v e "'r°°° ouUT Y000
{ J q }




Vi du 4:

Mach off-dclay

Ladder Instruction
X000  TO - Yo0o LO X000 OUT Y000
| r OR Y000  ANI X000
| L ANl TO QUT TO K190
Y000 X000
_I TO K190 }
Gidn d6 xung mo td sy hoat déng ciia mach:
X000
| I
] r
Y000 v
—— LN »
19s
Hinh 3.13.
Vi du 5:
Mach One-shot
Ladder Instruction
X000 LD X000
| | [ 7o k100 out T0 K100
| ANl TO
' QUT Y000
TO Y000
// . }
X000 :
1
1 1
] 1
Y000
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Vi du 6:

a) Yéu cau cong nghé

Dung PLC lap chuong trinh diéu khién dong chir: TRUDNG DAI
HOC CONG NGHIEP HA NOL Méi chir duoc diéu khién bing 1 dén.

Céc chi lan luot sang cdch nhau 1 giay, sau khi chit NOI sang tht tat
ca cdc chir cling sdng trong 10 giay, sau d6 t4t ca tit trong 5 gidy, sau 5

gidy tét thi ti€p tuc chu ky méi.

b} Phdn céng dia chi vio/ra

Thiét bi ddu vao Dia chi Thiét bi ddu ra Dia chi
NUt nhan lam viéc {N1) X000 TRUGNG (B1) Y000
NGt nhan dimg (N2) X001 DAI (D2) Y001

HOC (D3) Y002
CONG (D4) Y003
NGHIEP (B5) Y004
HA (D8) Y005
NOI (D7) Y008
c) Két néi véi PLC
220VAC l ¢ N2
o o N1
— Tl-
_4‘ SIS|0OMV| X0 X 2| X 4| XB[X10[X12]|X14/X16] ®

LIN|®{2avix1 x3|x5 X7 x11[x13

X15

X17|

FX2n-32MR-ES/UL

[Yo vy2l ®@ivalvsl @

v10/Y12| @ |v14/v1e| @

comt| Y 1 [[Y 3rcom ¥ 5] ¥ 7koms| Y11 ¥ 13jcom4| v15 Y1?]
24vDC -L P B3 -DS BY -

b B4

®D
P 1®

Hinh 3.15.

11GT PLC A

81



d) Lédp chuong trinh

X000 001
o— f { M1 3
M0
M0
4 {10 X210 2
—{ Y000 2
T0 Kig = TG Kieo ——{ Yo
o K20 H:- TO Kl  }—- { yooz
T0 k3o Yx= o Kien ] { o032
0 4 Y= 0 K1ED 3} {004
70 kso Y= T0 K160 }-- {005
70 k6D <= T0 Kige 7} { rO0R
{ M3
Hinh 3.186,
3.18. LENH BEM (Cyyy)
3.18.1. Cach viét 1&nh
Ladder Instruction Ving nhé Budce lap trinh
—[ Crxy K ] ouT C,., K Counter 1

Mo ta:

Cox 12180 (tha ty) coa bo dém, K 14 gia tri dé€m dat trudce.

Bo dém clia PLC he FX ¢6 hai loai b ddm 16 bit va bo dém 32 bit. 3o
dém 16 bit 1a bo dé€m ti¢n, moi khi diu vio by dém c6 mot xung thi gid tri
dém nic thoi tang mét don vi, khi gid tri tic thai 16n hon hoic bang gid i dat
trude thi bit ¢y C,,, bang 1. Gid tri tré tiic thai bi xoa v& O khi ¢6 1énh reset.

B d¢m 32 bit [a bo dém ti€n — b1, chi¢u dém duge xdc dinh bing
cdc bit tr M8200 deén M8234 tuong tng voi cdc bd dém tr C200 dén
C234. Khi cdc bit dinh chiéu bing 0 bo dém 32 bit thuc hién dcm tién,
cic bit dinh chiéu bang | bo dém 32 bit thue hién dém i, Gid tri dém
tirc thot duge so sdnh véi gid tri dat trude, khi gid tri the thai 16n hon
hoac bang gid tri dét trudc thi bit ¢ bang 1.
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Bo dém 16 bit va 32 bit ¢6 2 ki¢u: bo dém thong thudng (General) va
bo dém chot (Latched). Bo dém thong thudng gid tri d€m tic thai bi xod
vé 0 khi PLC mét ngudn nudi. B6 dém chét gid tri dém tirc thdi khong bi
xod vé 0 khi PLC mat ngudn nuéi, nd chi xo4 khi ¢6 1énh reset.

Bang phan bo cdc bo dém cua PLC ho FX.

Counter Resolution FX,s FX,y FX,n FXane

General 16 hit up 16 16 16
counter {CO - 15} {CO - 15} (CO - 99)
Latched 18 bit up 16 184 100
counter {C16 - 31} 1 (C16—199) {C100 — 199)
General 32 bit N/A 20
bi-directional counter (C200 — 218}
Latched 32 bit N/A 15
bi-directional counter (C220 - 234)
3.18.2. Vidu
Vidu 1:
Str dung bd dém 16 bit
Ladder Instruction

X000 LD X000 LD X001
} { { co K10 ouUT Co K10 RST CO
i [ OUT Y000
1 1 L
X001
| | [ ].
- LF{ST co

Hinh 3.17.
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Vi du 2:
Sur dung bo dém 32 bit

Ladder Instruction

X000
{ - { c200 ka2 }

l U oo LD X000 LD X002
C200

', 1 OUT C200 K10 RST C200

H L LD €200
X001 M8200 QUT Y000

[ | [ ) LD X001

Pl [ OUT M8200
X0z

[ _II_RSTC 0}

_‘ r 20

Gidn do xung mo td sy hoat déng ciia bo dém 32 bit:
x001 Up counting | ] Up counting

Down counting

X002 ]—L r'—

o ANDAUUUTIUIRAN UL

Y000

Hinh 3.18,

CAU HO! VA BAI TAP CHUONG 3
Cau hoi
1. Cach doc tin higu vao va xuat dit liéu tin hiéu ca PLC.

2. Sy khac nhau trong lap trinh khi két ndi tin hiéu vac PLC gilta tin hiéu logic
thugng md (NO) va thudng déng (NC).
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3. Sy khac nhau giUra lénh OUT va lénh SET, lénh RST.

4. Khi 13p trinh vdi lénh SET va RST cén phai chi y diéu gi?

5. Sy giéng va khac nhau gilta hai lénh: 16nh [y sudn Ién, sudn xudng va l&nh &y
xung tin hiéu vao PLS, PLF.

6. Y nghia va cach khai bao I&nh chuyén dif liéu.

7. Cé bao nhiéu 1énh so sanh clra FX 2N? Néu y nghia va cach khai bao fénh so
sanh. Mudn két hgp nhidu 1&nh so sanh dé tao thanh t8 hdp jogic thi 1am thé nao?

8. Su khac nhau gilta bd tré khdng nhd va bé tré c6 nhd. Cha vi du.

9. Khi s(r dung b tré khdng nhd cé may cach reset fai gia trj tré tdc thasi. Cho vi du.

10. Khi s(f dung bé tré ¢é nhd c¢6 may cach Reset lai gia tri tré tic thdi. Cho vi du.

11. C6 mdy loai Counter? Cach thdc hoat déng.

12. Khi mét ngudn nudi cha PLC, gia tri d6m tifc thdi cla Counter 16 bit va 32 bit
8é nhu thé nag?

Bai tap

Bai tap 1: Lap trinh bai toan sau: Khdi dong déng co khong ddng bé rotor 16ng s6¢
bang phuong phap dao ndi sao - tam giac.

Yéu cau céng nghé

Khi nhan vao nat Run thi PLC didu khién cho cong tac td KM va KMY déng lai.
Dong co dugc khdi dong theo kidu diu sac. Sau thdi gian la 3 giay thi cong tac to KMY
md ra sau 0,5 gidy KM A déng lai. E)ong cg dudc chuyen sang ché& 46 tam viéc dgu theo
ki€u tam giac. Khi nhdn nat Stop thi ca ba cong tic tg déu md ra déng cd diing quay.
{(Luu y: phuo‘ng phép nay chi ap dung cho cac déng cg & ché dd lam vige binh thudng
d3u theo kiéu tam giac).

Mach dang lye Bang diéu khién
I L Run

A FUSE @
Stop

i
%

: RN
ég KMA

Z
X

L

\ijMY

Hinh 3.19.



Bai tap 2: Lap trinh cho bai toan sau;
Diéu khién dén nga tir giao thong
Sd dé cong nghé

dz i
vy l
X7 |

v
x3
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 d4

a "’j I a1
X I v
»1

|

I

|

|

Hinh 3.20.

Gian do thai gian

x | 30s |

vl ' l—] . ,—!'
l 10s ! ! .
'- L
43
405
x3 I !

v3 ’—L

30s é i—L
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Bai tap 3: Lap trinh cho bai toan sau:
Diéu khién gara tu déng
S0 dd céng nghé

£

st |82

Hinh 3.22.
Bang didu khign

Stop

© ©

Hinh 3.23.

Yéu cdu cdng nghé

D& nhan biét s& xe trong gara ngudi ta 1ap hai cam bién 81 & céng vao va 52 4
cdng ra. B8 khang ché doéng md céng ngudi ta dung hai céng tie hanh trinh is1va 1s2.
Nhan vace nuit Run hé théng bt ddu hoat dédng. Néu trong bdi ¢ du 10 xe thi PLC ra
lénh dong cdng (gid s bai chira 10 xe}. Khi céng dong dén Is2 thi dung dang. Néu trong
bai ¢6 it han 10 xe thi PLC ra I&énh md céng. Khi cdng cham vao Is1 thi ra lénh ding ma
cdng. Nhan vao ndt Stop thi hé thong dimng.

Bai tap 4: Lap trinh cho bai toan sau:

Ddng qoi tuv dong
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$d dé céng nghé

Is1

Photosensor 1 is2
Piston
Photosensor 2

5

@ © -
Ban chéat tai
7 Bang téi

Hép dung sén pham
5M

Hinh 3.24.
Bang diéu khién

Run

©

Stop

©

Hinh 3.25.

Yéu ciu céng nghé

Khi nhan vao nit Run hé théng duge dat & trang thai lam viée. N&u Photosensor 1
phat hién cé san phim trén bang tai thi PLC ra lénh cho bang tai lam viéc dé chuyén
san pham vé cudi bing tai. Khi san pham dén vi tri ciia Photosensor 2 thi Photosensor 2
dém s& san phdm, Khi s¢ lugng san phdm qua bang la 4, PLC ra lénh dimg bang tai
dong thai ra (énh md van khi nén cap khi cho xilanh d& piston ddy san pham xuéng
thung dung. Khi piston ddy ra dén Is2 tip diém Is2 déng lai, PLC ra Iénh ngirng cap khi
cho xilanh d& piston I0i Jai. Khi piston 1bi &&n Is1, Is1 dong lai ndu trén bang con san
phdm thi PLC lai ra Iénh quay bang tai va chu trinh dudc I5p lai nhif trén. H& théng ditng
khi nh&n vao nut Stop.

Bai tap 5: Lap trinh cho bai toan sau:

Diéu khién bom nudc tu dong

S0 db céng nghé
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Cam bién bao I
day-51

Cam bién bao

can-52 @

Cam bién bao
can-53

Hinh 3.26.
Yéu cdu céng nghé

Hé théng trén lam viéc hoan toan tu dong. Khi ta nhan vao nit Run trén bang diéu
khién thi hé théng duoc dat vao ché dé lam viéc. Néu 83 = 0 (bé dusi can) thi hé thdng
khéng dugc phép tam viée (vi lGc d6 bam chay khdng tai — phi nang lugng). Néu S3 = 1
(b8 dudi ddy) hé thdng Gudc phép lam viéc. N&u §1 =0, 82 = 0 {tic |a bé& trén can) thi
PLC ra Iénh khdi dong bom dé bom nudc Jén bé trén. Néu S1 = 1, 82 = 1 (bé trén day)
thi ra I1&énh ditmg bom.

Hé thdng ding khi nhdn nit Stop.
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Chuong 4
TAP LENH UNG DUNG

4.1. CAC LENH DIEU KHIEN LUU TRINH

4.1.1. Lénh CJ

Chirc ndng

Ladder

Instruction

Toan hang

Budc
lap trinh

Nhay t8i con tré
duge chi dinh

_[ cJ P... ]

CJ P...

D

1

Liew y:

+ C6 thé ¢6 nhiéu Iénh cling nhay 161 mét con trd.

+ Viéc nhdy tét con tro P63 tuong duong vGi viéc nhay téi 1énh két
thic chuong trinh END.

Vidu:
X000
— | [ cl Pi ]
X001
] | {vooo)
X001
Pl | (voo1)

4.1.2. Lénh CALL

Cong tic X000 ddng chuong
trinh s& nhay xuéng P1, do dd khi
cong tic X001 déng thi chi cd ddu
ra YOOI tac dong.

Chuc ning l.adder Instruction Toan hang ABUC‘_C
’ lap trinh
Thyc hién chudng
trlmh, con bét’ dau & | CALL P. . ] CALL P... D .
vi tri con tré dugc
chi dinh

Luew y:

+ Nhiéu lénh goi ¢6 thé chi t6i mot chuong trinh con.

%0
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+ Con tr6 chuong trinh con ¢6 thé duge lua chon trong khoang PO t&i P62.

Vidu:

X000

— |

X001

[ CP;LL PO ]

— —

CALL P1 ]

X002

— |

X002

— |

Mo Cyesy rm -
S
2
./

4.1.3. Lénh SRET

Cong tic X000 goi chuong trinh
con PO, cong tic X001 goi chuong
trinh con Pl. Chuong trinh chinh
duge két thiic bang lénh FEND.

Cic chuong trinh con dirge

k&l thdc bang iénh SRET.

Khi X000 déng chuong trinh
con PO duge goi. Néu X002 déng
thi chi ¢é Y000 tic dong. Nguoge
lai néu Pt duge goi thi khi X002
déng chi ¢6 YOOI tdc dong.

Bud
Chire ning Ladder Instruction Tean hang - ,C
lap trinh
K&t thic chuang SRET ]
trinh con SRET P 1
4.1.4. Lénh IRET
hire n3 Ladd Instruction | Toan hang | . .BY6¢
Chirc nang adder nstructio »ng 1ap trinh
Kfet thl;lc chudng | IRET ] IRET D 1
trinh ngat
4.1.5. Lénh EI
. Instructi Toan h Budc
Chirc ning Ladder nstruction eannang | ap trinh
Cho phép ngat | El ] El D 1
4.1.6. Lénh DI
. ) , Budc
Chire niing Ladder Instruction Toan hang 13p trinh
Khong cho phép [ DI ] DI D 1

ngat
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4.1.7. Lénh FEND

Chirc néng Ladder Instruction | Toan hang _Buo.c
1@p trinh
Két thac chuong ;
FEND
trinh chinh I ] FEND o 1
4.1.8. L&nh WDT
_ Budc
Cha i 3
c ning Ladder Instruction | Toan hang I3p trinh
Lam tuoi déng hd [
WwDT
Walchdog timer ] woT D 1
4.1.9. Lénh FOR
Chifc ning Ladder Instruction Toan hang ,.Blw_c
s iap trinh
Bat d4u vang lap FOR S FOR S K.H 3
[ ] KnX, KnY...
T,C.D,V. 2
4.1.10. Lénh NEXT
_ . . Budc
Chifc ndng Ladder Instruction Toan hang - .
lap trinh
Két thic vong lap | NEXT ] NEXT D 1
4.2, CAC LENH DICH CHUYEN VA SO SANH
4.2.1. Lénh CMP
. . . Buéc
Chitc nidng Ladder Instruction Toan hang lap trinh
So sanh S2 vai S1 _[CMP 31SZD] CMP $1, 52 D 7
két qua dudc ghi 5182D K H Y M
vao 3 bit lién nhau ' ' '
s KnX S
i bit D ’
" KnY...
Tl Cl Di
v, Z
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Vi du:

So sdnh dit liéu cta bo dém C20 vdi hang s6 5, két qua ghi vio MO,

M1, M2.
X000
] p————{ c20ks ) Lénh CMP s& thuc hién so sanh
X001 khi X001 déng.
— ————{cmP ks c20 mg)
Me .
— | (voo0) Néu: C20>5thiMO=1
M1
— | (voo1) Néu: C20=5thiM1 =1
M2
— } (_Yooz) Néu;, C20 < 5thiM2 =1
4.2.2. Lénh ZCP
- . . Budc
Chifc nang Ladder Instruction Toan hang |ap trinh
So sanh 83 véi ZCP 51, 82 D 7
§2 va §1 két qué {ZCP 515233D] $18283D
dugc ghi vao 3 K. H Y. M, S
bit lién nhau tir KnX,
hit D KnY...
T, C, DO,
v, Z
Vi du:
So sanh dif liéu ciia C20 véi K5, K8 két qua ghi vao DI, D2, D3.
X000 ]
_‘ |—( C20 K9 ) Gid tl’i cua C20 thay doi nho
X001 X000.

— | (vooo)
M1

— | (voo1)
M2

— | (v002)

| pem——q{zCP K5KBC20 MO
MO

Khi X001 déng thi lénh ZMP
thuc hién so sanh.

Neéu: C20<5va8thiMO =1
Néuw: 5<C20<8 thiMl=1

Néu: C20>5va8 thiM2=1
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4.2.3. Lénh MOV

Chirc néing Ladder Instruction Toan hang ‘Bu’ct‘c
: lap trinh
C.‘,.huye.n ‘du { MOVSD] MOV S D s D 7
liéu t’ vang
nhd nay K. H KnY,
sang  vlung KnX, KnM,
nhd khac. KnY... KnS,
T. ¢, D |T. € O,
vV, Z v, Z
Vi du: i
Thay doi gia tri dat trudc cta bo tré thoi gian;
X000
— F——( 72000 ) Khi X001 déng 20 s& ducc

X001

X002

——{vo00)
- I___E MOV K20 DO ]
|_| |—_[ MOV K100 D0 ]

chuyén vao DO. Néu X000 dong
thi sau 2 gidy Y000 déng.

Khi X002 déng
chuyén vao DO.

Néu X000 déng thi sau 10 giay

100 s&€ duoc

Y000 déng.
4.2.4. Lénh SMOV
Toan hang Bude

Chire niing Ladder Instruction lap

m1i, m2, n 50 trinh
Mang céc phan SMOV S K, H K, H 11
2 s " SMOVSEmim2Dn
tr cia 1 sb { ] m1mZDn 14 KnY,
cd 4 chit s3 KnM, T,
va dat chung c, DV,
vao s& cb 4 z
chif s mé&i.

S: 13 ngudn;
D: 1a dich;
ml: Vi tri clia chi s6 thit nhat duoc dich chuyén;

m2: S& cdc chir s6 dugc dich chuyén;

n: Vi tri cha chif s thit nhat duoc chuyén dén dich.
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4.2.5. Lénh CML

Toan hang Bude
Chuc néng Ladder Instruction iap
S D trinh
Copy va dao CMLSD K. H KnY, 5
bit ngudn va ‘[CML S D] KnY, KnM, T, | KnM, T,
ghi vac dich C,D.V.Z c.b V. Z
4.2.6. Lénh BMOV
Toan hang Buédc
Chic ndng Ladder Instruction lap
s D n trinh
Copy dir liéu {BMOV sD BMOV S Dn | KnY, KnY, K, H 5
- are . n
cla lthI va :| Knx, KnM, | ne512
chuyén vao KnM, T. C.
khai mdi T, C, |0V,
D,V.Z 12
Vi du:
oo | ———» D3
X001 D1 |——» | D4
‘ I ™ BMOV DO D3 K3 ] 02 > | D5 |
X002 -
i D7 |~ * | D5
I I BMOV D7 D5 K4 ] pg | —» | ps
- D9 | —* | b7
D10 | =% | D8
4.2.7. Lénh FMOV
. Toan hang Budc
ﬁ;:c Ladder Instruction lap
9 S D n trinh
Copy dir _[l—fM y BMOV S D n | KnY, KnY, K, H 13
ligu don S [T ovsDb ”] KnX, KnM, T, | n<512
vd chuyén KnM, T, C,D,V,
vao n ving c.Dv,zZ|Z
nhé bat dau
tr D.
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4.2.8. Lenh XCH

' . Toan hang .
Chdac ning Ladder Instruction nBu'd‘c
5 D 1ap trinh
Bao dir ligu XCHSD KnY, KnX, | KnY, KnM, 9
gita  hai ‘[XCHSD] KnM, T, C. | T. €. D, v,
thanh ghi b.V. 2 Fd
4.2.9. Lenh BIN
Toan hang -
Chire ning Ladder Instruction .Blm.c
s D lap trinh
pdi dir ligu BINS D KnY, KnX, { KnY, KnM, 9
BCD thanh {B'N s D] KnM, T, C, | T. C. 0, V.
dit lidu nhi D,V,Z z
phan.
4.3. CAC LENH XU LY TOAN HOC
4.3.1. Lenh ADD
Toan hang Budc
Chifc ning Ladder Instruction lap
s D trinh
Céng dir lidu ADDS182D | KnY, KnX, | KnY, 7
cla hai thanh {ADDS1 52 D] KnM, T.|KnM, T,
ghi nguén va ghi C, b V,|C DV,
k&t qua vao Z.K.H Z
thanh ghi dich
Vi du:
X000 .
— |__[ MOV K20 DO ] X000 déng 20 s€ duge chuyén vao DO
Xoo1
— ——{ mMovkie b1} X001 déng 10 s& dugc chuyén vio DI
X002
—i l——[ ARD DO D1 '32] X002 dong 20 + 10 = 30 dugc ghi vao D2
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4.3.2. Lénh SUB

Toan hang Budc
Chire nang Ladder Instruction lap
s D trinh
81 trr 82 két y SUBS182D | KnY, KnX, | KnY, 7
qué ghi vao D. {SUB $152 D] KoM, T, C. | KnM, T,
DV,ZKH | C DV Z

Vi du:
X000

X0

MOV K25 DO J

|——[ MOV K10 D1 |

X002

p——{ suspopin2]

4.3.3. Lénh MUL

X000 ddng 25 sE duoe chuyén vao DO

X001 déng 10 s& duge chuyén vio D

X002 dong 25 — 10 = 15 duge ghi vao D2

Toan hang Budc
Chifc ning Ladder Instruction lap
S D trinh
S1 nhan S2 két —E\AULS1 SQD:l MUL S1 S2 | KnY, KnX, | KnY, 7
qua ghi vao D. ' D KnM, T, | KnM, T,
C, D V.|C, DV,
Z X, H Z

Vi du:
X000

F—— movkesoo] X000 déng 25 s& duoe chuyén vao DO

X001

X002

1

4.3.4. Lénh DIV

MoV K10 D1] X001 déng 10 s& duoc chuyén vio DI

MuLDoD1D2) X002 déng 25 X 10 =250 duoc ghi vio D2

13GT PLCA

Toan hang Budc
Chifc néng Ladder Instruction lap
S D trinh
S1 chia $2 két DIV S1 52 D | KnY, KnX, | KnY, 7
qua ghi vao D. “[ DIV 5152 D] KnM, T, C, | KnM, T,
D,V,Z, K | C, D, V,
H z
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Vi du:
X000

—| I-——[ MOV K20D0 ] X000 déng 25 s& duge chuyén vao DO

X001 :
— ——{ ™ovk1 017 X001 déng 10 s& dugc chuyén vao D1

X002
—{ ———{ owvpopiD2] X002 déng 20 / 10 = 2 dugc ghi vio D2

4.3.5. Lenh INC

Toan hang Buge
Chirc niing Ladder Instruction lap
D trinh
Gia tri thanh ghi _I: INC D ] INC D KnY, KnM, KS, T, 3
tang thém 1 ddn c.bv 2
vi mdi khi cé tin
hiéu d3u vao,

Vi du:
X000
I__I |___[ INC DO Moi khi X000 d6ng thi gia tri cua DO

ting thém 1 don vi.

4.3.6, Lénh DEC

Toan hang Bude
Chite ning Ladder Instruction lap
D trinh
Gia trj thanh ghi _[ DEC D ] DECD KnY, KnM, KS, 3
tang thém 1 don T,.C,D, V., Z
vi mdi khi cé tin
higu ddu vao.

Vi du:

X000

I__| l—[ DEC 00 ] Méi khi X000 déng thi gid tri ca

DO giam di 1 don vi.
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4.4. CAC LENH DICH VA QUAY

4.4.1. Lénh ROR

. Toan hang Budc

Chirc nang Ladder Instruction 5 13p trinh
Tht;{c hién. qu?y { ROR D n] ROR D n KnY, K. H 5
phai n bit cla KnM, KS,
thanh ghi méi T. C, D,
khi cé dau vao. Vv, 2
Vi du:

Khi X000 = 1:
X000 Y017 Y000

| |MOV K50 K4Y000]

lofofo]ofofolofo]ofo]r][1][qjo]1]o]
Khi X001 = 1:

. ROR K4Y000 K4 Yo7 Y000
H— N feTo T ToToToTol6 o oTo oo o 111
_—
4.4.2. Lénh ROL
Toan hang Budc
Chirc ning Ladder tnstruction lap
D n trinh
Thue hién quay ROL D n KnY, KnM, | K, H 5
trdi n bit cla {ROL D n] KS, T, C,
thanh ghi méi khi D,V 2
c6 dau vao,
Vidu:
Khi X000 =1:
X000 Y017 Y000
[—{Moviczookavoes] [ ToTo a0l o o o o o 1] o]e]]o]
%001 Khi X001 =1:
Y017 Y000

“_[ ROL K4Y000 K4]

[ofoTofolofo]1]r]ofo]1]a]ofolo]o]

——— e ——
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4.4.3. Lénh RCR

Toan h s
Chirc ning Ladder Instruction oan hang .Buqc
1ap trinh
D n .
Thyc hién quay RCR D n KnY, K, H 5
phdi n bit cla { RCR D ”] KnM, KS,
thanh ghi méi khi T, C, D,
¢ ddu vao, va gia vV, Z
tri cOa bit bi quay
cuéi duge ghi vae
mM8s022
Vi du:
Khi X000 = 1:
| xnoo Y017 ‘ Y0060
p—{vov xzooxavooo] | [oTo 5 o 0 o] o 11 0 0] o[0]o0]
Khi X001 = 1:
X001
“__[ RCR K4Y000 K4 ] Y017 __ Y000
[0]oJo]1]ofo]1]]o o001 1]o]0]
L MB022 = 1
4.4.4, Lénh RCL
L i Toan hang Bl,‘rdc
Chirc ndng Ladder Instruction : lap
D n trinh
Thuc hién quay RCL D n KnY, K, H 5
trai n bit cla -[ RCL D n ] KnM, KS,
thanh ghi mbi khi T, C, D,
cd dau vao, va Vv, Z
gia tri cla bit bj
quay cudi dudc
ghi vao MBQ22
4.4.5. Lénh SFTR
Tean hang Budc
Chuac ning Ladder Instruction lap
S,D n1, n2 trinh
Thue hién  dich SFTR SDn1|Y, M, S, K. H 5
phai n2 bit ngudn ‘ESFTRS D n1n2] n2 X
b3t dau tr S vao Ving X
thanh ghi ¢cé 6 dai chi vdi S
n1 bt ddutr s
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4.4.6. Lénh SFTL

Tedn hang Budc
Chire nang Ladder Instruction lap
S5,D n1, n2 trinh
Thue hién dich trai SFTR 8 DY M S {.KH 5
n2 bit ngudn bt *[SFTRSD’”"‘?] nin2 X
dau tr S vao thanh Ving X
ghi ¢b dé dai n1 chivdi S
bat ddu tr S
Vi du:

Khi X000 = 1, X001 = 1 {
X001 Y000 X000 =1

'_lTI—_[SFTLXOYOkBk‘I] [o]oJoJoloJo]o]1 +—

Khi X000 = 0, X001 = 1

Y000
[o]ofofofofof1]0]

4.4.7. Lénh WSFR

Toan hang Budc
Chirc néing Ladder Instruction lap
S, D ni, n2 trinh
Thuc hién dich WSFT S D { KnY, KnM, K, H 9
phai n2 tir nguén {WSFTS 0”1"2] n1n2 KnS, KnX,
bAt diu tir S vao T.C
thanti ghi cé 46 Ving X
dai n1 tir bt dau chi vai S
tr S
4.4.8. Lanh WSFL
Toan hang Bude
Chuc ning Ladder Instruction " lap
S,D n1, n2 trinh
Thuc hién dich WSFT S D | KnY, KnM, K, H 9
trai n2 U nguédn {WSFTSDM”% nn2 KnS, KnX,
bt ddu tir § vao T,C
thanh ghi cé do ving X chi
dai n1 tir bt ddu vdi S
tr S

101




4.4.9. Lénh SFWR

Tedn hang Budc
Chirc ndng Ladder Instruction lap
5,D n trinh
Thuc hién ghi dis _[ SFWRSDn | KnY, KnM, K. H 9
: - SD
lisu tir S 1an lugt |1 SFWR “] KnS, KnX,
vao thanh ghi c6 T,C
df:: dai n to bit Viing X chi
dauty D véi S
4.4.10. Lenh SFRD
Toan hang Budc
Chirc nédng Ladder Instruction lap
5,D n trinh
Thuc hién ghi doc SFRDSDn KnY, KnM, K, H 9
dit héu tf thanh ‘[ SFRDSD “] KnS, KnX,
ghi cé dé dai n ti . T.C
bit ddu tr S va Viing X chi
4.5. CAC TOAN HOC V01 SO THUC
4.5.1. Lénh ECMP
Toan hang Budc
Chue niing Ladder Instruction lap
81, 82 D trinh
So sanh hai tif s6 ECMPS182D [ K,H,D Y, M, S 13

thuc 81 vdi 52
két qua ghi vao 3
bit tir bit D.

Néu S1 < 52 thi
D=1,
Néu 81 =
D+1=1.

MN&u 81 > S2 thi
D+2=1

S2 thi

{ECMP 5182 D]
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4.5.2. Lénh EZCP

Toan hang Budc
Chifc niing Ladder Instruction lap
51, 82, 83 D trinh
So sanh cac tir EZCP 5152530 K.H,D Y. 13
s6 thuc S1, §2, —EZCP S182 33% M. S
83 két qui ghi
vao 3 bit lién ti€p
rthau tif bit D,
D=1 khi 83 <«
S1va 52
D+ 1=1khi 81
<583<82
D+ 2=1khi 83
> 851vaS2
4.5.3. Lénh EBCD
. Toan hang 4
Chifc ndng Ladder Instruction ,Buac
s D lap trinh
Chuyén ddi s6 thuc _[ EBCD S D ] EBCDSD D D 13
thanh s& nhi phan.
4.5.4. Lénh EBIN
Todn hang 2
Chic ning Ladder Instruction ‘Bl.rdc
S D lap trinh
Chuyén ddi sé EBIN 8D D D 13
nhi phan thanh { EBIN SD ]
86 thuc.
4.5.5. Lenh EADD
Toén hang .
Chire ning Ladder Instructien I-Bl:c{c h
81, 82 D ¥p inn
Céng s6 thuc S1 EADD 8152D D D 13
vai s thyc S2 ‘[EADD S1s2 D] K, H
két qua ghi vao
D.




4.5.6. Lénh ESUB

Toan hang

Chire ning Ladder {nstruction nBqu
81, 82 lap trinh
Trr 81 cho S2 ESUBS1S2D. | K, H,D 13
két qua ghivao D ‘I:ESUB 5182 D:[
4.5.7. Lénh EMUL
Toan hang .
Chuc ning Ladder Instruction I,BL:d‘ch
_ $1, 52 p | #PN
Nhan s& thuc S1 EMULS1S2D | K, H, D | Y, M, 13
v8i sG thyc 82 {EMU'- 182 D] S
két qua ghivao D
4.5.8. Lénh EDIV
. Tean hang -
Chire niing Ladder Instruction I_Bl:d‘ch
s1, 2 D ap trin
Chia S1 cho 52 1 EDVS182D K.H D+« Y, M, 13
két qua ghi vao D { EDIV $182 D] s
4.5.9. Lénh ESQR
- ) Toan hang Budc
Chirc «t3ng Ladder Instruction . .
1ap trinh
S D -
Khai can bac 2 ESQR S D Y M
cia S két qua ghi { ESQRSD ] KHD o 9
vao D.
4.5.10. Lénh INT
) . Toan hang Bude
Chirc ning Ladder Instruction R .
lap trinh
S D :
Chuydn s8 thuc INTSD K.H,D | Y, M, 13
. : INT
S thanh sé thap { sp :| S
phan, k&t qua ghi
vao D
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4.6. LENH DPONG HO THOI GIAN THUC

Gid i thi gian thue titc thdi duge luu trong 7 thanh ghi dac biét i
D8013 dén D8019 céc gia tri duoc iuu nhu sau:

Thanh ghi Thdi gian IL_ru Gia tri )
D813 Giay 00-59
r_ D8014 Phit 00-59
DBO15 Gig | 00-23 .‘
D8016 Ngay -. 01-31
DBO17 | Thang * 012
D018 | ) Nam i : 6d—99
08019 Th(fwtrong tudn L 0-6 (sﬁﬁ—sat}

— Lénh doc thoi gian thuc: TRD

Toan hang dc 13
Chirc ning Ladder instruction Bu .r.: lap
D trinh
Boc thdi gian thuc TRD D T,C, D 13
trong cac thanh ghi, —[ TRD D j
két qua ghi vao D,
Vidu:
X000
|_._[ TRD DO ]

Thanh ghi Dirligu Gia tri Thanh ghi D lidu
Dgo18 Nam 00-99 Lo Nam
08017 Thang 01-12 D1 Thang
D8016 Ngay 01-31 D2 Ngay
D8015 Gig 00-23 D3 Gid
Dgo14 Phat 00-59 D4 Phut
D8013 Giay 00-59 D5 Giay
D8019 Thit 0-6 (Sun—Sat) D6 Tha

1G5
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— Lénh dat thdi gian cho déng hé clia PLC: TWR

Toan hang -

Chirc ning - Ladder Instruction -Buo‘c

. 5 lap trinh
ddng hd lay tir S
Vidu:
X000
I__[ TWR D10 ]

Thanh ghi Dir liéu Gia tri Thanh ghi Dir liéu
D10 Nam 00-99 D80o18 Nam

D11 Thang 01-12 Dao17 Thang

D12 Ngay 01-31 D8016 _ Ngay
D13 Gid 00-23 :> DA8o15 Gig
D14 - Phat 00-5%9 D8014 Fhat
D15 Giay 00-59 D8013 Giay
D16 Thir 0-6 (Sun—Sat) D8019 Thir

4.7. LENH PID
Toan hang | Budc
Chirc ning Ladder Instruction lap
$1,82, 53D | {rinh
Nh&n mét gia tri PID $18283D D* 9

ddu vac tinh toan
theo ham PID va
ghi gia tri vao
dich D

_EPJDS1 szssn]

4.8, DIEU KHIEN TUAN TU VOI LENH STL

Bai todn dicu khi€n tudn tu 12 bai todn diéu khién cé cdc hoat dong
ndi ti€p nhau theo mét trinh ty hodc mot quy luat nhat dinh.
STEPLADDER, goi tat 1a STL, 14 cong cu diéu khién trinh ty ding
PLC rat hiéu qua. Ky thuat 1ap trinh ndy twong tv véi su bidu dién so dd
chifc nang cia hoat dong trinh tu, thay thé cho phuong phdp diing té hop
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logic truyén théng. Lap trinh STL c6 cdc dic diém lam cho viéc diéu
khién trink tv dugc don gian nhu:

— Kha nang giir duoe trang thii hién hanh nhd ding c& trang thai S ¢é
kha ning chét.

— Tu dong vo hiéu duge trang thii trude d6 khi chuyén vio mot trang
thai méi.

— Dé dang thyc hién phan nhanh OR hoiac AND.
a) Vi du don gian

] X000
] X001
] X002
X000
| B
| I [ seT s0 }
-
[ st S0 ]_
Y000
4
X001 .
| r
I I [ sET s }
[ STL S1 :|_
Y001
(
X002
r
%_ [ SET  S2 ]_
-
] STL S2 }
Y002
!
L
r
: }= RET ].
[ END }

Hinh 4.1,
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b} Lip chuong trinh cho céng nghé

Start

' . S3 X2 S4
Chon hé thong 1a khi nén, thiét 5 >
bi dong Iuc 1a xilanh kép didu S1
khién bang van kép 5/3. %11
— Mach dong luc:
$2
51 g2 53 54
) [ il
A
| xt1 XL2
oo N4 Mo X
1 L A
o 1N ree |d /o T 4l T iy /Y _
Y1 viv Y2 v |v \z
©
Hinh 4.2,
- Phan cényg dia chi:
Piu vao ] Dia chi Biura Bia chi
Start X000 Y1 Y000
Stop X001 Y2 Y001
S1 X002 Y3 Y002
52 X003 Y4 Y003
S3 X004
54 X005
— Mach dicu khién: Stop
220vAC
o o Siar \

A

| = ESLOV xoflx 2 ><4|x G|x1o|x12|x14[x1¢3| .

Linie ]24v x1|x3fx5]x7[x11[x13[x15 X-ﬂ"

FX2N -32MR-ES/UL

com] ¥ 1] 3fomd v 5] v 7komf v 1[Y13|cow]¥15_¥17]

24VDC T ivA '3
v Y4
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— S0 do chiic nang hé théng 1am viéc I chu k¥, chu k¥ sau phii nhan

lat Start:

Chuong trinh:

|ﬁ 53
3 S1

1
g

Hinh 4.4.

Start 51 53

1 |l M j|/|f [ SET 511 }
[ STL S11 }

Y1

52 { }
I } [ SET  s12 ]_
[ STL  S12 :|_

vz

X (F
I I [ SET 813 }
[ STL  S13 }

rvs
S4 L ]_
H t { SET  S14 ],
[ STL  S14 :].

Y4
[ H

[ RET ]_

[ END }
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— So d6 chitc nang hé théng Iam viéc lien tuc:

I—-| Start

Hinh 4.5.

— Chuong trinh diéu khién lién tuc:

URCACHC

110
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Start s 83 -
|| —+f 11— — seT s
L sTL st
Y1
(
52 .
{ | [ seT  s12
[ sTL  s12
Y2
]
S L
{ | [ seET s13
[ sTL  s13
Y3
[
S4 L
{ | [ seT s14
—{ sTL  s14
Y4
]
L
$1 s3
— | { | { seT st
[ ReT
[ EnD




4.9. XU LY TiN HIEU TUONG TU VOl MODULE FXON - 3A

Module FXON-3A 1a module vao ra tuong ty né bao gém 2 channel
ddu vao va 1 channel ddu ra véi d6 phan giai 8 bit. Ddu vao/ra ¢6 thé 1a
dang dién 4p 0-10Vdc hoic 0-5Vdc, hoac cé thé 1a dang dong dién

4mA-20mA tuy lya chon.

/5

Voltage Voltmetr]ae ( E]l
, OFFSET ™~ ¢

generator
/ ~—
A/ OFFSETY O
POWER
ey,
Il"lj:"u:'»\"*:l >
[£0)
OFFSET G_
Dl'(; m‘“

prs—

Hinh 4.8. N&i tin higu dign ap vao
dau vao.

Voltage
output

Current
output

[ROS] TN [INA|

ZWROT] 2N | 2NIA |

:

Current  Ammetr
generator

Hinh 4.9. N&i tin hiéu dong dién vio
dau vao.
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Current Voltage
cutput output

Ammeter e
+
AN v
&) Voltmeterxj
Hinh 4.10. N&i ddu ra dong dién. Hinh 4.11. N&i dau ra dién ap.

— Lénh doc tin hi¢u tir ddu vio analog clia module FXON—3A: RD3A

Toan hang Budc
Chirc nang Ladder Instruction lap
M1 M2 . D trinh
Boc tJ’n hiéu _[RD3AM1 M2 D:| RO3A M1 | KHXnX Kny, | T.C, D 13
tr dau vao M2 D KnM, KnS, T, C, KnY,
analog D.V.Z Knh,

KRS

Trong dé:
M 1a vi tri cda module, KO dén K7;
M2 1a kénh tin hiéu ddu vao, K1 cho kénh | hoac K2 cho kénh 2:
D 12 viing nhé luu gid tri D = 0-255(8 bit).

Vi du: X000

|__[ RO3A KO K1 DO ]

—-L¢nh out tin hiéu ra ddu analog cfia module FXON-3A: WR3A

Chire ‘ Toan hang BL‘rdc
3 Ladder Instruction lap
nang M1 M2 s trinh
Boc tin hidu _[WR3A M1 MZS] WR3A M1 | K, H, KnX,KnY, | T,C, D, 13
tr dau vao M2 D KnM, KnS, T, C, KnY,
analog DV Z KnM,
KnSs
Trong dé:
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M1 la vi tri cua module, KO dén K7
M2 1a kénh d4u ra, K1 cho kénh 1 hoac K2 cho kénh 2;
S 1a viing nhd dé dua dit lidu ra.

Vi du:
X001

l___[ WR3A KO K1 D8 j

4.10. LENH PHAT XUNG PWM

Toan hang Budc
Chire nding Ladder Instruction lap
t T D trinh
Tao xung PWM _l: PWM tTOD ] PWMITOD [K, H KnX | ¥ 13
KnY, KnM,
Kns, T, C,
D,V Z
Trong dé:
t 1a thoi gian xung duong;
TO la chu ky xung;
D 1a ddu ra phat xung.
Vi du:
X000 t
I_[ PWM D10 K50 Y000 ] Y000 L LT 1
y  TO )

CAU HOI VA BAI TAP CHUONG 4

Bai tap 1: B&m thai gian séng cuia dao cit kim loai

- Yéu cdu céng nghé

M6t Iudi dao dung dé cat 3 san pham kim loai A, B, C. Néu dem cét san pham A thi
cir c&t 10 san pham A thi phai thay dao. N&u dem cat san pham B thi ¢l 100 san pham
B thi phai thay dac. N&u dem cét san phdm C thi cv 500 san pham C thi phai thay dao.
Nhung s8 san pham cit trong 1 ca iam viéc 14 ngdu nhién, dé nhan bigt 2 san phim
ngudi ta ding 3 cam bién SA, SB, SC. Hay lap chudng trinh giai bai toan trén khi dac
hét thdi han sir dung thi bao ditng hé thang.

Bai tap 2: Diéu khién may khoan ty déng

- 80 dé céng nghé

15.GT PLCA 1 13



Start

T Fss-

VI X, T

52 L J - —
Run
®
Stop V2. X T Vi | vz | w1
® L | x L

T
s3 C--
S4
L J

Hinh 4.12,

- Yéu cdu céng nghé

Ban dau khoan dang & vi tri cdm bién S1. Nhan nat Run trén bang didu khién mi
khoan bat dau tién xudng véi van téc V1, mdi khean quay thuan. Khi tai gan phéi can
khoan gap cam bi&n $2, mii khoan chuyén sang quay v&i van téc V2. Khi khoan dudc
nita phdi gap cam bién $3, khoan dao chiéu quay va tién 1&n vai van t8c V1 d8 xa phoi,
Khi g&p 82 khoan lai dao chiéu va ti€n xudng khoan tiép phan phoi con lai. Cho tdi khi
gap S4 khoan lai dao chigu va tién ién trén két thic mét chu trinh lam vigc. Mudn dimng
hé théng ta nhan vae nat Stop.

Bai tap 3: Diéu khign may trén lidu

- S0 dé céng nghé

sSM

Run Stop P1 P2

© @® —/\—l

Man ® Auto & —t"‘ %
BP1 BP2 b [T —__]
@ @ Is3

BEM Bv 182

® ® | 7 —d

<>
N

Hinh 4.13.
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- Yéu cdu céng nghé

+ Ché& d6 auto; Chuyén céng tic ch& d& sang auto, khi nhan va nut Run (ban dau
thiing rong ti€p diém cda céc cdm bién nd) — PLC ra lénh cdp dién cho P1 bom liéu 1
vao binh. Khi lidu 1 déy 1&n vi tri 1s1 (tiép diém Is1 dong lai) — P1 van tiép tuc bom. Khi lidu
1 ddy 1én dén vi tri Is2 — PLC ra lénh ditng P1 déng thdi ra 1&nh khdi dong P2 va M. Khi
lidu 2 duge P2 bom day dén vi tri Is3 — PLC ra lénh dimg P2 cén M van tiép tuc khudy.
Sau 1 phut PLC ra I&nh dirng M dong thdi ra iénh md V bat ¢au qua trinh xa. Khi lidu xa ra
ngoai thi l&n lugt tiép diém cla cac cdm bidn 1s3, 1s2, is1 md ra. Khi ls1 md ra thi PLC ra
I&nh déng van V, déng thdi ra I1énh ddng bom P1 qua trinh lai 1ap lai nhu trén.

+ Ché do man: Khi chuyén céng tic chuyén ché do sang vi tri man thi P1, P2, M, V
dude diéu khién bdi cac nat nhan trén bang diéu khién. Khi nhan vao nat Stop thi toan
b hé thdng dimg.

Baj tap 4: Didu khién canh tay robot

- S0 dé céng nghé

left limitswitch {ls) right limitswitch {rs)

Sensor(sr)

Bang 2
Quay phai @ § Quay trai
Run
Stop
Hinh 4.14.

- Yéu céu céng nghé

Hé& théng dudc trang bi cac cam bién: Cam bién kiém soat sy nang ha lsu, isd.
Cong tic hanh trinh gidi han géc quay cla tay s, rls. CAm bién phat hién cé vt trén
hang 2: sf. Cam bién phat hién tay khap, md: ars. Ban dau robot ndm & vi tri bang 2,
trang thai nang va canh tay md. Khi nhan vac nat Run bang 2 chuyén vat dén vi tri sr.
Khi sr phat hién cé vat thi PLC ra lénh diing bang 1 déng thdi ha tay robot xuéng d€ gap
vat. Khi vat da dugc gap PLC ra lénh nang tay lén.
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Khi tay da dugc nang lén PLC ra I&énh quay phai cho dé&n khi canh tay cham rls thi -
dimg quay phéi ddng thai ra Iénh ha canh tay. Khi ha song PLC ra Iénh m& tay nh3 vat,
khi vat nh3 song thi ra lénh quay bang 1 déng thdi nang canh tay 1&én. Khi qua trinh nang
két thuc thi ra 1&nh quay trai déng thdi dimg bang 1. Khi canh tay cham vao lIs thi ra iénh
dirng quay trai két thic mét chu trinh lam viéc. Qua trinh lai 18p fai ndu & vi tri sr co vat.

Khi nhan vae nit stop thi robot phal hoan thanh chu trinh mai ding. Khi robot dang lam
viéc ma xay ra mat dién thi khi cé dién trd lai né phai hoan thanh chu trinh dang lam dd.

Bai tap 5: Didu khién dén nga tu giao théng theo thdi gian thuc

Hay Iap chuong trinh digu khién dén nga tu giao thang theo thai gian thuc vai cac
ché dé:

T 6 gid

— 8 gid, cac dén lam viéc d ché da 1.
Tir 8 gid — 11 gid, cac dén fam viée d ché do 2.
Tir 11 gia — 14 gid, cac dén lam viéc d ché& do 1,
Tir 14 gidy — 17 gig, cac dén lam viéc & ché do 2.
Tu 17 gid — 19 gig, cac dén lam viéc d ché do 1.
Tir 19 gig —+ 22 gid, cac dén lam viéc & ché do 2.
Tl 22 gid — 6 gid ngay hém sau, cac dén lam viéc d ché d6 3.

Ché dé 1: Xanh 10 gidy, d6 20 giay, vang 5 giay.

Ché db 2: Xanh 20 giay, dé 30 giay, vang 10 giay.

Ché dd 3: Pen vang nhdp nhay sang 10 giay, tit 10 giay.

Bai tdp 6: Diéu khi€n déng co khéng déng bd roto day quan
~ 80 d6 cdng nghé

Run Stop

Speedd @
®

R

FUSE

® .
R1 YY) kmz

R3

| }KMSm KM4

Hinh 4.15.
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— Yéu cdu céng nghé

Khi nhdn vao nat Run PLC didu khién déng cong tic 1o KM1 va KM5 lai. Béng co
dudc khdi ddng voi ba dign trd phu mic véo rotor. Sau thdi gian 3s thi KM5 ty déng md
ra dong thoi KM4 déng lai, loai dién trd R3 ra khéi mach rotor. Sau 2s ti8p theo KM4 md
ra dong thdi KM3 déng lai, loai ti€p R2 khdi mach rotor. Sau 1s tidp theo thi KM3 md ra
dong thoi KM2 déng lai, loai R1 ra khdi mach rotor két thic qua trinh khdi déng clia
dong ca, dong cd tam viéc voi toéc d6 dinh mic Speed0. Khi nhan vao nut Speed? thi
KM2 md ra déng thai KM3 déng lai, R1 dugc dua vao mach rotor 18c d6 ddng cd giam
xudng 1 cép. Tuong tif khi nhan vao cac nat cén lai. Mudn dimg déng cd ta nhan vao
Stop toan bé cac cong tac to ddu md ra.

Bai tap 7: Biéu khi&n may khoan 4 13

— S0 dd céng nghé

S7 XN 85
’ 1 &
START YN : :
'
: 1
! YT
1
3 XT : :54
o
51 ™, &
'
'
: 1
LW L
Al ZN Run
Sto
Hinh 4.16.

- Yéu cdu ¢céng nghé

May khoan dugc didu khién bdi 3 motor: motor truc Z ding d& nang (ZN), ha (ZT)
mili khoan; Motor truc Y ding dé dich chuy&n mii khoan (YT, YN) dén cac diém trén
truc Y; Metor truc X ding dé dich chuyén mai khoan (XT, XN) dén cac diém trén truc X.
Trén truc Z ¢6 hai han vi hanh trinh 13 51 va 82, truc X ¢6 hai han vi hanh trinh 1a S3 va
54; truc Y cb hai han vi hanh trinh 14 S5 va $6. Qua trinh hoat déng cla hé théng dudc
mo ta trén so d6 cong nghé: Vi tri ban dau khoan nim & vi tri 83, truc Z dang & vi tri
nang mii khoan S1. Khi nhan nat Start chuyén déng ZT thuc hién ha mii khoan @&
khoan. Khi khoan dén S2 thi thyc hién dao chiéu ZN dé rat mai khoan 18n. Khi mai
khoan dugc nang 1&n dén S1 thi thuc hién chuyén dong XT dé thuc hién viéc di chuyén
mii khoan dén vi tri §4, qua trinh khoan lai tién dién nhu trén. H& théng lam viéc tdi khi
thuc hién xong viéc khoan 4 18 va trd vé vi tri $3 thi hé théng ding.
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Bai tap 8: Diéu khién can dinh lugng
- S0 dé cong nghé

Run

Stop

Q@ (0/
. Bang 1 / oo
@ Jozamu >4 (_o/

Motor 1 .

|
1
@ - %
Py = -
1
1y

ooz o 21

Motor 3

Hinh 4.17.

- Yéu céu céng nghé

Ls2, Ls1 |4 ¢ac cam bi€n phat hién mic lidu trong xilo chifa lidu. $1, S2 1a cac ¢cam
bién phat hién 0 ¢an trong xe va phat hién ¢4 xe goong & vi tri can.

Khi nhan vao nit Run trén bang diéu khién, néu d vi tri clla can cé xe godng, va xe
godng 3 trang thai rbéng thi 1an lugt cac motor 3, 2, 1 dude khdi déng dé€ quay cac bang
tai. Khi bang 1 quay thi van 2 dugc md dé xa lieu. Khi lieu day xe S2 phat tin hidu, den
bao sang. Lic d6 ra ¥énh khoa van 2 ddng thdi difng motor 3. Sau 2 giay thi difng motor
1, 2. LAy xe goong day ra va dua xe rdng vao thi dén tat va qua trinh i4p lai nhu trén.
Néu xilo hé&t liéu cam bién Ls1 s& phat tin hidu, van 1 s& dugc md dé cép liéu vao xilo
khi xilo ddy Ls2 phat tin hiéu, van 1 $& bi khoa lai.

Toan bd hé th8ng ding khi nhdn vao rit Stop.
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Bai tap 9: Piéu khién hg théng cdu truc cho céng nghé ma dién tu déng
- S0 dé céng nghé

Is 1 Is 2 Is 3 Is 4 Is 5

S N - ——

|
[X)
I
|

< 1/
<

<]
<]

Cau truc

BE rira BE tdy Bé& ma lan 1 B& ma Ian 2
Phéi ma

Run Stop

Man__ Au

u @ d
e ©

[ r
]

Hinh 4.18.

- Yéu cdu céng nghé

Vi tri ban dau cla hé théng la vi tri nhu trén so dé IGc nay Is1 va Is7 dang déng.
Chuyén céng téc chuyén ché dé sang vi tri 'au’. Nhdn vao nat Run cau truc nang phoi
can ma lén dén khi gap Is6 thi ditng nang, cau truc dich chuyén sang phai. Khi cau truc
cham vao Is2 thi difng qua trinh sang phai va bat dau qua trinh ha. Khi Is7 déng thi ding
qua trinh ha va thuc hién rita trong 4 giay. Sau 4 gidy cau truc lai nang phéi Ién cho dén
khi cham Is6 thi cau truc lai dich chuyén sang phai. Khi cau truc cham Is3 thi né dimg lai
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va ha phdi xudng bé tdy thuc hién tdy trong 3 giay thi cau truc lai nang lén. Qua trinh
dién ra nhu trén tai vj tri b& ma 1dn 1 va ma tan 2 tai mdi bé cau truc dimg 5 giay dé ma.
Sau khi ma xong 18n hai, cdu truc nang san pham l&n. Khi Is6 déng, cdu truc dich
chuyén sang trai, Khi qua vi tri Is4, 1s3 cdu truc khdng dimg. Khi cdu truc cham is2, cau
truc dirng va ha san phdm xudng bé rifa va thuc hién rita trong 2 gidy. Sau do san pham
lai dudc nang 1&n va cdu truc lai dich chuyén sang trai, khi gap 1s1 cdu truc ha san
pham xudng két thic mét chu trinh. Toan bd hé théng ditng néu nhadn vao nat Stop. Khi
chuyén céng tic ché d6 sang 'Man’ thi cac qua trinh ‘I&n’, ‘xudng’, ‘phai, ‘trai' & dugc
diéu khién béing cach nhan vao cac nut trén bang didu khién.
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Chuong 5

HUGNG DAN SU DUNG PHAN MEM
MELSOFT GX DEVELOPER V8.0

Viéc st dung phian mém lap trinh cho PLC ho FX s€ rat thuin tién
néu ta su dung phan mém MELSOFT GX DEVELOPER V&.0 do no c¢6
rit nhiéu vu diém so véi cdc phién ban lap trinh cii. $ay 1a maot phicn ban
méi, cé giao dién 1ap trinh kha thuan ti¢n, dé st duny. Sau day li cich cii
dat va cic budc thue hién dé ¢é thé lap trinh mot chuong trinh va chay
mo phong véi PLC.

5.1. HUGNG DAN CAI BAT

Dé ¢6 thé cai dat phan mém GX DEVELOPER V8.0, ban phai ¢6 dia
cai do nha sdn xudt cung cip vi day 1 phian mém ¢ ban quyén. Nha cung
cdp sé cho ban md cii dat. GX DEVELOPER V8.0 chay trén nén
Windows, nén ban phai cai dat mdy tinh mot trong cic phan mém
Wwindows sau: Win98, Win2000, WinXP. hoic Windows Vista.

Khi cai dat vét GX DEVELOPER V8.0, ¢6 hai phan ma nguoin ciu
dat phai cai: trude hét, ban phai ¢l moi truong cho phan mém, sau do

mé&i cai chuong trinh chay. Ca hai phan cdi dat nay déu ¢ trong mot
dia cai.

5.1.1. Cai moi trudng cho phan mém GX DEVELOPER V8.0

- Déng tat ca céc cira s6 dang lam viéce lat.

- Dua dia cai dat phin mém GX DEVELOPER V8.0 vio 6 doc CD -
ROM.

~ Kich hoat CD - ROM.

— Chon folder EnvMEL dé m& phin cai dat mai truong phian mém.
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@ ‘:a My Network Places
:E} Recyde Bin
) MELSOFT Application
I£2) Thanh toan truc tiep-DTCN-07

yManual
CD)update
_INST321
3 _1soeL
(%) _sETUP.DLL
_sysl
_userl
@ COEXTRA1
q datal
DATA.TAG
m . HOALUC
lang
@ layout
(%) Licchedk.dl
as
[®) PrOCHECK. dI
ﬂ setup
Setup
&8l serup
"HsETUP

setup.lid
Hinh 5.1.

Kich dup vao
Folder EnvMEL
dé md phan cai
dat mai truong
phan mém

— Chon Setup dé cai dat moéi trudng lam viéc cho phan mém:

_INST32I

setup.lid
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— Chon Next:

Environment of MELSOFT
Installation o

‘Welcome to the Environment of MELSOFT Setup program. This
program will install Ervironment of MELSOFT on your cormputer.

It is strongly recommended that you exit all Windows programs
before running this Setup program,

Chck Cancel to quit Setup and then close any programs you have
unning, Click Next to continue with the Setup program,

WARMING: This program is protected by copyright law and
international treaties

—ry

Unauthorized reproduction or distnbution of this program, o any
portion of it, may result in severe civil and criminal penalties, and
will be prosecuted to the maximum extent possible under law.

Mo . o AT s W

Hinh 5.3.
— Chon Next:

Environment of MELSOFT
Installation

iThe pragram installs the necessany system files for
finstaling MELSOFT product into the computer.
iThe usage of this program for purposes other than
iinstalling of MELSOFT product is prohibited

<Back | MNext » ] Cancel

Hinh 5.4.
— Cho trong vai gidy, sau dé chon Finish két thic qud trinh cai dat
moi trudng chay cho phan mém:
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Environment of MELSOFT
lInstallation

Setup Complete

Setup has fireshed nstaling Environment of MELSOFT on your
compule:.

Click Firish to complete Setup.

Hinh 5.5.

5.1.2. Cai dat phan mém GX Developer V8.0

Sau khi da cai dat moi truong chay cho GX Developer V8.0, nhan chuot
vao bi€u tugng ciia CD — ROM dé thodt khoi phan cai dat méi trudng 1am viéc.
Chon file Setup.exe dé bét dau cai dat phan mém GX Developer V8.0:

% SWBD5C-GPPW-E (D:
i File Edit View Favorites Tools Help

@gad* - @ “ @ipscaﬂ:h l‘@m

i Address [€ i\

Folders X [CDNaviPlus
(@ Desktop C2ENVMEL
&= ﬂ My Documents ©6x_com
=] 9 My Computer CQamManual
B e Win (C:) U"d‘"e
ERB ] 5v/8D5C-GPPW-E ()] —Ifsml
H Se»* Documents (E:) @—I‘D&
[ S <f> (F:) q_,SEFUP.DLL
(E3] B’ Control Panel q—‘w“
@ ) Shared Documents ’l_userl.
@ ) HaMuoi's Documents %E‘:TAI
- 2
= 3 I::cl‘:;t:v;;k Places DATA.TAG Nhan chudt Vé?
© MELSOFT Appiication f JHOALUC file Setup.exe de
£ tiepDTCN-07 ‘5"‘9 bat dau cai dat
] layout
Ucchmldu phadn mém GX.
@ os
(%) PROCHECK. Il
setp
N setp
4 seTup
| SETUP
setup. lid
Hinh 5.6.
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— Chon OK khi ¢6 canh bdo nén déng tat ca céc cira s6 dang lam viéc lai.

GX Devélopér Version 8
Installation

Install

There Is a possibility for improper installation : ;
if you execute without dosing all the running applications(Induding resident programs).Ok?

ok |[ cance |

Hinh 5.7.

— Chon Next khi ban muén cai dat ti€p hoiac Cancel khi muén huy
bo phan cai dat:

Welcome to the SWnD5-GPPW Setup program. This program
will install SWnD5-GPPW on your computer.

It is strongly recommended that you exit all Windows programs
before running this Setup program.

Click Cancel to quit Setup and then close any programs you have
wnning. Click Next to continue with the Setup program.

WARNING: This program is protected by copyright law and
international treaties.

Unauthorized repraduction ot distribution of this program, or any
portion of it, may result in severe civil and criminal penalties, and
will be prosecuted to the maximum extent possible under law.

Cancel l

i

Hinh 5.8.

— Néu ban ti€p tuc (tic chon Next & phan trén), ban sé dén phén dién
thong tin vé ngudi cai dat. Cé thé chon cdch dat tén tuy y:
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Type your name below. You must also type the name of the
company you work for.

Name: ]Khoa Kiji thust dign b

Company: lT rudng dai hoc Céng nahigp Ha Nai

Hinh 5.9.

— Chon Back dé quay trd lai budc trude, chon Next dé tiép tuc cai
dat, chon Cancel d¢ huy bo phan cai dat. Gia thiét ta tiép tuc chon Next:

. Registration Conﬁ}

mation
You have provided the following registration information:
Name: Khoa Kij thust dién tl

Company: Truteng dai hoo Céng nghiép H3 Nii

Is this registration information correct?

Yes

Hinh 5.10.

— Chon Yes dé khing dinh thong tin ban dua ra Ia ding. Sau khi chon
Yes, 0 budc nay ban phai dién ma cai dat chuong trinh do nha cung cép
phin mém dua ra:
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Please enter the product ID of the product.
Please input in single byte English characters.

»

MNest > Cancel

Hinh 5.11.

— Sau khi dién ma cai dat, ban chon Next:

Please select install following function, :
(ST Language is a shucturizing text language that is defined by
|ECB1131-3 standard)

I st [Structured Text) language programming function

< Back l Next > Cancel

Hinh 5.12.
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— Khong ddnh dau vao 6 tréng, ti€p tuc chon Next:

Select Components

Select component of "Only for monitoring'* GX Developer.
If select the only for monitoring edition, can not edit program, and
wite to PLC.

I™ Only for monitoring GX Developer

< Back I Next > | Cancel

Hinh 5.13.

— Chon Next:

T —

Select Components

Flease select install components.

I Import from Melsec Medoc format file{printout).
I Import from Melsec Medoc format file.

- € Back I Next > I Cancel I

s
)
¥
b
)
5
¥
h
|
£

Hinh 5.14.
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— Chon Next ti€p, & budc nay ban phai chon dudng din cho phan cai
dat cia minh. Néu déng y véi diong din may tinh dua ra, ban c6 thé
nhan Next, hoac muén chon dudng dan khic, hiy nhan chuot vio Browse
roi chon dudng dan theo y minh:

The setup wil install S\nD5-GPPW in the following directary.
Click [Next] to install in this directory.

Click [Browsse] and select the directary for installing in other
directory. :

Click [Cancel] for not installing.

i Destination Folder —
| CAMELSECY

Hinh 5.15.
— Chon Next, va ban phai cho trong mot vai giay dé qua trinh cai dat
hoan tat:
GX Developer Version 8
Installation

cmelsecigppwitrace.dil

EERTETEICIT

Hinh 5.16.
— Qud trinh cai dat phan mém GX Developer két thiic khi hién ra
thong bdo nay, ban chi can nhan OK Ia hoan tat viéc cai dat:
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Information

Installation d K
1 ) Cmppietzd the installation of this product.

Lancel I

Hinh 5.17.

5.2. TIM HIEU MOI TRUGNG LAP TRINH

Click dip chuot trdi vao bi€u tugng cua phian mém lap trinh GX
Develpoper trén man hinh Windows hay nhan chuét vao Start = GX
Developer.

Click dap vao biéu
tugng cla phén
; mém lap trinh
LSRN
A

Hodc vao Start =
GX Developer

9%

Hinh 5.18.
Khi dda vao phdn mém, Click chudt trdi vao Project — New hoic
nhan t6 hop phim Ctrl +N dé tao mot Project méi.
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IF MELSOFT series GX Developer
Project Edit Fnd.ﬁeplace View Online Diagnostics Tools Window Heb

Naw project . hlhlﬁl _/] él %l

Open project ...

Hinh 5.19.

Chon ho PLC, kiéu PLC, ngén ngi lap trinh cho PLC. Dé dé dang lap
trinh ¢6 thé lua chon ngon ngir Ladder sau dé click vao OK dé chon:

New Project
PV
FXCPU ~
I "““‘I Cancel l
PLC Type
[raNie) ]
: P'ogam type____i___._l r L&d Se"i"lg e TS ST ANAIES, RN, .
& Eadde | & Do not use label !
C SFC I~ MELSAPL € Use label

e os7 | [Select when usmg ST program.
J FB ard stiuctures)

I™ Device memory data which is the same as program data's name is created.

rSetup project name —

[T Setup project name }
|
|

Diive/Path  |C:AMELSEC\GPPW
Project name ! Browse... I

Title |

Hinh 5.20.
Sau khi nhan OK, man hinh soan thao Iénh duéi dang Ladder hién ra.
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W MELSOFT series GX Developer (Unwet project) - (LD(Edit mode)  MAIN 1 Step]

AEEIEIET

] - 1_ I
| y il

Lom R i t fovrmts [ [ T
Hinh 5.21.

Sau day, ta s& tim hi€u vé moi trudng lap trinh clia GX Developer khi
lap trinh cho PLC FX2N(C).

Thay vi phai vao timg thu muc cla menu, ta cé thé nhan chudt vao
nhitng bi€u tugng di hién ra trén man hinh soan thao:

D|cd| 8 &[Bl8|-|~| alelel 2] ael =]

Kiém tra tham s& PLC.

p  Kiém tra trang thai logic
clia cac thiét bi ngoai vi.

—>  Giam sat didu khidn mé.
—> L&y dir liéu dang giam sat.
—»  Doc chudng trinh diéu khién tir PLC.
—  Nap chuong trinh diéu khién vao PLC.
> Tim chudi ky tu.

— Tim lénh dudi dang Instructions.

—® Tim trang thai logic clia ngoai vi.
—  Khic phuc lai lénh vifa thuc hién,
> Huy bd I&nh vira thuc hién.

—»  Dan mét doan Iénh vira copy.

—»  Copy mét doan lénh vifa danh dau.

—»  C&t mét doan Iénh vira danh dau.

—  Lénh in toan bé chuang trinh didu khién.

—»  Lénh Save dir liéu dudi mot tén da co sin.

—  Lénh md mét file theo duding dan gdi y.

—> Lénh tao mét Project mai.

Hinh 5.22.
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Xét mot taskbar khéc ta c6:

Hién ho#c khéng

-:” _,J [gl-q:__, hién Ién day dit liéu.

I Program

Parameter » Lénh ma file dir liéu tuong ing

Device memory -1 —| LI=lx] véi hai & bén trai.

T LR T reETrTr T B

Lua chon cac hién
thi tuong lng véi
su lua chon vdi 6
bén trai.

\ 4

Lua chon céac hién thi nhu
———— chudng trinh chinh, bang
chu thich, tham sé, bd nhd
thiét bi.

Hinh 5.23.

C6 mot cach khac dé hién thi man hinh lap trinh bang cich click
chuot vao nhitng biéu tuong tuong tng. Vi du: Nhin vao MAIN khi ban
mudn vao man hinh soan thio 1énh; Nhan vao COMMENT khi ban muén
vao bang khai bdo dia chi hinh thic; Nhéan vao PLC parameter dé khai
bao tham s6 véi PLC.

ko] (Unset project)
E@ Program

b MAIN
E{E Device comment
. [ comment
E@ Parameter
@ PLC paramete
~ Device memory

Hinh 5.24.
Sau khi vao MAIN dé vao man hinh soan thao, ban s dung thu vién
lénh dudi dang Ladder dé viét chuong trinh diéu khién (c6 thé ding cic
phim tat ggi y kém theo).
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Xoa bd 1énh ré nhanh
(phim t&t Alt+F9),

Tao lénh ré nhanh
(phim t&t F10).

Tao l1&nh néi tiép
(phim tat Ctrl+Alt + F10).

-

ls- T2o Iénh néi song song vdi sudn xuéng cia
tiép diém (phim tat Alt+F8),

Tao |énh néi song song vdi sudn 1én cla tiép
diém (phim tit Alt + F7).

= Tao Iénh tiép diém sudn xudng (phim tat Shift+F8).

— Tao |énh tiép diém sudn 1&n (phim tit Shift+F7).

—» Lénh xd6a dudng ndi doc (phim tat Ctrl+ F10).

— Lénh xéa dudng néi ngang (phim tat Ctrl+ F9),

— Lénh tao dudang néi doc (phim tat Shift + F9).

—» Lénh tao duang ndi ngang (phim tat F9).

- Tao lénh vai ham méc vudng (phim tit F8).

L—»-Tao lénh vdi ham méc tron (phim tit F7) (goi dau ra).

— Tao tiép diém thudng déng ndi song song vdi vi tri con trd ditng (phim tat Shift +F6).

— Tao tiép diém thudng déng tai con trd ding (phim tit F6).

= Tao tiép diém thudng ma ndi song song vdi vi tri con trd ditng (phim tat Shift +F5).

L—» Tao ti€p diém thudng md tai con trd ding (phim tit F5).

Hinh 5.25.

Sau khi dya vao thu vién 1énh dé€ viét chuong trinh diéu khién, phin
ti€p theo chiing ta s€ tim hi€u cich chuyén déi ngén ngit lap trinh, gidm
sat trang thdi vao ra... qua hinh 5.26.

134



'ﬂ@l FiH| a,ﬂIE*FI_J itlﬁliél =T

L Kiém tra chuong trinh

diéu khién.

Chuyén déi (bién dich chuong trinh).

Chuyén déi (bién dich toan bé chuong trinh).

L  Tim tiép diém hosc diu ra.

L—» Thém tham s& giam sat.

P Ghi nhé.

“—» Dién giai.
—®  Chd thich,

—=  Giam sat (ch& dé Write).

—  Giam sat trang thai lam viéc cla chuang trinh.

> Ché& dé Write.

—  Ché& d6 Read.

L Chuy&n ngén ngir lap trinh,

Hinh 5.26.

Tat ca nhitng phan bi phit m& déu khong phit hop véi dong PLC va ho
PLC ma ban lua chon.

5.3. CAC BUGC THUC HIEN LAP TRINH CHO MOT CHUONG TRINH

Dé lap trinh cho mot chuong trinh dugc diéu khién bing PLC, ban
phai lam cdc budc sau:

Budc 1: Khai bio mot Project méi.

Bude 2: Lya chon ho PLC, kiéu PLC, ngén ngit 1ap trinh.

Bude 3: T man hinh soan thao, click chudt vaio COMMENT d¢é khai
bdo dia chi hinh thic. Pay 1a mot budc 1am rat quan trong dé khi lap trinh
gitip ban c6 thé viét tén dia chi todn hang cua lénh giéng nhu tén clia cic
thiét bi thuc.

Khi muén khai bdo dia chi hinh thdc cho bién thudc viung nhd nao,
hdy g6 tén viing nhd vao phan: Device name sau dé click chudt vao niit
Display.

Vi du: Muon khai bdo dia chi hinh thitc cho cdc bién diu vio ta go
X0 vao 6 Device name sau dé click chudt vao nit Display. Tuong tu cho
cac ving nhé nhu Y, M, D...
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* MELSOFT series GX Developer {Unset project) - [LD(Edit mode)  MAIN - 1 Step)
jkwtanﬁmamthmmmmw

|
35]] el :

| s | e =
5 =Ff-|"D1F'=;?£2IM|FE

G EETE TR

Nhan chuét vao ) &
COMMENT dé goi bang
khai bao dia chi hinh thifc

Ready ZrI] Fost statior: I f Gevate [ [ [T [T 4

Hinh 5.27.

Chit y: Device Name la dia chi thudc vung nhé ¢é dinh ctia PLC.

Comment la chi thich rd rang cho khai bdo ciia Alias. Phin chi thich
nay khong anh hudng dén qua trinh viét 1énh.

Alias 1a Ky hi¢u (tén) do nguoi lap trinh dat tén cho dia chi ¢6 dinh
cua PLC (c6 su phan biét chir hoa va thudng, khong dugc dit trang cdc
tén 1énh trong tap 1énh ciia GX Developer).

# MELSOFT serion GX Doveloper (Unset project) - [Device comment COMMENT]
[ Project. Edit  FindReplace Converd  View Onine  Disgnostics  Tooks  Window:  Hel

- =
DlE] @] % {me] -]
Viét tén cac viing nhd khac dé
khai bao dia chi hinh thic. VD:
MO, Y0, DO,... réi nhan vao
_..a-"""fr
Ready T FRAKC) T Faoat station raw |

Hinh 5.28.
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Bude 4: Click dip chuot vao phan MAIN dé tr& vé man hinh soan
thao 1¢énh ban ddu sau khi da hoan thanh viéc khai bao dia chi hinh thic.
Dua vao thu vién 1énh di chi ra, nhin chudt vao thu vién réi viét dja chi
cho cic bi€n da nhap.

Vi du: Nhan Start thi dén sang nhip nhdy theo chu ky 10s (5s sdng, Ss tat).

Nhan Stop, dén tit.

Hay lam céc budc tir 1 dén 3 dé c6 duoc:

® Céch khai bao PLC (FX 2N(Q)), lua chon ngon ngit lap trinh (Ladder).

e Khai bdo dia chi hinh thic:

Device Name Comment Alias

X0 Bat dau start

X1 Ding stop

YO Nhap nhay den

MO Trung gian tg _

TO Dinh thai gian tre |

Str dung t6 hop phim Alt+Ctrl+F6 hoac vao View — Alias dé thay déi
viéc hién thi bién hinh thitc hoac bién tuyét déi.

e Nhén chudt vao MAIN dé vé man hinh soan thao 1énh:

— Pat chudt vao vi tri diu nguén bén tréi.

— Nhan phim F5 trén ban phim dé goi tiép diém thuong md: Pién tén
ti€p diém X0 & 6 con trd nhip nhdy réi an Enter (hoac nhan chuot vao OK).

et project] - [LD(Edit mode)  MAIN. 1 Step]
T proect st i Corvmt ew Orie Dbgosties Tock windwe Bep

ﬂfﬂ.l.i!l@ﬁﬁlﬁ_@l_u_ugMJ |
*J wﬁléﬁﬁ ] 11 2

Tew
LF..\EI

Hinh 5.29.

Nhan phim F6 trén ban phim dé goi ti€p diém thuong déng: Pién tén
tié€p diém X1 & 6 con trd nhip nhdy réi an Enter (hoac nhan chuot vao OK).
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£ MELSOFT series GX Developer (Unset project) - [LD{Edit made} - MAIN 1 Step]
T Projct Edt FindiReplace Cowert Vew Ondt  Disgrostcs Tooks Window  Help -

'owlnlmmalnlwuma| PO o Il
JILLE&&MMLMJ

gﬂﬁﬂﬂJJ

rlinh 5.30.

Nhan phim F7 trén ban phim (hodc dua chudt vao vi tri ddu ra trén
thu vién 1énh (hint 5.25) d€ goi 1énh dua ra: Pién tén dau ra & 6 con trd
nhép nhdy réi 4n Enter (hodc nhin chuot vao OK).

« MELSOFT series GX Developer {Unset project) - (LD(EGit mode)  MAIN. 1 Step]
)Pt Edt FindiRerlce Comvert View Crioe. Diagrustics Tods Window Help -

Dlia] & 3[ulel-|-] eialel zls] elalglel e I3 o
e ealn] 5l oela) plalote] ol il v
u=R ol sls| sl e Sls s @ el

JﬂdmmwﬂmhlhlballhhhlIMITIﬁnﬁﬂ
E— _.
B IR

B

) coment . -

EEPHM . i i mo——

.@ PLC parameter Enter symbol
5] Device memory [

Hinh 5.31.

— Dat chuét vao vi tri cdn n6i song song, nhan phim Shift + F5, dién
tén ti€p diém thudng md réi dn Enter hodc nhan chuot vao OK.
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%3 diong 4. Memonch , LSPT i D, i 7 husa oy

Hinh 5.32.

— bat chuét vao vi tri can dién tiép ti¢p diém thuong md MO & phia
ddu ngudn bén trdi, Iam tuong tu nhu & trén dé ¢ ti€p diém thuong ma:

Enter symbol

Hinh 5.33.

— Dat chudt vao vi tri mac néi ti€p ti€p diém thuong déng TO véi MO,
lam tuong tu v4&i goi ¥ O trén:
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et Vs (ndne Pstics Tooln  Windoss  Haly -

MJM&HMM%@JHW _u

Hinh 5.34. Tao tiép diém T0 mic néi tidp vai Mo.

— Nhan phim F7 trén ban phim (hoac dua chuot vao vi tri ddu ra trén

thu vién 1¢énh hinh 5.25) dé goi 1énh dua ra, dién tén diu ra & 6 con trd
nhdp nhdy: TO K100 r6i an Enter (hodc nhan chuét vao OK).

140

= I

Hinh 5.35. Khai bao bé dinh thdi gian To.



— Dat chudt vao vi tri tao dudng néi doc, nhan phim Shift + F9 (hoac
nhdn vao nit tao dudng ndi doc nhu & hinh 5.25) réi nhan Enter hoic
nhan vao nut OK.

5 MELSO) { j ILD{ i
T bropct £t Fiedifeplwe Cowet vew Orlve Dagposies Took Swincow  Helb

Dis|a| 8] 2|w@|-|-| QRIS £[4]| 8la| D@ Fonr ]
f : | ] | lE[_ |

3 e
#| @l 53

Hinh 5.36. Tao dudng néi doc.
— Nhan phim F8 (hodc nhdn vao nit goi ham méc vudng trén hinh
5.25) dé tao 1énh so sidnh: g <= TO k50 vao phin con trdé nhap nhdy roi
an Enter hoac nhan vao nit OK.

W e t

Hinh 5.37. Tao Iénh so sanh.
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— Nhan F7 (hoac nhin chuot vao 1énh goi ddu ra nhu hinh 5.25) dé
tao lénh dau ra YO:

Hinh 5.38. Tao Iénh diu ra Y0.
— Chuong trinh dié€u khién hoan thién:

Hinh 5.39. Chuong trinh diéu khién hoan thién.
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Budge 5: Nhan vao Convert trén Task bar (hoac nhan F4) dé chuyén
déi chuang trinh. Budc nay phai dugc thuc hién thi méi nap chuong trinh
diéu khién vao PLC. Sau khi chuyén ddi, néu chuong trinh diing ci phdp
lénh man hinh soan thao chuyén tir mau xdm sang mau tring, néu sai sé
hién ra bdo 16i tai vi trg con tro dimng.

 MELSOFT serbes oper (Unset project) - [LDJEGIE mode)  MAIN 13 .L|
Proect Bt Nm Corwtrt View Oriee n-u-.lm Te vn-h hb

— o Y Sy | _.:I._....____

Sl i 11 12 al el =)
|| :r_!’l'-iﬂf"_fmlnlrﬁlr:l il P e S :]gyllé:!.—":|?T]:":—!fi‘0|-';-|¢ |i !
| start stop T rl
ol ——F CH I
patdau ung trung )l
gian |
tg
|}
trung
gian
|
tg tre K00 |
44— |_'_’,r—_ — o — {tre )1
trung  dinhthei dinhthoi |
gian gian gian
[<= tre ES0 1 - (den )
dinhthel nhaprhay
gian
| . — ._.__—_[_Eng

Hinh 5.40. Chuong trinh sau khi dugc chuyén dai (bién dich).
Bude 6: Cat chuong trinh diéu khién dudi dang file. Buéc nay duoc
thuc hién khi da Convert chuong trinh (né€u khong chuong trinh ctia ban
s€ bi x6a hét).

Chon Project — Save as...: Ban ¢6 thé dit tén file thy ¥ & phan Project name.

Save the project with a new name [E
Project drive [-e] -
¥ B3 Sysimage
B0 Ari E:Trb

bad nhapnhay
i rhapnhayl
B3 S ampleComment

DiiverPath  [C\MELSEC\GPPW
_ Corcel |

P_gg'pc['h“e'_" Idennhaprhay‘ ancel

Title |

Hinh 5.41. Cat chuong trinh dudi dang file.



Buéc 7: Chuyén PLC vé ché do STOP: click chuot vao Online—
Remote Operation (hodc dn t6 hop Alt+6).

Remote operation IX]

r Connection targel information

Confiection interfate  [COMI ¢ |PLC module

Target PLC Network. no. ][I Station no, [Hosk PLC lype |F>¢2N[E]
PLC status IS ToP

System'bype MELSOFT series GX Developer
[ Rstion ﬁl b Execute?
' PLC

d | Yes I No I

- Dperation during RUN, S SE——— € Hoth systems (& & B)
Chon STOP — Execute[ =~ "
Y, OK erose r Specify execution unit
— Yes — — |j
> Board no |1

Execute [ Close l

Hinh 5.42. Pua PLC vé ché& dé STOP.

€ Allow temoving the merm

Budgc 8: Nap chuong trinh sang PLC. C6 thé nhén vao biéu tugng nhu
gol y hinh 5.22, hay click chuot vao Online—» Write to PLC — OK.

Connecting inteiface  [COM1 ] <> [PLC module i
PLC Connection  Network No. ] Station No. [Hgst) PLC type
Target memory [ -] I Title "

File salaction | Device dﬁﬂj Progra‘n] l:ommonl

| Param+Prog I S all IE‘.ancdaI aeluclicitill

Close

B Program

= m Device comment
| _hA COMMENT
= @ Farametsr

----- B PLC parameter

|
I
8
&
]
Q
£
g
3
3
“

Transfer setup. ..

Keyword setup.

Chon Select all —»
Execute — Yes —
OK— Close

HAemote operation.. .

Hedundant operation...

Cleat PLC memory...

Format PLC memory. ..

Arrange PLC memaory...

Create title....

Largest. contiguous: Total free space o
volume I Bytes C Joytes

volume

Hinh 5.43. Nap chudng trinh diéu khién vao PLC.
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Buaoc 9: Doi vai gidy trong qua trinh nap cho dén khi PLC di nhan
dugc chuong trinh diéu khién. Chuyén PLC sang ché d6 RUN, cdch 1am
giong nhu buée 7 (hinh 5.42).

Budgce 10: Giam sat trang thdi ctia cdc bién diéu khién bing cich vao
Online — Monitor— Start Monitor (All Windows) hoac nhén té hgp phim
Ctrl+F3 hoac ngimg gidm séat trang thii Online — Monitor— Stop

Monitor (All Windows) hoac nhén t6 hgp phim Ctrl+Alt+F3. Khi gidm sit
man hinh c¢6 dang:

© MELSOF T series GX Developer {Unset project) - [LD(Manitor mode Monitoring)  MAIN IBSlepl |
jjwmmwmmmrﬂmrw =3

T 3[R T Rad
I_]P'ooram ___] I ‘g.- .
1"’ af
smslsmg! z&ﬁ_Jm;JzJﬂﬁl@_!nmt_li
.—.::m-:l x start stop
o o}— | (g )
[=] . {Unset projec] - ;
=3 Program fbatdau ng trung_ gian
émem s
® co)
) com I
@[] Paramete frung_ gian
) Device me 1g tre K100
4] p— {lre b
rung_ QB"F"‘N dinh tno:
gian gian
[ <= tre K50 I —{den )
dinh thoi nhapnhay
Qian
1?' —{END ¥

Hinh 5.44. Giam sat trang thai va dir ligu ca chuong trinh diéu khién.

Hay nhéan cédc niit nhan start duge néi vé6i dia chi X0 ctia PLC hay
stop dugc n6i véi dia chi X1 ctia PLC dé thay su thay déi trang thdi cia
den dugc ndi vai dia chi YO cta PLC.

Doi vai gidy trong qué trinh nap cho dén khi PLC di nhan duogc
chuong trinh diéu khién. Chuyén PLC sany ch& do RUN dé thuc hién cdc
lénh diéu khién.
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C6 thé gidm sdt trang thdi cla cdc bién diéu khién bang cich vio
Online — Monitor — Start Monitor (All Windows) hoac nhan t3 hgp phim
Ctrl+F3 hodc ngling gidm sdt trang thai Online — Monitor —» Stop
Monitor (All Windows) hoac nhan té hop phim Ctrl+Alt+ F3.

Hay nhdn cdc ndt nhan start duge néi véi dia chi X0 céia PLC hay
stop dugc ndi véi dia chi X1 cha PLC dé thdy sy thay déi trang thdi cia
den duge néi véi dia chi YO ctia PLC.
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Chuong 6

HUGNG DAN SUDUNG PHAN MEM
FX-TRN-BEG-E

6.1. HUGONG DAN CAl PAT

— Thiét bi yéu ciu
+ Dia CD: PLC training Software;
+ Mady tinh c6 cédu hinh:

CPU Pentium 500MHz ho#c cao hdn

RAM 64MB ho&c cao han

8 citng T&i thidu 150MB

A

O CD 01

Monitor XGA (1,024 x 768) hoac cao hon

Video Video card 8MB ho#c cao hon

Hé diéu hanh Microsoft Windows 98, 98SE, ME; Microsoft Windows 2000;
Microsoft Windows XP1; Microsoft Windows NT4.0

— Trinh tu cai dat

+ Buéc 1: Pua dia CD vao 6 CD:

+ Budc 2: Tir man hinh Window chon chuét phai vao Start — chon Explore.
-

Vao Explore
dé cai
chudng trinh

Open
L Eplore
Browse with ACDSee
Search...
Scan for viruses by Bkav 2006
W Add to archive. ..
W Add to “Start Merwirar”
W compress and email...
W Compress to "Start Merurar” and emal

DL 735 am
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W FXTRAINING (E:)
Fle Edt Vew Fovortes Toos  Hels

&
0!-&-0-&},@5.-@ E.Fdﬁs‘:m' @ . :

=10
@ 3 INERTER
W £ moTion
2D grc
[ ==
@ S DUoNG (F:)
® [ Control Panel
W () Shared Documents
& 3 HTC_Co's Documents
@ N My Network Places
® Recyce Bin
IE2) Thuong trink mon hoe new
D Do tai NCEH
B 2 Mau De cuong chi tet
I3 Mew Foider
1D thanh Loan hang thang. £48 nghi cikc &

Chon vao day dé
md thu muc cai
dat.

4 unititled - Paing

Fie Edt Vew Favortes Tock Help
Qe - & r'}:,O—-wc.-

@ &) My Documents

& N My Computer
& % SYSTEM (C:)
G % HIC (D2}

= 65 FxTRAINING (E:)
S D ane #%»)

@ £ Fx Software % o =
@ 6 P C Chon tiép vao
® L3 Fe-TRAINING & 2 2

day dé mad thu
muc cai dat.

W 03 GOt
@ ) INvVERTER
® £ MoTIoN
B D qpc
@ & servo
@ S DUONG (F:)
@ B Control Panel
il ) Shared Documents
i £ HTC_Co's Documents
@ N My Network Places
8 Recycle bin,
i3 Chuong trinh mon hoe new
2 De bai NCKH
@l ) Maw De cuong chi tiet
I Mew Folder
(23 thanh toan hang thang. D% nghi céc &

start T E 5

W Fi-TRAINING

Hinh 6.3. M3 thu muc cai dat.
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% SwOdSc_FXTRN-BEG

[ e TRAmaNG Swidse_PrTRN-BEG

x Files Currently on the CD

B O

Jnst33i.ex TS0l s

datal hdr DATA.TAG

@ ) My Documents
@ I My Computer

@ S SYSTEM (C:)

& S HTC (D)

& €9 PIRAINING (E:)
B apc
£ Fi Software
WD P AL
B 2 Fx-TRAINING

0 maras
£ SwidSc_FXTRN-BEG
& 3 cor
@ ) INVERTER
@ £ moTIon
@ enc
W 5 servo

S DUONG (F:)

@ B cortrol Panel

@ [ Shared Documents

@ 3 HTC_Co's Documents

B My Natwork Places

¥ Recycle Bin

) Chuong trinh mon hoc new

£ De tai NOKH

£ Mau De cuong chi tist
IE3) Mew Foldar
IE2) thanh toan hang thang. B8 nghi cac dc

FX-TRN-BEG-E

A = = £
Setup.di _sysl.cab _Sysl.hdr _userl.cab autorun.inf
layonst bin o8 uq satup bm setup.

Description: 32-bit Setup Lau.ncher
© Company: Instalisheld Software Corporation

_userlhdr

Sae: 720D

File Yergion: 5.52.164.0

Date Created: 1/11/1999 3:42 PM
Chon file Setup.exe
dé cai chuong trinh

Chouu Duﬂnmon lo:nlhn

Setup will instal FX-TAN-BEGE in the folowing folds:

To instal bo this lolder, chok Mest Chon V‘ao
Toinstall o & cdiiesent foldes, chck Biowse and select anothe: "
Holder

“You can choose not to mstall FX-TRN-BEGE by cicking Cancel

Deestiration Folde: —
C:\Program Files\FXTRN

Concel |

< Back. ! Neat » !

Hinh 6.5. Cai dat chuong trinh.
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-
TRN-BEG-E

=

Bl eloome bo the P TANBEG E Selup progam. Ths -
ﬁ progeam el et F-TAN-DEG-E o ius compsten. Chon vao

day.
1t = strongly imcommended hat you el o \wndows prognams
bl g this Setug peogram

Chek Cgnenl 1o guit Setun and then close any programs you
have ruvere. Chek Newt b corrum with the Setun progism

WARNING: This progesm is protected by copyright law and
tmmtonl e stes

i o s peogiam, o sy
Detion of 8, My resul in seveie crl and crminad . and
il by prosacutad b he masimmm axlant possbie un

t T
FX-TRN-BEG-E

Select Program Folder Ch :
on vao
Setup vl add program cons o the Progiam Fokie Exted below

“fons may bype & new folder name. o select one fom the sasting day
Foldess kst Chok Nest o continue

Program Foldess:
eiousenrecii: - R
Essting Foldess:

Admrwitislive Tooks
gm LASER SHOT LEPA210

amet
Irtel Network Adagters
Kaspessky Antiius 7.0
LACVIET mid2002

Hinh 6.7. Cai dat chuong trinh.

£ SWODSC-FXTRN-BEG-E Setup

FX-TRN-BEG-E

Copying FA-TRN-BEG Files .

Hinh 6.8. Chd trong khi chudng trinh dang cai dat.



FX-TRN-BEG-E

Chon vao
day dé hoan

Setup has frished nataling FX-TAN-BEG-E on your computer. thanh cai

Setup Complete

Setup can launch the Read Me fle and FX- TRM-BEGE.

Ciick Firish bo complete Salup. O

Hinh 6.9. Hoan thanh cai dat.

~ 2 -~ ~ - e ]
6.2. TIM HIEU MOI TRUONG MO PHONG

— Khdéi dong phan mém
Ty

Moziia Firet

B eewanee
M) Set Progrem Access ana Defaults 3 WEN Messengar T8
Al vetiey 200 | g Remcte Assisterce

Wi Pdndows Cataleg :

Bam vao

| wocme Frese ay dé
*.1uwlh’_micv\’\lul ) Orcod Famiy Reiens d,ay dé

| @ pec khaoi déng
a Motepad T Frotoss 6 Professional 3

I | |8 oucxrma Aterraeme phan mém
@ mmamna,«: a i
e s | €0 St st
) Tureln iiltlas 2006
am«nm ) unnmarsmen
@ Vielkey 2000
i
- W) asove Erioge
. Adove Help Certar
M, Ao inagefmady G52
% Adobe Protoshop C52
ol Aduie Rewder 70

* v v e oww

AN Py g mrrie

Hinh 6.10. Khdi déng phan mém.
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Dé khéi dong phan mém: Tt man hinh Window chon thanh khoi
dong Start — chon MELSOFT FX TRAIER — chon FX-TRN-BEG-E.

Bam vao
day dé
chon céac
cép doé
bai hoc

Bam vao day
dé chon cac
bai hoc cu
thé

Hinh 6.11. Man hinh lam viéc chinh.
Man hinh lam viéc chinh 1a noi hoc vién ¢6 thé lua chon cdc bai hoc
6 cdc trinh do khic nhau, ¢ day b6 trf cdc cap trinh do tir d& dén khé tng
VvOi cac chir cdi: A, B, C, D, E, F. Trong méi cap trinh do ciing lai ¢6 cdc
bai hoc tir dé dé€n khé dugce ky hiéu tir bai 1 sao dén 4 sao.
— Céc cira s6 ctia phan mém:

| Clra sé md
phéng hé ) _ phéng céc
théng thuc thist bi vaolra

Clra sé trang
thai cac dau
vaolra

Cira sé
lap trinh

o f SRELUNLE sasisals vawsunao|]

0000000 GO0IGTOD DEDEE0T

ol Y3UETILE 881625 canswuin

26006008 00000000 S000GRN

Hinh 6.12. Cac cira s lap trinh.
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6.3. HUONG DAN CAC BAI TAP MO PHONG

Vi du: thuc hién bai tap B1. basic I/O program.
Tur clra s6 chuong trinh chinh chon cédc bai hoc trinh do B sau dé
chon bai B1. .

SWOLSC TRN-BLG-L

Chon Edit Ladder
dé soan thao
chuong trinh

e

00000088 B5O0YOHE COO0OT:

HREELUZY d58gcas

Dat con trod
vao day dé bat
dau soan thao

inERaN-0

Chon vao
thanh céng cu
dé tim Iénh

e - e OO o) B— B
-

52 SWODSC-FXTRN BEG-E

Chon tiép diém md va
gd dia chi vao day,

sau dé chon OK

$i 8

e Y

$208

Eniee|

suznl| ¥

§1; 3:=i ¥eal =1

g Eo e N e el

R PR =
0 B B B B4 ENY O Mo B— B 5= 553 roa =3

& unaitled « Paine

Hinh 6.14. Soan thao chuong trinh.
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Chon d4u ra va gb dia
chi vao day, sau dé6
chon OK

Lamo dispiay |

0000

SRUEEHNE a3dE
0OCOD000 0O000TO0 :
HEUEEHYE S8WisE58 wosswn-n

fire G344 FHP 0! A0 B L/

Hinh 6.15. Soan thao chuong trinh.

Sau d6 chon Write to
PLC dé gia nap
chudng trinh

| promect Ed ol iew Onine  Took

Oparaion seitohes I

Lamip e sphmy

Q0O

| @._-ﬂ-b'?]-

))

o | i
ca
1
H
L
Chon convert o
dé dich chuang R
trinh B8 gE || =
¥ " "w oo
mssaly
B
B i |2
B AR B4Y PO TO A= @] seniiEe

Y8 G "3 Suoegsadoc Mo

22 swoosc-parn-eec£

Hinh 6.16. Dich va nap chudng trinh.

o Wity 3t P |
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WOD5C-FXTRN-BEG-E

0000
e

Opermion switches I

Sau khi nap xong chudng trinh ta
chon OK dé bét ddu mé phéng. Né&u
ta nhan chuét vao nat PB2 ta quan sat
thdy den PL1 sang, va quan sét tré
chuong trinh ta sé& thay trang thai lam
viéc cla chuong trinh.

0000 VO0O0VO000 |

00000 O00GOLOOT
EIRNZE venpwwaa |,

PERIE worswman

-2 02011 -]
HEREREEE
LT 011
HERREENUE

Hinh 6.17. Chay mé phong.
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