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LOI NOI PAU

Sy tién bo trong cdng nghé dién tir — tin hoc ngay nay thuc su 1a mot cudc
cach mang cong nghé trén toan thé gisi. O nudc ta, ki thuat dién tir — tin hoc da
dugc tng dung vao linh vuc diéu khién tu dong, dac biét 1 ki thuat vi xi li. Hién
nay ngudi ta dd san xuat nhiing thiét bi c6 két cau rat nho gon dang may tinh ma
bén trong c6 chtra bo vi xir 1i ¢6 thé lap trinh duge. D6 chinh 12 thiét bi diéu khién
lap trinh (Programmable Logic Controller) viét tit 1a PLC. So vé&i qua trinh diéu
khién bang mach dién tir thong thuong thi PLC ¢6 nhiéu vu diém hon han, chang
han nhu: Két ndi mach dién don gian, rit ngan duoc thoi gian lap dit cong trinh,
dé dang thay d6i cong nghé nho viéc thay d6i noi dung chuong trinh diéu khién,
g dung diéu khién trong pham vi rong, d tin cay cao...

Chinh vi nhitng wu diém trén, bo diéu khién lap trinh da duoc Gng dung rong
rdi vao linh vuc diéu khién tu dong nhu: Tu dong hoa qua trinh cung cap vat lidu
cho qua trinh san xuét, ty dong hoa cac mdy gia cong co khi, diéu khién hé thong
tram bom, diéu khién cac thiét bi thuy luc va khi nén, tu dong hoa qué trinh 1ap rap
cac linh kién dién - dién tir, diéu khién thang may, hé théng dén giao thong...

Nham nhanh chong tiép can véi ki thuat tién tién nay dong thoi dua vao viéc
giang day nganh hoc tu dong hoa va lap trinh PLC cho cac truong ki thuat, ching
t61 da thiét ké xay dung mét sé bai thuc hanh co ban va nang cao tng dung nhiéu
trong san xuat cong nghiép chay trén ho PLC MITSUBISHI FX3U. Trén co so cac
bai thuc hanh co ban cac ban c6 thé phat trién véi cac bai toan phic tap hon, dap
tring nhiéu cac yéu cau cong nghé khéac nhau.

Do bo tai liéu dé cap dén nhiéu van dé méi, viét cho nhiéu déi tuong ¢ cac
trinh do khac nhau nén khéng tranh khoi nhitng thiéu sét. Kinh mong cac ban doc
gan xa, cac chuyén gia ki thuat tham gia dong gop y kién dé lan tai ban sau dugc
hoan thién hon.

Chuing t6i xin chan thanh cam on céc thay, ¢d gido, ciing nhu cac chuyén gia
vé PLC da quan tam dong gop Y Kién trude khi bo tai liéu duoc hoan thién va phat
hanh.

Xin chdn thanh cam on!
Ha Ngi, thang 5, nam 2020
Thay mat nhom téc gia

TS. Bli Hong Hué
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HUONG DAN SU DUNG TAI LIEU

1. Péi Véi gido vién hweng ddn

Gi4o vién hudng dan can phai trang bi nhitng kién thirc thyc té va dua vao cac
trang thiét bi sin c6 dé mé rong thém cac bai thuc hanh cho cac hoc vién.

Truéc mdi bai hudng dan, gido vién hudng dan can phai 1am trudc it nhat mot
lan, du kién truge céc tinh hudng cé thé xay ra, sin sang giai quyét bat ca cau hoi
no tir phia hoc vién, tranh nhiing tinh huéng su pham dang tiéc xay ra.

Tai liéu nay ciing ham ¥ xay dung mot ngan hang cac bai tap thuc hanh vé lap
trinh PLC, tuy theo muc tiéu, ndi dung ciing nhu cip bac dao tao hoc vién ma
chung ta lya chon nhitng bai hoc phu hop.

Trong bo tai liéu nay, céac tac gia chu yéu trang bi cac kién thic va ki nang thuc
hanh. Cac d¢ong nghiép va cac hoc vién mubn tim hiéu sau hon vé linh vuc PLC dé
tng dung diéu khién thiét bi dién cong nghiép nén tim doc cudn “Gido trinh dién
Cong nghigp” cua cing tac gia- in tai nha xuat ban Xay dung nam 2003.

2. Doi véi hoc vién

Tai liéu “HUONG DAN THUC HANH PLC” ndy chu yéu dé cap dén ki nang lap
trinh PLC, do d6 phan Ii thuyét chi tom tat trang bi dién va nguyén Ii hoat dong co
ban ctia mach dién. Vi vay trudc khi thuc hanh, hoc vién can phai duoc trang bi
kién thuc Iy thuyét tuong @ng.

Phai doc ki ting bai hoc, tir viéc xac dinh muc dich caa bai hoc, phan tém tét
Ii thuyét, chuan bi vat liéu dung cu dén trinh tu thuc hanh va phai tu viét bao cao
cling nhu tra loi c&c cau hoi ma tai liéu dat ra.

MJi bai thuc hanh déu c6 so dd nguyén Ii cu thé dé mach hoat dong ding chiic
nang. Nhing bai mau ma ching toi dwa ra nham gidp c4c hoc vién rén luyén cac
ki ning co ban dé cac ban tham khao. Céc ban c6 thé tu sang tac theo ¥ tuong
riéng. Co nhu vay ban méi phat huy dugc kha nang sang tao caa minh.

Tuyét d6i tuan thu sy hudng dan cua giao vién dé tranh nhitng tai nan dang tiéc
Xay ra.
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PHAN I: LAM QUEN VOI BQ LAP TRINH PLC
MITSUBISHI FX3U

1. GIGI THIEU TONG QUAN VE PLC
1.1. GIG1 THIEU CHUNG VE THIET BI PLC

1.1.1. PLC la gi?

PLC viét tat cua cum tir “Programmable Logic Controller” dugc hiéu 1a bo
diéu khién c6 kha nang 1ap trinh dwgc. N6 chinh 12 mot may tinh céng nghiép dé
thuc hién mot ddy qua trinh san xuat va thudng duoc gin ngay tai day chuyén san
xuat. Mot cach hiéu khac thi PLC 1a mét thiét bi diéu khién duoc trang bi cac chic
nang logic, tao xung, dém thoi gian, dém xung va thuc hién nhiéu phép tinh k¥
thuat ang dung trong ky thuat diéu khién ty dong hoa.

Ngoai thuat ngit PLC, con c6 mot sb thuat ngir khac nita ciing dé chi bo
diéu khién lap trinh nhu: PC - Programmable Controler (Anh) hay PBS -
Programmable Binary System (Thuy dién)...

Hién nay, trén thé gi¢i PLC duogc san xuat rat da dang vé chung loai, do céac
hadng khac nhau san xuat nhu Mitsubishi, OMRON, Siements...

1.1.2. Khd ndng ung dung cua PLC

Bo diéu khién lap trinh PLC duoc @ng dung rat rong réi trong cac nganh cong
nghiép dac biét 1a linh vuc diéu khién tu dong.

X
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dAn khi nao va lam diéen C Thiét bi dé phat hign)
thé nao hé théng v > trang thai cGia hé thdng
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déng T ’ |
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S:(;wr? tac H'r giGi han
/j'Ly hop dientir”
> V = Doéng co
Pén bao | n & T an N
[ Cdng tac to Solenocidd 0

e 2 - L
trangt;%ar: s Thiét bi @& chan doén trang - , Thixét bi dé diéu
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Hinh 1.1. Se' d6 1ing dung PLC trong céng nghigép
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Vi du:

- Tu dong hoa qua trinh cung cap vat liéu cho qua trinh san xuat.

- Tw doéng hoa cac may gia cdng co khi nhu : khoan, tién, phay...

- biéu khién hé thong tram bom

- biéu khién cac thiét bi thuy luc va khi nén.

- Tu dong hoé qua trinh Iap rap cac linh kién dién - dién tu.

- Diéu khién céc thiét bi nang chuyén nhu bing tai, cau thang may, can
cau...

- Tu dong hoa qua trinh phan loai san pham

- Diéu khién ro-bét...

1.1.3. Pdc diém qua trinh tw déng hod ding PLC
Str dung PLC trong tu dong hoa cac qua trinh san xuat c6 nhitng uu diém sau:

- Pau ndi cac thiét bi véi PLC don gian, rdt ngan duogc thoi gian lap dat
cong trinh.

- D& dang thay d6i céng nghé ciing nhu ndi dung chwong trinh diéu khién.

- Két cau mach dién st dung PLC nhé gon, giam duoc kich thude dinh
hinh.

- D@ dang thay d6i thiét ké nho phan mém.

- tng dung diéu khién trong pham vi rong.

- Xir ly su ¢6 d& hon va nhanh hon.

- Do tin cay cao.

- Chuan hoa duoc phan cung diéu khién.

- Thich tng trong méi truong khac nghiét: Nhiét do, d6 am, dién ap dao
dong, tiéng on.

Tuy nhién né ciing c6 mot s6 nhuge diém sau:

- Viéc thiét ké, sira chira chuong trinh cho PLC doi hoi phai co doi ngii
can bo hiéu biét vé linh vuc tin hoc — can phai c6 qua trinh dao tao.

- Gia thanh twong dbi cao.

1.2. CAU TRUC CO BAN VA HOAT PONG CUA BQ PIEU KHIEN PLC
1.2.1. Céu trisc co ban ciia b diéu khién PLC

PLC dugc coi nhu mdt may vi tinh danh cho cac muc dich cong nghiép. Vi
vay PLC gom ba khéi chtic nang co ban, do 1a:
- Boxuly.
- B0 nho.
- Khéi vaolra.




Bui Hong Hué — Dinh Xudn Thiy Tai liéu thiee hanh PLC Mitsubishi FX-3U

Trang thai ngd vao cia PLC duoc phat hién va luu vao bo nhé dém. PLC
thuc hién cac 1énh 18gic trén cac trang thai ctia ching va thdng qua trang thai ngo
ra dugc cap nhat va luu vao bé nhd dém; sau d6, trang thai ngd ra trong bd nhé
dém duoc ding dé dong mo cac tiép diém kich hoat c4c thiét bi cong tac. Nhu vay,
su hoat dong céac thiét bi duoc diéu khién hoan toan tu dong theo chuong trinh
trong bd nhé. Chuong trinh dwoc nap vao PLC qua thiét bi 1ap trinh chuyén dung.
Xem hinh 1.2

Ph&n mém lap trinh
GX Developer

May tinh

Tao chuong Lr’lnﬁ, chuyén giao

r A r W i i
. A « A a { chuong trinh, kiem tra hoat déng,
Thiét bi dau vao ( PLC )  bugc ONIOFF,..vv

Cong thc gidi han ) Cong tée to
— | Viing bd )
nhé&
. = |"'| . .
Cong tac tré g B nho Bén bio
r 1)
L —— ; \
} e I i -
Cang tac lat = - w
(3 «(0 .
) L o] L =] Van Solenoid
«@- D > .
Cong tac nat 4n © © (Van Solenoid)
) o)
* 1 IE [ IE -
. L ¢M || Nguon
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Hinh 1.2. Se' dé két néi vao ra PLC

- Don vi xar ly trung tam

Pon vi xtr ly trung tdm (CPU- Central processing Unit) diéu khién va quan
ly tat ca hoat dong bén trong PLC. Viéc trao doi thong tin gitta CPU, bo nhd va
khdi vao/ra duogc thuc hién théng qua hé théng bus dudi su diéu khién caa CPU.

- Hé théng bus

Hé thdng bus 1a tuyén dung dé truyén tin hiéu ¢ bén trong PLC. N6i céch
khac, n6 1am nhiém vu trao d6i théng tin gitta CPU, bo nhd va céc cong vao ra. Hé
théng gom nhiéu duong tin hiéu song song:
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+ Bus dia chi (Address bus): ¢é PLC truy cap dén céc bo phan khac nhau
cta PLC: bd nh¢, khéi vao ra, bo dém...

+ Bus dir liéu (Data bus): Bus dung dé truyén dit liéu.

+ Bus diéu khién (Control Bus): Dung dé truyén cac tin hiéu: diéu khién,
ddng bo céc hoat dong bén trong PLC.

Bén canh d6, CPU dugc cung cap mot xung Clock cé tan sb tir 1+8MHz.
Xung nay quyét dinh toc d6 hoat dong caa PLC va cung cip cac yéu td vé thoi
gian, dong ho cua hé thdng.

-Bé nhe

Bo nhé (Memory) ¢ nhiém vu luu chuong trinh diéu khién duogc lap boi
nguoi ding va céc dir liu khac nhu co, thanh ghi tam, trang thai dau vao, lénh
diéu khién dau ra, ... Noi dung cta bo nhé duoc ma hod dudi dang ma nhi phan.

Mai lénh trong chuong trinh c¢6 maot vi tri riéng trong bo nhé, tat ca moi vi tri
trong b nhé déu duge “danh s6”. Nhitng sé ndy chinh 1a dja chi & nhé trong bo
nho.

Dia chi cua ting 6 nhd s& dugc tré dén boi mot bo dém dia chi & bén trong
bo vi xtr ly. Bo xu ly sé tu dong tang gia tri trong bo dém nay trude khi thuc hién
1&nh tiép theo. Vi mot dia chi méi, ndi dung cta & nhé tuong tng s& xuat hién ¢
dau ra. Qua trinh nay duoc goi 1a qué trinh doc.

Tat ca PLC déu thuong ding céc loai bo nhé sau:

+ ROM (Read Only Memory).
+ RAM (Random Access Memory).
+ EEPROM (Electronic Progammable Read Only Memory).

Vi sy tién bo caa cdng nghé ché tao b nhd, nén hau nhu cac PLC déu ding
bo nhé EFPROM. Truong hop tng dung can bd nhé 16n ¢é thé chon lya gitta bo
nhé RAM c¢6 ngudn pin nudi va bo nhd EFPROM. Ngoai ra, PLC can thém bo nhé
RAM cho céac chirc nang khac nhu:

- B6 dém dé luu trang théai cac ngd vao va ngd ra
- B0 nhé tam cho tac vu dinh thi, tdc vu dém, truy xuét co.

Dung luong bé nho:

Péi voi PLC loai nho, thuong bd nhé ¢6 dung luong ¢b dinh khoang 2K. Dung
luong nay 1a du dap tng cho 80% hoat dong diéu khién trong céng nghiép. Do giéa
thanh bo nhé lién tuc giam, cac nha san xuat PLC trang bi bo nhé ngay cang 16n
cho céc san pham cua ho.

Khoi vao ra:
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Moi hoat dong xtr ly tin hiéu bén trong PLC c6 muc dién ap 5V-DC va 15V-
DC (dién &p cho TTL va CMOS), trong khi tin hiéu bén ngoai c6 thé 16n hon nhiéu
thuong 24v-DC =+ 240v-DC véi dong lon.

Mbi don vi I/0 c6 mét dia chi duy nhat, trang thai cua cac kénh vao/ra dugc
chi thi bai cac cac dén LED trén PLC, diéu nay 1am cho viéc kiém tra hoat dong
nhap xuat tré nén don gian va dé dang.

Khdi vao/ra co vai trd mach giao tiép gitta vi mach dién tir cia PLC vdi cac
mach cdng suat bén ngoai kich hoat cac co cau tac dong. N6 thuc hién su chuyén
d6i cac muc dién &p tin hiéu va cach ly, tuy nhién khdi vao ra cho phép PLC két
ndi truc tiép véi cac co ciu tac dong co cong suat nho ¢ 2A tré xudng, khéng can
cac mach cong suat trung gian hay role trung gian.

1.2.2. Hoat dong cua PLC

Trong qua trinh lam viéc, PLC vura thuc hién chuong trinh vira cap nhat cac
dau vao/ra. Qué trinh nay duoc thuc hién lién tuc khéng ngirng theo mot vong kin
goi la scan hay cycle hoac sweep. Phan thuc hién chuong trinh goi 1 program scan
chi bi bo qua khi PLC chuyén sang ché do Program.

Mbi vong quét duoc bit dau bang giai doan chuyén dir liéu tir cac cong vao sd
t6i ving bo dém ao (giai doan 1). Tiép theo Ia giai doan thuc hién chuong trinh
(giai doan 2). Trong tirng vong quét, chuong trinh dwoc thuc hién tir 1énh dau tién
dén lénh két thic cta khdi. Sau giai doan thuc hién chuong trinh 13 giai doan
chuyén doi céc ndi dung caa bé dém 4o téi cac cong ra sd (giai doan 3). Vong quét
duoc két thiic giai doan truyén théng noi bo va kiém 15i (giai doan 4) - Hinh 1.3

Chuyén dit liéu tir viing
dém 4o O t6i cong ra

Chuyén dit liéu tir cong
vao téi ving dém ao [

Truyén thong va
kiém tra noi bo )
T Thuc hién

& chuong trinh

Hinh 1.3. Chu trinh hoat déng cia PLC

Thoi gian can thiét dé PLC thuc hién dugc mot vong quét goi 1a thoi gian vong
quét (scan time). Thoi gian vong quét khdng cb dinh, tic 13 khdng phai vong quét
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nao cling dugc thyc hién trong moét thoi gian nhu nhau. Co6 vong quét duoc thuc
hién 1au, ¢ vong quét dugc thuc hién nhanh tuy thudc vao sé 1énh trong chuong
trinh dugc thuc hién, vao khéi dir liéu dugc truyén thdng trong vong quét do.

Nhu vay, giira viéc doc dit liéu tir dbi tuong dé xur ly, tinh toan va viéc gii tin
hiéu dén ddi twong cd mot khoang thoi gian tré bang mot khoang thoi gian vong
quét. N6i cach khac, thai gian vong quét quyét dinh tinh thoi gian thuc cua chuong
trinh diéu khién trong PLC. Thoi gian vong quét cang ngan, tinh thoi gian thuc
hién cua chuong trinh cang cao.

Tai thoi diém thuc hién Iénh vao/ra, thong thuong 1énh khéng 1am viéc truc
tiép vaoi cong vao/ra ma chi théng qua bo dém ao caa cong trong ving nhé tham
sb. Viéc truyén thong gitta bo dém 40 véi ngoai vi trong céc giai doan 1 va 3 do hé
diéu hanh CPU quan ly, & mot s6 module CPU, khi gap lénh vao/ra ngay lap tac hé
théng cho dirng moi cdng viéc khéc, ngay ca chuong trinh ngét, dé thuc hién lénh
truc tiép vai cong vao/ra.

1.3. BIEU DIEN CAC PAI LUQNG TRONG PLC
1.3.1. Céc hé dém sir dung trong PLC

Bo xtr ly trung tam (CPU - Central Processing Unit) bén trong PLC chi lam
viéc véi 2 trang thai 0 hoic 1 (dit liéu s6) hay ON/OFF, do d6 can thiét phai c6 mot
sb céach biéu dién cac dai luong lién tuc thuong giap hang ngay dudi dang cac day
s6 0 va 1. Trong PLC thuong sir dung cac hé dém sau:

- H¢ nhi phan (Binary) , S

La hé dém trong d6 chi st dung 2 con s6 1a 0 va 1 d¢é biéu dien tat ca cac con
s6 va dai luong. DAy sb nhi phan duoc danh so tir phai sang trai, bat dau tur bit 0,
ké dén bit 1, roi dén bit 2...ctr nhu vay cho dén bit ngoai cting bén trai 1 bit n.

Bit nhi phan tha n cd trong sb 1a 2" x 0 hodc 1, trong d6 n = tht ty cua bit
trong day s6 nhi phan, 0 hoic 1 1a gié tri caa bit n d6. Gié trj cua day sé nhi phan
bang tong trong sé cua ting bit trong day.

Vi dy: D&y sb nhi phan 1011 s& c6 gia tri nhu sau:

1011=1x22+0x22+1x2'+1x2°=11
- H¢ thap phan (Decimal) o

Lahé demsurdung 10 chitsola0 1 2 3 4 5 6 7 8 9 dé biéu dien cac con
s6. Pay 1a hé dém thuong ding hang ngay. Hé thap phan con két hop véi hé nhi
phan dé c6 cach biéu dién goi 1a BCD (Binary - Code- Decimal).

- H¢ thap luc (Hexadecimal) ’

La hé dém co6 co so la 16, tic la sirdung 16 chir s61a:0 12 3456 7 89

ABCDEF

10
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Vi dy: S6 7F trong hé 16 sé& biéu dién gia tri 7.16' + 15.16° =137

Bang 1-1 sau day s& thé hién méi lién hé giita cac hé dém.

Bang 1-1
S6 nhij phan 4 bit twong duong
HEX BCD Bit 3 Bit 2 Bit 1 Bit0
23=8 22=4 21=2 20=1
0 0 0 0 0 0
1 1 0 0 0 1
2 2 0 0 1 0
3 3 0 0 1 1
4 4 0 1 0 0
5 5 0 1 0 1
6 6 0 1 1 0
7 7 0 1 1 1
8 8 1 0 0 0
9 9 1 0 0 1
A - 1 0 1 0
B - 1 0 1 1
C - 1 1 0 0
D - 1 1 0 1
E - 1 1 1 0
F - 1 1 1 1

1.3.2. Cdc phwong phép biéu dién dai lweng trong PLC

- Cac don vi dir liéu:

Dt liéu trong bo PLC MITSUBISHI FX3U dugc ma hoa dudi dang ma nhi
phan. Mdi chir sé dugc goi 1a 1 bit, 8 bit lién tiép duoc goi la 1 byte, 16 bit lién tiép

duoc goi la 1 Word, 32 bit lién tiép duoc goi 1a dowble word (DW).

Céc dai luong lién tuc (Analog) nhu dong dién, dién &p, ... khi & trong PLC déu

duoc d6i sang ma nhi phan.

Ngoai ra dé biéu dién nhing sé luong 16n hon, ngudi ta ¢d thé sir dung thém

cac don vi sau:

+ Kilobit: Trong k¥ thuat s6 1 Kilobit (viét tat 1a 1Kb) = 21° = 1024 bit.

Tuy nhién dé tién tinh toan ngudi ta thuong ding 1a 1 Kb = 1000 bit.

+ Megabit: 1 MB = 1024 KB. Nguoi ta cling thuong tinh gan ding 1a:

1 MB = 1000 Kb = 1.000.000 bit.

11
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+ Kilobyte va megabyte: Tuwong tu nhu sé dém véi bit nhung cac cach
viét véi byte 13 KB va MB.

+ Kiloword: 1 kWord = 1000 word
- Biéu dién sé thdp phan bang sé nhj phan. o

Trong PLC MITSUBISHI FX3U cac gia tri duoc biéu dién dudi dang bit, byte
(B), word (W), dowble word (DW). B¢ biéu dién nhu vay, ngudi ta thuong 1am
nhu sau: 1y s6 thap phan chia lién tiép cho 2 sau d6 1ay phan du va viét theo tha
tu nguoc lai. Néu ddy ndy chwa du 16 bit thi ta chén thém sé 0 vao.

Vi du: s6 : (17)10 = (0000 0000 0001 0001),

Nhu trén ta thay, viéc biéu dién mot sé thap phan bang mot day sé nhi phan l1a
rat dai va mat thoi gian. Vi vay nguoi ta da co mot cach biéu dién sb thap phan
dudi dang don gian hon. D6 1a dang BCD va dugc dung phd bién trong cac loai
PLC.

- Biéu dién so thdp phan duéi dang BCD o ‘

Khi biéu dien bang ma BCD, moi so6 thap phan duoc biéu dién riéng biét bang
nhém 4 bit nhi phan.

Vi du: Ta c6 mot sé hé thap phan 1a 2.310 va can chuyén né sang dang ma
BCD 16 bit.

2310

o,0;}120y0;}0}j2,13y0}]0,0}1;0,/0(0]O

I Trong sb

8 (4 |2 |1 {18 |4 |2 |1 {8 |4 (2 |1 {8 |4 |2 |1

S6 thap phan dudi dang BCD:
(2310)10 = (0010 0011 0001 0000)scp

- Bieu dién s¢ nhj phdn dudi dang HEXA ,

So nhi phan duoc biéu dién dudi dang HEXA bang cach nhom 4 bit mét, bat

dau tir phai qua trai va biéu dién mdi nhém bit ndy bang mot chix sé (con goi 1a
Digit) HEXA.

12
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Digit 3 Digit 2 Digit 1 Digit 0

15 14 13 12 11 10 9 8

0011000010101111

- AN ANE AN /)
Y Y Y Y

Nhom 3 = 3 Nhom 2 =0 Nhém 1= A Nhém 0 = F

Nhur vay: 0011 0000 1010 1111, = (30AF)1

Tuy nhién, biéu dién sb thap phan duéi dang HEXA va BCD la khdng hoan
toan tuong duong nhau (cho két qua bang ddy s nhi phan khac nhau).

M& BCD dugc dung chii yéu khi doi s6 thap phan ra ma nhi phan dang BCD,
ma HEXA duoc dung pho bién khi biéu dién day sb nhi phan dudi dang ngan gon
hon.

MSB LSB
VW0 15|14]13/12|11]10|9(8|7]6|5]4|3|2[1|0
/716541321 0/7/6/5/4/3/2]1]|0

VB1 VB0

1.4. CAC BIT PAU VAO/RA TRONG PLC VA CAC THIET BI PIEN
BEN NGOAI

1.4.1. Cdc bit dau vao trong PLC véi céc thiét bi dign bén ngoai

Céc bit trong PLC phan anh trang thai d()ng mo cua cdng tic dién bén ngoai
nhu trén hinh 1.4. Khi trang thai cong tic dau vao thay doi (dong/mo), trang thi
cac bit tuong ing cing thay d6i theo (tufong ung 1 hodc 0). Trong vi du trén hinh
1.4, céc cdng tic dau vao duoc ndi véi dau céc vao Xi.

Hinh 1.4. Se d6 déu dau vao

13
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1.4.2. Cdc bit dau ra trong PLC véi céc thiét bi di¢n bén ngoai

Tuy theo chang loai PLC ma sé luong céc bit ra (cac bit ¢ thé lién hé dién
Véi cac thiét bi dién bén ngoai) trong PLC ciing khac nhau.

Trén hinh 15 1a vi du vé cac bit diéu khién dau ra cua bo PLC
MITSUBISHI FX3U. Cac dau ra YO0, Y1, ... Y7 c6 thé ndi véi cac thiét bj bén
ngoai va diéu khién ching thdng qua céac trang thai trong ung voi (1" hoic "0")
caa no.

Y010 Y004 Y000

CA4c bit dau ra
PLC

oV Hinh 1.5. Se’ d6 ddu dau ra
1.5. CAC PAC TINH KY THUAT CHU YEU CUA PLC

- Pién &p nguon cung cap:

Tuy thudc vao ting loai PLC ma ngudn cap cd thé 1a 220VAC hoic 24VDC.

- Pién &p nguon cho dau vao:

Thong thuong 1a nguén DC 24V

- S6 lwong dau vaolra:

Phu thudc va ching loai va kich ¢& cua PLC. Néu sb dau va ra cang nhiéu
thi kha nang két nbi cua PLC vai céc thiét bi bén ngoai cang lon.

- COng sudat hay dong dién dau ra:

Pai luong nay dic trung cho kha ning chiu tai cia PLC. Tuy nhién dé giam
thiéu kich thudc caa PLC thi hau hét cac PLC déu c6 dong ra rat nho, thuong tir
0,1A dén 5A. Vi gia tri nay thi PLC khong thé két ndi tryuc tiép véi cac phu tai
cong suat Ion dugc. Tuy nhién cac phu tai cong suat 16n van co thé két nbi véi PLC
théng qua cac thiét bi dién trung gian nhu ro le, cong tic to...

- Dang dit liéu dau ra:

Thong thuong 6 2 dang chinh 1a dau ra kiéu ro le (con goi 1a dau ra tiép
diém) va dau ra Transistor (dau ra phi tiép diém). Thuong thi dau ra dang ro le cho
kha ning cung cap dong dién 16n hon.

- Dung luong bé nhor:

bac trung cho kha nang luu giir dit liéu va chuong trinh cua PLC. Vi du bd
PLC MITSUBISHI FX3U FX3U c06 4096 word chuong trinh va 2560 word dir
liéu.

- Toc dg CPU:

Pic trung cho kha nang xir ly dit liéu cua PLC 1a nhanh hay cham. Téc do
nay anh huong dén thoi gian thuc hién lénh. Vi du: PLC MITSUBISHI FX3U

14
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FX3U thi thoi gian thuc hién 1 Iénh logic 1a 0,37us, thoi gian thuc hién 1 Iénh di
chuyén tir 1a: 34ps, thoi gian thuc hién 1 1énh Timer/Counter 12 50 — 64 ps...

1.6. THU TUC THIET KE HE THONG PIEU KHIEN SU DUNG BO
PIEU KHIEN PLC

Dé thiét ké hé théng diéu khién tu dong su dung bo diéu khién PLC
can tuan theo cac thu tuc sau:

- Phan tich qua trinh cdng nghé

Pay 1a budc quan trong rat can thiét cho cac nha lap trinh. Pau tién, nguoi
lap trinh phai di tim hiéu, phan tich hoat dong cua hé thdng diéu khién (qué trinh
cong nghé), thir tu hoat dong ciing nhu vai trd cia tirng thiét bi trong hé théng.

Pé don gian hod, chling ta can md phong qué trinh cong nghé qua luu do.

- Xdc dinh va lya chon thiét bi vao va ra

O budc nay nguoi 1ap trinh phai xac dinh va lya chon thiét bi vao ra. Tuy
nhién, mot sb thiét bi da c6 san ma chi yéu cau nguoi lap trinh viét chuong trinh dé
diéu khién sy hoat dong cua no.

- Phdn dinh nhitng dau vao va dau ra

T4t ca cac thiét bi dau vao va dau ra can duoc 1ap trinh hod phai dugc xac
dinh théng qua mot dia chi twong ung trong PLC. Viéc nay do ngudi 1ap trinh phén
dinh. Nhitng thiét bi dau vao phan anh noi dung di liéu can xir Iy nhu: Cac cong
tac, thiét bi cam bién..., nhirng thiét bi dau ra 1a nhitng thiét bi thura hanh nhu cac
van dién tur, dong co dién, deén chi béo ...

- Viét chwong trinh

Tiép theo, viéc viét chuong trinh dudi dang so 6 LAD (Ladder) hoac STL
(Statement list) théng qua thir ty thao tac cua hé théng diéu khién nhu di xac dinh,
theo tuing budc mot.

- M phédng chwong trinh: St dung céng cu mé phong dé kiém tra chuong
trinh lap trinh.

- Nap chwrong trinh vao trong bé nho

Tir chwong trinh dé viét va cac dau vao/ra da xac dinh. Chlng ta truy nhap
chuong trinh vao trong bo nhé bang ban phim 1ap trinh hozc bang may vi tinh voi
su tro gilip caa céng cu phan mém. Sau khi hoan chinh phan Iap trinh, ta kiém tra
16i ma hoé bang cdng cu c¢6 chic nang chuan doan va néu cd thé duoc thi mo
phong toan bo thao tac dé thay rang né d hoat dong duoc nhu mong mudn.

- Két néi thiét by.

Viéc dau ndi thiét bi s& phai tuan tha bang phan dinh vao/ra. Tuy nhién, ¢
budc ndy ngudi ta chi két ndi cac thiét bi vao dé lay dit liéu cho budc hoat dong
thar. Chi khi ndo hoan chinh buéc 1ap trinh nguoi ta méi két ndi thiét bi mot cach
hoan chinh.

- Chay thu

Pé dam bao ciu trac chwong trinh va cac tham sé da cai dat 1a chinh xac
trude khi dua vao hé diéu khién. Ta can phai chay thir chuong trinh diéu khién.
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Néu c6 16i hoac chua hop 1y thi sia. Khi chay thir chuong trinh diéu khién tot, ta
ghép noi véi doi twgng va hoan chinh chuong trinh theo hoat dong cua h¢ thong.
- Viet tai liéu chuyén giao cong nghé.

2. GIOI THIEU PLC MISUBISHI dong FX-3U
2.1. CAC DONG PLC PHO BIEN CUA MISUBISHI

- Mét s6 dong phé bién:
+ FX0 - FX0S
+ FX1s, FX1IN, FX2N
+ FX3G, FX3u, FX3uc
+ FX5u
- Dong FX3u la thé hé tha ba, téc d6 xu ly nhanh (0.065ms/1 Iénh) logic,
kém theo 209 tap Iénh duoc tich hop san va cai tién lién tuc thuan loi cho viéc diéu
khién vi tri.
- Kha ning két ndi tbi da 1én dén 384 1/0 gém ca céac khdi I/O qua mang cho
phép ma rong qua cong truyén théng

FXau-48M

TN

Hinh 1.6. PLC Mitsubishi dong FX
2.2. PHAN LOAI VA CACH NHAN BIET KY MA HIEU

- Theo tiép diém dau ra, chia lam 02 loai:
+ MR (dau ra role)
+ MT (dau ra Transistor)
- Theo sb ngd vao ra 16/32/48/80/124 10
- Theo ngudn cap c6 loai 220 VAC va 24 VDC
+ 220 VAC ki hiéu la E
+ 24 VDC ki hiéu laD
- Theo kiéu Transistor dau ra c6 02 loai
+ Transistor Sink — S
+ Transistor Source - SS

16
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Vidu 01:
FX3u -16MT/D
v S\\ |
16 1/0 Nguon cap 24 VDC Ra transistor kieu sink
Ra Transistor
Vi du 02:

FX3u -16MT/ES

16 1/0, Ra Transistor ~ Ngudn 220 VAC  Ra transistor kiéu Sink

Vi du 03:
FX3u-32MT/ESS

\\

32 1/0, Ratransitor ~ Ngudn cip 220v Ra transistor kiéu Source

2.3. PAC TINH KY THUAT CUA PLC MITSUBISHI FX3U:

Hién nay, MITSUBISHI duoc coi la mot trong nhiing hing dién tir hang dau thé
gidi vé cong nghé tuy dong hod. Cac thiét bi tu dong cia MITSUBISHI c¢6 chat
lugng cao, dugc san xuat vai cong nghé mai nhat va rat da dang: Tir cong tac, ro le
cac loai, bo dinh gio, bo dém, cam bién, kiém soét nhiét do,... cho t6i cac thiét bi
diéu khién logic 1ap trinh - PLC. MITSUBISHI san xuét nhiéu loai bo diéu khién
lap trinh (PLC) khac nhau, nhung théng dung nhat 1a loai MITSUBISHI FX3u.

bac tinh ky thuat caia PLC MITSUBISHI FX3U nhu sau:

[1] Mit trén [9] Peén tin hiéu vao
2 A1 1] . A fog.
[2] Nap pin [10] Nap day dau ket noi
[3] Chét két ni —T
mo dun mé réng
MITSUBISHI ’- eS| 3@ ?843 “M 1 (1] Kl}e (Eém mo dun
e mo rong

[4] Khe cdm m6 dun bbasssiis ‘:Gz [12] Dén bao trang thai

mo rong P R hoat dong
[5] RUN/STOP switch —I‘@ '

| (PP

g] Khe cam

cap lap trinh [13] Deén tin hiéu ra

———[8] Model name

[7] Chét cai ray

Hinhl1.7. Mat trwéc va cac bg phdn chinh ciia PLC FX3u
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- Dién ap nguon cung cap: AC 85 + 264V hoic DC 20,4+28,8V

- Pién &p nguon cho ddu vao: DC 24V

- S6 lwong ddu vao/ra: tly theo loai PLC va c6 kha nang thém 10 module
mé rong. C6 thé ma rong 18n tsi 256 1/0s thdng qua module hoic 384 1/0
thdng qua mang CC-Link.

- Dong dién dau ra: 0,7A véi loai ra transisto, 2A véi loai ra Relays.

- Dung luong b nho:64000 buoc

- CAc ché dé lam viéc: Co 2 ché d6 lam viéc:

+ RUN: Ché do PLC thuc hién chuong trinh trong bo nhd.

+ STOP: Cudng buc PLC diung chuong trinh dang chay va chuyén sang
ché do STOP. PLC s& tu dong chuyén tir RUN sang STOP néu c6 su ¢b hoac
trong chuong trinh gap 1énh STOP.

- Két nai truyéen thong: hd tro két néi RS232, RS485, USB, Ethernet,
profibus, CAN, CClink.

- Cap lap trinh: 1a loai FX-USB-AW (USB-RS-422 converter)

- S6 lwong timer: 512 chia 1am 3 loai v&i o phan giai khac nhau: 1ms,
10ms va 100ms.

- S6 Iwong bg d@ém (counter): 256 chia lam 2 loai: thong thuong (235) va
bo dém tdc d6 cao (11).

- Phéat xung téc d¢ cao: max 100kHz, 1&n téi 200kHz hoiac 1Mhz véi
module chirc nang.

- Lap trinh dang ngdn ngit bac thang (LAD - Ladder) hoic so d6 chic
nang tuan tu (SFC - Sequential Function Chart) bang phan mém Gx-Works 2.

- Co dau ndi dat bao vé (Protective Earth Terminal) dé tranh dién giat.

- Pau ndi nguon cap DC ratir PLC (DC Power Supply Output Terminal).

- Dién 4p ra chuan 1a DC 24V véi dong dinh mac 1a 0.3A c¢6 thé duoc
cung cap cho cac dau vao sé DC.

- Cac den LED chi thi trang thai cua PLC (PC Status Indicators)- Bang 2-1
Badng 2-1

Dén Trang thai Chire néing
POWER Mau xanh C6 nguodn vao PLC
RUN Mau do PLC dang STOP

Mau xanh PLC dang RUN

BATT 'I:ét Pin binh thudng
Sang Hét pin

ERROR Nhay do L&i chuong trinh
Sang do L6i CPU
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- Cac dén chi thi trang thai dau vao IN (Input Indicator). Pén LED trong
nhom nay sé& sang khi dau vao twong ung 1én ON.

- Céc deén chi thi trang thai dau ra OUT (Output Indicator). Cac dén LED
nay sé sang khi dau ra tuong tng duoc bat.

2.4.SO PO KET NOI 1/O PLC MISUBISHI FX3U

2.4.1. Néi INPUT

a. Noi INPUT kiéu SINK
- Nguyén tac ndi dau vao diéu khién SINK:
+ Chén S/S néi 24 VDC
+ C4c tin hiéu vao nhu n(t nhan, cdng tac, transisto NPN hé sé& néi chung

oV
| _Fuse
~ L
— N
1
Ss 100 to 240V AC
oV
24V
Rl
—+—1—1+— X000
I+ 02 X001 _ ; i
P | Dl SW : ;
A 8 [ S =
NPN
PB
o xoo7L—L_|
|
Hinh 1.8. Se’ @6 néi Input kiéu SINK
- Giai thich:

+ Cap nguon 220 VAC vao L va N, hoic loai 24 VDC vao (+) va (-) tiy
thudc vao PLC loai E hay D. Véi loai 220v thi PLC sé& ty xuat ra 24 VDC.
+ N6i chan S/S vai 24V, di 6t D1 1am viéc va cac dau vao X0 (twong ty Voi
X1, X2,...) s& “chd san” & muc cao (24V). Khi d6 cac dau vao cé thé ndi qua cong
tac (SW), nat an (PB), Transistor NPN nhu hinh 1.8
+ Khi nhan SW thi s& c6 dong dién chay tir chan S/S (24 VDC) qua D1 >
R1 > X1 > SW = 0V, PLC hiéu riang c6 tin hiéu ¢ dau vao X1, dén bao tuong
ung sé sang Ién.
+ Twong tu khi sir dung cac tin hiéu dau vao la nit nhan PB hoac transistor
NPN hé.
b. N6i INPUT kiéu SOURCE
- Nguyeén tic dau ndi:
+ Chan S/S ndi OV.

19



Bui Hong Hué — Dinh Xudn Thiy Tai liéu thiee hanh PLC Mitsubishi FX-3U

+ Céc tin hiéu vao nhu nlt nhan, cong tac, transisto PNP hd s& ndi chung
24VDC.

|l Fuse
~ L
— N
L_ 100 to 240V AC
SIS ©
ov
24V
Rl I
—+—1—1+—— X000 i
j<-¢| b2 X001 _ 5 :
B | D1 sW : ;
PB PNP
Hl oy A
]

Hinh 1.9. Pdu néi ddu vao kiéu Source

- Giai thich:

+ N6i chan S/S vai 0V, Piot D2 lam viéc dau vao X0 (twong tu vai X1,
X2...) “chd san” & muc thap (0 VDC). Cac dau vao ndi véi cong tac, ndt an,
Transistor PNP nhu hinh 1.

+ Khi nhan SW thi sé& c6 dong dién chay tir chan 24 VDC > SW > X1 >
R1 > D2 > S/S (0V), PLC hiéu rang c6 tin hiéu & dau vao X1, dén bao tuong ung
sé sang Ién.

+ Tuong tu khi sir dung cac tin hiéu dau vao 1a nat nhan PB hoac transistor
PNP ho.
2.4.2. Néi OUTPUT

Chi phan biét cach ndi OUPUT kiéu SINK hay SOURCE dbi véi loai PLC ¢
dau ra dang transisto.

a. Néi OUTPUT cho PLC c6 dau ra dang Ro le

- Mbi chan COM sg la chan chung cho 4 dau ra, vi du COM1 la chan chung
cua Y0, Y1, Y2 Y3.

- C6 thé cap cac nguon khéac nhau vao cac chan COM. Khi cap nguon 24VDC
vao chan COM thi nén diing ngudn ngoai, khong nén ding nguon 24VDC xuit ra
cua PLC vi ngudn nay c6 dong nho.

- Khi chan dau ra Yx d6ng s& d6ng mach dién cho tai.
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Load |
— Y000 >

Fuse[] 24vDC | ¢

| COM1
Load |
— Y004 ~
— YOO5——1
Fuse[] 100VAC | ¢

()
~ COM2

Hinh 1.10. P4u néi dau ra cho PLC ¢6 dau ra Re' le

b. N6i OUTPUT kiéu SINK (PLC ra Transisto) ,
- bau ra cua PLC la Transistor kieu SINK (NPN) nén khi ding ta phdi dau
nhu hinh 1.11 cu thé:

Sink output type
Load I
— Y000
YO001t-
DC ower
Fuse [ su%py S I x
. COM1
Load I
— Y004
+———=—7——YO005}-
DC power
Fuse || su%py 0 &
all
L COIM2 PLC

Hinh 1.11. Pdu néi ddu ra kiéu SINK
+ Ngudn (+) duoc ndi san véi tai, khi d6 dién ap & cac diém dau ra YO, Y1,
2.... bang dién &p (+) ngudn (ddi voi COM1)

+ Chan COM1 dugc ndi vao “0v”

+ Khi dau ra YO ON, s& c6 dong dién chay qua tai

+ Nguon U+ doc 1ap véi nguon 24v DC xuat ra tir PLC nhung ciing c6 thé

muon ngudn 24v caa PLC (luu y nguén 24v caa PLC c6 dong nho...)

+ Khdng can néi chan COM vao “0v” ciia nguon 24v PLC khi ta ding

ngudn doc 1ap tir bén ngoai (con ding khi 24v PLC thi phai néi COM1 vao

“Ov™)

c. Noi OUTPUT kiéu SOURCE

- Pau ra cua PLC 14 Transistor kiéu PNP nén khi ding ta phai dau nhu hinh
1.12 cy thé:
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Source output type

Load |
— Y000
+———"73——YO001}-
DC power
Fuse[|] su%ply ? } 4
I| +V0
Load |
— Y004
— YO0O05¢-
DC power
Fuse[l] su%ply 0} Y
I
L PLC

Hinh 1.12. P4u néi dau ra kiéu SOUCRE

+ Ngudn (-) duoc ndi san véi tai, khi d6 dién ap & cac diém dau ra YO, Y1,
Y2.... bang dién ap (-) ngudn
+ Chan +V0 duoc néi Vi (+)
+ Khi du ra YO ON, s& c6 dong dién chay qua tai
_Cha y:
+ Vi méi PLC c6 thé chen ddu néi dau vao kiéu SINK (S/S néi 24v) hodc
Source (S/S néi 0v) ma khdng dnh hwéng téi cau lgnh lgp trinh.
+ Nhung ddu ra Transistor sé mégc dinh sin 1a SINK hay SOURCE do nha
sdn xudt va dwoc ghi béi cac ky hiéu trén PLC.

2.5. PHAN MEM LAP TRINH CHO PLC Mitsubishi dong FX

- Phan mém sir dung dé 1ap trinh 1a Gx-Works 2.
- Chuong trinh 14p trinh: kiéu bac thang (LAD) hoac kiéu khéi chirc niang
(SFC).

- Trinh ty thyc hién Iap trinh (chi tiét tai bai thuc hanh sé 2):

+ Khai dong phan mém Gx-Works 2

+ Tao Project

+ Soan thao chuong trinh: Str dung cac phim tit hodc chudt dé chon cac
Iénh, ham chic nang

+ Bién dich chuong trinh sau khi soan: nhan Shift + Alt + F4 dé bién dich
hoac vao Compile/Rebuild All hodc nhan F4 sau khi sira chuong trinh:

+ Kiém tra két ni PLC véi may tinh

+ Dowload chuong trinh PLC

+ Giam séat, kiém tra chuong trinh online
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TRONG MITSUBISHI FX3U:
2.6.1. Cdu trac bg nhg-

| CPU |

| ROM hé théng

—— B nhé tich hop sén (RAM)

=

[B6 nhé thiét bi bit]

[BO nh¢ diF liéu]

Tiép xtic hinh anh b nhé
*Role vao (X) 'Role ra (Y)
* Role phu trgr (M) 'Role trang thai (S)
Tiép diém bo hen gi¢r va cudn day hen gi®
Tiép diém bd dém,dém cudn day, va thiét 1ap lai
cudn day

= Thanh ghi di¥ lidu (D)
"Thanh ghi gia tri hién tai b hen gi¢ (T)
" Thanh ghi gi4 tri hién tai bé dém(C)

= Thanh ghi chi s6 (V.7)

=Thanh ghi mé& rong (R)

2.6. CAU TRUC BQ NHO, CAC VUNG NHO VA PIA CHi BQO NHO

B& nh& chuwong trinh tich hop san

(RAM)

Théng sd

Chwong trinh tuan tw

Cha thich

Thanh ghi tép tin

Hinh 1.13: Si dung vung nhé chwong trinh tich hep trong PLC

Bd nh¢ ngéu nhién

(BG nhao flash)

Khong cé dinh

ROM hé théng |

| CPU | |

— Tich hop trong bd nho thiét bi (P“"{}

[Bit bd nhé thiét bj]

[BS nhé di liéu |

Tiép xuc hinh anh bd nhe

* Role dau vao (X) *Role dau ra (Y)

* Role phu (M) 'Role trang thai (S)
Tiép diém b hen gitr va thoi gian dém cudn day

Tiép diém bo dém, dém cuodn day, va thiét lap lai

cudn day

- Thanh ghi di¥ liéu (D)
= Thanh ghi gié tri hién tai bo hen gi& (T)
= Thanh ghi gi4 tri hién tai bd dém (C)

- Thanh ghi chi sé (V,Z)

= Thanh ghi mé rong (R) <

Bo nhé chwong trinh tich hep sén

RAM

Bd nhé ngéu nhién
(Bb nh¢ flash)

Théng sé

Khong duoc stiedung

Chwong trinh tuan tw

Chu thich

déng nhan (khi nguén dién ON), va bé nhoé

chwong trinh tich hop san dwoc ngét két ndi.

(U'u tién dwgc trao cho cac bd nhé ngau nhién.)

Tap tin dinh kém cta mét bd nhé ngau nhién dwoc tw

Thanh ghi tép tin

op ughnyn

BA 10

yu3| oed bueq

08} 1oy

Thanh ghi tép tin m& réng (ER) |€

Hinh 1.14. Sir dung vung nhg Flash bén ngoai
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B6 nhg trong MITSUBISHI FX3U dugc chia thanh 3 vupg véi 1ty cO nhiém
vu duy tri dix ligu trong mot khoang thoi gian nhat dinh khi mat nguon. B nhé cua
MITSUBISHI FX3U c6 tinh linh hoat cao. C6 thé doc, ghi trong toan vung, trir cac
bit nhd dac biét SM (Special Memory) chi ¢ thé truy cap de doc.

Cac vung nhg trong PLC MITSUBISHI FX3U bao gom: ‘
- Vung chwong trinh: 1a noi luu gitr cac thong so, chuong trinh tuan tu,
cac ghi chu, thanh ghi tap tin cua chuong trinh. Vung nay c6 thé doc/ghi dugc.
- Vung nhé thiét bj bit: viing nay c6 thé doc/ghi duoc, bao gom:
+ Pau vao sb (X)
+ Pau ra s6 (Y)
+ Ro le trung gian (M)
+ Ro le trang théi (S)
+ Tiép diém bo hen gior va cudn day bd hen gio (T)
+ Tiép diém bo dém, dém cuon day, va thiét 1ap lai cuon day (C)
- Vung di liéu: 1a mién nhé dong, dung dé cat dir liéu caa chuong trinh.
NG c6 thé duoc truy cap theo tung bit, byte, tir don (W-Word) hoic tir kép
(DW-Double Word). Ving dit liéu duoc chia thanh tiing mién nhé nhé Véi
cong dung khéac nhau. Chung duoc ky hiéu bang chit cai dau theo tén tiéng
Anh, dac trung cho cong dung riéng cta chung nhu sau:
+ Thanh ghi dir liéu (D — 16 bit)
Thanh ghi gia tri hién tai bo dinh thoi (T - 16 bit)
Thanh ghi gi4 tri hién tai bo dém (C - 16 bit)
Thanh ghi chi s6 (V, Z)
Thanh ghi mo rong (R -16 bit)
- Hadng sé (K)(H)(E):
+ “K”: la gia tri nguyén
+ “H”: 1 gi4 tri trong hé Hexa (hé co s616)
+ “E”: | gi4 tri thyc (dix liéu dau phay dong)

+ + + +

2.6.2. bja chi bg nhg trong PLC MITSUBISHI FX3U:
a. Dia chi bit
- binh dia chi 1/O:
+ Pau vao: X000, X001,..., X007; X010, X011,..., X017;...
+Paura; Y000, Y001,..., YOO07; Y010, YO11,..., YO17;...
- Khi mé rong nhiéu modun 1/O:
+ S hiéu cua cac 1/0 s& duoc tu dong géan tuan tu theo tha tu ting dan nhu
trén hinh vé.
- Trong trudng hop PLC ¢6 sb 1/0 khong phai 1a boi cua 8 Vi dul4/10:
+ Pau vao: X000 t&i X007, X010 ti X015;
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+ Dau ra: Y000 t¢i Y007, Y010 t6i Y011

Cé}c SO hiéu,cc‘)n lai: X016, X017 va Y012 dén Y017 clng cpi nhu da duoc
chiém giwr. S6 hiéu cac 1/0 cta cac mé dun mo rong s€ bat dau tir X020 va
Y020.

[X000 t&i X007] [X010 t6i X017] [X020 t6i X037]
| L [sis[ov]xo[x2]x4]x6][x10[x12[x14]x16] « | - -
[L [ ]« J2av] x1] x3 ] x5] x7 [x11]x13[x15]x17] L | =El<]]
prai=l = bl
FX3U-32MR/ES Dau v&o: 16 diém FX2N-16EX— %S| |[FX2N46EYR—5S
Bon vj chinh Dau vao: 16 diém P ™ @<l | s8nhd ) L.
<& 2= | on  XvaYcdcac
8 < sb hidu /0
|5 2 dwoc gan
ks % tw dong theo
| 3] =l ther tw dé két
=< L[S ndi cac don
16-diem i§ 16-diem S| | s616m vi
| &5 5] ;? hon :
Khi % % Khéi | &=
1Y — % =
[volv2] TJvaJve] Ivtolvi2] [x14fxte] ] dau Eipa dau SiEl
lcomt] v1 ] vaJcom vs [y7 lcomfy11]y13/comy15]y17] vao L 5]
[Y000 téi YO007] [YO10 t&i YO17] [Y020 t&i Y037

Hinh 1.15. Pja chi bit vao ra
- Cach dia chi hoa bit cho thanh ghi:
+ CU phép: [Tén vang nhé] [chi s8] . [Thir tw cia bit]
+ Vi du: DO.1 s€ truy cap bit tha 2 trong thanh ghi DO
b. Dinh dia chi thanh ghi
- Cl phép: [Tén vung nhé][chi s6]
- Vidu: DO, D1, D1000, R2000....
2.7. NOI GHEP GIUA PLC VA THIET BI NGOAI VI

PLC dong FX3u hd tro két ndi voi céc thiét bi ngoai vi qua cac chuan két néi
RS232, RS485, USB, Ethernet, CAN, CClink, bang cach st dung cong két ndi sin
cd trén PLC hoac cac m6 dun m¢o rong ghép véi PLC qua adapter bus.

Pé PLC c6 thé giao tiép dugc voi cac thiét bi ngoai vi qua cong Peripheral
Port, can c6 mot bo chuyén d6i RS-232/RS-485 bén ngoai.

Cac thiét bi ngoai vi c6 thé két néi véi PLC qua cac chuan truyén thong nhu:
HMI, bo diéu khién nhiét do, bién tan,...

3. GIOI THIEU BO THUC HANH PLC MITSUBISHI
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* BAN THUC HANH PLC MITSUBISH| = wem

Hinh 1.16. Bg thuc hanh PLC Mitsubishi

Ban thyc hanh bao gém c4c mé dun:

Mo
\ il ws‘mwéﬂsg

ULE PLC MITSUBISHI EX3U :
B TINHIEUBAURA )

................

................

H T HESELe,
$e98 /20888

Hinh 1.17-a. Module PLC
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Hinh 1.17-b. Module nat nhén, cam bién
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Hinh 1.17-d. Module Re le trung gian

28



Bui Hong Hué — Dinh Xudn Thiy Tai liéu thiee hanh PLC Mitsubishi FX-3U

I n/IUn 7

ﬁ]/MRSTM A‘ﬂRST@ﬁ] Al R 8§ T 31

ﬁ? R

A2 U V W 32 A2 U V W 32

220V~

Hinh 1.17-e. Module Contactor

* MTSUBISH|
ELECTRC

220V

2
SD —
Lo ST 2
STR|E
o ST 5
_/_(.j@ig
R |E
L—3

o BL

o —1 |

o 2
(0=10VDC)

| il

BN | A 4
: g (4-20mA) OPEN COLLEGTOR

ANALOG COMMON QUTPUT COMMON )

Hinh 1.17-f. Module bién tan
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PHAN I1: HUONG DAN THUC HANH

Bai thyc hanh sb 1
PAU NOI PHAN CUNG PLC MITSUBISHI FX3U

I. MUC TIEU
Hoc xong bai hoc nay, ngwoi hoc cé khd nang:
Vé kién thiic:
- Nhan biét duoc ky ma hiéu va phan loai dugc cac dong PLC Mitsubishi
FX3u, dé c6 phuong an dau ndi dang.
- Trinh bay duoc trinh tu ddu néi dau vao, dau ra cho PLC theo céc cach dau
néi Sink/Source.
Vé kj ning:
- V& duoc so do dau noi cho PLC.
- Bau ndi duoc dling ngudn cung cap, dau vao dau ra cho PLC.
- Kiém tra va khic phuc duoc mot s sai hong thuong gap khi dau néi phan
cang cho PLC.
Vé néng luc tw chi va trach nhigm:
- C6 tac phong cdng nghiép, thao dong tac chinh xac, chuan chi khi dau néi.
- C6 kha ning 1am viéc doc 1ap va, tu danh gia duoc két qua thuc hanh caa
ban than.

I. TOM TAT LY THUYET
1. Nhan biét ky ma hiéu cia PLC
- Phan loai theo tiép diém dau ra, chia lam 02 loai:
+ MR (d4u ra role)
+ MT (dau ra Transistor)
- Phan loai theo sé ngd vao ra 16/32/48/80/124 10
- Phan loai theo ngudn cap c6 loai 220 VAC va 24 VDC
+ 220 VAC ki hiéu l1a E
+24 VDC ki hiéulaD
- Phan loai theo kiéu Transistor dau ra cé 02 loai
+ Transistor Sink — S
+ Transistor Source - SS

Vi du 01:
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FX3u -16MT/D

16 1/0 Ngudn cap 24 VDC R4 transistor Kiéu sink
Ra Transistor

Vi du 02:
FX3u -16MT/ES

16 1/0, Ra Transistor ~ Ngudn 220 VAC  Ratransistor kiéu Sink

Vi du 03:
FX3u-32MT/ESS

32 1/0, Ra tranm Ra transistor kiéu Source

2. PAu ndi phan cang (chi tiét tai Phan I, muc 2.4)

I11. NOI DUNG THUC HANH
1. Chuan bi dung cu, thiét bi
- Sur dung cho 1 nhom khong qué 3 sinh vién

STT Tén thiét bi, dung cu S6 lwong
1 | PLC Mitsubishi dong FX3u 1bo
2 | Bo thuc hanh PLC Mitsubishi dong FX3u 1 bd
3 | Day dién (1.0mm) 5m
4 | Bb dd nghé dung cu 1 bd
5 | May tinh cai dat san phan mém 1 bo

2. So d@d thuc hanh
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Il Fuse
~ L
— N
L_ 100 to 240V AC
SIS ©
oV
24\/
Rl
—+—1—1+—— X000
i<-¢ | D2 X001 _
ﬁ Dl SW
7 (
PB
o oy A
|

Hinh: 2.1-1. Néi dau vao kiéu SINK

Il Fuse
~ L
- N ~
L 100 to 240V AC
SIS ©
ov
24\
R1
——r— X000
{4 | D2 X001 _ ; :
SH o1 sw ; :
" » :
AL
PB
F xo07—L |
[

Hinh 2.1-2. Néi dau vao kiéu SOURCE
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Load |
t———Y001——
Fuse [|] 24V DC [ ¢
i COM1
Load |
— Y004 -
— Y005 -
Fuse[l] 100VAC | ¢ }-
(~)
~ C0|M2 PLC

Hinh 2.1-3. Pdu néi ddu ra cho PLC logi ra Ro le

Sink output type

Load I
— Y000

t=~—=——YO001}-

Fuse[I]DC power 5 1. N

—{cowm1

Load I
— Y004

— YO005t-
Fuse [IIDC pO\INeI’ >

—com2

PLC

Hinh 2.1-4. Néi dau ra kiéu SINK
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Source output type

Load |
— Y000
— YO001¢-
DC power
Fuse[l] suFF))pIy 2} \
| +V0
Load |
— Y004
— YO0O05}-
DC power
Fuse[l] supply | ¢ - Y
I +V1
|+ | PLC

Hinh 2.1-5. Néi dau ra kiéu SOURCE

3. Cac bwéc thuc hién
Bugc 1: Pdu néi nguén cung cap:

Cap ngudn 220VAC hoic 24VDC theo ding chang loai PLC ghi trén vo tranh
chap chay thiét bi.

Bugc 2: Pdu néi dau vao:

- Bau ndi dau vao ndi theo kiéu SINK (so d6 hinh....)

- Bau néi dau vao ndi theo kiéu SOURCE (so d6 hinh....)

- St dung thiét bi dau vao khéac nhau dé dau ndi: nat nhan, cam bién, encoder.

- Trong thyc té viéc dau ndi dau vao theo kiéu Sink hay Source Ia tiy thuoc
vao loai thiét bi dau vao (cam bién, encoder...)

Bugc 3: Pdu néi dau ra:

- Loai dau ra ctia PLC 1a Rowle, Transitor NPN hay Transito PNP la do nha
san xuét da quy dinh san. Do d6 can doc ki ky ma hiéu cua PLC dé dau néi dau ra
cho chinh xac.

- Chu y: chi dwgc phép cap ngudn 24 VDC vao chan COM dbi véi loai
PLC c6 dau ra transistor.

Buwdc 5: Dung dang hé VAO do kiém tra:
Po thdng mach, kiém tra dau ndi d& ding yéu cau hay chua?
Bugc 6: Cdp nguon va chay thi:

- Cap ngudn cho PLC

- Tac dong dau vao, quan sét cac dén tin hiéu IN

- Gi4o vién nap thir chuong trinh dé test dau ra, quan sat cac dén tin hiéu
OUT.
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4. Mot so sai héng thwong gap

Hién twong Nguyén nhan Bién phap khic phuc

ben tin hiéu IN
khéng sang khi tac
dong dau vao

Do dau néi khdng dung

DN Kiém tra va dau ndi lai da
kiéu Sink/Source i y

Peén tin hiéu OUT | - Ngudn cung cp cho
sang nhung tai dau | tai khong dang

ra (Ro le, dén bao) | - Bau ndi khdng dung
khong c6 dién kiéu Sink/Source

- ddu duing ngudn cho tai

- Bau nédi lai day

IV. TIEU CHI PANH GIA
1. Bi day va dau ndi
- Phan loai mau day cho tung loai chtc nang. Vi dy: day nguon mau dé den;
day tin hiéu vao ra mau vang.
- C4c mdi nbi ¢am bao bat vit chac chan, tiép xdc tot.
2. bam bao ddng chuc nang
- Céc chuc nang vao ra (dén tin hiéu IN/OUT, d6ng/ngat tai) hoat dong dang.
V. BAO CAO THUC HANH
1. Trinh tu thuc hién dau ndi vao ra.
2. V& so dd dau ndi vao ra theo cac phuong an khac nhau.
3. Ghi lai trang thai cac den tin hiéu khi hoat dong.
4. Cac dang sai hong gap phai trong qua trinh thuc hanh.
VI. CAU HOI KIEM TRA
1. Phéan biét cac loai PLC?
2. Trinh bay trinh tu dau ndi phan ciing cho PLC?
3. V& so d6 dau ndi vao ra theo cac phuong an khéac nhau?
4. C6 thé cap ngudn 220VAC vao chan COM cuaa PLC FX3u loai dau ra Role
hay khong?
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Bai thuc hanh sb 2
HUONG DAN SU DUNG PHAN MEM GX-WORKS 2

I. MUC TIEU
Hoc xong bai hoc nay, ngwoi hoc cé khd nang:
Vé kién thic:

Trinh bay duoc trinh ty st dung phan mém Gx-Works 2 dé lap trinh diéu

khién cho PLC
Vé kj ning:

- Sir dung duoc phan mém Gx-Works 2 dé 1ap chuong trinh diéu khién cho
PLC;

- Két néi dugc phan mém véi PLC va tai chuong trinh cho PLC lam viéc;

- Khic phuc duoc mét sb sai hong thudng gap trong quéa trinh viét chuon
trinh va két ndi thiét bi.

Vé néng luc tw chi va trach nhigm:

- Ti mi, can than va chuan chi khi 1ap trinh cho PLC.

- Ty danh gia duoc két qua thuc hanh cua ban than va huéng dan duoc
ngudi khéc sir dung phan mém.

II. TOM TAT LY THUYET
1. Giéi thiéu phan mém GX — Works 2

Gx-Works 2 1a phan mém cau hinh va lap trinh thé hé ké tiép cho diéu khién
FX va Q Series. Gx-Works 2 cho phép nha phat trién c6 thé “tron” va két hop tur
nam ngon ngtt 1ap trinh khac nhau, phu hop vai cac phong cach lap trinh khac
nhau. Trong tai liéu nay tac gia s& lap trinh kiéu LAD.

Mai truong ndy tuan theo tiéu chuan IEC1131-3, ciing cho phép cac bo phan
cua du an dugc luu trong thu vién dé sir dung trong cac (ng dung trong tuong lai.
Diéu d6 c¢d nghia mdi mot chic nang, ciu trac dugc viét, duoc thir nghiém, va
chting minh, ¢6 thé duoc tich hop vao cac hé théng mai.

C6 thé md phong PLC 4o dé kiém ching két qua lap trinh.

Gx-Works 2 bao gém cac ché do theo dbi, giam sat, chinh stra va kha nang
g 13i truc tuyén cho phép kiém soat dugc trang théai hoat dong cua PLC.

2. Mot sb chirc ning co ban
Ei MELSOFT Series GX Works2 .. NGANH\PLC MITSU CABT 2021%FOR-MEXT\FOR-MNEXT.guow - [[PRG]Read MAIN (Read Only) 34 Step]
| Project Edit Find/Replace Compile View Online Debug Diagnostics Tool Window Help

NMPAS| e 1 -F | B B bgl | 59 = g g SE | N PR 3 EL
Hinh 2.2-1. Thanh cong cu chinh
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Thanh cdng cu chinh bao gdom cac chtic nang chinh nhu: thém mai, mo, luu
project; cac churc nang doc, ghi chuong trinh; chirc nang giam sat, mé phong
online....

T

[F 2 = Ba 2) | 8-

[#-8% Parameter

,‘; Intelligent Functicn Module
----- A } Global Device Comment
-# Program Setting

=% POU

E,ﬁ Program

..... ,3 Local Device Comment

- h@ Device Memory
,ﬁ Device Initial Value

Hinh 2.2-2. Cira sé project
Pay la ctra s6 gilp nguoi 1ap trinh nhanh chéng tim duoc céc file chac nang
cta du an nhu: cai dit parameter, thiét 1ap cac module két n6i, mé cua so viét lénh,
bd nhd RAM.

4] [PRG]Read MAIN (Read Onl... ] 10 -
SM400 ~
0| [Mov Ko Z0 1
FOR-NEXT
4 [FOR K50 }
SM400
12—} [~ z0 K10 Z1 !
Mo

I {mMov  Dozo D1000Z1 |

I [MOV KO D1000Z1 ]}
M2
I [mMov D1000Z1 DOZO
{INC z0 1
32 [NEXT ]
3 [END 1}

Hinh 2.2-3. Crra sé viét cau lgnh
Pay la khu vi tri giup ngudi ding viét cac cau lénh l1ap trinh. Cac dong lénh
s& duoc déanh s tir 1 cho dén hét. Trong ctra s6 nay ngudoi dung s& két hop véi st

—||—'-|I-'-H-'+-f—'-[]- £ | ATE ALE YTH YL | 4 HE SR S
P F5 =F5 F& =F& | F7 | F& Fa SFB EFB cFia l <F7 sF& aFy aFs | dars saFE zaky zakd

: A b ow P, .
dung: [Coil (F7) .24 dé thiét lap céc cau
lénh chirc ndng; thém, sira, x6a cac day ndi.
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! Watch 1 L
Device/Label Cument Value | Data Type
Mo - Bit
Do - Word[Signed]
D1 - Word[Signed]
D45 - Word[Signed]
D1000 - Word[Signed]
01010 - Word[Signed]
01450 - Word[Signed]
Z0 - Word[Signed]
M1 - Bit
Mz - Bit

Hinh 2.2-4. Ci#a sé theo dbi, thiét Igp gia tri cac bit va thanh ghi
111. NOI DUNG THUC HANH
1. Chuin bi dung cu, thiét bj
- Str dung cho 1 nhom khoéng qué 3 sinh vién

STT Tén thiét bi, dung cu S6 lwgng
1 | Bo thuc hanh PLC Mitsubishi dong FX3u 1bd
2 | May tinh da cai dat san phan mém Gx —| 1bo
Works 2
3 | Cap két ndi may tinh véi PLC 1 bo
4 | Bo d6 nghé dung cu 1 bd

2. Cac budc thuc hién
Bwéc 1: Khéi dong phan mém Gx — Works 2:

e

*. trén man hinh, giao dién phan mém xuét hién

Chon vao biéu tuong
nhu hinh vé:

MELSOFT Series GX Works2 - X
i Project Edit Find/Replace Compile View Online Debug Disgnostics Tool Window Help

B RS e cRiEe R R R m = |
[ ) B .

{ Watch 1 a x
Device/label | Curent Value | Data Type

English CAP | NUM
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Hinh 2.2-5. Giao dién chinh cia phan mém Gx — Works 2
Budc 2: Tao dw an méi:

- Click chudt vao Project &> New hoic click vao biéu tuong dé tao 1 du
4n méi. S& xuat hién cira s tao project:

Mew Project >
Series: FXCPU &
Type: |FX3U/FX3UC |
Project Type: |5imple Project j

| Use Label
Language: |Lau:|u:|er j

Hinh 2.2-6. Ci#a sé tao duw &n méi
- Chon céc théng sb Series, Type, Project Type language nhu trén hinh. Sau
d6 nhan OK. Ctra s6 Viét chuong trinh s& xuat hién nhu trén hinh 2.2-3.
Bu6c 3: Viét chwong trinh:
Tién hanh viét cau lénh lap trinh bang cach sir dung khdi chirc nang:

: H — . T0E HE HTE HLE | SR HE U S
= F3 =FZ FE& =F& F? FS ES SFE CFE‘ cFin | sF7 sFe a7 aFs | ks saFE zaf 7 zafs

:—|I—'-II-'-H-'+“I-'

[Coil (F7)] L2 '_
Hozc sir dung cac phim tat: F5, Shift + F5, F6, Shift + F6:

—||__ 5I— Tiép diém tuong mé (nhan F5)
—I,E_-ET— Tiép diém tuong ma (nhan F6)
-||:__?} Cuon day M; Y; (Nhan F7)
g Céc lénh chirc nang (nhan F8)
= N&i day ngang (nhan F9)
1 N&i day doc (nhan Shift + F9)
?i'-'g Xoa day ngang (Ctrl + F9)

39



Bui Hong Hué — Dinh Xudn Thiy Tai liéu thiee hanh PLC Mitsubishi FX-3U

W Xoa day doc (Ctrl + F9)
cFID
11+ Xung suon Ién (Shift + F7)
=F7
1Lk Xung suong xudng (Shift + F8)
=F&

Khi viét chuong trinh can chi y chon ché o6 Write mode hoac nhan F2:

mlﬁlﬂl*iﬁ s

e

et Value

Add

Write Mode (F2)["
Budc 4: Bién dich chwong trinh
Tai cira 56 soan thao 1énh nhan phim F4 dé tién hanh bién dich chuong trinh.
Néu chuong trinh ko ¢6 18i, mau nén cua so soan thao s& chuyén tir mau xam sang
mau trang. Béng thoi quan sét cira sd Ouput phia du6i dé kiém soét 15i:

X000 X000
« o} {apD K5 HoG DO [l {a0D K5 HoC Do

{0 DO D2 D4 {aD DO D2 D4

{aDD  K1Xx010 K1 D6 {ADD  K1X010 K1 D6

{aDD  Kivoio K1 K1‘r0‘ {aDD  K1Y010 K1 K1Y000

{FT D6 D8 {rT  De D8

{peADD D8 E37 D20 {peaD D2 E37 D2

{INT D20 D22 {INT D20 D22
Output
Compile
Mo. Result Data Name Class Content
__ Word device (VAR range) 0 point used
2 Inf‘ormahon Bit device (VAR range) 0 point used
3 Information - - Pointer (VAR range) 0 point used
4 Information - - Timer (VAR range) 0 point used
5 Information - - H|ghﬁpeed timer (VAR range) 0 pnlnt used
o, S AP TR RN WS 1 1 . NSNS, i, S
M mmnmile (T el edm e Coeme: 1 DA i 10

Hinh 2.2-7. Bién dich chwong trinh

Néu chuong trinh cd 15i s& xuat hién cac cira s6 thong bao hoac hién thi
trong ctra s6 Ouput phi dudi.

Buéc 5: Tai chwong trinh vao PLC

- Cai dat driver cho cap nap (phan mém di kém theo cap khi mua).

- Kiém tra két ndi PLC vé&i may tinh: Clich chudt phai vao biéu tuong My
Computer = Manage > kiém tra két ndi cia cap véi may tinh 13 COM nao? (vi du
la COM 4)
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File Action View Help
«s| 2@ BE =

& Computer Management (Local | 4 % Linh-PC

4 [} System Tools AP Batteries
(® Task Scheduler © Bluetooth Radios
(@] Event Viewer & Computer
) Shared Folders < Disk drives
& Local Users and Groups &, Display adapters

<} DVD/CD-ROM drives
U5 Human Interface Devices

& IDE ATA/ATAPI controllers

i3 Disk Management @ IEEE 1394 Bus host controllers

Map network drive... £y Services and Applications 2 Jungo
Disconnect network drive... = Keyboards

= = A Mice and other pointing devices
Restore previous versions B Monitors

& Network adapters
477 Ports (COM & LPT)
Cut "7 ECP Printer Port (LPT1)

Copy F" Intel(R) Active Management Technology - SOL (COM3)
i 3 USB-SERIAL CH340 (COM4)
Create shorteut 14 T A ———— [ Processors

Delete . P Security Devices
- & SIMATIC NET
% Sound, video and game controllers
Properties . - 4. Storage controllers

<3 O2Micro Integrated MMC/SD controller
% System devices
@ Universal Serial Bus controllers

Send to

Rename

Hinh 2.2-8. Kiém tra két néi cap nap
- Cai dat cong COM trén phan mém Gx-Works 2: chon Connection
Destination - Conection 1 - Serial USB - chon COM 4 - OK - OK.

E.h[lﬂoﬁizrisﬁf )
! Project Edit Finc/Replace Cemede View Onine Depug Disanestes Tool Windew el

LB M & e S | 36U T o R e e o | ﬁ‘\
B E=T=IF T iy T - 20 CClk  Ehemet CCIEFed  QSeres  NETO) PLC
EE Al de ol il = foard Board fos |
i # x 4 [PRG]Read MAIN feat Onl... | COM [COM 2 Transmission Speed [175 2Kbps

— X000 M8029 |'l J J J ﬂ

- 0 I ,L/“V PIC CC IE Cort CC-Unk Ethamet C24 0T CCIEFd  Head Moduia
= - s R T

PLC Mode [FXCPU
All Connactions MO

PC side L/F Serial Setting ===
= @ Rs2mC
b Soeciication

neude FXUISBAW / FX3U-USE-ED)
© usB
Time Out (Sec) 5 || COM Poa Cons
Transmisson Soeed [115.2kbps =,

4 Lonnectionl

Cancel | PLE Birect Coupled Setting

Setup... ‘ Connection Test

CCIECont  CCIE AN
NET/10H) System Image. |

— )

TEL [FXCPU). I

H BN AN s
CC IE Cont. CC IE Fieid Ethemet (OC-Link C24
NET/10H) i Cancel
A

Acoessng Hoat Statan

Ao <

— [NERN —
Hinh 2.2-9. Chon céng COM két néi

- Tién hanh tai chuong trinh cho PLC:

+ Céach 1: Chon Online (trén thanh cong cu) - Write to PLC - Tick vao
tagert (chon cac muc can tai: Parameter, Main, comment) = Execute dé tai chuong
trinh xubng
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Ouline nostics  Too  Window  Help
rom BLL. =
=8 Witz PLE.. <
\ - - - .
— Orline Data - [——
ﬁt Yoy it PLC. ~N—— = o e 2T
| Harmate Upersbon(s)... Vst sia i | 3F0 86 o8 380 13 ~ Cormecton Charnel List
MR W Recurcont Operstion - ['SeralPort PLC Mo Conmecton(s-2326) System Image. |
4 -—
= =R  Write CVoly € Do ‘
' =) PLc Hodule | Executon Target Datal ' | es |
N e
53 e Data Paremetersfrogam | Select | Cancel Al Seleciions |

PLC Module Crange v

Set Clock... 2018A7/07 80101

Rryisler/Canmd Dinplary Musdule Menu, = My Parameter

Monitor ' 3 PLC Parametes; Netwods Paramatar 2018/07/07 080101
= [y Global Devics Comment

Watch v

Deta
2018/07/07 080001

Necassary Selting| Mo Sefting /  Akmady Set | Sebif s rmadad( 1o St/ Memacy Seb |

Frogram Size 14 Sieps| 16.000 Steps
Rafresh
o
Related Functions << | > Eecute Close: I

F B &

Remote Cperation SetClodk. Tear PLC Memory

Hinh 2.2-10a. Tdi chwong trinh vao PLC cach 1

+ Céch 2: Click vao biéu tugng Write to PLC trén thanh cbng cu phia
trén man hinh soan thao. Xuat hién cira s6 tai chuong trinh vao PLC gidng nhu

cach 1.

Diagnostics JTool Window Help

| ER 5

10 M8p29

B — rOnlirleDah"‘,_ . it
Connection Channel List
“mm PLC Module Connection{R5-232C)

BE e cwwe cw o

&) PLCHodule | Execution TargetData( to [ Yes )
Tile |
£ Edit Data Paameter+Progan | Select Al | Cancel Al Selections |
Module Name./Data Name Tile Target | Detai Last Change Target Memory Size
" =™} PLC Data P

= tm Program(Program Fik)
[ IMAN

|- | 4% Parameter
P PLC Parameter/Network Parameter

2018/07/07 08:01:01

2018/07/07 08:01:01

Detai | 2018/07/07 08:01:01

oUoUOoOURE

2018/07/07 08:01:01

Necessary Setting{ No Setting /  Aready Set ) Set F tis needed( Mo Settng /  Aready Set )
Program Size 14 Steps| 16.000 Steps

Hinh 2.2-10a. Tdi chwong trinh vao PLC cach 2
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Buoc 6: Giam sat online
- Chon vao biéu tugng Start Monitoring nhu hinh vé:

Debug Diagnostics Teol

Window Help

pimm s

zr

|Eﬁ:@@|s'

[Start Monitoring (All Winduwsjl_'_@i. ]

3l Label Setting MAIN [F'RGJ L

rite

tep

(Rt

0)

A000

Hinh 2.2-11. Giam sat hoat déng online
- CO thé quan sét truc tiép gia tri caa cac bit, cac thanh ghi tryc tiép trén man
hinh soan thao hozc nhap céc bit, cac thanh ghi trong cira s6 Watch nhu hinh 2.2-4.

3. M@t s6 sai héng thwong gip

Hién twong

Nguyén nhan

Bién phap khic phuc

Khong cho soan
thao, stra, x0a
chuong trinh

Chua chon vao ché do
soan thao

Chon ché d6 soan thao Iénh Write
mode hoic nhan phim F2. (chi tiét
theo budc 3)

Khong tai duoc
chuong trinh vao
PLC

- Két ndi may tinh voi
cap khong dung
- L&i cap két ndi

- Chon lai cong COM

- Kiém tra, thay cap moi

IV. TIEU CHI PANH GIA
1. Thao t4c thanh thao céc chic nang co ban trén phan mém Gx-Works 2.
2. Soan thao dugc chuong trinh don gian dang LAD
3. Tai dugc chuong trinh vao PLC
V. BAO CAO THUC HANH
1. Trinh bay trinh tu cac budc thuc hanh viét chuong trinh don gian cho

PLC.

2. Cac chu y, cac 16i gap phai trong qua trinh thuc hanh
VI. CAU HOI KIEM TRA
Viét chuong trinh diéu khién bat tat bong dén theo bang chirc ning sau:

NGt nhan NGt nhan NGt nhan
Pb1 X000 NGt nhan ON
Pb2 X001 NUt nhan OFF

H Y000 Bdng den
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Bai thuc hanh s6 3
THU'C HANH VOI CAC LENH CO BAN
. MUC TIEU
Hoc xong bai hoc nay, ngwoi hoc cé kha nang:
Vé kién thic:
Nhan biét duoc ky hiéu, ct phap Iénh va chirc ning cua cac tap 1énh co ban.
Vé kj ning:
- Sir dung duoc thanh thao cac Iénh co ban dlng chac nang;
- Bién dich, tim 13i va khic phuc dugc mét s6 161 thuong gap trong qué trinh
st dung cac cau Iénh lap trinh.
Vé néng luc tw chi va trach nhigm:
-Tu déanh gia dugc két qua thuc hanh caa ban than.
- Huéng dan duge ngudi khac sir dung ding céac cau lénh 1ap trinh co ban.

1. TOM TAT LY THUYET
1. Tiép diém thwong mé

Ky hiéu Chirc Nang Thiét Bi
C6 nhiém vu khdi tao trang thai
_| I_ logic, 10a1 tiép diém thuong mé NO, X, Y, M, S’_T’WC
Puoc ndi truc tiép véi dudng Bus vaDiJ (b'“ Cua
bén trai cua mach thanh ghi Di)

- Vi du:
X000
| (
& (v}

Bifu d5 thiv gian

- Ngo ra Y000 c6 dién khi ngo
X000 : ON N\ /|oN vao X000 dong hay ngd vao

X000=1

Y000 ' ON ON

Hinh 2.3-1. Minh hea sir dung tiép diém NO

- Cach 901 lenh nhan phim F5 hoéc chon biéu tuong tiép diém NO trén

s beb &R 4 | e ol g8 S | 3T B AT G
thanh cong cu:

2. Tiép diém thuwong dong
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Ky hiéu Chirc Niing Thiét Bi

Co nhiém vu khoi tao trang thai logic,
la loai tlep diém thu:ong déng NC, X, Y,M,5,T,C

_/l/l/_ Dugc ndi truc tiép véi dudng Bus bén va Di | (bij[j (?ﬁa
trai cia mach thanh ghi Di)

X000
I_H ( Y000 )—|
Bieu do thiri gian N~g6 ra Ypoo ludn ~cé gTién va
xo00 /[T 0N BN | X000 durce thc dung hay ngs
) ( vao X000=1
vooo _ ON ¥ oN NL

Hinh 2.3-2. Minh hea si dung tiép diém NC

- Cé4ch goi 1énh: nhan phl'm F6 hoac Chon biéu twong tiép diém NO trén

I4F YR | 4t AU YTH
= F& =F5\F& SFE F? FS FEI SFEI cF CFIEI =F7 =F& aF? aFs

thanh cong cu:

3. Lénh out (xuit)

Ky hié¢u Chirc Niing Thiét Bi
- Piéu khién cudn day Y,M,S,T,C
{ H - C6 thé ndi song song nhiéu ngd ra va Di.j (bit j cua
- Khéng duing dé diéu khién ngd vao thanh ghi Di)
Vi du:
X000
0—| (yo00 X
X001
2 —4F {M100  }
{D100.2 }

Hinh 2.3-3. Minh hea sit dung tiép diém dau ra

- Cé4ch goi 1énh: nhan phlm F7 hOac chon biéu tuong tiép diém NO trén
i et il

thanh cong cu:

4. Tiép diém swon Ién (PLS)
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Ky hiéu Chirc Niing Thiét Bi

- Phat hién suon len, | Y.M 8 T.C
/]\ - Khi dau vao chuyén trang thai tur va Dij (bitj cua
0 18n 1 thi tiép diém nay s& phét 1 J (01t

xung kim toi dau ra thanh ghi Di)
X000
1\ < Y000 H
Y000

X000 M

Hinh 2.3-4. Minh hga lénh PLS

Khi X000 chuyén trang thai tir 0 18n 1 (vi du khi nhan nGt nhan) thi Lénh
suon 1én s& bat canh xung suon 1én va dua ra ngd ra 1 xung kim duy nhat dé bat
ngd ra Y000 =1, sau dd tiép diém thuong hé Y000 s& =1 va tu ra duy tri.

- Cach lay lénh: Nhan Shift + F7 hodc chon vao biéu tugng trén thanh cong

| oo L 2% X @m Yt Yp
Fa =F3 cF9 cCFIo & sF7 ssF5 aF? aFs

5. Lénh swon xudng (PLF)

cu:

Ky hiéu Chitc Niing Thiét Bi

- Phat hién suon xuéng

- Khi dau vao chuyén trang théi tir \Y’ M.S, T, C
\l/ 1 vé 0 thi tiép diém nay s& phat1 | V&P (bit] cua
P ysep thanh ghi Di)

xung kim toi dau ra

i < Y000 >_|

Hinh 2.3-5. Minh hea Iénh PLF
Khi X000 chuyén trang thai tir 1 v& 0 thi Lénh sudn xudng s& bét canh xung
suon xudng va dua ra ngd ra 1 xung kim duy nhat dé bat ngd ra Y000 =1, sau d6
tiép diém thuong hd Y000 s& =1 va tu ra duy tri.
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- Cach lay lénh: Nhan Shift + F8 hodc chon vao biéu tugng trén thanh cong
cu:

| = | K| ATE ALEUIE Y |
Fa =Fa EF cFla | =F7¥ \=F5 . aF? ElFEi

6. Lénh SET va RESET

CU phép Iénh | Chirc Niing Thiét Bi
SET

Géan gia tri tai dia chi dau ra bang
{SET Y000 ]‘ 1 Y M.S.T.C
va Di.j (bit j cua
RST Gaén gia tri tai dja chi dau ra bang thanh ghi Di)
-[RST Y000 ]{ 0

Céch ldy 1énh: G6 SET hoic RST = diu céch tén dia chi dau ra > Enter

7. Lénh di chuyén dix liéu MOV

CU phéap l1énh | Chirc Niing __Thiét Bj

- S: Hang so (K, H), D, T,
MOV Di chuyén di liéu dang s6 [C, R, V, Z, KnX, KnY,

-[MOV S D]-|nguyén 16 bit tir nguon (S) KnM

dén dich (D) -D:D,T,C,R,V, Z,
KnY, KnM
DMOV - S: Hang s6 (K, H), D, T,
-[DMOV S |Di chuyén dit liéu dang s6 [C, R, V, Z, KnX, KnY,
D]- nguyén 32 bit tir nguon (S) [KnM
dén dich (D) -D:D, T,C,R,V, Z,
KnY, KnM
DEMOV .
) P : - S:Hang so (E), D, T, C,
-[DEMOV S |Di chuyén dir liéu dang so
D]- thure 32 bit tir ngudn (S) R, V, 2, KnX, Kny, KnM

-D:D, T,C,R, V, Z,

dén dich (D) Ky KnM

MOVP Thuyc hién 1énh tai thoi
DMOVP  diém suon Ién cia tiép
DEMOVP diém dau vao

8. Lénh di chuyén khéi dir lieu BMOV
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Cl phap Iénh | Chirc Niing Thiét Bi
BMOV Di chuyén viing dir Kr?YDK-rI;MC R, V, Z,KnX,
[BMOV S D Hieu bt daw WS, 51, 5. b, 7, ¢, R, v, Z, KnY,
nj- : KnM ,
- n: Hang s6 (K, H), D, R
BMOVP

Thuc hién 1énh tai
thoi diém suon 1én
cua tiep diém dau vao

-[BMOVP S D
nj-

o
e T

3

N 'n" Biem
0= @) |
9. Lénh di chuyén dir liéu véi con tré V, Z
111. NOI DUNG THUC HANH
1. Chuan bi dung cu, thiét bi
- Stir dung cho 1 nhom khdng qué 3 sinh vién
STT Tén thiét bi, dung cu S6 lwong
1 | BO thuc hanh PLC Mitsubishi dong FX3u 1 bd
2 | Giac cam
3 | Bo dd nghé dung cu 1 bd
4 | May tinh cai dat sdn phan mém 1 bo
2. Bang tin hiéu vao ra
INPUT OUTPUT
PB1 X000 LED 1 Y000
Pb2 X001 LED 1 Y001
LED 1 Y002
LED 1 Y003

3. Cac budc thuc hién
- Buwogc 1: Tao project
Tao 1 du &n mai dé thuc hanh cac cau 1énh co ban
- Buwgc 2: Viét chwong trinh sir dung cac 1énh co ban
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ﬁ [PRG]Write MAIN 98 Step l 4 F -
MB0OD  MB013 K6 A
0} | {co )
{= co K1 ] MOV KD DO ]
[ co k2 ] MoV K1 DO 7
{= co K3 1 MOV K3 Do ]
{= co K4 1 MOV K7 Do ]
= co K5 ] [Mov K15 DO 3
co
I [RST CO ]
X000 X001
65 —f p a3 MO )
MO
_| I_
[
Mo D0.0
20 | ' {vooo )
DO.1
— | Yoo1 )
D02
— | {yopz 2
D03
— | Y003 )
M1
91 — | [MOV DO K2yooo
97 [END ]
L

Hinh 2.3-6. Chuwong trinh mdu si dung cac 1én co ban

- Buoc 3: Bién dich va tai chwong trinh vao PLC
+ Nhan F4 dé bién dich chuong trinh sau khi lap trinh
+ Kiém tra két ndi va tai chuong trinh vao PLC

- Bwgc 4: Chay online va kiém tra két qua caa cac lénh

+ Chon biéu tuong Start monitoring:

m:@@m' =i o e,

" ||Start Monitoring (All Windows) |~ kY|
+ Chon Online trén thanh cong cu - Watch - Register to watch:

49




Bui Hong Hué — Dinh Xudn Thiy Tai liéu thiee hanh PLC Mitsubishi FX-3U

! Watch 1{Menitor Executing) o
Device/Label | Cument Value | Data Type
X1 1] Bit
M1 1] Bit
Do 7 Word[Signed
vo 1 e |
i Jr e
v2
Y3 1] Bit

Hinh 2.3-7. Ci#a sé giam sat két qud
+ Tai ctra s6 Watch 1: nhap cac thanh ghi, dau vao & 6 Devive/Label >
chon kiéu dit liéu phi hop & 6 Data type
+ ON/OFF céc bit X000, X001 bang cach nhap gié tri 1/0 vao 6 Current
Value (hoic nhan nat nhan) dé PLC thuc hién céc Iénh.
+ quan sat két qua:

X000 X001
65 i} o fimo
MO
_I_
MO DO.0
70—8 B Bvooo |
DO0.1
B Rvoor R
D02
B fivonz B
D0.3
B fivoo3 H

Hinh 2.3-8. Tragng thai diz liéu khi chay chwong trinh
4. M@t so6 sai héng thuwong gip

Hién twong Nguyén nhan Bién phap khac phuc

- Chua bat ché do xem | - Chuot phai vao cua so watch 1
-> Start watch

- Chua chon kiéu dit | - Chon dung kiéu dit liéu ¢ 6 Data
ligu type.

Khéng hién thi gia
tri trén cira s6
watch

IV. TIEU CHI PANH GIA
- Phan biét duogc chic nang cac 1€nh co ban.
- Viét duoc chuong trinh 13p trinh sir dung céc Iénh co ban.
- Kiém tra duoc két qua thuc hién Iénh.
V. BAO CAO THUC HANH
- Liét ké va trinh bay ky hiéu, chirc nang céc tap 1énh co ban .
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- Viét chuong trinh minh hoa céc tap Iénh.
VI. CAU HOI KIEM TRA
Nhap day 10 s6 nguyén: 1, 2, 3, ..., 9, 10 vao céc thanh ghi bat dau tir D10?
Sao chép day sb nay vao cac thanh ghi bat dau tir D100.
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Bai thuc hanh s6 4
THU'C HANH VOI CAC LENH TOAN HQC

I. MUC TIEU
Hoc xong bai hoc nay, ngwoi hoc cé khd nang:
Vé kién thaec:
Nhan biét duoc ky hiéu, ct phap 1énh va chirc niang cua cac tap 1énh toan
hoc;
Vé kj ning:
- Str dung duoc thanh thao cac Iénh toan hoc ddng chic nang;
- Bién dich, tim 13i va khac phuc duogc mét s6 16i thuong gap trong qué trinh
st dung cac cau Iénh lap trinh.
Vé néng luc tw chi va trach nhigm:
- Ty danh gia duogc két qua thuc hanh cua ban than va nguoi khéc sir dung
cac cau lén toan hoc.
I1. TOM TAT LY THUYET
1. Cac Iénh toan hec

a. Phép cong (ADD)

Ky hiéu Chirc Niing Thiét Bi
ADD - S1, S2: Hang s6 (K,
'[ADD Sl 82 D]' H)1 Dl T1 C1 R1 V1 Z

Cong gia tri dang sé nguyén 16
bit S1 véi S2, Iuu két qua vao D

DADD , ] .
-[DADD S1S2 D]-|Cong gia tri dang s6 nguyén 32

. 2 ONGUYEN o2 1\ 'D. T, C, R, V, Z
bit S1 v6i S2, luu ket qua vao D| D:D.T.C.R.V,Z
DEADD e
[DEADD S1 S2 D]+ Cong gié tri dang s6 thyc 32 bit| - > 52 Hang s
S1v6iS2, luu kétquavao D |(E1 D T.CRV, Z
o152, uu ket qua v D:D,T.C.R,V, Z
ADDP Thue hién Iénh tai thoi diém
DADDP | 1o 1én cua tiép didm diu vao
DEADDP ud ua tiép diém dau v

Chu y: Khi két qud viwet quéa kha néng Iwu trit ciia D (16 bit hogc 32 bit)
thi gia tri luu trong D sé khong dang (bi fran diz liéu).

b. Phép trir (SUB)
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Ky hiéu Chirc Niing Thiét Bi
SUB [—)Lay S1 trir S2, luu két qua vao| S1, S2: Hing s6 (K.
-[SUB S1 S2 DI\ (S1, S2, D la dang s nguyén H)’_D’ LERV,Z
: -D:D, T,C,R,V,Z
16 bit)
DSUB ISLay S1trr S2, luu két qua vao| S1, S2: Hang sb (K,
-[DSUB S1 82 D]- | (S1, S2, D la dang s nguyén H),D,T.C,R,V, 2
: -D:D, T,C,R,V,Z
32 bit)
DESUB I5Lay S1trr S2, luu két qua vao| S1, S2: Hing s6
-[DESUB S1S2D]-|_ \ % (E),D,T,C,R,V,Z
bit()Sl, S2, D la dang so thuc 32 |* D:D.T.C RV Z
SUBP Thuc hién 1¢nh tai thoi diém
DSUBP suon 1én cua tiép diém dau vao
DESUBP uon ua tiep diém dau v

Chu y: Khi két qua vwot qua khd ning luu triv ciia D (16 bit hodc 32 biy) thi gia
tri luu trong D sé khdng dung (bi tran dir li¢u).

c. Phép nhan (MUL)

Ky hiéu Chirc Niing Thiét Bi
- Lay S1 nhan S2, luu két qua
vao D ,
MUL k;itSL S2 la dang so nguyén 16 | S1. S2: H.%lng 6 e
IMULS1.82 DI p )y dang s6 nguyén 32 bit HI)DIIDD -I.-I. % F; \\// ZZ
BIN BIN BIN T
((S1)) x ((S2))—»(D-O*1.(D-))
16bits 16bits 32bits
- L4y S1 nhan S2, luu két qua
vao D ,
DMUL -S1,S21a dang so nguyén 32 - S81, S2: Han ng so (K
[DMUL S1 S2 D]- Pt . . .. |HDTCRVZ
- D la dang so nguyén 64 bit -D)DT.CRV.Z
BIN BIN BIN L
((812)) x ((§20))—» (D) +1.0-)
32bits 32bits E4bits
-Lay S1nhan S2, luuketqua | ¢ o. Hing sb
vaoD . . (E), D, R
DEMUL -S1,S2 1a dapg SO thlIC 32 bit _D'D. R
-[DEMUL S1.S2 D]- -Dla dang SO thlIC 32 bit S

[E1)+1, G191 x (G2 +1, G291 - (@) +1.(@D)1

Dé&u chadm déng Dau chadm déng Dau cham déng
nhi phan nhi phan nhi phan
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MULP Thuc hién 1énh tai thoi diém
DMULP suon 1én cua tiép diém dau vao
DEMULP ua tiep die au v
d. Phép chia
Ky hiéu Chire Ning Thiét Bi
- S1 (16bit) la so bi chia
- 52 (16bit) la so chia
oV Dt st sz ingad
DIV 81 82 D] S1, S2, D la c4c sé nguyén H[)) % TRC RV, 2
Sébichia Séchia Thuong Sédu Bt
BIN BIN BIN BIN
(1) + (D) —™@D)-(@D *+1)
16bits 16bits 16bits 16bits
- [S1+1,51] (32bit) la s6 bi chia
- [S2+1,52] (32bit) la sb chia s
- [D+1,D] (32bit) luu thuong s6 :)15’ T Ca g S/(
DDIV - [D+3,D+2] (32bit) lwu so du | D D.R
-[DDIV S1 S2 DJ--S1, S2, D la cac so nguyén
S6 bi chia S6 chia Thwong s6 S6 dw
BIN BIN BIN BIN
[2:,1—;[]1,1—»[;1‘ CD)B [+b3,+21
its its its 2 bits
- [S1+1,51] (32bit) 12 56 bi chia|- S1, S2: Hang s6 (K,
- [S2+1,S2] (32bit) la so chia H,E),D, R
DEDIV - [D+1,D] (32bit) luu thuong sé| - D: D, R
-[DEDIV S1S2 DJ- Sé bi chia Sé chia
(GDENCDIMEDENCD EA(CDERGD)
Déu cham déng Déu cham déng Déu cham déng
nhi phan nhi phan nhi phan
DIVP Thuc hién Iénh tai thoi diém
DDIVP suon Ién cua tiép diém dau vao
DEDIVP uon ua tiep diém dau v
2. Lénh chuyén déi kiéu dir liéu
Ky hi¢u Chirc Néing Thiét Bi
Chuyen d6i kiéu dir liéu cua S tur
s6 nguyén sang so thuc va luu vao
FLT :
ST S D D, R (16 bit)
L F® - @@ D, R (32 bi)
$é nguyén Dau cham déng nhi phan
nhi phan (s6 thurc)
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DFLT
[DFLT S DJ-

(G+1.82)-» (@) «.0)

S6 nguyén Diu chégn ddong nhi phan
nhi phan (s6 thuc)

S: D, R (32 bit)
D: D, R (32 bit)

INT
[INT S DJ-

Chuyén doi kiéu dit liéu cua S tir
S0 thuc sang s6 nguyén va luu keét
qua vao D

CORICOEICD

Dau chdm dong S0 nguyén nhi phan 16 bit
nhi phan Phan thap phén ba

S: D, R (32 bit)
D: D, R (16 bit)

DINT
[DINT S DJ-

Chuyén dbi kiéu dir liéu cua S tur
50 thuc sang s6 nguyén va luu két
qua vao D

E)1.E) » @)

DAu chdm ddng Sé nguyén nhi phan 32 bit

nhi phan Phén thap phan bé

S: D, R (32 bit)
D: D, R (32 bit)

I11. NOI DUNG THUC HANH
1. Chuan bi dung cu, thiét bi
- Str dung cho 1 nhom khdng qué 3 sinh vién

STT Tén thiét bi, dung cu S6 lwong
1 | B thuc hanh PLC Mitsubishi dong FX3u 1 bd
2 | Giac cam
3 | Bo dd nghé dung cu 1 bd
4 | May tinh cai dat san phan mém 1 bo

2. Cac bwoc thuc hién
- Buwogc 1: Tao project
Tao 1 du &n mai dé thuc hanh céc cau 1énh co ban
- Buwgc 2: Viét chwong trinh sir dung cac 1énh co ban va toan hec
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X000
— | [ADD K5
[ADD DO
[ADD  KIX010
[ADD  KIY010
[FLT
[ DEADD D8
[INT
X001
— | [SsUuB K7
[suB D30
[SUB  KIX010
[SUB  KI1Y010
[FLT
[ DESUB D42
Hinh 2.4-1a. Céc Iénh cgng trae
X000
— | [MUL K3
[MUL DO
[MUL  K1XD10
[MUL  K1v010
[FLT
[DEMUL D10
X001
I DV K10
[DIV D20
[FLT
[DEDIV D26

Hinh 2.4-1b. Céc I1énh nhan chia

HoC

D2

K1

K1

D&

E3.7

D20

K5

D32

D36

E15

HOC

D2

K1

K1

D4

Els

D22

D24

E25

Do

D4

D&

K1Y000

D&

D20

D22

D30

D36

D38

D40

D42

D44

Do

D4

D&

D&

D10

D12

D20

D24

D26

D28
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- Buwdc 3: Bién dich va tai chuong trinh vao PLC

+ Nhan F4 dé bién dich chwong trinh sau khi 1ap trinh
+ Kiém tra két néi va tai chuong trinh vao PLC

- Bud6c 4: Chay online va kiém tra két qua caa céc lénh
+ Chon biéu tugng Start monitoring:

m:@@-u.i = i m Jmﬁw!u
!Start Menitoring (All Windows) ﬂ

+ Hoic chay mé phong trén phan mém: chon biéu twong Start/Stop
Simlation

Debug Diagnostics Tool Window Help
o TR ER B =0 & iR m%ﬂ%lﬁﬁl@ﬁ@ st SRS L b [

b HH A U L1

Tt 4LE YTH Y4H | S HE 4

r T ﬂ F5 =F5 FB =F5 F? F& | Ed. S|I79 CFQ Cl—i|0| SF? sF8 aF? aFd | =afS zaff =
ice/Buffer Memory Batch Mo... | i Device/Buffer Memory Batch Mo.,” ) [PRG]Read MAIN (Read Onl.. | 40
[MUL  KIY010 K1 D8 }

Write to PLC

— [FLT D4 D10 }

“‘ |-W : E Iﬁ [DEMULDI0  E15 D2}

X001
47) —| I— —[DIV K10 K2 D20 ]-
INNNEREER HE
58/100%
INNRNRNENER {ov D2 D2 D24 ]
Program (MAIM) Writing. .. ﬂl GX Simulator? —
_| Tool Options ].
Parameter Write : Completed Switch
| | " sTOP {* RN ]_
LED
80) ] }

[ When processing ends, dose this window automatically, |
b :
Hinh 2.4-2. Chagy mo phang
+ Hoac cam giic trén mé hinh dé két ndi nt nhan véi X0, X1
+ Chon Online trén thanh cong cu - Watch - Register to watch:

1
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: Watch 1 1
Device/Label Current Value | Data Type

Do 1] Word[Signed]

Dz 0 Word[Signed]

D4 1] Word[Signed]

D& 0 Waord[Signed]

Dg 0 Word[Signed]

X0 1] Bit

X1 0 Bit

X000 - Bit

Hinh 2.4-3. Cira sé giam sat két qud
+ Tai cira s6 Watch 1: nhap cac thanh ghi, dau va ra & 6 Devive/Label >
chon kiéu dir liéu phi hop & 6 Data type
+ ON/OFF céc bit X000, X001 bang cach nhap gié tri 1/0 vao 6 Current
Value (hoac nhan nat nhan) dé PLC thyc hién cac lénh.
+ quan sat két qua cac phép tinh:

X000 » || Device/Label ‘ Current Value | Data Type
—1h [aDD K5 HOC DO _ Do 17 Word[Signed]
17 D2 0 Word[Signed]
. D4 17 Word[Signed]
LADD DD1__ b2 ) 041__ 06 1 Word[Signed]
! ! D8 0 Word[Signed]
[ADD  KIX01D K1 D6
0 1 X1 0 Bit
oo (1B |
[ADD K1YDE1D K1 K1\quuu
[T D6 D8
1 1.000

{ DEADD D8 E37 D20
000 4700

{INT D20 D22
4700 4

Hinh 2.4-4. Thuct hién cac phép tinh

3. Mt s6 sai héng thwong gip

Hién twong Nguyén nhan Bién phap khic phuc
Két qua tinh toén Ac toan tir khon , ,
.eZt qua.‘t N toa C\ac to?; tu~ _cig £ Dung Iénh FLT, INT dé chuyén
hién thi khong cung kiéu di liéu (so AV A 2
. A . doi cac toan hang ve cung kiéu
ddng nguyén hoac so thuc)

- Chuét phai vao cua sé6 watch 1
—> Start watch

- Chon duing kiéu dir liéu & 6 Data
type.

... ., |-Chuabat ché do
Khong hién thi gia Chua bat che do xem

tri trén cira s6

- Chua chon kiéu dit
watch

liu

IV. TIEU CHI PANH GIA
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- Phén biét duogc chuc nang cac 1énh co ban va Iénh toan hoc.
- Viét duoc chuong trinh 13p trinh sir dung céc Iénh co ban va Iénh toan hoc.
- Kiém tra dugc két qua tinh toan.
V. BAO CAO THUC HANH
- Liét ké va trinh bay ky hiéu, chirc nang cac tap 1énh co ban va Iénh toan
hoc.
- Viét chuong trinh minh hoa céc tap Iénh
VI. CAU HOI KIEM TRA
Cho day 5sé: 5, 10.5, 15.5, 20.1, 25
- Luu 5 s6 ndy vao cac thanh ghi bat dau tir D10?
- Tinh tong, tich cua 5 $6?
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Bai thuc hanh s6 5
LAP TRINH PIEU KHIEN PONG CO XOAY CHIEU 3 PHA

. MUC TIEU
Hoc xong bai hoc nay, ngwoi hoc cé khd nang:
Vé kién tharc:
- Liét ké duoc cac trang thiét bi dién s dung trong mach diéu khién dong co
xoay chiéu 3 pha;
- Trinh bay duoc trinh ty 1ap trinh dé diéu khién dong co xoay chiéu 3 pha;
Vé kj ning:
- Két n6i dugc cac thiét bj voi dau vao - ra PLC;
- Lap trinh cho PLC dé chay, ding dong co;
- Van hanh dugc hé théng dam bao an toan cho nguoi va may;
- Phét hién va khic phuc duoc mét sé 16i thuong gap trong qué trinh thuc
hanh.
Vé néng luc tw chi va trach nhigm:
- C6 tac phong cdng nghiép, ti mi, can than trong qua trinh thuc hanh;
- C6 kha ning tu ddu ndi, 1ap trinh hodc 1am viéc nhém dé diéu khién dong
co xoay chiéu 3 pha;
- Tu danh gia duoc két qua thyc hanh caa ban than va caa nhom.
- Huéng dan dugc cac thanh vién khéac trong nhom thyc hanh.

1. TOM TAT LY THUYET
1. So' @6 nguyén ly mach dién diéu khién dong co xeay chiéu 3 pha

Hinh 2.5-1. So' d6 nguyén Iy mach diéu khién déng co xoay chiéu 3 pha
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2. nguyén ly hoat dong.
« Mo may:

- Bong ap td mét ngudn.

- An nit Pbz, cudn hat céng tic to K c6 dién s& dong dién cho dong co hoat
d6ng qua cac tiép diém dong luc K1 va duy tri hoat dong cua mach qua tiép diém
K2.

- Tat may:

- An n(t Pbo, cudn hat cong tic to K mat dién s& nha cac tiép diém K1 va
K2, dong co bi ngat dién - ngiing hoat dong.

- Cit 4p t6 mat.

« Bado vé qua tai:

Khi dong co c6 su ¢d (qua tai, mat pha ...) 1am cho dong dién qua phan tar dot
nong cua ro le nhiét ting cao, tac dong (nha) tiép diém ol 1am mach diéu khién
mat dién, bao vé an toan cho dong co.

Trong mot hé thong diéu khién phuc tap, ta co thé thay thé mach dién sir dung
cac khi cu nhu trén bang mét PLC Mitsubishi. Khi d6 viéc dau ndi gitra cac thiét bi
s& gon hon, it ddy ndi hon rat nhiéu, d& rang diéu khién, gidm sat va stra chira.

I11. NQI DUNG THUC HANH
1. Chuan bi dung cu, thiét bi
- Sur dung cho 1 nhom khoéng qué 3 sinh vién

STT Tén thiét bi, dung cu S6 lwong
1 | B thuc hanh PLC Mitsubishi dong FX3u 1 bd
2 | Pong co xoay chiéu 3 pha 1 cai
3 | Bo day cim trén mé hinh 1 bo
4 | May tinh cai dat san phan mém 1 bo
5 | Bo d6 nghé dung cu 1 bd

2. So' @b két noi thuc hanh
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PBO L
PB1 L

~220V 24vDC _—_
+
K
|
L[ N|F IR X |IR|R|IX[R]|R[R
INPUT
FX3U - 24MR
OUTPUT % = > > >
o

24vnc- _ I:
+

L=

Hinh 2.5-2. So' d6 két néi vao ra cho PLC logi dau ra Ro le

PBO L
PB1 T

L{N]|F IR | X |R|R|X|R|R|X
INPUT
FX3U - 32MT
OUTPUT % S I
o

-
2avDCc ——_ | ¥

+

Hinh 2.5-3. So' d6 két néi vao ra cho PLC logi dau ra Transisto
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L1 L2 L3 N

wes XXV\

Hinh 2.5-4. So' d6 mach déng luc

3. Trinh ty thuc hién

- Buéc 1: Két noi phan cirng

Cam day ndi mach diéu khién va mach dong luc trén ban thuc hanh theo so
d6 hinh 2.5-2, 2.5-3, 2.5-4.

- Bwéc 2: Tao project moi

Khoi dong phan mém Gx-Works 2 va tao project

- Buéc 3: Viét chwong trinh diéu khién

+ Lap bang va dat tén goi nhé cho cac dau vaolra:

TT Tén Pja chi Y nghia
1 | START X000 Chay dong co
2 | STOP X001 Dung dong co
3 | MOTOR Y000 bong co

Tai ctra s6 Project click ddp chudt vao Global Device Comment:

[f 2y = Gp 2] | &0
-84 Parameter
Sperial ko ptelligent Function Mody

; = = -

Q! Global Device Cumment

.. __- FIoOrs =

=49 POU Data Name:COMMENT
EI& Progra Last Change:6,/8/2021 10:44:07 Ph
: ﬁ PAIN

]Ej Local Device Comment
Eg--,ﬁ Device Memory
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4e] [PRGIW IM 1 Step< 4 ¥ Device Comment COMMENT

evice Mame |?{IZI )
Device MName Comment

X000 START
X001 % |STOP
X002

4] [PRGIWrite MAIN 1 Ste/p/ i} Device Comment COMMENT
Device Mame |YIZIEIEI ﬂ

Device Mame Comment
Y000 |[MOTOR
Y001 |

Hinh 2.5-5. Device Comment

Tai ctra s6 Device Comment, 1an luot nhap dia chi X0, X1, YO vao 6 Device
Name, sau d6 nhap tén thiét bi vao 6 Comment bén canh (Chl y: khéng nén g
tiéng viét)

+ Chuyén sang cira s6 MAIN dé viét chuong trinh 14p trinh, chon vao bié

twong Device Comment dé bat ché do hién thi tén thiét bi:

5l ats ks ame Fie B | 1

: Watch 1

|DE“.fiCE Cu:umment|—
== —e

+ Viét chuong trinh diéu khién:

b rite te evice Comment
[PRG]Write MAIN 5 Step ¥ Device C COMMENT

X000 X001
0} A { Y000
START |STOP MOTOR
Y000
—

MOTOR
4 [END

Hinh 2.5-6. Chwong trinh diéu khién
- Buéc 4: Bién dich va tai chwong trinh vao PLC
+ Nhéan F4 dé bién dich chuong trinh;
+ Cat aptomat mach dong luc dé dam bao an toan;
+ Click vao Write to PLC dé tai chuwong trinh vao PLC.
- Bwéc 5: Van hanh mach:
+ Po kiém tra cac két ndi tranh cham chap;
+ Pong aptomat 3 pha cap ngudn cho mach dong luc;
+ Chon biéu twong Start Monitoring dé bat ché d¢ giam sét online

EX. )8

+ Nhan Pb0 dé chay dong co;
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+ Nhan Pb1 dé dung dong co.

+ Chu y quan sat cac dén bao IN, OUT trén mit PLC va tin hiéu cua cac tiép
diém trén phan mém.

4. Mot sb sai héng thuwang gip

Hién twong Nguyén nhan Bién phap khic phuc

Khéng c6 tin hiéu | Bau vao ndi khdng
dén bao IN khi dung kiéu Sink hoac | PAu lai theo so dd hinh 2.5-2
nhan Pb0, Pb1l Source
Nhan Pb0 dong co
chay, nha ra thi Mat duy tri
dong co dung

Bé sung tiép diém NO caa YO nhu
hinh Hinh 2.5-6

IV. TIEU CHI PANH GIA
- Nguyén ly 1am viéc cia mach diéu khién, bao vé dong co KPB 3 pha bing b
khoi @ong tir don
- Kiém tra két ndi thiét bj voi dau vao - ra
- Trinh tu khai tao va lap trinh diéu khién may bom
- VVan hanh mach dién @dng trinh ty, dam bao an toan
- Khic phuc mét sb 16i thuong xay ra

—

— ———
[ Ry S Ry S - [S—

V. BAO CAO THUC HANH
1. Tén bai
2. So d6 nguyén ly
3. So dd dau nodi
4. Trinh ty thuc hién
5. Trinh tu van hanh va két qua tirng budc.
VI. CAU HOI KIEM TRA
1. So sanh so do diéu khien giira phuong phép dung khi cy dién va ding PLC?
2. Viét chuong trinh diéu khién dong co khdng dong bo ba pha diéu khién tai 2
vi tri?
* 3. Viét chuong trinh didu khién dong co khong ddng b ba pha véi cac chirc
nang: chay thuan, chay nghich, ding dong co?
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Bai thuc hanh sb 6
LAP TRINH HMI

. MUC TIEU

Hoc xong bai heoc nay, ngwoi hoc ¢ khd nang:

Vé kién tharc:

Trinh bay dugc trinh tu khoi tao, thiét ké giao dien HMI va két ndi véi PLC.

Vé ky nang:

- Thiét ké duoc giao dién chtc nang co ban cho HMI;

- Lap chuong trinh diéu khién;

- Két néi dugc HMI véi PLC;

- Nhan biét va khac phuc duoc mét s6 161 thudng gap trong qua trinh 1ap
trinh HMI.

Vé néng luc tw chi va trach nhigm:

- C4 tac phong cdng nghiép, ti mi, can than trong qua trinh du ndi, 1ap trinh
HMI;

- Tu danh gia duoc két qua thuc hanh caa ban than va huéng dan, danh gia
cho nguoi khac thuc hanh.

II. TOM TAT LY THUYET
1. Gigi thiéu vé HMI
1.1. Gidi thigu téng quan

Man hinh hay con duoc goi 1a HMI (Human Mechine Interface) duoc (ng
dung rat nhiéu trong céng nghiép. Man hinh gdm nhiéu chang loai khac nhau cua
cac hdng nhu Mitsubishi, Siemen, Omron, Delta,... Mi hang san xuat déu cd mot
sb tinh nang nhu b 1ap trinh bing tay, gidm st qua trinh san xuét, truy cap cac
théng s6, dit liéu cai dit. .....

Ngoai cac tinh niang trén man hinh HMI con c6 thé cho nhiéu tinh nang khac
nhu db hoa dé md phong céc thiét bi trong qua trinh san xuat gilp ngudi van hanh
cac thiét bi co cai nhin truc quan hon vé hé théng san xuat, giup ho dé thao tac
kiém tra hé théng nhanh va hiéu qua hon.

Mbt s6 loai man hinh HMI cua hang Mitsubishi:

- Loai FX-10DU dén FX-50DU.

- Loai GOT-F900 series (handy va Touch Sceen).

- Loai F940GOT-LWD-E.

- Loai A800 Series.

- Loai GOT-1000 Series.
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0 Ly

&
=

Hinh 2.6-1. HMI két néi PLC dé diéu khién, giam sat tram xi |y nwéc
HMI két ndi voi PLC qua cac chuan truyén thong RS232, RS422, RS485 dé
diéu khién va giam sat hé thong.

Control panel Operating panel 1 Operating panel 2 Operating panel 3 Operating panel 4

R5232C communications
: 15m 3 |

Hinh 2.6-2. Két néi nhiéu tram HMI véi PLC
Loai man hinh dugc dung dé thuc hanh trong bai hoc nay 1a loai Loai GOT-
1000 Series.
1.2. Gigi thigu HMI GOT-1000 Series
Loai HMI GOT-1000 bao gom nhiéu model khac nhau: GT16, GT15, GT14,
GT12, GT11, GT10. Tuy theo model ma HMI s& co céac thdng sé vé: kich thuéc
man hinh, dung lugng bo nha, hd tro két néi khac nhau.

R5422 communications R5232C communications ‘ RS422 communication: \
| : 15m 3 | 30m

s
I
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—————

O @

Hinh 2.6-3. HMI Mitsubishi GOT-1000
HMI s& duoc két ndi véi may tinh théng qua cap lap trinh @& Upload
/Download chuong trinh vao HMI.
HMI ciing dugc két ndi véi PLC bang cap chuyén dung, sit dung chuan
truyén thong RS422.

Hinh 2.6-4a. Cép két néi HMI véi PLC | Hinh 2.6-4b. Cap ldp trinh HMI
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PLC

Tich hop
cbng (RS-
422)
GOT1000
RS-422
]
I )
Sif@
U GX Developer
usB
j GT09-C30USB-5P
\_[I

Hinh 2.6-5. Se' dé két néi HMI Mitsubishi
1.3. Giai thigu HMI Weintek
- HMI Weintek c6 mot sé6 ma nhu sau:
+ iP Series: MT8051iP (480 x 272), MT8071iP (800 x 480), MT8102iP

(1024 x 600);
+ iE Series: MT8051iE (480 x 272), MT8071iE (800 x 480), MT8102iE

(1024 x 600);
+ Ngoai ra con nhiéu Series khac.

Gas Meter

of EasyBuiléer P

Hinh 2.6-6a. HMI Weintek mat truéc
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‘e |\

USB Host

Power Connector
Ethernet

COM1 RS232
COM2 RS485 2W/4W

Hinh 2.6-6b. HMI Weintek mat sau

HMI Weintek PLC Mitsubishi Fx
6 - TXD 2 - RXD
9 - RXD 3 - TXD
5 - GND 5 - GND

Hinh 2.6-7. Cap két néi RS232 HMI Weintek MT8071iP—PLC mitsubishi

- Thong s6 k¥ thuat HMI Weintek MT8071iP:
+ Hién th;:
LCD hién thi: 7 inch TFT
Do phan giai (WxH dots): 800x480
Tudi tho LCD: >30,000 hr.
Man hinh LCD: 16.000 mau
+ C4u hinh:
B6 nhé(MB): 128
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RAM (MB): 64

USB Host: USB 2.0x 1

USB Client: Mico USB

Khe ciam thé SD: Khdng
Ethernet: co

COM1 RS-232, COM2 RS-485

+ Ngudn: 24 + 20%VDC

- HMI Weintek MT8071iP duoc két ndi vi may tinh bang cap Ethernet dé
Download va Upload chuong trinh.

2. Gigi thiéu phan mém thiét ké giao dién HMI

Cac phan mém dung dé thiét ké giao dién:

- Phan mém GT Designer sir dung cho HMI Mitsubishi.

- Phan mém EasyBuilder Pro st dung cho HMI Weintek.

Pay la cac phan mém hd tro thiét ké giao dién va lap trinh cho cac dong
HMI tuong ¢ng véi cac hang khac nhau. Phan mém cho phép ngudi ding thiét ké
giao dién voi cac chic nang diéu khién, giam sét tir co ban dén nang cao nhu: nut
nhan, cong tac, dén bao, hién thj théng s6 giam sat, biéu do6, hinh anh dong 3D md
ta hoat dong cua hé théng. ..

Ngoai ra cac phan mém con hd tro cho viéc mé phong trén may trinh théng
qua phan mém hd tro simulation dé nguoi dung dé dang md phong, kiém ching
két qua trudc dua vao sir dung trong hé théng thyc té.

111. NOI DUNG THUC HANH
1. Chuan bi dung cu, thiét bi
- Sur dung cho 1 nhom khong qué 3 sinh vién

STT Tén thiét bi, dung cu S6 lwong
1 | B thuc hanh PLC Mitsubishi dong FX3u 1 bd
2 HMI GT1455-QTBD 1 cai
3 HMI Weintek MT8071iP 1 cai
4 | Bo day cam 1 bo
5 | Maytinh 1bo
6 | Bo dd nghé dung cu 1 bd

2. So d6 két ndi
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- 1 2
220V 24vDC —— o @
HMI <= '
|
cin]+] Jafsf=]s{=]z]e]2]%
] INPUT
I_IJ RS422
+ 1
24vDeC >O FX3U - 24MR
USB CAB l.\l
o - N [
OUTPUT 1> > >

Hinh 2.6-8. Se’ dé két néi HMI hang Mitsubishi

3. Cac budc thuc hién

3.1. Thiét ké giao dién cho HMI mitsubishi GOT1000

- Bugc 1: Két néi thiét bi phan cing

+ Str dung day cam, cap két ndi phan ctng theo so @6 hinh 2.6-7

+ Két n6i mach dong luc dong co xay chiéu 3 pha nhu Hinh 2.5-4 ¢ Bai thuc
hanh sé 5

- Bugc 2: Lap chwong trinh diéu khién:

+ M& phan mém Gx-Works 2 va tao project méi

+ Pit tén goi nhd cho cac dau vaolra:

TT Tén Dia chi Y nghia
1 |START1 X000 Chay dong co
2 |STOP1 X001 Durng dong co
3 | START 2 MO Chay dong co tir HMI
4 |STOP 2 M1 Dung dong co tue HMI
5 | MOTOR Y000 bong co

+ Lap chuong trinh diéu khién: diéu khién dong co tir 2 noi, tir ndt nhan va

te HMI.
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4] [PRG]Write MAIN 7 Step |E|r@ Device Comment COMMENT I 10 -
Xooo *001 M1 o
W el rdi rdi {yooo 3
START 1|STOP 1 STOP 2 MOTOR
Mo
||
START 2
e
1T
MOTOR
6 [END ]

Hinh 2.6-9. Chwong trinh diéu khién PLC
+ Bién dich chuong trinh.
+ Nap chuong trinh vao PLC
- Buge 3: Cai @it tham so6 cho HMI:

Select Project

‘ Mew...

[+ Shows this dialog nest time you start GT Designer3

Color i

+ Click chon New... = Next = chon model HMI tai 6 GOT type - Next
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Mew Project Wizard

[ New Project Wizard
5] Svsten Setting
O Conf i rmat ion
[E Cammunicat ion
2 F
[ Com. Driver
Q Conf i rmat ion
I’Elj Screen Switch

| GOT System Setting

Select GOT Type and the number of colors to be used.

GOT Type: GT14Q (320x240) ( |v )-:::‘,=|
Setun Direction: | GT16 Serfies-------------- Megad
Etup Drection= | ay6x (1024x768)
GT16S (800x600)
GT16™V (640+480)
Color Setting: GT165V (B40x480)

GT15%-% (1024x768)
GT157-5 (300x600)
GT15"-V (540x480)
GT155-V (540:x450)
GT15°Q (320:240)

[:anceJ

GT117Q (320:240)

+ Chon hang PLC Mitsubishi = chon loai PLC MELSEC — FX - Next:

Mew Project Wizard

X

E Mew Project Wizard
] Systen Setting

) Canf i rnat i

2 LF

1 Com. Driver

Q Conf i rmat ion
EF Screen Switch

+ Chon kiéu két néi gitta HMI va PLC (RS232 hoic RS422/485) ty thudc

loai cép két néi > Next:

Mew Project Wizard

| Setting of Controller (1st)

Select a controller to be connected to GOT.

Manufacturer: MITSUBISHI
Controller Type: MELSECFY
< Back Mext > Cancel

L3 Mew Project Wizard
& System Setting
Q Conf i rmat ion

[E Communicat ion

o IF
D Com. Driver
D Conf i rmat ion

fEFI Screen switch

|Set'ting of Controller (1st)

Set the connect I/F of "MELSEC-FX".

iStandard |/F(Standard RS-232)

< Back Cancel
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+ Tiép tuc nhan Next tai cAc ctra s6 tiép theo = nhan Finish dé bat dau thiét
ké giao dién.
- Budc 4: Thiét ké giao dién HMI:
* Thiét ldp mau nén giao dién:
—> Chon Screen trén thanh cong cu = chon Screen Property ( Hoac click
chudt phai vao nén soan thao = chon Screen Property.
6T Designer? Untitled2

Project Edit  Search/Replace ‘Jiev( Screen Fommon Figure Object Tools
Y P ] 36 T s [ Iy ] [T Tew » 83 &
: i Open...
- B Bz 0. 2| c @ a8
3 0se trl+ e
. nd Cg| < Ctrl+W
G Em 4
P - I:E Claose All
- L GOT Setting
-] Type Setting Utilize...
=L@ Environmental Setting Delete..
4] Screen Switching/Window

5&5 Language Switching

[ &) Dialog Window

- [E53] Key Window

‘rﬁ System Information Open Closed Screens

l.:lg Security

[R‘_'a Operation Log

~[&] KANA KANJI Conversion screen Property...

--[£] Startup Logo ——

-8 GOT Setup

- EE Cortroller Setting
@ CH1:MELSEC-FX

 Property o x
- Tai ctra s6 mai xuét hién tick chon Use Screen Color = chon mau
Background va Pattern color mong muén = OK:

Screen Property X

/Easic } Key window Basic Satting V Fepwindow Addvanced Setting V Dialog Ywindow ‘}/ Option 5election ]

Screeh Mo, 1 =

Screen Name: | |

Screen Typpe: Baze Screen

Detailed Description:

4

Security; 0 =

Front Layer Transparent:

Patterr: E

Pattern Color:

Usze screen calar:

Background Color:

[ Switch Station No.

Popup the display of advanced alam: Dizplay Position: | Bottom ~

* Cach dat dong text trong giao dién:
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- Chon vao Figure trén thanh cdng cu = chon Text = click chudt vao nén
soan thao.

™ B-%:(Front+Back)

= =]

........... B

~ TRAM XU LY NUGCT THAI SINH HOAT:

TRAM ¥UJ LY NUGC THAI SINH HOAT] Set as Default

Font | e v ][y
Script: | Westem v
Size: (Dot)

Text Color: I:IE' _I IEI
[] Background Color: _ -

Directior: Horizontal Vertical Aligrment. J1=]

Interval: 0 Z| kAN Region: | Japan w

Category:

- Tai cira s6 Text: nhap chit vao 6 Text > chon font chit, ¢& chit, mau chi,
mau nén - nhan OK.

- CO6 thé thay dbi vi tri cua text bang céch click, git chudt va kéo dén vi tri
mong muén.

* C4ch tgo nt nhén:

- Chon Object trén thanh c¢ng cu > Switch = Bit Switch = nhén gitt va
kéo chuot dé dat vi trf va kich thude ctia ndt nhén:

- 1oz |4 Lamp Bit Switch

Screen Common  Figurel| Object | fools  Communication  Window  Help
za_!lgﬁ:' 0 EET
E!H

™ B-T:(Front+Back) 423 MNumerical Display/Input | b Word Switch
S li§t ASCIl Display/Input o

Data List Display

Comment Display

3

Date/Time Display | 3
I

»

Alarm Display

Graph »
¥ Parts Display 3
Parts Movement 3

Document Display

Set Overlay Screen...

Window Position 3

Key Window Object »

Print r

My Favorites »
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- Click dUp chuot vao nat nhan dé cai dat thong sb. Tai thé Device > nhap
dia chi bit MO vao 6 Device két néi giita nit nhan va bit MO trén PLC - tick chon
vao Momentary (loai n(t nhan ty nha)

Bit Switch e
Basic Sethings Advanced Sethings
Device™ [ Style | Text Extended | Trigger
witch Action
Device: |m - ™ |
Actian
=:::- (®) Maomentary () tltemate
() Set () Reset Add

Larmp (Timing to change shapedtest]

(®) Key Touch State | “Select "Bit-ONAOFF" or "word Range' when using Key Touch State in
combination with a device,

() Bit-OMOFF
1ord Range
Object Name:| | Convert to Lamp... Cancel

- Tai tag Style: chon mau cho trang théi cia n(t nhat
- Tai thé Text: gb tén ndt nhan START vao 6 Text > chon OK

Bit Switch =

B azic Settings Advanced Settings

Style I Text Extended | Trigger
Tesxt Type: Text w OFF=0M
IR Vet ¥ Vel Cammaon Settings of Display Position
[Pt 16dot Gtandard ~
Tewt Size: |1 | w 1 | e

Text Color: I:Iv B s H

Text Settings

Text:
. o START|
Display Pogition:
Up
Left Rigtit Alignrment: e
Crawar
IS =
Copy Range: | All Settings
Offset ta Frame: i} =
OFF->0H Eopy
Object Name:l | Convert to Lamp... Cancel

- Tiép tuc tao nt nhan STOP tuong tu nhu trén voi cac tham sb:
Divice: M1
Kiéu nit: Momentary
Mau nut: vang
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Text: STOP
* Cach tgo dén bao
- Trén thanh c6ng cu chon Object/ Lamp/ Bit Lamp = nhan giit va kéo
chudt dé dat vi tri va kich thude cho dén bao:

Common  Figurel| Object |JTools  Communication  Window  Help
B2 [FB]Es] | A Switch AL

1 - 100% L

------

Mumerical Display/Input | »
i ASCII Display/Input L®,
Data List Display

Date/Time Display

" B-1:(Front+Back) X

Comment Display

Alarm Display
Graph

| ¥ Parts Display
Parts Movernent

Document Display

Set Overlay Screen...

Window Position

- Cai dit thong sé cho dén bao: click dlp chudt vao dén béo:

Bit Lamp x
Basic Settings Advanced Settings
Device/Stle F Text Extended | Script
Lamp Type: (®) Bit O word
Device: |YE| w | I:I
Shape: | Circle_Fixed ‘width : Circle_B w | Shape...

Shape Attribute

Frarne Calar: l:"ﬂ

Larmp Color: _El
M Background Colar: _El
Patterr: li”zl

Elirk:: Maone ~

Object Name:| | Convert to Switch... [ ok || cacd |

- Nhap YO0 vao 6 Device dé tao két ndi giita dén bao va trang thai cia Y000
trén PLC

—> Chon mau cho dén bao urng vaéi cac trang thai ON/OFF

* Két qua thuc hién sau budc 4:
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- Buwéc 5: Chay mo phéng:
* Thiét 1ap két ndi: trén thanh cong cu chon Tool / Simulator / Set

Qbirc‘ Tools '{_anmunicaﬁnn Window Help
'i I = Data Check...

System Label Update/Check

-

Data Size

[ _simulator D v | BEL Activate Cirl+F10
File Conversion 3 a_UEIatE Alt+F10
Copy Screen Image to the Clipboard A 5"')
Default Setting y | O Bt )
Customize...
Option...

* Tai cira s6 Option thiét 1ap cac théng sé nhu sau:
Option >

Communication setup  GX Simulator setup  Action setup  Environment setup

Connection: | CPU w |

' MELSEC-FX v|

Baud rate: 9 6kbps w

[ ok ]| Camcel || Aoy |

- Connection: chon CPU néu chay PLC that, chon GX Simulator 2 néu
chay PLC ao trén Gx-Works 2.

= Chl 'y chon dung cng COM ma PLC dang két ndi véi may tinh.
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* Chay mo6 phong: trén thanh cdng cu chon Tool / Simulator / Active ( Ctrl +
F10). Man hinh 4o s& xuét hién > dung chudt dé nhan cac ndt nhan START,
STOP va quan sat trang thai dén béo:

4] [PRG]Monitor Executing M...  * I’L@ Device Comment COMMENT I 40 -
X000 X001 M1 ~
o—| & 3 fvooo
START 1|STOP 1 STOP 2 MOTOR
GT Simulator3 (GT16) [No title] — O x
Mo Project Simulate Tool Help
P 5 |
we | PEIB

START 2|

|GX Simulator? [MELSEC

- Buwoc 6: Download chwong trinh vao HMI

+ Kiém tra cap két néi HMI véi may tinh

+ Trén thanh cong cu chon Communication / Write to GOT
Screen  Common  Figure  Object Tonls

Shift+F11 1

Read from GUT...
Verify GOT...

Communication Configuration...

Transfer to Memory Card...

5 Communicate with GT10-LDR...

+ Chon kiéu két n6i USB - Test dé kiém tra két ndi > OK
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Communication Configuration >

Select the communication methad and zet the details.

g 9 %} %

R5232 w Ethernet b odem

[ ] Acquire GOT information and open the dialog of [Communicate with GOT]
*GOT will be aff-ine.
*Differences from GOT will be checked if "Differences in verfication with GOT" iz selected for
Write Mode.

Dizplay the dialog of [Communication Configuration] the nest time az well.

Test Cancel

+ Tai ctra 6 méGi xuat hién, Tick chon Untitle > chon GOT Write. Sau khi
tai chwong trinh xong nhan OK va déng cira s6 Communicate lai.

Communicate with GOT *
[E3l=+ ] cotwite [Cl4=I] GOT Read @ Y GoT very
Wite Data: (®) Project Data, 05 (O) Boot 05 (_) Special Data
Write Mode: Select write data ~ Write Check

Acquire GOT information.

GOT Type: GT16™-W(640x420) w
Destination Orive: | C:Buitin Hash Memary w
Write Data Size
o Project Data: 8 Kbyte
= Unjited [Prped]_———1 0s: 0 Kbyte
E ] Base Screen
Total: 8 Kbyte
-[#]Comman Settings B
o . *In addition to the above,
i-[~]Communication Settings use Dkbyte GOT RAM.
. [#]Communication Settings with GOT # P List
-] Standand monitor 05 Wite Drive Information
L] Communication driver
-] Extended function 05 | |
[ ]Option 05 B Data Area: — Khyte

W Free Space: — Khyte

[ Wwrite after deleting all contents in the project folder
[ Iritislize SRAM user area when witing project data/05

—

I Communication Configuration... | Info Reception Close

- Bwoc 7: Van hanh mach:
+ Kiém tra c4c diéu kién an toan tranh chap chay
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+ Cap ngudn cho mach dong luc
+ Diéu khién dong co tir ndt nhan Pb0, Pb1 va tir HMI.

3.2. Thiét ké giao dién cho HMI Weintek MT8071iP

3.2.1. Ser dung cac bwoc 1, 2 nhw trén muc 3.1.

3.2.2. Cai dat dia chi 1P cho HMI

Nhan vao biéu tuong cai dit trén HMI dé kiém tra dia chi IP cua HMI va
chinh stra lai néu can thiét

3.2.3. Thiét ké giao dién:

- Buéc 1: Mo phan mem Easy Builder Pro

- Buoc 2: Nhap chudt vao NEW, xuat hién giao dién dudi day, Iuu y lya chon
dang Model caa man hinh HMI trong 6 Model (Xem hinh dwdéi day)

() Mew

New Project

Open Model: |~ 8 iP Series ~
MTB051iP (480 x 272)
IMTB071iP (800 x 480)
MTE102iP (1024 x 600)
v @ iE Series
MTB050E (480 x 272)
MTB033iE (480 x 272)
MTBO0TOIE/MTB100iE (800 x 480)
MTEO0TTIE/MTE10TIE (800 x 480)

. MTE071iP

MTB0T3iE (800 x 480)
MTE102iE (1024 x 600) Orientation :
MTE103iE (1024 x 600)

v 8 s
eMT3070 (800 x 480)
eMT3105 (800 x 600) 0 Portrait
eMT3120/eMT3150 (1024 x 768)

v @ XE Series COM1:R5-232
MTS020XE/MTE09TXE (1024 x 766) COM 2 R sas 2w
MTE0G2XKE (1024 x 768) WiFi s MA
BATE121YE (RATAISOYE (1034 » TESY hd CAN Bus: NA

Use template (template_iP_800x430.emtp) CRg pea Slot < NA
Uncompress Project| |4, Demo Project Cancel

Nhap chuét vao nat OK dé chuyén sang budc 3
- Buroc 3: Tai cua so System Parameter Setting = chon New Devive/Server
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Systermn Parameter Settings

Cellular Data MNetwork Printer Backup Server Time Sync. [DST e-Mail
Device Model General System Remote Security Extended Memaory
Device list: What's my IP?
MName Location  Device Type Interface  IF Protocol  Station Mo.
BBl AME] Local HMI Local MT3071iP (800 x 430) - - 0

Mew DevicefServer... Delete Settings/Security...

* Settings made in this tab will b

Project description:

SCADA software can access device data via MODBEUS TCP/IP Server on HML. (Enable MODBUS TCP/IP Server first
and enable [MODBUS TCP/IP Gateway])

3; ‘ Address Mapping Table

PLC

- Budc 4: tai ctra s6 Device setting chon: nhu hinh dudi:

T

Help

Device Settings

Name : | Mitsubishi FX3U/FX3G/FX3GA

(IHMI (®) Device
Location : || acal ~ Settings...
* Select Local for a device connected to this HMI, or Remote for a device connected through another
e ——
Device type : | (. Mitsubishi FX3U/FX3G/FX3GA __J Iv]

Device ID : 12, V. 2,30, MITSUBISHI_FX3U.e30

e Open Device Connection Guide...

* Support offdine simulation on HMI (use LB-12358).

* Suppart communications between HMI and device in pass-through mode.

* et LW-9903 to 2 to enhance the speed of download/jupload device program in pass-through mode,

COM: [COM1 (38400,E,7,1) Settings...

Interval of block pack (words) : |5 “

Max. read-command size (words) : | 32

Max. write-command size (words) : 32

Cancel

HML,

ép tuc nhan OK dé bit dau thiét ké giao dién
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- Buéc 5: Cai dat font Tiéng Viét:
£
- Trén thanh cdng cu = Project = chon biéu tuong = - tai cra sO

Language & Font - chon tab Non ASCII Font:

| .
Languaof Mon-ASCIIFonts  Ment Management
Fonts for 12 iyl
—

Droid Sans Fallback
Times New Roman Delete
Delete Al
Select a Font X
|
Font name@ “ >
[ ok || cance
|
Line spacing : |0 ~

Add All Non-asdii Fonts

| Default font for non-ASCII strings ¢ | Times New Roman

* Default font will be used for non-ASCII strings when the selected fontis notin the above list,

[CJsupport Arahic, Persian, Hebrew, and Thai, ... alphabets (05 version 20130914 or later)

* "Droid Sans Fallback” font indudes support for Simplified and Traditional Chinese, Korean, Japanese,

OK Cancel Help ‘

— Chon Add > chon Font chit (arial, TimeNewroman...) > OK - OK.

= Luu project = khoi dong lai phan mém EasyBuild.

- Buéc 6: Tao nat nhan:

Trén thanh cong cu = Object > Set Bit > chon dia chi bit can diéu khién
(nén dung cac bit trung gian M;) > chon kiéu nat nhan (ON, OFF, Toggle,
Momentary...)

Ciing trong ctra s6 New Set Bit ¢ thé dat tén, thay d6i mau sac cho nit nhan
& cac tab Shape va Label.

- Nhén OK dé hoan tat
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Mew Set Bit Object >

Project Data/History  lloT/Energy  Vig
= General Security Shape Label

:é: :ﬂ 1 '.'% Teggle Switch E

2
Bit Word Set Set Multi-State Switch = Comment : | |
Lamp  Lamp Bit JWord E3 Function Key T write

4 . 10-WINDOW 010 X Device : | Mitsubishi FX3U/FX3G/FX3GA v e

AIE o o d )

Attribute

Macro

IIIIIIIIIFI

i}

Execute macro

PUIZI

Cancel Help

ann

- Buoc 7: tgo cac dén bao: Trén thanh cong cu - Object - Bit Lamp - dat
dia chi bit diéu khién;
Pit tén, thay d6i mau sac cho ndt nhan ¢ céc tab Shape va Label

i Bit Lamp/Toggle Switch Object’'s Properties x
General Security Shape Label  Profile I
ﬁ I Comment : | |
Set } )
Bit (®) Bit Lamp () Toggle Switch
x ¢  10-wiNDOW |
~ F | 1 Read _|
Diguiee"T Mitsubishi FX3U/F%3G,/FX3GA vl g <
gss Y w
= | Ll Invert signal
E Blinking
Z Mode @ | None e
g:
] [JHide picture/shape if no corresponding picture for current state
-
=2
K.
- Cancel Apply Help

3.2.4. Tai giao diégn vao HMI

- Két ndi HMI véi may tinh bang cép Ethernet

- Cha y dat IP ciia may tinh cung dai véi HMI (hoic dé ty dong)
- Tai chuong trinh:

Trén thanh céng cu - chon Project - Download (PC to HMI)
- Tai cra s6 Download nhap IP cia HMI
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- Nhéin Download

Download (PC-=HMI) X
(®) Ethernet Password/Port no. of download/upload : | Settings...
4 >
128192 162.1.90 v|
Font files [use Easyaccess 2.0 What's my [P7?

Diagnostic tool

Runtime *Mecessary if update runtime or execute download first time.

[Juse user-defined startup screen

[Juse system settings file

Synchranize HMI clock with PC
|:| Delete user-defined startup screen

Reset recipe [RW, RW_A)
|:| Reset recipe database

Reset event log
|:| Reset operation log

Reboot HMI after download

i rrent settings to download after compiling

|:|.-!\u i
1 I Download I ’ Stop

Reset data sampling

Exit

4. Mt sb sai héng thwong gap

Hién twong

Nguyén nhan

Bién phap khic phuc

Khéng hién thi
den béo trang thai
trén HMI

L3i két ndi gitta HMI va
PLC

- Kiém tra lai cai dat két ndi
cho HMI trong phan mém GT
Design

- Kiém tra cép két noi

Khong diéu khién
duogc dong co tur
HMI

- Do chuong trinh 1ap trinh
thiéu céc tiép diém M0, M1
- Gan sai dia chi cho cac
ndt nhan trén HMI

- Viét lai chuong trinh ¢ Budc
2

- Sira lai dia chi cac nat nhan
MO, M1.

IV. TIEU CHI PANH GIA
- Kiém tra két ndi thiét bj voi dau vao - ra
- Trinh tu khai tao va lap trinh diéu khién may bom
- Trinh tu thiét ké giao dién HMI

- Van hanh mach dién dung trinh tu, dam bao an toan

- Khic phuc mot sb 13i thuong xay ra

— r————
el e e e e
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V. BAO CAO THUC HANH

1. Tén bai

2. Phén loai va tng dung caa HMI Mitsubishi
3. So dd d4u ndi phan cang

4. Trinh ty thuc hién

5. Trinh ty van hanh va két qua timg budc.

V1. CAU HOI KIEM TRA
1. Thiét ké giao dién va viét chuong trinh diéu khién dong co xoay chicu ba pha
véi cac chirc nang: chay, dung, dao chieu?
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Bai thuc hanh sb 7
LAP TRINH TIMER

I. MUC TIEU

Hoc xong bai heoc nay, ngwoi hoc ¢ khd nang:

Vé kién thirc:

- Nhan biét duoc ky hiéu, ci phap 1énh cuaa cac bo Timer;

- Trinh bay dugc nguyén ly hoat dong, chirc nang cua cac bo Timer.

Vé kj nang:

- Str dung duoc thanh thao cac 1énh Timer;

- Bién dich, tim 15i va khac phuc dugc mot s6 16i thuong gap trong qua trinh
st dung céc cau Iénh 1ap trinh Timer.

Vé néng luc tw chi va trach nhigm:

- C6 kha nang tu 1ap trinh sir dung cc bo timer va huéng dan nguoi khac
thuc hanh;

- Tu danh gia duoc két qua thyc hanh caa ban than.

II. TOM TAT LY THUYET
1. Giéi thiéu chung
Timer 1a bo tao thoi gian tré gitra tin hiéu vao va tin hiéu ra, nén trong diéu
khién thuong duoc goi 1a khau tré.
Ki hiéu bo Timer:

X000 K100
0 | | {TO )
TO
4 +— | (yooo )
X001 D1
6 —| (T1 )
T1
10 | | (M1 )

Hinh 2.7-1. Ky higu cac bg Timer
Ti: Tén cac Timer, i =0+ 511 (PLC FX 3U c6 512 Timer)
K100: Gia trj dit (hing sd)
D1: thanh ghi luu gia tri dit (c6 thé thay d6i duogc)
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TO T1

3 |_ - : Tiép diém cua bo Timer twong wng

Khi tin hiéu dau vao duogc ON, c4c Timer cong va dém cac cac xung
clock theo chu ky 1ms, 10ms, 100ms,... (ty loai Timer) trong PLC. Khi gi&
tri dém dat duoc gia tri cai dat, tiép diém ngd ra cua timer bat ON.

2. Phan loai

PLC Mitsubishi FX3U c6 512 bo Timer:

TO +T199 | T200 + T245 | T246 + T249 | T250 + T255 | T256 + T511
(200 diém) (46 diém) (4 diém) (6 diém) (256 diém)
Loai chét Loai chdt
100ms 10ms 1ms 100ms 1ms

Timer loai chét s& luu duoc gia tri dém xung hién hanh khi ngat tin hiéu duy
tri cho timer hoic khi mat ngudn dién. Khi c6 dién tré lai, bd Timer s& tiép tuc dém
xung bat dau tir gia tri hién hanh dang luu.

3. nguyén ly hoat dgng

3.1. Timer loai thong thwong

X000

/ k30
| | \, >_

T0
I (o )
4 3 sec
X000 Pl
i Dang TO = 100ms
Current i : e :
S : Hang 56 K30 dat truoc
‘W‘/_w_ Ta ¢6 cong thirc : K x 100
' Trong do k 1a hang s6 100 la khoang dém cua TO
Y000 Vay 30x100=3000ms va = 3s

Hinh 2.7-2. Nguyén ly hogat déng Timer logi théng thuwong

Khi ngd vao diéu khién X0 bat ON, b dém gia tri hién hanh cua TO cong va
dém céc xung clock 100ms. Khi gia tri dém duoc bang véi gia tri cai dat 1a K30,
tiép diém ngd ra cua timer bat ON, ddng thoi bat ON YO.
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NG6i mot cach khéc, tiép diém ngd YO bat ON sau 3s khi X0 ON. Khi ngd
vao diéu khién X0 OFF hoic khi mét ngudn dién, timer duoc reset va céc tiép diém
ngd ra tré vé trang thai dau.

Ciing c6 thé Reset Timer vé 0 bang Iénh [RST TO]

3.2. Timer loai chét

X001 K345

| | {(T250 )
T250

| | (Y001 )
X002

|| [RST T250 1

R etentive time
1o 12y t1 +12=345 sec

X001

Current - Setv__alue

Y001 71

X002 \ ; I
Hinh 2.7-3. Nguyén ly hoat dgng Timer logi chét

Khi ngd vao diéu khién X1 ON, Timer T250 s& bat dau dém gi4 tri bat dau
tur gid tri hién hanh ctia T250 véi xung clock 1ms.

Khi gia tri ¢ém duoc bang véi gia tri cai dat 1a K345, tiép diém ngd ra cua
timer bat ON.

Khi ngd vao diéu khién X0 OFF hodc khi mat ngudn dién, timer s& dimg
dém xung va luu gia tri dém hién hanh. Khi ¢ dién tré lai, X0 duoc ON thi Timer
s& tiép tuc dém tir gié tri hién hanh da luu.

Khi X2 ON, gi4 tri dém cta Timer bi reset vé 0; tiép diém dau ra cua Timer
T250 ciing OFF, dau ra Y1 ciing OFF.

I11. NOI DUNG THU'C HANH
1. Chuén bi dung cu, thiét bi
- Str dung cho 1 nhém khong qua 3 sinh vién

STT Tén thiét bi, dung cu S6 lwong
1 | B thuc hanh PLC Mitsubishi dong FX3u 1 bd
2 | Day cam 1 bo
3 | Bo dd nghé dung cu 1 bo

2. Cac bwérc thuc hién
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2.1. Lap chwong trinh tgo 1 Off-delay timer

X000 TO
0| 4 {(yooo
Y000 X000 K200
| +t (T0
8 [END ]
2.2. Ldp chwong trinh phéat xung
X001 X002
8| Wt (M1 )
M1
|
M1 T2 K20
12— | s (T1 )
T1 K20
17 — | (T2 )
{yoo1
22 [END ]
2.3. Thuc hanh véi cac timer c6 chot
Lap lai yéu cau & phan 2.1, 2.2 va sir dung céc timer c6 chét
3. Mét s6 sai héng thwong gap
Hién twong Nguyén nhan Bién phap khic phuc
Thoi gian tré - Chon sai bo timer - Chon lai timer
khéng ddng - Sai gia tri dat - Tinh toan lai gia tri dat

IV. TIEU CHI PANH GIA
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- Chon dung loai timer

- Tinh toan duoc gia tri dat

- Van hanh mach dién dung trinh tu, dam bao an toan
- Khic phuc mot sb 13i thuong xay ra

V. BAO CAO THU'C HANH

1. Tén bai

2. Céac loai timer va nguyén ly hoat dong
3. Lap trinh thuc hanh céac Iénh timer

4. Trinh ty van hanh va két qua timg budc

VI. CAU HOI KIEM TRA
1. trinh bay nguyén ly hoat dong cac loai timer?
2. Lap chuong trinh diéu khién tuan tu 3 bang tai van chuyén hang?

— ———
el b b b
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Bai thuc hanh sb 8
LAP TRINH COUNTER

I. MUC TIEU

Hoc xong bai heoc nay, ngwoi hoc ¢ khd nang:

Vé kién thiic:

- Nhan biét duoc ky hiéu, ci phap 1énh cuaa cac bo Counter

- Trinh bay dugc nguyén ly hoat dong, chic nang cua cac bo Counter,

Vé kj nang:

- Str dung duoc thanh thao cac Iénh Counter;

- Bién dich, tim 15i va khac phuc dugc mot s6 16i thuong gap trong qua trinh
sur dung cac cau Iénh 1ap trinh Counter.

Vé néng luc tw chi va trach nhigm:

- C6 kha nang tu lap trinh sir dung cac bo Counter va huéng dan nguoi khac
thuc hanh;

- Tu danh gia duoc két qua thyc hanh caa ban than.

I1. TOM TAT LY THUYET

1. Giéi thiéu chung

Counter 1a bé dém dugc sir dung dé dém céc canh (suon) xung cua tin hiéu
dau vao.

Ky hiéu bo counter:

X003 K5

| | (o )
004 )

| | {C1 )
co

| (vooo )
C1

|| {001 )

Hinh 2.8-1. Ky hiéu cac b counter
Ci: Tén cac counter, i =0 + 234 (PLC FX 3U c06 235 bo counter)
Ci: luu gia tri dém hién hanh, dugc st dung nhu céc thanh ghi trong
cac lénh di chuyén dix liéu hozc Iénh toén hoc.
K100: Gi4 tri dat (hiang sd)
D1: thanh ghi luu gia tri dat (co thé thay doi duoc)
CO0 C1
JFAF. Tiép diém caa bo counter twong (ng
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2. Phan loai
B¢ dém tién 16 bit

B6 dém hai chiéu 32 bit

dém tir 0 dén 32767 dém tir -2,147,483,648 +2,147,483,647
Loai thuong Loai chdt Loai thudng Loai chdt
CO + C99 C100 + C199 C200 + C219 C220 + C234
100 bd 100 bd 20 bo 15 bo

Bo dém loai chét cd thé luu duoc gia tri dém hién hanh khi mat ngudn dién

cung cap cho PLC
Muc B¢ dém 16-bit B¢ dém 32-bit
. £ Pém 1én va dém xuong, co6 thé duogc
Hudéng dém L 1 2 . X -
Y bém Ién chuyén huéng dém nho cac Role phu
(Chicu dém)

tro (M)

Gia tri cai dat

1+ 32767

-2,147,483,648 + +2,147,483,647

Xéc dinh gia tri
cal dat

Hang s6 (K) hay mot
thanh ghi dir liéu

Hang s6 (K) hay mot cap thanh ghi dit
liéu

Thay d6i gia tri
hién hanh

Khoéng thay do6i khi d&
dat gia tri dat

C6 thé thay d6i ngay ca sau dat gia tri
dat (bo dém vong)

Tiép diém ngd
ra

ON sau khi dat gia tri
dat

ON khi gia tri hién hanh bang gia tri dit
& chiéu dém 1én;

OFF khi gi4 tri hién hanh bang gi4 tri
dit ¢ chiéu dém xudng

Thanh ghi gia

ri hién hanh | 0PIt 32 bit
3. Nguyén ly hoat dgng
3.1. Counter dém lén 16 bit
X010
A [RST  CO ]
X011 K10
i {co }
0
i {yooo )
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x010 | | F
\
L

Hinh 2.8-2. Nguyén Iy hoat déng counter dém Ién 16 bit

MOi khi c6 suon 1én caa dau vao X011, gia tri hién hanh s& tang 1én 1 don vi
(néu gia tri hién hanh con nho hon gié tri dat K10). Khi d4 dat gia tri dat K10 thi
gia tri hién hanh khdng thay doi cho du c6 xung dau vao X011.

Khi gi tri dém dat gi4 tri dat thi tiép diém CO cua bo dém ON, YO ciing ON.

Khi X010 ON thi lap tac gia tri dém bj reset vé 0, tiép diém CO OFF.

Gia trj dat ciing co thé duoc cai dat thong qua 1 thanh ghi dix lieu (D;).

Couter logi chét sé lwu dwec gia tri dém hién hanh khi mat dién, khi c6
dién tré lai, counter sé thuc hign dém tiép tir gia tri da luu.

3.2. Counter dém lén/xuéng 32 bit

Chiéu dém 1én (xudng) cua counter C; duoc quyét dinh bai gia tri OFF (ON)
caa ro le phu trg twong trng M8;, véi i = 200 + 234

Y000

Counting Counting Eounting Counting

Counter No. :‘:nret::;: Counter No. ::Ietzﬁ ::1'; Counter No. :;:2:::; Counter No. :::::;r;
relay relay relay relay
C200 M8200 C209 M8209 Cc218 MB8218 C227 M8227
C201 M8201 C210 M8210 C219 M8219 C228 M8228
C202 M8202 C211 M8211 C220 M8220 G229 M8229
C203 M8203 C212 Ma212 C221 M8221 G230 M8230
C204 M8204 C213 M8213 C222 Mg222 C231 M8231
C205 M8205 C214 Ma214 C223 M8223 G232 M8232
C206 MB8206 C215 M8215 C224 M8224 G233 M8233
C207 M8207 C216 M8216 C225 M8225 C234 M8234

C208 M8208 Cc217 M8217 C226 M8226

Bdng 2-8.1 Ro le phu tro chuyén hwéng dém counter
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X012
| {M8200 )
X013
| | [RST c200 ]
X014 K-5
| (C200 )
C200
| | {yoo1 )
X012 Up counting| Down counting | Up counting
X017 | \
xo1« UUIUTUUUTUU DU
Giati © . 4% :
hién hanh , 2
0 1

Reset Y001
neu dang ON \ix

<

Hinh 2.8-3. Nguyén ly hoat dgng counter dém Ién, xuéng 32 bit

M8012: chiéu dém, OFF - dém Ién; ON - d&ém xudng.

Gia trj dat: -5 (c6 thé dat sé am hoic sé duong); gia tri dit ciing c6 thé dit

gian tiép qua thanh ghi.

M3i khi c6 suon 18n cua X014 thi gia tri hién hanh s& ting (néu M8012

OFF) hoic giam (néu M8012 ON) 1 don Vi.

Khi gia tri hién hanh bang gia tri dat 1a -5 thi tiép diém dau ra bo dém s&

duoc set ON néu dém 1én hoic reset OFF néu dém xudng

Khi c6 tin hiéu reset X013, gia tri hién hanh cua bo dém bi reset vé 0, tiép

diém dau ra cua bo dém bi reset OFF.
VII. NOI DUNG THUC HANH
1. Chuén bi dung cu, thiét bi
- Str dung cho 1 nhom khong qué 3 sinh vién
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STT Tén thiét bi, dung cu S6 lwong
1 | PLC Mitsubishi dong FX3u 1bo
2 | Bo thuc hanh PLC Mitsubishi dong FX3u 1bd
3 | Day dién (1.0mm) 5m
4 | Bb dd nghé dung cu 1 bo

2. Cac bwérc thuc hién
2.1. Yéu cqu: Lap trinh giam sat s6 lugng xe trong bai db xe va théng béo sb
lwong vi tri @6 con tréng?

Phan tich:
X001 Nhan tin hiéu tir cam bién giam sét xe vao
X002 Nhan tin hiéu tir cam bién giam sét xe ra
C200 Bo dém Ién — xudng; Khi ¢ xe vao thi ¢ém tang, xe ra
thi ¢ém giam.
DO Tong so vi tri xe cua bai
D2 S6 lwong vi tri @6 xe con tréng
2.2. Lap trinh
MB000
0| [MOV K500 DO ]
[DSUB DO C200 D2 ]
X000
19 —f [RST  M8200 ]
X001
23 —H| [SET  M8200 ]
X000 DO
27| (c200 )
X001
||
M END
]

3. Mt s6 sai héng thwong giap
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Hién twong Nguyén nhan Bién phap khic phuc
CoimterASZ bit C‘hon sai cap courl;[er - Chon lai cho diing theo Bang 2-
khong dém duoc | va ro le phu tro dieu 8.1
lén hoic xudng khién huéng dém (M) |

IV. TIEU CHI PANH GIA
- Chon dung loai counter
- Lap trinh dém cac sy kién
- Van hanh mach dién dung trinh tu, dam bao an toan
- Khic phuc mot sb 15i thuong xay ra

— ———
—t e e e

V. BAO CAO THUC HANH

1. Tén bai

2. Céc loai counter va nguyén ly hoat dong
3. Lap trinh thyc hanh céac lIénh counter

4. Trinh ty van hanh va két qua timg budc

V1. CAU HOI KIEM TRA

1. Trinh bay nguyén ly hoat dong cac loai counter?

2. Lap chuong trinh dém s6 luong chai nudc san xuat dugc va dua dén bang tai
dé dong thing theo sb luong 6 chai/thting?
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Bai thuc hanh s6 9
LAP TRINHPEM SAN PHAM VA HIEN THI LED 7 THANH

I. MUC TIEU
Hoc xong bai hoc nay, ngwoi hoc cé khd nang:
Vé kién tharc:
Phan loai va trinh bay duoc nguyén Iy hoat dong cua cac loai cam bién hdng
ngoai va Led 7 thanh.
Vé kj nang:
- Do, kiém tra duoc cac loai cam bién hdng ngoai va Led 7 thanh;
- V& duoc so do va dau ndi duoc cac linh kién, thiét bi theo so dé;
- Lap trinh ¢ém san pham va hién thj trén Led 7 thanh
- Khic phuc duoc mot sb sai hong thuong gap.
Vé néng luc tw chi va trach nhigm:
- CO tac phong cdng nghiép, ti mi, can than trong qua trinh dau ndi, lap
trinh;
- C6 kha ning ty dau ndi, 1ap trinh hodc 1am viéc theo nhom;
- Tu danh gia duoc két qua thyc hanh caa ban than va caa nhom.

1. TOM TAT LY THUYET
1. Gigi thiéu module cam bién quang

‘ 24\
——-. OuUT
A PNP

CB QUANG ® o

Hinh 2.9-1. M6 dun cdm bién quang
Trén mo hinh dang sir dung loai cam bién quang PNP
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Hinh 2.9-2. Cam bién quang

- Cam bién loai nay c6 3 dau day:

Nau: + nguén 5 — 25VDC
Xanh: GND nguon
Pen: Ouput (DAay tin hiéu ra)

- Nguyén Iy hoat dong: Cam bién c6 2 dau thu va phat tia hong ngoai. Khi
cap dién, dau phat sé lién tuc phat ra tia hong ngoai, néu gap vat can thi tia hong
ngoai nay s& bi phan xa tré lai va tac dong 1én dau thu.

- Céch do kiém tra cam bién:

Cap ngudn cho cam bién (Nau: + 24VDC, Xanh: GND);

Dung dong ho VAO dé thang do 50VDC, quen do dat vao day den (Output)
ctia cam bién, que den dit vao day xanh (GND).

Khi chua c6 vat can, kim chi 0V, khi c6 vat can & dau cam bién, néu kim chi
24V thi cam bién con hoat dong tot, néu kim van chi OV thi cam bién da hong.

2. Gioi thiéu module Led 7 thanh

2.1. Module Led 7 thanh: bao gém 2 Led, d4 dugc ghép néi véi IC giai ma

- Bé Led hoat dong duoc can cap ngudn 5VDC vao 2 coc cam (do den)

- Cac Chan diéu khién ctia Led 1 lan luot 12 AL, B1, C1, D1; Led 2 lan luot
la A2, B2, C2, D2 (trong s6 lan luot tir cao xubng thap). Cac chan nay duoc diéu
khién boi dau ra caa PLC thong qua Ro le trung gian.

- C6 thé kiém tra hoat dong cua Led bang cach cap dién 24VDC vao cac
chan A, Bj, C;, Di va quan sat hién thi cua Led.

100



Bui Hong Hué — Dinh Xudn Thiy Tai liéu thiee hanh PLC Mitsubishi FX-3U

Hinh 2.9-3. Module Led 7 thanh

2.2. Bang gia tri diéu khién Led 7 thanh
- Bang gia tri diéu khién cho Led 1

Sé hienthi | Al B1 C1 D1 Ghi chu
0 0 0 0 0 0-0VDC
1 0 0 0 1 1-24VDC
2 0 0 1 0
3 0 0 1 1
4 0 1 0 0
5 0 1 0 1
6 0 1 1 0
7 0 1 1 1
8 1 0 0 0
9 1 0 0 1

- Twong tu VGi gid tri diéu khién cho Led 2

3. So d6 két ndi
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r YO0
~220V
+24V — =z Y1
\_/ 1 Y2
T 24V Y3
ou o
‘ ov S com1
PNP Y4
oV SS M
: P
X0 C&D Y5
T PBO X1 Y6
T PB1 X2 Y7
T pB2 X3 coma

Hinh 2.9-4. So dé két néi cam bién véi dau vao PLC

~220V ( j )

a
24V

ov

SS

X0

NnexXd O71d

X1

X2

X6

YO0

Y1

Y2

Y3

comM1

Y4

RL4

Y5

RL5
L N/ " \

RL6

Y6

RL7

Y7

COM2

B

ov

Hinh 2.9-5.

O
O

+24V

I\T : A1
Fa DTG NN >

So’ dé két néi dau ra PLC diéu khién Led 7 thanh
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I11. NOI DUNG THU'C HANH
1. Chuin bj dung cu, thiét bj
- Str dung cho 1 nhém khoéng qué 3 sinh vién

STT Tén thiét bi, dung cu S6 lwong
1 | Bo thuc hanh PLC Mitsubishi 1bo
2 | Day cam mé hinh 1Bo
3 | Bo dd nghé dung cu 1 bo

2. Cac bwérc thuc hién
2.1. Ddu néi thiét bi theo so do
- St dung day cam dau néi cac module véi nhau theo so d6 hinh 2.9-4, va
hinh 2.9-5;
- Kiém tra c4c két néi trude khi dong dién, sir dung dong ho VAO do ngudi
kiém tra néu can thiét.
2.2. Lap chwong trinh diéu khién

X001 X002
0r— | F {MO )
Mo
[
MO X000 K100
4— | | (co b
MOV CO DO 1
[DBCD DO K2Y000 |
X003
| | [RST  CO I
0
[
30 [END |
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2.3. Van hanh chay tha
- Tai chuwong trinh vao PLC.
- Nhan Pb0 dé bat dau khoi dong hé théng dém, dung tay hoic vat thé dwa

qua dau cam bién va quan sat 2 Led 7 thanh.

- Nhan Pb1 dé dung hé thong dém.
- Nhan Pb2 dé x6a b dém.
3. Mét s6 sai héng thwong gip

Hién twong

Nguyén nhan

Bién phap khic phuc

Bo dém khong
hoat dong

- Hong cam bién
- BAu ni dau vao
xung, chan S/S

- Po, kiém tra cam bién
- Bau ndi theo ding so dd hinh

2.9-4

LED 7 thanh
khong hién thi
hoac hién thi
khong dung

- Ngudn cap 5VDC
- Thtt tu cac chan diéu
khién khéng ding

- Kiém tra lai ngudn cap
- Bau ndi theo ding so dd hinh

2.9-5

IV. TIEU CHI PANH GIA
- Thao tc do, kiém tra cam bién, Led 7 thanh
- P4u ndi thiét bi theo so dd
- Chuong trinh lap trinh dém san pham
- Van hanh mach dién dung trinh tu, dam bao an toan
- Khic phuc mot sb 15i thuong xay ra

V. BAO CAO THUC HANH

1. Tén bai

— ————

2. Nguyén ly hoat dong cam bién quang va cach diéu khién Led 7 thanh
3. So d6 két ndi mach dém san pham va hién thi led 7 thanh

4. Chuong trinh diéu khién
5. Trinh ty van hanh va két qua timg budc.
V1. CAU HOI KIEM TRA
1. Nguyén ly hoat dong va so d6 dau ndi cua cam bién hong ngoai NPN,

PNP?

2. Lap bang trang thai diéu khién Led 7 thanh sir dung IC giai ma?

e b b — —
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Bai thuc hanh s6 10

LAP TRINH BQ PEM TOC PQ CAO
PQC XUNG ENCODER TUONG POl

I. MUC TIEU
Hoc xong bai hoc nay, ngwoi hoc cé khd nang:
Vé kién thiic:
- Phan loai va trinh bay duoc nguyén Iy hoat dong cua céac loai bo dém téc
do cao;
- Trinh bay duoc ciu tao, nguyén Iy hoat dong cua encoder tuong ddi.
Vé ky nang:
- Bau néi duoc phan cing dé doc xung encoder twong doi;
- Lap trinh doc xung encoder twong d6i theo cac ché do khéac nhau;
- Khic phuc duoc mot sb sai hong thuong gap.
Vé néng luc tw chi va trach nhigm:
- C6 kha nang ty 1ap trinh s dung céc bo dém téc do cao va hudng dan
ngudi khac thuc hanh;
- Tu danh gia duoc két qua thyc hanh caa ban than.

Il. TOM TAT LY THUYET

1. Bo dém tdc dd cao HSC

1.1. Giéi thiéu chung

HSC 1a bo dém tdc d6 cao 32 bit, d&m mot pha hoic hai pha hai chiéu
lén/xudng, dung dé doc cac xung tin hiéu co tan sé cao.

HSC thuong dugc dung dé doc tin hiéu cia encoder trong cac tng dung diéu
khién, gidm sat téc do, vi tri.

HSC duoc chia thanh 2 loai:

Pém cieng: ding dé dém cac xung téc do cao tir thiét bi bén ngoai dwa vé
PLC.

Pém mém: dung trong qua trinh xir Iy ngat CPU.

Ky hiéu cac bo HSC:

MB000 K1000
0 | | | {C235

Bo dém HSC duoc sir dung gidng nhu b dém thong thuong:

1.2. Céc loai HSC va dang tin hiéu vao
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Loai Dang tin hiéu vao Chiéu dém
1 - pha renscwong T 1L AL Chiéu dém dugc quyét
1- ngd vao dém dinh bang cach bat ON
C235 + C8245 hay OFF M8235 +
M8245
ON: d&ém xudng
OFF: @ém Ién
1 - pha S Bo dém tu dong thuc
2 - ngd vao dém LT R hién viéc dém Ién hay
C246 + C250 XUONG FLELT L | xuéng toy thuoc vao
cong nhan xung dau
vao
C6 thé kiém tra M8246
+ M8250 d¢ biét chicu
dém:
ON: d&ém xudng
OFF: d¢ém lén
2-pha |Dém1 | Aphase _|"|_|""|_|‘ aphase [T [TL [ | Bo dém tw dong thuc
2-ngd |canh B phase —|_1r|_ 5 phasew hién viéc dém Ién hay
vao Dém kén Pémxuéng | xudng tly thuoc vao
dém bém 4 yikahahabs Aot-ii-1 ) vige thay doi trang thai
c251+ |canh | T _TW Aphw ngd vao A/B
C255 Bohase il Wil b onase LW | opiay ddm co thé kidm
Dém lén Pém xudng tra boi M8251 =
M8255
ON: d¢ém xudng
OFF: d¢ém lén
1.3. C4c bit diéu khién caa HSC
Loai Bo dém Bit dic biét | Pémlén | Pém xuong
1 - pha C235 M8235
1- ngd vao C236 M8236
dém C237 M8237
C238 M8238 ON OFF
C239 M8239
C240 M8240
C241 M8241
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C242 M8242
C243 M8243
C244 M8244
C245 M8245
Loai Bo dém Bit diic biét ON OFF
1 - pha C246 M8246
2- ngd vao C247 M8247
dém C248 M8248
C249 M8249
2~ pha g;g(l) mg;gg Pém Ién Bém xudng
2- ngd vao C252 M8252
dém C253 M8253
C254 M8254
C255 M8255

1.4. Quy dinh dau vao cho mdi by HSC

Classifica- Input terminal assignment
Counter No. )
tion X000 | X001 X002 | X003 | X004 | Xoos5 | Xoo6 | Xoo7
c235"" Hw'2 u/D
c236"" Hw'2 D
c237 HW'™2 u/m
c238" HwW'2 uiD
c239™ HwW'2 u/D
1-phase C240" Hw'2 uiD
1-count C241 SIW uiD R
input
C242 SIW um R
C243 SIW u/D R
C244 SIW uD R s
C244{0P)3 HwW'2 uiD
C245 SIW U R 5
C245(0P)73 HW'™2 u/D
c246" HwW'2 u D
C247 SIW ] D R
1-phase C248 SIW 0 D R
2-count — -
input C248(0P) 173 HwW'2 1] D
C249 SIW ] D R s
C250 SIW u D R s
c251"1 HwW'2 A B
C252 S/W A B R
2-phase " =
>-count C253 HW A R
input C253(0P)"3 SIW A
C254 SIW A B R s
C255 S/W A B R 3
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2. Encoder twong doi

2.1. Gigi thiéu

Encoder hay con goi 12 bd ma hoa vong quay, bién cac chuyén dong co
thanh cac xung dién. Encoder 14 bo phan rat quan trong trong cac may CNC, cac
day chuyén san xuét, gidp giam sét duogc téc do, vi tri dong co.

Encoder thuong dugc lap ¢ phia sau dong co servo, gan trén truc dong co,
gan trén truc bang tai.

Vi du encoder Omron E6B2 — CWZ6C 100P/R, c6 thong sé nhu sau:

Resolution 600 P/R
(xung/vong)

Brown 5-24VDC

Blue ov

Black Out A

White OutB

Orange Out Z

Loai dau ra: NPN Colecto ho

2.2. Céu tao

Bo mach
dién

B0 phan
Thu quang

BO phan
phat quang

Hinh 2.10-1. Cdu tao encoder twong doi
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CAu tao encoder twong ddi gdm céc bo phan chinh nhu sau:
- Pia ma hda: dugc khoét 16, dugc gin véi truc quay
- B6 phan phét quang: 12 1 led dung 1am ngudn phét sang
- B6 phan thu quang: thudng | cac tranito thu quang, dugc dit thang hang
véi led phat
- Bo mach dién: gitp xir ly, khuéch dai tin hiéu.
S6 lugng xung trén 1 vong quay caa encoder phu thudc vao sé 16 trén dia quay.
MJi dau ra xung (A, B, Z) s& ¢4 1 bo thu va hé théng 16 khac nhau.
2.3. nguyén ly hoat dgng

SQUARING
CIRCUIT

Hinh 2.10-2. Nguyén ly hoat dgng encoder twong doi
Khi dia ma hoa quay, cac 16 khoét trén dia s& quét qua duong anh sang
chiéu tir bo phan phét d¢én bo phan thu, bo mach dién s& bién doi thanh cac xung
dién ¢ daura A, B, Z.

A I .

I f e fi

Quay thudn | quay nghich dira vao chiéu bit dau cla canh xung A hodc B

Hinh 2.10-3. CAc xung ddu ra

109



Bui Hong Hué — Dinh Xudn Thiy Tai liéu thiee hanh PLC Mitsubishi FX-3U

Pau ra xung A, B ¢6 sé xung/vong gidng nhau, xung c6 chu ky léch nhau 90

d6, dung dé xac dinh chiéu quay.
Pau ra Z chi ¢ 1 xung/vong.
2.4. Céch do kiém tra encoder

- Cap ngudn VDC (5V hoic 24V tuy loai) cho encoder

- Cach 1: dung dong hd VAO thang do VDC, dit que do vao dau ra (A, B hoic
Z), que den ndi OV. Sau d6 xoay nhe truc encoder. Néu thay kim ddng hd Ién
xuéng 24v, Ov 1a Encoder con tot. (Cha y, déi véi xung Z chi c6 1 xung 1 vong);

- Cach 2: N&i cac chan dau ra A, B, Z vao dau vao X0, X1, X2 cia PLC.

+ PLC néi dau vao kiéu Sink néu encoder loai NPN, kiéu Source vé&i encoder

loai PNP.

+ Sau d6 xoay nhe truc encoder s& thay dén bao X0, X1, X2 nhap nhay thi

encoder con tot.
111. NOI DUNG THU'C HANH
1. Chuan bi dung cu, thiét bj

STT Tén thiét bi, dung cu S6 lwong
1 | BO thuc hanh PLC Mitsubishi dong FX3u 1 bd
2 | Day cam mé hinh 1Bo
3 | Encoder Omron E6B2 — CWZ6C 1 cai
4 | Bb dd nghé dung cu 1 bo

2. Cac bwoc thuc hién
2.1. Thuwc hanh véi bé dém 1 pha 1 ngd vao
2.1.1. So dé két néi

ENCODER \ OUTA

~220V :%

BROWN

A

24v

BLUE

ov

S8

nexX4 o1d

X0

(NPN)

X1

PBO

X2

PB1

X3

Hinh 2.10-4. Se' d6 két néi 1 pha 1 ngd vao

2.1.2. Lap trinh
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Chuong trinh lap trinh:

X002

I {M8235 )
X003
— | [RST c235
M8000 K400
— | {C235 )
[ END |

- NUt 4n “Set” X, dé xac dinh chiéu dém.

- NUt an reset X3 dé xéa bo gem.

- Quay encoder va quan sat gia tri hién hanh cac bo HSC.

- Chi y: viéc dém tang hay giam khong phu thudc vao chiéu quay cia Encoder
2.2. Thuwc hanh véi bé dém 1 pha 2 ngd vao

2.2.1. So db két néi

-
~220V
- Z

BROWN i

24v

BLUE ov

SS

ENCODER \ OuT A 0
(NPN)

NnEX4 O71d

X1

T pBO X2

SWo

X6

Hinh 2.10-5. Se' d6 két néi 1 pha 2 ngd vao

Vi du sir dung bo dém C249:
- Bém 1én ndi Xo, dém xuong néi Xi, Reset X, Chan Set ndi Xoos
- Cong tac SWO0 set ON bo dém hoat dong, set OFF bo dém durng hoat dong.
- Chay: khdng noi dong thei xung A vao X0 va xung B vao X1.
2.2.2. Chwong trinh Idp trinh
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2.3. Thuc hanh véi bé dém 2 pha 2 ngd vao

2.3.1. So do két noi

- Str dung bo dém C252: xung A ndi X0, B ndi X1, nit reset PBO ndi X2.

- B6 dém tu dong d¢ém tang hodc giam tly thudc vao chiéu quay caa encoder.

BROWN

-

~220V<j%

4

BLUE

A

24V

ENCODER \ OUT A

ov

SS

(NPN) | ours

X0

X1

T PBO

X2

X3

NEXd O1d

Hinh 2.10-6. So' d6 két néi 2 pha 2 ngd vao

2.3.2. Chwong trinh Igp trinh

M8000

K1000

—|

[DEDIV D2

[DMOV C252

[DFLT DO

K100

{C252

DO

D2

D4

{ Y000

3. Mt s6 sai héng thwong giap

[END

M8000 K500
— | {C249 }
[DMOV C249 DO 1
[FLT DO D100 ]
[DEDIV D100 E200 D104

C249

I {yooo 3
[END |
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Hién twong

Nguyén nhan

Bién phap khic phuc

Bo dém khong
hoat dong

- Hong encoder

- Bau ni dau vao
xung, chan S/S, chan
Reset, set

- Kiém tra encoder

- BAu néi theo dlng so dd, cha y
bang Quy dinh dau vao cho mdi

bo HSC tai muc 1.4

Bo dém khong
chinh xéac

Dit tiép diém dau vao
bo dém la cac dau vao
X

Dit tiép diém dau vao bo dém la

M8000 (always ON)

IV. TIEU CHI PANH GIA
- Thao tac do, kiém tra encoder
- So dd du ndi bo dém theo cac ché do
- Chuong trinh 1ap trinh sir dung céc bo dém
- Van hanh mach dién dung trinh tu, dam bao an toan
- Khic phuc mot sb 16i thuong xay ra khi sir dung bo dém
V. BAO CAO THUC HANH

1. Tén bai

2. Nguyén ly hoat dong encoder
3. So d6 két ndi sur dung bo dém tdc d6 cao & céc ché do
4. Chuong trinh diéu khién

5. Trinh ty van hanh va két qua timg budc.

VI. CAU HOI KIEM TRA
Viét chuong trinh do téc d6 quay dong co o truc gan véi truc caa encoder
E6B2 - CWZ6C 100P/R?

— ————
— ) e e b

113




Bui Hong Hué — Dinh Xudn Thiy Tai liéu thiee hanh PLC Mitsubishi FX-3U

Bai thuc hanh sb 11
PQC CAM BIEN MAU KEYENCE CZ-V1

I. MUC TIEU
Hoc xong bai hoc nay, ngwoi hoc cé khd nang:
Vé kién tharc:
Trinh bay duogc ciu tao, nguyén Iy hoat dong va tng dung caa cam bién mau
KEYENCE CZ-V1.
Vé ky ning:
- Day duoc cho cam bién nhan biét cac mau sic;
- Pau néi duoc phan cang két néi cam bién mau Keyence CZ-V1 véi PLC
theo so d6 nguyén ly:
- Lap duoc chuong trinh cho PLC doc dit liéu tir cam bién va hién thi mau
sic tuong Ung;
- Bién dich, tim 15i va khac phuc dugc mot s6 16i thuong gap trong qua trinh
thuc hanh két ndi cam bién mau.
Vé néng luc tw chi va trach nhigm:
- C6 kha nang ty 1ap trinh doc cam bién mau va huéng dan ngudi khac thuc
hanh;
- Tu danh gia duoc két qua thyc hanh caa ban than.
II. TOM TAT LY THUYET
1. Gigi thiéu cam bien mau keyence CZ-V1

- Cam bién mau keyence CZ —V1 ¢4 thé
phat hién dugc 8 mau sac khac nhau
bang cach day cho cam bién.

Hinh 2.11-1. Cam bién CZ-V1
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Brown 0 12t0 24VDC

o 51t040VDC

Black 100 mA max.

External calibration

External synchronization
input

o,

O
" Orange:’purpleo/
Yellow/pu rple

External bank selection 1

External bank selection 2

External bank selection 3

Blue S0V

Hinh 2.11-2. Se' d6 néi day

2. Day mau cho cam bién

- N&i day cho cam bién nhu hinh 2.13-2.

- Cac chan Orange (cam), Yellow (vang), Green (xanh) dugc diéu khién qua
cac mic Logic 1 (dé ha), 0 (ndi 0 V) nho céc cong tac hoac néi truc tiép.

- Nbi dgu rd mau sac (ding chung véi cam bién quang), gat 1ay = an 2 day
vao 16 cam bién - khoa lay.

- Lan luot dat cac to hop 3 day lua chon (select) SLi, SL, SLs ng véi mdi
lan (t6 hop), dat dau ro lai gan mau can xac dinh, sau do nhan nut “Set” dé day cho
cam bién nhd mau do .

Wire color / Cam Vang Xanh la
Channel SL1 SL2 SL3
A 1 1 1
B 0 1 1
C 1 0 1
D 0 0 1
E 1 1 0
F 0 1 0
G 1 0 0
H 0 0 0

- Sensor s& nhé duoc 8 mau twong (ng Véi 8 t6 hop nhu bang trén.

- Ung voi mdi to hop 3 dau vao cam/vang/xanh 14 thi trén man hinh caa cam
bien s€ hién thi kénh mau tuong tng

Vi du: + Hé mach ca 3 day sé hién thi kénh AC...
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+ Kin mach ca 3 day s& hién thi kénh HC...
- Sau khi d& day mau cho cam bién xong, néu dwa dau ro dén gan 1 mau bat
ky da duoc day, va lan lugt thay doi to hop 3 dau ro cam/ vang/ xanh la. Neu to
hop dung vai mau do thi sé cé tin hiéu ra ¢ day den (dau ra la dang NPN colector

ho)

111. NQI DUNG THU'C HANH

1. So' @6 noi day

~220V

LN B 3 8 R |X
3
" INPUT
FX3U - 32MT
OUTPUT z
()
£
vk 5

Hinh 2.11-3. So' d6 néi day cam bién CZ-V1 véi PLC

2. Viét chwong trinh

M8002
| [mMov

MoV

M8012

= K2Y010 KO ]

KO

KO

Cco

K2Y000

{Co

M8000
I [ MoV

co

K2Y000

} .

Khai tao, xda CO,
K2YO0

Xung 100ms dém CO

} .

Hoac [Mov CO K1
Y000] dé nap giéa tri
cho 3 bit YO, Y1, Y2
thay doi trang théai dau
vao cam bién
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X000 1 r Khi tim duoc mau sé
== co K] (Y010 3| bat bit Yy; twong (ng
va dung bo dém
{= co K1 ] {Y011 H-
r- Co K2 ] (vo12 -
{= co K3 ] {Y013 -
= Co K4 ] {Yol4  }-
M= Cco K5 ] {yo1s -
{= Co K6 ] {yo1e  }-
[= co K7 ] {Y017 -
0
| | [RST Co -
r
| END -

IV. TIEU CHI PANH GIA
- Thao tac dau néi, day cho cam bién mau
- So @6 d4u néi PLC véi cam bién mau
- Chuong trinh 1ap trinh phan biét mau sac
- Van hanh mach dién dung trinh tu, dam bao an toan
- Khic phuc mot sb 15i thuong xay ra khi sir dung bo dém
V. BAO CAO THUC HANH
1. Tén bai
2. Thong sé k¥ thuat va nguyén ly hoat déng cam bién mau
3. So dd két néi PLC vai cam bién mau
4. Chuong trinh PLC phén biét mau sac
5. Trinh ty van hanh va két qua timg budc.

VI. CAU HOI KIEM TRA

Viét chuong trinh phan loai san pham theo mau sac?

— ————
[y S S N [ W |
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Bai thuc hanh sb 12
XU LY TIN HIEU ANALOG SU DUNG MODULE FX2N-5A

I. MUC TIEU
Hoc xong bai hoc nay, ngwoi hoc cé khd nang:
Vé kién thirc:
- Nhan biét duoc ky ma hiéu cua module analog;
- Trinh bay duoc ciu tao, nguyén ly hoat dong va ung dung cua module
FX2N-5A.
Vé kj ning:
- Str dung duoc thanh thao cac Iénh co ban dung churc nang;
- Bau néi duoc phan cang vao ra theo so 6 nguyén ly;
- Lap duoc chuong trinh doc, ghi dir liéu st dung PLC dong FX va module
FX2N-5A,;
- Bién dich, tim 15i va khac phuc dugc mot s6 16i thuong gap trong qua trinh
st dung cac cau Iénh lap trinh.
Vé néng luc tw chi va trach nhigm:
- C6 tac phong cbng nghiép, ti mi, can than trong qua trinh dau néi, lap trinh
xtr ly tin hiéu analog;
- C6 kha ning ty ddu ndi, 1ap trinh hoic 1am viéc theo nhém;
- Tu danh gia duoc két qua thuc hanh caa ban than va caa nhom.
II. TOM TAT LY THUYET
1. Thong so ky thuat caa module FX2N-5A

- Module FX2N-5A c6 thé két ndi vasi FXON/IN/2N/2NC, FX3G/3GC,
FX3u va FX3uc cua PLC Mitsubishi

- Tuy theo Seri PLC ma c6 thé két ndi toi da 2, 4 hoic 8 modun Fx2N-5A.
Vi du: + FX2N, 3G, 3GE, FX3U, 3UC két noi dugc toi da vai 8 Fx2N-5A

+ Riéng FX3UC - 32MT-LT chi két néi duoc t6i da voi 7 module
Fx2N-5A.

Thoi gian lay mau ;a 1ms (Tim=1ms)
2. So' d6 dau noi
- GOom 4AD va 1DA, so do nhu sau:
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) ) ;@
Noi véi nguon s
24V cia PLC +24V

+¥e
e

-

A
+A

1N0O

nHI

+

LNI
A

._ T
+All -

VS - NIXA

¢NI
“IA

T

+A

ENI

<

=

VNI

T

Hinh 2.12-1. Se’ @ chan module FX2N — 5A

- Tin hiéu dién ap +10v, tin hiéu dong dién £20mA, tly thudc vao ché do cai
dat;
- Dia chi h6a cac modun bang s6 thir ty tir 0 dén 7 (0 1a module gan PLC
nhat, b6 qua modun 1/O)
- Phuong phap néi day tin hiéu:

N@i tin hiéu dién ap Ndi tin hiéu dong dién

‘ v (o)

V analog in

4 - 20mA
- O
| analog in

ov

Hinh 2.12-2. Se' dé ddu day céc logi hguén tin hiéu vao FX2N — 52

119




Bui Hong Hué — Dinh Xudn Thiy Tai liéu thiee hanh PLC Mitsubishi FX-3U

3. Chwrc nang cuaa céc thanh ghi trong bo nhé dém BFM

3.1. Ddc diém cac thanh ghi

- Céc thanh ghi nay (16 bit) luu trit cac tham s6 thiét 1ap ché do 1am viéc khi
xtr ly tin hiéu va Iuu trir cac gia tri chuyén doi tin hiéu

- Chu y: Khong thuc hién cac phep toan cong, tru,... trong cac thanh ghi
nay. Neu can thyc hi¢n tinh toan, phai lay dit lieu ¢ cac thanh ghi chuyén sang
thanh ghi ¢ vang nh¢é dir liéu (thanh ghi Do, D, ... Dy) dé tinh todn sau d6 nap tro
lai vao chdng.

- Céc thanh ghi trong bo nhé dém dugc danh s lan lugt theo thir ty s
nguyén tir 0, 1, 2...n (dung chix K dé chi dan)

Vi du: Ko thanh ghi s6 0

K, thanh ghi s6 1
3.2. Y nghia ciia cac thanh ghi nhw sau
a. Thanh ghi #0 (KO0):

- X&c dinh ché do 1am viéc cua tin hiéu vao Analog cho cac kénh tir CH; -
CH,

CH4 CH3 CH2 CH1

- Gié tri khoi tao la HO000 Mai gid tri ctia tirng kénh co Y nghia sau:
+0: cho tin hiéu vao -10v + +10v, hién thi -32000 + 32000
+ 1: cho tin hiéu dong tir 4 + 20mA, hién thi 0 + 32000

(Néu tin hiéu vao < 2ma thi dua ra mot canh bao & thanh ghi K28)
+2: cho tin hiéu dong vao -20 + +20mA, hién thj -32000 + 32000
+ 3: cho tin hiéu dién ap vao -100 + +100mV, hién thi -3200 + 32000
+ 4: cho tin hiéu dién ap vao -100 + +100mV, hién thi -2000 + +2000
+ 5: cho tin hiéu dién 4p vao -10v + +10V, hién thi -10000 + +10.000

‘ + C, D, E: khdng dung (khéng hop 18), modun s& phuc hoi gié tri hop 1é caa
lan trude do.

+ F: Khéa kénh, khong cho lam viéc. Khi khong st dung nén nap = F dé
giam tan so quét.

- Muén nap gia tri vao thanh ghi nay ta khdng dung Iénh Mov thong thuong
ma phai dung l1énh TO:

-[TO KO KO H0010 K1]-
Module 0 < j AW o H\> S6 thanhh ghli<gu'qc

. la tri Hexa nap tinh tw
Thanh ghi #0 (KO0) nap vao
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Sau lénh trén thanh ghi s6 #0 (caa Modun 0 — Modun gan PLC nhat) duoc
nap gia tri HO010;

Tuc 13, ba kénh CH;, CH3 CH, lam viéc ¢ ché do 0 (thuc hién ap #10v),
kénh CH, lam viéc ¢ ché do 1 (4+20m,)

C6 thé thay gia tri H0010 = K2 (0010(1ex) = 2(pEc))

- Gié tri nay (H0010) dwoc nap vao duy nhat thanh ghi #0 (do tham s6 cudi
cung la K1 = 1), (Néu la K2 thi s& duoc nap ca vao thanh ghi #1).

b. Thanh ghi #1 (K1):
- Xac dinh ché do 1am viéc caa dau ra Analog nén chi ton tai kénh CH;
- Y nghia ctia cac gid tri nap vao kénh CH1 nhu sau

+ 0: dau ra xuat ra -10v + +10v, ang Vv&i sé nhap vao thanh ghi #14 tur:
-32000 + +32000

+ 1: d4u ra xuét ra -10v + +10v, tng véi sé nhap vao: -2000 + 2000
+2: dau ra xuatra 4 + 20mA, (ng véi sé nhap vao: 0+ 32000
+3: dau raxuat ra 4 = 20mA, ang véi s6 nhap vao: 0 <+ 1000

c. Thanh ghi #2, 3, 4, 5:

- La céc thanh ghi luu s lan lay mau dé dua ra gid tri trung binh, gia tri
khai tao cua cac thanh ghi nay la 8 (8 lan)

#2 cho CH;

#3 cho CH;

#4 cho CH;s

#5 cho CH,4

- Néu gid tri thanh ghi #2 bang 8, CPU s& lay 8 mau, sau d6 chia ra gia tri
trung binh: 8 x 1ms = 8ms s¢ hién thi gia tri trung binh

- Ta c6 thé thay doi gia tri khai tao nay tir 1+256

Vi du: nap gié tri 200 vao thanh ghi #2 thi: ca mi 200ms s& xuat ra gia tri
trung binh.

d. Cac thanh ghi #6, 7, 8, 9:

- L& cac thanh ghi lan luot luu gia tri trung binh cta cac mau tai kénh CHy,
CH,, CHs, CH,4

Vi du: Mudn doc céc dit ligu trung binh sau 10 Ian lay mau ra thanh ghi D,
cua kénh CH;, modun FX2N-5A nam gan CPU nhat (modun 0) ta viét 1énh nhu
sau:
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M8002 Nap gia tri cho thanh ghi
| [TO Ko KO HO K1 1 #0, chon ché do lam viéc
CH1

L1710 KO K2 K10 K1 § Nap gia tri 10 vao thanh ghi
#2 (s6 mau cua CH1)
M8000

| | [FROM KO K6 D4 K1 I Doc gia tri trung binh trong
thanh ghi #6 ra D4

[END |

d. Cac thanh ghi # 10, 11, 12, 13

_ -Luucacgiatrj tac thoi, lan huot cia CH;, CH,, CHs, CH, (sau 1 chu ky lay
mau T,=1ms dua ra két qua 1 lan)

- Vi du: Boc gié tri tuc thoi kénh CH; cua modun 0 ra thanh ghi D,

‘ M8000
| | | [FROM KO K10 D2 K1
- Vi du: Nap dong thoi s6 1an 1ay mau K=10 vao cac thanh ghi #2, #3, #4, #5
cua modun O:
| M8002
| | | [TO KO K2 K10 K4 :

Nap gia tri 10 vao 4 thanh ghi lién tiép ké tir thanh ghi #2 (K2)
e. Thanh ghi #14:

- Luu gia tri s6 nguy@n can nhap vao dé chuyén ddi sang tin hiéu Analog dau
ra trén kénh CHj.

- Bé nap gia tri ta dung lénh TO:
‘ M8000
| | | [TO KO K14 DO K1 ]‘

Cau Iénh trén s€ nap gia tri luu trong DO vao thanh ghi #14 cua module 0.

Gia tri Do phai pht hop véi ché do 1am viéc da xac dinh bai thanh ghi #1
cho kénh analog ra CH; (xem muc b.).

f. Thanh ghi #30:
- Luu ma ID cua modun Analog.
Vi du: Modun FX2N-5A ¢6 ID “1010”

Céu lénh kiém tra ma ciia modun “0” xem c6 phai 12 loai FX2N-5A hay
khéng, néu ding thi Y001 = 0; sai thi Y001 = 1;
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ME&l'Dl[JD

[FROM KO K30 D100 K1 1

[CMP  K1010 D100 Y001 1

Poc md mo dun ra thanh ghi D100 va so séanh véi K1010, néu khac thi Y001

ON, bang thi Y001 OFF

111. NOI DUNG THU'C HANH

1. Bai tap vi du 1: Pau néi cam bién PT100 + Tranducer MST110 véi
PLC FX3u + Module FX2N — 5a dé do va hiéen thi nhiét do nworc.

1.1. Gigi thiéu cam bién PT100 va Tranducer MST110

Bo Tranducer MST110 gitip chuyén doi tin higu tir cam bién Pt100 thanh tin
hiéu ra dong chuan tir: 4 — 20mA

+ 1 .
7.5..45VDC |, 1M1
4..20mA
) 3

MST110 with 4...20mA output

Hinh 2.12-3. Se' dé déu néi Pt100 véi Tranducer

1.2. Kiém tra cam bién nhigt @é Pt100
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XANH /\

VAN QUE BEN VAO
THANG R

PT100

coc
NUoC

Hinh 2.12-4. Khdo séat do dién tr¢ caa Pt100
Két qua:
- G nhiét do méi truong (20°C): R = 110@
- Nuéc s6i 100°C: R = 1400
- bién tro do gitra 2 day vang — xanh 1a 1o
Két qua khdng thay doi khi doi que 2 dau que do do/den.
1.3. Thi nghiém do dong dién cia Tranducer

- Cho d& vao cdc (t° ~ 0°C), diing VAO (loai s6) dé ¢ thang do dong, que do
dat vao +24V nhu hinh vé. Quan sat thay VAO hién thi 0,004A (4mA), DO ~ 0.

- Bun s6i nudce (t° ~ 100°C), VAO hién thi 0,02A (20mA), DO ~ 3200
|

20mMA b _

AmA

I
I
I
I
I
I
I
I
I
I
I
|

0 100°C /32000 %/ DO

Hinh 2.12-5. Pé thi chuyén déi tin hiéu ¢ ché dp 1

124



Bui Hong Hué — Dinh Xudn Thiy Tai liéu thiee hanh PLC Mitsubishi FX-3U

N

VAO
THANG bO
7) DONG ;D
DEN
12V ~ 24V+
QUE PO
coc
NUGC

Hinh 2.12-6. Se' d6 thi nghiém do dong dién cia tranducer
1.4. Viét chwong trinh do va hién thi nhigt d¢

XANH
3 + 24V+
VAN 2 — 0V
+
5 po >
2 -
- 1
o 24V+
24V-
Vi+
VI-
. I+
coc
NUOC
FX2N - 5A

Hinh 2.12-7. Se' d6 néi day tranducer véi module FX2N-5A

Chuwong trinh ldp trinh:
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M8002 Nap H1 vao thanh ghi #0 cho
| RIS KO KO H1 K1 1 | module 1, kénh CH1 @é doc
analog vao tu 4 — 20mA

Nap 100 (s6 lan lay mau) vao

L [70 KO K2 K100 K1 1

K2
M8000 ) _
| [FROM KO K6 DO K1 1 | Lay dir liéu tir K6 ra DO
[FLT DO D4 ] boi DO ra so thuc, luu vao
D4
{DEDIV D4 E320 D8 J | Chia D4 cho 320 dé tinh toan
ra nhiét d6 tuong tng
[END ]

2. Bai tap vi du 2: Lap trinh do khoang cach bing cam bién siéu am S18UIA -
Banner - USA

2.1. Thong sé k§ thuat cam bién siéu am

bn +
b +10-30V de

4-20mAor
wh 0-10Vdc

bk I: 5-30V dc (fast)
0-2Vdc (slow)

———0 _ O0—p.
- Remote Teach reie
shield

Hinh 2.12-8. Cam bién siéu Am S18UIA

Théng sob:

- Pién 4p ngudn: 10 — 30VDC

- Khoang cach do: 30mm — 300mm

- b6 phan giai: 2,5ms / 1mm

- Thoi gian dap tng ngd ra: 2,5ms néu day den ndi 5 — 50 VDC, 30ms néu
day den ndi 0— 2 VDC.

2.2. So d6 dau noi
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24V+
— 0V
Bn (nau)
/\
24V+
Bu (xanh) 1 24V-
\\F
S18UIA
SENSOR -
W . VI-
4 - 20mA INT 7
FX2N - 5A

Hinh 2.12-9. Se’ dé déiu néi cam bién véi module FX2N-5A

Sau khi dau néi cam bién vai module analog xong, ta tién hanh kiém tra cam

bién nhu sau:

- Viét chuong trinh doc gi4 tri cam bién nhu & bai tap 1

- bt vat cach dau cam bién 30mm va quan sét gié tri DO

- bt vat cach dau cam bién 300mm va quan sat gié tri DO

- Sau d6 tinh toan gié tri Ex va thay vao cau lénh: -[ DEDIV D4 Ex D8]- d¢
tinh ra khoang cach do dugc.

3. Mt s6 sai héng thwong giap

Hién twong

Nguyén nhan Bién phap khic phuc

Khong doc duoc
gia tri vao DO

- Nap céc gié tri khdng

dang: thir tw module, | _ ki&m tra lai gié trj nap theo chirc
nang & muc 1.3

chon ché d¢, thanh ghi
chirc nang

Gia tri tinh toan
khong dung vai
gia tri thyc té

Do kiém tra cam bién
chua chinh xac

Can do, kiém tra x4c dinh 2 gia tri
min, max (nhu cach xac dinh ¢ 2

bai tap 1, 2)

IV. TIEU CHI PANH GIA
- Thao tac do, kiém tra cam bién nhiét, cam bién siéu am
- P4u nbi céc thiét bi theo so dd

1 -
|y ]
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- Chuong trinh 1ap trinh
- Van hanh mach dién dung trinh tu, dam bao an toan
- Khic phuc mét s6 13i thuong xay ra khi st dung module analog
V. BAO CAO THUC HANH
1. Tén bai
2. Ky mé hiéu module ananlog
3. So dd két ndi s cam bién nhiét Pt100, cam bién siéu am S18UIA v&i module
analog
4. Chuong trinh diéu khién
5. Trinh ty van hanh va két qua tiing budc.

V1. CAU HOI KIEM TRA
Lap chuong trinh xu4t tin hiéu analog ra tir: 0 — 10 VDC?

1 ——
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Bai thuc hanh sb 13

THU'C HANH CAI PAT VA PIEU KHIEN
BIEN TAN MITSUBISHI FR-E700

I. MUC TIEU
Hoc xong bai hoc nay, ngwoi hoc cé khd nang:
Vé kién thic:

- Nhan biét duoc ky ma hiéu cua bién tan Mitsubishi:

- Trinh bay duoc y nghia cac tham sé cai dat co ban va trinh tu cai dat cac

tham sé do

Vé ky nang:
- Cai dat dugc cac tham sb cho bién tan chay theo cac ché do khac nhau;
- Bau néi duoc phan cing theo so d6 nguyén ly;
- Lap duogc chuong trinh diéu khién chay thuan — nghich va dung bién tan;

- Bién dich, tim 15i va khac phuc duoc mét s6 18i thuong gap trong quaé trinh

sur dung cac cau Iénh 1ap trinh.

Vé néng luc tw chi va trach nhigm:

- C6 tac phong cbng nghiép, ti mi, can than trong qua trinh thuc hanh cai dat

bién tan:

tan;

- C6 kha nang tu cai dat va huéng dan dugce nguoi khac cai dat tham sé bién

- Tu danh gia duoc két qua thyc hanh caa ban than.

Il. TOM TAT LY THUYET
1. Giéi thiéu bién tan Mitsubishi FR-E700
1.1. Ky ma hiéu va thong so ky thuat
- Ma hiéu: FR - E720 - 0.75K
E720: Lép dién &p 200V, 3 pha. Cho phép cap 1 pha 220V dau vao
0.75K: cbng suat bién tan.
E740: dién &p 3 pha 400V
E720S: loai dién ap vao 1 pha 200V
- Thong s6 k¥ thuat:
+ Pién &p cung cap 3 pha : 200...240V, +/-10%, 48...63Hz;
+ Tan s ra: 0-500 Hz; Hé s6 cong suit 0.98
+ Dai cong suat: 0.75 Kw (tuy theo loai)
+ Kha nang chiu qué tai: 150% trong 60s, 200% trong 3s.
+ Ché d¢ diéu khién: Forward/Reveres, Multi speed, PID control, truyén
thong...
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+ Chuc niang bao vé dong co khi qua tai, ngan mach khi dang hoat dong.
+ C6 chan két néi dién tré thang cho ung dung can dung nhanh.

+ C6 thé gan thém card ma rong 1/0, card truyén thong.

+ Tich hop thém cong két néi man hinh roi, cdng USB két ndi voi PC

MITSUBISHI

39200V

Hinh 2.13-1. Bién tan Mitsubishi FR — E720

1.2. Giéi thiéu chikc ning mit diéu khién caa bién tan
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3 4

Hinh 2.13-2. Bding diéu khién bién tan Mitsubishi FR — E720

1 - Man hinh led 7 thanh: hién thi cac tham so cai dat, cac théng so vé dong
dién, dién ap, tan sb khi hoat dong.

2 — bén béo thdng s nao duogc hién thi trén led khi hoat dong:

+ Pén Hz sang = hién thi tan s6

+ Pén A sang = hién thi dong dién

+ Ca 2 dén tat > hién thi dién &p

3 — Nhom dén bao ché d6 hoat dong

+ Pén PU sang: ché d6 diéu khién tai chd

+ Pén EXT sang: ché do diéu khién tir bén ngoai

+ Pén NET: ché do diéu khién quan truyén thong mang

4 — Pen bao Run:

+ Sang khi chay thuan;

+ Nhép nhay khi chay nghich

5 — Pén bao ché do giam sét

6 — Dén bao ché do cai dat tham s

7 - STOP va RESET 1di

8 — Chuyén doi ché do hoat dong PU/EXT

9 - RUN

10— SET:

+ Nhan dé xac nhan gia tri cac tham sé cai dat

+ Néu nhan khi dang chay thi s& chuyén ddi cac thong sb giam sat:
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Tan sb chay <

k

Déng dién dau ra

|

Pién ap ddu ra |

11 — MODE: diing dé chuyén ché d6 thiét lap, cai dat tham sb
12 — NUm xoay: ding dé thay doi cai dat tan sb, thiét 1ap tham sé cai dat

2. So' @6 dau ndi bién tan
Bién tan d duoc dau day ra cac coc cam trén Module bién tan cta ban thuc
hanh.
Y nghia céc ky hiéu thuong dung:

STF Quay thuan
STR Quay nghich
RH, RM, RL Lwa chon cac cap téc do Cao, trung binh, thap
MRS Stop
RES Reset
SD Ngudn 0VDC
Lam chan chung dé diéu khién & ché d6 SINK
PC Ngudn 24VDC
Lam chan chung dé diéu khién & ché ¢6 SOURCE
Chan 10 va 5 Ngudn 5VDC va GND
Chan 2 Nhan tin hiéu diéu khién dang dién ap
Chan 4 Nhan tin hiéu diéu khién dang dong
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sw P1
—| ) RIL1
220V~
— ) TiL2
SD i
L i~ STF
.~ /. SR z
{ c
S
o
. RH 3
{ c
@
. RM By
‘ AM [ (4)
_ RL Analog signal output
1 5 > (-) (0 to 10 Vdc)
— ) 10
V2 RUN Running
]/ (0-10vdc) g
\ 4 i Frequency detection
/" (4-20mA) ‘
\ 5 4 Open collector output common
Analog common

Hinh 2.13-3. Se d déu néi bién tan

3. Cac tham sé cai dit co ban

Tham sé

Y nghia

P.0

Tang momen khéi dong 0 + 30% (5%)

Frmax : Tan sb 16n nhat (50 hodc 60H; 1a phi hop)

Fmin :T4n s6 nho nhat (5H,)

Tan sé co ban (50H,)

Tan s6 chay toc do cao — khi RH dong

Tan s6 chay toc do trung binh — khi RM déng

Tan s6 chay toc d6 thap — khi RL dong

Thoi gian ting toc

AR I A B I B
I ENIRIRS, NSOV N

Thoi gian giam toc

-0
\‘
N

Tan s6 PWM 0,1, ..., 15), tuong duong vai dai tan sd
PWM tur 0,7 = 14,5 kHz.
Néu P. 72 = 0: dong co chay kéu to.

P. 73

Thiét Iap dién &p analog vao chan 2: (0, 1, 10, 11)
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0: Vin= 0 + 10V (khdng cho phép dao chiéu bang tin hiéu)
1: Vin= 0 + 5V (khdng cho phép dao chiéu bang tin hiéu)
10: Vin=0 + 10V (cho phép dao chiéu bing tin hiéu)

11: Vin=0 + 5V (cho phép dao chiéu bang tin hiéu)

P. 77 0: Chi cho phép stra dit liéu khi dang dirng
1: Cam ghi, stra dit liéu
2: Cho phép sua dir liéu trong lac chay va dirng

P.78 0: Cho phép chay 2 chiéu thuan, nguoc
1: Cam chay nguoc
2: Cam chay thuan

P.79 Thiét 1ap ché do hoat dong (0, 1, ...,7)

0: chay 2 ché @6 PU (ban phim + ndim van) va EXT (tir xa),
dung phim PU/EXT dé chuyén d6i 2 ché d6 hoat dong

1: Chi chay ché @6 PU - truc tiép trén ban phim

2: Chay tir xa voi tin hiéu Analog vao chén 2, chay thuan,
nghich qua cong tic STF, STR.

3: Chay mot trong cac toc do cao, trung binh, thap qua cac
cong tac RH, RM, RL. Chay thuan, nghich qua STF, STR

* Khi P. 79 =2 thi én PU khong chuyén duoc vé ché d¢ sira
cac tham sé khac, muén sira cac tham sé thi can dat P. 79
=0

P. 340 Chon ché db truyén thdng: (0, 1, 10)

0: khong truyén théng, ché do hoat dong dugc thiét lap
trong P. 79

1: Chi thiét 1ap ché do truyén thong NET;

10: Thiét 1ap 2 ché @6 hoat dong PU va NET

I11. NOI DUNG THUC HANH
1. Chuan bi dung cu, thiét bj
- Str dung cho 1 nhom khdng qua 3 sinh vién

STT Tén thiét bi, dung cu S6
lwgng
1 | B thuc hanh PLC Mitsubishi dong FX3u 1bd
gom: module bién tan, PLC, dong co
2 | Day cam mo hinh 1Bo
3 | Bo d6 nghé dung cu 1 bo

2. Céc buoc thuc hién
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2.1. Cai dgt tham sé bién tan

- Xem va kiém tra tham sé:

Cép dién = nhan MODE dé chuyén sang ché do PRM (Parameter) = xuét
hién P. 0 > xoay nim xoay dé chuyén dén tham sé (P. ) twong ¢ng

- Nhén SET dé xem gié tri > Néu nhan SET tiép thi nhay sang P. K& tiép.

- Cai dit tham sé: Khi cai dat tham sé thi bién tan phai ¢ ché do STOP

- Cép dién > nhan MODE dé chuyén sang ché ¢6 PRM > xoay nim xoay
dé chuyén dén tham s6 P. 79 = nhan SET > xoay nim xoay dé cai dat gia tri
bing 0 > nhan SET dé két thic (can dat P. 79 = 0 thi méi cho phép sta c4c tham
sb khac

- Xoay nim vin chuyén dén tham sb P. can cai dat

- Nhan SET d¢é hién thi gia tri cua P. d6

- Xoay nm vin dé thay doi gia tri

- Nhan SET 2 lan dé thiét 1ap gia tri mégi cho P.

- bit lai gia tri cho P. 79 nhu 1(c dau.

- Ngat nguon dién cua bién tan dé nha cac thay doi vira thuc hién.

2.2. Piéu khién tgi ché

Pay la phuong phap dung bang diéu khién trén mat bién tan dé diéu khién.

- Budc 1: Cai dat P. 79 = 0; Ngat nguon dién bién tan roi bat lai.

- Bu6c 2: nhan MODE dé chuyén vé ché do giam sat MON dé quan sét cac
thong s6. Nhan SET dé chuyén quan sét cac thdng sb giam séat khac: Hz, A, U.

- Budc 3: nhan PU/EXT dé dén PU sang (chay tai chd)

- Budc 4: Nhan Run dé chay, diéu chinh tan sé bing ndm xoay, nhin STOP
dé dung.

2.3. Diéu khién tir xa EXT chay 3 cdp téc d

2.3.1. So d6 ddu noi

Két ndi dau va ra cac module thyc hanh theo so do sau:
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S

)
N 1
7‘ ~
) Z
L+
) S~
/) a
‘ INPUT CIRCUITS
-
,/“ o
- ~ [T [1'4
Bl b} (=] T = |
E FE 9 b b 2 z =
TN - AT T A
J[ N N N

220V~

+24V

L ov

com1 |
Y4
5

Y6
Y7
com2

YO0
Y1
Y2
Y3

a
24V
ov
S
X0
X1
X2
X3
X4
X5

PBO

PB1
5 o B

PB2
e o 5

PB3

PB4
b 5 b

PB5

5 1

Hinh 2.13-4. Se dé ddu néi vao ra PLC — bién tan
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2.3.2. Cai dat bién tan
- Cai dat P. 79 = 0 dé cho phép cai dit cac tham sé khac
- Cai dat cac tham sb cac cap toc do:
+ Tdc dd cao: P. 4 =60
+ Téc d6 trung binh P. 5 = 30
+ Téc do thap: P. 6 = 10
- Cai dat P. 79 = 3 dé cho phép chay céc cap téc do
- Ngat ngudn cap cho bién tan roi bat tro lai dé bién tn nhd cac tham sb cai

dit.
2.3.3. Ldp chwong trinh diéu khién
PAau vao Pau ra

X000 Dung Y000 RLO = STF
X001 Chay thuan Y001 RL1 > STR
X002 Chay nguoc Y002 RL2 > RH
X003 Téc do cao Y003 RL3 > RM
X004 Téc do trung binh | Y004 RL4 > RL
X005 Toc do thap

MB8000 X003
0} || [SET Yooz
[RST Y003 ]
[RST Y004 |
X004
| | [RST  voo2  §
[SET Y003
[RST Yoo4
X005
| | [RST Y002 ]
[RST Y003}
[SET Y004 ]
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X000 X001 YOOl X002
16 —4 4 || 4t £ {YODO

X002 Y000 X001
1 +H +f { Y001 )

£y [ END i

2.3.4. Van hanh
- Tai chuong trinh cho PLC
- Van hanh chay thuan, nguoc va chay cac cap téc do khac nhau

2.3. Diéu khién tir xa EXT si dung tin hiéu analog
2.3.1. So' do ddu noi

sW P1

~ ) RILt
220V~
~) TIL2

~ SD

) ~ STF

) ~ STR

1 RH

SLINJYID LNdNI

1 RM

AM (| (+)

. RL

5 4> (=)

)10
+ 1, RUN
I (0-10vdc) |
V analog in 4
0-5V |/ (4-20mA)

— 5
Analog common

Hinh 2.13-5. Se' d6 ddu diéu khién bién tan bang tin hiéu analog ngoai
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2.3.2. Cai dat tham sé lién quan:

- Cai dat P. 79 = 2; (can dat P. 79 = 0 va cai dit cac tham sb khac trudce, sau
d6 méi dat P. 79 = 2).

- Bang cai dat tham sb P. 73, P. 184, P. 267 theo cac ché do khac nhau:

P 184 | p.73 Tin Em;uﬂvao Tin E\lguivao Che d? chay dao
chan so 2 chanso 4 chieu quay
0+ 10V Khong cho phép dao
1 + 5V chiéu bang tin hiéu
Khac 4 05 Khéng sir dung © ,a gq e
10 0+ 10V cho phép dao chieu
11 0<5V bang tin hiéu
0 P. 267: khéng cho phép dao
1 0: 4 +20mA | chiéu bang tin hiéu
4 Khong str dun ~
10 g suadng 1:0+5V Cho phép dao chicu
11 2:0+ 10V bang tin hiéu

* Vi du 1: Cai dit bién tan dé dua tin hiéu diéu khién dong 4 + 20mA vao
chan 4 va 5:

@ P.79=2
+ P.73=0hoac 1
@) 4 - 20mA P.184 =4
P.267=0
] q Chu y: can gat cong tac trén bo mach dé chuyén V = I:
5
- nfEe

* Vi du 2: Cai dit bién tan dé dua tin hiéu diéu khién dang dién ap 0 + 10V
vao chan 2 va 5; khong ding dao chiéu quay bang tin hiéu diéu khién:

P.79=2

P.73=0

P. 184 dat khac gia tri 4

P. 267 khong quan tdm

D40 chiéu bang céc chuyén mach STF va STR.

* Vi du 3: Cai dit bién tan dé dua tin hiéu diéu khién dang dién &p 0 + 5V
vao chan 2 va 5; trong d6 véi dién ap tr 0 + 2,5V dong co quay nguoc, 2,5 + 5V
dong co quay thuan:

+P.79=2
+P.184=0
+P.73=11
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Pr.125

C2 (Pr.902)
oV 2.5V SV nput (V)

C3(Pr.904)  C4 (Pr.905)
Hinh 2.13-6. Minh hea diéu khién ddo chiéu bang tin hiéu analog

+P. 125 = 60 (Hz) : Tan s6 16n nhat

+ C2 = 0 (Hz) diém bat dau; C2 1a parameter P. 902

+ C3 =2.5V hoac 50% (P.241 = 1 thi cai dat gia tri V/mA, =0 la cai dat %)
+ C4 =5V hoac 100%

+ Trinh tu cai dat:

1. STOP bién tan, nhan PU/EXT
dé chon PU

2. Nhan MODE dé chon PRM, PRM indication s lit
xuét hién PO = o=
.,

(The parameter number read previously
appears.)

®

3. Xoay nim vin dé xuat hién

-
L. . .

2

4. Nhan SET cho dén khi xuat

® f@\.

hién L is enabled.

= (cu to C25 setting)
r---

5. Xoay niim vin dén cac gié tri
C2,C3
Nhan SET dé hién thi gié tri cac
tham sb
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Van ndim xoay dé dé thay doi gia
tri cai dat
Nhan SET dé xac nhan cai dat

6. Xoay nim vin dé xuat hién

.-"'FP
£ @ = Terminal 2 input is Terminal 4 input is
selected selected
7. Nhan SET dé hién thi gia tri
z N " @ = f- l
V/mA hoac % (tuy thuoc P.241)
8. Vian chiét 4p ngudn analog va
do Uwo = 5V, nhap gia tri 5 (V) E% i

hoac 100% (tuy thuoc P.241)

&

9. Nhan SET dé cai dat gia tri
nay (dén nhap nhay 2 lan roi tat)

3. Mt s6 sai héng thwong giap

Hién twong

Nguyén nhan

Bién phap khic phuc

Bién tan khong cho cai

dat tham sd P.79

Chua cai dat dung

batP.79=0

Khéng dao chiéu dong
co dugc bang cac tiép

diém STF, STR 8

Chua cai dat ding P.

bat P.78:

0: Cho phép chay 2 chiéu
thuan, nguoc

1: Cam chay nguoc

2: Cam chay thuan

Khong dao chiéu dong
co duoc bing tin hiéu
analog ngoai

Chua cai dat dung
P. 184, P. 73, P. 267,
C2,C3,C4

Cai dat lai cac tham sb nhu vi
du 3 muc 2.3.2.

Bién tan khong luu
dugc tham sd da cai

bién tan
dat

Chua khaoi d@ong lai

Ngit ngudn rdi cap lai cho bién
tan khai dong lai dé nhé cac cai
dat

IV. TIEU CHIi PANH GIA

- Thao tac cai dat bién tan

- So d6, va thao tac dau ndi thiét bi

- Chuong trinh 14p trinh diéu khién bién tan

- VVan hanh mach dién dung trinh tu, dam bao an toan
- Khéc phuc mot s6 13i thuong xay ra khi st bién tan

— r————
e ] b ] ]
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V. BAO CAO THU'C HANH
1. Tén bai
2.'Y nghia c4c tham sb co ban
3. So d6 du ndi phan cang cho céc ché do diéu khién
4. Chuong trinh diéu khién
5. Trinh ty van hanh va két qua timg budc.
VI. CAU HOI KIEM TRA
Cai dat va diéu khién bién tan bang tin hiéu dong 4 — 20mA, c6 dao chiéu
bang tin hiéu?
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Bai thuc hanh sb 14
LAP TRINH PIEU KHIEN BIEN TAN MISUBISHI FR-E700
SU DUNG MODULE ANALOG FX2N-2DA

I. MUC TIEU

Hoc xong bai heoc nay, nguwoi hoc c6 khd nang:

Vé kién thic:

- Trinh bay duogc y nghia céc thanh ghi chirc nang cia Module analog Fx2N-
2DA va cac cau Iénh doc ghi di liéu cho module;

- Trinh bay dugc y nghia va trinh tu cai dat cac tham sé dé bién tan hoat
dong o ché do diéu khién analog tir bén ngoai.

Vé kj niing:

- Cai dat duoc cac tham s6 cho bién tan hoat dong & ché do diéu khién
analog tur bén ngoai;

- Bau néi duoc phan cing theo so d6 nguyén ly;

- Lap duogc chuong trinh diéu bién tan st dung module analog FX2N — 2DA;

- Bién dich, tim 15i va khac phuc duoc mét s6 18i thuong gap trong quaé trinh
su dung cac cau Iénh lap trinh.

Vé néng luc tw chi va trach nhigm:

- C6 tac phong cbng nghiép, ti mi, can than trong qua trinh dau néi, lap trinh
diéu khién bién tan;

- C6 kha nang 1am viéc doc 1ap va lam viéc nhom. Huoéng dan dugc nguoi
khac thuc hanh.

- Tu danh gia duoc két qua thyc hanh caa ban than va caa nhom.

Il. TOM TAT LY THUYET

1. Gioi thiéu module analog FX2N - 2DA

1.1. Giéi thiéu chung S ,

- Module analog FX2N - 2DA str dung dé bién doi tién hiéu so 12 bit thanh
tin hiéu twong tu dang dong hoac ap:

+ Tin hiéu dang dién ap: 0 + 10vDC

+ Tin hiéu dang dong dién: 4 ~ 20mA

- Module analog FX2N - 2DA c6 thé két ndi véi cac dong PLC nhu: FXON,
FXIN, FX2N, FX2NC, FX3G, FX3GC, FX3U va FX3UC.

- Két ndi véi PLC bang cap mo rong (két ndi bén hong PLC)

- Gid tri analog dau ra bién thién tir 0 + 10VDC(hoic 4 + 20mA) tuy theo gia
tri tri s6 nap cho module trong dai ti: 0 + 4000.
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] Gain velume

L CH2
H Offzat velumea

FCH2
Gain volume

]
1

]

1

i

1

o ]

So ]
@ 3 i

Cm 1

<> i
!

1

1

H A = - e
0 4000 0 4000 0 4000
Digital value Digital value Digital value

Hinh 2.14-1b. NUt van dé higu chinh ddi tin higu
~ Chay: Co thé su dung cac nut van Gain va Offset dé dicu chinh dai dién ap
Xuat ra cac kénh tr 0 = 10VDC hoac tr 0 = 5VDC

1.2. So dd dau day
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Voltage output
D—g- VOUTOF A~y Inverter
ﬂ IOUT O etc
| > ] P
ho T T
T 7 >
Extension -15V VOUTO)| Current output
cable IOUT O~~~y Recorder
COM O etc
e A B
Hinh 2.14-2. Se d6 két néi vao ra FX2N- 2DA
1.3. Cac thanh ghi dac biét 7
Str dung 2 thanh ghi 16 bit: #16 va #17, cu thé nhu sau:
Thanh Ghi | b15+b8 | b7 +b3 | b2 | bl | b0
#16 Khoéng st Dir liu st dung cho dau ra (8 bit)
dung
#17 Khéng str dung bit lya chon Bit cho phép | Bit cho phep
luu 8 bit thap | CH1 bat dau | CH2 bat dau
cua dir liéu hoat dong hoat dong

- Thanh ghi #16: thanh ghi nay chi sir dung 8 bit thap dé luu dit liéu, ma gia

tri 16n nhat cua dit liéu can nap vao module 1a 4000 (can 12 bit luyu trit). Do d6 dix

liéu trude khi luu vao #16 can duoc chia thanh 2 phan: 8 bit thap va 4 bit cao (tly

thudc vao bit b2 caa thanh ghi #17).
- Thanh ghi #17:

+ Bit b0: cho phép CH2 bit dau hoat dong khi b0 chuyén trang thai tir 1 > 0

+ Bit b1: cho phép CH1 bat dau hoat dong khi b1 chuyén trang thai tir 1 > 0

+ Bit b2: cho phép luu trit 8 bit thdp caa dit liéu nap vao thanh ghi #16 khi

b2 chuyén trang thai tir 1 > 0

111. NQI DUNG THU'C HANH
1. Cong tac chuan bi

STT Tén thiét bi, dung cu S6
lwgng
1 | B thuc hanh PLC Mitsubishi dong FX3u 1bd
gom: Module PLC, module analog FX2N —
2DA, module bién tan, PLC, dong co
2 | Day cam md hinh 1Bo
3 | Bo dd nghé dung cu 1 bod
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2. Trinh tw thuc hién
2.1. So d@6 ddu néi

sw P1 P+ N/-
AT U
: : ) RiL1 (%
220V~
RN VIT2 |
A — WiTs |
Y000 % (¢ AN
- STF
A~ STR | Z
7 S N
a i
A1~ RH 3 p
NV = )
. RM 1
NP AM [ H— (+)
‘ <D T A~ RL .
VvV UOT1 N L 5 (— (-)
‘ 2 RUN |
‘ 1/ (0-10vdc) N
A s FU_
‘ FX2N (D fezomay S¥
2AD 1 sE |
Lo) )5 NP
‘ i Analog common |
‘ L vuor:
CH1 ®)
‘ w 1UOT1
‘ ﬁ/\) COM1

Hinh 2.14-3. So' d6 ddu néi thuc hanh
2.2. Cai dgt tham sé bién tan
Cai dat bién tan dé dua tin hiéu diéu khién dang dién 4p 0 + 10V vao chan 2
va 5; Pao chiéu bang cac chuyén mach STF va STR.
P.79=2
P.73=0
P. 184 dat khac gia tri 4

2.3. Thiét ké giao dién HMI diéu khién
Thiét ké giao dién diéu khién bao gom:

Ténchic ning | Thanhghi/Bit | Kiéu ddi tuong
O nhap sb nguyén D20 16 bit Unsigned
(0 —4000)

Nut dung MO Momentary
Nut chay thuan M1 Momentary
Nut chay nguoc M2 Momentary
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_ GIAO DIEN BIEU KHIEN BIEN TAN
SU DUNG MODULE ANALOG FX2N - 2DA

NHAP GIA TRI BIEU KHIEN (0 - 4000)

=Y

2000

TP

FWD

Hinh 2.14-4. Giao dién diéu khién bién tan

2.4. Lap chwong trinh diéu khién

ﬂ?oloo i a- Nap dir lieu tor D20
| Liov: bzg kamtoo J a vao 16 bit trung gian:
——{T0 Ko K16 K2M100 K1 1b M15 +_M0 S
b- Ghi 8 bit thap cua
- [To0 Ko K17  H4 K1 ] di liéu vao FX2N-
> ¢ | 2DA
to ko K17 Ho S c- Luu 8 bit thap cua
———{T10 Ko K16 KIM108 Ki Jd dir fieu
d- ghi 4 bit cao cua
——{T0 Ko K17 H2 K1 ] dit lieu vao FX2N-
> e | 2DA
_ o ko ki Ho fa ] e- Dua dién ap didu
khién ra kénh CH1
MO M1 M2 Y001
4 | | 4 4 (yooo
Y000 Dléu khlén Chay
| thuan, nguoc va ding
M2 M1 Y000 bien tan
| | +F 4 {vyoo1
Y001
| |
(END ]
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3. Mot so sai héng thwong gap

Hién twong

Nguyén nhan

Bién phap khic phuc

Khéng dao chiéu dong
co dugc bing cac tiép

diém STF, STR 8

Chua cai dat ding P.

bat P.78:

0: Cho phép chay 2 chiéu
thuan, nguoc

1: Cam chay nguoc

2: Cam chay thuan

Khong diéu khién

duoc tor HMI PLC

Ldi két ndi HMI -

Kiém tra lai cai dat khi thiét ké
giao dién

Khéng xuat dugc tin
hiéu analog diéu khién
ra bién tan

trinh

- Két ndi phan cang
- Chuong trinh lap

- Kiém tra két ndi: Hinh 2.14-3
- Kiém tra chuong trinh diéu
khién: muc 2.4.

IV. TIEU CHI PANH GIA

- Thao tac cai dat bién tan

- So d6, va thao tac dau ndi thiét bi

- Chuong trinh 1ap trinh diéu khién bién tan sir dung module FX2N-2DA
- Van hanh mach dién dung trinh tu, dam bao an toan
- Khic phuc mot sb 15i thuong xay ra khi sir dung bo dém

V. BAO CAO THUC HANH

1. Tén bai

2. Gigi thiéu module FX2N-2DA
3. So d6 két ndi PLC - FX2N-2DA - Bién tan

4. Chuong trinh diéu khién

5. Trinh ty van hanh va két qua timg budc.
VI. CAU HOI KIEM TRA
1. Thiét ké giao dién va lap chuong trinh diéu khién dé nhap vao gia trj dién

ap diéu khién bién tan.

— ————
et e e e

GIAO DIEN DIEU KHIEN BIEN TAN
SU DUNG MODULE ANALOG FX2N - 2DA

REV

NHAP DIEN AP DIEU KHIEN

2.5

~ sToP

Vv

FwWD
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Bai thuc hanh s6 15
LAP TRINH PO VA HIEN THI TOC PQ PONG CO

I. MUC TIEU

Hoc xong bai heoc nay, ngwoi hoc ¢ khd nang:

Vé kién thirc:

- Trinh bay duoc trinh tu do va hién thi téc do dong co;

- Trinh bay dugc y nghia va trinh tu cai dat cac tham sb dé bién tan hoat
dong & ché do diéu khién analog tir bén ngoai.

Vé kj ning:

- Cai dat duoc cac tham sé cho bién tan hoat dong ¢ ché do diéu khién
analog tir bén ngoai;

- P4u ndi dugc phan cing theo so d6 nguyén ly;

- Thiét ké duoc giao dien HMI dé diéu khién va giam sét toc do dong co;

- Lap duogc chuong trinh do va hién thi tbc do dong co;

- Bién dich, tim 15i va khic phuc duoc mét sb 16i thuong gap trong qua trinh
thuc hanh.

\Vé ning luc tw chii va trach nhiém:

- C6 tac phong cdng nghiép, ti mi, can than trong qua trinh thyuc hanh;

- C0o kha nang lam viéc doc lap va lam viéc nhom;

- Ty danh gia duoc két qua thuc hanh caa ban than va cua nhom.

II. TOM TAT LY THUYET

1. Giéi thiéu chung vé b thuc hanh
——‘l“-glh — -

Hinh 2.15-1. B4 thuc hanh do hién thi téc dé dong co
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B thuc hanh bao gom céc khéi:

- Man hinh HMI

- PLC va module Analog

- Bién tan va dong co

- Encoder: gan trén truc cua bang tai; loai 100 P/R, NPN. (chi tiét xem tai
bai thuc hanh sé 10.

2. Phwong phap tinh téc dé dong co

2.1. Lénh doc téc dé xung

N(rpm)

Hinh 2.15-2. Minh hea ce' cdu dém xung ciia encoder

- Lénh do toc d6 xung: -[SPD S1 S2 DO]-
Trong d6: + S1: dau vao PLC két ndi véi xung encoder (X000)
+ S2: Khoang thoi gian dém xung, don vi 1a ms
+ DO: lyu s6 dém duoc trong khoang thoi gian S2
2.2. Cong thac tinh téc dg dong co' N (vong/phut):

_ 60xD0

nx 52

X 1000 (vong/phut)

Trong d6:  N: téc do dong co (vong/phut)

n: s xung/vong cua encoder (p/r)
Vi du: tinh tc d6 quay dong co véi: n = 360 p/r, khoang thoi gian dém

xung S2 = K100.
N — 60 x DO « 1000 — 10 x DO
360 x 100 6 (vong/phat)

111. NOI DUNG THUC HANH
1. Cong tac chuan bi
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- Sur dung cho 1 nhom khong qué 3 sinh vién

STT Tén thiét bi, dung cu S6
lwgng
1 | Bo thuc hanh PLC Mitsubishi dong FX3u 1bod

gom: Module PLC, module analog FX2N —
2DA, module bién tan, PLC, dong co,

Encoder, HMI
2 | Day cam mé hinh 1Bo
3 | Bo d6 nghé dung cu 1 bo

2. Trinh ty thuc hién
2.1. So’ d6 diu noi

-
~220V
— Z

BROWN i

24V

a )

BLUE ov F’

\ ss ;

ENCODER OUTA X0 8
(NPN) ”
T PBO X2
T pB1 X3

Hinh 2.15-3. Se dé déu néi encoder — PLC
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1 vuor:

\T/ 1UOT1
\ S
L o J Ny J'e J'e Ny I's Ny

Hinh 2.15-4. Se' do dau néi dau ra PLC, FX2N-2DA va bién tan
2.2. Cai dgt tham sé bién tan
Cai dat bién tan dé dwa tin hiéu diéu khién dang dién 4p 0 + 10V vao chan 2
va 5; Pao chiéu bang cac chuyén mach STF va STR.

_ ‘\7/ N/
sw P1 P/+ N/-
um
) R/L1 (9 y
220V~
. VT2 |
com1 eh ©
A sD — WiTs |
Y000 + ¥
A~ STF A L
Y001 ‘ ) /
4. STR |2 B |
: c )
= J
o
A~ RH 3 c |
t c )
\ 3 /
(7]
A~ RM .
— AM (e (+)
‘ 1, RL .
7 L 5 (—> ()
‘ (1) 10
1 RUN |
T2 N
‘ 1’ (0-10vdc) -
| FU |
4 e
‘ |/ (4-20mA) /
SE A
N ) 5 H
‘ Analog common |

COM1

P.79=2
P.73=0
P. 184 dat khac giatri 4

2.3. Thiét ké giao dién HMI diéu khién
Thiét ké giao dién diéu khién bao gom:

Tén chic ning Thanh ghi / Bit Kiéu ddi twong
O nhap sé nguyén D20 16 bit Unsigned
(0 —4000)

O hién thi toc do D14 16 bit Unsigned
Nut dung MO Momentary
Nut chay thuan M1 Momentary
Nut chay nguoc M2 Momentary
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~ GIAO DIEN BIEU KHIEN BIEN TAN
SU DUNG MODULE ANALOG FX2N - 2DA

NHAP GIA TRI BIEU KHIEN (0 - 4000)

=Y

~ sTOoP

Hinh 2.14-4. Giao dién diéu khién bién tan

2.4. Ldp chwong trinh diéu khién

0|

TOC DO HIEN TAI

0 I v/p

FWD

M8000

—1

— TO

——{T0

— 710

—— 10

— T0

—T10

KO

KO

KO

KO

KO

KO

[MOV

K16

K17

K17

K16

K17

K17

D20

K2M100

H4

HO

K1M108

H2

HO

K4M100 }
K1 ki
K1 1
K1 i
K1 ki
K1 1

K1 ki

a- Nap dir liéu tor D20
vao 16 bit trung gian:
M15 + MO

b- Ghi 8 bit thap cua
dir licu vao FX2N-
2DA

c- Luu 8 bit thap
cua dir liéu

d- ghi 4 bit cao cua
dir liéu vao FX2N-
2DA

e- Pua dién 4p diéu
khién ra kénh CH1
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M8000 Poan chuong trinh
] [SPD X000 K100 DO .
doc xung tir encoder
(FLT DO - vril tinh toan toc do
vong quay
[DEDIV D4 K6 D6
[DEMUL D6 K10 D12
[INT D12 D14
Mo w1 wa oo
It | | 1 rd) (Yooo
Y000 biéu khién chay
| | thuan, nguoc va
M1 Y000 dirng bién tan
|| 24 e {vyoo1 )
Y001
||
i (END ]

3. Mot s sai héng thuong gap

Hién twong

Nguyén nhan

Bién phap khic phuc

Khdng hién thi hoic
hién thi khéng ddng
téc do 1en HMI

Do tinh toan khoéng
ding

Do dat thanh ghi trén
HMI khong dliing vai
trong lap trinh

Kiém tra chuong trinh 1ap trinh
theo cong thiac muc 11.2.2

IV. TIEU CHI PANH GIA
- Thao tac cai dat bién tan
- So dd, va thao tac dau ndi thiét bi
- Thiét ké giao dién diéu khién

- Chuong trinh 1ap trinh do va hién thi toc do dong co

- Van hanh mach dién dung trinh tu, dam bao an toan

- Khic phuc mot s6 13i thuong xay ra khi st dung bo d¢ém

—r————
el e e e bd e
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V. BAO CAO THUC HANH
1. Tén bai
2. Phuong phap do va tinh toan toc do dong co
3. So dd két ndi PLC - FX2N-2DA - Bién tan
4. Thiét ké giao dién va chuong trinh diéu khién
5. Trinh ty van hanh va két qua timg budc.

V1. CAU HOI KIEM TRA
1. Thiét ké giao dién va lap chuong trinh diéu khién dé nhap vao HMI gia tri
|4 toc d6 quay (vong/phut).
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Bai thuc hanh sb 16
LAP TRINH TRUYEN THONG MODBUS RTU GIUA PLC FX3U VOI
BIEN TAN MISUBISHI FR-E700 SU DUNG MODULE FX3U-485BD

I. MUC TIEU

Hoc xong bai heoc nay, ngwoi hoc c6 khd nang:

Vé kién thiic:

- Trinh bay duoc cac khéi niém co ban vé truyén théng modbus;

- Phan biét dugc céc kiéu truyén théng modbus co ban.

Vé ky ning:

- Bau néi duoc phan cing theo so d6 nguyén ly;

- Cai dat dugc cac tham sb cho bién tan hoat dong & ché d6 truyén théng;

- Thiét ké dugc giao dien HMI va lap dugc chuong trinh truyén thong duoc
véi bién tan;

- Bién dich, tim 15i va khac phuc duoc mét s6 18i thuong gap trong quaé trinh
thuc hanh.

Vé néng luc tw chi va trach nhigm:

- CO tac phong cbng nghiép, ti mi, can than trong qua trinh dau néi thiét bi
va lap trinh diéu khién;

- C6 kha ning tu ddu ndi, 1ap trinh hoic 1am viéc theo nhém;

- Tu danh gia duoc két qua thuc hanh caa ban than va caa nhom.

- Huéng dan dugc cac thanh vién trong nhém thyc hanh.

II. TOM TAT LY THUYET

1. Khai niém ve truyen théng Modbus

- C6 3 loai:

+ Modbus RTU

+ Modbus TCP (con goi la IP, hay Modbus Ethernet hay TCP/IP)

+ Modbus ASC I

- Modbus RTU la giao thirc mé, st dung duong truyén vat ly RS232 hoac
RS485 va m6 hinh dang Master Slaver

2. So sanh truyén thong RS232 va RS485

RS 232 RS485
- Nguyen tic:
So sanh dién ap Tx va Rx voi GND | So sanh dién &p gitra 2 day A va
(3 day) B: AU = VA-VB (cén 2 day)
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TX A

RX

GND ) ' ‘

- Bi suy hao khi truyén xa, khoang |- It bi suy hao khi truyén xa,

cach téi da 15m kho_é}ng céch tru’)'/éh’téi da 1200m

- Kiéu truyén néi tiép - Kiéu truyeén nol- tl\ep -

- Két néi qua cdng COM - R485 duogc coi la phat trién cua
RS232

3. So db két ndi FX3u - 485BD véi bién tan

- Module FX3u - 485BD dugc ghép ndi véi PLC qua giac cam bén trai PLC.

- Trén bién tan E700 sir dung cong két néi RI45 (giong vai cong Ethernet).

- Str dung cép mang Lan dé két néi Module FX3u - 485BD véi bién tan theo
so d6 két ndi nhu sau:

FX3U-485BD

RTL\T
1" 2 3 4567 /8

B RJ45 B B RJ45 N
BIEN TAN 1 | BIENTANZ |
L N S .

Hinh 2.16-1. So' do két néi cap truyén thong
4. Céc thanh ghi chic ndng cia bién tan

Thanh ghi Y nghia
HOED Thanh ghi nhap tan sé chay caa bién tan
Tan sb f = (HOED / 100)
HOFA Thanh ghi nhap gia tri diéu khién chay thuan,
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nguoc, dung (8 bit):

b7 | b6 | b5 | b4 | b3 | b2 | bl | bO

bl =1 - chay thuan
b2 =1 - chay nguoc

H7A Thanh ghi trang théai (8 bit):

b7 | b6 | b5 | b4 | b3 | b2 | bl | bO

bl = 1: dang chay thuan
b2 = 1: dang chay nguoc

b7 =1: bao 16i
H6F Luu gia tri tan s hién tai
H70 Luu gia tri dong dién hién tai

111. NQI DUNG THUC HANH
1. Cong tac chuan bi
- St dung cho 1 nhom khong qué 3 sinh vién

STT Tén thiét bi, dung cu S6
lwong
1 | BO thuc hanh PLC Mitsubishi dong FX3u 1bd
gom: Module PLC, module truyén théng
FX3u-485BD, module bién tan, PLC, dong
co, HMI
2 | Day cam mé hinh 1Bo
3 | Bo dd nghé dung cu 1 bo

2. Trinh ty thuc hién
2.1. Cai dat tham so
2.1.1. Cai dat tham sé PLC

- Khoi d¢ong Gx-Works 2, tai cira s6 project vao parameter > PLC

parameter

[ 2y = Go () | 0
El& Parameter

o

& Metwork Parameter

----- g Special Module{ntelligent Function Med
----- | } Global Device Comment

i

- Tai cira s6 parameter chon System 2 va cai dit cac tham sé nhu hinh dudi:
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FX Parameter
Memory Capadity ]DE'-_:ice ]PLC Name IpLC System( 1}pecial Function Block ]Pc-sitic-ning ]Ethe.-net Port ]

CH1 hd

Operate
v Communication
Setting

The setting contents are deared when unchecked.
(When communicate with GX Works2, GOT, etc. by PLC using optional board for FX etc.,
the D&120 spedal register of PLC must be 0 deared, and must be unchecked.)

Protocol
Mon-Procedural hd v
Data Length H e
p— = [rs—as |
Parity Control Mode
Odd A Invalid
Stop Bit
1Bit - [~ Sum Check
Transmission Speed Transmission Control Procedure
19200 | ps) |Form 1 (without CR,LF) |
Station Mumber Setting
[ Header 00 H (00H—OFH)
Time Out Judge Time
™ Terminator 1 % 10ms {1-255)
Print Window... | Print Window Preview | Default | Check | End | Cancel

Hinh 2.16-2. Cai dat parameter cho PLC

2.1.2. Cai ddgt tham sé bién tan

Tham so Y ngh

ia Gia tri

P.117 Dia chi bién tan

1

P.118 Tbc d6 truyén

19200

P.119 Stop bit

10

P.120 Parity

2

P.78

Cho phép quay 2 chiéu

0

P.79

Chon ché d6 hoat dong

0

P. 549

Ché @6 hoat dong

0

P. 340

Ché d6 truyén théng

10

P. 121,
122,123

9999

P.124

1

- Néu c6 2 bién tan tré 1én thi cai dat twong tw, chi khac dia tram
2.2. Ldp chwong trinh diéu khién
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M8000 } Nhap tan s6 DO vao thanh
N [IVDR K1 HOED DO K1 1 . NI
ghi HOED trén bién tan 1

Nap D2 vao HOFA dé bK

—{IVDR K1 HOFA D2 K1 i .
chay thuan, nguoc, dirng

Doc trang thai bién tan ra

——{IVCK K1 H7A D4 K1 L )
thanh ghi D4

Doc tan sb ra thanh ghi
D6

——JIVCK K1 HEF D6 K1 1

DIV D6 K100 D8 ]

——{IveK K1 H70 D10 K1 ] | Poc gia tri dong dién ra
thanh ghi D10

[FLT D10 D12 i
[DEDIV D10 K100 D14 L
[END

3. Mt s6 sai héng thwong giap

Hién twong Nguyén nhan Bién phap khic phuc

- Kiém tra lai cap két ndi theo
dlng so dd

- Kiém tra lai tham s6 cai dat
cho PLC va bién tan

- Kiém tra cau 1énh lap trinh:
dia chi tram bién tan, cac thanh
ghi chac nang

- Cép két ndi khong
Khong truyén thong | diing

dugc - Cai dat tham s6

- Cau lénh lap trinh

IV. TIEU CHI PANH GIA
- Thao t4c cai dat bién tan
- So dd, va thao tac du ndi thiét bi
- Chuong trinh 1ap trinh truyén théng véi bién tan
- Van hanh mach dién dung trinh tu, dam bao an toan
- Khic phuc mot sb 16i thuong xay ra khi sir dung bo dém

— r————
e d b

V. BAO CAO THUC HANH
1. Tén bai
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2. Céc thanh ghi chtic nang dic biét caa bién tan
3. So dd két ndi cap truyén thong

4. Chuong trinh diéu khién

5. Trinh ty van hanh va két qua timg budc.

V1. CAU HOI KIEM TRA
1. Thiét ké giao dién diéu khién va gidm sét cac tham sé truyén thdng trén
HMI.
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Bai thuc hanh s§ 17
PIEU KHIEN PONG CO SERVO MITSUBISHI

I. MUC TIEU

Hoc xong bai heoc nay, nguwoi hoc c6 khd nang:

Vé kién thiic:

- Nhan biét duoc ky ma hiéu cua céc loai driver va dong co servo
mitsubishi;

- Trinh bay duoc trinh tu cac budc cai dat tham so driver.

Vé ky ning:

- Bau néi duoc phan cing theo so d6 nguyén ly;

- Cai dat duogc cac tham sé co ban cho diver servo;

- biéu khién duoc dong co servo chay ¢ ché do Jog va bing encoder;

- Bién dich, tim 15i va khac phuc duoc mét s6 18i thuong gap trong quaé trinh
thuc hanh.

Vé néng luc tw chi va trach nhigm:

- C6 tac phong cong nghiép, ti mi, can than trong qua trinh thuc hanh;

- C6 kha nang lam viéc doc lap va lam viéc nhom;

- Tu danh gia duoc két qua thyc hanh caa ban than va caa nhom.

Il. TOM TAT LY THUYET

1. Giai thiéu diver dong MR-J3-xA va dong co servo HF-KP

- Driver dong MR - J3-xA la céc driver chay xung:

MR-J3-10A: driver cong suat 200W, ngudn cap 220V 1 pha hoic 3 pha

MR-J3-20A: driver cong suat 200W, ngudn cip 220V 1 pha hoic 3 pha

MR-J3-40A: driver cong suat 400W, nguon cap 220V 1 pha hoic 3 pha

- Dong driver nay thuong dugc st dung cung voi dong co loai HF-KPx cé
cdng suit twong ung:

Driver Pong co Xung diéu khién / Vong
MR-J3-10A HF-KP13 262144 pulse/rev
MR-J3-20A HF-KP23
MR-J3-40A HF-KP43

2. So d0 ndi day driver

2.1. So dé déu néi tong quét

- Giac CN1: 50 pin, la giac IN/OUT diéu khién (Xem chi tiét tai hinh Hinh
2.17-2)

- Giac CN2: giac két ndi véi encoder ciia dong co
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- Giac CN3, CN5: gidc két ndi may tinh dé cdu hinh (nap, rat parameter) cua
driver

- Gidc CN4: két nbi ngudn pin du phong, ding trong ché d6 diéu khién vi tri

- Giac CN6: giac giam sat tin hiéu Analog

Fower supply

No-fuse breaker
(NFB) or fuse

—"

CNé6
Magnetic
contactor
(MC)

Servo amplifier |

" 1(Note 2) |[i- ;

Personal
computer

%

e =

Line noise filter

1

i

1

CN5 |

;

1

(FR-BSFO01) !

CN3

_—
\‘

l'.

;\

el

e

oy }}@

Junction terminal block

o

(Note 2)
Power factor i-’g;s Py

improving DC |y
reactor A , P2
(FR-BEL)

Q0
Regeneratlve
option

[ NN 2
L2t | \\‘
Q \ )|

Hinh 2.17-1. So' d6 két néi tong quéat
2.2. So' dé ddu néi gidc CN1
- bay 1a giac 50 pin dé cap xung va céc tin hiéu diéu khién
- C6 2 cach ndi nguon:
+ N&i +24V vao chan 20 (kiéu SINK), tirc 1a cac chan 10, 11, 42, 45, 17,
19... da cho san +24V, phu hop vai dau vao |a encoder dang colector ho.

G

=]
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N OPC (+24V)
‘ ‘ 12
PPy o Yecoe OV
10 U/ pulse
command
PG (+) . input
11 | S
NPT W ccw
35 [/ KT pulse
command
NG (+) _ input
36 —
DICOM* ™\
20
EMG EMG & Emergency
\L 42 L stop
. SON E — )
» 15 K Servo-ON
o PC T\ I Proportion
17 [/ "0 control
e
i RES T\ E
o , R
19 ) X eset
. LSP £ I Forward
MENI 43 Y rotation
stroke end
o LSN Reverse
MR 44 i rotation
stroke end
o
33
s Z-phase
output
LG (0V)
34
RD ]\ -
49 pd . Servo-Ready
. K ’ output
-
ALM ;
48 pe . Servo-Alarm
ww “ output
-
ZSP >
23 pe p Zero speed
.0 ’ detection
-
INP e
24 % 7 ;
z In-position
L
DOCOM (0V)
47

Hinh 2.17-2. So' dé chan gidc CN1
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Chan chic ning Y nghia

20 - DICOM +24VDC

OPC +24VDC

46, 47 ov

10 - PP Chan diéu huéng

35- NP Chan diéu hudng

42 - EMG Durng khan cap

15 - SON Servo ON

17-PC Ché do diéu khién ty 1&

19 - RES Reset

43 — LSP Gidi han hanh trinh chay thuan
43 - LSN Gidi han hanh trinh chay nguoc
33-0P Xung Z tir encoder cua dong co
34-LG ov

48 — ALM Canh béo

3. Cai dat cac tham co ban

3.1. Phwong phép cai dat tham sé

- Budc 1: Nhan Mode 3 1an dé xuét hién PAOL;

- Budc 2: Nhan A(up) hoic V (down) dé chon PA tuwong @ng;

- Budc 3: Nhan Set 2 1an dé hién thi va nhap nhay gia tri cia PA d6, nhan
set 1 1an thi khdng nhap nhay:

+ Néu gia tri can nhap chi c6 5 chir s6 = Nhan (hoac giit) A hoic V dé

chon dén gia tri cin nhip - nhan set dé lwu - nhan A hoic V dé thoat;

+ Néu gié tri can nhan c6 6 chit s6 trg 1én, vi du 665536 thi nhap nhu sau:

—>Nhap 4 sb 5536 trudc, véi dau gach ngang & dudi > nhan Set dé luu:

_5536
—>Nhin MODE Nhap tiép 2 sb 66, véi dau gach ngang & trén = nhan Set dé
luu _
66

- Nhan A hoic V dé thoat
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(Mote)

» OB
Press MODE three times. Press UP or DOWHN to choose parameter No PADE.

T
a1 -
A

Press SET once.

Seftting of upper 1 digits Press M(?DE onca ~=l L Setting of lower 4 digits
- |
1@ Press SET once. _,D,
ph 3 =
B « The screen flickers. ¢+ =« = A=
. O]
Press UP or DOWHN to
change the setting.
i ® e o Pt
_@ Press SET once. {L’
=~ ( ++Enter the sefting. « s « » s + ~ i
( ®
- Press MODE eonce. - - - -

1 T

Ngoai ra ciing c6 thé siz dung phan mém MR Configurator trén may tinh
dé doc/ghi tham sé cho driver, hodgc thuc hién cac ché dg chay JOG tir may tinh

MELSOFT MR Configurater2 New praject - [m] x
g proj

: Project View File Parameter Settng(Z) Parameter Safety Positioning-data Monitor Diagnosis  TestMode  Adjustment Tools  Window  Help

NERAS0 Bk Bl 8®os

Project rx Parameter Setting X ] KL
= I:I Mew project
&, system Setting Parameter Setting
i i:;:i:ﬁzﬁ;'}aﬂ s E‘ Bxisi M t-ﬂ Read Set To Default hh‘emfy L'|:| Parameter Copy @ Parameter Block
Parameter BOpen Bsave Ag
Component pansb]
Position contral
Torgue control Setting range |
[= Im | &l —I- Servo adjustment Operation mode 0000-1260
. Basic Regenerative option 0000-7FFF
Servo Assistant X Extension Absolute position detection system 0000-0001
Assistant List M Filter 1 Function selection A-1 0000-2130
Filter 2 For manufacturer setting 10000-10000
Filter 3 For manufacturer setting -1
Vibration con For manufacturer setting i-1
One-touch & Auto tuning mode 0000-0004
- Gain changing Auto tuning response 140
I In-position range 0-65535
aSiC| For manufacturer setting 0,0-1000,0
Gain/filter For manufacturer setting 0,0-1000,0
Extension For manufacturer setting 0000-0000
Step 1: Amplifier Setting 1jo Rotation direction selection 0-1
Amplifier Setting Extension 2 Encoder output pulse pulsefrev 1-65535
Step 2: TestRun Extension 3 M Encoder output pulse 2 1-65535
i | [ll For manufacturer setting 0000-FFFF
Step 3: Servo Adjustments

Servo Adjustments

Hinh 2.17-3. Giao dién phan mém MR congigurator
3.2. Y nghia c&c tham sé cai dat co ban

7
A

Tham s6 Y nghia

PAO1 Cai dat ché do diéu khién

ol o] ]
T L 0:biéu khién vi tri
1: Piéu khién vi tri va téc d6
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2: Biéu khién toc do
3: diéu khién toc do6 va mo men

PAO5 S6 xung/vong quay
- 0: can nhap
PAO6=CMX
PAO7 =CDV , , ‘ 7
- Gia tri khac: gia tri nho nhat la 1000, 1a s6 xung dieu khién dong
co quay hét 1 vong
+ Khi PA05 khac 0 thi PA06, PAO07 bi vo hiéu
PAO06 Gia tri CMX: tham sb cua dong co (tra théng s6 dong co)
PAO7 Gia tri CDV: sb xung can phéat dé dong co quay 1 vong
PAO8 Auto turning mode, gia tri khai tao la 0001H
PAQ9 Momen hdm
PA13 Ché do lwa chon xung dau vao va phuong thic hoat dong cua

motor:

Setting Pulse train form Forward rotation command | Reverse rotation command
PP
0010h Forward rotatl.on pulse tral.n
Reverse rotation pulse train NP eipieip
= PP
2 el el el el
0011h % Signed pulse train
g NP L | H
=
Y- T I . T . I
0012h ;—p:ase pu:se :rain
-phase pulse train NP 1 1 3 1
op _FLELFLF
0000h ;orward rott,atl.on pullse tral.n
everse rotation pulse train NP fF1LF1Lf1LfFL
2
2 op F1LE1F1FT aEakaky
o | o .
0001h E Signed pulse train NP
z H | L
o
o
K e B T e N
0002h A-phase pulse lrafn
B-phase pulse train NP SR e A e ST e S e

- Xung diéu khién la xung don, ndi véi chan 10 > déng co chay
thuan (chan 35 phai & muc cao)
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- Xung diéu khién néi chan 35, chan 10 ¢ mtc cao = dong co
chay nguoc
PA13=11: c6 2 trwong hop
1. Néu xung A vao chan 10:
- Chan 35 néi mtic cao > dong co chay thuan
- Chan 35 ndi miic thap > dong co chay nguoc
- chan 35 Ia chan diéu hudng
2. Néu xung A vao chan 10, xung B vao chan 35 (xung A, B léch
nhau 90 d9)
- Encoder quay thuan - dong co chay thuan
- Encoder quay nguoc = dong co chay nguoc
PA13=12:
- N&i lan luot xung A, B vao chan 10 va 35, thi dong co quay
tuong tu nhu truong hop 2 cua PA13=11, nhung ty sb ting gip
d6i do dong co duoc dich chuyén & ca 2 suon xung
(néu chi ddu 1 day vao chan 10 hodgc chan 35 thi déng co khong
chay)

PA14

Lwua chon hudng quay

PA19

Khoa/cho phép ghi cac tham sb (parameter):

000: chi cho phép cai dat cac tham sb co ban PA_
00A: Khoa hét tit ca cac tham sb

00C: cho m¢ PA, PB, PC, PD

00F: mg tat ca, bao gom ca PE, PO

PDO1

Cho phép céac tin hiéu vao, tu dong bao vé dong co:

Initial value

| T e e
L= -
0 0
Servo-on (SON) 0
]
. Initial value
— LI T Signalname BIN | HEX
T T Proportion control (PC)] 0
External torque limit 0
selection (TL) 0
0
— 0
. Initial value
— L[ 1] Signal name BIN | HEX
— T =
L 0
Forward rotation 0 0
stroke end (LSP)
Reverse rotation 0

stroke end (LSM)

BIN 0: Used as external input signal
BIN 1: Automatic ON
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0/0/0|0|bll|Dbi0 b5 | b4 b2

b2 =0 - Servo ON
=1-> Servo OFF
b4 = 0/1 - Proportion control ON/OFF
b5: gigi han momen tir bén ngoai
b10 (LSP):
= 0 = tu dong dung khi qué hinh trinh tién (st dung gidi han
hanh trinh bén ngoai)
= 1 > khéng ty dong ding khi qué hinh trinh tién (phai ding
bang céch Iap trinh tir PLC)
b1l (LSN):
= 0 - tu dong durng khi qué hinh trinh lui (stir dung gidi han hanh
trinh bén ngoai)
=1 - khdng tu dong ding khi qua hinh trinh 10i (phai dirng bang
cach 1ap trinh tur PLC)
Vi du:
PDO01 = 0C00:
- Bong co s€ khong ty dong dung khi qua hanh trinh theo ca 2
chieu
- Bat tat ¢ong co bang cong tic ndi véi chan SON
PDO01 = 0004:
- Khdng can ¢6 cdng tac Servo On, cap xung la chay

] - Tu dong dirng khi qua hanh trinh theo ca 2 chiéu
* Pieu kién can dé motor chay:

- Chan EMG phai dugc déng, néu mo s& béo 15i E6

- LSP va LSN phai duoc déng (ndi véi COM — 0V & ché do SINK)
111. NQI DUNG THUC HANH

1. Cong tac chuan bi

STT Tén thiét bi, dung cu S6
lwgng

1 | B thuc hanh d@ong co servo Mitsubishi 1bd
2 | Day cam mé hinh 1Bo
3 | Bo dd nghé dung cu 1 bo

2. Trinh tw thuc hién

2.1. Thuc hién chay JOG

- Str dung phim bam trén driver:

+ Dong cac tiep diem EMG, LSP, LSN, SON

+ Su qung phim MODE dé chor) den che @6 chay JOG

+ Nhan va git phim up/down dé chay dong co thuan/ngugc ,

+ Dé thoat ché do chay JOG co thé ngat nguon cuaa driver hoac nhan MODE
dé chuyén sang man hinh d-01, nhan gitt SET trong 2 giay.
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Fod-oF

® - J L ®

Press UP three times. Press UP five times.

M
1T
i i
™
K
T
A
L

|:§\I . @';.
T Press SET for longer than ) Press SET for longer than 2s.
o "
- == VWhen this screen appears, - — <= \When thiz screen is displayed,
- '.! ' ¥ JOG operafion can be '-! _' v motor-less operation can be

performed. ) performed.
T— Flickers in the test operation mode. 4T

Hinh 2.17-3. Cdc budc chay JOG
- Str dung phan mém MR Configurator:

4] MELSOFT MR Configurator2 Mew project — m} X

I Project View Parameter Safety Posiioning-dsta Monitor Diagnosis TestMode Adjustment Tools  Window  Help

nEAce BEllBasiEhR2wvo s

: Project 7 x Parameter Setting”  10G Mode x | 4k~
=] r_—l Mew project il
. System ettng JOG Mode a
E" Unit Conversion
) g Asis 1:MR-I4B (RT) 5t
- [Z] Parameter
Motor speed
=) Unit Setting range Axis1 [ad
[< I o 1 ll] Accel, fdecel, time constant | | ms 000Z 000
. 0000-7FFF 0000
| Servo Assistant 7 x =) 00000001 0000
Assistant List vl J000-2130 200 =
10000-10000 10000 | =
1-1 i
—TyServo Startup Procedure — _ 1-1] 1
(595 5] @ s m .
0000-0004 Qoo1
Servo | Servo =L 1685
I}
stepl ! Amp | Motor e 0-65535 1600
5 - 0,0-1000,0 1000,0
u The SHIFT key can be used for forced stop. 0,0-1000,0 1000,0
=) Machine Torgue limit from controller is ignored at the test operation. 0000-0000 0000
Step 1: Amplifier Setting 0-1] a

Hinh 2.17-4. Chay JOG trén phan mém
2.2. Diéu khién dgng co servo bang tay quay phat xung
2.2.1. So db két néi
- Str dung tay quay phéat xung E6B2-CWZ6C-200P/R

Hinh 2.17-5. Tay quay phat xng
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+24V
BROWN +24v
OPC (+24V)
12
PP \ cw
OV 10 pulse
ENCODER OUTA command
PG (+) — input
(NPN) M
OouTB
NP W ccw
35 pulse
command
NG (+) ] . input
36 —
24V+
DICOM *
O 20
EMG EMG @ Emergency
[ 42 T P stop
N SON ] j | .
15 K Servo-ON
PC @_: Proportion
17 "y control
T (i
o RES
19 K Reset
LSP | Forward
~J 43\ i rotation
stroke end
LSN Reverse
] 44 e rotation
stroke end
DOCOM (0V)
47\

Hinh 2.17-6. So' d6 néi tay quay phat xung véi driver
2.2.2. Cai dgt tham sé
Gia str ta mudn phét 200 xung thi dong o quay duoc 1 vong (360°), can tinh
toan cac tham s6 nhu sau:
CMX
-Tinhti s6: CDV
CMX: la tham s6 ctia dong co (tra bang)
CDV: s xung can phat dé dong co quay 1 vong
+ V6i dong co loai HK-KP13 (23, 43), tra tai li¢u dugc CMX = 262144 plr
+ CDV = 200 (theo y&u cau dau bai)
CMX 262144 65536

cDV 200 50
+ Cai dat:  PA05=0
PAO6 = 65536
PAQ7 =50

- Caidat:  PDO1 = 0004
- Caidat: PAl13=11
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3. Mt s6 sai héng thwong giap

Hién twong

Nguyén nhan

Bién phap khic phuc

Khéng xuat hién mot
s tham sb

Chua dat dang PA19

bat lai PA19, cho phép m¢é céac
tham s

bong co hoat dong
khong dting theo yéu
cau

CMX
Tinh toan CDV
khung dyng

Tinh toan va cai dat lai PAO5,
PAO6, PAO7

IV. TIEU CHI PANH GIA
- So dd, va thao tac dau ndi thiét bi

- Tinh toan cac tham s

- Thao tac cai dat tham sb driver

- VVan hanh mach dién dung trinh tu, dam bao an toan
- Khac phuc mét s6 15i thuong xay ra khi diéu khién dong co servo

V. BAO CAO THUC HANH

1. Tén bai

2. Céc tham s cai dat va y nghia

3. So dd két ndi cap truyén thong

4. Trinh tyu cai dat cac tham sb

5. Trinh ty van hanh va két qua timg budc.

VI. CAU HOI KIEM TRA
Cai dit cho driver dé khi tay quay phat xung quay hét 4 vong thi déng co

quay duoc 1 vong?

— r— ———
— e e b
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Bai thyc hanh s6 18
LAP TRINH PIEU KHIEN VI TRi SU DUNG PLC MITSUBISHI VA
SERVO MR-J3-10A

I. MUC TIEU

Hoc xong bai heoc nay, ngwoi hoc c6 khd nang:

Vé kién thaec:

- Phan biét dugc cac co cAu truyén dong;

- Nhan biét duoc cac 1énh sir dung dé diéu khién vi tri;

- Trinh bay duoc trinh tu cac budc cai dat tham so driver.

Vé ky ning:

- Bau néi duoc phan cing theo so d6 nguyén ly;

- Cai dat duoc cac tham sé co ban cho diver servo;

- Lap duogc chuong trinh PLC diéu khién vi tri dong co servo;

- Bién dich, tim 15i va khac phuc duoc mét s6 18i thuong gap trong quaé trinh
thuc hanh.

Vé néng luc tw chi va trach nhigm:

- C6 tac phong cdng nghiép, ti mi, can than trong qua trinh thuc hanh;

- C6 kha nang lam viéc doc lap va lam viéc nhom;

- Huéng dan duoc céc thanh vién khac trong nhom cai dat va lap trinh diéu
khién dong co servo;

- Tu danh gia duoc két qua thyc hanh caa ban than va caa nhom.

II. TOM TAT LY THUYET ]

1. Gigi thiéu bo thuc hanh dieu khién dong co servo

Set
Home Con trwot LS+

77 2

£
FTTTTTTTT \‘\ FTTTTTTT ‘\\ FTTTTTTT T TTT T I T T T T T T T T TTTTd \‘\ T

SERVO
MOTOR

Knhép néi Thuwéc do

mém Hop gan truc vit me
Hinh 2-18.1. Co cdu truyén dgng déng co' servo — truc vit me — con truot
- Khi @éng co quay duoc 1 vong, truc vit me cling quay theo 1 vong, khi dé

con truot duoc gan véi dai 6¢ s& chuyén dong tinh tién (truot doc theo thanh ray)1
khoang la S (mm):

- Thong sé truc vit me:

+ C6 1 dau mdi ren (1 duong ren)

+ Budc vit me: S = 5mm
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+ Hanh trinh Lya=500mm

- Néu truc vit me c6 n duong ren, thi khi truc vit quay dugc 1 vong sé tao ra
1 budc xoan:

m =n.S (mm)

- B6 03 cam bién dang colector ho:

LS- (NC): Cam bién gigi han hanh trinh Ui Over -

LS+ (NC): Cam bién giéi han hanh trinh 10i Over +

Set home (NO): Cam bién vé géc

2. Céch tinh bwéc dich chuyén trén 1 xung

- P phan giai: k (mm/xung) 1a khoang dich chuyén cua con truot trén 1
xung diéu khién.

- Sb xung can cai dat dé dong co quay hét 1 vong: x (xung)

- Khi phét 1 xung thi déng co (truc vit) quay: 1/x (vong), do hop sb ¢ ti sb
truyén 1a 1, sé ren la 1)

- Truc vit quay 1 vong thi con trugt dich chuyén 1 khoang 1a S (mm), do d6
khi phét 1 xung thi con truot s& dich chuyén 1 khoang 1a S/x (mm)

Hay noi cach khac, ta co do phan giai la:

k = J—'i (mm/xung)

3. Mét so6 Iénh diéu khién vi tri
3.1. Lénh phéat xung PLSY / DPLSY
- PLSY la Iénh thuc thi vai 16 bit, DPLSY thuec thi véi 32 bit
- CU phép Iénh:
[PLSY DO D4 YO0]-
Trong do:
DO: Tan sb xung (xung/giay)
D4: Tong sé xung phat ra
YO0: cng phat xung
- Chiéu quay dugc xac dinh bai tin hiéu ¢ Y4
- Thanh ghi D8410 (L-byte thap) va D8411 (H-byte cao) luu trir s6 xung da
phat & cong YO.
- Thanh ghi D8412 (L-byte thap) va D8413 (H-byte cao) luu trir s6 xung d&
phét & cong Y1.
3.2. Lénh phéat xung PLSR / DPLSR
- PLSR/DPLSR la céc Iénh phat xung c6 thoi gian tang téc, giam téc
- Cu phap Iénh:

174



Bui Hong Hué — Dinh Xudn Thiy Tai liéu thiee hanh PLC Mitsubishi FX-3U

[PLSY DO D4 D8 YO]-
Trong do:
DO: Tan sé xung (xung/giay)
D4: Tong sé xung phat ra
D8: Thoi gian ting tc va thoi gian giam toc (ms)
YO0: cong phat xung
3.3. Lénh di chuyén twong doi DRVI / DDRVI
- Cu phap Iénh:
[DRVI DO D4 YO Y4]-
- Trong do:
DO: Tong sé xung phat ra
D4: Tan s6 phat xung (Hz)
YO: cong phat xung (Fx3U phét dugc 4 cong YO, Y1, Y2, Y3)
Y4: Huéng: + Néu DO > 0 = Y4 ON, dong co quay thuan
+ Néu DO < 0 > Y4 OFF, dong co quay nguoc
- Lénh nay sé thuc hién phat hét sé xung thanh ghi DO, khi dé con truet
sé dich chuyén 1 khodng so véi vi tri hién tai.
- D8341 & D8340 luu gié tri tong sé xung da phat (gia tri hién hanh) ra &
cong YO.
- Bit M8340: b4o trang thai cia YO, ON néu van con xung, OFF néu da phét
hét xung.
3.4. Lénh di chuyén tuyét déi DRVA / DDRVA
- CU phép Iénh:
[DRVA DO D4 YO Y4]-
- Trong do:
DO: Tong s6 xung phét ra so véi vi tri ban dau (gdoc 0)
D4: Tan sb phat xung (Hz)
YO0: cong phat xung (Fx3U phat dugc 4 cong YO0, Y1, Y2, Y3)
Y4: Huéng: + Néu DO > 0 = Y4 ON, dong co quay thuan
+ Néu DO < 0 > Y4 OFF, dong co quay nguoc
- Lénh nay sé thurc hign phéat hét sé xung bang DO — D8340 (D8340 la gia
tri hign hanh)
Vi du:
+ Lan 1 nhap DO = 1000, Iénh thyuc hién phat 1000 xung > D8340 = 1000;
+ Lan 2, néu DO van = 1000 = con dong co khéng chay (vi DO — D8340
=0, khéng cd xung nao dugc phat ra)
+ Lan 3, nhap DO = 1500 = s6 xung phét ra la:
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DO — d8340 = 1500 — 1000 = 500 xung
- dong co chay thém 500 xung
4. So dd dau ndi téng quat

+24V
OPC (+24V)
12
- Yoo el v on
10 pulse
220V PG(+) ;opr::vwnd
— Z Y1 1
NP W ccw
35 'cJ:I::nand
all Y2 _NG() input
36
24V+
v Y3 o—teon,
EMG Emergency
ov | I coMm1 I @E stop
SON
O 0 D
ss| T Y4 oy Gl | e
é E RE1§ @—5—4 Reset
XO C Y5 OVER+ LSP Forward
~ 43 h rotation
j PBO OVER - stroke end
X1 Y6 o ongy [ |
stroke en
PB1
X2 Y7
PB2 X3 com2 DocoM (o¥)
oV

Hinh 2-18.2. Se' d6 két néi PLC — Driver servo
111. NOI DUNG THUC HANH
1. Cong tac chuan bi
- Sur dung cho 1 nhom khong qué 3 sinh vién

STT Tén thiét bi, dung cu S6
lwong

1 | BO thuc hanh dong co servo Mitsubishi 1bo
2 | Day cam mo hinh 1Bo
3 | Bo d6 nghé dung cu 1 bo

2. Trinh tw thuc hién
2.1. Thuc hanh Ignh phat xung PLSY / DPLSY
2.1.1. Cai dgt tham sé:

PDO01 =0004 | Set ON servo, dong co chay khi c6 xung;
Str dung cac gigi han hanh trinh bén ngoai dé bao veé

PA13 =11 Ché d6 xung diéu khién (bai thuc hanh sé 17)

PA14=0/1 |Dbi huéng quay
0: Y004 ON/OFF - dong co quay thuan/nguoc
1: Y004 ON/OFF - do6ng co quay nguoc/thuan

176



Bui Hong Hué — Dinh Xudn Thiy Tai liéu thiee hanh PLC Mitsubishi FX-3U

2.1.2. Chwong trinh diéu khién

M8000 MO
| | | | [PLSY DO D4 Yooo ]
X001
i1 [SET MO I
M8029: ON khi
M8029 . A n
] rRST MO 1 hozfm thanh  1énh
phat xung, reset
X002 MO dé két thic
| (yoo4
END ]

- Gia sir nhap: tan s6 xung DO = 500, s& xung phat D4 = 1000;
- Nhan nat X1 > SET MO0 = dong co chay, con truot dich chuyén mot
khoang L = 100mm, chiéu dich chuyén phu thudc vao X002 (cong tac tu giir)
- Dir liéu xung dé phéat dugc luu trong D8140 (L) va D8141 (H). Sau khi
nhan X1, D8410 tang dan, cho dén khi bang D4 thi dung lai.
Twong tr V6i cac lénh phat xung c6 ché dg ting toc giam téc PLSY /
DPLSY
2.2. Thuc hanh Iénh di chuyén twong déi va tuyét doi
Quy udc: str dung ngd ra phat xung Y000, ngd ra Y004 dé diéu huéng
2.2.1. Cai dgt tham sé
PDO01 = 0004 Set ON servo, dong co chay khi c6 xung;
Str dung cac gigi han hanh trinh bén ngoai dé bao veé

PA05 =0

PAO6 = 262144 | bat 50 dé dong co quay hét 1 vong

PAO7 =50

PA13 =11 Ché d6 xung diéu khién (bai thuc hanh sé 17)
PA14 =0/1 Doi hudng quay

0: Y004 ON/OFF - dong co quay thuan/nguoc
1: Y004 ON/OFF - do6ng co quay nguoc/thuan

2.2.2. Chwong trinh
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—

M8000 M1
| | | | [DRVI DO D4 Y000 Y004
X001 M8340: Bao hoan thanh
I [SET M1 R
[énh (twong ty M8029)
M8340
i [RST M1
M8000 X002 5
|| | [DDRVI K99999 K500 Y000 Y004 Chay JO,G" JOG+ bang
2 nat nhan X002, X003
X003 _ ,
I [DDRVI K-99999 K500 Y000 Y004 K99999: phat xung
khong gidi han
[END
ﬂa'oloo M2 ) Str dung Iénh di chuyén
; DDRVA D30 K5000 Y000 Y004 >
| a : tuyét d6i DDRVA
X003
It} [SET M2
M8340
|} [RST M2
[DMOV D8340  D1000
[END

2.3. Thuc hanh Iénh TBL / DTBL
- TBL / DTBL la céc lénh goi céc lénh d duoc dinh nghia san
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F¥ Parameter =

emory Capacity §Device ]PLC Mame ]F‘LC System(1) ]PLC System(2) |Spedial Function Block 1' hernet Port ]

Memory Capadity
16000 hd

Comments Capacity

0 Block (0 Block to 31 Block) o Points

File Register Capacity

[u} Block (0 Block to 14 Block) o Points

Program Capacity

7000 Stens

Spedal Function Memory Capacity
18 Blocks
I~ Spedal Function Block Settings (8 Blocks)
sitioning Instruction Settings (18 Blocks)
[ Builtdn CC-Link/LT Settings {1 Block) {Only applies to the FX3UC-32MT-LT-2)

Print Window. .. | Print\":’indowPreview| Default | Chedk | End | Cancel |

- Chon PLC Parameter - tai cira s6 Memory capacity tick chon Possitioning
Instruction Setting

FX Parameter X

Memory Capacity ]De‘-.-'ice ]PLC Mame ]PLC System(1) ]PLC System(2) ]Special Function Elod L- hernet Port ]

Yo ¥i Y2 Y3 Setting Range

Bias Speed[Hz] i} 0 0 0]1/10 or Less of Max. Speed
Max. Speed[Hz] 100000 100000 100000 100000 |10-200,000
Creep Speed[Hz] 1000 1000 1000 1000|10-32,767

Zero Return Speed[Hz] 50000 50000 50000 50000 [10-200,000

Acceleration Time[ms] 100 100 100 100 | 50-5,000

Deceleration Time[ms] 100 100 100 100 | 50-5,000

Interruption Input of DVIT Instruction X0 - %1 - %2 - %3 * |X0-X7,Spedial M

Croamses])

- Chon sang tab Positioning = chon Individual Setting:
- Chon cap YO0 — Y4 (cap ngo ra phat xung — diéu hudng) - nhap cac Iénh
DDRVI, DDRVA vao bang - OK - Check - End
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Positioning Instruction Settings *

]Yl |v2 |vs |

i —..
Rotation Direction Signal ead Address | RO

Positioning Table
PM
939393 500
-999999 ____.;ED"
S ————

Ma. oning Instruction

DORVI [Relative positioning instruction]

L

DRVI [Relative positioning instruction]

Down

Insert Row

Delete Row

Delete all
Raows

L AENERENENERNER ENERNE|

Slw|e|w|e|m|s|w

il

I™ Positioning table settings will not be initialized when the PLC is powered on |

oK | Cancel |
- Chuong trinh str dung Iénh TBL / DTBL.:
M8000 X002
| | | | [DDRVI K99993 K500 Y000 Y004 |
X003
L ——DDRVI K-99999 K500 Y000 Yoo4 ]
2 dong lénh DTBL
M8000 X002 . thay thé cho 2 dong
| | LDTBL Y000 Ki 3 [ 1énh phia trén
K1, K2 la thu tu 1énh
X003 o N
| [DTBL Y000 K2 ] | da dinh nghia trong
bang Positioning
Instruction

3. Mt s6 sai héng thwong giap

Hién twong

Nguyén nhan

Bién phap khic phuc

Khong xuat hién mot
s tham s

Chua dat dang PA19

bat lai PA19, cho phép m¢ céc
tham s6

bong co hoat dong
khong dung theo yéu
cau

CMX
Tinh toan CDV
khung dyng

Tinh toan va cai dat lai PAO5,
PAO6, PAQ7

IV. TIEU CHI PANH GIA

- So d6, va thao tac dau ndi thiét bi [ 1]
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- Tinh to&n cé4c tham s

- Thao tac cai dat tham sé driver

- Van hanh mach dién dung trinh tu, dam bao an toan

- Khic phuc mét sb 15i thuong xay ra khi diéu khién dong co servo

V. BAO CAO THUC HANH
1. Tén bai
2. Céc tham s cai dat va y nghia
3. So dd két ndi cap truyén thong
4. Trinh tu cai dat cac tham sé
5. Trinh ty van hanh va két qua timg budc.

VI. CAU HOI KIEM TRA
Néu su khéc biét gitra Iénh di chuyén twong ddi va tuyét doi?

_ ———
el bd b b
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Bai thwc hanh s6 19
LAP TRINH NGUYEN PIEM
SU DUNG PLC MITSUBISHI VA SERVO MR-J3-10A

I. MUC TIEU

Hoc xong bai heoc nay, nguwoi hoc c6 khd nang:

Vé kién thiic:

- Trinh bay duoc trinh ty thuc hién nguyén diém:;

- Trinh bay duoc trinh tu cac budc cai dat tham sé driver.

Vé ky ning:

- Bau néi duoc phan cing theo so d6 nguyén ly;

- Cai dat duoc cac tham sb co ban cho driver servo;

- Lap dugc chuong trinh PLC thuc hién nguyén diém;

- Bién dich, tim 15i va khic phuc duoc mét sé 16i thudng gap trong qué trinh
thuc hanh.

Vé néng luc tw chi va trach nhigm:

- C6 tac phong cong nghiép, ti mi, can than trong qua trinh thuc hanh;

- C6 kha nang lam viéc doc lap va lam viéc nhom;

- Huéng dan dugc thanh vién khéac thuc hanh cai dit tham sb va lap trinh
diéu khieén.

- Tu danh gia duoc két qua thuc hanh caa ban than va caa nhom.

II. TOM TAT LY THUYET

1. Qua trinh thuc hién nguyén diem

Set
Home Con trwot LS+

LS-
D & 2
¢ °
’ag'_?_\ég \\\H\\H‘HHH\H‘HHHH\\HHHH\HHHH‘HHO

Khép néi Thwéc do

mém Hop gén truc vit me
Hinh 2-19.1. Co cdu truyén dgng dgng co servo — truc vit me —con fruwgt

- Nguyén diém hay con c0 tén goi khac la ve goc (set home) la hoat dong bat
budc d6i véi cac may CNC trudc khi thuc hién gia cong.

- Pé truc c6 thé vé goc duoc thi bat budc phai co cam bién Set home (dang
NO) nhu hinh v&.

- Muc tiéu cua hoat ¢ong nguyén diém l1a tim vj tri xung Z ¢ tai vong quay
khi gap cam bién Set home
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- Khi gdp cam bién Set home thi dong co phai quay cham lai va bat dau do
vi tri xung Z (Creep Speed):

+ Truwong hep 1: G mét s6 may CNC thi sau khi tim duoc xung Z lan 1,
truc s& dirng ngay va két thic do tim gdc, x6a thanh ghi D8340 vé 0;

+ Truwdong hop 2: sau khi tim dugc xung Z 1an 1 thi dong co tiép tuc quay
cho dén khi cham LS-, rdi quay nguoc lai gap cam bién Set home, sau d6 dd xung
Z 1an 2 va két thuc qué trinh vé gbc khi tim duoc xung Z.

- biéu kién dé vé gbc duoc:

+ LS- (NC): Cam bién gi6i han hanh trinh 10i Over -

+ LS+ (NC): Cam bién giéi han hanh trinh tién Over +

+ Set home (NO): Cam bién vé géc

+ Xung Z caa encoder dong co phai duoc dua vé PLC

Néu LS- va LS+ duoc dua vé PLC thi can cai dat cho PD01 = 0C04, va can
lap trinh bao vé qua hanh trinh cho céc bit M8343 (LSH), M8344 (LSL)

- Sau khi vé gdc thi:

+ Bit M8029 sé ON (Short pulse)

+ Thanh ghi D8341 & D8340 dugc x6a =0

+ Bit M8340 Off

- Bit M8342: quyét dinh huéng vé gbc:

+ M8342 = 0: Con truot dich chuyén sang trai dé tim goc > diém gbc s&
nam bén trai cam bién Set home

+ M8342 = 1: Con truot dich chuyén sang phai dé tim géc, khi gap LS+ s&
dao chiéu va chuyén dong vé phia cam bién Set home > Khi gap Set home thi dao
chiéu va do xung Z - diém gdc s& nam bén phai cam bién Set home.

- Bit M8349: = 0/1 > cho phép/ngat phat xung ra YO, dung trong cac
truong hop dung khan cap

2. Lénh veé goc:

- Cu phap Iénh

-[DSZR X001 X003 YO Y4]-

Trong do:

+ X001: cam bién Set home (NO)

+ X003: xung Z (OP-33)

+Y000: phat xung

+ Y004: diéu hudng

3. So db dau noi
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+24V
OPC (+24V)
12
r YO o ———— PP, ¥ ow
10 pulse
~220V PG(+) ot
— Z Y1 11
W\
e o
comman
‘{ 1 Y2 NG (+) input
36
24V+
DICOM *
24V Y3 5 -
U EMG EMG @ Emergency
ov [T — el stor
O com SON @—:—4 Servo-ON
15 g
U recy (e
s s Y4 17 T E;t:‘r:;rltlon
x E': RES @—:—4 Reset
OVER - X0 () Y5 19 i
~J LSP Forward
- c = P @3 T e,
D X1 Y6 44 ) f:t:if:
op stroke end
33
OVER + v g
o X2 Y7 | oo
LG (0V)
34
X3 com2 ] pocom ey
ov

Hinh 2-18.2. Se d@6 két néi PLC — Driver servo
111. NQI DUNG THUC HANH
1. Cong tac chuan bi
- Sur dung cho 1 nhom khong qué 3 sinh vién

STT Tén thiét bi, dung cu S6
lwong

1 | BO thuc hanh dong co servo Mitsubishi 1bo
2 | Day cam mé hinh 1Bo
3 | Bo d6 nghé dung cu 1 bo

2. Trinh tw thuc hién
2.1. Cai dat parameter cho PLC

- Chon Parameter/PLC Parameter =tai ctra s6 Memory capacity tick chon
Possitioning Instruction Setting
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F¥ Parameter =

emory Capacity §Device ]PLC Mame ]F‘LC System(1) ]PLC System(2) |Spedial Function Block 1' hernet Port ]

Memory Capadity
16000 hd

Comments Capacity

0 Block (0 Block to 31 Block) o Points
File Register Capacity

[u} Block (0 Block to 14 Block) o Points

Program Capacity

7000 Stens

Spedal Function Memory Capacity
18 Blocks
I~ Spedal Function Block Settings (8 Blocks)
sitioning Instruction Settings (18 Blocks)
[ Builtdn CC-Link/LT Settings {1 Block) {Only applies to the FX3UC-32MT-LT-2)

Print Window. .. | Print\“:’indou\'Preview| Default | Chedk End Cancel

- Chon sang tab Positioning va dat nhu sau:

Y Y1 Y2 Y3 Setting Range
Bias Speed[Hz] 0 0 0 0|1/10 or Less of Max. Speed

Max, Speed[Hz] 20000 20000 20000 20000 | 10-200,000
Creep Speed[Hz] 100 100 100 100 | 10-32, 767

Zero Return Speed[Hz] 300 300 300 300|10-200,000

Acceleration Time[ms] 100 100 100 100 | 50-5,000

Deceleration Time[ms] 100 100 100 100 | 50-5,000

Interruption Input of DVIT Instruction X0 - %1 - el - X3 * |X0-X7 Specal M

+ Creep Speed: toc do do xung Z sau khi gap cam bién Set home;

+ Zero Return Speed: toc d6 10c bit dau nhan nat vé géc

+ Thanh ghi D8348/D8349 luu thoi gian ting téc/giam toc

- Chon End dé két thuc

* Chu y khi tai chuong trinh vao PLC can tick chon dé tai ca Parameter.

2.2. Cai dat tham sé Driver servo:

PDO01 =0C04 | Set ON servo, dong co chay khi c6 xung;
Cac cdng tac giéi han hanh trinh dua vé PLC

PAO5 =0

PAO06 = | bat 50 dé dong co quay hét 1 vong

262144

PAO7 =50

PA13 =11 Ché d6 xung diéu khién (bai thuc hanh sé 17)

PA14=1 Hudng quay cua motor cing chiéu kim dong ho khi sb
xung nhap vao la duong, con truot dich chuyén sang phai
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2.3. Chwong trinh diéu khién

M8002
| [RST  M10 1
M8000 X002 o .
| MB000 X0 (ussss | | M8343/M8344: Bit gisi
han hanh trinh
Poan lénh thuc hién vé
M8000 MO p
— | | | [DSZR X001 X003  YO0OO vyoo4 goc
004 Xung Z chi duoc dua vé
| [SET MO 1 cac chan X0 — X7
Mep2s r M10: cho phép c_hay
| [(RST MO ] lénh DRVA sau khi da
vé goc
[SET M10 i

3. Mt s6 sai héng thwong giap

Hién twong

Nguyén nhan

Bién phap khic phuc

Khéng vé goc dugc

Tham s6 cai dat
khong dliing

Pit lai cac tham s6 cho PLC va
driver

Cam bién Set home

Kiém tra lai cam bién, kiém tra
so d6 dau ndi

IV. TIEU CHI PANH GIA
- So d6, va thao tac dau ndi thiét bi
- Thao tac cai dit tham sé PLC va driver
- Lap chuong trinh diéu khién

- Van hanh mach dién dung trinh tu, dam bao an toan
- Khic phuc mét s6 16i thuong xay ra khi lap trinh nguyén diém

V. BAO CAO THUC HANH

1. Tén bai

2. Céc tham sb cai dat va y nghia

3. So d6 két ndi cap truyén thong

4. Trinh tyu cai dat cac tham sb

5. Trinh ty van hanh va két qua timg budc.
VI. CAU HOI KIEM TRA
Lap chuong trinh vé gbc, diéu khién truc chay JOG va di chuyén theo toa do

mong mudn?

— — ———
— e e e
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