GIOI THIEU TONG QUAN VE PLC MITSUBISHI
1. Giéi thiéu vé PLC
1.1 Lich sir ra doi va phat trién caa PLC .

Trong céac hé thdng san xuét, cac hé thdng thiét bi tu dong va ban tu dong, hé
thng diéu khién gitr vai tro diéu phdi tat cac hoat dong cia may mac thiét bi. Cac hé
théng may mac va thiét bi nay thuong rat phic tap, ¢6 rat nhiéu dai luong vat Iy can
phai diéu khién dé c6 thé hoat dong dong bo hoic theo mét trinh ty cdng nghé nhat
dinh nham tao ra mot san pham nhu ¥ mudn. Tung dai luong vat 1y don 1é ¢6 thé duoc
diéu khién théng qua moét mach diéu khién co so dang twong tu hodc gian doan. Dé
diéu khién nhiéu dai luong vat Iy dong thoi, ta khdng thé dung dugc cac mach diéu
khién tuong tur ma phai sir dung hé thdng diéu khién logic. Trudc day hé théng diéu
khién logic thuong duoc sy dung la hé thong kiéu logic relay. Nho su phét trién nhanh
chong cua khoa hoc ki thuat, céc thiét bj diéu khién logic kha lap trinh PLC
(Programmable Programmable Logic Controller) d3 xuat hién vao nhitng nim 1969 dé
thay thé cac hé théng diéu khién relay. Cang ngay hé théng PLC cang tré nén hoan
thién va da tinh nang. Cac PLC ngay nay ngoai kha ning cé thé thay thé hoan toan céc
thiét bi diéu khién logic kiéu co dién, ma con cé chic niang thay thé céc thiét bi diéu
khién twong tu. Cac PLC thudng duoc st dung rong rai trong cac wng dung dién cong
nghiép.

Nhirng wu diém ndi bat cia PLC :

— Giam dén 80% s lugng day néi.

— C6ng suat tiéu thu cua PLC rat thap .

— Kha ning tu chuan doan do d6 gitip cho viéc sira chita duoc nhanh chéng va dé dang.
— Chire ning diéu khién thay d6i d& dang bang thiét bi 1ap trinh, khi khdng cé cac yéu
cau thay ddi cac dau vao - ra thi khéng can phai nang cap phan ctng

— Giam thiéu s6 luong role va timer so vai hé diéu khién cé dién.

— Thoi gian dé mot chu trinh diéu khién hoan thanh chi mat vai ms, diéu nay 1am ting
téc d6 va ning suat PLC .

— Chuong trinh diéu khién cé thé duoc in ra gidy chi trong thoi gian ngan, gidp thuan
tién cho van dé bao tri va sira chira hé théng.

— Chure ning 1ap trinh d& dang, ngdn ngit 1ap trinh d& hiéu, d& hoc.



— Kich thudc nhé gon, dé dang bao quan, sira chira.

— Dung lugng chuong trinh 16n dé c6 thé chira duoc nhiéu chuong trinh phuc tap.

— Hoan toan tin cay trong mdi truong céng nghiép.

— D& dang két ndi dugc véi cac thiét bi thong minh khac nhu: may tinh, két ndi mang
Internet, cac modul mé rong.

— P4 tin cay cao, kich thudc nho.

— Gia ban canh tranh.

Hién nay trén thé gidi cd rat nhiéu cac tap doan cong nghiép ché tao bo diéu khién
PLC nhu: PLC cta hdng OMRON, PLC cua hidng SIEMENS, PLC cua héng
MITSUBISHI, PLC cua hdng FUJISU va PLC cua hing LG . O Viét Nam bo diéu
khién PLC xuét hién dau tién vao khoang nam 1990 trong mdt s6 nha may san xuét xi
mang nhu nha may xi mang Hoang Thach sir dung bo diéu khién S5 ciia hing Siemens.

1.2 Ung dung PLC trong cong nghiép.

Hién nay PLC da duoc tng dung thanh cong trong nhiéu linh virc san xuat ca
trong cong nghiép va dan dung. Tir nhitng wng dung dé diéu khién céc hé thong don
gian chi c6 chuc niang dong mo ON/OFF thong thuong, dén cac tng dung cho cac linh
vuc phuc tap, doi hoi tinh chinh xac cao, trng dung céc thuat toan trong qua trinh san
xuat.

Mot sé tng dung caa PLC trong cong nghiép :

— Hé thdng nang van chuyén.

— Day chuyén dong goi.

— Céc robot lap giap san pham .

— biéu khién bom.

— Day chuyén xir ly hod hoc.

— Cong nghé san xuat giay .

— Day chuyén san xuat thuy tinh.

— San xuét xi mang.

— C6ng nghé ché bién thuc pham.

— Day chuyén ché tao linh kién ban dan.
— Day chuyén lap giap Tivi.

— biéu khién hé théng dén giao thong.



— Quan ly tu dong bai dau xe.

— Hé thdng bao dong.

— Day chuyén may cong nghiép.
— biéu khién thang may.

— Day chuyén san xuit xe 6to.

— San xuat vi mach.

— Kiém tra qua trinh san xuat .

Hinh 1: Ung dung PLC trong céac linh vuc cdng nghiép



2. CAu triic co ban cia mgt PLC .

PLC 1a mdt thiét bi cho phép thuc hién cac thuat toan diéu khién sé thong qua
mot ngdn ngir 14p trinh. Toan b chuwong trinh diéu khién s& dugce luu vao trong bd nhé
ciia PLC. Diéu nay 1am cho PLC gidng nhu mot may tinh, nghia 1a ¢6 bd vi xt 1y, mot
hé diéu hanh, bd nhé dé luu cac chwong trinh hd tro diéu khién, dir liéu, cac cong vao-
ra dé két ndi voi cac ddi tuong diéu khién... Nhu vay c6 thé thiy cau trac co ban cua
mot PLC bao gid ciing gdm céc thanh phan co ban sau

- M6 dun ngudn (Power supply)

- M6 dun x1r 1y tin hi¢u ( CPU)

- M6 dun vao (Ouput module)

- M6 dun ra (Input module)

- M6 dun nhé (Memory)

- Thiét bi 1ap trinh (Programming device)
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Ngoai cac module chinh nhu trén, PLC con ¢é cac module phu trg nhu module giao
tiép mang truyén thong, module ghép ndi cac module chirc nang dé xir 1y tin hiéu nhu :
module két ndi véi cac can nhiét, module diéu khién dong co budc, module két ndi véi
encoder, module dém xung vao...

a. CPU (Central Processcing Unit)

La bo xu Iy trung tdm né ¢ nhiém vu diéu khién va quan Iy moi hoat dong bén
trong PLC. Bo xur Iy s& doc va kiém tra chwong trinh dwgc chta trong bé nho
(Memory), sau d6 sé& thuc hién tht ty ting I1énh trong chwong trinh, s& dong hay ngat
cac dau ra. Cac trang thai ngd ra ay duoc phat dén céac thiét b lién két dé thuc thi. Va
tda bo cac hoat dong thuc thi d6 déu phu thudc vao chuong trinh diéu khién duoc luu
gitr trong bo nho .

b. B¢ nhg (Memory)

Dung dé chtra chuong trinh s6 liéu, don vi nho nhat 1a bit. Bo nhé 1a ving nam
gitt hé diéu hanh va ving nhé cua ngudi st dung (hé diéu hanh 1a mot phan mém hé
théng ma né két ndi PLC dé PLC thuc sy hoat dong duoc).

Tat ca cac PLC déu sir dung cé4c loai bo nhé sau:

— B§ nhé¢ RAM (Random Acess Memory):
La bo nhé c6 thé nap chuong trinh, thay d6i hay x6a bo dir liéu bat ky Iic nao.
Dit liéu cia RAM s& bi mat néu ngudn dién nudi bj mat. Bé tranh tinh trang nay, cac
PLC déu duoc trang bi mot ngudn nudi cho bé nhd RAM, 1a nguén tu dién hodc nguén
pin . Nguon tu dién c6 thé cap dién nudi RAM khoang vai gioi sau khi mat nguén nudi
. Nguén pin c6 thé cip dién cho RAM tir vai ngay téi vai thang sau khi xay ra mat
nguon nudi. Mudn khdng 1am mat dir liéu trong RAM khi thay pin, ta phai thay pin
trong khi PLC dang c6 ngudn dién.
— B§ nhé¢ ROM (Read Only Memory):
La bo nhd chi doc, trong PLC bd nhé nay dung dé luu gitt chwong trinh diéu
hanh do nha san xuit nap va chi nap mét lan
— Bo nhé EPROM (Electrically Programmable Read Only Memory)
EPROM luu trit dir liéu gidng nhu ROM, tuy nhién dir liéu cua n6 co thé duoc
x6a di bang tia tr ngoai .



— B¢ nhe¢ EEPROM ( Electrical Eraseable Programable ROM):
EEPROM 14 bo nhé ¢b dinh c6 thé 1ap trinh va x6a bang dién. Mdi 6 nhé trong
EEPROM cho phép lap trinh va x6a bang dién .

c. Cac Module xudt- nhdp (Input — Output):
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Hinh 1: C4c thiét bi vao - ra

Moi hoat déng bén trong PLC déu c¢6 muc dién 4p + 5VDC hoic + 15VDC (
muc dién ap cap cho cac IC TTL hoic CMOS) trong khi d6 tin hiéu diéu khién bén
ngoai theo chuan cong nghiép 1a 24VDC hoic 240VAC . Khéi céng vao — ra dong vai
trd 14 mach giao tiép giira cac vi mach dién tir bén trong PLC v&i cac mach cong suat
bén ngoai, nd thuc hién chuyén doi mac tin hiéu va cach ly. Ta cd nhiéu loai ngd ra
nhu : ngd ra dung role, ngd ra dung transistor, ngd ra dung triac.

Duéi déy 1a nhitng cau trac, dic diém cua céc ngd ra trong PLC:



Ngd ra dung Role:
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Hinh 2 : Cau trac ngd ra Role
bic diém :

- Pong cit duoc ca dong dién mot chiéu va xoay chiéu, khi két ndi véi cac thiét bi
ngoai khdng can phan biét cuc tinh.

- Pap ting cham , khéng chiu dugc tan sé6 dong cét cao.

- Pong cat dugc dong tai khoang 2A — 5A tly thudc vao tiring hang ché tao.

Ngd ra dung Tranzitor:

CAu truc :

Hinh 3: C4u tric ngd ra Tranzitor



bac diém:

— Pong cat dong dién mot chiéu, khi ndi céc thiét bi ngoai phai phan biét cuc tinh.
— Dép ung rat nhanh , chiu duoc tan s dong cit cao.

— Pong cat duoc dong tai khoang 50mA.

—  Tubi tho cao .

Ng6 ra dung Triac :

Céau tric:
L 3
A
L3
' L ioaed
Hinh 4: Céu tric ngd ra Triac
bic diém:

— Pong cat dong dién xoay chiéu, khi ndi cac thiét bi ngoai khdng can phan biét
cuc tinh.

— Pép ang rat nhanh , chiu duoc tan sé dong cat cao.

— Pong cat duoc dong tai khoang 400mA.

—  Tubdi tho cao.

d. Hé théng Bus:

B6 nhé chuong trinh, hé diéu hanh va cac module ngoai vi (cac ngd vao va ngd
ra) duoc két ndi véi PLC théng qua Bus nbi. Mot Bus bao gom céc day dan ma cac di
liéu duoc trao d6i . Hé diéu hanh té chire viéc truyén dit liéu trén cac day dan nay.



3. Phwong thirc thuc hién chwong trinh trong PLC.

Bat dan chu kv

Quet dan ra g d Quet dau vao
(Bom, van, cuon hut) v s (Cong tac, nut an ..)

LJ Chu Ky quet

Quét chuong trinh diéu khién

Hinh 4 : Mot vong quét trong PLC

PLC thuc hién chuong trinh theo chu trinh 1ap. Mdi vong lap dugc goi la vong
quét. Mdi vong quét dugc bat dau bang giai doan chuyén dir liéu tir cc cong vao toi
viing bo dém 4o ngd vao, tiép theo 1a giai doan thuc hién chwong trinh . Trong ting
dong quét, chuong trinh dwgc thyc hién tir [énh dau tién dén lénh két thic . Sau giai
doan thuc hién chuong trinh 1a giai doan chuyén cac noi dung vao bo dém ao ngd ra dé
diéu khién cac thiét bi bén ngoai . Vong quét dugc két thic bang giai doan truyén
théng noi bo va kiém tra I5i.

Thoi gian thyc hién vong quét 1a khong cé dinh, tac la khéng phai vong quét nao
cling duoc thuc hién trong khoang thoi gian nhu nhau, tiy thudc vao sé Iénh trong
chuong trinh ,va toc d6 xu ly caa PLC.

4. Giai thiéu cac dong PLC caa hdng Mitsubishi

Hang Mitsubishi 13 mot tap doan hang dau trén thé gisi vé tu dong héa trong
cong nghiép. Bo diéu khién PLC cua Mitsubishi rat da dang vé chung loai, cac phién
ban sau ké thira c4c phién ban trudc , dan dan chdng tré nén hoan thién hon vé cong
nghé, dap tng duoc cac yéu cau khac khe khac nhau trong cong nghiép .

4.1 PLC he Alpha.

Pay 1a dong PLC c6 kich thuéc nhd gon, phi hop trong cac tng dung véi sd
luong 1/0 it hon 30 cong. Dong PLC ALPHA c6 tich hgp man hinh LCD va cac phim
chirc nang cho phép nguoi ding thao tac, lap trinh, sira d6i... Chuong trinh duoc tich
hop bén trong bo dém téc do cao va bo ngat (role trung gian) .



Thudng duoc ung dung trong gia dinh, van phong va nha may: Diéu khién hé thdng
chiéu séng , diéu khién diéu hoa khong khi , diéu khién mé cong , diéu khién hé théng

quat gi6, diéu khién hé théng bao dong an ninh ciu hoa, diéu khién bom ...

et

Automation

E = - »
Building Automation

Hinh 5: PLC he Alpha
Céc dong PLC Mitsubishi ho Alpha

PLC ho Alpha | 1/0 Ngudn Input Output | Kich thwéc
AL-6MR-A 6(4/2)
AC100-240V | AC100-240V

AL-10MR-A Relay 71.2 x 90 x
AL-6MR-D 10(6/4 95

(6/4) DC24V -DC24V |
AL-6MT-D (Sink/Source) | Transistor
AL-20MR-A AC100-240V | AC100-240V el

elay 124 x 90
AL-20MR-D | 20(12/8) DC24V S
DC24V . : 55

AL-20MT-D (Sink/Source) | Transistor




4.1.2 Dong Alpha 2

Dong Alpha 2 ké thira nhiing chirc
nang tir dong Alpha trudc d6, mét dang micro
PLC. Tich hop sin 200 ham diéu khién va 15
ham méi1 bao gém kha nang toan hoc, PWM,
bd dém tdc dd cao 1KHz va chirc nang nhin
tin van ban chuidn SMS, v&i tAm nhiét do lam
viéc rong (-25 dén 55°C) cho phép hoat dong
trong cac moi truong nhu toa nha, cao ¢ va
tu dong hoa trong cong nghiép. Cho phép két
nbi v6i man hinh hién thi cac thong sb, d6 thi
va van ban cudn lién tyuc. Kha nang két nbi
module m¢& rong 4 1/0.

Nhirng tinh nang chinh:

L4

u"onnooeéoooou &

POWER
L To20vac

9000

AL2-24MR-A

V& &

* B nh¢ chuong trinh 16n (200 khdi chuong trinh)

* Khoi ngd ra twong tu (analog) 2 kénh

* Cho nhiing tng dung, c6 nhi¢t do moi trudong -25°C

* Man hinh hién thi 16n

* Tinh ning truyén thong (bao gdm e-mail va SMS)

* Pong hd thoi gian thuc

Céc Model ciia san pham PLC Alpha2 series:
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Hinh 6: PLC ho Alpha

Model Number AL2- AL2- AL2- AL2- AL2- AL2-
10MR-A | 10MR-D | 14MR-A | 14MR-D | 24MR-A | 24dMR-D
Muc dit liéu S S S S S S
Phan loai UL « CUL « CE (EMC)
Tich hop da
tch hop dau 10 10 14 14 24 24
vao/dau ra
Pau vao ky thuat
auvae oy 6 6 8 8 15 15
sO
Dau vao analog - 6 - 8 - 8




Kénh - 6 - 8 - 8
Tich hop dau ra 4 4 6 6 9 9
Cong suat tiéu thu
. j 4.9 4.0 9.0
i da (W) 55 7.5 7.0
All
/O 3.5/1.85 45/20 55/25
Dién nang (W) 240VAC 240VAC 240VAC
tiéu thy ON/ 2.5/0.75 40/1.0 50/1.0
dién hinh OFE 3.0/1.55 35/15 45/20
(W) 120VAC 120VAC 120VAC
Trong luong (kg) 0.2 0.2 0.3 0.3 0.35 0.3
Kich thuéc (WxD | 71.2x90x | 71.2x90 | 1246 x90 | 1246 x | 124.6x90 | 124.6 X
X H) mm 52 X 52 X 52 90 x 52 x 52 90 x 52
42 PLCho A

Pay 1a dong PLC c6 cau triic module nhé gon, c6 thé giai quyét chinh xé&c nhiéu
bai toan khac nhau. TUy theo yéu cau tng dung cia ngudi sir dung c6 thé lap dat 60
module khac nhau. Bén canh wu diém c6 hiéu xuat cao, PLC dong A con ¢6 vu diém la
tiét kiem khdng gian 1am viéc .Cac PLC nay c6 thé diéu khién cuing mot lac 160 dau
VAo ra trén mot dién tich lap dat siéu nho véi kich thude 32,5 x 13 mm. Hb trg day du
cac kha ning vé truyén théng , c6 thé tham gia hoat dong trong cac cau tric mang cua
Mitsubishi nhu MelsecNet
B, MelsecNet Mini hay cac
cdu trGc mang m¢ thdng
dung trén thé giéi nhu
Profibus, DeviceNet . Bac
biét cac bo diéu khién lap
trinh dong A , c6 thé tham
gia cac bai toan diéu khién
vi tri phtrc tap , diéu khién
96 dong co budc doc lap
hay diéu khién 32 truc khéc
nhau trén cung mot
module.

Hinh 7: PLC ho A



43PLCho Q

Hinh 8: PLC ho Q

B6 PLC dong Q ra doi nham dap ung cac yéu cau ma rong khong ngung cua
cac hé thdng san xuat tich hop cac ky thuat méi. Biém noi bat caa PLC dong Q 1a ky
thuat multi-processor, cho phép tai mot thoi diém 4 CPU tham gia diéu khién qua trinh,
giam thiéu thoi gian giai quyét chuong trinh, ting toc do xir ly . Cau trac chuwong trinh
diéu khién dugc t6 chirc theo kiéu Project cho phép d& dang kiém tra ,bat 13i va nang
cap. Pic biét PLC dong Q c6 thém CPU du phong sir dung dé backup chwong trinh,
nang cao kha ang du phong cua hé thong. Chuong trinh giita CPU chii va CPU dy
phong ludn duge dong bd mot cach ty dong , do d6 khi co bat ki sy ¢b ndo xay ra trén
CPU chinh, qué trinh xir Iy duoc ty dong chuyén sang CPU du phong ma khong anh
huong t6i hoat dong caa hé théng.

Ngoai ra PLC dong Q cho phép tién hanh bao dudng thiét bi truc tuyén ma khong
can phai dirng hé théng. Sir dung cac khoa trén bé miat CPU, nguoi dung hoan toan cé
thé dat cac ché do Active / Inactive cho CPU twong tng, c4c Inactive CPU c6 thé duoc
th4o ra khoi hé théng mot cach an toan. PLC dong Q c6 thé st dung trong cac nha may
dién dé diéu khién cac tuabin, may phat, trong céng nghiép san xuat va lap rap 6to ,
trong céng nghiép hda dau ...



44PLCho L

Dong PLC ho L la dong thiét bj diéu khién logic kha trinh thé hé méi nhat cua
hdng Misubishi Electric. véi thiét ké sang tao cai tién hd trg cho viéc ma rong tir mat
treéc cia san pham. Dong L - PLC dugc xay dung bén trong véi céc kién tric 1am viéc
trén moi truong mang Ethernet va Mini-USB. Pay 1a bo diéu khién két hop duoc céc
tinh ning mang nang cao Vvéi cac tinh ning diéu khién logic theo trinh ty. San pham
méi ciia Misubishi Electric cd thiét ké kiéu rack-less, nhd thé né c6 gia thanh ré hon
cling nhu d6 linh hoat t6t hon va tiét kiém duoc nhiéu khong gian hon khi lap dat

Dong L - PLC con hd tro chuan thé nhd ngoai théng dung SD / SDHC Card cho viéc
luu trit dit liéu chuong trinh va dit liéu 1am viéc, dong PLC da nhiém hd tro 24 ngd 1/0
cho diéu khién vi tri va chirc ning cho bo diém tdc d6 cao. Dong CPU duoc xay dung
riéng cho méi truong mang CC-Link V2 véi mot CPU chinh quan ly két néi hé thdng
mang manh meé&. Cac module mo& rong (power supply, extension 1/O, motion,
positioning, high-speed counter, serial communication, networking) dugc thém vao khi
can thiét.

L26CPU-BT

S MITSUBISHI  [E18EE  moDE= ErR

RUN MST SD ERR

= ' POWER RUN® 1/OERR, LRUN SMST RD LERR
BAT.  USER

L6DSPU

Hinh 9: PLC ho L



4.5 PLC ho FX

PLC dong FX duoc nha san xuat Mitsubishi Electric dua ra thi trudng vao nam
1981, dong PLC nho gon nay di trai qua qua trinh phat trién trong hon mot phan tu thé
ky, dap tng moi yéu cau da dang ctia cic nganh coéng nghiép. Vi chat luong vuot troi
va do tin cdy tuyét dbi da duoc ching minh. Pén nay dong san pham PLC FX Series ¢6
mat hau nhu khip noi trén thé gidi , trong tat ca cac mg dung cong nghiép, tu dong
hoa , dan dung gia dinh.

a. Ma sin phim

FXnN-80MR-ES /UL

Ay — | F)
B) E)
C) D)
Ky hi¢u Y nghia
A) Chung loai PLC
B) Tong s6 ngd vao /ra
Kiéu module
M Module CPU
C) E Module nguon
EX Module mé rong dau vao
EY Module mé rong dau ra
Loai ngd ra
D) R Ngo ra Role
T Ng0 ra Transistor
S Ng0 ra triac(SSR)
Kiéu nguon nudi va dau vao
E) ES Nguon 220VAC/50HZ, dau vao 24VDC
UAL Nguén 110VAC/60HZ, dau vao 110VAC/60Hz




DS Ngudn 24VDC, dau vao 24VDC
Tiéu chuan ding ky san pham
F) uL Nhat
CE Chau Au

b. Sé Serial PLC

1)

SERIAL NO.: 0 6 3267

3)
2)

Ky hiéu

Y nghia

1)

Nim san xuét
Vi du: 0=2000, 1=2001

2)

Théng san xuat :
1-9=
X =
Y =
Z =

Jan — Sept
Oct
Nov
Dec

3)

M4 s6 san pham




4.5.1 PLC loai FX0S

Pay 14 loai PLC c6 kich thudc nhé gon nhat, phu hop trong cac tng dung can sb
lwong 1/0 nhé hon 30, giam thiéu chi phi lao dong va kich c& trén panel diéu khién.
Cung voi viée str dung bo nhé chuong trinh bang
EEPROM cho phép dit liéu chuong trinh duogc
lru lai trong bo nhd dé& phong truong hop mat

(R L R L L L LA A AN A A2
NO YT IASE T NI

dién nguén dot xut, giam thiéu tdi da thoi gian
bao hanh san pham. Dong PLC FXON tich hop -

san bén trong n6 by dém téc do cao, cho phép xtr -
y i I3 FXos-30MRA-D

OUT 0 1 23408671030

e
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1y tron tru mot s tng dung c6 do phirc tap cao.

Nhuoc diém cia dong PLC FXO0S la khdng c6
kha ning mé rong thém sb luong /0, khong co
kha niang két ndi Internet, tén nhiéu thoi gian
thuc thi truong trinh.

Hinh 10: PLC FX0S-30MR-D
Cdc loai PLC FXO0S trén thi truong
Ngd vao Ngo ra s
FX0S 6 S Loai Nguon | Kich thuée
Loai . cung ca
lugng ol luong | Role |Transistor gcap (mm)
FXO0S-10 6 4
60 x 90 x 75
FX0S-14 8 6
MR- Sink/Source MR-
FX0S-20) gy | 12 | 2avpe | 8 EsuLwva 100~ 175x 90 x 75
05.30 5 MR 240VAC,
FX0S- 1 14 }
+109% -150
UA1/UL 10%, -15%,
FXO0S-16 10 6 50/60 Hz 105 x 90 x 75
MR-
FX0S-24 uaguL | 14 | HOVACT 10




FX0S-10 6 4
60 x 90 x 47
FX0S-14 8 6
MR-DS va Sink/Source MR-DS | MT-DSS | 24 vDC
FX0S-20 mMT-DSS | 12 | 24vDC | 8 (Source) |+10%, -15%| 72 X 90 x 47
FX0S-30 16 14 105 x 90 x 47
FX0S-14 MR-D12S| 8 6 MR- 60 x 90 x 47
va MT- Sink/Source MR-D12§ D12SS 12 VDC
FX0S-30| p12ss | 16 12vbc | 14 (Source) |+20%, -15% (105 * 90 x 47
4.5.2 PLC loai FXON

PLC FXON thuong dugc st dung cho
cac may diéu khién doc 1ap hay cac hé théng

nho véi sd luong /O c6 thé quan 1y nim
trong khoang tir 10-128 1/0O. Dong FXON thuc
chét 1a budc dém trung gian giita FX0S voi
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Hinh 11: PLC FXON — 40MR - ES

Cac loai FX0/FXON trén thi truong :

Ngo vao Ngo ra : Neud Kich thudc
/ . on
FXO/FXON S S6 Loai BUOM | i x Rong x Cao)
. n a
luong Loai luong| Role |Transistor cung cap (mm)
FXO0-14 MR- | MT-| 8 6 MR- |[MT-E/UL 100 x 80 x 75
FX0-20 | ES/UL |E/UL| 12 | 24 VDC, 8 | ES/UL | (Sink) 110 - | 130 x 80 x 75




FX0-30 16 |Sink/Source | 14 |va MR- 240 | 170x 80 x 75
FXON-24 14 | (Tre E/UL 7357 JUALUL VAC, 130 x 90 x 87
Sink) +10%,
FXON-40 24 16 150 x 90 x 87
-15%,
FXON-60 36 24 50/60 Hz| 185 % 90 x 87
FXON-40 MR- 24 | AC110V | 16 185 x 90 x 87
UA1/UL
FX0-14 8 6 24 VDC, 100 x 80 x 47
FX0-20 MR DS - 12 8 MT-DSS | +10%, | 130 x 80 x 47
FX0-30 va 16 24 VDC, 14 (SOUYCG) -15% 170 x 80 x 47
FXON-24 MT-F)SS 1 Slnk{Source 10 MR-DS| va MT- 130 x 90 x 87
va (Tria MT- D/IE |24 VDC,
FXON-40 MT-D/E 24 | D/E Sink) | 16 (Sink) | +20%, | 150 x 90 x 87
FXON-60 36 24 -15% 185 x 90 x 87
100 — 240
VAC,
ER-E L +10%
S/U ER- ];)cyo,
- 0
FXON-40 24 | Sink/Source| 16 | ES/UL " 1150 x 90 x 87
va ET-DSS |50/60 Hz
ER-DS ER-DS 24VVDC,
ET-DSS +10%,
-15%
FXON-8EX-ES/UL _24VDC
Sink/Source o
8 Ghi chu:
FXON-8EX-UA1/UL AC 110V A 1s
day la
FXON-8EYR-ES/UL Ro le cac loai | 43 x 90 x 87
8 - FXON
Transistor
FXON-8EYT-ESS/UL oA
(Source) | MO Tong
FXON-8ER-ES/UL 4 24 VVDC 4 Ro le




45.3 PLC FX1S

PLC FX1S c6 kha ning quan ly sé luong 1/0 trong khoang 10-34 1/0. Ciing
gidng nhu FXO0S, FX1S khong c6 kha ning mé rong hé théng. Tuy nhién, FX1S duogc
tang cuong thém maot sé tinh nang dic biét: ting cudng hiéu ning tinh toan, kha ning

lam viéc véi cac dau vao ra tuong tu
théng qua céc card chuyén doi, cai thién
tinh ning bd dém téc cao, ting cuong 6
dau vao xur ly ngat, trang bi thém cac
chac nang truyén théng qua cac card
truyén thong lap thém trén bé mat, cho
phép FX1S c6 thé tham gia truyén
théng trong mang (giéi han sb luogng
tram toi da 8 tram) hay giao tiép véi
cac bo HMI di kem. Noi chung FX1S
thich hop véi cac tng dung trong cong
nghiép ché bién gd, dong go6i san pham,
diéu khién dong co, may méc, hay céc hé
thong quan ly moi truong

Cac loai PLC FXIS trén thi treong:

Hinh 12: PLC FX1S - 30MR

Tong Ngo vao Ngo ra Kich thuée
FX1S cacngd| sb _ S . (Dai x Rong x Cao)
vaolra | lugng Loal lwong Loai (mm)
FX1S-10MR-ES/UL Role
10 6 . -
Sink/Source 4 Transistor 60 x 75 x 90
FX1S-10MT-ESS/UL
(Source)
FX1S-14MR-ES/UL Ro le
14 8 ) -
Sink/Source 6 Transistor 60 x 75 x 90
FX1S-14MT-ESS/UL (Source)




FX1S-20MR-ES/UL Ro le
20 12 .
| Sink/Source 8 Transistor 75 x75%x 90
FX1S-20MT-ESS/UL (Source)
FX1S-30MR-ES/UL Ro le
30 10 i Transistor
EX1S-30MT-ESS/UL Sink/Source | 14 ansistor | 100 x 75 x 90
(Source)
FX1S-10MR-DS Ro le
10 6 ;
EX1S-10MT-DSS Sink/Source | 4 | Transistor | 6o x 49 x 90
(Source)
FX1S-14MR-DS Ro le
14 8 . 5
Sink/Source 6 Transistor 60 x 49 x 90
FX1S-14MT-DSS (Source)
FX1S-20MR-DS
Ro le
20 12 )
FX1S-20MT-DSS Sink/Source | 8 | Transistor | 75 %49 %90
(Source)
FX1S-30MR-DS
30 | 16 | 14 Ro le
Sink/Source Transistor | 100 x 49 x 90

FX1S-30MT-DSS

(Source)




4.5.4 PLC loai FXIN

PLC FX1N thich hop véi cac bai toan diéu khién vé6i sd luong dau vao - ra trong khoang
14-60 1/0. Tuy nhién, khi sir dung cac module vao/ ra mé rong, FXIN c6 thé ting cudng sb
lwong 1/0 Ién t6i 128 1/0. FXIN duoc ting cudng kha ning truyén thong, néi mang, cho phép
tham gia trong nhiéu cau tric mang khac nhau nhu Ethernet, ProfileBus, CC-Link, CanOpen,
DeviceNet,... FXIN c6 thé 1am viéc véi cac module analog, cac bo diéu khién nhiét 6. Pic biét,
FX1N PLC duoc ting cudng chirc ning didu khién vi tri v6i 6 bo dém tde do cao (tan sd ti da
60kHz), hai bo phat xung dau ra véi tan sb diéu khién téi da 12 100kHz. Diéu nay cho phép cac bo
diéu khién 1ap trinh thuoc dong FXIN PLC c6
thé cing mot Ilc diéu khién mot cach doc lap
hai dong co servo hay tham gia cac bai toan
diéu khién vi tri (diéu khién hai toa do doc lap).

Nhin chung, dong FX1N PLC thich hgp cho
cac tng dung ding trong céng nghiép ché bién
g0, trong cac hé thong diéu khién cta, hé thong
may nang, thang may, san xuit xe hoi, hé thong
diéu hoa khong khi trong céc nha kinh, hé théng
xt Iy nuée thai, hé thdng diéu khién may dét, ...
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Hinh 13: PLC FX1N-40MR

Cac loai PLC FXIN trén thi trwong:

Tong Ngd vao Ng6 ra Kich thuée
FX1IN cac ngd - - (Dai x Rong x
. SO . SO .
vao /ra Loal Loai Cao) (mm)
lugng lugng
FX1IN-14MR-ES/UL Role
14 8 Sink/Source 6 Transistor 90 x 75 x 90
FX1IN-14MT-ESS/UL
(Source)




FXIN-24MR-ES/UL Role
24 14 Sink/Source 10 Transistor 90 x 75 x 90
FXIN-24MT-ESS/UL
(Source)
FX1IN-40MR-ES/UL Role
40 24 Sink/Source 16 - 130 x 75 x 90
EX1N-40MT-ESS/UL Transistor
(Source)
FX1IN-60MR-ES/UL Ro le
60 36 | Sink/Source | 24 : 175x 75 x 90
FX1N-60MT-ESS/UL Transistor
(Source)
FX1IN-14MR-DS Ro le
14 8 Sink/Source 6 _ 90 x 75 x 90
FXIN-14MT-DSS Transistor
(Source)
FX1N-24MR-DS Ro le
24 14 | Sink/Source | 10 : 90 x 75 x 90
FX1N-24MT-DSS Transistor
(Source)
FX1N-40MR-DS
Ro le
40 24 Sink/Source 16 - 130 x 75 x 90
Transistor
FXIN-40MT-DSS (Source)
FX1IN-60MR-DS Role
60 36 Sink/Source 24 Transistor 175 x 75 x 90

FX1IN-60MT-DSS

(Source)




455 PLC FX2N
Day 1a mét trong nhitng dong PLC c6 tinh ning manh nhat trong dong FX.

FX2N duoc trang bi tit ca cac tinh ning cia dong FXIN, nhung téc do xir ly dugc
ting cuong, thoi gian thi hanh cac Iénh co ban giam xuéng c¢& 0.08us. FX2N thich
hop Véi céc bai todn diéu khién véi sb luong dau vao/ ra trong khoang 16-128 dau
vao/ ra, trong truong hop can thiét FX2N c6 thé mé rong dén 256 dau vao/ ra. Tuy
nhién, trong truong hop ma rong sé hwong 1/0 18n 256, FX2N s& 1am mét loi thé vé
gia ca va khong gian lap dat cia FX2N. Bo nhé cua FX2N 1a 8Kstep, bo nhd RAM
c6 thé mé rong dén 16Kstep cho phép thuc hién cac bai toan diéu khién phuc tap.

Ngoai ra FX2N con duoc trang bi cac ham xu 1y PID véi tinh nang tu chinh, cac
ham xu ly sb thyc cing dong ho thoi gian thyc tich hop san bén trong. Nhiing tinh
nang vuot troi trén cing véi kha ning truyén thdng nbéi mang néi chung caa dong
FXIN da dwa FX2N Ién vi tri hang dau trong dong FX, c6 thé dap tng t6t cac doi
hoi khat khe nhéat d6i véi cac ing dung st dung trong céc hé thong diéu khién cap
nho va trung binh.

FX2N thich hop véi cac bai toan diéu khién str dung trong céc day chuyén son,
cac day chuyén dong goi, xir Iy nudc thai, cac hé théng xur Iy méi truong, diéu
khién cac may dét, trong cac day truyén dong, lap rap tau bién.
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Hinh 14: PLC FX2N - 80MR



Cac loai PLC FX2N trén thi truwong:

Téng Ngd vao Ngd ra K‘I_Ch th}m’c
FX2N cac ngo s s (Dai x Rong x
vao /ra © Loai 0 Loai Cao)
luong luwong (mm)
FX2N-16MR-ES/UL
Ro le
i Transistor
FX2N-16MT-ESS/UL | 16 g |Sink/Source| g 130 x 87 x 90
(Source)
FX2N-16MT-E/UL Sink Tran-3|stor
(Sink)
FX2N-32MR-ES/UL )
Sink/Source Ro le
EX2N-32MT-ESS/UL T(rsa:j:zz;r
32 16 16 150 x 87 x 90
FX2N-32MS-E/UL Triac
Sink Transistor
FX2N-32MT-E/UL )
(Sink)
FX2N-48MR-ES/UL Sink/Source Ro le
FX2N-48MS-E/UL Sink Triac
48 24 24 - 182 x 87 x 90
FX2N-48MT-ESS/UL Sink/Source Transistor
(Source)
FX2N-48MT-E/UL Sink Tran_3|stor
(Sink)
FX2N-64MR-ES/UL Ro le
Sink/Source - 220 x 87 x 90
FX2N-6aMT-ESSUL | 84 | % 32 | Transistor
(Source)
FX2N-80MR-ES/UL Ro le
80 40 |Sink/Source| 40 Transistor 285 x 87 x 90
FX2N-80MT-ESS/UL
(Source)




FX2N-128MR-ES/UL Ro le
128 64 |Sink/Source| 64 Transistor 350 x 87 x 90
FX2N-128MT-ESS/UL
(Source)
FX2N-16MR-DS Ro le
16 8 Sink/Source 8 Transistor 130 x 87 x 90
FX2N-16MT-DSS
(Source)
FX2N-32MR-DS Ro le
32 16 | Sink/Source| 16 - 150 x 87 x 90
Transistor
FX2N-32MT-DSS
(Source)
FX2N-48MR-DS Ro le
48 24 | Sink/Source| 24 Transistor 182 x 87 x 90
FX2N-48MT-DSS
(Source)
FX2N-64MR-DS Ro le
64 32 | Sink/Source| 32 - 220 x 87 x 90
Transistor
FX2N-64MT-DSS
(Source)
FX2N-80MR-DS Ro le
80 40 |Sink/Source| 40 - 285 x 87 x 90
Transistor
FX2N-80MT-DSS
(Source)
FX2N-16MR-UA1/UL 16 8 110 VAC 8 Ro le 130 x 87 x 90
FX2N-32MR-UA1/UL 32 16 110 VAC 16 Ro le 182 x 87 x 90
FX2N-48MR-UA1/UL 48 24 110 VAC 24 Ro le 220 x 87 x 90
FX2N-64MR-UA1/UL 64 32 110 VAC 32 Ro le 285 x 87 x 90




4.5.6 PLC FX2NC

Bo diéu khién 1ap trinh véi kich thuée siéu
gon, thich hop cho céc tng dung doi hoi cao vé
yéu cau tiét kiem khong gian lap dit. FX2NC ¢
day du cac tinh nang caa FX2N nhung lai tiét
kiém dén 27% khong gian sir dung.

Linh vuc @ng dung chi yéu cua FX2NC la
dung trong cac day chuyén san xuét thirc an, diéu
khién cac bang tai, cac day truyén dong goi, trong
xay dung, trong cac hé théng bom hay cac bai
toan diéu khién lién quan dén mai truong

Cac loai PLC FX2NC trén thj truong

Hinh 15: FX2NC — 32MT

Tong Ngb vao Ngd ra Elch i;lm’c
FX2NC cac ngod 52 o (Dai x Rong x
vao/ra| "o Loai ° Loai Cao)
luong luong ( mm)
16 8 | Sink/Source 8 35 x 89 x 90
FX2NC-16MR-T-DS Role
FX2NC-16MT-DSS Sink/Source Tr;mSIstor
16 8 8 ( ource) 35 x 87 x 90
Sink Transistor
FX2NC-16MT-D/UL i
FX2NC-32MT-DSS Sink/Source Tr;mSIstor
32 | 16 16 | (Source) | oo o
Sink Transistor
FX2NC-32MT-D/UL i
FX2NC-64MT-DSS Sink/Source TrsanSIstor
] - 32 s | (SOUrce) | oo oo o
o4 Sink Transistor
FX2NC-64MT-D/UL o
FX2NC-96MT-DSS Sink/Source T(;a:srl(s:tec;r
- : u
" ® - 48 Transistor | 86 x 87 x 90
FX2NC-96MT-D/UL Sink (Sink)




5. Khao sat PLC ho FX dong FX2N

5.1 C4u tric bén ngoai PLC FX2N

Hinh 16: CAu trlic bén ngoai PLC FX2N

Ki hi¢u Y nghia Ki hi¢u Y nghia
A Ray cai PLC L Nap che vit n6i dau ra
B LS vit ¢6 dinh PLC M Kep giir ray
C Vit n6i dau vao N Dén chi thi trang thai dau ra
D Nap che vit noi dau vao P Pin nu6i Ram
E Dén bao trang thai dau vao Q Dau noi pin
F Nap che néi module mo rong R Cong cam thé nhé
Dén bao trang thai cua PLC:
s RUN: PLC dang chay. S Cong tac chuyén mach

STOP: PLC dumng.
BATT.V: béo hét pin.

RUN/STOP




CPU.E: béo 16i CPU
PROGE.E: béo 15i chwong

trinh.
H Nap che cong lap trinh T Cong l4ap trinh
J Tam phu trugc U Cau chi cho board mo rong
K Vit noi dau ra Vv Dau noi board mo rong

5.2 Két noi ngudn cho PLC.

Model
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Hinh 17: So do két ndi ngudn cho PLC FX2N

Ky higu

Y nghia

Ky hiéu

Y nghia

N&i dat cho thiét bi

Nguon 24V DC tao

ratu PLC
Ngudn cung cap Cach ly quang
Mach bao vé CPU

Dung khan cap

Khébi mé rong

Dén bao ngudn

Khébi mé rong

Ngudn cap cho tai

Cau chi trong PLC




Khong noi « 24V
gitra CPU véi
module mo rong

Cau chi mach
ngoai

5.3 Két néi thiét bi véi ngd vao /ra trong PLC

5.3.1 Két néi thiét bj véi dau vao PLC

C4c yéu cau d6i véi ngudn tac dong ngd vao 24V DC

Ciic thone sé FX2N va cic khdi mé rong
ac thong so X0 > X7 %10 > o
Dién 4p ngd vao 24V DC
Dong dién ngd vao 7TmA 5mA
o ) OFF-> ON >16.1V >16.3V
Cong tac ngd > 4.5mA > 3.5mA
2 <0. </.
vao ON-> OFF 6.1V 7.6V
<15mA <15mA
Thoi gian dap ing 10 ms
Thoi gian bién thién dap tng ngd vao X000 — X017 : 0-60 ms
Céach ly mach dién Dung photocoupler
Chi dan hoat dong Dén led sang

K&t néi cam bién PNP véi PLC FX2N

. 3 L L I I I
°L L Rl
zav | av | @ [os [ xa [ | w2 | w3 | |5|5|x:.]:=t:-[:=t;2[>c:3]
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Hinh 18 : So @ ndi cam bién PNP vé&i PLC FX2N




Két ndi cam bién NPN véi PLC FX2N
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Hinh 19: So dd ndi cam bién NPN vé&i PLC FX2N

Ky hiéu Y nghia
Nguon cap 24V DC

Cam bién

Cong tac
CPU
Module m¢ rog

K&t ndi cam bién véi nguon ngoai

24 24Y

24V DC 24V DC
xooo| [ x0oO

Source Sink
5/5 ! §/§
v - (-ve S/8) oV (+ve 8/8)

Hinh 20 : So d6 két ndi cam bién vai ngudn ngoai.



Két ndi ngudn nudi 110VAC cho PLC
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Hinh 21: So db ndi ngudn nudi PLC véi dau vao 110VAC

Ky hi¢u Y nghia
(1) Ngudn cip AC
(2] Cong tac
© CPU
(4] Module mé rog

5.3.2 Két noi thiét bi véi dau ra PLC

O PLC FX2N thi ngd ra lam viéc véi Role, Triac va Transistor v6i cac gid tri dinh

muc nhu bang sau:

Ciac thong sb Ngé ra Role Ngd ra Triac Ngd ra Transistor
Déng ngiit dién ép < 240V AG, 85— 242V AC 5 - 30V DC
<30V DC
. . 0.5A/1ngd
Dong dién dinh ma
ong /Enn gl TN oA ngs, 8A/com  [0.3A/1ng8, 0.8A/com|  Y000,Y001: 0.3A/1 ngd,
g 0.8A/com
Cong suat 16n nhat 15 VA / 100V AC 0.5A / 24V DC.
VA, 120 / 240VA
clia tai BOVA, 120/ 280VAC| 56\ 1240V AC | Y000,Y001: 0.3A / 24V DC




Khi ngudn cap nhé
Tai t6i thiéu hon 24V DC thi cho 0.4VA/100V AC
T UTR 2.3VA/240V AC
phép dong it nhat
2mA di qua
< 0.2ms (200mA/24V DC)
Thoi gian| OFF -> ON <1ms Y000,Y001:
dap tng 10ms < 15ps (100mA/5V DC)
ngo ra <0.2ms
ON -> OFF < 10ms
Y000,Y001: < 30pus
Mach cach ly Biang Relay Bang photocoupler
Dong dién ro lac 1ImA / 100V AC
' 0.1 mA/30V DC
khong tai 2.4mA [ 240V AC
Chi dan hoat dong LED sang khi ngd ra duoc kich hoat

Duéi day 1a mach md ta cach dau néi ngd ra PLC véi tai Role, Transistor va Triac:

Ngod ra Role :

=)

®>

s

g 0

\ @, T
\ \ 1 )
v2 | va | Joom2| va | VS |
2}\‘C1

MC1[MC2

-

Hinh 22: DAiu ra Role




Ky hiéu Y nghia Ky hi¢u Y nghia
© Nguon cap dién AC (6 Cong tic to
o  wa | o  Crimmim
© Van dién tir 0 Ngudn cép dién DC
O Dén soi dbt 0O Diode dap hé quang
(5 ) Dén neon (10) Durng khén cép

Ngd ra Triac :

1 L ¢ L !

ithich it R

e [ yo]l vol i | 1 | Jcomi] vo | vi | v2 | va | [com2| va | V8 |
2

i e ,Qio }b 2 MC1 ¢

o Oi 0 OT MC1[mC2

Hinh 23 : DAu ra Triac

Ky hié¢u Y nghia Ky hié¢u Y nghia
(1] Ngudn cip dién AC (5] Dén neon
(2] Cau chi (6 ) Cong tic to
, Dap ho quang cho tiép diém
Van di¢n tt ’
© an die i o PLC (0,14F, 100-200Q)
(4] Pén soi dot 0O Dung khan cap




Ngd ra Transistor :

£
[

[Ze] v [vi]v1]

|-v:u|vj|‘~r- |‘f2[‘f3| |—'-."JW|Y5|

k o

—=

I

P?’IE?_PVIEH e
\' 1]

fest
@ 1
‘{0

|ll-.';1'.

MCT (MC2

&
&

-

0y [y

Hinh 24: Pau ra Transistor (Source)

lcomo| vo [comi| v

fcomi| vo [ vr | vz | vs | [come va | vs |

2

£

,TO

o o jo

[ﬁ?
‘o

T MICGT |MC2

Hinh 25: Dau ra Transistor (Sink)

Ky higu Y nghia
© Nguén céap dién DC
(2] Cau chi
© Tiép diém
4

Bao vé transistor




5.4 Két ndi PLC véi cac module mé réng

Mo hinh két ndi :

FX ONLY =

Hinh 26 :M@ hinh két ndi PLC FX2N véi cac module mé rong

Ki higu Module mé rgng Bia chi 1/O
X y xly

(1] FX2N-48MR-ES/UL 24 24 -
(2] FX2N-16EYR-ES/UL - 16 -
© FX2N-8EX-ES/UL 8 - -
(4] FX2N-8EYR-ES/UL - 8

(5 FXON-3A - - 8
(6] FX2N-32ER-ES/UL 16 16 -
© FX2N-16EX-ES/UL 16 - -
0 FX2N-CNV-IF - - -
0 FX-4DA - - 8
D FX-1HC - - 8

Céac module ma rong c6 kha niang két ndi véi PLC FX2N duoc trinh bay & hinh phia

dudi:




Fxzn-8AN-BD
Fxzn-232-BD
Fxzn-485-BD
FXzn-422-BD

Fxzn-CHV-BD +
Frznc-232ADF

FXzn-CHV-BD +
Fxon-232ADF

FXzn-CHV-BD +
Frznuc-4B85ADF

Fxzn-CHV-BD +

Fxon-485A0DF 3

FX-EEPROM-4
FX-EEPROM-8
FX-EEPROM-16

Fx-EFPROCM-8
FX-RAM-8

FXzn-ROM-E1 | H

Fxzn-16MR-ES/UL
Fxen-32MR-ES/UL
Fxzn-48MR-ES/UL
Fxzn-84MR-ES/UL
Fxzn-80MR-ES/UL
FXazn-12BMR-ES/AUL

Fxen-18MR-UAT/UL
FXzn-32MR-UATUL
Fren-48MR-UATUL
Fren-g4MR-UAT/UL

Fxzn-16MR-DS
FXen-32MR-DS

Fxzn-48MR-DS

Fxen-64MR-DS

FXzn-16MT-ESS/AIL
Fren-32MT-ESS/UL
Frzn-48MT-ESS/UL
FXzn-84MT-ESS/UL
Frzn-B0MT-ESS/UL

Fzn-12BMT-ESS/UL

Fen-16MT-E/L
FXzn-32MT-EAJL
Fren-48MT-E/JL

Fxzn-32MS-EANIL
Frzn-48MS-E/L

FX2N-16MT-DSS
FXzn-32MT-DSS
FXzn-4BMT-DSS
FXzn-64MT-DSS

FXzn-BOMT-DES IT

Gx Develnper
FX-FCS/MWIN-E
G¥ |IEC Developer

Fx-PCS/AT-EE

n

RS-422/RS-232C Converter
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Hinh 27: Bang tom tit cac module c6 kha nang két ndi véi PLC FX2N.

Ky hi¢u Y nghia Ky hi¢u Y nghia
A Céc loai PLC ho FX2N H Bang bd nho
Khoi mé rong cd tich L
© p © Q\ J I Phan mém may tinh
hop cong vao/ra
. Céc bo chuyén doi RS-232/RS-422 két noi PLC
C Khoi mé rong J . (;) . yen 6o o
véi may tinh
D Khoi chirc nang dac biét K Cac trinh chuy@n dung ho tro 1ap trinh
g Céc thiét bi HMI (GOT-F900/GOT-A900/
E Khoi lién ké L '
ol lien ket DM/DU)
Khdi chtrc nang dic biét . .
G FXO He nang dat BIe L* | Mo dun lién két dir liéu




6. Cac thiét bi co ban dung trong lap trinh cia PLC FX2N
6.1 Khai quat

Hau hét PLC hién nay lap trinh cha yéu ding 4 ngdn ngit sau: instructionlist
(STL), ladder diagram (LAD), sequential functions chart (SFC) va functional block
diagram (FBD). Trong gi6i han dé tai chi giéi thiéu tap 1énh sir dung ngdn ngit ladder cua
PLC FX, vi tinh chat phd bién va truc quan dé hiéu ddi véi da sé nguoi méi lap trinh.

6.2 Cic thiét bi trén b PLC FX2N
C6 6 thiét bi lap trinh co ban. Mdi thiét bi c6 cong dung riéng. Dé dé dang xac dinh
thi mdi thiét bj gan cho mét ky tu.
— X: Dung dé chi ngd vao vat 1y gan truc tiép vao PLC.
— Y: Dung dé chi ngd ra truc tiép tir PLC.
Ving nhé X va Y duoc quy udc danh theo hé co sd 8. Ta c6 thé truy cap vao ting
bit hodc tung byte.
Trong mdt byte c6 8 bit nhur vay bit trong mot byte dugc danh sé 1an luot tir 0 -7.

Vi du truy cap bit:

X 00 0
Tén ving uhd T

Diachi byte

Diachi bit

— MVaS: Ving nhé ding dé thyc hién céc xur 1y trung gian trong chuong trinh .
— D: Thanh ghi dung d¢ luu trit s6 liéu 16 bit.
— T: Dung dé xéac dinh thiét bi dinh thi (Timer) c¢6 trong PLC . Dit liéu trén Timer 1a
dir liéu dang Word (16bit) va trang thai trén Timer 1a trang thai bit.
— C : Dung dé xé4c dinh thiét bi dém (Counter) c6 trong PLC. Dit liéu trén Counter 1a
dir 1iéu dang Word (16bit/32bit) va trang thai trén Counter 1a trang thai bit.



Duéi ddy 1a cac thong sb toan hang va gisi han cho phép cua PLC FX2N dé nguoi 1ap
trinh dé dang theo ddi va lap trinh theo dung gidi han cho phép.

MUC

PAC PIEM

|

GHI CHU

Xir ly chuong trinh

Thuc hién quét chuong trinh tuin hoan

Phuong phap xir Iy vao/ra
(1/0)

Cap nhat ¢ dau va cudi chu ki
quét (khi Iénh END thi hanh)

C0 Iénh lam tuoi ngo ra

Thoi gian xtr ly [énh

Doi v6i cac 1énh co ban: 0,08us
Déi voi cac lénh tng dung: 1,52 + khoang 100 ps

Ngon ngir 1ap trinh

Ngo6n ngtr Ladder va Instruction

C6 thé tao chwong trinh
loai SFC bang Stepladder

Dung lugng chuong trinh

8000 buéc RAM: ti da 16000
budce

C6 thé chon b nhé
RAM/EPROM/EEPROM

S6 1énh

S 1énh co ban: 27
S6 1énh Ladder: 2
S6 lénh tng dung: 128

C6 tbi da 298 1énh trng
dung duoc thi hanh

Cau hinh Vao/Ra

Phén cing ¢6 t6i da 256 ngd Vao/Ra, tly thudc vao ngudi
st dung chon.

(110) (Phan mém cd t6i da 256 dau vao, 256 dau ra)
Thong thuong S6 luong: 500 Tir MO + M499
li‘r’;‘z&};“ Chét SO lugng: 2572 Tir M500 = M3071
Dic biét S6 lwong: 256 Tir M8000 + M8255
Thong thuong S6 luong: 490 Tir S10 + S499
Ro le trang Chot S6 lugng: 400 Tur S500 + S899
thai (S) Khai bao S6 luong: 100 T SO+ S9
Khéi tao S6 lugng: 10 (tap con) Tir S900 + S999

Timer

Khoang dinh thi: 0 + 3276,7 gidy
S6 lrong: 200

Tu TO + T199

(M) 10 mili giay

Khoang dinh thi: 0 + 327,67 gidy
S6 luong: 46

Tu T200 + T245




1 mili gl‘ay duy |Khoang d;nklthl: 0+ 32,767 giay T246 = T249
tri SO luong: 4
100 mili gjlay Khoang dmhﬂthlz 0 +3276,7 giay T250 = T255
duy tri SO luong: 6
Thong thudng Khoang dém: 1 dén 32767 T CO + C99
16 bit S6 lwong: 100 Loai: bo dém 1én 16 bit
, _ Khoang dém: 1 dén 32767 Tir C100 + C199
Chét 16 bit ) _ o .
ot bl S6 lugng: 100 Loai: bo dém I&n 16 bit
Bo d&ém A . Khoang dém: -2.147.483.648 Tur C200 + C219
Thong thuong X Y S %
(C) 32 bit dén 2.147.483.647 Loai: bo dém Ién/xuong
S6 lugng: 35 32 bit
Khoang dém: -2.147.483.648 Tir C220 + C234
Chét 32 bit dén 2.147.483.647 Loai: bo dém lén/xudng
S6 lugng: 15 32 bit
dén 2.147.483.647
] 1 pha: * Téi da 60kHz cho phan
1phahoatdong | ¢ing cia HSC (C235, C236, T C241 = C245
o bang ngd vao C246)
Bo dém té . .
© d‘fegooc *Téi da 10kHz cho phén
(|?|sc:) 2 pha mém cila HSC (C237 + C245, Tir C246 + C250
C247 + C250)
2 pha: *Tbi da 30kHz cho phan
cang cua HSC (C251) ‘ _
mém ciia HSC (C252 + C255)
Tir DO + D199
Thanh ghi R . P Loai: cap thanh ghi luu
dit liu Théng thuong SO luong: 200 trit dit liéu 16 bit diing

(D)

cho thiét bj 32 bit




Tu D200 + D7999
Loai: cap thanh ghi luu

Chét S6 luogng: 7800 trix
dir liéu 16 bit dung cho
thiét bi 32 bit
Tu D1000 D7999
Tap tin S6 lugng: 7000 Loai: thanh ghi luu trix
dir liéu 16 bit
. . Tu D8000 + D8255
o S6 luong: 256 (ké ca D8030, v oYY
Pac biét D8031) Loai: thanh ghi luu trix
dir liéu 16 bit
Tu VO +V7vazZ0=+2727
Chi muc S6 luong: 16 Loai: thanh ghi dir liéu
16 bit
Dung véi 1énh .
’ 0 | 112 Tu PO =~ P127
CALL SO luong: 128 u PO
Con tro 100x dén 150x, 16xx dén
P 18xx va 1010 dén 1060
(P) Dung vai cac C0 6 ngb vao, 3 bo dinh thi, 6 . A on .
. Y (kich canh 1én x=1, kich
ngat bo dém i -
canh xuong X=0,xx =thoi
gian trong 1 mili giay)
S6 murc
N Dung vai 1énh .
16 h i 0 | : 8 Tu NO + N7
ong nhau MC/MCR So lugng u
(N)
16 bit: -32768 dén 32767
Thép phéan 32 bit; -2.147.483.648 dén 2.147.483.647
(K) 16 bit: 0000 dén FFFF
inesé | Thap luc pha _ ,
Hang s6 P (I‘_l"; phan 32 bit: 00000000 dén FFFFFFFF
L 32 bit: +1,175 x 1038, 43,403 x 1038
Di1ém nodi1

(dit liéu khdng thé nhap vao tryc tiép)




7. TAP LENH CO BAN

7.1 Lénh LD (Load), LDI( Load inverse), OUT(Out)

Tén Iénh Chirc nang Hinh dang Thiét bi
D Khai tao cong tic
logic thudng mé —— X,Y,M,S,T,C
(Load)
(NO)
LDl Khai tao cong tic
logic thuong dé J/| X, Y,M,S5T,C
(Load inverse) OB1c TIUOTE oTe I
(NC)
ouT .
(out) Khoi tao role logic —( }I Y,M,S,T,C
Vi du:
Ladder Instructions
X000
N (Y000 )i LD X000
ouT Y000
X000 LDl X000
A (Y003 )i OUT Y003
Gian d6 xung md ta trang thai vao - ra :
e
nput X 000 oFF  f ON l OFF
\ )
Output Y 000  OFF ON l OFF
) 0
|' "
Output ¥ 003 \ I|
ON \}: OFF lg ON




e Tin hiéu ra Y000 ON khi tin hiéu vao X000 ON
e Tin hiéu ra Y003 OFF khi tin hiéu vao X000 ON

Pic diém : Lénh LD, LDI dugc ndi truc tiép tir dau bén trai qua, Iénh OUT néi truc tiép
tir ddu bén phai caa mach.

7.2 Lénh AND (And)

Tén Iénh Chirc nang Hinh dang Thiét bi
AND | Néi tiép céc cong tic NO | | N
X, Y,M,§T,C
(And) (thuong ma) | ! I
Vi du:
Ladder Instructions
X002 X003 LD X002
| | | (Y002 AND X003
| ouT Y002
Gian d6 xung md ta trang thai vao - ra :
Input X002 ON | ON | .L
1 1
1 1
Input X003 I ON | O

Dutput Y002

OM

"~ F

e Né&u tin hiéu vao X002 va X003 déu ON, thi tin hiéu ra Y002 1a ON .
e Néu tin hiéu vao X002 hoic X003 la OFF, thi tin hiéu ra Y002 ciing 1a OFF.




7.3 Lénh ANI (And Inverse)

Tén Iénh Chirc ning Hinh dang Thiét bi
NGi tiép cac cong tac | | |
ANI X, Y,M,§T,C
NC (thudng déng), | | ¥ T S
Vi du:
Ladder Instructions
‘ X002 X003 LD X002
| Il M (y003 ANI X003
\ ouT Y003

Gian d6 xung md ta trang thai vao — ra:

Input X002 ;| ON

Input X003 . T

Qutput Y003 M ON l

ON

ON

e Néutin hiéu vao X002 la ON va X003 la OFF , thi tin hiéu ra Y003 la ON .
e N&u tin hiéu vao X002 14 OFF va X003 Ia ON hoic OFF, thi tin hiéu ra Y003 Ia

OFF




7.4 Lénh OR (Or)

Tén lénh Chikc ning Hinh dang Thiét bi
, |
OR N&i song song cac o
cdng tic NO (thuong X, Y,M,S,T,C
(Or) :
) 5
Vi du:
Ladder Instructions
X004
| | '
] (Y004 LD X004
X005 OR X005
L ouT Y004
|

Gian d6 xung md ta trang thai vao — ra:

nput xo04 4] ON & , ON

Input X005 { L oM Ly ( ON |
Output ¥ 004 "| ON Iﬂcm .LJ j ON .L

e Né&u tin hiéu vao X004 hoac X005 la ON, thi tin hiéu ra Y004 la ON.
e N&u tin hiéu vao X004 va X005 déu OFF , thi tin hiéu ra Y004 1a OFF.




7.5 Lénh ORI (Or Inverse)

Tén Iénh Chirc ning Hinh dang Thiét bi
) ||
ORI N&i song song céc I
(Or Inverse) | c6ng tic NC (thuong X, Y,M,S, T,C
dong)
4t

Vi du:
Ladder Instructions
X004
| (Y005 ) LD X004
ORI X005
XJU/IUE OUT Y005
|

Gian d6 xung md ta trang thai vao ra :

Input X004 Ilr,- oM p

Input X005 4] ON $4 4 ON
output Y005 ( ) (
on 4 FooN A ON |

e Néu tin hiéu vao X004 13 ON hoic X005 la OFF, thi tin hiéu ra Y005 13 ON
e N&u tin hiéu vao X004 1a OFF va X005 Ia ON , thi tin héu ra Y005 14 OFF




7.6 Lénh ORB (Or Block)

Tén lénh Chikc ning Hinh dang Thiét bi
| | I
ORB N&i song song cac . |
(Or Block) | O'°ongsong X,Y,M,S.T,C
mach cong tac
| | |
Vi du:
Ladder Instructions
X001 X002 LD X001
I I I I (YDD? AND X002
LD X003
X003 X004 AND X004
| oRe
ouT Y007
7.7 Lénh ANB (And Block)
Tén Iénh Chirc nang Hinh dang
ANB | | | |
Ndi tiép cac mach son
(And Block) ottiep ¢ 0

song




Vidu:

Ladder Instructions
LD X001
X001 X002 OR X002
| N (Y007 LD X003
OR X004
X003 X004 ANB
I I I I ouT Y007

7.8 Lénh MPS, MRD, MPP

Tén Iénh Chirc nang Hinh dang

MPS (Master Luu két qua hién hanh

Control Reset) cua Ccac tac vu trong — }_7'__} I—{ :}—
MPS
Doc két qua hién hanh MRD

PC
L | I {
MRD (Master Red) | cua c4c tac vu trong

PC FPﬁ__{ |_( :}“

M

+

Goi két qua da luu va

MPP (Master Pop) loai b6 6
al bo

Vi du:

Viét chuong trinh diéu khién dén khéa chéo theo yéu cau: Nhan Start/Stop dé cap
ngudn / cat ngudn cho hé théng. Khi nhan PB1 thi dén 1 sang, dén 2 tit . Nhan PB2 thi
deén 2 sang, dén 1 tit (gia thiét cac nGt nhan déu tu phuc hdi va trang thai ban dau la
thuong mé (NO).



Bang dia chi thiét bj :

Ky hi¢u Pia chi
PB1 X000
PB2 X001
Start X002
Stop X003
bén 1 Y000
bén 2 Y001
Chuong trinh :
Ladder Instructions
LD X002
OR MO
X002 X003 ANI X003
| | £ (Mo ) ouT MO
LD MO
Dl'lﬂl MPS // cit dix ligu dé to hop
I logic lan sau
MO X000 X001 LD X000
| | | | 1+ (Y000 OR Y000
ANB
oo ANI X001
. ouT Y000
X001 X000 MPP// goi dir liéu da cat dé
| +F (Y001 ) tao t6 hop logic
Y001 LD X001
[ OR Y001
- ANB
ANI X000
ouT Y001




7.9 Lénh SET (Set) va RST (Rest).

Tén lénh Chirc ning Hinh dang Vung nhé
SET Dat mot thiét bi
(Set) | (bit)lenchéde | —{SET MO Y, M, S
ON vinh vién
bat mot thiét bi
RST (bit) xudng ché
RST Y,M,S, T,C,D,V, Z
(Rest) | d6 OFF vinh [ M1
vién
Vi du:
Ladder Instructions
X001 LD X001
| | [SET Y002 j SET Y002
LD X002
X002 RST Y002
| | r
] [RST Y002 ]
Gian d6 xung md ta trang thai vao - ra
ON 1 I on |
Input X002 E 1’ ON 4
Dutput Y002 ON h,l_- | ON

e Néu tin hiéu vao X001 1a ON , thi tin hiéu ra Y002 14 ON , ngay ca khi tin hiéu
X001 xudng OFF, thi tin hiéu ra Y002 van gitt ON .
e Muébn tin hiéu Y002 xudng OFF thi tin hiéu vao X002 phai Ién ON.




7.10 Lénh PLS (Pulse), PLF (Pulse Falling)

Tén Iénh Chire nang Hinh dang Vung nhé
PLS 1 ung canh len —{PLS MO | X, Y,M,S,T,C
(Pulse)
PLF Xung canh
(Pulse o —{PLF M0 }| X,Y,M,S,T,C
Falling) 0
Vidu lénh PLS :
Ladder Instructions
X000
PLS MO000
MO X002 és 'X'ggg
| | | {000
] /*/r ~ ) AN X002
Y000 ouT Y000
| |
[

Gian d6 xung md ta trang thai vao —ra :

lnput X000 J oN | Jf on ]
— L oo
MO 4 on | \fon |
Input X002
(NC contact)
oM L‘j Ik oM 4;;;
Output Y000 oM ! | ON .l

Néu tin hiéu vao X000 chuyén tir mic thap (OFF) lén mac cao (ON) thi tiép diém
MOOO I&n mtrc ON trong 1 chu ky quét.




Vi du Iénh PLF :

Ladder Instructions
X001
I I EPLF M1 ]. LD X001
PLF MO001
M1 %003 LD MO001
| | | (Y001 OR Y001
o + > ) ANI X003
Y001 ouT Y001
| |
[

Gian @6 xung md ta trang thai vao —ra :

Input X001 TT(,Q ON (J,

f— i
M1 4 on ' on]
Input X003 ]{
ON k ON
Output Y001 ON ON

Néu tin hiéu vao X001 chuyén tir mac cao (ON) xudng mirc thap (OFF) thi tiép diém
MOO01 1én mirc ON trong 1 chu Ky quét.

7.11 Lénh LDP va LDF

Tén Iénh Chirc nang Hinh dang Vung nho
Khai tao xun
LDP 01 a0 Xung I X,Y,M,S,T,C
(Load Inverse) canh Ién !
LDF
Khéi tao xun
(Load Falling 01 1a0 XuNg I X,Y,M,S,T,C
canh xuong !
Pulse)




Vi du:

Ladder Instructions
X000 X001 LD X000
|| i (Y000 ) ANDP X001
ouT Y000
X004 X003 LD X001
|| ] (YOOl ANDF X003
ouT Y001

Gian d6 xung md ta trang thai vao —ra :

X000 ON Joow ]
© s L —
Y000 ON fonl
X001 f on 1 | OM |
= (=
Y001 foni foni
7.12 Lénh dinh thai (Timer)
Vidu:
‘ X000 K20
‘ | | (T1
Mo ta

— Txxxlatén cua bo tré thoi gian , Kxxx la hang sé thoi gian dat truéc .
— PLC ho FX c¢6 hai loai bo tré thoi gian : Bo tré thoi gian khoéng c6 nhé ( Non-
retentive Timer) va bo tré thoi gian ¢ nhé (Retentive Timer).



Bo tré thoi gian khong co nhé 6 gid tri tré tac thoi s& bi x6a vé khéng, khi mét tin
hiéu dau vao. Con ddi véi bo tré thoi gian c6 nha thi khi mat tin hiéu dau vao, gia tri tré
tirc thoi s& dugc nhé lai va khi tin hiéu dau vao co tro lai thi gid tri tré tic thoi lai tiép tuc
tré tir gia tri da nhd , gia tri tré tac thoi chi mat khi c¢d 1énh Reset.

Nguyén tic hoat déng :

Bo tré thoi gian c6 ba d6 phan giai 1ms, 10ms, 100ms hoat dong bang cach dém
xung Clock. Ngd ra cua bo tré thoi gian dugc kich hoat 1én mac 1 (ON) khi gia tri xung
dém bang gié tri dit hang s thoi gian K ( khi tran sé dém thi tiép diém cua Timer twong
g s& 18n muc 1). Thai gian tré phu thude vao do phan giai va hang sé dit trudc K, thoi
gian tré thuc cua bo tré duoc tinh theo cong thuc :

THOI GIAN TRE THUC = PQ PHAN GIAI x HANG SO PAT TRUOC K

Bo tré c6 do phan giai thap thi thoi gian dinh thoi 16n nhung cap chinh xéac nho, b tré
c6 do phan giai cao thi thoi gian dinh thoi nho nhung cap chinh xéc lon.

Bang phan bé cac bo tré cia PLC FX2N

Timer Resolution FX 2N
100 ms TO0-T199
10ms T200-T245
1ms N/A
Retentive 1ms T246-T249
Retentive 100ms T250-T255

Vi du : Timer (bo tré) khong nh¢ .

Ladder Instructions
X000 K123 LD X000
| | e
N (T20 ) ouT T20 K123
LD T20
T|2|’3 . ouT Y000
|| (Y000 )




Gian d6 xung md ta sy hoat dgng cia Timer khong c6 nhé .

1.23 s

xo S SN

Gid i dEm -
hi€n tai .
<1 J,f#j
0 I I

Vi du : Timer (bo tré) c6 nhé .

Ladder Instructions
X001 K345
| | {Tg 50 } LD X001
ouT T250 K345
T250) LD T250
I I ( Y001 } ouT Y001
LD X002
X002 RST T250
|| [RST T250 |

Gian d6 xung md ta s hoat dong ciaa Timer c6 nhé .

1y 2y t1 + t2 = 34.5s

%1
Gi4 tri d€m ;

h%‘a i




7.13 Lénh bd dém (Counter)

Hinh dang Bo nhé

Foox

_( Cxxx ){ Counter

Cxxx |4 tén (thtr tw) cua bo dém , Kxxx 12 gia tri dém dat trude.

Bo dém ciia PLC FX2N c6 hai loai mot loai 16 bit va mot loai 32bit . B dém 16
bit 12 bo dém tién, mdi khi dau vao bo dém cé mot xung thi gia tri dém tuc thoi
taing mot don vi, khi gié trj tic thoi 16n hon hodc bing gia tri dat Kxxx thi bit co
Cxxx 18n mac ON . Gid tri tré tirc thoi bi x6a vé 0 khi ¢6 1énh Reset.

Bo dém 32 bit 1a bo dém tién — IUi, chiéu dém dugc xac dinh bang cac bit tir
M8200 dén M8234 tuong tng Véi cac bo dém tir C200 dén C234. Khi céc bit dinh
chiéu bang 0, thi bo dém 32 bit thuc hién dém tién, cac bit dinh chiéu bang 1 bo
dém 32 bit thyc hién dém 0.

Bo dém 16 bit va 32 bit cd 2 dang : bo dém thong thuong (General) va bo dém
chét (Latched). Bo dém thong thuong c6 gia tri dém tic thoi bi x6a vé 0 khi PLC
mat nguon nudi. Bo dém chét gid tri dém tic thoi khdng bi xd6a vé 0 khi PLC mat
ngudn nudi , chi bi xda vé 0 khi c6 1énh Reset.

Bang phan b cac bo dém cua PLC FX2N

Counter Resolution FX 2N
General 16 bit up counter C0 - C99
Latched 16 bit up counter C100 - C199

General 32 bit bi-direction counter C200 - C219
Latched 32 bit bi-direction counter C220 - C234




Vi du: By dém Counter 16 bit.

Ladder Instructions
X010
I I [RST 0 } LD X010
RST Co
X011 K10 LD X011
N (co ) ouT Co K10
LD Co
cO ouT Y000
| (v000 )
Gian dé xung md ta sw hoat dong cia bd dém 16 bit
x10 [ I

x11

YO




Vi du: By dém Counter 32 bit.

Ladder Instructions
¥012
I I {MBZDO } LD X012
%013 ouT M8200
| [RST €200 7} LD X013
I L RST C200
LD X14
Xlﬂllq oo 010{_5 ouT C200 K-5
N (C ) LD C200
ouT Y001
Cc200
|| {YDDI }
Gian dé xung md ta hoat dong caa b dém 32 bit.
x12 Up counting [ Up counting
' Down counting
xX13 n l_

xS ﬂILDJUUUUUUlﬂ_ﬂﬂﬂﬂFUUUlﬂIUUUUI_







