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CHUONG 1:

GIG1 THIEU CAC LOAI PLC HQ FX CUA MITSUBISHI

Céc bo diéu khién lap trinh PLC cua Mitsubishi rat phong pht vé ching loai. Piéu nay
d6i khi c6 thé dan dén nhimng kho khin nhét dinh ddi voi ngudi sir dung trong viéc lra chon
bo PLC ¢6 cau hinh pht hop véi tng dung ciia minh. Tuy nhién, mdi loai PLC déu c6 nhiing
vu diém riéng va phu hop véi nhitng tng dung riéng. Can cir vao nhing dic diém dé, ngudi

sir dung cd thé dé dang dua ra cau hinh phii hop cho tirng ang dung cu thé.

Sau ddy cac em xin gidi thiéu mot s6 loai FX trong tat ca cac loai FX cua Mitsubishi,
bao gém: FXO0S PLC, FXON PLC, FX1S PLC, FX1IN PLC, FX2N PLC, FX2NC PLC.

I. FX0S PLC:
1. Dic diém:

Pay 1a loai PLC c6 kich thudc that nho gon, phil hop véi cac tng dung véi sb lugng 1/0
nhé hon 30, giam chi phi lao dong va kich c& panel diéu khién. Vi viéc sir dung bo nhé
chuong trinh bang EEPROM cho phép dir liéu chuong trinh duoc luwu lai trong bo nhé trong
truong hop mat nguon dot xuat, giam thiéu thoi gian bao hanh san pham. Dong FX0 duoc
tich hop san bén trong bo dém tdc d6 cao va cac bo tao ngat, cho phép xu ly tét mot sé ung

dung phuec tap.

Nhugc diém cua dong FXO0 1a khong ¢ kha niang mo rong sé luong 1/0 dugc quan ly,
khéng c6 kha nang n6i mang, khdng c6 kha nang két ndi véi cac Mo dun chuyén dung, thoi
gian thuc hién chuong trinh l1au (thoi gian thuc hién cac Iénh co ban ¢& 1.6us-3.6s, cac 1énh

ung dung c& vai tram us)

Trang 5
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2.  Dbac tinh ky thuat:
Myc PAC DIEM GHI CHU
Dung lugng chuwong trinh 8000 budc St dung bd nho

EEPROM bén trong

Trir FX0S-30M c0 16

Cau hinh | Vao Ti da 18 ngd: X0 — X17 <
Vao/Ra n99 ,
(/0) |Ra Téi da 16 ngd: YO — Y15 :;‘; FX05-30M co 14
Thong thuong | S6 luong: 512 Tur MO = M511
Ro le phu £ : _ . Tir M496 + M511
tro (M) Chot SO lugng: 11 (tap con)
Dac biét S6 luong: 56 Tur M8000 + M8255
Ro le trang | Thong thuong | S6 lugng: 64 Tir SO = S63
thai (S) | Khai tao S6 lwong: 10 (tap con) Tur SO + S9
B dinh thi 100 mili giay SO lugng: 56 $E :Ir'g 2+;T_|5_25 i
Timer (T) | 10 mili giay SO luong: 24 M8028 = ON))
Bo dém | Thong thuong | S6 luong: 16 Tu CO + C15
(C) Chét S6 luong: 2 (tap con) T Cl4 + C15
S6 luong: . ]
1 pha A Tan s6 dém i Tir C235 + C238
L 1Lpha ho~at Eiong So lwong: | 14kHz tré xuong C241 C242. C244
Bo dém toc | bang ngb vao 3
d¢ cao S6 lwong: | Tan sé dém tir 2kHz
(HSC) | 2pha 0 fuong. | Tan So dem C246, C247, C249
3 trg xuong
BT : *Luu y moi bo ’
Pha A/B 30 UONG- | 4ém déu duoc chét | C251, C252, C254
Thong thuong | S luong: 32 Tu DO + D31
Chét S6 lwong: 2 (tap con) Tu D30 + D31
Thanh ghi | Puoc diéu chinh | .« _
dir liéu (D) | bén ngoai 50 lugng: 1 D8013
bac biét S6 luwong: 27 Tu D8000 + D8255
Chi muc S6 lugng: 2 V,Z
\ Dung vai 1énh £ _ . )
Con tro (P) CALL So lugng: 64 Tu PO + P63
Trang 6
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DUNG Vi cAc 100% dén 130+ (kich
: g SO luong: 4 canh 1én %=1, kich canh
ngat A —
xuong #* =0)
SOMUC | 1o Vi lenh
I6ng nhau : S lwong: 8 Tu NO = N7
g MC/MCR ong uNO
(N)
3. Cac loai FX0S PLC:
Ng5 vao NgG ra . Kich thue
FX0S S Loai sSé Loai Nguggpcung (Dai x RongxCao)
oal
lugng a4 lwong Ro le Transistor (mm)
FX0S-10 6 4
60 x 90 x 75
FX0S-14 MR- 8 Sink/Source 6 EI\S/I/?J-L
FX0S-20 ES/UL 12 | 24VvDC 8 100 - 240VAC)_ 72 90 x 75
FX0S-30 16 14 va +10%, -15%,
UAL/UL y 110 VAC 0 MR-
FX0S-10 6 4
_ 60 x 90 x 47
FX0S-14 | MR-DS Sink/Source 6 MR.DS | MT-DSS 24 VVDC,
FX0S-20 va 12 24 VDC 8 (Source) +10%, -15% 75 x 90 x 47
Fx0s30 | MT-DSS Mg 14 105 x 90 x 47
FX0s-14 | MR-DI2S | 8 | ginw/source |8 MR- 12 VDC, 60 x 90 x 47
va MT- 12VDC MR-D12S | DI12SS | & "%
FX0S-30 D12SS 16 14 (Source) 0,-15% | 105 x 90 x 47

Il. FXO/FXON PLC:

1. Dic diém:

FXO0 PLC c6 dic diém gidng nhu FX0S

FXON PLC st dung cho cac may diéu khién doc lap hay cac hé théng nho véi sé luong

I/0 ¢6 thé quan Iy nam trong mién 10-128 1/0. FXON thuc chat 1a budc dém trung gian giira
FXO0S véi FX PLC. FXON c6 day dul cac dic trung co ban caa dong FX0S, dong thoi con ¢c6

kha ning mo rong tham gia ndi mang.
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2. Dic tinh k¥ thuat:

MUC

FXO0

FXON

Dung luong chuong trinh

800 budc (c6 EEPROM bén
trong)

2000 budc (co EEPROM bén
trong)

Céu hinh | Vao TirX0 = X17 (trir FX0-30M €0 | 1 50— X123 | Téida co
Vao/Ra 16 ngo) : : 128 ngd
(10) |Ra 1 YO YIS (uFX0-3OMe Iy vo_y77 | vaoira
ngo)
Théng thuong | Tee MO — M511 (s6 lwong 512) | Tir MO — M511 (s6 luong 512)
Ro le phy | Chét Tir M496 — M511 Tir M384 - M511
tro (M)' (39 luong 11) (Sf) lugng 128)
- Dic biat Tir M8000 — M8255 Tir M8000 — M8255
U (s6 lugng 56) (so luong 72)
Role | Thong thuong | Tir SO — S63 (56 lugng 64) Tur SO — 5127 (s6 lugng 128)
trar‘(%)tha' Khéi tao Tir SO — S9 (s lwong 10) Tir SO — S9 (s Iwong 10)
Bo dinh | 100 mili gidy | Tir TO — T55 (sb lugng 56) Tu TO — T62 (s0 lwong 63)
thi Timer | 10 mili gidy | Tw T32 — T55 (khi M8028=0ON) | Tur T32 — T62 (khi M8028=0N)
(T) 1 mili giay T63 (s6 luong 1)
Bo dém | Thong thuong | T CO — C15 (56 luong 16) Tur CO— C31 (s6 lwong 32)
(C) |chét Tur C14 — C15 (s6 lugng 2) Tur C16 — C31 (s6 lugng 16)
1 pha S6 lugng 4: tir C235 + C238
B5 dém 1Apha hoat ) Tan sé qém tir
the d6 cao dorjg pang SO lugng 3: C241, C242, C244 5kHz tr¢ xuong
(HSC) | 90Yao . : -
2 pha S0 lugng 3: C246, C247, C249 Tan s6 dém tu
Pha A/B S6 lugng 3: C251, C252, C254 2kHz tré xubng
Théng thuong | Tie DO + D31 (s6 luong 32) Tur DO + D255 (sb lwong 256)
Chét Tir D30 + D31 (s6 lwong 2) (Ts‘; ?j;ﬁg*lggifs
Thanh ghi Tu D1000 + D1499 (1500 tap
dix ligu | Taptin tin), 500 tap tin = 500 budc
(D) chuong trinh = 1 block
Bugc diéu 2 S6 luong 2:
ﬁgg‘ar: bén | S6 luong 1: D8O13 D8013{D8030+RTC}, D8131
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L Tu D8000 + D8255 Tu D8000 + D8255
bac biét J I
(s6 luong 27) (s6 luong 45)
Chi muc 2 thanh ghi V, Z 2 thanh ghi V, Z
Dung vai 1énh X X
\ i Tu PO = P63 (s lvong 64 Tu PO = P63 (s luong 64
Contro | CALL ( ong 64) ( ong 64)
P Dung vai cac . £ . ;
(P) ngétg Tiur 100 % + 130% (SO lwgng 4) | Tir 100% =+ 130% (soO luwong 4)
So mac Dung véi lénh
Iong nhau ‘ Tur NO + N7 (s6 luong 8) Tur NO + N7 (s6 luong 8)
MC/MCR
(N)
3. Céc loai FXO0/FXON:
__Ngd vao Ngé ra Ngudn Kich thwéc
FX0/FXON So Loai So Loai cung (Dai x Rong x Cao)
luong : luong | Role Transistor cip (mm)
FX0-14 M- 8 6 100 x 80 x 75
FX0-20 EuL |12 24 VDC, 8 110 - 130 x 80 x 75
FX0-30 MR- 16 Sink/Source 14 MR- 240 170 x 80 x 75
FXON-24 ES/UL 14 (Tr ¢ E/UL 10 | ES/ULva | MT-E/UL | VAC, 130 x 90 x 87
FXON-40 24 Sink) 16 MR- (Sink) +10%, - | 150 x 90 x 87
FXON-60 36 24 | UAL/UL 15%, 185 x 90 x 87
FXON-40 MR- 24 AC 110V 16 50/60 Hz 185 x 90 x 87
i UA1/UL
FX0-14 8 6 24\VDC, | 100 x 80 x 47
FX0-20 MR-DS 12 24 VDC, 8 MT-DSS | +10%,- | 130 x 80 x 47
FX0-30 va 16 Sink/Source 14 MR-DS (Source) 15% 170 x 80 x 47
FXON-24 MT-DSS va 14 (Tr &t MT- 10 vaMT- [ 24VvDC, | 130 x 90 x 87
FXON-40 MT-D/E 24 D/E Sink) 16 D/E (Sink) | +20%,- | 150 x 90 x 87
FXON-60 36 24 15% 185 x 90 x 87
100 — 240
VAC,
ER-ES/UL +10%, -
ER- 15%
FXON-40 24 Sink/Source 16 ES/UL va ET-DSS ' 150 x 90 x 87
ER.DS 50/60 Hz
ER-DS 24VDC,
+10%, -
ET-DSS 150
24 \VDC L
FXON-8EX-ES/UL 8 Sink/Source G(?J c?‘u_
FXON-8EX-UA1/UL AC 110V Céé‘-‘{oz :
FXON-8EYR-ES/UL EXON 43 x 90 x 87
FXON-8EYT-ESS/UL mé
FXON-8ER-ES/UL fong
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FXON-16EX-ES/UL

FXON-16EYR-ES/UL

FXON-16EYT-ESS/UL

I1l. FX1SPLC:
1. Dic diém:

Sink/Source

Transistor
(Source)

70 x 90 x 87

FX1S PLC c6 kha ning quan Iy sé lugng 1/0 trong khoang 10-34 1/0. Ciing gidng nhu

FXO0S, FX1S khong c6 kha ning md rong hé théng. Tuy nhién, FX1S duoc ting cudng thém

mot sb tinh nang dic biét: ting cudng hiéu nang tinh toan, kha ning 1am viéc véi cac dau vao

ra tuong ty thdng qua céc card chuyén doi, cai thién tinh ning b dém tdc cao, ting cudng 6

dau vao xur ly ngat; trang bi thém céc chuc nang truyén thong thong qua céc card truyén

thong lap thém trén bé mat cho phép FX1S c6 thé tham gia truyén théng trong mang (gisi

han sé lwong tram ti da 8 tram) hay giao tiép véi cac bo HMI di kém. Noi chung, FX1S

thich hop véi céc ang dung trong cdng nghiép ché bién gd, dong goi san pham, diéu khién

dong co, may mac, hay cac hé théng quan 1y méi truong.

2. bac tinh k¥ thuat:
MUC PAC PIEM | GHI CHU
Xt ly chuong trinh Thuc hién quét chuong trinh tuan hoan
Phuong phap xtr Iy vao/ra | Cap nhat ¢ dau va cudi chu ki

(1/0)

quét (khi 1anh END thi hanh)

C0 lénh lam tuoi ngo ra

Thoi gian xur ly 1énh

Déi vai cac Iénh co ban: 0,55 + 0,7ps

Pbi vai cac lénh tng dung: 3,7 + khoang 100 pis

Ngoén ngir Iap trinh

Ngo6n nglr Ladder va Instruction

C6 thé tao chuong trinh

loai SFC

Dung lugng chuong trinh

2000 buéc EEPROM

C6 thé chon ty y bo nhé
(nhu FX1N-EEPROM-

8L)

unlockplc123@gmail.com
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S6 Iénh

S0 Iénh co ban: 27
SO Iénh Ladder: 2
SO Iénh &ng dung: 85

C6 tbi da 167 1énh ung
dung duoc thi hanh

CAu hinh Vao/Ra

Tong cac ngd Vao/Ra duoc nap boi chuong trinh xtr Iy

(1/0) chinh . N
(Max, total 1/O set by Main Processing Unit)
Thong thuong | S6 lwong: 384 Tur MO =+ M383
Rt‘r’;‘z,&};‘-l Chét S6 lugng: 128 Tur M384 + M511
' Dic biét S6 lugng: 256 T M8000 + M8255
Ro le trang | Thong thuong | S6 lwong: 128 Tur SO + S127
thai (S) | Khoi tao S6 lwong: 10 (tap con) Tir SO + S9
Khoang dinh thi: 0 + 3276,7
100 mili gidy gidy Tu TO +T62
S6 lugng: 63
B dinh thi | ;o oo ;gi’f‘ng dinh thi- 0+ 327,67 | 4 732 . T62 (khi
Timer (T) S6 Twong: 31 (tap con) M8028 = ON)
Khoang dinh thi: 0,001 +
1 mili giay 32,767 giay T63
S6 luong: 1
. : Khoang dém: 1 dén 32767 Tu CO + C15
Bodém | 11OnEthuong | g5y ing: 16 Loai: bo dém Ién 16 bit
(C) Chét Khoing dém: 1 dén 32767 Tir C16 + C31
SO lugng: 16 Loai: bo dem 1én 16 bit
Khoang dém: -2.147.483.648
1 pha dén 2.147.483.647 Tu C235 -+ C240
1 pha: *Téi da 60kHz cho phan
R ctrng cua HSC (C235, C236,
o dém toc *T61 da 10kHz cho phan
do cao mém ctia HSC (C237 + C245,
(HSC) C247 + C250)
2 pha 2 pha: *Téi da 30kHz cho phan | T C246 + C250
cting cua HSC (C251)
*Tdi da 5kHz cho phan
Pha A/B mém cia HSC (C252 + C255) | Tir C251 + C255
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) Tu DO =+ D127

SO lugng: 128 Loai: cap thanh ghi luu trir
dir liéu 16 bit dung cho
thiét bi 32 bit

Thong thuong

Tu D128 + D255

x £ ) Loai: cap thanh ghi luu trir
Chot 50 lugng: 128 di liu 16 bit ding cho
thiét bi 32 bit

Thanh ghi ‘ Dir ligu chuyén tir bien
dit lieu (D) | Pwoc dicu chinh | Trong khoang: 0 + 255 tro diéu chinh di¢n ap dat
bén ngoai S6 luong: 2 ngoai vao thanh ghi
D8030 va D8031

S6 luong: 256 (ké ca D803, | | DBV00 + D8255

bac biét Loai: thanh ghi Iuu tri
D8031) dit liéu 16 bit
Tur VO =+ V7 va Z0 = Z7
Chi muc S6 lugng: 16 Loai: thanh ghi dit liéu
16 bit
D“”gXE'L'C”h S6 lugng: 64 Tir PO + P63
Con tro (P) Diing Vi céc , 100% dén 150+% (kich
ngat SO luong: 6 caqh Ién %=1, kich canh
, xuong #=0)
;86 mirc Dung vai 1énh X _ .
Ion?l\llﬁ)hau MC/MCR SO luong: 8 Tu NO + N7
Thap phan 16 bit: -32768 dén 32767
Hing s6 (K) 32 bit: -2.147.483.648 dén 2.147.483.647
Thap luc phan 16 bit: 0000 den FFFF
(H) 32 bit: 00000000 dén FFFFFFFF

Trang 12
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3. Cac loai FX1S:

Nguén AC, dau vao 24 VDC

Ton Ngd vao Ngd ra
C‘;Cg g Kich thwéc
FX1S R ; P . (Dai x Rong x Cao)
ngd | Soluong Loal S6 lugng Loal (mm)
Vao/Ra
FX1S-10MR-ES/UL Ro le
10 6 Sink/Source 4 T . 60 x 75 x 90
FX1S-10MT-ESS/UL ransistor
(Source)
FX1S-14MR-ES/UL Ro le
14 8 Sink/Source 6 T <t 60 x 75 x 90
FX1S-14MT-ESS/UL ransistor
(Source)
FX1S-20MR-ES/UL Ro le
20 12 Sink/Source 8 Transist 75 x 75 x 90
FX1S-20MT-ESS/UL ansistor
(Source)
FX1S-30MR-ES/UL Ro le
30 16 Sink/Source 14 Transistor 100 x 75 x 90
FX1S-30MT-ESS/UL
(Source)
FX1S-10MR-DS Ro le
10 6 Sink/Source 4 Transistor 60 x 49 x 90
FX1S-10MT-DSS
(Source)
FX1S-14MR-DS Ro le
14 8 Sink/Source 6 Transistor 60 x 49 x 90
FX1S-14MT-DSS
(Source)
FX1S-20MR-DS Ro le
20 12 Sink/Source 8 : 75 x 49 x 90
FX1S-20MT-DSS Transistor
(Source)
FX1S-30MR-DS Ro le
30 16 Sink/Source 14 - 100 x 49 x 90
FX1S-30MT-DSS Transistor
(Source)
Trang 13
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IV. FXINPLC:

1. Dic diém:

FX1N PLC thich hop véi cac bai toan diéu khién véi sb lugng dau vao ra trong khoang
14-60 1/0. Tuy nhién, khi sir dung cac module vao ra mé rong, FXIN c6 thé ting cuong sd
lwong 1/0 18n téi 128 /0. FXIN duoc ting cudng kha ning truyén thong, ndi mang, cho
phép tham gia trong nhiéu ciu tric mang khic nhau nhu Ethernet, ProfileBus, CC-Link,
CanOpen, DeviceNet,... FXIN c6 thé lam viéc véi cac module analog, cac bo diéu khién
nhiét do. Pac biét, FXIN PLC duoc ting cuong chirc nang diéu khién vi tri voi 6 bo dém toc
d6 cao (tan sb tdi da 60kHz), hai bo phat xung dau ra véi tan sb diéu khién tbi da 1a 100kHz.
Diéu nay cho phép cac bo diéu khién lap trinh thuoc dong FXIN PLC c6 thé cing mét luc
diéu khién mot cach doc lap hai dong co servo hay tham gia cac bai toan diéu khién vi tri

(diéu khién hai toa d6 doc 1ap).

Nhin chung, dong FX1N PLC thich hop cho cac wng dung dung trong cdng nghiép ché
bién gd, trong céac hé thong diéu khién ctra, hé théng may nang, thang may, san xuat xe hoi,
hé thong diéu hoa khéng khi trong cac nha kinh, hé thong xu 1y nuéc thai, hé thong diéu

khién may dét, ...

2. bac tinh k¥ thuat:
MUC PAC PIEM GHI CHU
Xt ly chuong trinh Thuc hién quét chuong trinh tuan hoan
Phuong phap xtr Iy vao/ra | Cap nhat ¢ dau va cudi chu ki A 1a N
(1/0) quét (khi Ienh END thi hanhy | ©0 1énh 1am tuoingd ra

Déi vai cac Iénh co ban: 0,55 + 0,7us

Thoi gian xir ly I¢nh Déi véi cac lénh ung dung: 3,7 = khoang 100 ps

C6 thé tao chuong trinh

Ngon ngtt lap trinh Ngobn ngir Ladder va Instruction loai SFC

Trang 14
unlockplc123@gmail.com



Hoc nhiéu hon vé PLC, HMI va Bién tan tai: http://unlockplc.com

Dung lugng chuong trinh

8000 buéc EEPROM

Co0 thé chon tuy y b6 nhé
(nhu FXIN-EEPROM-
8L)

S6 Iénh

S0 Iénh co ban: 27
SO Iénh Ladder: 2
S0 Iénh tng dung: 89

C6 tbi da 177 1énh ung
dung duoc thi hanh

C4u hinh Vao/Ra

Phan cting c6 toi da 128 ngd Vao/Ra, tiy thudc vao ngudi

st dung chon

(1/0) (Phan mém c6 ti da 128 ddu vao, 128 dau ra)
Thong thuong | S6 luong: 384 T MO = M383
Rt‘r’;e(l\ljll;‘-l Chét 53 lugng: 1152 Tir M384 ~ M1535
' Dic biét S6 lugng: 256 Tir M8000 + M8255
Ro le trang | Chot S6 lwong: 1000 T SO + S999
thai (S) | Khoi tao S6 lwong: 10 (tap con) Tur SO + S9
Khoang dinh thi: 0 + 3276,7
100 mili gidy gidy Tu TO +T199
S6 lugng: 200
Khoang dinh thi: 0 + 327,67
10 mili giay gidy Tu T200 + T245
Bo dinh thi S6 luong: 46
Timer (T) e Khoang dinh thi: 0 + 32,767
tlﬁm"' gidy duy gidy T246 + T249
SO0 lugng: 4
e en Khoang dinh thi: 0 + 3276,7
583 [“ﬁ"' 9y giay T250 - T255
SO luong: 6
Thong thuong | Khoang dém: 1 dén 32767 Tu CO = C15
16 bit S6 luong: 16 Loai: bo dém Ién 16 bit
) _ . _ T C16 + C199
Chot 16 bit SO lugng: 184 Loai: bo dém Ién 16 bit
Bo dém Thong thuong Khoang dém: -2.147.483.648 | T C200+ C219
© |appi dén 2.147.483.647 Loai: bo dém Ién/xuéng
SO lugng: 20 32 bit
Khoang dém: -2.147.483.648 | T C220 + C234
Chét 32 bit dén 2.147.483.647 Loai: bo dém Ién/xuéng
S6 luong: 15 32 bit
Bo dém téc Khoang dém: -2.147.483.648 ‘
docao | LPha 46N 2.147.483.647 Tur €235+ C240
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(HSC) 1 pha: *Tbi da 60kHz cho phan
1 pha hoat dong | cang cua HSC (C235, C236, . _
bangngdvao | C246) ‘ Tir €241 + C245
+T61 da 10kHz cho phan
mém cua HSC (C237 + C245,
2 pha C247 + C250) | Tu C246 + C250
2 pha: *Toi da 30kHz cho phan
cung cua HSC (C251) ‘
Pha A/B *To6ida 5kHz chophan | Tir C251 + C255
mém cua HSC (C252 + C255)
y 28 Tu DO + D127
A \ 0 luong: 1 Loai: cap thanh ghi luu trix
Thong thuong di liu 16 bit ding cho
thict bi 32 bit
Tu D128 <+ D7999
£ I ) Loai: cap thanh ghi luu trir
Chot 50 luong: 7872 dir licu 16 bit dang cho
thict bi 32 bit
Tu D1000 + D7999
Thanh ghi | Tap tin Sé lugng: 7000 Loai: thanh ghi luu trit
dit lieu dir liéu 16 bit
(D) ‘ Dir ligu chuyen tur bien
Puoc dicu chinh | Trong khoang: 0 + 255 tro dicu chinh dién ap dat
bén ngoai S6 lwong: 2 ngoai vao thanh ghi
D8030 va D8031
X ) x Tu D8000 + D8255
bac biét gog(l)lgi;]g 256 (ke ca D8O30, Loai: thanh ghi luu trir
dir liéu 16 bit
Tu V0 =+V7vaz0-=+2Z7
Chi muc S6 luong: 16 Loai: thanh ghi dit liéu
16 bit
Dung véi 1énh £ _ .
SO lugng: 128 Tu PO+ P127
Contré CALL z -
P) Duing véi céc ’ 100%Adén 150%, (kich
nght SO Iugng: 6 canh 1én =1, kich canh
xuong #=0)
;86 muc Dung vaéi 1énh 2 _ .
I6ng nhau MC/MCR SO luong: 8 Tu NO + N7
(N)
Trang 16
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Hang s6

Thap phan 16 bit: -32768 dén 32767
(K) 32 bit: -2.147.483.648 dén 2.147.483.647
Thap luc phan 16 bit: 0000 dén FFFF
(H) 32 bit: 00000000 dén FFFFFFFF

3. Cac loai FX1N:

Nguén AC, dau vao 24 VDC

Ton Ngd vao Ngd ra
C‘;Cg g Kich thwéc
FX1IN . . . ) (Dai x Rong x Cao)
ngd | Soluong Loai S6 lugng Loai (mm)
Vao/Ra
FX1N-14MR-ES/UL Ro le
14 8 Sink/Source 6 Transistor 90 x 75 x 90
FX1N-14MT-ESS/UL
(Source)
FX1N-24MR-ES/UL Role
24 14 Sink/Source 10 - - 90 x 75 x 90
FX1N-24MT-ESS/UL ransistor
(Source)
FX1N-40MR-ES/UL Ro le
40 24 Sink/Source 16 - - 130 x 75 x 90
FX1N-40MT-ESS/UL ransistor
(Source)
FX1N-60MR-ES/UL Role
60 36 Sink/Source 24 T - 175 x 75 x 90
FX1N-60MT-ESS/UL ransistor
(Source)
FX1N-14MR-DS Role
14 8 Sink/Source 6 T <t 90 x 75 x 90
FXIN-14MT-DSS ransistor
(Source)
FX1N-24MR-DS Ro le
24 14 Sink/Source 10 T - 90 x 75 x 90
FXIN-24MT-DSS ransistor
(Source)
FX1N-40MR-DS 40 24 Sink/Source 16 Ro le 130 x 75 x 90
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FX1N-40MT-DSS Transistor
(Source)

FX1N-60MR-DS Ro le

60 36 | Sink/Source | 24 —— 175 x 75 x 90

FX1N-60MT-DSS ransistor

(Source)
V. FX2NPLC:
1. bic diém:

Pay 1a mot trong nhitng dong PLC ¢6 tinh niang manh nhat trong dong FX. FX2N duoc
trang bi tat ca cac tinh ning ctia dong FXIN, nhung tdc d6 xtr 1y duoc ting cuong, thoi gian
thi hanh cac lénh co ban giam xudng ¢& 0.08us. FX2N thich hop véi cac bai toan diéu khién
Vvé6i s6 lugng dau vao ra trong khoang 16-128 dau vao ra, trong truong hop can thiét FX2N
c6 thé mo rong dén 256 dau vao ra. Tuy nhién, trong truong hop ma rong sb lwong 1/0 I1én
256, FX2N s& lam mat loi thé vé gia ca va khdng gian lap dat caa FX2N. Bo nhé cua FX2N
la 8Kstep, bo nhé RAM c6 thé mo rong dén 16Kstep cho phép thuc hién cac bai toan diéu
khién phuc tap. Ngoai ra, FX2N con dugc trang bi cac ham xir ly PID véi tinh nang tu chinh,
cac ham xir ly s6 thuc cung dong ho thoi gian thuc tich hop san bén trong. Nhiing tinh ning
vuot troi trén cling véi kha nang truyén théng, ndi mang néi chung cia dong FXIN da dua
FX2N Ién vi tri hang dau trong dong FX, c6 thé dap tng tot cac doi hoi khat khe nhat d6i voi
c4c ing dung st dung trong céc hé thong diéu khién cap nho va trung binh. FX2N thich hop
Vi cac bai toan diéu khién str dung trong cac day chuyén son, cac dy chuyén dong goi, xir
Iy nudc thai, cac hé théng xur Iy moi truong, diéu khién cac may dét, trong cac day truyén

dong, 1ap rap tau bién.

Trang 18
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2. bac tinh k¥ thuat:
MUC PAC PIEM GHI CHU
Xt ly chuong trinh Thuc hién quét chuong trinh tuan hoan
Phuong phap xt Iy vao/ra | Cap nhat ¢ dau va cudi chu ki A s N
(1/0) quét (khi Ienh END thi hanhy | CO 1énh 1am tuoi ngd ra

Ddi véi cac lénh co ban: 0,08us

Thot gian xir 1y Ienh Déi véi cac Ignh tng dung: 1,52 + khoang 100 ps

C0 thé tao chuong trinh

Ngon ngir 1ap trinh loai SFC bang Stepladder

Ngbn ngtr Ladder va Instruction

8000 budc RAM: t6i da 16000
budc

C6 thé chon bo nhé

Dung lugng chuong trinh RAM/EPROM/EEPROM

S0 Iénh co ban: 27
SO Iénh Ladder: 2
So Iénh tng dung: 128

C6 tbi da 298 1énh ung

So 1énh dung dugc thi hanh

Phan ciing c6 toi da 256 ngd Vao/Ra, tiy thudc vao ngudi

CAu hinh Vao/Ra ,
str dung chon

(I/0) (Phan mém c6 tbi da 256 dau vao, 256 dau ra)
Thong thuong | S6 lugng: 500 Tir MO = M499
Role phu 7 5 S8 luong: 2572 Tir M500 -+ M3071
tro (M) = —— e ~ :
bac biét SO lugng: 256 Tu M8000 + M8255
Thong thuong | S6 luong: 490 Tir S10 + S499
Ro le trang | Chot S6 luong: 400 Tur S500 + S899
thai (S) | Khoi tao S6 lwong: 10 (tap con) Tir SO + S9
Khai béo S6 luong: 100 Tur S900 + S999
Khoang dinh thi: 0 + 3276,7
100 mili giay | gidy T TO + T199
S0 lugng: 200
Khoang dinh thi: 0 + 327,67
10 mili giay gidy Tur T200 + T245
Bo dinh thi S6 luong: 46
Timer (T) . Khoang dinh thi: 0 + 32,767
tlnm"' gidy duy gidy T246 = T249
SO lugng: 4
o Khoang dinh thi: 0 + 3276,7
(1183 {"n"' I giay T250 = T255
SO luong: 6
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Thong thuong | Khoang dém: 1 dén 32767 Tur CO + C99
16 bit S6 lwogng: 100 Loai: bo dém 1én 16 bit
£ . Khoang dém: 1 dén 32767 Tur C100 + C199
Chot 16 bit S6 Tuong: 100 Loai: bo dém I&n 16 bit
Bodem | e Khoang dem: -2.147.483.648 | Tir C200 + C219
(C) 2 ‘t’)?tg g dén 2.147.483.647 Loai: bo dém lén/xudng
S lugng: 35 32 bit
, Khoang dem: -2.147.483.648 | Tir C220 + C234
Chét 32 bit dén 2.147.483.647 Loai: bo dém Ién/xudng
SO luogng: 15 32 bit
Khoang dém: -2.147.483.648 ‘
1 pha: #Toi da 60kHz cho phan
1 oha hoat dan ctrng cua HSC (C235, C236,
55 déon 16 D D | C246) | Tir coa1+co45
quem toc | bang ng +T6i da 10kHz cho phan
© cao mém ciia HSC (C237 = C245,
(HSC) C247 + C250)
2 pha 2 pha: +Téi da 30kHz cho phan | 11 C246+C250
ctng cua HSC (C251)
+Téida 5kHz cho phan | .
Pha A/B ‘ T C251 + C255
mém cua HSC (C252 + C255) |
, Tu DO + D199
o . S0 lugng: 200 Loai: cdp thanh ghi luu trit
Thong thuong dit liéu 16 bit dung cho
thiét bi 32 bit
T D200 + D7999
X % , Loai: cap thanh ghi luu trix
Chat 56 luong: 7800 dit liéu 16 bit dang cho
Thanh ghi thiét bi 32 bit
dit licu ) T D1000 + D7999
(Dj Tap tin S6 lugng: 7000 Loai: thanh ghi luu trit
dit lieu 16 bit
: . . T D8000 + D8255
bac biét SD%ég(ir)]g 256 (ke ca D8030, Loai: thanh ghi luu trir
dit liéu 16 bit
, Ta VO +V7vazo=Z7
Chi muc SO lugng: 16 Loai: thanh ghi dix liéu
16 bit
Trang 20
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D””gXﬁ'L'@”h S6 lugng: 128 Tir PO + P127
100+ dén 150+, 164 +
Con tro dén 18+« va 1010 dén
(P) Dung vai cac | C6 6 ngd vao, 3 bo dinh thi, 6 1060 (kich canh 1én x=1,
ngat bo dém kich canh xudng «=0,
%= thoi gian trong 1
mili gidy)
SO0 muc . i
Ién?Nn)hau Dlﬂ%yﬁlclgnh S6 lwong: 8 Tu NO = N7
Thap phan 16 bit: -32768 dén 32767
(K) 32 bit: -2.147.483.648 dén 2.147.483.647
Hing s5 Thap luc phan 16 bit: 0000 den FFFF
(H) 32 bit: 00000000 dén FFFFFFFF
Didm ndi 32 bit: 0. £1,175 X 10%, +£3,403 x _1938
(dix liéu khong thé nhap vao truc tiep)

3. Céc loai FX2N:

Tén Ngd vao Ngd ra
C‘;Cg g Kich thuéc
FX2N - Z . . (Dai x Rong x Cao)
ngd | SO luong Loai S6 lugng Loai (mm)
Vao/Ra
FX2N-16MR-ES/UL Ro le
Sink/Source Transistor
FX2N-16MT-ESS/UL 16 8 8 130 x 87 x 90
(Source)
i Transistor
FX2N-16MT-E/UL Sink (Sink)
FX2N-32MR-ES/UL Sink/Source Ro le
FX2N-32MS-E/UL Sink Triac
32 16 16 = i 150 x 87 x 90
FX2N-32MT-ESS/UL Sink/Source ransistor
(Source)
. Transistor
FX2N-32MT-E/UL Sink (Sink)
Trang 21
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FX2N-48MR-ES/UL Sink/Source Role
FX2N-48MS-E/UL Sink Triac
48 24 24 T _ 182 x 87 x 90
FX2N-48MT-ESS/UL Sink/Source ransistor
(Source)
i Transistor
FX2N-48MT-E/UL Sink (Sink)
FX2N-64MR-ES/UL Role
64 32 Sink/Source 32 Transist 220 x 87 x 90
FX2N-64MT-ESS/UL ansistor
(Source)
FX2N-80MR-ES/UL Ro le
80 40 Sink/Source 40 - - 285 x 87 x 90
FX2N-80MT-ESS/UL ransistor
(Source)
FX2N-128MR-ES/UL Ro le
128 64 Sink/Source 64 T = 350 x 87 x 90
FX2N-128MT-ESS/UL ransistor
(Source)
FX2N-16MR-DS Ro le
16 8 Sink/Source 8 - - 130 x 87 x 90
FX2N-16MT-DSS ransistor
(Source)
FX2N-32MR-DS Ro le
32 16 Sink/Source 16 - - 150 x 87 x 90
FX2N-32MT-DSS ransistor
(Source)
FX2N-48MR-DS Sink/Source Ro le
48 24 24 Transistor 182 x 87 x 90
FX2N-48MT-DSS
(Source)
FX2N-64MR-DS Ro le
64 32 Sink/Source 32 T i 220 x 87 x 90
FX2N-64MT-DSS ransistor
(Source)
FX2N-80MR-DS 80 40 Sink/Source 40 Ro le 285 x 87 x 90
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FX2N-80MT-DSS Transistor

(Source)
FX2N-16MR-UA1/UL 16 8 110 VAC 8 Ro le 130 x 87 x 90
FX2N-32MR-UA1/UL 32 16 110 VAC 16 Ro le 182 x 87 x 90
FX2N-48MR-UA1/UL 48 24 110 VAC 24 Ro le 220 x 87 x 90
FX2N-64MR-UA1/UL 64 32 110 VAC 32 Ro le 285 x 87 x 90

VI. FX2NC PLC:

1. Diac diém:;

Bo diéu khién lap trinh véi kich thudc siéu gon, thich hop cho céc ung dung doi hoi cao

vé yéu cau tiét kiem khong gian lip dat. FX2NC c6 day du cac tinh ning ciia FX2N nhung

lai tiét kiém dén 27% khong gian sir dung. Linh vuc tng dung chu yéu ciia FX2NC la ding

trong céc day chuyén san xuat thirc an, diéu khién cac bang tai, cac day truyén dong goi,

trong xay dung, trong cac hé théng bom hay cac bai toan diéu khién lién quan dén mai

truong.

2. DPac tinh k¥ thuat:

Gidng dic tinh ky thuat caa FX2N
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3. Cac loai FX2NC:

ang Ng0 vao Ng0 ra Kich thuéc
FX2NC Ca(f p . . ) (Dai x Rong x Cao)
ngd | So luong Loal S6 lugng Loal (mm)
Vao/Ra
FX2NC-16MR-T-DS 16 8 Sink/Source 8 Ro le 35x89 x90
FX2NC-16MT-DSS Sink/Source 'I;rsaglus:(s:gr
16 8 8 Transistor 35 x 87 %90
FX2NC-16MT-D/UL Sink (Sink)
FX2NC-32MT-DSS Sink/Source 'I;rsaonus:(s:g;r
32 16 16 - = 35x 87 x90
FX2NC-32MT-D/UL Sink ransistor
(Sink)
FX2NC-64MT-DSS Sink/Source 'I;rsa(;lus:(s:te?r
64 32 32 Transistor 60 x 87 x 90
FX2NC-64MT-D/UL Sink ;
(Sink)
FX2NC-96MT-DSS Sink/Source 'I;rsaglus:(s:g;r
96 48 48 Transistor 86 x 87 x 90
FX2NC-96MT-D/UL Sink .
(Sink)
Trang 24
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CHUONG 2:
LAP TRINH PLC MITSUBISHI VG CAC LENH CO BAN

. Pinh nghia Chuwong Trinh:
Chuong trinh 13 mot chudi cac 1énh ndi tiép nhau duoc viét theo mot ngdn ngir ma
PLC c6 thé hiéu dugc. C6 ba dang chuong trinh: Instruction, Ladder va SFC/STL. Khong
phai tat ca cac cong cu lap trinh dé cd thé 1am viéc duoc ca ba dang trén. N6i chung bo 1ap
trinh cam tay chi 1am viéc duoc voi dang Instruction trong khi hau hét cac cong cu 1ap trinh
d6 hoa s& lam viéc duogc & ca dang Instruction va Ladder. Cac phan mém chuyén ding s& cho

phép lam viéc ¢ dang SFC.

LD  Xl1d
ouT YT

AND M38 | | |
LD X2 r
CUT T1 E40

Dang Instruction Dang Ladder Dang SFC

Il. Céc thiét bi co ban ding trong lap trinh:
C6 6 thiét bi lap trinh co ban. Mdi thiét bi c6 cong dung riéng. Dé dé dang xac dinh
thi mdi thiét bj dugc gan cho mot ki tu:
e X:dung dé chi ngd vao vat ly gan tryc tiép vao PLC
Y: dung dé chi ngd ra ndi truc tiép tir PLC
T: dung dé xac dinh thiét bi dinh thi c6 trong PLC
C: dung dé xac dinh thiét bi dém c6 trong PLC

M va S: dung nhu 1a cac co hoat dong bén trong PLC

Trang 25
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Tat ca cac thiét bi trén dwoc goi 1a “Thiét b bit”, nghia 1a cac thiét bi nay cé 2 trang
thai: ON hoac OFF, 1 hoac 0.

I11. Ngbn ngit 14p trinh Instruction va Ladder:

Ngon ngit Instruction, ngdn ngf dong 1€nh, dudc xem nhu la ngdn ngit 14p trinh co
ban dé hoc, dé dung, nhung phdi mat nhiéu thdi gian ki€m tra d6i chi€u dé tim ra moi
quan hé giita mdt giai doan chuong trinh 16n véi chiic ning né thé hién. Hon nita, ngon
ngif instruction cda tirng nha ché tao PLC c6 cau tric khdc nhau. (ddy 13 trudng hop phd
bién ) thi viéc st dung 1an 16n nhu vay c6 thé din dén két qud 1a phai lam viéc trén tip
1énh ngdn ngit instruction khong dong nhat.

Mot ngdn ngit khdc dugc va chudng hon 1a Ladder, ngdn ngit bac thang. Ngon ngit
nay c6 dang do hoa cho phép nhap chuong trinh c6 dang nhu mot s6 dd6 mach dién logic,
ding cdc ky hiéu dién dé€ biéu dién cdc cdng tdc logic ngd vao va 16 — le logic ngd ra
(hinh 2.1). Ngbn ngit ndy gan véi chiing ta hon hon ngdn ngit Instruction va dugec xem nhu
12 mot ngdn ngit cAp cao. Phan mém lap trinh sé& bién dich cdc ky hiéu logic trén thanh ma
mdy va luu vao bo nhé cia PLC. Sau d6, PLC sé& thyc hién cic tdc vu diéu khién theo
logic thé hién trong chuong trinh.

IV. Cédclénh cobin
Lénh LD (load)

Lénh LD diung dé dit mot cong tic logic thudng md vdo chuong trinh. Trong
chuong trinh dang Instruction, 1énh LD luon ludn xuét hién & vi tri dau tién clia mot dong
chuong trinh hoic m& dau cho mdt khéi logic (sé dudc trinh bay & phan 1énh vé khoi).
Trong chuong trinh dang ladder, 1énh LD thé hién cong tic logic thudng m& diu tién noi
tryc ti€p v4i dudng bus bén trdi cla mdt nhanh chuong trinh hay cong tic thudng mé dau

tién cia mot khoi logic.
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Vi du:

LD X000 0o
I {000

OUT Y000
Hinh 2.1: Lénh LD chi khi cong tic thudng mS vao dudng bus trdi

Ngdo ra Y000 déng khi cong tic X000 déng, hay ngd vao X000 = 1.
Lénh LDI (Load Inverse)

Lénh LDI dung dé dit mot cong tic logic thudng déng vao chuong trinh. Trong
chuong trinh Instruction, 1énh LDI ludn luén xuat hién & vi tri dau tién cla mot dong
chuong trinh hoic md& dau cho mdt khdi logic (s& dudc trinh bay sau & phan 1énh vé khoi).
Trong chuong trinh ladder 1énh LD thé hién cong tic logic thudng déng dau tién ndi truc
ti€p véi dudng bus bén trdi cia mot nhdnh logic hodc cong tic thudng déng diu tién cla

mdt khdi logic.

Vi du:
LDI X001 o ) %
[ 1,000
OUT Y000
Hinh 2.2: Lénh @it mot cong tic thudng déng vao dudng bus trai
Lénh OUT

Lénh OUT dung dé dit mot r6 — le logic vao chuong trinh. Trong chuong trinh
dang ladder, 1énh OUT ky hiéu bing “( )” dudc n6i tryc ti€p véi dudng bus phadi. Lénh
OUT sé& dudc thyc hién khi diéu khi€n phia bén trdi clia né thda man. Tham s (todn hang
bit) cda 1énh OUT khong duy tri dugc trang thdi (khong chdt); trang thdi clia né giong véi

trang thdi cia nhanh cong tic diéu khién.

Trang 27
unlockplc123@gmail.com



Hoc nhiéu hon vé PLC, HMI va Bién tan tai: http://unlockplc.com

Vi du:

LDI X001 a1 ){
{voon
OUT Y000

Hinh 2.3 : Lénh OUTd34t mot ro-le logic vao dudng bus phai

Ngdo ra YO00 = ON khi cong tic logic thudng dong X001 déng (X001 = 0); ngd ra
Y00 = OFF khi cong tic logic thudng dong X001 hé (X001 = ON).
Lénh AND va OR.

O dang ladder cdc cong tic thudng md mic ndi ti€p hay mic song song dugc thé
hién § dang Instruction 1a cdc 1énh AND hay OR.
AND
LD X000

AND X001 lxil:inl X0t xae2
i 1 1 {vo00 "{
AND X002

OUT Y001

OR
LD X000

OR X001 ;:‘

OR X002

OUT Y001 Hinh 2.4. Lénh dit cona tic ndi tiéo hoic sona sona

Lénh ANI va ORI
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O dang ladder cdc cong tic logic thudng déng mic ndi tiép hay song song dudc thé

hién & dang Instruction 1a cac 1énh ANI hay ORI.

NAND
LDI X000

ANI X001 oo xpnd xpEz
: H J/‘l' Froon )—‘
ANI X002

ouT YO000

NOR

LDI X000
ORI X001

ORI X002
OUT Y001
Hinh 2.5: Lap trinh cho céc cong tac logic thuong dong
hay thudng mé mac song song

Cong logic EXCLUSIVE-OR

Cong logic nay khdc véi cdng OR & chd 1a né cho logic 1 khi mot trong hai ngd vao
c6 logic 1, nhung khi cd hai ngd vao déu c6 logic 1 thi n6 cho logic 0. logic nay cé thé
dudc thuc hién bing hai nhdnh song song, mdi nhanh 1a mach ndi ti€p ctia mdt ngd vao va
ddo clia ngd con lai. Vi khong c6 1énh thé hién cho logic ndy nén né dugc biéu dién biing

td hdp céc logic co bdn nhu trén.
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EX-OR
LD X000
oo 001
ANI X001 —1a 08
LDI X000 20 mm}J
AND X001
ORB
OUT Y000

Hinh 2.6: Lap trinh cho céng logic EXCLUSIVE-OR

Luwu ¥:Trong triong uinn instrucuon ¢o aung 1enn UKb (UK siock).Ban dau 1ap
trinh cho nhdnh d4u tién, sau d6 12 nhdnh k& ti€p. Lic nay CPU hiéu rang di c6 hai khdi
va né sé& doc 1énh k€& ti€p ORB. Lénh nay thuc hién OR hai khdéi trén véi nhau; 1énh OUT
s€ kich ng0 ra tuong tng.
Lénh ORB

Lénh ORB (OR Block)khéng c6 tham s6. Lénh nay dung dé tao ra nhiéu nhdnh
song song phtic tap gdbm nhi€u khoi logic song song véi nhau. Lénh ORB dugc md ta rd
nhat khi mot chudi cdc cdng tic bdt dau bing 1énh LD (LDI)song song v6i mot nhanh
trude do.
Vi du:

LD X002
ANI MIO0
AND X003
LD Y000
ORI MI0
AND MIl11
AND X004

ORB ’ ’
OUT Y000 Hinh 2.7: Mac song song hai khoi logic

H | I guinli]
XDD4}J
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Ng6 ra Y000 co logic 1 khi:
e Hodc X002 va X003 1a ON va M10 c¢6 logic 0
e Hodc Y000, M1 va X004 c6 logic 1
e Hodc M11 va X004 1a ON va M10 c6 logic 0

Lénh ANB

Lénh ANB (AND block) khdng cé tham s6. Lénh ANB dudc dung dé tao ra cic
nhdnh ndi lién ti€p phic tap gdbm nhiéu nhanh ndi ti€p v6i nhau. Lénh ANB duge mo ta rd
nhat khi thyc hién ndi ti€p nhiéu khoi c6 nhiéu cdng tic mac song song.
Vidul:

LD X000
ORI X001 i vos0
LD X002 " mg}J

OR X003 —

AND

OUT Y000

DDI X0z

Hinh 2.8 (a): Vi du ANB véi hai khdi don gidn
Thit ty 1ap trinh 12 quan trong. Cong tic thudng mé X000 duge nhap dau tién, sau
d6 1a cong tic thudng dong X001. Hai cong tic nay thudng mic song song theo 1énh ORI
tao thanh mot khdi ¢6 hai cong tdc song song. Hai cong tic X002 va X003 ciing dugc 1ap
trinh tuong ty tao thanh mot khdi khdc. Hai kh&i méi hinh thanh trén ciing dugc ndi ti€p

lai v6i nhau biing 1énh ANB va két qua dugc ndi qua ngd ra Y000.
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LD X000

AND X001

OR YOOO oo oo 0oz X004

LD X002 I | | | | || oo
AND X004 T sy m.jJ

LDI X000

AND X003

ORB

ANB

OUT Y000

Hinh 2.8(b) Vi du ANB véi hai khoi phifc tapap3

Lénh SET

Lénh SET dung dé dit trang thdi clia tham s& 1énh ( chi cho phép todn hang bit) 1én
logic 1 vinh vién (chét trang thdi 1). Trong chuong trinh dang Ladder, 1énh SET lu6n ludn
xuit hién & cudi ndhnh , phia bén phdi clia cdng tic cudi cling trong nhinh, va dudc thi

hanh khi diéu kién logic clia t6 hop cdc cong tic bén trdi dugc thod man.

Vi du:

LD X000

SET MI10 | [sET M0

LD MI10 wie. ;
| {000

OUT Y000

Hinh 2.9 Duing 1énh SET dé chét trang thai Y000

Khi ngd vao X000 c6 logic 1 thi c M10 dugc chdt & trang thdi 1 va duge duy tri §
trang thdi d6, M10, sau d6 dugc diung dé kich thich ngd ra Y000. Nhu vay, ngd ra Y000
dugc kich 1&n logic 1 va duy tri d6 dit ngd vao X000 da chuyén sang trang thdi logic 0.
Lénh RST (ReSet)
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Lénh RST diing dé dit trang thdi cla tham so 1énh (chi co phép todn hang bit) vé
logic 0 vinh vién ( chét trang thdi 0 ). Trong chudng trinh dang Ladder, 1énh RSt lu6n ludn
xuat hién & cudi nhdnh , phia bén phai ctia cong tic cudi ciing trong nhdnh, va dudc thi
hanh khi diéu kién logic clia t6 hgp cdc cong tic bén trdi dugc thda min. T4c dung cia
1énh RST hoan toan ngudc véi 1énh SET.

Vi du:

LD X000

ANI X001 MDDI mj}f {sET mio K
SET Mlo L0 2000

LD X001 — it e w0 ]
ANI X000 o
RST MI10 |
LD MIO0
OUT Y000

{000 H

Hinh 2.10:So sdnh tdc dung giita 1énh SET va RST

Ngo ra Y000 c6 logic 1 khi X000 c6 logic 1, trang thai Y000 1a 0 khi X001 c¢6 logic
1. Cong tic thudng déng X000 va X001 c6 tdc dung khéa 1an tranh trudng hgp cd hai cong
tic X000 va X001 déu ON, nghia la cd 1énh SET va RST déu dugc thuc hién. Gid st
trudng hop nay xay ra (khong c6 mach khod 14an) thi trang thdi ctia Y000 1a 0 vi PLC thuc
hién trang thdi ngd ra & cudi chu ki quét.
Lénh MPS, MRD va MPP

Céc 1énh nay dung d€ thuc hién viéc ré nhdnh cho cédc tdc vu phia bén phdi clia
nhdnh & phan thi hanh . P&i v6i ngdn ngit Instruction , ngdn ngit dong 1énh trinh bién dich
can phai hiéu sy ré nhanh cho cic tic vu , do d6 cin c6 1 quy ché& dé ghi nhin (nhd) vi tri

hién hanh cda con tré 14p trinh trong mach ladder tuong ing. Co ché ré& nhdnh cho phan
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thi hanh dugc thuc hién qua cac 1€énh MPS, MRD va MPP. Vi du sau minh hoa cho viéc st

dung ba l€nh trén :

Vidu
LD X0 ANB

[<oa X0
MPS OUT Y1 | | oo !
LD X1 MPP m}J
OR X2 AND Y7
ANB  OUT Y2 ﬂal mﬁ o
OUT YO LD XI10

005 006

MRD OR XI1
LD X3 ANB poar
AND X4 OUT Y3 —1 ez 3
LD X5 {YUDS }-
AND X6 m}J
ORB

Hinh 2.11 Minh hoa viéc st dung 1énh MPP va MPS, MRS va MPP dé ré nhdnh ngo ra

Lénh PLS(Pulse) va PLF (PuLse Falling)
Trong truéng hgp mot tic vu dugce thuc hi€n khi c¢6 canh 1én cua tin hi€u ngd vao,

khong hoat dong theo mic thi 1énh PLS 12 mot 1énh rat hitu dung.

Vidu:
LD X000 o

[ {FLS MO
PLS MO o
LD MO I {aLT w000
ALT YO000

Hinh 2.12: Kich hoat Iénh bing canh lén clia xung vao
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]

[Ebodng théi gian 1 chu k¥ guen

B¢ ong mung

Chd ¥ : 1énh ttng dung ALT c6 tdc dung tuin ty thay d6i trang thdi ngd ra Y000 khi

léng nay dugc kich hoat. N&u ngd vao X000 kich tryc ti€p 1énh ALT thi Y000 s& c6 mot
trang th4i khong xdc dinh khi c6 tin hiéu X000. Lénh PLS dugc thuc hién dé tao mot xung
MO, nghia 1a MO = 1 chi trong chu ky quét hi€n hanh ma thdi, do d6, 1énh ALT chi dugc
kich hoat mot Ian, trong chu ky quét hién hanh bat chip thdi gian ton tai trang thi 1 clia
X000, ngd ra Y000 sé& tuan tu thay d6i trang thdi khi c6 canh 1én ctia X000. MO dugc goi

la ro-le logic phu trg.

lala]
I [FLF M2

ME

Ebang thii gian 1 chu k¥ gquet

B TonE TuLg

Hinh 2.13 Lap trinh mach phdt hién canh xu6ng
Mach nay xudt ra mot xung M8 c6 dd rong xdc dinh bing véi chu ki quét cia
chuong trinh . Trong hinh 2.13, mot xung M8 xuat hién tuong tng véi trudng hop cé canh

xudng ctia ngd vao XO.
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St dung céc cong tic logic trong chuwong trinh PLC

Cé4c cong tic logic trong chuong trinh ladder thé hién cdc logic diéu kién céc
chuong trinh. Cédc cong tic phdi luén ludén dugc 1ap trinh k&t hgp véi cdc thi€t bi bit logic
tuong tu nhu ngd vao, ngd ra, rd-le logic ... ngodi ra, nhiéu cong tic logic c6 thé két hop
véi cing mot thiét bi bit logic ndo d6. Trong hinh 2.14, ngd vao X000 va X001 xuAt hién &
hai cong tic logic minh hoa mdt trong nhitng diém dic trung cta lap trinh PLC Ia céc
thiét bi bit logic minh hoa mot trong nhitng di€ém dic trung ctia 1ap trinh PLC 1a cdc thiét
bi dugc 1ap trinh k&t hdp vdi nhidu cong tic, ké cd cdc cong tic c6 logic khac nhau nhu vi

du duéi (X000 dudc stt dung két hdp véi cong tic thudng md va thudng déng).

} {001

} {vonz

; (vo0a
Hinh 2.14 S& dung cdc cong tic két hgp nhioéu Ian véi X000 va Y001
Mach nhé

Céc mach nhd, mach chét, rat thudng dugc st dung trong cdc hé thong diéu khién
logic. N6 dudc dung khi cin ghi nhdn va nhd tin hiéu xuit hién tifc thdi.

Mach nhé dugc trinh bay trong hinh 2.15. Bao gdom ngd ra Y001 st dung két hdp
véi mot cdng tic logic mic song song véi cdc cong tic khdi tao (cong tic modi). Nhu vay,
khi cdc cong tic khdi tao (X000 va X001) déng thi YOOI ¢6 logic 1 va thyc hién vai tro
clia mot cong tic thay th€ cdc cong tic khdi tao. NEu mot trong hai cong tic khdi tao hd
thi YOO1 vin duy tri trang thdi 1. Ng& ra Y001 chi bi reset khi tdc dong vdo cong tic

thudng dong X002 hay X002 c6 logic 1.
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I:Il:lI XDD|1I P"\CICEZ
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Hinh 2.15 Mach nhé

Chi tiét vé cdc Iénh cd badn xin xem “S6 tay huéng din 14p trinh cdc bd diéu khién

1ap trinh ho FX” — chuong 2: Cédc 1énh cd ban.
V. Lap trinh cho céc tdc vy cd ban trén PLC:

Ngoai cdc cong tic logic dugc mic ndi ti€p va song song cho g6 vao va kich hoat
cdc rd-le logic, hau hét cdc hé thdng diéu khién con doi hdi phai cé ro-le phu trg, thanh
ghi va cdc chic ning dinh thi, d€m. T4t cd cdc chifc ning dd déu dudc ddp ng véi cdc
thiét bi logic chudn sin c6 trong PLC: bd dinh thi logic (timer), bd d€m logic (counter) ro-
le logic phu trg (auxilary relay) va thanh ghi logic (register), va dé dang st dung v4i ngon
nglt Ladder va ng6n ngit Instruction.

Céc thi€t bi trén khong phdi 1a céc thi€t bi vat Iy ma ching dudc gia 1ap trong PLC.
Do d6, vé miit thuat ngit dugc st dung trong tai liéu ndy, ro-le phu trg logic, thanh ghi
logic, bo dinh thi logic va bd d€m logic, dudc goi 1a ro-le phu trg, thanh ghi, b dinh thi
dém tuong uong &ng. Mdi chifc ning trén ¢ thé dudc 1ap trinh két hop vdi cdc cong tic
logic dé sau dé diéu khién cdc phan ti¥ trong chuong trinh. Cédc thiét bi logic trén c6 s6
lugng tiy thudce loai PLC va nha sdn xuit va dugc cung cip qua bang chi tiéu k§ thuat di
kém véi PLC hay céc catalog gidi thiéu vé loai PLC d6.

1. Lip trinh st dung rd-le phu trd

Ro-le phu trg, con dugc goi la cG theo thuit ngit 14p trinh, ¢ tdc dung nhu ro-le

“vat 1y” dugc gid 1ap trong bd nhé PLC, by nhd 1 bit, duge dung dé két hop véi nhiéu

cong tic trong chuong trinh d€ ghi nhan logic cla mach ladder diéu khié€n né.
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Cd dudc ky hiéu M va dugce ddnh so thap phan. Vi du: M0, M9, M100.
Mot tng duung cta cd l1a trong trudng hdp c6 qua nhiéu cong tic tham gia vao logic diéu
khién thi ta phai két hdp logic tir nhiéu mach ladder, nghia 13 c4c logic c6 lién hé v6i nhau
dudc dua vao mot nhdnh ladder diéu khién c¢d ndo d6. TAp hop cdc cd clia nhiéu mach
logic dugc st dung dé diéu khién.

Vi du trong hinh 2.16 hai c¢dng tic X001 va X002 diéu khién c¢& M100 va cong tic
M100 dugc mic song song véi X001 tao thanh mach duy tri cho X001. tai vi tri kh4c trong
chuong trinh, cdc cong tic M100 tham gia vao nhanh ladder diéu khién ngd ra Y000.

Viéc ding ¢& va cdc cong tic cho phép két ndi cdc phan chuong trinh lai v6i nhau

dé don gidn, dé doc va tranh viéc dung qui nhiéu cong tic trong mot nhdnh logic.

[0 o0z

— | {4 100
hoA 1000
ooa =oos

| | | 1O
hd 1000
ha100 M0
— | | | vooo

Hinh 2.16 Ding ¢cd M100 Va M101 dé két hgp hai nhanh logic kich ngd ra Y000

2. Lap trinh s dung thanh ghi
Ngoai viéc dung cd dé nhé thong tin dang bit, mot loai bd nhd khac trong PLC cho
phép luu cling ldc nhiéu bit giit liéu goi 1a thanh ghi, thudng 13 16 bit hay 32 bit.
Thanh ghi dugc ky hiéu D va dénh s6 thap phan. Vi du: DO, D9, D128.
Thanh ghi rit quan trong khi xit 1y dit liéu s& dudc thap phan bén ngoai. Vi du: dit
liéu tir cdc cong tic chon nhan (thumbwheel swiche), bd chuyén ddi A/D.....c6 thé thi bd

dudc doc vao thanh ghi, X Iy va sau d6 dua lai cho cdc ngd ra diéu khi€n, man hinh hién
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chuyén d6i D/A....... vi du minh hoa viéc s dung thanh ghi dudc trinh bay trong “sd tay
1ap trinh cho cdc bd diéu khién ho FX”. Chudng 5 cic Iénh ing dung.

Ngoai ra thanh ghi c6 thé dugc biéu dién bing mot chudi bit rdi rac. C4ch biéu dién
thanh ghi tif cic bit riéng dudgc minh hoa qua vi du sau.

K1Y20 biéu dién thanh ghi c¢6 4 bit bit dau tir Y20, nghia 1a thanh ghi Y23, Y22, Y21,
Y20 trong do:

e Y20 la bit dau tién clia thanh ghi

e K1 1a hiing s6 chi s6 nhém 4 bit lién ti&p ké tir bit dau tién
K2X20 biéu dién thanh ghi ¢6 8 bit bit dau tir X20, nghia 1a thanh ghi X27, X26, X25,
X24, X23, X22, X21, X20.
Ung dung cda thanh ghi.

Thanh ghi dich chuyén (shift register) 12 viing bd nhg luu trit dung dua vao chudi
lién ti€p cdc bit giit lidu riéng biét & dudng vao cda né. DIt liéu dudc dich chuyén doc theo
thanh ghi theo chiéu xdc dinh. Thanh ghi c6 kich thudc x4c dinh, bdi s6 clia 4 va bit cudi
cuing trong thanh ghi sé& dich chuyén ra ngoai bi mat.

Thanh ghi dich chuyén thudng dudc ding trong cdc ng dung diéu khién trinh ty
thong qua cdc ngd ra dugc két hdp véi tirng bit thanh ghi d6 13 viéc déng md céc ngd ra do6
tuy thudc vao trang thdi tirng bit twong tng trong thanh ghi dich chuyén.

Trong PLC, thanh ghi dich chuyén thudng dudc tao thanh tit nhém cd. Sy cip phat
nay dudc thyc hién ty dong trong tham s& cla 1énh dich chuyén thanh ghi. Hinh 2.17 trinh
bay mot mit dién hinh vé tdic vu dich chuyén thanh ghi. Trong mach nay sau khi dich
chuyén va quay cdc cd trong thanh ghi thi trang thdi cla tiing bit trong thanh ghi dugc

duing dé kich hoat truc ti€p cdc ngd ra diéu khi€n céc thi€t bi bén ngoai. Trong d6 mot sd

Trang 39
unlockplc123@gmail.com



Hoc nhiéu hon vé PLC, HMI va Bién tan tai: http://unlockplc.com

trudng hop, viéc dung thanh ghi dich chuyén c6 thé tiét kiém dugc dung lugng chuong
trinh dang k€ so véi chudng trinh dudc 14p theo cdch truyén thdng ding mach khéa 14an.
Mot ing dung pho biét va don gidn ta dung thanh ghi dich chuyén dé gidm sit
dudng di cda thanh phim trén bing tdi trong hé thong sdn xuat tu ddng, hinh 2.18(a).
trong hinh cho thiy cdc thanh phim dudc di chuyén doc theo bing tdi, véi mot t&€ bao
quang dién PH1 phat hién thanh phdm bi hu hdng cin loai ra ngoai. Sy kién nay dua 1 bit
vao thanh ghi dich chuyén d6i véi mdt phé phdm. Cong tic hanh trinh LS1, gin trén co
cAu bing tai, dung d€ gdi 1 xung v& PLC thuc hién l1énh dich chuyén thanh ghi mdi khi c¢6
san phidm (t6t hay x4u) di chuyén qua né trén bing tdi. Yéu cau 1 cdc ph& pham (phat
hién bdi PH1) sé& bi rdi vao thuing dung ph& phidm phia du6i qua mot clra. Vi thé thanh ghi
dich chuyén phai do theo vét cia ph&é phdm doc theo bing tdi va m§ clra loai bd phé
phdm ding lic. Cd ciu clra loai bd ph€ phaim md lam cho cong tic M101 khong hoat
dong. Thém mot t€ bao quang dién PH2 phat hién c6 ph& phim rdi vao thing s& ngit
mach cd ciu ctra thong qua M101 d€ bio ring thanh phim “tdt” phia sau khong roi tiép.
C5 M101 duge chot dé bdo ddm cira vin déng cho du X3 (PH2) chi nhian dugec mdt xung

rat ngin.

000
— | [MEow  HoooZz  kimido H
o0

{ [ROL  Kimdd K1 H
b1

} frono M
b1

{ {001 H
b1z

I {"rogz
b3
_| I {ro0z H

Hinh 2.17: Ung dung 1&nh dich chuyén thanh ghi

R Bl
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Cong tic hanh trinh LS1 diéu khién 2 ¢ M100 va M102 véi 1énh PLS. dnh huéng
clia cong tic thudng déng M100 & nhdnh dau tién dung dé ngin tin hiéu tif cAm bién
quang PH1 khi viéc dich chuyén dang dudc thuc hién nhim trdnh 18i c6 thé x3y ra. Cong
tic M102 trén nhdnh diéu khi€én M101 13 bdo ddm viéc déng clra trong khodng khong gian
gifta hai thanh pham lién ti€p. Cong tic X2 dung dé dit lai thanh ghi nay, chuyén tit cd

cd sang trang thai 0 vd bd qua bat ky sy dich chuyén nao hay nhan tin hiéu § ngd vao.

Phithiénzdn pp)
phim =& loai b I

2 l
AN

L= PHZ ‘ | |_|__| ‘

Phit hign o5 phE
! _Fmp Sdn phfm chit hidng 15t
phfm rdL

(a)
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I H {10 H

I [SFTL M0 M40 kS bt H

{hi100 H

[FLs w10z H

I [Mon 1 kahdtdn H

e ik o)
M1D1}J

,H/ {000 H

(b)

Hinh 2.18. Diing thanh ghi dé do vét cua phé pham
(@) So do nguyén ly
(b) Chuong trinh Ladder
3. Lép trinh s dung b6 dinh thi.

B dinh thi vé bin chit 1a mot bd dém xung c6 chu ky x4c dinh (dudc trinh bay
sau). Khi dudc kich hoat, bo dinh thi thyc hién viéc d€m xung cho dén khi di s6 xung
tuong dng vdi thdi gian cAn dinh thi. Trong PLC c6 1énh kich hoat bo dinh thi rat don gidn
vé lap trinh va st dung.

B9 dinh thi dugc ky hiéu C va dudc ddnh sd thap phan. Vi du: CO, C32, D63.

Co ch& hoat dong clia bd dinh thi nhu sau: (gid sit ding bd dinh thi TO)
Khi TO chua dudc kich hoat thi TO ¢6 logic 0; khi TO dudc kich hoat thi TO vin c6

logic 0 cho dén khi hoan tat thdi gian dinh thi thi TO ¢6 logic 1.
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Chd ¥: DPiéu kién kich hoat bo dinh thi phéi dugc duy tri trong sudt thdi gian dinh
thi. Néu diéu kién ndy khong dudc thda man thi by dinh thi ngung dudc kich hoat, nghia 1a
khong dinh thi.

Phuong phdp 1ap trinh cho bd dinh thi thudng 1a xdc dinh khoang thdi gian va cac
diéu kién dé kich hoat hay dirng bo dinh thi. Trong hinh 2.19 diéu kién kich hoat bo dinh
thi ¢6 thé 1a céc tin hiéu bén trong hodc bén ngoai PLC. Trong vi du nay bd dinh thi TO
dudc kich hoat bdi cong tic Y000. vi vy, TO chi bt dau dinh thi khi Y000 c6 logic 1.
trong khi d6, Y000 dugc kich hoat bdi cong tic thudng md X000 va thudng dong X001.
khi bi kich hoat, bd dinh thi d€m xudng tir gid tri dinh trudc, trong trudng hgp nay 1a 3
gidy, d&€n khi biing 0: khi d6 céc cong tic két hgp véi bo dinh thi d6 s& hoat dong.

Nhu véi moi cong tic khic trong PLC, cong tic dugc diéu khién bdi bo dinh thi cling dudc
st dung & vi tri ndo trong chuong trinh ladder. Trong trudng hdp nay cong tic TO diéu
khién ngd ra YOO1. mach logic dung d€ kich hoat bd dinh thi cing 12 mach logic ding dé
dirng bo dinh thi. Pay la trudng hgp thudng st dung trén cac PLC loai nhé. Mach kich

hoat bo dinh thi c6 thé nhiéu cong tic c6 lién hé v6i nhau hodc chi mot cong tic.
kAn]uli] 004

_| I I I {~roon H
Nyaluli] K20
ke @

To
— | froo1 H

Hinh 2.19 mach co ban vé bd dinh thi

Thong s6 gia tri dinh thi thay d6i tuy thudc loai PLC cia tirng hiang, thudng ta nhap
vao hing s6 ( K ) v6i don vi 1a gidy, 10 miligidy hay 100 miligidy. Thoi gian dinh thi
khong c6 dinh vi tuy thudc vao do phan gidi clia bd dinh thi st dung, do phan gidi thap thi

thdi gian dinh thi I16n nhung c4p chinh x4dc nhd, dd phan gidi cao thi thdi gian dinh thi nhd,
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cap chinh x4c cao. Gi4 tri t6i da cho hiing s6 thdi gian dinh 12 K32767. ta c¢6 bdn so sdnh

sau.

b6 phan gidi Thoi gian dinh thi t6i da Do phan gidi

100 miligidy 3276,7 gidy 100 miligidy
10 miligidy 327,67 giay 10 mili gidy
I miligidy 32,767 giay I miligidy

Do thdi gian dinh thi c¢6 gi6i han nén d€ c6 thé dinh thi dugc thdi gian 16n hon ta c6
thé stt dung nhiéu bo dinh thi ndi tiép.
B6 dinh thi TO dugc dic gid tri dinh thi 19 gidy. Khi X000 1a 1 ( nhn ndt ) thi Y001 = 1
thguc hién viéc duy tri cho cong tic X000. trong khi d6, cong tic thudng dong X000 hd vi
X000 van 1a 1, khong cho phép bo dinh thi hoat ddng cho dan khi khong tac dong vao niit
nhan nita. X000 = 0. bo dinh thi TO s& dinh thi 19 gidy. Khi hét dén thdi gian dinh thi,

cong tic TO & nhdnh diu tién hd, ngit dudng hoat ddong cho Y000 va TO ( hinh 2.20).

@ To
i
| |t {001
o1 [u]i] K490
| {To

(2}

X0 IE—

Y1 |
e 19 gidy

(b
Hinh 2.20 : Mach dinh thi loai Off — delay

(a ) Mach ladder (b ).Gidn do thoi gian.
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Mach dinh thi Long — time
Duing hai bo dinh thi ndi ti€p dé dinh thi thdi gian 16n hon. Trong vi du hinh 2.21,
dd phan gidi cia TO va T1 1a 100 mili gidy. Nhu vay, tdng thdi gian dinh thi 12
3200 + 3200 = 6400 gidy = 106,67 phuit.

;:qzu:nnl KE2000
— | (o ¥
Ta | KE2000
— | {11 ¥
T1

_| ! 0D H

Hinh 2.21: Mach dinh thi long — time

Mach Flicker

Trong hinh 2.22, mach dinh thi dudc kich va déng md lién tuc cho dén khi X000= 0
lam h3 mach. Hoat dong dugc gidi thich: khi X000 = 1 lam dong cong tic thudng md
X000, n6 kich bd dinh thi TO ( 1 gidy ). Khi dat dén thdi gian dinh thi, cong tic TO déng
lam kich hoat bd dinh thi T1 ( 1.5 gidy ) 6 nhdnh k€. Sau 1.5 gidy, T1 = 1, cong tic thudng
lam khdi dong lai T1. Cong tic T1 déng lam kich hoat lai TO. qu4 trinh trén 1ip lién tuc

cho dén khi cong tdc X000 hd, tic X000 = 0.

Eanlaln] T4 K40
| | :
— | H (o H
o K15
— | @y
{voon

Hinh 2.22: Mach Ficker phét chudi xung dung hai bd dinh

Hiuny TV
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Hoat dong ctia mach trén c6 thé dudc thay rd hon tir sd do thdi gian bén dudi. S do
nay cho thdy mach trén thyc hién viéc phat xung 1.5 gidy ON/1 gidy OOF nhan dudc &
nhdnh T1 hay nhdanh song song Y00O.

Mach One — shot midc cao

Khi X000 =1, ng6é ra YO =1; 8 gidy sau thi ngé ra YO = 0.

Kao

an
I {TO
T
| {~rooo

Hinh 2.23 Mach One-shot mic cao

Mach One — shot mc thdp
Mach One —shot diung d€ nhan dudc xung c6 chiéu rong dinh trudc phu thdc vao

thdi gian tdc dong vao mot cong tdc. Hinh 3.24 trinh bay bd dinh thi One-shot cho mic

KEIEIEII Xooo ka0

| :
| + {18 A
h101
| {100 H
Mioe  To
!
il wior
ooo M104
[ I I {000 H

Hinh 2.24: Mach One-shot mic thap
4. L3

Trong 1ap trinh PLC c6 sdn 1énh dé kich hoat bd d€m. Vé cich thiic hoat dong, bod
dém dugc 1ap trinh tuong ty nhu bd dinh thi, nhung thém vao mach nhan tin hiéu d€m su
kién. Hiu hét bo d€m trén PCL 13 bo d€m xudng hodc dém lén tlly vao diéu khién chiéu

dém. Trong hinh 2.17, bd dém CO dugc khdi dong lai (reset) khi cdng tic X002 déng. B
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dém dém xung tr ngd vao X003. Trang th4i cia bd d€m CO 1a 1 sau khi nhan dugc 8 xung
tr ngd vao X003, khi d6 cong tic bd dém CO déng 1am ngd ra YOO déng. NE&u cong tic
X002 déng trong trang khi dang d€m thi bd dé€m sé bi khéi dong lai.

(M
_| I [rsT cCo H

00 L

H) ca

co
— | fvooo H

Hinh 2.25 Lap trinh co bdn bo d€m

Trudng hdp mat ngudn cung cip dién, ta thudng phai diing bd d€m c6 kha ning nhé
(dugc nudi bang pin) nhdm tranh trudng hgp mat dit liéu quan trong.

Cédc mach dng dung ctia bd d€m trinh bay trong cédc hinh 2.26 va 2.27. Trong hinh
2.26 ¢ M100 va M101 dugc kich bdi cung ngdé X000, va ¢ M001 dugc kich sau M100.
Do d6, tdc dung M 101 1a 1am cho M100 = 1 chi trong mdt chu ky quét hién hanh ma thoi
khi X000 =1. Tin hiéu M100 dugc ding 1am tin hiéu dé€m cho CO. nhu vy, mdi Ian cong
tic X0 déng; bo dém sé ting 1.

B dém CO dudc dit gid tri 5, va khi d€m di s& xung M100 thi s& tdc dong cic
cong tdc két hgp véi bd d€m nay. Trong hinh 2.27, ¢6 hai cong tic k&t hgp véi CO: mot
cong tic CO dit & mach diéu khi€én YO va mach song song vdi né gom cong tic YO va
cong tic thudng déng M100 c6 tac dung duy tri ngd ra YO khi bd d€m CO bi khéi dong lai
va ngd ra YO = 1 cho dén khi lai c6 mot xung M100 do cong tdc X0 déng, va mdt cong tic
thit hai mic song song vdi cong tic X1 trong mach khéi dong lai bd d€m CO.

X1 hoat dong nhu mot cong tic khdi dong lai cho bd d€m va X1 hoat dong nhu 1a
mot cong tic cho phép viéc kich ngd ra YO.

Ung dung bd dém tao mach dinh thi Long —time
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N

Mach trong hinh 3.27 dém s& Ian time —out (dat dén thdi gian dinh thi 1a 3276.7
gidy) cta bd dinh thi TO. B6 d€m CO dudc dit gid tri 3, va nhu vy s& d€m 3 Ian cla
3276.7 giay tic 9830.1 gidy = 2.73 gid. C§ M56 reset bd dinh thi TO sau khi mdi Ian time-
out. Ngd ra YO dudc dung dé reset bd dinh TO véi diéu kién X1=1. Mot qud trinh dinh thi

mdi sé& dugc thuc hién khi X1 1a OFF va dudc bat ON trd lai.

LD X000 ﬂﬂl "“j‘} -
ANI M101 | | '
ouT MI100 000
LD X000 — | (M0 b
OouT MI101 "
]6]; ;? — | ReT oo H
RST CO K5 {0
LD Y000 _{
ANI M100 100 "
OR CO _{ I {0 b
ANI X002
OUT Y000 YEIEIEI| I'u11?Ei IJJE;El .f
— 1 (Y000 H
:

Hinh 2.26: Mach ting dung bo dém.
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Hinh 2.27: Dung bd d€m tao mach dinh thi Long-time

Hoat dong mach dém sau khi mat nguon.

Trong céc tng dung thuc t€ ta cAn bd dém c6 khd ning luu lai trong bd nhd céc
thong tin d€m dugc khi mat ngudn cAp dién cho PLC d€ viéc diéu khién c6 thé hoat dong
ti€p tuc theo ding trinh ty mong mudn khi dugc cip dién trd lai. Cdch gidi quyét 1a ding
theo bd d€m va bd dinh thi 6 ngudn pin nudi (n€u cb) goi 1a bd d&€m chdt. PE xdc dinh bod
dém nao 12 bd d€m chét ta xem trong bang chi tiéu k§ thuit cda ting loai PLC st dung
tuong Ung.

VI. Céc lénh iing dung

1. Nhém 1énh diéu khién luu trinh

Lénh CJ.
Toan h
Tén 1énh Chdc Ning Oa% 28
CJ Nhdy dén vi tri con trd Con trd dich hgp 1&
(Conditional Jump) dich xac dinh (PO — P63)
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Trong 1ap trinh truyén thdng trén mdy tinh, mot trong cdc chifc ning mach 1a khd
ning nhdy dén vi tri khdc trong chuong trinh tily thudc vao mot s6 diéu kién ndo d6. Piéu
nay cho phép lua chon cdc hoat dong tudng tng phu thudc vao két qua ki€m tra diéu kién.
Lénh nay cé hiéu qud rit 16n trong mdt chuong trinh diéu khién c6é nhiéu su lua cho hoat
dong kh4c nhau, va dugc goi 1a 1énh nhdy c6 diéu kién. Giéng nhu cdc tdc vu khdc, diéu
kién nhdy c6 thé 1a mot nhanh logic don gidn hay phic tap.

Hoat dong

Khi Iénh CJ dudc kich hoat thi con trd 1énh nhdy dén vi tri xdc dinh trong chuong

trinh, bd qua mot s6 budc chuong trinh ndo d6. Nhu vdy, mot sd bude 1énh khong duge xit

ly trong chuong trinh, 1am ting td¢ do quét chuong trinh.

<020

_| I {cJ Fa H
o0z
_| I {1000 H
EES

PO _H oot H

Luuy:
e Nhiéu Iénh CJ c6 thé dung chung mot con trd dich
e Cic lénh nhdy c6 thé dugc 1ap trinh [ong nhau.
e MbJi con tré dich phai ¢6 duy nhit mot con s6. Dung con trd P63 tucng duong véi
viéc nhdy t6i 1énh END
e Bt ky doan chuong trinh ndo bi nhdy qua s& khong dudc cip nhat trang théi cac
ngd ra khi ¢6 sy thay ddi trang thdi & ngd vio. Xem chuong trinh & hinh duéi: néu X1

12 ON va 1énh CJ dudc thi hanh thi ngé vao X1 va ngd ra Y bi bd qua, vi 1énh CJ budc
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con tré 1énh nhdy tdi con tré dich PO; khi 1énh CJ khong con tic dung nira thi X1 sé

diéu khién Y1 nhu binh thudng.

[mim
— | [c o H
[+
_| I {001 H
hdSmn0

=) _| I oo

e Lénh CJ c6 thé dugc dung dé nhdy qua hét chuong trinh, vi du: nhdy dén 1énh END
hay tré vé budc 0. N€u nhdy trd vé thi cn phai chd y khong dugc vugt qua thdi

gian cai dit trong bo dinh thi watchdog, néu khong PLC sé& bdo 16i.

Lénh CALL
Toédn h
Tén 1énh Chitc Nang oar;) ang
Con tr6 chuong trinh con
CALL Goi chuone trinh con c6 gid tri tir 0-62s6 mifc
(Call Subroutine) : 8 i6ng5 ké ca 1énh CALL
ban dau

Mot chife ning doi hdi cAn thuc nhiéu [an trong chuong trinh thi c6 thé t§ chic viét
chuong trinh con va né sé& dugc goi khi cin thi€t nhim trdnh viéc viét lai doan chudng
trinh d6. Do d6, ta ¢ thé ti€t kiém dudc bo nhd va thdi gian 14p trinh. Thudng chuong
trinh con dugc vi€t sau chuong trinh chinh.

Khi mot chuong trinh con dugc goi diéu khién dugc chuyén tir chuong trinh chinh
vao chuong trinh con dé khi hoan tit viéc thi hanh chuong trinh con. Piéu khién dugc

chuyén vé 1énh k€ ti€p sau Iénh goi chuong trinh con trong chuong trinh chinh khi gip
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lénh RET(RETURN) & cudi doan chuong trinh con. C4c két qud gi tri dit liéu s& dudc luu
trong cdc thanh ghi dit liéu va sau d6 cé thé dudc dung trong chuong trinh chinh. Ta c6 thé
truyén tham s6 khdc nhau mdi khi goi chuong trinh con.
Hoat dong

Khi 1énh CALL dudc kich hoat doan chudng trinh con sé€ dugc thi hanh tai vi tri con
trd dugc goi tuong tng 1énh CALL phai dung véi 1énh FEND va SRET. Xét doan chuong
trinh bén dudi, chuong trinh con P10 (sau 1énh FEND) dudc thi hanh cho dén khi gip 1énh
SRET va tr§ vé dong chudng trinh ngay sau 1énh CALL

Edaluls]

— | [call Ppim H
o0z
_| I {000 H
{FEND H
Bl
Fi0 _| } fvom1 M
[sRET H

Luuy
Nhiéu 1énh CALL c6 thé diing chung mot chuong trinh con
Con tré chuong trinh con phdi duy nhat. Con trd chudng trinh con c6 thé tir PO dén P63.
Con trd chuong trinh con va con trd dich dung trong 1énh CJ khong dugc trung nhau.
Chuong trinh con sau 1énh FEND dugc xtt 1y nhu binh thudng. Khi chuong trinh

dudc goi chui y khong vugt qué thdi gian da ddt trong bo watchdog
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Lénh FOR, NEX
Todn h
Tén 1énh Chitc Ning °anS ang
N K, H, KnX, KnY, KnM
X/ . h . z < A N 2 2 2 2 2
FOR dedinh vitribdtdauva | ¢ oy 7
sO lan lap cua vong lap
Khoéng c6
. . Luu Y: vong FOR-NEXT
X4c dinh vi trf cudi ci N
NEXT ac vt HV,CUOI cuns c6 thé néng 5 muc nghia
vong lap IR .
la 13p trinh dugc 5 vong
14p FOR_NEXT
Hoat dong:

Céc 1énh FOR va NEXT cho phép mot chuong trinh dugc 1ap lai S Tan.

[ForR Kkio H

hiZ000
_| I [ING o H

{MEXT H

e Vilénh FOR hoat dong & ché& dd 16bit, cho nén gid tri cda todn hang S c6 thé nim
trong mdt khodng 1 dén 32,767. Né&u gi tri S nim trong khodng — 32.768 va 0 thi né
tu dong dudc thay thé bing gi4 tri 1, nghia 1a vong 1ip FOR- NEXT thuc hién mot [an.
e L[énh NEXT khong c6 todn hang.

e Ciéc 1énh FOR-NEXT phadi 14p trinh di cip véi nhau, nghia 12 mdi khi c6 1énh FOR
thi phdi c6 1énh NEXT theo sau va ngudc lai. Cac 1énh FOR-NEXT ciing phai dugc 1ap
trinh theo tht ty nhu vay. Viéc chen I€nh FEND giita 1énh FOR-NEXT nghia 1a FOR-
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FEND-NEXT ciing khong cho phép. Piéu d6 tuong duong véi vong Lip khong cé
NEXT, sau 1énh do 1a FEND va mot vong ldp c6 NEXT va khong c6 FOR.

e Mot vong lip FOR-NEXT lip véi mot s6 Ian dudc dit trude khi chuong trinh chinh
két thic Ian quét hién hanh.

2. Nhém Iénh so sédnh va dich chuyén

Lénh CMP
Toan h
Ténlénh | Chic Ning S, oagz ane -
Y,M,S
So sénh hai Lata ¥': ba
D K, H, KnX, KnY, KnM, KnS, | todn hang k&
CMP gia tri dit li€u »
., T,C,D,V,Z ti€p nhau ty
(Compare) | chokétqua <, R )
o dong dudc su
= hodc > i
dung dé luu
két qua.

Céc 1énh so sanh thudng dudc dung d€ so sdnh gid tri s& dugc nhap tir bén ngoai
cho bo dinh thi hay bo dém ... vdi gid tri luu trong thanh ghi dit liéu. Tuy thudc vao cédc
1énh so sdnh st dung — 16n hon, nhd hon hay bing — cdc 1énh nay s& trd vé két qud so
sdnh. Vi du nhiét dd do dugc trong 10 niu thdy tinh dudc dwa vé dudi dang dién dp analog
bi€u di€n nhiét do trong 10. Gid tri dién dp ndy dugc chuyén sang dang digital bing
mddun A/D (Analog — Digital Coverter) gin véi PLC. G d6, né dudc doc vao bing 1énh
doc dir liéu da dugc 1ap trinh tif truc va luu vao thanh ghi D10. qud trinh x& 1y s6 liéu doc
vao nhu sau:

e Né&u nhiét d6 nhd hon 200°C thi 10 nung phéi khong hoat dong vi khong dd nhiét.
e Né&u nhiét d6 16n hon 200°C va nhd hon 250°C thi 10 hoat dong véi toc do binh

thudng (nghia 12 mdi mé nung trong 5 phut).
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e Né&u nhiét do giita 250°C - 280°C thi thdi gian ndu mot mé gidm xudng con 3 phiit
25 gidy.

e Né&u nhiét do qud 280°C thi 10 tam dung hoat dong.

Ngoai ra cic ing dung khdc nhu ki€m tra gid tri clia bd d€m va bd dinh doi véi hoat

dong can xtt Iy khi bd dém dat gid tri gitta chirng nao dé.

X000
— | [ChMF  kioD  czo w@ H
b
-
b1
-
hiz
-
Hoat dong

S1 dudc so sanh vé6i S2, k&t qua so sanh dugc thé hién qua 3 bit dia chi dau D:
e N&uS2nhdéhon(<)SlthiD=1
e Né&uS2bing(=)S1thiD+1=1;
e N&u S216n hon (>) S1 thi D+2 = 1.
Chi ¥: trang thdi logic cia D sé dugc duy tri ngay cd khi 1énh CMP khong con dugc thyc

hién. Ngoai ra, phép so sdnh trén 4p dung dugc cho s ¢6 diu, vi du — 10 nhd hon +2
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Lénh ZCP
A S Todn hang
Tén lénh | Chic Niang S, S, S, D
So Sanh K, H, KnX, KnY,
7CP mot gid tri | KnM, KnS, T, C, ) Y,M,S o
vGi khodng D,V,Z Luu Y: ba todn hang ké ti€p
(Zona . . o n ) 2
Compare) gljl tri ShO Luu 0Y: S| phai nhau ty dong CBI(}C s?u’ dung dé
két qua <, nho hon S, luu k€t qua.
= hoidc >
Hoat dong

Hoat dong giong nhu 1énh CMP chi khac 1a gid tri (S3) dudc so sanh v6i mot khodng gid

tri (S1 - S2)
e N&u S3 nhé hon (<) S1 va S2 thi bit D =1
e N&u S3 16n hon hay bing (>+) S1 va nhd hon hay biing (<=) S2 thi bit D+1 =1

e N&uS316n hon (>) S2 thi bit D+2 = 1.

' [ZCcP K100 K120 C20 hi3 H

i3

e

b

-

-
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Lénh Mov
Toadn h
Tén 1énh Chttc Nang o4t fans
S D
K, H, KnX, KnY,
MOV G4n gia tri ting KnM, KnS, T, C, | KnY, KnM, KnS,
ving nhé ndy dén D,V,Z T,C,D,V,Z
(Move) N o 14
vung nhé khéac

Céc hoat dong vé sao chép dung nhé ciing dugc ding dé ting cudng cdc chic ning
s&n c6, vi du cho phép thay doi cd gid tri x4c 14p cho bd dinh thi hay bo d€m. Céc loai ting
dung nay rat bd bién, cho phép ngudi diéu khién nhip céc gid tri tham s& khdc nhau trudc
khi hodc trong lic PLC hoat dong.

Noi dung todn hang ngudn S dugc gin vao thiét bi dich D khi 1énh dugc khich hoat.

oo
| MOV  KEOD D0

Lénh BCD
Toén h
Tén 1énh Chic Ning oan hang
S D
K, H, KnX, KnY,
BCDh Chuvén d&isg nhi | <M. KnS, T, C, | KnY, KnM, KnS,
(Binary Coded Ay : D,V,Z T,C,D,V.Z
- phén sang BCD
Decimal)

Toan bd hoat dong tinh todn ctia CPU trong PLC déu dua vao s6 nhi phin, trong

khi PLC giao ti€p v6i ngudi ding thi cAn nhip xuit dif liéu dang thip phan. Do dé6, s6
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BCD 1la dang trung gian trong viéc chuyén d6i nay va hd trg thong qua cdc 1énh chuyén
ddi trén PLC 1énh BCD diung d€ chuyén ddi s6 dang nhi phin sang dang BCD va 1énh
BIN dung dé chuyén ddi s6 dang BCD sang dang nhi phian. Pdi véi cdc dit liéu sdn & dang
nhi phian nhu cdc gid tr1 analog. Pudgc thong qua cic mo-dun chuyén dung A/D hay D/A,
céc gi4 tri nay dudc doc truc ti€p vao thanh ghi va c6 thé xi¥ Iy ngay.
Hoat dong

Gi4 tri nhi phan clia todn hang nguon S dudc chuyén ddi thanh BCD tudng ing va
két qua chuyén ddi luu vao todn hang dich D. Néu s BCD vuot qua diy hoat dong dén 0
dén 9.999 doi véi hoat dong 16 bit hodc 0 dén 99.999.999 ddi véi hoat dong 32 bit thi sé&

gay 16i 1énh nay c6 thé dugc dung dé xuat sd liéu tryc ti€p cho dén 7 doan.

oo
| [BCH D1z WEyDoo

Lénh BIN
Toédn h
Tén 1énh Chitc Ning vafl fafls
S D
K, H, KnX, KnY,
BIN Chuyén ddi s6 KnM, KnS, T, C, | KnY, KnM, KnS,
] BCD sang nhi D,V,Z T,C,D,V,Z
(Binary) R )
phan tuong udng
Hoat dong

Todn hang nguén BCD dugc chuyén ddi thanh dang nhi phan tuong ng va két qua
chuyén déi dugc luu vao todn hang dich D. Lénh nay dudc diung dé doc truc ti€p so liéu tir

bo nhan (thumbwheel switch).

Trang 58
unlockplc123@gmail.com



Hoc nhiéu hon vé PLC, HMI va Bién tan tai: http://unlockplc.com

a0
| [BIN  KExDOO D42

3. Nhém lénh x¢ 1y s6 hoc va logic

Lénh ADD
Toédn h
Tén 1€nh Chitc Ning S, > 1;2 5 D
CoOng hai gid
-Ong “ KnY, KnM,
ADD tri dglll’llllnelu,;(oet K, H, KnYi)KI\l/MiKnS, T.C, KnS, T, C, D,
(Addition) | 42"V o V.z
todn hang
dich
Hoat dong

Noi dung todn hang nguon S1 va S2 dudc cdng lai va téng clia chiing dudc Ivu vao

todn hang dich D.

oo
| [ADD D10 D12 D14

Phép cOng trén dp dung dugc cho s& ¢6 ddu nghia 1a 5+ (-8) = - 3

Néu todn hang dich nhd hon két qua tinh dugc thi chi ¢6 phan két qué vira dd véi
todan hang dich dudc ghi; nghia 12, n€u két qua 12 25 (thap phan) dugc luu vao K1Y4 thi
chi c6 Y4 va Y7 ¢6 gid tri 1. Khi xét theo hé& nhi phan s6 hang nay tudng duong vdi 9 thap

phan bi cdt bét so v6i két qua thuc 1a 25
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Lénh SUB
Toén h
Tén 1énh Chic Ning S, oaI;Z ang .
Trur hai gid tri
dirliéw, két | K, H, KnY, KoM, KnS, T,C, | oX: KoM
SUB ud luu vao D.V.Z KnS, T, C, D,
(Subtract) q . s v, V.7
todn hang
dich
Hoat dong

Noi dung todn hang ngudn S2 bi trir di ndi dung clia todn hang ngudn S1, két qud

dudc luu vao todn hang dich D.

a0
} {sue D10 01z 14

Lénh MUL
e P Toén hang
Tén lénh Chiic Nang S, S, =
KnY, KnM,
Nhén hai gia KnS, T, C, D,
tri dit liéu, két | K, H, KnY, KnM, KnS, T, C, V,Z
MUL , . .
(Multiplication) | 4U# 11U vao D, V,Z Luu Y :
todn hang Z(V)khong
dich diing & hé 32
bit
Hoat dong
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Noi dung todn hang ngudn S1 dugc nhan véi ndi dung todn hang ngudn S2, va két

qua dudc luu vao toan hang dich D.

oo
| [MUL DO bz [

e Trudng hop ndi dung MUL véi hoat dong 16 bit dugc nhan véi nhau cho két qua 1a
32 bit. K&t qua 32 bit d6 dugc luu vao cip thanh ghi D va D+1. vi du, 5 (D0) x 7 (D2) =
35, gia tri 35 (32bit) duoc luu vao cdp thanh ghi (D4, DS)

e Trudng hgp dung Iénh MUL véi hoat dong 32 bit thi 2 gid tri 32 bit dugc nhan véi
nhau cho két qué 64 bit d6 dudc lvu vao 4 thanh ghi D, D +1, D+2 va D+3

Lénh DIV
Todn hang
Tén 1€nh Chic Na :
énlé c Ning s, S, D
ija haAl/ gid 7tr1 dir K. H. KnY. KnM. KnY, KnM, KnS, T,
DIV li€u, két qua luu KnS.T.C.D.V.Z C,D,V,Z
(Division) vao toan hang T Luu Y : Z(V)khong
dich dung G hé 32 bit
Hoat dong

Noi dung todn hang ngudn S1 dugc chia cho ndi dung todn hang ngudn S2 va két
qud dugc luu vao todn hang dich D: D luu két qua nguyén va D+1 luu s6 du ctia phép

chia.

Vi du: 51(D0) : 10 (D2) = 5 (D4) 1 (D5), nghia 1a 5x10 =51
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oo
| by Do bz o

e Khi dung I€nh DIV vd&i hoat dong 32 bit, hai gid tri 32 bit dugc chia cho nhau cho
ké&t qua 32 bit. K&t qua nguyén cla phép chia sé luu vao bon thanh ghi: D; D+1 Iuu
thuong s6 va D+2, D+3 Iuu s6 du. Né&u gid tri thiét bi ngudn S2 1a 0 (Zero) thi mot 16i

hoat dong s€ thyc thi va 1énh DIV bi x6a bo.

Lénh INC
Toan h
Tén 1énh Chitc Ning °a1;) s
INC Tdng ndi dung todn hang | KnY, KnM, KnS, T, C,
(Increment) dich mot don vi D,V,Z
Hoat dong

Khi 1énh nay dudc thyc hién thi ndi dung todn hang dich D tdng 1én 1
e DGdi v6i hoat dong 16bit, khi két qua dat dén + 32.767 thi 1énh INC ti€p theo s& ghi
gid tri — 32768 vao todn hang dich D.
e D01 vdi hoat dong 32 bit, khi két qua dat dé€n +2.147.483.647 thi 1énh INC tiép theo
s€ ghi gia tr1 -2.147.483.648 vao toan hang dich D.

Lénh DEC
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Toédn h
Tén 1énh Chitc Ning 0 ']’) ane
DEC Tédng ndi dung todn hang | KnY, KnM, KnS, T, C,
(Decrement) dich mdt don vi D,V,Z

Hoat dong

Khi 1€nh nay dugc thyc hi€n thi ndi dung todn hang dich D ting I€n.

e D&i véi hoat dong 16 bit, khi két qud dat dén — 32.768 thi 1énh DEC tiép tuc s& ghi

gid tri 32.767 vao todn hang dich D.

e D&i véi hoat dong 32 bit, khi két qud dat dén -2.147.483.6478 thi 1énh

e DEC tiép theo sé& ghi gia tri -2.147.483.647 vao toan hang dich D.

iy

4. Nhém 1énh quay va dich chuyén chudi bit

{[bEC DD ]-|

Lénh ROR
Toéan h
Tén l¢nh Chitc Nang ofn hang
D n
KnY, KnM
R K.H
o1 KnS,T,C,D,V,Z &
ROR Quay chuoi bit n L Luu §-
(Rotation Right) | sang phai ‘n’vi tri Hoat d@ng16}t,,'it - P}II(())itt i@érrllg ;26 ll))lltt ;153126
Hoat dong32bit Kn=k8 it dong =

Hoat dong
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Chudi bit clia todn hang dich D dugc dich chuyén sang phdi n bit khi 1énh nay dudc
kich hoat. Bit cudi cing dudc dua trd lai bit dau tién cia chudi va dudc sao chép vao nho

M8022 (carry flag). Trong vi du bén duéi minh hoa ndi dung cia DO bi€u dién chudi bit.

oo
| [ROR DO ket

—
—
—
—
—
—
—
—
L
—
L
L]
L
L
L
L

ﬂ Me022 |+

0
Lénh ROL
Toan h
Tén lénh Chitc Néang oan hang
D n
KnY, KnM
KnSnT c Jg vz K.H
ROL Quay chudi bit ,Ll,l'u,"’ ’ Luu §:
Hoat dong32bit Kn=k8 itdong =

Hoat dong
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Chudi bit clia todn hang dich D dudc quay sang trdi n bit khi 1énh ndy dudc thy

hién. Bit cudi cing dudc sao chépvao cd nhé M8022(carry flag). Trong vi du bén duéi

minh hoa ndi dung ctia DO bi€u dién chubi bit.

y

b

Ma022

Lénh RCR
Toédn h
Tén lénh Chitc Néang oan hang
D n
KnY, KnM, K
RCR Quay chudi bit KnS,T,C,D,V.Z Lu{l ’
(Rotation Right | sang trdi ‘n’vi tri Luu y: A 3
Hoat d 16 bit n<16
with Carry) trung gian M8022 | Hoat dong16 bit Kn=k4 H(())i t d%rrllg - bilt Illl<_32
Hoat dong32bit Kn=k8 reaong =

Hoat dong
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Chudi bit ctia thi€t bi dich dudc quay sang phdi n bit qua trung gian M8022khi
1énh nay dugc thuc hién.Bit cyc phai dudc chuyén vao ¢ nhd M8022 (carry flag) va trang

thdi trudc d6 clia M8022 dugc chuyén vao bit cudi cia todn dang dich D.

oo
| [ROR DO ik

._.
—
—
—
—
—
—
—
L
L
L
=]
L]
L]
L
L

z
[}
O
]
]
-

0
Lénh RCL
Todn hang
Tén 1€nh Chitc néng
D n
KnY, KnM,
.. . KnS,T,C,D,V,Z K’H,
Quay chuoi bit , Luuy:
RLC sang trai ‘n’ vi tri Luay: Hoat dong 16 bit
(Rotation left with & ) Hoat dong16 bit pcong
carry) qua trung gian Knekd n<16
y M8022 - | Hoat dong32 bit
Hoat dong32bit 1<32
Kn=k8 -
Hoat dong
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Chudi bit ctia thi€t bi dich dugc quay sang trdi n bit qua trung gian M8022khi
1énh nay dugc thuc hién.Bit cuc trdi dugc chuyén vao ¢d nhé M8022(carry flag)va trang

thdi trudc d6 clia M8022dudc chuyén vao bit ddu tién clia todn dang dich D.

-

{ROL DO ke ]-‘

Y

Me022
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Lénh SFTR
Todn hang
Tén Lénh hirc N& :
én L¢ Chic Ning S I~ " =
Di
10}; K,H
SFTR chuyén Loy -
(Bt liltl)lﬂ chuoi Elf. XYMS | YMS FX:n2 <n1<1024
e Sfm,g P z/u FXO0,FXxON: n2 <nl<512
n’vi tri
Hoat ddng
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Lénh nay sao chép trang thdi (bit) clia todn hang n2 vao ngin x&p bit ¢ chiéu dai
nl va n2 bit dif liéu hién c6 trong ngin x&p dugc dich chuyén sang phai n2 bit néu bit ndo

vuot qud gidi han nl thi s& bi mat.

]
’xiH [SFTR X000  hid K12 K ]-‘

W1 5[WI14(M13{ W12 M11{M10| Mo [ ME M7 | Ma | M5 | M4
Lénh SFTL
Toén hang
Tén Lénh hitc Na *
énLé Chitc Néng S D ol -
Di
ich K,H
SFTL chuyén Luu -
(Bllt fstl)nft ch;mltl)/l.t X,Y,M,S Y.M,S FX:n2 <n1<1024
© Sang tal FX0,ExON: n2 < n1<512
n’vi tri

Hoat dong
Lénh nay sao chép trang thdi (bit) clia todn hang n2 vdo ngin x€p bit ¢6 chiéu dai
nl va n2 bit dir liéu hién c6 trong ngin x&p dugc dich chuyén sang trdi n2 bit néu bit ndo

vugt qud gidi han nl thi s& bi mat.

0o
riH [SFTL X010 yoOoOo K1z K ]-‘
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H12|X11)X10
¥ Yy r
¥11|¥10| 9 ¥e | Y7 | ¥a ¥5 | T4 | Y3 T¥2|¥1| Y0

VII. K¥Y THUAT LAP TRINH PIEU KHIEN TRINH TU
Vi du vé c4c budc thii tuc tdng quit
Trong bai todn diéu khién trinh tu, dé thuc hién co hé théng cic cong viéc didu
khién va trdnh t61 da thiéu sot ,nhim I4n trong qud trinh thuc hién .nguoi cdn bo ky thuit
cdn thuc hién mét s6 budc co tinh chat ky thudt nhi sau:
Budc 1: Xay dung sd @6 phdi hgp thao tdc cong nghé clia mdy hodc hé thong thiét bi
can dieéu khién
Pay 1a cong viéc ¢6 yéu ciu tuong ty nhu khi bit tay vao viéc thi€t k€ mot mdy mdi.
Ngudi thyc hién phai cin cif vio yéu cau hoat dong cia may d€ tir d6 hinh dung va phan
tich trinh tw cdc budc thao tdc that chi ti€t clia tirng khdu chdp hanh hodc tirng bd phan
chap hanh clia mdy ciling nhu sy phoi hdp cdc hoat dong gitta chiin.
Qud trinh phan tich va phdi hgp cdc chuyén dong hoic cic thao tic thudng dugc thuc
hién dudi dang mot s6 do phdi hgp. So d6 duge thuc hién duéi dang cac ddi hinh chit nhat

k& ti€p nhau. Mbi dai tugng trung cho dién bién theo thdi gian qué trinh hoat dong cla
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mdt khau chidp hanh hoidc mdt bd phan chdp hanh nhim thyc hién mot thao tdc cong nghé
nao do.

So d6 trang bén minh hoa viéc phan tich va dién bién clia qué trinh hoat dong trinh
tu trén mot tram trOn bétdng tv dOng.

So do6 phoi hop cic thao tdc cong nghé cho phép ngudi thiét k&€ hinh dung toan bo
qué trinh hoat dong clia mdy hoiic ctia hé thong thi€t bi bao gdm trinh ty céc thao tic va
thdi diém bit dau ciing nhu két thiic thuc hién cla tiing thao tdc. S do phdi hop nio sé
1am cd c& cho viéc soan thdo chuong trinh diéu khién PLC ciing dong thdi 12 tai liéu gdc

cho viéc hiéu chinh sy 1am viéc cda mdy hoic hé thong vé sau.
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Tén ggi thao tde fthist ki T hai ginn thye hign ede thae tde, tinh b ng gidy

hode co cd'v tde d4 ng 10 20 30 40 50 60 70 &0 80 100 110 1320
Binh lrong 44 of 1/ e ofp '
ligw 1hoat dong

Binh lrong 44 of 2/ Cwa
cdp iy 2hoatddng

Binh lrgng 44 of 3/ Cwa

13
cdp Lidu 3 hoat ddng

Pinb lrgng od Cia odp

ligu 4 host dong 15 Chuy kimdtme tedn =125 gidy

3

BEinh lrdng nwde! Bom

nwdc hoat ddng 40

Binb lrgng phy gisd Bom

phy gis bost ddog 40

Binh lrdng zimdng! Bodng
of @i Zim&ng bhogt dong

40

Mang g3y war liguw/ Edng 20
oo nfng giu boat dong

33 var ligw zudng bdn won
/M1 cifa nap sy —Eong oo
ndng gau di chuyen usp 10
doan cudi

33E nrdc vio bdn mond Ma
YEL X3 W

10

3E phu gia vao bdn won!
MZ van =3 phy gis

10

38 =i mang vao budn mand

X 10
s =i ming ot dong

Ha gau v& vi mwich? odp
Ligu! Brvdng oot ndng ha gau 20
boat dong

Tmon bedng! Bdng oo quay
cgnh khudy hostddng

73 bdwtng [vao phify hodc 0
v3o ze) 3y lanh Jong
hodc m? ct'a =3 betdng
boat ddng

Trang 71
unlockplc123@gmail.com



Hoc nhiéu hon vé PLC, HMI va Bién tan tai: http://unlockplc.com

Budc 2 :Lap so d0 khdi diéu khién trinh tw

Cin ct vao sy phdi hgp cdc hoat dong hoic céc thao tdc clia cdc bo phan chidp hanh
trén may thiét k€, ngudi can bod ky thuat sé thuc hién mot cong viéc tuong tv tiép theo 1a
lap so d6 khdi diéu khién trinh ty (dang luu dd —flowchart hodc so do chiic ning —
function-chart). Cong viéc nay 12 mot budc ti€p cin hon nita cda qud trinh diéu khién. Tuy
theo mic d6 quen cdch st dung mifc diéu khién d€ mo ta chudi tuin tu cdc thao tic cong
nghé ciing nhu céc tinh hiéu diéu kién cho tiing thao tic.

Budc 3: Chuin bi phin citng va dic td tham s6 vao/ra

Cong viéc Iya chon cédc co ciu tdc dong chap hanh nhu lva chon cdc dong co, xy lanh
khi nén hay xy lanh dau ép, lua chon cdc loai van diéu khién,... c6 lién quan mat thiét véi
qud trinh diéu khién da téng hop do nhiéu yé&u t& nhu dic tinh k§ thuit co ciu tdc dong c6
phu hop véi may thi€t k& hay khong,két cAu c6 phu hgp hay khong, khong gian cé cho
phép bd tri loai cd ciu tic dong dé hay khong; va mot yéu t& quan trong cd tinh chat
quyét dinh 12 thdi gian va tdc do clia cd ciu tdc dong dudc lua chon c6é phi hop thda min
vdi yéu ciu phdi hgp thao tac trén mdy hay khong.

Ngudi thiét k& phai chon k§ dé tim ki€m cdc co cdu tic dong phii hdp nhat va md td
day dd cdc thong s6 k§ thuat clia ¢d ciu tdc dong, ching han nhu cdc gi4 tri dién 4p hay
dong dién tidc dong vao dong cd dién hay tdc dong vao cdc van dién tir diéu khién cic xy
lanh khi nén. Cdc tinh hiéu c6 lién quan mat thi€t vdi cdc ti€p diém ngd ra ctia PLC.
Twong ty, cdc tin hiéu tif cic cdm bi€n; phdn dnh trang thdi cd cau tdc dong, dudc dua dén
cac ngd vao PLC.

Thong qua viéc lua chon va dic td cdc tham s§ vao/ra ndy, ngudi thi€t k€ s& cung
cAp céc sO liéu can thiét cho viéc thiét k€ mach giao ti€p gitta PLC v4i mach cdng suat

clia cd ciu lao dong, x4c dinh ngd vao/ra dé€ lwa chon PLC thich hop.
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Budc 4: Lap trinh

Véi day du dir liéu dugc cung cap tir cdc bude thuc hién trén, cong viéc ti€p theo cla
ngudi 14p trinh 12 soan thdo chuong trinh diéu khién cho PLC dé thuyc hién viéc diéu khién
mdy hay hé thong ding theo chuong trinh da thiét k&. Tuy theo khi ning quen st dung
loai ngdn ngif 14p trinh trén PLC ndo ma ngudi 14p trinh s& chon lya dé soan thdo chuong
trinh. Véi cdc chuong trinh don gidn,cdc phain mém clia cdc hing cho phép bién dich dugc
chuong trinh dugc viét theo ngdn ngit nay hay ngdn ngit khéc.
Budc 5: Chay thit va hoan chinh chuong trinh

Pay 1a cong viéc hét sitc ty nhién phdi thuc hién sau khi 14p trinh. Viéc chay thit
chuong trinh dudc thuc hién trong hai ch€ do :

e Ché& d gia 1ap (ch€ d6 offline): cho chay chuong trinh va theo ddi ddp dng cla cdc
ngd ra thong s6 thong qua dén led.Pén led & ngd ra cu thé sé hién thi cho tin hiéu xuat &
ngd ra cho cd ciu tdc dong va dédp ng chiing .

e Ch€ @6 thuc (ch€ dd online):sau khi chay thif va diéu chinh chuongtrinh trong ché&
dd gia 1ap hoan hdo .Chuyén ch& do hoat dong trén

e PLC va ndi mach giao ti€p v6i mach cong suit dé diéu khién mdychay trong ché&
dd thuc .Trong ch& d6 nay ,véi cac ddp tng thyc cla cdc cd ciu tdc dong khi khong tai va
khi ¢6 tdi s€ gitip cho ngudi 1ap trinh hiéu chinh chuong trinh Ian cudi trude khi dua vao
van hanh thyc sy trong sdn xuit.

1. Piéu khién trinh ty dung thanh ghi
a) Nguyén Iy cd ban diéu khién trinh tw diing thanh ghi:
+ Thanh ghi phdi c6 s6 bit it nhat bing vdi s6 budc trong tic vu diéu khién va mdi bit sé&

thé hién mot budc .
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+ Logic 1 dugc dua vao bit dau tién khi bit ddu qud trinh diéu khién, bing cich dung 1
mach logic kich dong OUT

+ Logic 1 sé& chuyén dich tir bit ndy sang bit khéc trén thanh ghi kich hoat bugc tuong tng
vdéi bit 1 dé va vo hi€u bit trude do.

+ Bit nay dich chuyén trén sudt thang ghi biing 1énh dich chuyén thanh ghi, 1énh SFTL

+ Khi hoan tat chu ky trinh ty, toan bo ndi dung thanh ghi sé dudc dit gid tri 0 bing 1énh
RST, khi diéu khién dudc thda min .

b) Vidu vé dieu khién tay mdy diing thanh ghi

Gidi han trdi

L35 (X5)
Vit gde ; ¥34, TRAI _
£ oo ¥33, PHAI Tk Glfllsgs_tgat;én
31 - Gidi han
N hii LS4 (X4
XUONG|  |ygq phdi L34 (X4) N [ NN
Gidi han dvdi Gidi hanml
L32(XD) L32 (XD

EY

Yéu ciu: Kich hoat cdc cd ciu tic ddng bing van solenoid cho cdc hoat dong LEN,
XUONG, PHAI, TRAI theo trinh tu trong hinh 2.28 (a)
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MI1Ol  MI03  MI05  MI07 . Mit khdi dong
Vit gde - ) — FEO
M102? Mlod Mios ©UT RET I
l V100
Mt nhdn 'CHAY
i T wmiol
FB1 (¥13 : o Fl, wan zolenoid
XUONG o X¥USNG
Céng tic gidi han dudi —» J‘
L372 (X2) T M102 5 ——
LEN - . "E.H]:_.SENE'HDJ.
Cdng tic gidi han tén ——» J‘
L33 (X3) T M103 = =
7 e ,"E.HS_.‘_D Snal
PHAL > AL
Cong tic gidi han phdi ——»
L34 (X4) —|_ WI104 - —
: o , wan solenol
XUSNG ~UANG

Cong tic gidi han tedi  |——»

T WI05
La2 (32 -
LEN s T2 vanzolenoid
LEN
Cong tic gidi han dudi —»
| Mi0s
L33 (X350 TRAI » 4 v?gﬁllencid

Cdng tic gidi han tedi ——*
L35 (X5 T M107

Céng tic gidi ban trdi LS5 (XS
Céng tic gidi han trdn L33 (X3

Ty vdn i td gde

T
(b)

Hinh 2.28 (b). So db chtrc nang trinh tu diéu khién tay may
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Tai vi tri ban dau, khi nhan nit CHAY, tay mdy di chuyén xudng (XUONG) dén
khi cham cong tic LS2, di chuyén 1én (LEN) dén khi cham cong tic LS3, di chuyén sang
phai (PHAI) d&n cham cong tic LS4, di chuyén xudng (XUONG) dén khi gap LS2 va dén
khi cham LS3, di chuyén sang trdi (TRAI) dén khi cham LS5 va trd vé vi tri ban dau.

Luu do so do chic ning (hinh 2.28 (b)) cho thiy cdc ngd vao/ra st dung va trinh ty hoat
dong cla tay, mdy. Theo sd do trén, mdt s6 cong tic hanh trinh duge st dung lai trong qué
trinh diéu khién, nhung tai cdc thdi diém khdc nhau cia chu trinh hoat dong tay mdy. Né&u
chuong trinh diéu khién tay mdy hoan toan dua trén su két hdp logic clia cdc ngd vao thi
hoat dong s& khong trinh ty. Qud trinh diéu khién c6 tinh chit theo mdt trinh ty ndo d6; do
d6, ta phdi cAn nhé cdc budc hién hanh dé tir d6 kich hoat budc k€ ti€p khi théa man diéu
kién chuyén budc. C6 thé thdy 16 ring tai mot thdi di€ém chi c6 mot van soleniod hoat

dong.

PBS-Run |
—& #—RUN

FBP-Stop—e e— STOP

COM hay 24V
0 o chl thi i to g
PBO - Khdi déng lai |
—e *— %0 -
¥l Van XUONG
FBE1 -Chavw J—
: —* #— Xl
T2 Van LEM
LS72 - Gidi han dudi | e~ e—| w7
3 Van TRAI
LS3 - Gidi han tién e &— X3
T4 WVan PHA
COM bay 4V an PHAI

LS4 - Gidi han phdi [ e | w4

L35-Gidihantdi L oe—| w5

Hinh 2.29. So d6 ndi day céc ngd vaolra

RV}
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Viéc diéu khién trinh ty trén c6 thé thuc hién bing cdch dung thanh ghi. Vi 1énh
dich chuyén thanh ghi buéc s& dugc dich chuyén tuong ¢ng véi bit trén thanh ghi va xuat
tin hiéu cho ngd ra. Nhu vay, khi chudi dit liéu 1001 dudc dua vao thanh ghi, chudi do sé&

dudc chuyén doc theo thanh ghi, xem bing sau

Noi dung cia thanh ghi khi djch chuyén

Xung kich hoat dich chuyén Dit li€u dua vao N6i dung thanh ghi
0 0 0000 0000
0 1 1000 0000
1 0 0100 0000
2 0 0010 0000
3 1 1001 0000
4 0 0100 0000
5 0 0010 0000
6 0 0001 0000
7 0 0000 1001

Dong I1énh RST s& dit thanh ghi vé gid tri O khi ¢6 xung kich hoat. Thudng dung
thanh ghi tao thanh tirng bit riéng biét, goi 13 cd, mdi cd c6 thé sit dung nhu cong tic logic
trong chuong trinh. Trong vi du trén, cdc ¢ M100 d€n M107 tao thanh 1 thanh ghi 8 bit
(hinh 2.30). C4c bit trén thanh ghi ding dé€ kich cdc nhianh ngé ra tuong ng véi cdc cudn
soleniod (Y30 dén Y34) va dudi dang cong tic logic thudng md hay thudng déng trong
nhdnh I&énh dich chuyén thanh ghi.

Hoat dong

Trong hinh 2.28 dén 2.30 thong qua cong tic LS3 va LS5 noi ti€p vdi cdc cong tic
logic thudng déng M101 dé€n M107 kich 1énh Out M100. Mach nay dung dé dua logic 1
vao M100 chi khi tay mdy & vi tri gdc. G céc budc khac, mach trén bi hd nén M100=0 c6

tdc dung dua logic 0 vao thanh ghi. C5 M100 132 On khi dang & vi tri ban dau, va diéu dé
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dudc nhin biét thong qua Y30. Niit nhan CHAY (ngd vao X1) ¢é tdc dung dich chyén
thanh ghi, Iam cho bit 1 dich chuyén tir M100 dé€n M101; do d6, M101 13 1, M100 thanh 0.
C3 M101 1a 1 ¢6 tic dung kich hoat cudn soleniod di xudng (DOWN) thdng qua mach
cong tic logic M101 va Y0O1. Luu ¥ ring nhdnh song song dau tién, M100 ndi ti€p X001
bay gid khong con tac dung.

St chuyén budc

Viéc dich chuyén tir bit 1 tir ¢& nay sang cd ké ti€p khong c6 van dé thdi gian chuyén
budc, vi bit 1 ra khdi cd ndy sé dich chuyén sang cd k& ti€p. Trong vi du nay cdc cd
M100-M106 tao thanh mach cong tic khéa 1in trén nhinh 1énh dich chuyén thanh ghi
SFTL. C4c cJ nay lai n6i ti€p véi cdc diéu kién chuyén budc, cong tic PBO va cdc cong
tic hanh trinh tir LS1 dén LS5. Sy khéa 1an nay ddm bdo chi c6 mot bude dugc thuc hién
tai mot thdi diém.

Luu y ring diéu kién thodt khdi mot buéc ciing 1a diéu kién thuc hién budc k€ tiép.
Vi duy, diéu kién ra khdi buc ban dau 1a M100 va X001va diy ciing 1a diéu kién dé thuc
hién budc 1 (M101). Viéc st dung thanh ghi khong c¢é khd niing chot 1a diéu cin thiét vi
céc bit trong thanh ghi duy tri trang thai khi ching dudc diat lai (reset) hay khi thyc hién
dich chuyén thanh ghi.

Khi dich chuyén d&€n M107 ,né kich hoat 1énh RST. C§ M107 khong kich mot ngé ra
vat 1y nao ca, va n6 dugc st dung ¢ nhanh 1énh OUT va 1énh RST thanh ghi. Vi viy,
M107 c6 tac dung dua thanh ghi vé gid tri O va kich tay mdy khi & vi tri g&c. Khi dé, logic
1 cia M107 ciing dudc dit lai, va diéu d6 1am cho M100 lai ¢6 logic 1 khi may & vi tri
gdc. Qud trinh diéu khién bit dau chu trinh méi .Mdt cach khdc d€ dit lai thanh ghi 1a

diing nit nhan & ngd vao X0 va cong tic X0 dugc ndi song song véi M107.
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DPoan chuong trinh con lai s& dudc trinh bay chi ti€t & chuong trinh sau, thi€t k&

chuong trinh

muﬁl xnn::SI I'u11?'1_ I'u1'1IT'I2_ I'u11?3_ I'u11?4_ hﬂ*l?ﬁ_ rm?a_ rm??_
£

— | | i 1 4 1 1 4 y 4t {M100 4
pyulula] 107
_” H [RsT w100 H
Ful 1L AU
_| I I I [SFTL mi-100 hi100 (G5 kA ]—
Tliﬂ A0z
hi102 A003
b 103 004
104 X002
Wl 105 X003z
kA 105 HO05
1000

I {7000 H
1011

I {001 A
hd 104
hi 102

I {00z
M103
— | Y003 H
K110
_| I fo0d M

Hinh 2.30. Chuong trinh Ladder diéu khién tay may ding thanh ghi dich chuyén
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Thiét k&€ chuwong trinh

Trong hau hét cdc yéu cau logic cho cic dong l1énh dich chuyén ,reset va dua dif liéu
vao thanh ghi dich chuyén 13 dé& hiéu ,khdng cin budc thiét k& chuong trinh. Tuy nhién
biéu thic logic ¢6 thé quyét dinh tic cd cdc logic diéu khién chuong trinh. P&i véi vi du

trén, biéu thdc diéu khién nhu sau:

CUT =3533 M101 M102 M103 M104 M105 M106 M107

RET =X0+NM107

SFTL =MI100X1 +M101 X2 + MI102. 53 + M103 X4 + M104 35 + M105 X6
T =M100

T1 =MI101 + M104

T2 =M102 + M105

T3 =MI103

T4 =MI105

Chuong trinh ng6én ngit Instruction nhu sau :

LD X005 AND X002 CREB
AND X003 CRE SFTL WM100 W00 K2 Kl
AMI MIL1O1 LD  MI102 LD M100
AMI O N1O2 AND X003 CUT Y000
AMI W103 CRBE LD w101
AN N1O4 w103 OR w104
AN NLO5 AND X004 OUT FOO1
AMI NI1O0B ORB LD M1072
AMI N1O7 LD w104 OR w105
OUT  W100 AND X002 OUT 002
LD X000 ORB LD M103
AND N107 LD w105 CUT Y003
RST  N10D AND X003 LD M106
LD WI10D CRB CUT TFO0&
AND X001 LD w106
LD M1O1 AMD X005
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2. Diéu khién trinh tv ding Stepladder
Stepladder, goi tit 1a STL, 1 cong cu diéu khién rat hiéu qua. K§ thuit lap trinh
ndy tuong tu véi sy sd do bi€u dién sd do chifc ning clia hoat ddng trinh tu, thay thé
phuong phdp dung td hgp logic truyén thong. Lap trinh Stepladder c¢6 dic diém 1am
cho viéc diéu khién trinh ty dudc don gidn nhu sau:
e Kh4 ning giit dudc trang thdi hién hanh hd ding ¢& c6 kha ning chot.
e Ty dong vo hidu (reset)trang thdi trudc d6 khi chuyén vao trang thdi hién
hanh .
e DE dang phan nh4nh song song cd dang OR va AND.
K§ thuat 1ap trinh ndy dugc hd tr¢ thong qua cd trang thdi S.

Trudc khi khdo sét 1ap trinh Stepladder,ta cAin xem qua mot vi du cho thdy moi
quan hé giita stepladder v6i sd do chitc ning & hinh 2.31. SG do chitc ning & hinh
2.31 (a) mo ta trinh ty cdc budc hoat dong (trang thdi ). N6 cho thdy dugc trinh ty cdc
budc, hoat dong titng budc va cdc dieu kién chuyén budc trong chudi trinh tu. Va
trinh ty nay c6 thé thuc hién bing 1ap trinh stepladder .

a) Hoat ddng ctia mach trinh t STL

Trang thai S10, trang thdi khéi tao,dugc kich hoat khi cong tic X0 déng. S10
kich ngd ra YO va c6 cong tic chuyén trang thai X1. Khi cong tic X1 déng (do kich
YO0) trang thai S11 dudc kich hoat va ty dong v hi€u trang thai trudc do S10, khi do,
S11 dugc chot va trd thanh trang thdi hoat dong. Tudng ty S11 ciling c6 cong tic diéu
khi€n chuyén trang thdi S12. Viéc vd hiéu va chdt trang thdi dudc thuc hién ty dong
bdi co ché& diéu khién STL. Thit tw STL 12 tiy chon, vi du, cd trang thai S20 c6 thé
thay th€ cho S10 trong vi du trén .

Phin sau sé trinh bay chi tiét hon vé k§ thuit 1ap trinh STL
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Vi du vé diéu khién trinh tu ding Stepladder

Bit ddn __| 0

Bitdc 1 S10 F0, d xuing
— x1

Bt 2 511 1, kep
%

Butdc 3 312 Y2, di 1én

Hooo

[l

ZET 510 :I'

510
Tl {voon

001
, SET 511 :I—

1 4 \‘
ey Yool

X002
SET 512 :|_
s12

-
—erL| vooz ]
003

Y [ wras H

(b

|

[

Hinh 2.31. (a) Biéu dién so d6 chirc nang mot chuong trinh don gian
(b) Chuong trinh dung Stepladder
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b) Lénh STL va 1ap trinh STL
Lénh STL (Stepladder)

Lénh STL thé hién dudi dang cdng tic STL cho phép déng hay md cdc trang thdi theo
trinh tu. Hinh 2.32 (a) trinh bay mach Stepladder cd ban; hinh 2.32 (b) 12 mach thuc hién
chiic ning twong dudng bing ciach dung 1énh cd ban

Trong hinh 2.32 ngd ra Y1 dugc kich hoat khi cong tic Sa va Sb déng. Sau d6, néu
cong tic Xc déng, trang thdi Sd trd thanh hoat dong va cong tic tuong ng s& dit xudng
(reset) trang th4i Sa. Piéu nay lam hg cong tic Sa ban dau, va trang th4i ban dau bi vo
hiéu. Tuy nhién, 1énh SET Y1 va SET Sd c6 tdc dung tu chdt Y1 va Sd, ching sé& giif trang
thai hoat dong trir khi né dugc v6 hi€u bGi Iénh RST & dau do trong chuong trinh. Tac dong
d6 thuc t€ xdy ra d6i voi Y1: khi ¢ M105 1a ON, & cudi chudng trinh khi ¢6 canh 1én cong
tic Sd ,do 1énh PLS, né thyc hién dit & dau chuong trinh thong qua mach cong tic M105.
Luy y vé c¢d Master Control, M106, hinh 2.32 (b). Khi 1énh MC M106 hoat dong, doan
chuong trinh gitta gdp 1€énh MC M 106 va MCR M106 s€ hoat dong binh thudng.

O chuvén trang thdin

H
STL Sa sa Xb
LD Xb ST‘l H {vooi
COUT Y1 L{Eﬁ:
LD Xc | {7 5d
SET 3d Prad

Chuyen trang thdi n+l
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LDy KI105 -
RET %1 —|5' {rRsT DO H
LD =a | [ MoMOMIDD H
OUT W10&E }&"
WC WI105 | {sET voai H
LD Xb LS
SET ¥1 — | {=ET 24 H
LD e ¥

[ [RsT =& R
SET =d
LD =d [FLS w05 |
EZET =a
FL= WI105 [McR w0 H
NCR MO

Hinh 2.32: Cd ché€ Stepladder — (a): Mach cd bin STL;
(b): Mach tudng duong ding 1énh cc ban
Nhu vay, mach STL dudc ph4t trién tir c& diéu khién MC va MCR. N6 cho phép trang
th4i hoat dong thanh trang thdi hién hanh, thyc hién tdc vu trong trang thii d6 va chuyén
trang thdi khi thda diéu kién. C4c dic diém nay lam cho k¥ thuat 1ap trinh STL 13 cdng cu
chuyén dung cho hé thong diéu khién trinh ty.
Lap trinh dung STL
Hinh 2.33 cho thdysy tng dung ¢ STL diéu khién trinh ty hai budc. Sau cdng tic STL,
cong tic thudng déng va thudng md dugc st dung dé biéu dién logic trong budc hién hanh.
Twong tv 4p dung cho cédc trang théi ti€p theo. K&t thiic doan chuong trinh STL biing 1énh

RET.
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=TL 510

LD 001
OUT Yooz
LD w102
=ET =15
=TL E15
OuUT Yao3
LD 004
RET

LD Y3

AND X002
OUT K104

=10

STL :'iI":'l
L | e
- I {zE
K102
H [3ET 848 F
s15
STL
I {003 3
30004
| fe=
—|| Tos X
[ ags -
| REr J—
b yuink] 002
1 [
—|| ] i &

Hinh 2.33. Chuong trinh STL
c) OR nhdnh STL (chon nhdnh song song )

Hinh 2.34 so do chtc ning va chuong trinh ladder dé chon gitta hai nhdnh a va b, tiy

thudc diéu kién vao nhanh, X1 hay X4. Ca hai nhanh diéu c6 chung trang thdira I1a S16.

g1l _@
}[ r
__NhﬁnhA w1 NhﬂnhB
512 _@ 514
x| w L
Sk _@ 515 @
x L X T
1@
¥ |
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n
ok ok
ﬂ1= {SET =12 R
B
- -y [seT S#4  H
T
'“'_H.- {1002 A
- . .
s _‘|I {SET 131 H
T
sk o3
i
I [SET =% }
A
TL
0 E {7004 M
e ﬂs {sET &1 H
TL
. - {005
Ca]
. _| [seT 514 H
TL
o | bvooe 3
Saard
_| [sET 817 H
=TL a1l =TL =12 LD X003 STL 515
ouT T001 oUT Y002 SET 31 OuT  YO00s
LD X001 LD X002 sTL 514 LD K04
=ET 517 =ET =13 OuT Y04 SET 516
LD X004 =TL =13 LD X005 STL 516
=ET =14 OuT Y003 sET  E15 oUT  Y00&

Hinh 2.34:Chon nhédnh hoat dong trong chuong trinh STL
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Phén nhdnh
Lap trinh chon nhdnh biing cdch OR cdc diéu kién sau trang thai S11. Vi thé&, néu
X1 1a ON sau S11, trang thai S12 kich hoat va nhdnh A dugc chon. Tuong tu, néu X4
1én ON, trang thai S14 dudc kich hoat va nhanh B dudc chon. Trang thai trudc d6 S11
tu dong vo hiéu khi S12 hay S14 dudc kich hoat.
Hgp nhanh
Trang thdi chung S16 dudc kich hoat tir trang thdi S13 thu¢c nhdnh A hay S15
thudc nhdnh B. Trang thai tru6c d6, S13 hay S15 bi vo hiéu ty dong tir S16 bdi cd ch€
diéu khién STL. Viéc hgp nhdnh dugc thyc hién bing cdch 1ap chuong trinh cdc diéu
kién X3 va X6. Thuc hién tuong ty nhu thém cac nhdanh khac.
d) AND nhédnh STL (phén nhdnh song song )
Hinh 2.35 minh hoa cdu tric da nhdnh A va B, viéc thuc hién vao nhdnh va ra
nhanh dugc thyc hién dong thdi nhu 13 thyc hién nhanh don. Khi dang & trang thdi
S11, diéu kién X1 thda, sé& kich dong thdi c4 hai trang thdi S12 va S14, vd hiéu S11;

hai nhdnh A va B dudc thyc hién dong thoi.
I

o S
Mhinh A | Mhdnh B
312 4@ 514
2 _| w |
513 @ 515 @
yitl [
316

X5_|_
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]

-4

16

19

21

26

28

511

—STL} {001 H
0
I [sET =512 H
[sET 514 H
512
—STL} {00z H
0z
I [sET =513 H
513
—STL} {003 H
514
—sTL {1004 H
0z
I [sET 518 H
515
—sTL} {005 H
513 15 X004
HsTLsTL— | [sET &18 H
516
—sTL} {005 H
05
I [sET 517 H
STL =1l LD X002 STL 515
ouT YO01 =ET ala ouT Y05
LD 001 ST 813 STL 513
SET sl OuUT Y003 STL 515
sET =14 =TL a4 LD 004
STL a1l OuUT Y004 SET 16
ouT 02 LD 003 S TL ala
QuT Y006

Hinh 2.35. Phan nhanh AND va hgp nhanh trong lap trinh STL
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Hdgp nhanh

Viéc chuyén vao trang thdi chung S16 chi c6 thé c6 thé thuc hién dugc khi cdc
trang thdi S13 (thudc nhanh A) va S15 (thudc nhanh B) dang hoat dong, va thda diéu
kién X4. Nghia la: S16 = S13.S15.X4

e) Su két hgp cdc loai nhdnh STL

Nhiéu qué trinh diéu khién cong nghiép c6 dang mot hoat dong & tinh trang
ludn ludn duge thuc hién, va, néu thda mot diéu kién nao do, hoat dong song song thit
hai dudc thuc hién dong thdi. Loai hoat dong nay c6 thé dudc 1ap trinh dung ki thuat
STL trong hinh 2.36

Hoat dong

Trong vi du nay, nhdnh s 1y chinh gdm trang thdi S10, S11 va S13. Trang thdi
S11 ¢c6 mot nhdnh song song S12. J dieu kién binh thudng khi X1 = ON, trang thai
S11 dugc kich hoat va nhdnh c6 S12 chi dudgc kich hoat khi c6 thém diéu kién X3=ON

Hgp nhdnh

Trang thdi S13 dudc kich hoat tir trang thdi S11 hay S12 khi gd vao X2 hay X4
thda twong tng. Khi chi S11 hoat dong, hoat dong nay 1a binh thudng. Tuy nhién, néu
nhdnh song song ciing hoat dong thi dudng vao trang thdi S13 ton tai d6i vé6i ca hai
nhanh, bt chdp hoat dong clia nhdnh con lai hoan t4t hay chua:
S11.X2 +S12.X4

Ta khong mudn c6 tinh trang nay vi cdc hoat dong ctia hai nhdnh ¢6 S11 va S12
khé c6 thé dudc hoan tit ciing lic, va cAn xem xét lai d€ bdo ddm riing qu4 trinh hoat
dong khong thé ti€p tuc khi ¢6 mot nhanh chua hoan tit. Trang thdi S13 vo hiéu trang

thdi gdy ra su chuyén trang thdi d6, ngoai ra c6 thé vo hiéu trang thdi ddu tién giy ra
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st chuyén trang thai, gid sit S11, mot thdi gian sau khi c6 su chuyén trang thdi tir S12
lam kich hoat trang thdi S13 mot [An nita va trang thdi S12 bi vd hiéu. Co ché hoat
dong nay chi c6 thé duge thuc hién néu khong ¢ su chuyén trang thdi tai S13 trude khi
c4 hai nhdanh dudc hoan tit. D€ ddm bio ring sy chuyén trang thdi S13 sang S14 chi c6
thé x4y ra khi cd hai trang th4i S11 va S12 hoan tat (S11 = 0 va S12 = 0), vin dé nay

dugc gidi quy€t bing céch:

S14=S13.511.512.X5

MNhinh OR
X171
H3

—(
S11 @ 512 @

X4 -

513

=1 |
21 /4
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510
—ETLY {7001 4
ek
I [sET 511 H
001 X003
I H [sET =12 H
11
—ETLY {7002 4
L0z
_H [sET =513 H
512
—ETLY {7003 4
o0
_H [sET =13 H
513
—sTL| {7004
=11 12 X005
.}’I M’ H [sET =14 H
=TL =10 =TL =11 =ET =13
OuT Yool oOuT Y002 STL 513
LD ool LD 0032 D T Y004
SET =11 =ET =13 LT =11
LD Kool = TL 12 ANI =12
AND 003 OuUT Y003 AND AN
SET 512 LD X004 =ET =14

Hinh 2.36. Str dung két hop céc nhanh song song

f) Suldp lai hoat ddng trinh ty
Thudng ta can Lip lai mot phan cla trinh ty hoat dong véi mot s6 Ian nao dé, khi
hoat dong nay bing tay (manual mode) hay tu dong(automatic mode). Trong vi du

hinh 2.37, bd d€m dugc st dung phdi hop véi hoat dong trinh ty minh hoa diéu nay.
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Hoat dong

Bd d€m dudc kich hoat (ting 1) mdi khi trang th4i S14 hoat dong. Gi4 tri ctia bo
dé&m c6 thé dugc nhap bing bo cong tic chon nhin ( thumbwhell switch) dugc ndi &
ngd vao ctia bo diéu khién hoic dudc xdc dinh trong chuong trinh. Trong vi du nay, bo
dém dudc gdn gi4 tri 8. Khi xuéng dén trang thai S14 13 hoat ddng trinh ty binh
thudng, sau trang thai S14 c6 su lya chon gitta S15 va S12 tuy thudc vao diéu kién
chuyén trang thdi

Nhu vay khi bo d€m CO chua dat dén gi4 tri dinh tru6e 12 8, diéu kién c6 thé
chuyén vao trang thdi S15 khong thda vi cong tic CO hd, xem biéu thic (b). Biéu thifc
logic (a) ding néu bd d€m bi kich hoat it hon 8 Tan va cong tic X5 déng. Piéu nay c6
tdc dung lip lai 8 [an qud trinh tir S12 dén S14 vi bd d€m ting 1én 1 mdi khi S14 hoat
dong. Khi bd d&€m vudt gid tri 8, trang thdi S15 dugc kich hoat, thay vi S12. B dém
ciing dugc dit lai (reset) thong qua cong tic thudng S15 dé chuin bi cho chu ky hoat

dong ti€p theo
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c0—
35

50086

T X6

Hinh 2.37. Lap trinh 14p lai hoat dong bang bo d¢ém

S

HsTL} 001
001
I [SET 512
512
HsTL 100z
benoz
L} [SET 513
513
HsTL} 1003
0oz
L} [SET 14
514
HaTL} o0
o 0
—f [ [SET s12
o 04
} || [SET 515
[RET
15
| [RST cCO
514 Ve
ey &
15
HsTL} roo0s
0
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CHUONG 3:

CAC BAI TAP UNG DUNG PLC MITSUBISHI

Céc bai tap dang co ban:

Bai 1. Pon vi phuc vu:
1. M6 hinh hoat dong:
CALL
® ©
Y0 1
O Rk
2. Bang khai bao thiét bi:
Dang Pia chi thiét bi Tén thiét bi Sw hoat déng
X0 NGt nhan N1 ON/OFF tuc thoi
Ngd vao X1 NGt nhan N2 ON/OFF tirc thoi
X2 NGt nhan OFF ON durng hoat dong
YO Pén bao P1 Sang khi YO —ON
Ngo ra -
Y1 Pén bao B2 Sang khi Y1 - ON

3. Muc dich diéu khién:

Diéu khién don vi phuc vu trong nha hang bang cac 1énh co ban
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4. Nhiing dic tinh diéu khién:
> Khi nat nhan N1 trén ban duoc nhin, dén bao B1 — YO trén tudng s& bat

sang. Néu tha nit nhan N1, dén bao D1 — Y0 vén sang

>  Khi nGt nhan N2 trén ban duoc nhan, dén bao B2 — Y1 trén tuong s& bat

sang. Néu tha nit nhan N2, dén bao D2 — YO0 van sang.

» Khica2deénbao b1 - YO0 va dén bao B2 — Y1 bat sang thi dén bao hi¢u

D3— Y2 trén bang diéu khién bat sang
»  Khi n(t nhan OFF duoc nhin, ca 2 dén bao P1 — Y0, dén bao P2 — Y1 va

dén bao hiéu B3 — Y2 tit

5. So d6 nguyén ly:

NV ) | oV o2y ov

1

N2 11

n RL2

OFF t

. o RIA |

| |
11

i oy 20V
COoMO  COMO— Rl Rl Bl
000 Y000 AR —

F"

COMI [, COML— R2 1 B2
%001 YO0l TAin— —
CoMz  COM2— R3 Rl Rz E3
X002 Y002 M L H

o
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6. Chuong trinh Ladder mau:

Bai 2. Phat hién dang cam bién quang:
1. M6 hinh hoat dong:
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2. Bang khai bao thiét bi:

Dang Pia chi thiét bi Tén thiét bi Sw hoat dong
o | ON khi phét hién c6 nguoi
X0 Vao cong (nguoi) .
Vao
Ng0 vao X1 Ra cong (nguoi) ON khi phat hién c6 nguoi ra
X2 Vao cong (xe) ON Kkhi phat hién c6 xe vao
X3 Ra cong (xe) ON khi phéat hién co xe ra
Dén xanh D1 )
YO0 _ Bat sang khi YO - ON
(nguoi)
Ngd ra Y2 bén xanh B2 (xe) | Bat sdng khi Y2 — ON
Y3 beén do B3 (xe) Bat sang khi Y3 — ON
Y7 Coi béo Kéu Ién khi Y7 ON

3. Muyc dich diéu khién:

Bat tia sang I1én khi phat hién c6 ngudi hay xe di qua. Str dung cac Iénh co ban va

bo dinh thi.

4. Nhitng dic tinh diéu khién:

Phia nguoi:
> Khi cam bién vao céng X0 phat hién c6 ngudi vao thi dén xanh YO bat Ién.
> Khi cam bién ra cong X1 phét hién c6 nguoi di qua thi sau 5s dén xanh Y1

tat.

Phia xe:
> Khi cam bién vao cong X2 phat hién c6 xe vao thi dén xanh Y2 duoc bat Ién.
> Khi cam bién ra cong X3 phat hién c6 xe di qua thi sau 5s dén xanh Y?2 tit.
> Néu xe khong bang qua ving giira cam bién vao cong X2 va ra cong X3

trong 10s, dén do Y3 bat séng va coi bao Y7 vang Ién
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> Ngay khi xe bang qua cam bién ra cong X3 thi dén do Y3 tat va coi béo Y7
ngung.
5. So d6 nguyén ly:

4 oy 4y
50 RL v 4

| oY 220V ov
I S Y T A rLI (—como como—{ Rl RL Bl
ol | | X000 Y000 MR H —0——
1 Rz
- - HcoMl | ZOM2— Rl Rz EZ
RLZ
m P “vooz Mh—  HEe—60—
| | xool
52 poa L
. RL3 | fcom2 C COM3—] R3 R3 B3
|| ¥0021 Y003 TW—  H—60—
53 Chud
1 RL4 R4 [—coM3  CoM7— R7 R7 uong
— —— il | | %003 Y007 A — —

6. Chuong trinh Ladder mau:

muul T |
I

— | £ fvooo
000
001

I {SET w0 H
hACl K50
=l o
T
— | [RsT mo  H
ooz T2

| | i

| £ fronz M
YC"I'EI KA00
— | (1 ¥
T4

I {v003 A

{007 H

o0z
— | [SET M1 H
il K50
=l &
T2
— | [RsT w1 H
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Bai 3. Diéu khién dinh thi mach dén giao théng:
1. M6 hinh hoat dong:

e

T2 (Xanh) Y0 (B
Y1 (Vang)
2. Bang khai bao thiét bi:
Dang Pia chi thiétbi |  Tén thiét bi Su hoat dong
Ngd vao X0 NGt nhan ON ON: qua trinh hoat dong
YO bén do Bat sang khi YO — ON
Ngo ra Y1 Dén vang Bat sdng khi Y1 - ON
Y2 bén xanh Bat sang khi Y2 - ON

3. Muyc dich diéu khién:
Diéu khién dén giao thong thay d6i tai cac khoang thoi gian chi dinh. Sir dung céc
Iénh co ban va bo dinh thi
4. Nhiing dic tinh diéu khién:
> Khi ndt nhin X0 dwoc nhan, qua trinh bat dau hoat dong.
> Pau tién, dén d6 YO sang trong 10s.
> Sau d6 dén do YO tat, dong thoi dén vang Y1 sang trong 5s.
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> Sau d6 dén vang Y1 tit, dong thoi dén xanh Y2 sang trong 10s.

> Sau d6 dén xanh Y2 tit va qua trinh duoc 1ap lai tir budc 2.

5. So d6 nguyén ly:

el oV WV ov 0V
Y oy COMO— Rl Rl Bxd
Y000 I —
]
1 RLI P
_ BL —COMO [ COMI— B2 R Wang
| | %000 Yool i — —
COM2 — B3 R3 Xanh
Yooz i — — -
6. Chuong trinh Ladder mau:
000
— [SET w0 H
b O
I H {000 H
K100
{T0 }H
K150
{T1 K
O T
_| I H o0 o
T
_| I 002 H
K100
{T2  H
T2
— | [RsT TO T
[RET T H

oy
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Bai 4. Phan loai san pham theo kich c& (1):

1. M6 hinh hoat dong:

A

‘u‘ -'

2. Bang khai bao thiét bi:

X0 (Trén)
X1 (Giira)
" X2 (Dudy) ©

= =
el N

Y0 (Bang tai di chuyén vé trde)

“w

—_—

Dang Pia chi thiét bi Tén thiét bi Sw hoat ddng
_, ON khi san pham duoc
X0 Cam bien trén _
phat hién
L ON khi san pham duoc
X1 Cam bién gitra o
phat hién
_, _ ON khi san pham duoc
X2 Cam bién dudi o
Ng0 vao phat hién
_, . ON khi phat hi¢n san
X4 Cam bien cuoi , , )
pham & cuoi bang tai
X5 Nut START ON qué trinh hoat dong
, Bang tai di chuyén khi X6
X6 Cong tac
ON
5 Bing tai chay vé Bing tai chay vé phia
Ngo ra YO0 )
phia trudc trudc khi YO ON
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] Khi Y1 ON, 1 san pham
Y1 Lénh cung cap ,
dugc cung cap
Y2 bén D1 Bat sang khi Y2 ON
Y3 bén D2 Bat sang khi Y3 ON
Y4 bén B3 Bat sang khi Y4 ON

3. Muc dich diéu khién:

Phan loai 3 san pham c6 kich ¢& khac nhau va dugc mang trén bang tai

4. Nhiing dic tinh diéu khién:
> Khi ndt nhan START — X5 dugc nhan trén bang diéu khién, 1énh cung cap
Y1 cho robot chuyén sang ON. Khi tha nit nhan START, Iénh cung cap Y1
chuyén sang OFF.
> Khi cdng tic X6 dugc bat sang ON trén bang diéu khién, bang tai YO di
chuyén vé phia truéc. Khi cong tic X6 chuyén sang OFF, bang tai YO
ngung.
> San pham Ion, trung binh, nho trén cac bang tai duoc phan loai bang céac
cam bién X0, X1, X2 va sau d6 dén tuong tng bat sang.
= San pham l6n — dén B1 (Y2)
= San pham trung binh — dén D2 (Y3)
= San pham nho — dén D3 (Y4)
> Dén bao dugc bat sang tic thi sau khi cac cam bién (X0, X1, X2) phan biét

kich ¢ sau d6 tat khi san pham di qua cam bién X4.
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5. So d6 nguyén ly:

w fur Ly OV 24y ov UV 0V 220V oV
IR YA RLa  —{coMo  como— Rl Rl
T w000 Y000 T — &
oM RLZ
T R4 [—comi COMI— B2 R2
so L i L e e B
RL3
_J—_ RLS L lcone . COM2— R3 R Bl
| | %00z P vooz Wr— H—0—
51 L
1 RL4 RI& [ —COM4 _ copsb— R4 R4 B2
— — | | %004 © Tvood TWin—
52
17 R RLI —COMS CoOM4r— RS Rs  E3
- N X005 Y004 Tr— HF——
_SI_'L RLs pl2  —COME
R - N X006
6. Chuong trinh Ladder mau:
RARNL
i o
RARN) 2

_| I {000 H

| [sET ooz H

=001 X000

_H H [sET wooz H

=00z X000 2001

_H J/II’ J/II’ [sET wooa H

| [ReT o0z H

[ReT wooz H

[ReT woo4 H
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Bai 5. Khéi dong/ dirng bang tai:
1. M@ hinh hoat dong:

b  Y2(Pangtd) -

2. Bang khai bao thiét bi:

Dang Pia chi thiét bj Tén thiét bj Sw hoat déng

X0 NGt nhidn START | ON qua trinh hoat dong
Ng6 vao ___ _

X1 Nut nhan STOP ON qua trinh ngurng hoat dong
YO Deén vang Bat sang khi YO ON
Y1 Coi béo Vang Ién khi Y1 ON

Ngd ra Bing tai chay vé _ _
Y2 Bang tai chay khi Y2 ON

phia truéc

Y3 Dbeén xanh Bat sang khi Y3 ON

3. Muc dich diéu khién:
Khéi dong/ dirng bang tai tuy theo trinh tu dinh trudc
4. Nhimng dic tinh diéu khién:
> Khi ndt nhin START duoc nhan trén bang diéu khién, dén vang YO0 bat sang va

cdi bao Y1 vang 1én trong 5s, dén vang YO0 van sang.
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> Sau khi dén vang YO0 tat va coi bao Y1 nging, bang tai Y2 di chuyén vé phia

trede. Pén xanh Y3 bat sang trong khi bang tai Y2 hoat dong.

> Khi ndt nhin STOP dugc nhan trén bang diéu khién, hoat dong trong budc 1 va

budc 2 ngung. Hoat dong dugc lap lai khi qué trinh mé ta trong budce 1 duoc thi hanh.

5. So d6 nguyén ly:

o
oM
i RL1
OFF
- J__ RLZ

24Y ov o 20V
BLI COMO  COMO— Rl Rl
I *000 Y000 FR
COM L — R2 R7
P vool g — L
L
C CoOM2— B3
Yooz M —
RLZ COKL CON A R4 R4
| xool FOO3 i —

6. Chuong trinh Ladder mau:

H —&—

e
— —&—

ov
Vang

Chufng

Xanh

<000
— | [SET MO
Mo O
e
— (000 H
T0
" gron
K50
{T0 A
0
_| I {002 H
{003 M
001
| [RsT MO  H
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Bai 6. Truyén dong bing tai:

1. M6 hinh hoat dong:

o

Y0

Y3 (Lénh cung cép)

2. Bang khai bao thiét bj:

Bang tai chay
vé trwdc

'Y'l ; j‘:_:‘:; -
Béng tai chay N
vE trrdc

V2
Béng tai chay

vE trude

Dang | Pia chi thiét bj Tén thiét bi Sw hoat déng
X0 Cam bién bang tai trén | ON khi phat hién san pham
X1 Cam bién bang tai gitta | ON khi phat hién san pham
Ngd vao X2 Cam bién bang tai duéi | ON khi phat hién san pham
X3 Cam bién cudi ON khi phat hién san pham
X4 NGt nhan ON ON qué trinh hoat dong
Bing tai trén chay vé o .
YO Khi YO ON, bang tai di chuyén
phia tru¢c
) Bing tai giita chay vé o 7
Ngo ra Y1 Khi Y1 ON, bang tai di chuyén
phia trudc
Bing tai dudi chay veé o ,
Y2 Khi Y2 ON, bang tai di chuyén
phia trudc
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) Mot san pham duoc cung cap,
Y3 Lénh cung cap N .
mot tien trinh bat dau

3. Muc dich diéu khién:

Vin hanh bang tai tdy theo tin hiéu cam bién.

4. Nhing dic tinh diéu khién:

>

Khi ndt nhan ON dugc nhan trén bang diéu khién, Iénh cung cap Y3 cho robot
chuyén sang ON néu robot dang & vi tri bat ¢au. Khi tha ndt nhan ON, lénh cung
cap Y3 duoc tu gitr cho dén khi robot quay tro vé vi tri bat dau.

Khi cam bién X0 phét hién san pham, bang tai trén chay vé phia truéc, YO bat 1én
ON.

Khi cam bién X1 phét hién san pham, bang tai giira chay vé phia truéc, Y1 bat Ién
ON va bang tai trén YO ngung.

Khi cam bién X2 phét hién san pham, bing tai dudi chay vé phia truéc, Y2 bat 1én
ON va bang tai gitra Y1 ngung.

Khi cam bién X3 phat hién san pham, bang tai dudi Y2 nging.

Khi cam bién X3 bat I&én ON, Iénh cung cip Y3 cho robot chuyén sang ON va mot

san pham méi duoc cung cap néu robot dang & vi tri bat dau.

5. So do nguyén ly:

24V o oV 24y oy 240

L RIL o0y o
L RIZ |—COMO  COMO— Rl Rl
|| 000 Y000 (G — ElEi=
0 RL2 K2
1
I Sy A RL3 [(—{COMI  ZOM2Z[— B2 R2
1 I I wool oo W —| —_'_'_—
n RL3 AL p - K3
S YV L comz F ocoma— B3
| | X002 [, YOO3 Ty — L] _
w2
" RLS (coms C comr|— R4 Rd
— i || X003 Yo7 T — —| 4 |——
JX_B RL% RLlI [—{con4e
— | F—{—{ xo04
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6. Chuong trinh Ladder mau:

00
_| I 003 H
mna}J

_|

OO0 x00q

—|TI ,H' {yooo M
00

— -

o1 X002

—|TI H 001 H
D0

— -

o0z X003

—|TI H o0z H
YUDZ}J

_|

Il. Cac bai tap dang trung binh
Bai 1. Tin hi¢u nat nhan
1. M® hinh hoat dong:

1 (Vang)
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2. Bang khai bao thiét bi:

Dang Pia chi thiét bi Tén thiét bi Sy hoat dong
N A Sang khi YO -
YO ben do ON
Ngo ra Yl bén vang Sang khi Y1 ON
Y2 Pén xanh Séng khi Y2 2 ON

3. Muc dich diéu khién:
Chuyén dbi tin hiéu dén giao thong tir 1 ndt nhan
4. Nhiing dic tinh diéu khién:
- bén tin hiéu d6 (Y0) nhap nhdy trong khodng 1-2 gidy (sdng trong 1s va tit
trong 1s).
- Khi nit nhan X10 trén bang diéu khién dudc nhan , tin hiéu chi thi Y10 trén
ban van hanh sé& sdng. Né&u tha nit nhan Y10, tin hiéu chi thi Y10 van sdng .
- Sau khi tin hiéu chi thi Y10 sdng dudc 5s, sy hoat dong cdc tin hiéu thay ddi
nhu mo t4 tf budc 4 dén bude 7 :
- Piu tién tin hiéu dd YO nhap nhdy trong 5s trong khi tin hiéu chi thi Y10 van
sdng.
- Pén tin hiéu d6 YO tit. Bén tin hiéu vang Y1 sdng trong 5s.
- Sau khi dén tin hiéu vang Y1 tit, den tin hiéu xanh Y2 sdng trong 10s.
- Sau khi dén tin hiéu xanh Y2 tdt, dén tin hiéu dé YO nhap nhdy trong khodng

1-2 gidy (sdng trong 1s va tit trong 1s). Sy hoat ddong cdc tin hiéu 14 lai tf budc 1.

5. So d6 nguyén ly:
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247 0w 24 0w 4% o
Stars) RLI RL1 Com O Com 0 R1
D | 20 YO G
31 RLZ2 RL? Com 1 Com 1 R7
— Yo | X1 ¥1 oo —]
32 RL3 RL3 Com 2 Com 2 R3
O — | . ¥2 IO —
i
|| &
Y1
| &
T2
| &
6. Chuong trinh Ladder mau:
MAD13
0| { h0 )
IV 117
H—— (Vi)
Koo
3 (1)
Ynﬂ
— {0 5 )
i
14— A i
Yo | T
—i——t { o )
n o n
A= iy
Y[
—| {7 K )
Bai 2. Phan loai san pham theo kich c& (I1)
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1. M@ hinh hoat dong:

E1 (Tren)
H2 (Gifa)
X5 (el

Lénh cung cdp

2. Bang khai bao thiét bi:

Dang z‘%t":; Tén thiét bi Su hoat dong
X0 DPiém bit dau ON khi Robot & vi tri xut phat.
X1 Trén ON khi sdn phdm kich cd 16n dugc phat hién.
X2 Gitta ON khi sdn phim kich. i:(“)‘ trung binh dudgc phat
hién.
X3 Thap ON khi sdn pham kich c& nhé dugc phét hién.
Ngd vao | x4 Cam bign ON khi sdn phdm du'(_iC phé:: .hién & cudi biang
chuyén phai
X5 Cam bign ON khi san phim du’(_ic phé9t .hién & cudi biang
chuyén phai
Mbt sin phdm dudc cung ciAp khi YO 12 ON. Mot
YO Lénh cung cap ti€n trinh bit dau theo thif ty céc xilanh :16n, nhd,
nhd, 16n va nhd.
Bing tai chay
Y1 thuan Khi Y1 12 ON _ bing tdi di chuyén vé phia trudc.
Ngo ra (vé phia truée)
Bing tdi chay
Y2 thuin Khi Y2 12 ON _ biing tdi di chuyén vé phia trudc.
(vé phia truée)
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Y5 Can phan loai Di chuyén ra phia trudc khi Y5 12 ON.

3. Muc dich diéu khién:

Phan loai san pham dén vi tri c6 kich ¢& twong ¢ng

4. Nhirng dic tinh diéu khién:

- Khi cong tic X24 trén bang diéu khién bing tdi di chuyén vé phia trude. Khi
X24 trén bang diéu khién ducc chuyén sang OFF, cic bing tii ngitng hoat dong.

- Khi nit nhan X20 trén bang diéu khién dudc nhan, 1énh cung cip sdn phaim
YO cho rob6t hoat dong.

Lénh cung c4p sdn phdm YO dugc chuyén sang OFF khi robot dy chuyén

khéi di€m bit dau (robot s& hoan thanh chu trinh gip sdn phim).

- Robot s& cung cap cdc san phadm c6 kich ¢ 16n, trung binh hodc nhd.

- S4n phdm 16n dugc din d&n biang chuyén phia sau (di qua cim bién X5).

- S4n phdm nhd dugc din dén bing chuyén phia trude (di qua cdm bién X4).
Kich ¢& sdn pham dudc nhin dang bing cdc tin hiéu Trén X1, Giita X2, Thap X3 dudc

dit trén biang chuyén.

5. So dd nguyén ly:
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6. Chuong trinh Ladder mau:

il W |E2eN v 24V ov
Stam| RLI RLY, | Com 0 Com O R1
GO0 — 1 X0 Y0 T —
2 RL2 RL3 Com 1 Com 1 B2
e | C Y1 OO0
52 RL3 RL4 Com 2 Com 2 R3
R | % ¥2 G
a3 RL4 RL5 Com 3 Com 3 R4
— 00U — | | X3 ¥5 O —
RL5 Com 4
34 RL&
L T 1T T b %4
Z5 REL& RL7 Com 5
B T |
11 x5
24 RLT
RLI1
R2
57 Rl || L; | @
B0 —
R3
[ [t
==
RL?2 Rl
I I [1ra]
| | El
R4
| [l
4]
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Bai 3. Phan loai san pham
1. M@ hinh hoat dong:

Y0 (Lénh cung cdp)

wied

2. Bang khai bao thiét bi:

Y2 (Lénh gip sdn phfm?

X0 (Bidm bit ddu)

¥1 (S4n phfm teén ban)

X2 (51 hoat dong cfa obot hodn @)

Y1 (BiAng tdi chaw thudn?

X104

il o0 )
{vne )

i

i o)

X X

; I 6T G ]

xuﬂ

_{

XIB X0

3 fhsT o5 ]

Dang

Pia chi

Tén thiét b

Su hoat dong
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thi€t bi
X0 Piém bit dau ON khi Robot § vi tr xudt phat.
X1 Sdn phAm trén ban | ON khi sdn phim dang nim trén ban.
Ngo vao Su hoat do i .
8 X2 #hod Qn% cua ON khi su hoat ddng ctia robot hoan tat.
robot hoan tat.
. » Chi thi trén man hinh bat sdng khi YO_ON. Lic
YO Lénh cung cap. . NN N2 2
d6 ngudi van hanh cung cip san pham.
Bing tai chay : e ae POy .
Ngd ra Y1 thudn. Khi Y1_ON bing tai dy chuyén vé phia trudc.
v2 Lénh gdp sdn Robot gip sdn phaAm dén khay dung khi Y2_ON.
phim. Mot tién trinh bit dau.

3. Muc dich diéu khién:

Truyén lénh cho robot di chuyén san pham dén vi tri méi

4. Nhiing dic tinh diéu khién:

- Ngudi van hanh cung cip sdn phdm dén bing chuyén va bat sdng dén chi thi
(ngudn cung ciAp cho phép). N&u dén chi thi ludn dudc bat sdng, ngudi van hanh cung
cAp san pham lién tuc.

- Biing ti ludn di chuyén vé phia trudctrong khi PLC & trang thdi RUN.

- Khi nit nhan X20 trén bang diéu khién dugc nhan, 1énh cung cip sdn phdm
YO chuyén sang ON va dén béo chi thi (ngudn cung cAp cho phép) bat sdéng, Ngudi vin
hanh cung c&p sdn pham. Sau khi thd ndt nhan X20, dén bdo chi thi tit. Tuy nhién 1énh
cung cAp sdn phdm YO s& khong chuyén sang ON_dén bdo chi thi (ngudn cung cap cho
phép) khong bat sdng néu van con 1 sdn phdm trén ban.

- Khi cAm bién sdn pham trén ban X1 trong robot chuyén sang ON, 1énh gip
sdn pham Y2 dudc bat 1én ON. Khi cdm bién sy hoat ddng robot hoan tat X2 chuyén
sang ON (khi sdn pham da dug dit trén khay), 1énh gdp sdn phdm Y2 dudc chuyén vé

OFF. Lénh gip sdn phim Y2 dugc bat1én ON chi nkhi nao robot & vi tri bit dau.
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5. So d6 nguyén ly:

6. Chuong trinh Ladder mau:

sy o |2 av 24V ov
Stam| RL1 RL? Com O Com 0 Rl
—— IO — il X0 Yo T —
a1 RLZ RL3 Com 1 Com 1 B2
b N Ll Y1 OG0
0000 — i X2 2 T
=3 RL4 Com 3 R4
—— T i 1 — NE R
24 RL5
— A
RL1 Rl
| | | oy
i | LBl
L% R4 @@
R2 RLS
| | [l
| — 2]
R3
| | [t7=]
1 BE
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X
o} 56T v ]
X ol

| I { o )
Yo

I

o { o )
xnﬂ

_{

Bai 4. Diéu khién may khoan
1. M@ hinh hoat dong:

Y2 (Bit ddu khoan?

XD (Bang khoan)

¥1 (S4n phfm dudi mdy khoan®
K2 (B4 khoan ding)

X3 (B4 khoan =ai)

Y0 (Lénh cung cdp

Y1 (B4ng tdi chay v& phia torde)

2. Bang khai bao thiét bi:
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Pia chi A sl e o
Dang thiét bj Tén thi€t bi Sy hoat dong
X0 Pang khoan ON trong khi dang khoan.
3 h/(’ 2 2 )
X1 San phdm dudi mdy | o\ i can phdm dudi may khoan.
khoan
ON Khi sdn pham dugc khoan ding. Khi viéc
X2 ba kh ding. N . . ’
a cloan cung khoan b3t dau thi k&t qué trude d6 s& bi xo.
ON Khi sdn pham khong dudc khoan ding.
Ngo vao | x3 D4 khoan sai. Khi viéc khoan bit dau thi két qua trudc d6 sé
bi x04.
X5 Cam bicn. ON lihl ph:i\t[ hién c6 sdn phadm & cudi bing
chuyén phai.
. . Khi YO_ON, mot sdn phaAm dudc cung cap.
Y0 Lénh cung cdp. Mot tién trinh bit dau: khi kim loai 16n.
Y1 tliigf i chay v phia Khi Y1_ON, bing tdi dy chuyén vé phia truéc.
Ngo ra -
g v2 Bt diu khoan. KhAi Yl_(/?N‘, bf“it d\ﬁg~khoaf1 (Mot tién trinh
khong thé bi ding giita chirng).
3. Muyc dich diéu khién:

4. Nhiing dic tinh diéu khién:

Piéu khién may khoan va céc thiét bj khac

- Khi nidt nhan X20 trén bang diéu khién dudc nhan, 1énh cung cip YO cho

phé&u chuyén sang ON. Khi th niit nhan X20, 1&énh cung cidp YO chuyén sang OFF. Khi

1énh cung cap YO dudc chuyén sang ON, phé&u cung cip sdn pham.

- Khi cong tic X24 trén bang dic¢u khién dudc chuyén 1én ON, bing tai di

chuyén vé phia trudc. Khi X24 trén bang diéu khién duoc chuyén sang OFF, bing tai

ngung.

* Piéu khién cdc qui cam :
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- Khi cdm bién c6 sdn pham dusi mdy khoan X1 dit trong may khoan chuyén
sang ON, bang tai ngiing.

- Khi bit dau khoan Y2 dudc chuyén sang ON, bit dau khoan. Khi cdm bién
dang khoan X0 bat On thi Y2 dugc chuyén sang OFF.

- Khi bit dau khoan Y2 dudc chuyén sang ON, cdm bién di khoan ding X2
1an da khoan sai X3 déu dugc bat 1én ON sau khi mdy khoan da van hanh mot chu ky
hoan tat (M4dy khoan khong thé bi dirng gifta Iiic vAn hanh).

- Sau khi cdm bi€n da khoan ding X2 1an da khoan sai X3 dudc xac dinh, sén
phdm s& dugc mang di va dit trén khay & bén phdi. Khi tén cdc sdn pham bi khoan
nhiéu 15, cdm bié€n da khoan sai X3 dugc bat 1én ON. Trong bai tAp nay khong c6 cdch

diéu khién dic biét cho sadn pham bi 16i.

5. So dd nguyén ly:

i Q|28 oV 24V 0w
Stas| RIL1 RLS3 Com 0 Com O Rl
——OI0B0— | | X0 YO T —
51 RL2 RL4 Com. 1 Com 1 R
S | | i ¥1 BHOH ]
=72 RL3 RL_‘:l | Com 2 Com 2 R3
GO0T0— 1| X2 s TOHOE0
EL4 Com 3
=3 RL&
e IR | |
& X3
4 RLS RL7 Com 4
o 17T [ | | X5
=5 ELA
RL1 Ri
RL7 E | 1l
j’_rm_ 11 11 LKL
RL2 R2
| | [ [172]
i il K2
R3
| | [17=]
& )
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6. Chuong trinh Ladder mau:

><EI|1 a

i

|
T
_| l_
XEIIEIE

(5]

#0005

HEIIEIEI KIDEM Y|IJ1 1 Y|EI1 2

(=]

3t

Y010
I

HDIEH XIDEM Y|IJ1 1 Y|I:I1 2

17—t

T
—

X002 X004 YOI YOl
1 7t

12
I

HEIIEM

24|

M1 | X004
— ——t

T

—

Y005 )

von3

Y10 )

Y1 )

Y2 )

M1 )

(G
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Bai 5. BDiéu khién cung cip san pham
1. M@ hinh hoat dong:

T
Lénh cung cdp

2. Bang khai bao thiét bi:

¥1 (Bang tdi chay vé phia tnrde)

Y2 (Lénh cung cdp cam?
X1 (Hop trén bing tdi
X2 (Cam di cung cdp)

Dang z‘%t":; Teén thiét bi S hoat déng
X0 | Piém bit dau ON khi Robot & vi tri xuit phat.
X1 Hop trén bing tdi. | ON khi hop & dudi bd phin cung cAp cam.
Ng6 vao X2 | Cam di cung cAp. | ON khi cam dugc phat hién (diing cho viéc dém).
Yy e ON khi phat hién c6 sdn phdm & cudi bang chuyén
Cam bién. ”.
phai.
. . Khi YO_ON, 1 sdn phadm dugc cung cAp. Mot tién
YO | Lenh cung cap. trinh bit dau: hop 16n.
Ng6 ra Y1 Esizgtrtzi’is.hay Ve Khi Y1_ON, bing tdi dy chuyén vé phia trugc.
Y2 Lénh cip cam. Khi Y1_ON, cam dug¢ cung cip.

3. Muc dich diéu khién:

Dit cac qua cam theo Iy thuyét vao hop trén bang tai
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4. Nhirng dic tinh diéu khién:

* Piéu khién chung :

- Khi cong tic X24 trén bang diéu khién dudc chuyén Ién ON, bing tdi di
chuyén vé phia trudc. Khi X24 trén bang diéu khién duoc chuyén sang OFF, bing tdi
ngung.

- Khi niit nhan X20 trén bang diéu khién dudc nhin, 1énh cung cip YO cho
robot chuyén sang ON. Lénh cung cip YO chuyén sang OFF, khi robot dy chuyén khdi
vi tri bit dau . Khi 1énh cung cAp YO dudc chuyén sang ON, robot cung cap hop.

* Piéu khién miy khoan :

- Khi cdm bié&n c6 hop trén bing tdi X1 dit trong bd phan cung cAp cam
chuyén sang ON, bing tdi ngirng.

- Trong hop dudgc dit 5 qué cam. Cdc hop dit 5 qua cam dugc mang dén khay
bén phai.

- Cam dugc cung cap khi 1énh cAp cam Y2 bat 1én ON va sd cam cung cip
dudc d&€m khi cdm bi€n cam di cung cip bat 1én ON.

5. So d6 nguyén ly:

i S L ov 247 ov
Star RL1 RL2 Com O Com O Rl
ouaon 10 O 0 ORO00 —
21 RLZ RL3 Com 1 Com 1 R
OBEn Lo L Y1 T LT -
52 RL3 E_Ldl [ Com 2 Com 2 B3
SLsELe T Xz T2 COROH0 —
o5 RL4 RLS - Com 3
auoun 1 X5
RLS
| 52 swovoe—]
RL1 RZ
| | || [zl
T [T El
RLZ R1
[ | | | [z
I | {1 K3
R3
| P
1 K3
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—_

-2

=

|

6. Chuong trinh Ladder mau:

X020
I { M0}
M0
— | { v000
K024 X0
I b { vom ¥
K01 CO
— | It { von2 f
YD}WJ
— RST  voo1 ]
K12
— | W0 Ki
o T0 YoM xo02
— | Wt { M1}
M1
—] {10 K10 )
O XS
I It { M2
M2
— [SET  vool ]
K005
I RsT €0 ]
[SET  vooo ]
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Bai 6. Diéu khién bing tai
1. M@ hinh hoat dong:

. X172
9 Cdm bigh dirng
H10 11
53idi han trédn Gidi han phdi

TE

11 [B-ﬁng tzuchay thudn?
Y172 (Bing t4i nghich

2. Bang khai bao thiét bi:

Pia chi

A o« i, .
Dang thiét bj Tén thi€t bi Su hoat dong

X10 | Gi6i han tréi. ON khi phét hién san pham & cudi bang chuyén

trai.
Ngdvio | XI1 |Gidihan phii. OI\I 'khl phdt hién sdn pham & cudi bang chuyén
phai.
X12 | Cidm bié&n dirng. ON khi phét hién sdn pham.

Khi Y10_ON, sdn phim dudc cung cAp. Mot

Y10 |Lénh ip. i€ it d
¢nh cung cap ti€n trinh bat dau.

Bing tai chay : o g IRy .
Ngb ra Y11 thudn. Khi Y11_ON bédng tai dy chuyén vé phia trudc.
Bing tai ch . )
Y12 n;;iliél <y Khi Y12_ON, bing tai dy chuyén ngugc lai.

3. Muc dich diéu khién:
Di chuyén béng tai chay thuan hay nghich dua theo dic tinh diéu khién
4. Nhimg dic tinh diéu khién:
- Khi nit nhan X20 trén bdng diéu khién dugc nhan, 1énh cung cip Y10 cho
phé&u chuyén sang ON. Lénh cung cip YO chuyén sang OFF, khi th3 tay nhan X20. Khi

1énh cung cAp YO dudc chuyén sang ON, ph&u cung cip sdn phim.
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- Khi niit nhan X21 trén bang diéu khién dudc nhin, bing t3i vin hanh theo
thtt ty dugec mo ta trong budc 3 d€n budc 6 dusi day. Néu tha tay nhan X21, thit ty
van hanh tiép tuc.

- Bing t3i bt dau dy chuyén khi ngd ra bing tai chay thuian Y11 dudc bat 1én
ON va ditng khi cdm bién ph4t hién sdn phAm & gidi han phdi X11 chuyén sang ON.

- Khi ngd ra bing tai chay nghich Y12 dugc bat 1én ON, bing tai dy chuyén
ngudc lai cho dén khi cdm bién ph4t hién sdn pham & gidi han trdi X10 chuyén sang
ON.

- Sdn pham & gidi han trdi trong 5 gidy.

- 5 gidy sau, ngo ra biang tdi chay thuin Y11 dudc bat 1én ON va bang tai dy

chuyén cho dé&n khi cdm bién ditng X12 chuyén sang ON.

5. So d6 nguyén ly:

Y £4 e oV 24 ov
Stam| RL1 R]__gl I Com O Com 0 R1
G060 — [ X0 Y0 THHOG0
RL2 Com 1 Com 1
B e | b | X1 Sz
1 bl OO
00000 — i 3 X2 Gl DD IR
EL4
| B il |
RL1 Rl
24 RL3 | | | | vl
— OO0 1 1 | KL
RLZ, W= K3
| | T |_,|" f’—
R3 K7
—{Es

Trang 125



Hoc nhiéu hon vé PLC, HMI va Bién tan tai: http://unlockplc.com

6. Chuong trinh Ladder mau:

XEIIEEI

o | { vo10 )
YOI X

2t I { v )
Yo

_”_
M3

_”_
M2 YOl

T I { vmz )
Yo

_”_
RO WO

M| I LM
W1

_”_
¥ KO0

15| I { M2 )
M2

_”_
%010

19—} {70 G
T M3

231 It [ M3 )
M}ﬂ

—
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I11. Cac bai tap dang néng cao

Bai 1. Van hanh cira tw dong
1. Bang khai béo thiét bi:
Dang Pia chi thiét bi Tén thiét bi Sw hoat ddng
X0 Gi6i han dudi ON khi ctra dén gi6i han duéi
X1 Gi6i han trén ON khi ctra dén gi6i han trén
X2 C4m bi€n vao cdng | ON khi déi twong dén gan cira
Ng0 vao Am bié; 3i .
X3 Cfm bién ra khoi ON khi doi tugng ra khoi cura
cong
YO0 Ctta nang 1én Khi YO_ON,cira dugc nang Ién
. Khi Y1_ON,ctra d h
Y1l Ctta ha xuong Xugng —hL,Cla Gugt fa
Ngo ra : -
g Y2 Pén bio Khi Y2_ON,dén béo bt séng
e KhiY3 ON,coi kéu 1én (den
Y3 Coi bdo trén man hinh bat sang).

2. Muc dich diéu khién:

Diéu khién ctra mé hay dong khi phat hién c6 dbi twong

3. Nhimng dic tinh diéu khién:

Piéu khién tu dong:

Khi cam bién vao céng X2 nhan biét co ddi twong thi ctra di chuyén Ién trén .

Khi cam bién ra khoi cira X3 nhan biét c6 didi tuong ra khoi cira thi cira di chuyén

xudng.

Ctra ngirng di chuyén 1én trén khi cam bién Gigi han trén X1 chuyén 1én ON.

Cura ngirng di chuyén xudng dudi khi cam bién Giéi han dwéi X0 chuyén l1én ON.

Trong khi van con nam trong gigi han giira cam bién vao céng X2, cam bién ra

khéi cong X3 thi ctra khong di chuyén xudng va dén bao Y2 bat sang .

Piéu bang tay:

Khi nhan nat [ A Ctra nang 1&n] X4 thi ctra s& duoc di chuyén Ién trén.

Khi nhan nat [ ¥ Ctra ha xubng ] X5 thi ctra s& duoc ha xubng.
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4. So @6 nguyén ly:

24V ow 2V fr o o
O O
o RLI oL coMo -
T | X000 vaoo - g i
X Fi2 coM 1 — =
Ll - S IR‘L'} Rkl COb
oM 2 Fe I |22
BLY RLY ' |
S g M wopz YOO ——F ¥ ) mimm i
e 5
EL4 L4 COM 7
=
_,J-‘_IrT-E-—u\I_ XOO5
FLS —I IRLS X004 vao:
el i
RLa COM S oo g
LS — | xoas R || |L.: A
=23
| B Tl . COME e i el |
—| | oansn]
FLT |
Sl o

X/

3 Giii thich so do6 nquyén IV:

Khi tdc dong vao SO thi cuén diy Role RL1 c6 dién, thi n6 sé tdc dong vao ti€p
diém thudng mé RL1. Tir d6 né sé tdc dong vao dia chi X000 cta PLC .

Khi tdc dong vao S1 thi cuon diy Role RL2 s& c6 dién nén ti€p diém thudng md
RL2 s€ c6 dién. Tur d6, dia chi X001 ctia PLC sé& nhan dudc tin hiéu.

Khi tdc dong vao S2 thi cudn diy Role RL3 s€ c6 di€n, thi n6 s€ tic dong vao
ti€p diém thudng md RL3 .Tir d6 ,dia chi X002 ctia PLC sé& nhan dudc tin hiéu.

Khi tic dong vao S3 thi cudn day Role RL4 sé& c6 dién nén ti€p di€m thudng md
RL4 sé ¢6 dién. Tw d6, dia chi X003 ctia PLC s€ nhin dudc tin hiéu.

Khi tdc dong vao S4 thi cuén day Role RL5 s€ c6 dién, thi n6 s& tic dong vao
ti€p diém thudng m3 RLS5. Tir d6, dia chi X004 ctia PLC sé& nhan dugc tin hiéu.

Khi tic dong vao S5 thi cuon day Role RL6 s& c¢6 dién nén ti€p diém thudng md
RL6 sé c¢6 dién. T d6, dia chi X005 ctia PLC sé nhin dugc tin hiéu.

Khi tdc dong vao S6 thi cudn day Role RL7 s& c6 di€n, thi né s€ tdc dong vao

ti€p diém thudng m& RL7. Tir d6, dia chi X006 ctia PLC sé& nhan dudc tin hiéu.
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Khi YO00O c6 tin hiéu thi cudn dy clia Role R1 s& c6 dién nén ti€p diém thudng
md clia R1 sé dong lai. T d6, cudn K1 sé c6 dién.

Khi Y001 ¢6 tin hiéu thi cudn ddy ctia Role R2 s& c6 dién nén ti€p di€ém thudng
md clia R2 sé dong lai. T d6, cudn K2 sé c6 dién.

Khi Y002 c6 tin hiéu thi cudn diy cta Role R3 sé& c6 dién nén ti€p diém thudng
md ctia R3 sé dong lai. T d6, cudn K3 sé c6 dién.

Khi Y003 c6 tin hiéu thi cudn diy cla Role R4 sé& c6 dién nén ti€p di€ém thudng
md cia R4 sé dong lai. T d6, cudn K4 sé c6 dién.

5. Chuong trinh Ladder mau:
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I 1 - { oo Ty

]
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5—W 1£ { oo )
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Bai 2.

B6 tri san khau
1. Bang khai bao thiét bi:

Dang Pia chi thiét bi Tén thiét bi Su hoat déng
X0 Bén trong ON khi man ctta dong hoan
(man cla trai) toan.
6gifra T W Ry
X1 . ON khi man ctra ¢ vi tri gitra.
(man cua trai)
X2 Bén ngoai ON khi man ctta md hoan
(méan cra trdi) tdoan
<3 Bén trong ON khi man ctta d6ng hoan
(man ctfa phai) toan.
Ngo vao X4 J %m’a . ON khi man cta § vi tri gitta .
(man cua trai)
X5 Bén ngoai ON khi man ctta md hoan
(man cla tréi) toan
<6 Gidi ha}n trén cda | ON khi sin khdu dén gi6i han
san khau trén .
Gidi han duéi ctia | ON khi san khau dén gi6i han
X7 . v L.
san khau dudi.
R A Khi YO_ON man ctra md.Khi
Y0 Lénh mg man ctra Y0_OFF ,man ctta diing.
Lénh déng man Khi Y1_ON ,man cia
Y1 cﬁ"a d6ng.Khi Y1_OFF,man ctra
dung.
Khi Y2_ON, san khau di
Y2 San khau di 1én chuyén 1én trén. Khi
Y2_OFF, san khiu dirng.
Ng6 ra / / Khi \C3_OI\/I san khau di
Y3 San khau di xuébng | chuyén xudng .Khi Y3_OFF,
san khau ding.
Y4 Coi bio K}ﬁ YA{_OI\\I, C(\)iAkél,l 1é€n (den
trén man hinh bat sdng).

2. Muc dich diéu khién:

Piéu khién viéc bé tri san khau tiy theo dic tinh diéu khién
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3. Nhimg dic tinh diéu khién:
e Van hanh ty dong :

Khi ndt nhan [START] X10 dudc nhan trén bang diéu khién, cdi bdo Y4 kéu
trong 5s. Nt nay chi c6 tdc dung khi man ctra dugc déng hoan tdan va san khau & vi
tri gi6i han duai.

Khi coi ngitng, 1énh m3 man ctta YO chuyén sang ON va man ctta dudc md cho
dén khi ching dén gidi han bén ngoai (X2 vaX5).

Sau khi man ctta ¢ m& hoan toan, sin khau bit dau di chuyén 1én trén khi Y2
chuyén sang ON va dirng lai khi Gi6i han trén cta sin khdu X6 chuyén sang ON.

Khi niit nhan [STOP] X11 dudc nhan trén ban van hanh, 1énh déng man clra Y1
dugc chuyén sang ON va man clta déng lai cho dén khi ching dén gidi han bén trong
(X0 va X3).

e Vin hanh bing tay:

Man cita chi dugc md khi nit nhan X12 trén bang diéu khién dang dugc nhén.
Man cita ditng cho dén khi dén gidi han bén ngoai (X2 va X5).

Man cita chi c6 thé dugc déng khi niit nhan X13 trén bang diéu khién dang dugc
nhan. Man clra déng cho dé&n khi dén gidi han bén trong (X0 va X3).

Khi nhan nit X14 thi san khdu s& di chuyén 1én trén va né dirng khi dung cdm
bi€n gidi han trén X6.

Khi nhan ndt X15 thi sin khiu sé& di chuyén xudng va né dimng khi dung cdm bién

gi61 han dudi X7.
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4. So @6 nguyén ly:
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< Giai thich so dd nquyén IV:

Khi tdc dong vao SO thi cudn day Role RL1 ¢6 dién, thi né s& tac dong vao ti€p
diém thudng mé RL1. Tir d6 né sé tdc dong vao dia chi X000 cta PLC .

Khi tdc dong vao S1 thi cudn diy Role RL2 sé& c6 dién nén ti€p diém thudng md
RL2 sé ¢6 dién. Tw d6, dia chi X001 ctia PLC s€ nhin dudgc tin hiéu.

Khi tdc dong vao S2 thi cudn day Role RL3 s€ c6 di€n, thi n6 s€ tic dong vao
ti€p diém thudng mé RL3. Tir d6 ,dia chi X002 ctia PLC sé& nhan dudc tin hiéu.

Khi tdc dong vao S3 thi cudn day Role RL4 sé& c6 dién nén ti€p diém thudng mé

RL4 sé c6 dién .Tw d6, dia chi X003 ctia PLC sé nhin dugc tin hiéu.
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Khi tdc dong vao S4 thi cudn diy Role RLS s€ c6 dién, thi n6 s€ tdc dong vao
ti€p diém thudng m3 RL5 .Tir d6 ,dia chi X004 ctia PLC s& nhan dugc tin hiéu.

Khi tdc dong vao S5 thi cudn day Role RL6 sé& c6 dién nén ti€p diém thudng mé
RL6 s€ ¢6 dién. Tur d6, dia chi X005 ctia PLC sé& nhan dudc tin hiéu.

Khi tdc dong vao S6 thi cudén day Role RL7 s€ c6 di€n, thi n6 s€ tic dong vao
ti€p diém thudng mé RL7 .Tir d6 ,dia chi X006 ctia PLC sé& nhan dugc tin hiéu.

Khi tdc dong vao S7 thi cudn day Role RL8 s€ c6 di€n, thi n6 s€ tdc dong vao
ti€p di€m thudng md RLS. Tir d6 ,dia chi X007 cia PLC sé& nhan dudc tin hiéu.

Khi tdc dong vao S8 thi cudén day Role RL9 sé€ c6 di€n ,thi n6 s€ tic dong vao
ti€p diém thudng m3 RLY .Tir d6 ,dia chi X010 ctia PLC s& nhan dudc tin hiéu.

Khi tdc dong vao S9 thi cudn day Role RL10 s€ c6 di€én ,thi n6 sé€ tdc dong vao
ti€p diém thudng m3 RL10. Tir d6, dia chi X011 ctia PLC sé& nhin dugc tin hiéu.

Khi tdc dong vao S10 thi cuon day Role RL11 s€& c6 dién ,thi n6 s€ tdc dong vao
ti€p diém thudng mé RL11. Tir d6, dia chi X012 ctia PLC sé& nhan dudc tin hiéu.

Khi tdc dong vao S11 thi cuén day Role RL12 s€ c6 di€n ,thi n6 s€ tic dong vao
ti€p diém thudng mé RL12. Tir d6, dia chi X013 ctia PLC sé& nhin dudc tin hiéu.

Khi tdc dong vao S12 thi cuén day Role RL13 s€ c6 dién ,thi nd s€ tdc dong vao
ti€p diém thudng m3 RL13. Tir d6, dia chi X014 ctia PLC sé& nhin dugc tin hiéu.

Khi tdc dong vao S13 thi cuon day Role RL14 s€& c6 dién ,thi né s€ tic dong vao
ti€p di€m thudng m& RL14 T d6 ,dia chi X015 ctia PLC s& nhan dudc tin hiéu.

Khi Y000 c6 tin hiéu thi cudn day clia Role R1 s& c6 dién nén ti€p di€m thudng
md ctia R1 sé dong lai. Tu d6, cudn K1 sé c6 dién.

Khi Y001 c6 tin hiéu thi cudn day clia Role R2 s& c6 dién nén ti€p di€m thudng

md ctia R2 sé dong lai. T d6, cudn K2 sé c6 dién.
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Khi Y002 c6 tin hiéu thi cudn diy cla Role R3 sé& c6 dién nén ti€p di€m thudng
md clia R3 sé dong lai. T d6, cudn K3 sé c6 dién.

Khi Y003 c¢6 tin hiéu thi cuon diy cia Rdle R4 s& c6 dién nén ti€p diém thudng
md clia R4 sé dong lai. T d6, udn K4 sé c6 dién.

Khi Y004 c6 tin hiéu thi cudn diy cia Rdle R5 sé& c6 dién nén tiép diém thudng
md ctia R5 sé dong lai.Tw d6 ,cudn K5 s€ cé dién.

Khi Y000 c6 tin hiéu thi cudn day clia Role R1 s& c6 dién nén tiép di€ém thudng
md cia R1 sé dong lai .Tu d6 ,cudn K1 sé& c6 dién.

Khi Y001 c6 tin hiéu thi cudn day clia Role R2 s& c6 dién nén tiép di€ém thudng
md clia R2 sé dong lai .Tu d6,cudn K2 sé c6 dién.

Khi Y002 c¢6 tin hiéu thi cuon diy ciia Role R3 sé& c6 dién nén ti€p diém thudng
md clia R3 sé dong lai .Tu d6 ,cudn K3 sé c6 dién.

Khi Y003 c¢6 tin hiéu thi cuon diy ciia Rdle R4 s& c6 dién nén tiép diém thudng

md clia R4 sé dong lai. T d6 ,cudn K4 sé c6 dién.

5. Chuong trinh Ladder mau:
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Bai 3.
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Phan phoi san pham
1. Bang khai béo thiét bi:

{ 003

Dang Pia chi thiét bi

Tén thiét bi

Sy hoat dong

X0

Di€m bit dau

ON khi robot & vi tri bit dau

X1

Trén

ON khi sdn phdm dugc phat
hi€n

X2

Gitra

ON khi sdn phim dudc phat
hién

X3

Dud6i

ON khi sdn phdm dugc phat
hién
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ON khi sdn phdm dugc phat

X4 Cém bién A Ao A
hién trén mit nghiéng
N ~ N ; . 2 R 2
g0 vao X5 Cam bin OI:I kh1A san Pham ‘ciu’(jc phat
hién trén mit nghiéng
X6 Cém bicn OI:I khlA san ?ham .(Tu’(jc phét
hién trén mdt nghiéng
X7 Cambicn | On KN san pham duge phat
hi€n § cuoi1 biang tai bén phai
<10 Phit hién san | ON khi sdn phdm dugc phat
phim hién & trudc vat diy
X11 Phat hién sdn | ON khi sdn phadm dugc phait
phim hién & trudc vat diy
<12 Phét hién san | ON khi sdn phdm dugc phat
phim hién § trude vat day
Khi YO_ON ,1 sidn phim dugc
cung cip .Mdt tién trinh dudc
bit ddu:sdn phdm gb dudgc lip
YO Lénh cung cAp | lai theo thit tw Trung
binh_Nho6_L6n_Trung
binh_Trung
binh_L6n_Nhé_Nho_Ldén_Ldn.
Bing tai di 2
MEHLA | Khi Y1_ON, bing tai di chuyén
Y1 chuyén vé phia N )
_ ) vé phia trudc
Ngo ra truGc
Bine (Al di
dng Widi | i vo ON | bang ti di
Y2 chuyén vé phia PN .
. chuyén vé phia trudc
trudc
Bing tai di
ABHA | Khi Y3_ON, bang tii di
Y3 chuyén vé phia PN )
3 chuyén vé phia trudc
truoc
Bine (Al di
dng@idi ) v ON | bang ti di
Y4 chuyén vé phia PN )
) chuyén vé phia trudc
trudc
Dudi ra khi Y5_ON va thu lai
Y5 Co ciu diy khi Y5-OFF.Co ciu diy khong

thé dirng & giita hanh trinh.
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Dudi ra khiY6_ON va thu lai
Y6 Co ciu diy khi Y6_OFF. Co cAu diy khong
thé dirng & giita hanh trinh.
Dudi ra khi Y7_ON va thu lai
Y7 Co cau day khiY7_OFF. Cd ciu diy khong
thé dirng & giita hanh trinh.

2. Muc dich diéu khién:

Phan phdi cac san pham ly thuyét theo kich c&

3. Nhimg dic tinh diéu khién:

Khi nhan nit X14 trén bang diéu khién, Iénh cung cAp YO cho robot chuyén lén
ON.

Lénh cung cAp YO chuyén sang OFF khi robot di chuyén sdn phdm hoan tat va
quay tr§ vé diém ban dau.

Khi cong tic X14 trén bang diéu khién chuyén sang ON, cdc bing tai di chuyén
vé phia truSc. Khi cong tic X14 chuyén sang OFF, cic bing tai ding.

San phdm 16n, trung binh, nhd trén cdc bing tdi dugc phan loai bing cdc cdm
bién ngd vao Trén X1, Giita X2, Duéi X3 va sau d6 dugc dua dén cdc khay dung sin.

Khi cdm bi€n phat hién sdn phdm trudc co cau diy X10, X11, X12 chuyén sang
ON thi cdc bing tdi dirng va sdn pham dugc ddy 1én khay nhd cdc cd cAu diy: Y5, Y6,
Y7.

Khi s& lugng sdn pham trong c4c khay 1a:sdn phdm 16n:3 ; sdn phdm trung
binh:2 ; sdn phdm nhd:2 thi cic co ciu ddy sé bd qua cdc san phadm thira. Cdc sdn

phim ndy sé roi xudng & cudi bing tai bén phai.
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4. So @6 nguyén ly:
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%  Giai thich so dd nguyén IV:

Khi tdc dong vao SO thi cudn day Role RL1 ¢6 dién ,thi n6 s& tdc dong vao ti€p
di€ém thuong m& RL1 .Tir d6 né sé tdc dong vao dia chi X000 ctda PLC .

Khi tdc dong vao S1 thi cudn day Role RL2 sé& c6 dién nén ti€p diém thudng md
RL2 sé ¢ dién .Tw d6 ,dia chi X001 cia PLC s€ nhin dudgc tin hiéu.

Khi tdc dong vao S2 thi cudn day Role RL3 s€ c6 dién ,thi n6 sé€ tdc dong vao
ti€p diém thudng mé RL3 .Tir d6 ,dia chi X002 ctia PLC s& nhan dugc tin hiéu.

Khi tdc dong vao S3 thi cudn diy Role RL4 sé& c6 dién nén ti€p di€ém thudng md

RL4 sé c¢6 dién .Tw d6 ,dia chi X003 ctia PLC sé nhin dugc tin hiéu.
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Khi tdc dong vao S4 thi cudn diy Role RLS s€ c6 dién ,thi n6 s€ tic dong vao
ti€p diém thudng m3 RL5 .Tir d6 ,dia chi X004 ctia PLC s& nhan dudc tin hiéu.

Khi tdc dong vao S5 thi cudn day Role RL6 sé& c6 dién nén ti€p diém thudng mé
RL6 s€ ¢6 dién .Tr d6 ,dia chi X005 ctia PLC sé& nhan dudc tin hiéu.

Khi tdc dong vao S6 thi cudn day Role RL7 s€ c6 di€n ,thi n6 s€ tdc ddong vao
ti€p diém thudng mé RL7 .Tir d6 ,dia chi X006 ctia PLC sé& nhan dugc tin hiéu.

Khi tdc dong vao S7 thi cudén day Role RL8 s€ c6 di€n ,thi n6 s€ tic dong vao
ti€p di€m thudng mé RLS .Tir d6 ,dia chi X007 cia PLC s& nhan dudc tin hiéu.

Khi tdc dong vao S8 thi cudén day Role RL9 sé€ c6 di€n ,thi n6 s€ tic dong vao
ti€p diém thudng m3 RLY .Tir d6 ,dia chi X010 ctia PLC s& nhan dugc tin hiéu.

Khi tdc dong vao S9 thi cudn day Role RL10 s€ c6 di€n ,thi n6 s€ tic dong vao
ti€p diém thudng m3 RL10 .Tir d6 ,dia chi X011 ctia PLC sé& nhin dugc tin hiéu.

Khi tdc dong vao S10 thi cudn day Role RL11 s€ c6 dién ,thi n6 s€ tdc dong vao
ti€p diém thudng mé RL11 .Tir d6 ,dia chi X012 ctia PLC sé& nhan dudc tin hiéu.

Khi tdc dong vao S11 thi cuén day Role RL12 s€ c6 di€n ,thi n6 s€ tic dong vao
ti€p diém thudng mé RL12 .Tir d6 ,dia chi X013 ctia PLC sé& nhan dudc tin hiéu.

Khi tdc dong vao S12 thi cudn day Role RL13 s€ c6 dién ,thi n6 s€ tic dong vao
ti€p diém thudng m3 RL13 .Tir d6 ,dia chi X014 ctia PLC sé& nhin dugc tin hiéu.

Khi tdc dong vao S13 thi cudn day Rdle RL14 sé& c6 dién ,thi n6 s€ tdc dong vao
ti€p di€m thudng m& RL14 T d6 ,dia chi X015 ctia PLC s& nhan dudc tin hiéu.

Khi Y000 c6 tin hiéu thi cudn day clia Role R1 s& c6 dién nén ti€p di€m thudng
md ctia R1 sé dong lai .Tu d6 ,cudn K1 sé& c6 dién.

Khi Y001 c6 tin hiéu thi cudn day ctia Role R2 s& c6 dién nén ti€p di€m thudng

md ctia R2 sé dong lai . T d6 ,cudn K2 sé c6 dién.
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Khi Y002 c6 tin hiéu thi cudn diy cla Role R3 s& c¢6 dién nén tiép diém thudng
md clia R3 sé dong lai .Tu d6 ,cudn K3 sé c6 dién.

Khi Y003 c¢6 tin hiéu thi cuon diy cia Rdle R4 s& c6 dién nén ti€p diém thudng
md cia R4 sé dong lai. T d6, cudn K4 sé c6 dién.

Khi Y004 c6 tin hiéu thi cudn diy ciia Role R5 sé& c6 dién nén ti€p di€ém thudng
md ctia R5 sé dong lai. T d6, cudn K5 sé c6 dién.

Khi Y005 c6 tin hiéu thi cudn day clia Role R6 s& c6 dién nén ti€p di€ém thudng
md clia R6 sé dong lai. T d6, cudn K6 sé c6 dién.

Khi Y006 c6 tin hiéu thi cudn day clia Role R7 s& c6 dién nén ti€p di€ém thudng

md cia R7 sé dong lai. T d6, cudn K7 sé c6 dién.

5. Chuong trinh Ladder mau:
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Bai 4. Phan loai cac san pham bi I5i
1. Bang khai béo thiét bi:

Dang Pia chi thiét bi Tén thiét bi Sy hoat dong
X0 Pang khoan ON trong khi dang khoan
X1 San phdm dudi | ON khi sdn phdm & du6i mdy
mday khoan khoan
X2 ON khi sdn phdm dugc khoan
Pa khoan ding | ding.Khi viéc khoan bit dau
thi két qud trude d6 bi xoa.
X3 ON khi sdn pham khong dudc
5 ) khoan didng.Khi viéc khoan
Dakhoansal | < fau thi ket qua trude d6 bi
x0a.
X4 Cam bign 9N lfhl }i)hét hién\Acé s.’fl‘n phim
0 cudi biang chuyén trdi
Ngo vao X5 Y, x ON khi phat hién c6 san phdm
Cam bién o e - ..
0 cudi biang chuyén phai
X6 C4m bién phat | ON khi phét hién sin phaim
hién sdn phaim | trudc co ciu day.
YO . . Khi YO_ON ,1 sdn phim dugc
Lénh cung cap - s o
cung cap:khoi kim loai 16n
Y1 Bing tdichay vé | Khi Y1_ON bing tdi di
phia tritdc chuyén vé phia tru6c
Ngd ra Y2 Bit dau khoan | Khi Y2_ON bit dau khoan
Y3 Bing tdi chay vé | Khi Y3_ON bing tai di
phia trudc chuyén vé phia trugc
Y5 Dudi ra khi Y5_ON va thu lai

Co ciu day

khi Y5_OFF .Co ciu diy
khong thé bi dirng & giita hanh
trinh.

2. Muc dich diéu khién:
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Phan biét cdc sdn phAm bi 15i v sdn phdm t5t bing tin hiéu cda ching va phan
phdi chiing sao cho phii hgp.
3. Nhirng dic tinh diéu khién:

e Diéu khién chung:

Khi nit nhdn X7 dugc nhan trén bang diéu khién, Lénh cung cip YO cho phéu
chuyén sang ON. Khi thd niit nhan X7, Lénh cung cAp YO chuyén sang OFF. Khi Lénh
cung cap YO chuyén sang ON thi phéu cung cAp sdn phim.

Khi cong tic X10 dugc bat sang ON thi bing tdi di chuyén vé phia truge. Khi
cOng tic nay bat sang OFF thi bing tai dirng.

e Diéu khién mdy khoan:

Khi cdm bi€n c6sdn phdm dudi maykhoan X1 chuyén sang ON thi bing tai
dung.

Khi bit dau khoan Y2 dugc chuyén sang ON, bit dau khoan. Khi cdm bién
dang khoan X0 bat sang ON thi Y2 chuyén sang OFF.

Khi bit dau khoan Y2 _ON thi cdm bién da khoan ding X2 va khoan sai X3
déu dugc bat sang ON sau khi mdy khoan da hoan tdt mot chu ki .

Khi c6 san phdm 13i, thi cAm bién phdt hién sdn phaim X10 trong cd ciu diy
sé bat sang ON. Khi d6 bing tdi s& dirng va co ciu diy Y5 sé& chuyén sang ON, sdn
phim sé& bi ddy xuéng khay dung *’sdn phdm bi 16i”".

Né&u 1a sdn pham t6t thi dugc di chuyén dén khay <’ OK’’ dugc dit & cudi bing

chuyén phai.

4. So @6 nguyén ly:
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%  Giai thich so dd nguyén IV:

Khi tdc dong vao SO thi cudn day Role RL1 c6 dién ,thi n6 s€ tdc dong vao ti€p
diém thuong m& RL1 .Tir d6 né sé tdc dong vao dia chi X000 cta PLC .

Khi tdc dong vao S1 thi cudn diy Role RL2 sé& c6 dién nén ti€p diém thudng md
RL2 sé ¢6 dién .Tw d6 ,dia chi X001 ctia PLC s€ nhin dudc tin hiéu.

Khi tdc dong vao S2 thi cudn day Role RL3 s€ c6 dién ,thi n6 s€ tdic dong vao
ti€p diém thudng md RL3 .Tir d6 ,dia chi X002 ctia PLC sé& nhan dudc tin hiéu.

Khi tdc dong vao S3 thi cuén diy Role RL4 s& c6 dién nén ti€p diém thudng md
RL4 s& ¢6 dién . T d6 ,dia chi X003 ctia PLC sé& nhin dudc tin hiéu.

Khi tdc dong vao S4 thi cudn day Role RLS s€ c6 di€n ,thi n6 s€ tdc dong vao
ti€p diém thudng mé RLS5 .Tir d6 ,dia chi X004 ctia PLC s& nhan dugc tin hiéu.

Khi tdc dong vao S5 thi cudn diy Role RL6 sé& c6 dién nén ti€p diém thudng mé

RL6 sé ¢6 dién .Tw d6 ,dia chi X005 ciia PLC sé nhin dudc tin hiéu.
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Khi tdc dong vao S6 thi cudon diy Role RL7 s€ c6 di€n ,thi n6 s€ tac dong vao
ti€p diém thudng m3 RL7 .Tir d6 ,dia chi X006 ctia PLC s& nhan dugc tin hiéu.

Khi tdc dong vao S7 thi cudn day Role RLS8 sé& c6 dién ,thi n6 s€ tdc dong vao
ti€p diém thudng m3 RL8 .Tir d6 ,dia chi X007 ctia PLC s& nhan dugc tin hiéu.

Khi tdc dong vao S8 thi cudn day Role RL9 s€ c6 dién ,thi né s€ tdic dong vao
ti€p diém thudng md RL9 .Tir d6 ,dia chi X010 ctia PLC sé& nhan dudc tin hiéu.

Khi tdc dong vao S9 thi cudn day Role RL10 s€ c6 dién ,thi n6 s€ tdc dong vao
ti€p di€ém thudng md RL10 .Tir d6 ,dia chi X011 ctia PLC s& nhan dudc tin hiéu.

Khi Y000 c6 tin hiéu thi cudn day cta Role R1 s& c6 dién nén ti€p di€ém thudng
md clia R1 sé dong lai .Tu d6 ,cudn K1 sé c6 dién.

Khi YOOI c6 tin hiéu thi cudn day clia Role R2 s& c¢6 dién nén ti€p diém thudng
md cia R2 sé dong lai .Tu d6 ,cudn K2 sé c6 dién.

Khi Y002 c6 tin hiéu thi cudn day clia Role R3 s& c¢6 dién nén ti€p diém thudng
md cia R3 sé dong lai .Tu d6 ,cudn K3 sé c6 dién.

Khi Y003 c6 tin hiéu thi cudn day cla Rdle R4 s& c6 dién nén ti€p di€m thudng
md clia R4 sé dong lai. T d6 ,cudn K4 sé c6 dién.

Khi Y004 c6 tin hiéu thi cudn day cla Role R5 s& c6 dién nén ti€p di€ém thudng

md ctia R5 sé dong lai.Tw d6 ,cudn K5 s€ c6 dién.

5. Chuong trinh Ladder mau:
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Bai 5. Piéu khién quay thuan/ nghich
1. Bang khai béo thiét bi:
Dang Pia chi thi€t bi Tén thiét bi Sy hoat dong
X0 Trén OI\I Khi san pham dudc
phat hién
X1 Giita I())}Etlilllé zén phim dugc
X2 Dudi ON Khi sdn phdm dudc

phdt hién

Trang 146




Hoc nhiéu hon vé PLC, HMI va Bién tan tai: http://unlockplc.com

ON Khi sdn pham dugc

X3 Phét hién sdn phAm | phét hién trudc co ciu
day
x4 Bidm bit diu OAN Khi robot & vi tri bit
dau
X5 San phdm trén ban O\N Khi sin phidm & trén
ban
Hoat dong ctia robot | ON Khi hoat dong cua
X6 N . v
hoan tat robot hoan tat
Ngo vao ON Khi sdn pham dudc
X7 C4m bién phat hién & mit phing
nghiéng
ON Khi sdn pham dugc
X10 C4m bién phat hién & cudi biang
chuyén phdi
ON Khi sdn pham dugc
X11 C4m bién phat hién & cudi bing
chuyén trdi
ON Khi sdn pham dugc
X12 C4m bién phét hién & cudi bing
chuyén phdi
Khi YO_ON ,1 sidn phim
dugc cung cAp:san phim
. » g0 dugc 1ap lai theo tho
YO Lénh cung cap tr:Lon_Trung
binh_Nho4_Trung
binh_Nhd_Lén.
Ng6 ra v1 Bing ti chay vé Khi YI_OON thi bang tdi
phia trudc di chuyén vé tuéc.
v2 Bing tdi chay vé Khi SEZ_QN bing tdi di
phia trudc chuyén vé phiatrudc.
Dudi ra khi Y3_ON va
Y3 Co ciu dfy thu lai khi Y3_OFE.Co
cau day khong thé bi
diing § gitta hanh trinh.
Robot gip sdn phAm dén
Y4 Lénh gdp sdn pham | khay dung khi Y4_ON

Mot tién trinh bit dau.
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¥s Beilng tdi chay thudn | Bing tdi chay vé trudc
(v€ phia truéc) khi Y5_ON

Y6 Bing téi\chay Bing tdi chay vé phia
nghich(vé phia sau) | sau khi Y6_ON

2. Muc dich diéu khién:

Ph4t hién kich ¢& mdi sdn phdm va phan phdi chiing sao cho phii hgp.

3. Nhimg dic tinh diéu khién:

Khi niit nhan X13 dugc nhan trén bang diéu khién, Lénh cung cAp YO cho phéu
chuyén sang ON thi phéu sé& cung cap san pham. Khi thd ndt nhan X13, 1énh cung cip
YO chuyén sang OFF .

Khi cong tic X14 dugc bat sang ON, céc bing tdi di chuyén vé phia trudc
(Y1_ON; Y2_ON). Khi cong tdc X14 bat sang OFF thi cac bing tdi ding.

San phdm 16n, trung binh, nhd trén cdc bing tdi dugc phan loai bing cdc cdm
bi€n ngd vao: Trén X0, Gifta X1, Dudi X2 va sau d6 dugc dua dén cdc khia dung sin.

Khi sdn phdm 16n va nhé dugc phat hién bdi cdm bién X0, X2 va cdm bién
trudc cd cAu didy X3 chuyén sang ON thi bing tai ditng. Khi d6 sdn phdm dugc phan
phoi néu la:

e S4n phim I6n :dugc diy dé€n bing chuyén thap hon va dugc mang dén
khay bén phai.

e S4n phim nhd: dugc diy dén bing chuyén thdp hon va dugc mang dén
khay bén trdi.

e Khi la sdn phidm trung binh thi dudc mang dén khay dung bdi robot.
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Khi cAm bi&n phat hién sdn phdm trén ban X5 trong robot chuyén sang ON thi
1énh gip sdn phdm Y4 bat 1én ON. Khi cdm bi€n hoat dong robot hoan tit X6 chuyén
sang ON, 1énh gip Y4 chuyén vé OFF.

Khi cong tic X15 dugc bat sang ON thi mdt sdn phAim mdi dudc cung cap tu
dong tai thoi diém sau:

e  Khirobot bit diu mang sdn phaAm trung binh

e  Khi sdn ph4m nhd hay 16n dugc dit vao trong khay.

4. So @6 nguyén ly:
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< Giai thich so do nquyén IV:

Khi tdc dong vao SO thi cudn diay Role RL1 c6 dién ,thi n6 sé tic dong vao ti€p

di€ém thuong m& RL1. Tir d6 né sé tdc dong vao dia chi X000 cta PLC .
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Khi tdc dong vao S1 thi cudn diy Role RL2 sé& c6 dién nén ti€p di€m thudng md
RL2 s€ ¢6 dién. Tir d6, dia chi X001 ctia PLC sé& nhan dudc tin hiéu.

Khi tdc dong vao S2 thi cudn ddy Role RL3 s€ c6 di€n ,thi n6 sé€ tic dong vao
ti€p diém thudng md RL3. Tir d6, dia chi X002 ctia PLC s& nhan dugc tin hiéu.

Khi tdc dong vao S3 thi cudn day Role RL4 sé& c6 dién nén ti€p diém thudng
md RL4 sé ¢6 dién. T d6, dia chi X003 ctia PLC s€ nhan dudc tin hiéu.

Khi tdc dong vao S4 thi cudn day Role RLS5 s€ c6 di€n ,thi n6 s€ tic dong vao
ti€p di€m thudng md RLS. Tir d6, dia chi X004 cia PLC sé& nhan dudc tin hiéu.

Khi tdc dong vao S5 thi cudn day Role RL6 sé& c6 dién nén ti€p diém thudng md
RL6 s€ ¢6 dién. T d6, dia chi X005 ctia PLC sé& nhan dudc tin hiéu.

Khi tdc dong vao S6 thi cudn day Role RL7 s€ c6 di€n ,thi n6 sé€ tdc dong vao
ti€p diém thudng m3 RL7. Tir d6, dia chi X006 ctia PLC s& nhan dugc tin hiéu.

Khi tdc dong vao S7 thi cudn day Role RL8 s€ c6 di€n ,thi n6 sé€ tdc dong vao
ti€p diém thudng md RLS. Tir d6, dia chi X007 ctia PLC sé& nhan dudc tin hiéu.

Khi tdc dong vao S8 thi cudén day Role RL9 s€ c6 di€n ,thi n6 s€ tdc dong vao
ti€p diém thudng md RLI. Tir d6, dia chi X010 ctia PLC sé& nhan dudc tin hiéu.

Khi tdc dong vao S9 thi cudén day Role RL10 s€ c6 di€n ,thi n6 s€ tdc dong vao
ti€p diém thudng m3 RL10. Tir d6, dia chi X011 ctia PLC s& nhan dugc tin hiéu.

Khi tdc dong vao S10 thi cuon day Role RL11 s€& c6 dién ,thi n6 s€ tdc dong
vao ti€p di€m thudng md RL11. Tir d6, dia chi X012 ctia PLC sé& nhan dugc tin hiéu.

Khi tdc dong vao S11 thi cudén diy Role RL12 s€ c6 di€n ,thi n6 s€ tdc dOong
vao ti€p diém thudng md RL12. Tir d6, dia chi X013 ctia PLC s& nhan dudc tin hiéu.
Khi tdc dong vao S12 thi cudén diy Role RL13 s€ c6 di€n ,thi n6 s€ tdc dong

vao ti€p diém thudng m3 RL13. Tir d6, dia chi X014 ctia PLC sé& nhan dugc tin hiéu.
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Khi tdc dong vao S13 thi cudn diy Role RL14 s€ c6 dién ,thi n6 s€ tac dong
vao ti€p diém thudng m3 RL14. Tir d6, dia chi X015 ctia PLC s& nhin dugc tin hiéu.
Khi Y0O0O c¢6 tin hiéu thi cudn diy ctia Role R1 s& cé dién nén ti€p diém thudng
md clia R1 sé dong lai. T d6, cudn K1 sé c6 dién.
Khi Y001 ¢6 tin hiéu thi cuon diy cia Rdle R2 sé& c6 dién nén ti€p di€ém thudng
md ctia R2 sé dong lai. T d6, cudn K2 sé c6 dién.
Khi Y002 c6 tin hiéu thi cudn day clia Role R3 s& c6 dién nén ti€p di€ém thudng
md clia R3 sé dong lai. T d6, cudn K3 sé c6 dién.
Khi Y003 ¢6 tin hiéu thi cudn day clia Role R4 s& c6 dién nén tié€p di€ém thudng
md cia R4 sé dong lai. T d6, cudn K4 sé c6 dién.
Khi Y004 ¢6 tin hiéu thi cudn diy ctia Role R5 sé& c6 dién nén ti€p diém
thudng md cua RS s€ déng lai. Tir @6, cuén K5 s€ c6 dién.
Khi Y005 c¢6 tin hiéu thi cudn diy ctia Role R6 sé& c6 dién nén ti€p diém
thudng md cua R6 s€ dong lai. Tir 6, cuén K6 s€ cé dién.
Khi Y006 c6 tin hiéu thi cudn day clia Role R7 sé& c6 dién nén ti€p di€m thudng

md cia R7 sé déng lai. T d6, cudn K7 sé c6 dién.

5. Chuong trinh Ladder mau:
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Bai 6. Diéu khién co ciu nang

1. Bang khai bao thiét bi:

Dang Pja chi thiétbi | Tén thiét bj Sw hoat déng
X0 Trén ON khi san pham dugc phat hién
X1 Giira ON khi san pham duoc phat hién
X2 Dudi ON Khi san pham duoc phat hién
3 San F)hém trén | ON khi san pham trén co cau
cO cau nang nang
” Vj tri nang thap | ON khi co cau nang & vi tri thap
hon
X5 Vi tri nang giita | ON khi co cau nang & vi tri giira
6 Vi tri nang cao | ON khi co cau nang ¢ vi tri cao
hon
NG5 vio 10 Cam bién Ol\f khi phat hié‘n c6 san pham &
Ccuoi bang chuyeén tréi
11 Cam bién ON khi phat hié‘n c6 san pham ¢
cuoi bang chuyén phai
19 Cam bién ON khi phat hié‘n c6 san pham ¢
Cuoi bang chuyén trai
13 Cam bién ON khi phat hiéjn c6 san pham ¢
cuoi bang chuyén phai
14 Cam bién OI\’I khi phat hié‘n c6 san pham ¢
cuoi bang chuyeén tréi
15 Cam bién ON khi phat hién c6 san pham &

cudi bang chuyén phai
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Lénh cung cap

Khi YO ON, 1 san pham duoc

cung cap: xylanh kim loai duoc

chay thuén
(vé phia truéc)

YO
lap lai theo tha tu Nho-Lon-
Trung binh-Lén-Trung binh-Nho
Y1 Bing tdi chay | Khi Y1-ON, bing tai di chuyén vé
vé phia trudc phia trudc
Lénh cho co cdu | Co ciu nang di chuyén 1én trén khi
Y2 ning 1én Y2-ON.CG cfu nang dimg lai khi
Y2-OFF
Lénh cho co cdu | Co cAu nang di chuyén xudng khi
Y3 ha xudng Y3-ON.Co ciu ning ding lai khi
Y3-OFF
Lénh cho co cdu | Co cdu quay dé chuyén sidn phim
Y4 quay dén bing tii khi Y4-ON.Co cdu
quay veé vi tri ban dau khi Y4-OFF
Bing tdi th4p | Bing tdi chay vé phia trudc khi Y5-
Y5 chay thuén ON
(vé phia truéc)
Bing tdi thap | Bing tdi chay vé phia truéc khi Y6-
Y6 chay thuan ON
(vé phia truéc)
v7 Bing tdi thdp | Bing tdi chay vé phia trudc khi Y7-

ON

2. Muc dich diéu khién:

Str dung co cau nang dua cac san pham dén 3 vj tri khac nhau.

e Khi cdm bién X3 trong Cow ciu nang chuyén sang ON, sdn phaim dugc

mang dén 1 trong cdc bing tdi sau tuy theo kich c¢& cla né:

S&n phidm 16n : bing tai trén

San pham trung binh: bing ti gitta

S4n pham nhd: bing tai thap
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e Lénh cho co cAu nang 1én Y2 va Lénh cho cd cau ha xudng Y3 dugc diéu
khién tuy theo vi tri clia co cAu ning dudc phat hién bsi cdc cdm bién sau:
- Trén: X6
- Gitra: X5
- Thap: X4
e Khi 1 sdn phdm dudc tir co cAu ning dén bing tdi, 1énh cho co cdu quay
Y4 bat 1én ON.
e Sau khi sdn phdm dugc chuyén qua, co cAu ning quay vé vi tri ban dau

va chd.

3. Nhimg dic tinh diéu khién:
a> Diéu khién chung:

e Khi niit nhan X7 dugc nhin trén bang diéu khién, Lénh cung cApYO cho phéu
chuyén sangON. Khi thd ndt nhan PB1-X20, Lénh cung cip YO chuyén sang OFF. Khi
Lénh cung cip YO dugc chuyén sang ON, phéu cung cAp sdn phdm .

e Khi cong tic X8 dugc bat sang ON trén bang diéu khién, cdc bing tdi di chuyén
vé phia truc. Khi cong tic X8 bat sang OFF, cdc bing tii ngiing.

e Sau khi cdc cdm bi€n X10, X12, X14 & bén trdi cla bing tdi phat hién c6 sdn
phdm, bing tii tuong tng bat 1én ON va dua cdc sin phdm dén khay & cudi bing
chuyén phdi. Bing tdi ngiing trong 3s sau khi sdn phim qua cdc cdm bién X11, X13,
X15 & bén phai bang tai.

e S4n phdm Ién, trung binh, nhd trén cdc bing tai dugc phan loai bing cdc cdm
bi€n ngd vao Trén X0, Gitta X1, Dudi X2.

b> Nguyén li lam vi€c:
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Khi cong tic X8 trén bing diéu khién dudc bat sang ON , cdc bing tdi di
chuyén vé phia trudc (Y1, Y5, Y6, Y7 chuyén sang ON).

Sau khi nhin cong tic X7. Lénh cung ciAp sidn phaim chuyén sang ON (S4n
phim duoc cung cip va Iap lai theo thir tr :NhG-Lon-Trung binh-Ldn-Trung binh —
NhG)

Qua4 trinh phan loai sdn phidm nhu sau:

. Sdn phim nhd: Sdn phim nhé qua cdm bi€n dudi X20 kich Role M4
chuyén sang ON.Khi sdn phim dén cd cau nang ,X3 chuyén sang ON Iénh cho cd ciu
nang 1én (Y2 ON). Dong thdi tai vi tri nAng thap X4 k&t hgp M4 va X3 1énh cho cd ciu
quay Y4 chuyén sidn phaim dén bing tai thaip va RoLe MO chuyén sang ON 1énh cho
co ciu nang Y2 dimng.

. San phdm trung binh : S4n phAm trung binh qua cdm bién dudi X2,giita
X1 & trang thdi ON, 1am RdLe M5 chuyén sang ON. Khi sin phim dén co cdu nangX3
ON Iénh cho cd cAu nang Y2 ON ning san phdm lén. Khi sin ph&m dén vi tri ning
gitta X5, k&t hop véi X3 va RoLe M5 1énh cho cd cdu quay Y7 ON, sdn pham dugc
dua tdi bing tdi giita va RoLe MO diéu khién co cau nang Y2 OFF.

. Sdn phdm 16n: Sdn phdm 16n qua cdm bié€n trén X0, gitta X1, dudi X2
kich RoLe M6 hoat dong Khi sdn phdm dugc dwa dén co cdu nang X3, 1énh cho co ciu
nang Y7 dua san phdm 1én .Tai vi tri ndy , sdn phdm dugc dwa dén vi tri ning cao hon
X6,dong thdi két hgp v6i X3, v RoLe M6 1énh cho Y4 chuyén sang ON. Sdn phim
dudgc dua tdi bing tdi trén va RoLe MO diéu khién co cdu Y2 ding.

. Khi cdc cdm bi€n X10, X12, X14 tdc dung canh xung xudng, phat hién c6
sén phadm di qua 1&énh cho Y3 chuyén sang ON, ha co cAu xudng dén vi tri thAp hon X4

ON, kich RoLe M2 chuyén sang ON , 1énh cho cd cAu ha xudng Y3 va ding lai.
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o Khi sdn phdm qua cdc cdm bién X11, X13, X14 kich RoLe M3 va bo
dinh thi TO chuyén sang ON. Rdle M3 c¢6 nhiém vu dimng cdc bing chuyén
(Y1,Y5.Y6,Y7) va ReSet cdc ngd vao cadm bi€n phan loai sdn phdm (M4, M5, M6).

Sau 3s, bo dinh thi TO khéa Role M3, 1énh cho céc bang tdi hoat dong trd lai.

4. So @6 nguyén ly:
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%  Giai thich so dd nguyén IV:

Khi tdc dong vao SO thi cudn diy Role RL1 c6 dién ,thi n6 sé tic dong vao ti€p

diém thudng mé RL1 .Tir d6 né sé tdc dong vao dia chi X000 ctia PLC .
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Khi tdc dong vao S1 thi cudn diy Rdle RL2 sé& c6 dién nén ti€p diém thudng md
RL2 s€ ¢6 dién. Tir d6, dia chi X001 ctia PLC sé& nhan dudc tin hiéu.

Khi tdc dong vao S2 thi cudn day Role RL3 s& c6 dién ,thi né sé tic dong vao ti€p
diém thudng mé RL3. Tir d6, dia chi X002 clia PLC s& nhan dugc tin hiéu.

Khi tdc dong vao S3 thi cudn day Role RL4 sé& c6 dién nén ti€p diém thudng md
RL4 sé c6 dién. T d6, dia chi X003 ctia PLC sé nhin dudc tin hiéu.

Khi tdc dong vao S4 thi cudn diy Role RL5 s& c6 dién, thi né sé& tdc dong vao tiép
diém thudng mé RL5. Tir d6, dia chi X004 ctia PLC s& nhan dugc tin hiéu.

Khi tdc dong vao S5 thi cudn day Role RL6 sé& c6 dién nén ti€p diém thudng md
RL6 s€ ¢6 dién. T d6, dia chi X005 ctia PLC sé& nhin dudc tin hiéu.

Khi tdc dong vao S6 thi cudn diy Role RL7 s& c6 dién, thi né sé tic dong vao ti€p
diém thudng mé RL7. Tir d6, dia chi X006 clia PLC s& nhan dugc tin hiéu.

Khi tdc dong vao S7 thi cudn diy Role RL8 s& c6 dién, thi né sé tic dong vao ti€p
diém thudng mé RLS . Tir d6, dia chi X007 ctia PLC sé& nhin dudc tin hiéu.

Khi tdc dong vao S8 thi cudn diy Role RL9 s& c6 dién, thi né sé& tdc dong vao ti€p
diém thudng mé RL9. Tir d6, dia chi X010 clia PLC s& nhan dugc tin hiéu.

Khi tdc dong vao S9 thi cudn day Role RL10 sé& c6 dién, thi n s& tdc dong vao ti€p
diém thudng mé RL10. Tir d6, dia chi X011 ctia PLC sé& nhin dugc tin hiéu.

Khi tdc dong vao S10 thi cudn diy Role RL11 s€ c6 di€n, thi n6 sé€ tdic dong vao
ti€p di€m thudng m& RL11. T d6, dia chi X012 ctia PLC s& nhan dudc tin hiéu.

Khi tdc dong vao S11 thi cudn ddy Role RL12 s€ c6 di€n ,thi nd s€ tic dong vao
ti€p diém thudng mé RL12 .Tir d6 ,dia chi X013 ctia PLC sé& nhin dudc tin hiéu.

Khi tdc dong vao S12 thi cudn day Role RL13 s€ c6 di€n ,thi n6 s€ tdc dong vao

ti€p diém thudng mé RL13 .Tir d6 ,dia chi X014 ctia PLC sé& nhan dudc tin hiéu.
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Khi tdc dong vao S13 thi cudn day Role RL14 s€ c6 di€n ,thi n6 s€ tdc dong vao
ti€p diém thudng m3 RL14 .Tir d6 ,dia chi X015 ctia PLC sé& nhin dugc tin hiéu.
Khi Y000 c6 tin hiéu thi cudn diy clia Rdle R1 sé& ¢ dién nén ti€p di€ém thudng
md clia R1 sé dong lai. T d6, cudn K1 sé c6 dién.
Khi Y001 c6 tin hiéu thi cudn diy cta Role R2 sé& c6 dién nén ti€p diém thudng
md ctia R2 sé dong lai . Tir d6, cudn K2 sé c6 dién.
Khi Y002 ¢6 tin hiéu thi cudn diy cda Role R3 sé& c6 dién nén ti€p diém thudng
md clia R3 sé dong lai . Tir d6, cuén K3 s€ c6 dién.
Khi Y003 c¢6 tin hiéu thi cudn diy cda Role R4 sé& c6 dién nén ti€p di€m thudng
md cia R4 sé dong lai. T d6, cudn K4 sé c6 dién.
Khi Y004 c6 tin hiéu thi cudn ddy cda Role R5 sé& c6 dién nén ti€p diém thudng
md cla R5 sé dong lai. T d6, cudn K5 sé ¢ dién.
Khi Y005 c6 tin hiéu thi cudn diy ctia Role R6 sé& c6 dién nén ti€p diém thudng
md clia R6 sé dong lai. T d6, cudn K6 sé c6 dién.
Khi Y006 c6 tin hiéu thi cudn diy cda Role R7 sé& c6 dién nén ti€p diém thudng
md cia R7 sé dong lai. T d6, cudn K7 sé c6 dién.
Khi Y007 ¢6 tin hiéu thi cudn diy cda Role R8 sé& c6 dién nén ti€p diém thudng

md ctia R8 sé& dong lai. T d6, cudn K8 sé c6 dién.

5. Chuong trinh Ladder mau:
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Bai 7. Tuyén phan loai va phan phéi
1. Bang khai béo thiét bi:
Dang leaé,tc: Tén thiét bi St hoat dong
X0 Vi tri bdt ddu . ON khi robot cung cap & vi tri bit dau
(ngudn cung cap)
X1 Trén ON khi sdn phdm dugc phat hién
X2 Gitra ON khi sdn phdm dugc phat hién
X3 Du6i ON khi sdn phdm dugc phat hién
Ngd vao x4 Cam bign ON lihi phe?iF hién c6 sdn phAm & cudi bing
chuyén phai
X5 Cam bicn ON lihl phe?’l"t hién c6 sdn phAm & cudi bing
chuyén phai
<6 Phit hién sin phdm Oj\l khi phat hién c6 sdn phdm tru6c cd cdu
day
X10 | Vi tri bdt dau (gdp hang) | ON khi robot gip hang & vi tri diu
X11 Sdn phim trén ban ON khi sdn phdm nim trén ban
X12 | Hoat dong robot hoan tit | ON khi hoat dong robot hoan tat
Khi YO_ON,1 sdn phaim dudc cung cAp:
YO Lénh cung cap xylanh kim loai dudc 14p lai theo thd ty Nho-
Trung binh-Lén-Nhd-Lén_Trung binh
Y1 Bing tdi chay vé phia Khi Y1-ON, bing tai di chuyén vé phia
trudc truGc
v2 Bing tdi chay vé phia Khi Y2-ON, bing tai di chuyén vé phia
trudc trudc
Y3 Can phan loai Di chuyén ra phia trude khi Y3 13 ON
Ngo ra Va4 Bing tdi chay vé phia Khi Y4-ON, bing tdi di chuyén vé phia
tri‘oc truGc
vs Bing tdi chay vé phia Khi Y5-ON, bing tai di chuyén vé phia
trudc trudc
Dudi ra khi Y6-ON va thu lai khi Y6-
Y6 Co ciu day OFF.Co ciu day khong thé bi dirng & gitta
hanh trinh
. s o Robot gip sdn pham dén khay dung khi Y7-
Y7 | Lénh gdp san phdm ON.Mbt tién trinh bit dau

2. Muc dich diéu khién:
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Phan loai mdi sdn phdm dén vi tri tuong &ng tuy theo kich cd

o San phdn 16n : Khi cin phan loai Y3 clia bing tdi nhdnh ré bat 1én ON,
san phdm 16n dudc din téi biang tdi phia sau va sau dé roi xudng & cudi bing tai bén
phai.

o San phdm trung binh : Khi cin phan loai Y3 clia binh tdi nhdnh ré
chuyén xudng OFF, sdn phdim trung binh dudc din tdi bing tdi phia truSc va sau dé
duy chuyén 1én khay béi robot

o Sdn phd&m nhé : Khi can phan loai Y3 clia bing tdi nhanh ré bat 1én ON,
Sdn pham nhd dudc din t6i bing tdi phia sau. Khi cdm bi€n phat hién sdn phdm X6
trong bing tdi nhdnh ré chuyén sang ON, bing tii ngiing va dudc duy chuyén Ién
khay.

3. Nhimg dic tinh diéu khién:
a) Piéu khién chung :

e Khi nit nhan X13 dugc nhan trén bang diéu khién , Lénh cung c4p YO cho phéu
chuyén sang ON. Khi tha nit nhadn X13 Lénh cung cap YO chuyén sang OFF. Khi 1énh
cung cap YO chuyén sang ON, ph&u cung c4p sdn pham.

e Khi cdng tic X14 dugc bat sang ON trén bing diéu khién, cdc bing tdi di
chuyén vé phia trudc . Khi cong tic X14 bat sang OFF céc bing tdi ngimng .

e Sin phdm 16n , trung binh , nhd trén cdc bing tdi dudc phan loai bing cdc cdm
bi&€n ngd vao Trén X1 , Giita X2, Dudi X3 va dudc mang dén cdc khay dinh sdn .

e Khi cdm bi&n sdn phdm trén ban X11 trong robot chuyén sang ON , 1énh gip
sén phdm Y7 bat 1én ON. Khi cdm bi€n hoat dong robot haon tic X12 chuyén sang ON

( khi sdn phdm dugc dit trén khay), Iénh gdp sdn phaAm chuyén sang OFF,

Trang 162



Hoc nhiéu hon vé PLC, HMI va Bién tan tai: http://unlockplc.com

e Khi cdng tic X15 dudc bat sang ON trén ban vin hanh, Mot sdn phAm md&i sé
dudc cung cAp ty dong tai thdi di€ém sau:

- Khi robot bit ddu mang sdn pham trung binh.

- Khi sdn phdm nhé dudc dit vao khay hioc khi sdn pham 16n rdi tir cudi bing tai
bén phdi.

e (Céac den nhdy dudc bat nhu sau:

- Dbéndd: Sdng trong khi robot dang cung cAp sdn phdm

- Dén xanh : Sdng trong khi bing tai dang di chuyén

- Dbeén vang : Sang trong khi bing tai dirng.

b) Nguyén 1i hoat ddng :

Ban dau khi cong tic X24 trén bing diéu khién bat sang ON, cédc bing tai di
chuyén vé phia truée (Y1, Y2, Y4, Y5, Y11 ON)

Sau khi nh&n nit X13 trén bdng diéu khién, 1&énh cung cip sdn pham Y6 cho
phép chuyén sang ON (sdn phdm dugc cung cAp va lap lai theo thd ty tf Nhé-Trung
binh-L6n-Nhd-Lén-Trung binh):

o Khi sdn pham nhdé qua cdm bién dudi (X3 ON) tic dung vao Role M2.
Role M2 bit sang ON lam cho cin phan loai di chuyén ra phia truéc (Y3 ON). Sdn
phim nhd duge din dén bing tdi phia sau, Khi gip cdm bién phdt hién c6 sdn phim
trudc cd cau diy, X6_ON két hgp v6i Role M2_ON lam cd ciu ddy Y6 chuyén sang
trang thai ON , dong thdi kich Role phu M3 hoat dong va dén vang Y11 bat ON. Tiép
diém role M3 c6 tdc dung khéa ngiing hoat dong cédc biang tdi (Y1,Y2,Y4, Y5, Y11).
Khi c¢d cidu Y6 ddy sdn phadm xudng khay dung thi cdm &ng X6 chuyén sang OFF, cdc

hoat dong trd lai ban dau .
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. S4n phim 16n qua cdm bién trén , gifta, dugi (X1, X2, X3 bat ON ), tic
dung Role MO bat ON , MO tic dung 1am cin phan loai Y3_ON duy chuyén ra phia
trudc . Sdn phdm 16n duge din téi bing tdi phia sau. Khi gip cdm bi&€n phat hién sin
phim X6_ON , nhung tai diy khong c6 tin hiéu phan loai sdn phdm nén cd ciu diy
Y6_OFF khong hoat dong . Sdn pham 16n dugc bing tdi duy chuyén ti€p va roi xudng
& cudi bing tdi bén phdi .

o Sdn phdm trung binh qua cdm bién dudi , giita (X3, X4_ON) tic dung
vao Role M1(M1_ON ) . C4c ti€p 9i€m Raole M1 C6 tdc dung Reset cdc ngd vao cdm
bién phan loai sdn phdm I6n nhé ( MO, M2 _ OFF), lam cho cin phan loai ré nhinh
chuyén ra phia sau (Y3_OFF) . Sdn phdm trung binh dudc din t6i bing tai phia trudc .
Khi cdm bién phat hién sdn phdm & trén ban (X11_ON) 1énh cho cd ciu gip san phdm
1én , Khay dung hoat dong (Y7_ON) , dong thdi kich Role M6_ON lam bing tdi ngiing
hoat dong . Khi hoat dong cilia cdc robot hoan tdt X6_ON tic dung vao Role M4_ON
lam x6a 1énh gip sdn phdm (Y7_OFF) . Céc hoat dong trd lai binh thudng .

. Bat cdng tic SW-2S , sdn phdm s& dugc cip tu dong trd lai khi két thic

mot hanh trinh.

4. So d6 nguyén ly:
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%  Giai thich so dd nguyén Iy:

Khi tdc dong vao SO thi cudn ddy Role RL1 c¢6 dién ,thi né s€ tic dong vao
ti€p diém thudng m3 RL1. Tir d6 né sé tdc dong vao dia chi X000 ctia PLC .

Khi tdc dong vao S1 thi cudn day Role RL2 sé& c6 dién nén ti€p diém thudng
md RL2 sé ¢6 dién. Tir d6 ,dia chi X001 cia PLC s€& nhian dudgc tin hiéu.

Khi tdc dong vao S2 thi cudn day Role RL3 s€ c6 di€n ,thi n6 s€ tic dong vao
ti€p diém thudng m& RL3. Tir d6 ,dia chi X002 ctia PLC sé& nhan dudc tin hiéu.

Khi tdc dong vao S3 thi cudn day Role RL4 sé& c6 dién nén ti€p diém thudng
m3 RL4 sé€ ¢6 dién. T d6 ,dia chi X003 ctia PLC s€ nhan dugc tin hiéu.

Khi tdc dong vao S4 thi cudn day Role RLS5 s€ c6 di€n ,thi n6 s€ tic dong vao

ti€p diém thudng mé RL5. Tur d6 ,dia chi X004 ctia PLC s& nhan dugc tin hiéu.
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Khi tdc ddong vao S5 thi cudn day Role RL6 sé c6 dién nén ti€p di€m thudng
md RL6 sé c¢6 dién. Tir d6 ,dia chi X005 cia PLC s& nhian dudgc tin hiéu.

Khi tdc dong vao S6 thi cudn day Role RL7 s€ c6 di€n ,thi n6 sé tdc dong vao
ti€p diém thudng m3 RL7. T d6 ,dia chi X006 ctia PLC s& nhan dugc tin hiéu.

Khi tdc dong vao S7 thi cudn day Role RL8 s€ c6 di€n ,thi n6 sé€ tic dong vao
ti€p diém thudng md RL8. Tir d6 ,dia chi X007 ctia PLC sé& nhan dugc tin hiéu.

Khi tdc dong vao S8 thi cudn day Role RL9 s€ c6 di€n ,thi n6 s€ tic dong vao
ti€p di€m thudng md RLI. Tir d6 ,dia chi X010 ca PLC sé& nhan dudc tin hiéu.

Khi tdc dong vao S9 thi cudn day Role RL10 s€ c6 dién ,thi n6 s€ tac dong
vao ti€p diém thudng m3 RL10 . Tir d6 ,dia chi X011 ctia PLC sé& nhin dudc tin hiéu.

Khi tdc dong vao S10 thi cuén ddy Role RL11 s€ c6 dién ,thi n6 s€ tdc dong
vao ti€p diém thudng m3 RL11. Tir d6 ,dia chi X012 ciia PLC s& nhan dugc tin hiéu.

Khi tdc dong vao S11 thi cudén ddy Role RL12 s€ c6 dién ,thi n6 sé€ tdc dong
vao ti€p diém thudng m3 RL12. Tir d6 ,dia chi X013 ctia PLC sé& nhin dugc tin hiéu.

Khi tdc dong vao S12 thi cuén day Role RL13 s€ c6 di€n ,thi n6 s€ tic dong
vao ti€p diém thudng m3 RL13. Tir d6 ,dia chi X014 cia PLC sé& nhin dugc tin hiéu.

Khi Y0O0O ¢6 tin hiéu thi cuén diy cia Role R1 sé& c6 dién nén tiép diém
thudng md cua R1 sé dong lai. T d6 ,cuén K1 sé c6 dién.

Khi Y001 c6 tin hiéu thi cudn ddy ctia Role R2 sé& c6 dién nén tiép diém
thudng md cia R2 s€ dong lai. Tuw d6 ,cuén K2 sé c6 dién.

Khi Y002 c¢6 tin hiéu thi cuon diy cta Rdle R3 sé& c6 dién nén tiép diém
thudng md cia R3 sé& déng lai. Tir d6 ,cudn K3 sé c6 dién.

Khi Y003 c¢6 tin hiéu thi cuén diy cta Role R4 s& c6 dién nén tiép diém

thudng md cua R4 s€ dong lai. Tir d6 ,cuén K4 s€ c6 dién.
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Khi Y004 c6 tin hiéu thi cudn diy cla Role R5 sé& c¢6 dién nén ti€p diém
thuong md cua RS s€ dong lai. T d6 ,cudn K5 sé c6 dién.

Khi Y005 c¢6 tin hiéu thi cuon day cia Role R6 sé& c6 dién nén ti€p diém
thuong md cua R6 s€ dong lai. Tir d6 ,cudén K6 s€ cé dién.

Khi Y006 c¢6 tin hiéu thi cuon day cia Role R7 s& c6 dién nén tiép diém
thudng md cia R7 s€ dong lai. Tw d6 ,cuén K7 sé cé dién.

Khi Y007 ¢6 tin hiéu thi cudn day ctia Role R8 sé& c6 dién nén ti€p di€ém
thuong mé cia R8 s€ dong lai. T d6 ,cudén K8 s€ c6 dién.

Khi Y010 ¢6 tin hiéu thi cudn day ctia Role R9 sé& c6 dién nén tiép diém
thuong md cua R9 s€ déng lai. Tir d6 ,cudén K9 sé cé dién.

Khi Y011 ¢6 tin hiéu thi cuon diy cta Rdle R10 s& c6 dién nén ti€p diém

thudng md cua R10 sé dong lai. T d6 ,cudn K10 s€ c6 dién.

5. Chuong trinh Ladder mau:
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IVV. Cac bai tap mé rong:

Bai 1. Phan loai san pham theo mau sit:
1. Bang khai béo thiét bi:

Dang Pija chithiétbi |  Tén thiét bi Sw hoat ddng
X0 Cam bién ON khi phat hién san pham
.., | ON khi phat hi¢n san pham
X1 Cam bién mausac |
mau vang
Ngd vao : : ,
.., | ON khi phat hi¢n san pham
X2 Cam bién mau sac |
mau xanh
X3 NGt nhan START | ON — Qua trinh hoat déng
Bing tai chay vé ) )
YO0 Bang tai hoat dong khi YO ON
trudc
Y1 Piston vang Piston day khi Y1 ON
Ngo ra : . :
Y2 Piston xanh Piston day khi Y2 ON
, ON — san pham duogc cung
Y3 Lénh cung cap .
cap

2. Muc dich diéu khién:
Pua san pham cé cing mau sac dén ciing mot vi tri
3. Nhiing dic tinh diéu khién:

Khi nhan nat START thi bang tai YO chay vé trudc, sau 3s Iénh cung cap Y3

chuyén sang ON, mam c4p phdi hoat dong, san pham duoc cung cap.

Cam bién X0 nam dau bang tai dé dém tong san pham da dugc cung cap. Khi X0

dém duogc 20 san pham thi mam cap phdi dung, tic Y3 chuyén sang OFF va bang tai

dirng, két thic mot qué trinh. Mudn thyc hién qua trinh méi thi nhan nit START.

Khi cam bién mau vang X1 phét hién san pham mau vang thi sau 3s piston vang

Y1 chuyén sang ON, day san pham mau vang vao khay dung.
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Khi cam bién mau xanh X2 phat hién san pham mau xanh thi sau 5s piston xanh
Y2 chuyén sang ON, day san pham mau xanh vao khay dung.
San pham mau khac s& di thing va dén cubi bang tai roi vao khay dung.

4. So dd nguyén ly:
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5. Chuong trinh Ladder mau:
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Bai 2. Piéu khién thang may bdn tang:
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CHUONG 4:

PHU LUC

I. Ung dung PLC trong diéu khién cong nghiép:

PLC ngoai kh3 ning diéu khién thiét bi rat linh hoat con dugc st dung trong
céc tng dung cao cip. Do d6 chuong nay liét ké mot sd tng dungctia PLC trong linh
vuc san xuit cong nghiép. Lam ndi bac kha ning clia PLC vé diéu khién logic, dieu
khién trinh ty, diéu khién tdc vu chuyén ding va truyén thong bao gom:

e Ung dung PLC trong linh vic diéu khién robot

e Ung dung PLC trong hé thong sdn xudt linh hoat

e Ung dung PLC trong diéu khién qu4 trinh

e Ung dung PLC trong mang thu nhan di liéu

o Ung dung diéu khién trinh ty may phan loai

e Ung dung PLC trong diéu khién gidm sat

Trong cdc tng dung & mifc diéu khi€én mot thiét bi thong thudng, cdc em chi nhic
lai mot s dic diém khi 14p trinh. Trong trudng hgp ing dung bo diéu khién 1ap trinh &
tAm muc cao hon , bén canh nhitng dic diém can luu yvé phan 14p trinh, ndi dung cla
chuong con luu ¥ giGi thiéu cdc phan ciing ¢ lién quan d€ thuc hién cdc tic vu.

1.  Ung dung PLC trong linh vuc digu khién robot

PLC c¢6 hai khd niing tng dung chinh trong linh vyc diéu khién robot:bo diéu
khién robot, bo diéu khién gidm sdt tdan bd hé thong sin xuit c6 nhiéu robot

B0 diéu khién robot thudng ding mdy vi tinh. Trong thuc t€, mdy vi tinh 1a sy lya
chon hop 1i d6i véi viéc diéu khién theo qu§ dao lién tuc va lvu trit dit liéu vé dudng di

hoic d6i véi nhitng chuong trinh diéu khi€n can ngdn ngit 1ap trinh cAp cao va bo nhé
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16n dé x1 1i dit liéu cho nhitng chuong trinh diéu khién phic tap. Thong thudng, mdy vi
tinh 16 bit 12 dd vé tdc dd xi 1i dé diéu khién co ciu tdc dong trong cong nghiép

Pugc thiét k€ c6 nhiéu ngd ra/vao, PLC thuc hién nhitng logic don gidn trén ngd
vao va kich hoat cdc ngd ra tuong tng. O mot s6 16n truong hgp, hoat ddong d6 cho
phép stt dung PLC loai nhd diéu khién chuyén dong clia robot theo mot trinh ty tir
diém nay dén diém khdc (point to point) va thyc hién cdc hoat dong khéa 1an gitta

robot v4i cdm bién rit don gian .

Trong loai tng dung nay mdy PLC thay thé cho nhitng ro-le va cong tdc dang
dién cd, thudng dung dé€ diéu khién hoat dong cla co ciu tic dong theo tinh hiéu tir
cdc cong tic hanh trinh dua vé trong qu4 trinh hoat dong trinh ty. Hon nita PLC c6 thé
thuc hién chuong trinh trinh ty 1én d&€n hang trim budc va khi cin thiét c6 thé dudc
thay d6i nhanh chéng dé robot hoat dong theo mdt trinh tw khic. Cong tic logic trong
chuong trinh ladder dugc déng md thong qua cong tic hanh trinh n6i v6i ngd vao tuong
ting va ro-le vat ly dugc kich truc ti€p tit PLC thong qua ngd ra (hinh 4.1)

Robot thudng dung d€ gip va dit san pham (phoi hoic ban thanh phim) tir
mdy nay dén mdy khdc trong san xuit tirng chi€c ; vi du: robot gép phdi tir biing tdiva
dit vio ban gia cong cia may CNC. Py 1a cach don gidn dé lién két tat cd cdc mdy
thanh phin trong hé thdng sdn xuit, cho phép mdt mdy truyén tin hiéu dé€n mdy khic

dé thuc hién sy dong bd hoat dong ciia tdan hé thong
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Hinh 4.1. Hé théng diéu khién trinh ty ding PLC

LAy vi dy, mot hé thong gom bing tdi chuyén pit-tdng dén robot gip-dit (hinh
4.2). Khi pit-tdng & vi tri x4c dinh thi cdm bi€n phat mot tin hiéu cho PLC kich ding
bing tdi va robot gdp pit-tong dit vao thung chita. Chudng trinh PLC ¢ trinh ty thay
ddi ty dong dua trén thong tin nhan dugc tir nhitng thiét bi trong hé théng. Nhu vay, khi
phét hién c6 pit-tdong 16n trén bing tai thi PLC ddp ¢ng bing cdch cho phép doan
chuong trinh x{ 1y véi pit- tong 16n, nghia 12 m& gdp 16n hon va dit pit-tong vao thung
khdc. Néu ta cin nhitng thong tin khdc nhu s6 lugng tirng loai pit-tdng thi PLC dé dang
dudc 1ap trinh d€ phat ra mot tin hiéu xung bdo két thiic tdc vu clia titng loai pit-tdng

cho mdy tinh hay PLC dang gidm st hé thong
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Céam bi€n phdt hén
C3m bién Chuong trinh con Chuong trinh con phét hién
pit-tong nhd pit-tong 16n
pit- tong nho

pit-tong 16n
Hinh 4.2:Sv Iya chon chuong trinh diéu khién trong PLC

2. Ung dung PLC trong hé th6ng sin xuit linh hoat
Hé thong sdn xuat linh hoat, FMF - Flexible Manufacturing System, gom

nhiéu mdy hoat dong theo chuong trinh dugc két hgp lai thanh cum sdn xuét c6 kha
ning san xuat nhiéu chiing loai sin phim dudi sy diéu khién hoan tdoan tu dong.Mot
cum san xuat tiéu bi€u c6 thé gom :

M4y tién CNC va mdy phay CNC c6 c¢d c4u thay dao

Hai robot;

Hé thong bing tai;

Mady vi tinh master va PLC

Trang 176



Hoc nhiéu hon vé PLC, HMI va Bién tan tai: http://unlockplc.com

Wang nhi mdw
[LAM) Wldw tign CHC wa
cd cdu thay dao

Wdw phay CHC w4
co cdu thay dao

Mgy vitnh Maset
Bd dify khifn he thdng) Robot 1 I—

—I_‘
S Robot 2
R

Bing didv khign - Hé théng bing tdi

gidm =4t

PLC

Hinh 4.3. Hé théng sin xuAt linh hoat

Trong hinh 4.3 chuong trinh diéu khién cho mdy CNC, robot va cd cau khic dugc
tdi xudng tir may tinh master. Khi c6 tin hiéu bdo c6 sy thay d6i sdn pham. PLC dudc
stt dung d€ tao sy dong bo gifta tit cd cdc mdy trong hé thong. Nhu vay,FMS c6 tic
dung cdi thién dang ké phan chuin bi va 14p k& hoach sdn xuit trong nha mdy. Hon
nita, PLC loai 16n diéi khién vao/ra & xa(remote 1/0) thudng dugc dung dé gidm sdt va
diéu khi€én mot nhém gdém nhiéu cum sdn xuit theo cau tric diéu khién phan cap.

Ung dung trong ty ddng héa nha m4y sin xuit khung xe

Nha mdy gom nhiéu cdng doan tir khau cung cip nguyén liéu cho dén thanh
pham,van chuyén ban thanh phan qua tir cong doan ,quan sat truc ti€p trén titng cong
doan ké cd gidm sdt chat lugng dudc thuc hién ty dong.

Hé thong diéu khién phan cAp dugc st dung trong trudng hop nay va duge biéu

dién theo cau tric hinh thdp nhu sau
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2
Centers

3
Cells
4
Stations
5
Machinery

C4p 1: cAp nha mdy — sif dung mdy tinh 16n (nainframe comfuter), x{t ly dit liéu

trong nha mdy nhu 1ap lich sdn xuit, giao dich v6i khach hang va nhitng chic ning
quan ly khéc.

CA4p2: cap gidm sdt hé thong-cAp nay truc ti€p nhan linh tir cAp 1 theo yéu cau
s&n xuat va gidm sat tat cd PLC & cAp 3 thé thuc hién sy lip rip khung xe tif cdc bd
phan rJi. Hé thong mang LAN dudc st dung thé truyén thong gitta cap 2 va cip3, cho
phép viéc truyén nhan dit liéu giita cap 2, cdp 3 va PLC ngang cap.

C4p3: cip cum sdn xudt —stt dung mdy tinh lam mdy tinh trung tdm ctia hé thong
phan cip gdm nhiéu tram .

Cap 4: Cap tram — stt dung PLC diéu khién truc ti€p cdc mdy mdc trong nha mdy.
PLC ddm nhén toan bd viéu diéu khién va gidm sét thiét bi trong phan xudng. PLC
dudc 1ip dit & cAp ndy gom nhiéu loai, tir loai nhd dén cdc PLC da si 1y v6i nhiéu
modun chuyén dung.

Cap 5: Cip mdy méc - toan bd mdy méc hoat dong theo qud trinh riéng nhu

robot, bing tdi, bing tai chuyén dau, mdy han ty dong ...
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3. Ung dung PLC trong diéu khién qu4 trinh

Mot vi du vé diéu khién qud trinh 12 mot don vi sdn xudt st dung diy chuyén ma
dién dé xit Iy mot day chi ti€t hdp kim c6 d6 chinh xdc cao ddi hdi qua nhiéu chu trinh
xtr Iy khdc nhau (hinh 4.4). C4c chi tiét thudng di tirng 16, s6 ludng it, v6i gid tri clia
ting chi ti€t cao. DAy chuyén x{ Iy gdbm nhiéu bon, mdi bon chita mot loai héa chat,
dé thuc hién khif axit, ma va 1am sach bé ngodai. Hé thong can truc phia trén dung dé
chuyén nhitng chi tiét tir bon ndy qua bon khéc, ning 1én hoic ha xuéng nhitng méc
trugt thong qua sy diéu khién clia con ngudi .

Céc can méc duge méc vao chi tiét va duge dich chuyén doc theo diy chuyén si
ly. C6 thé c6 nhiéu méc ciing hoat dong dong thdi. DAy chuyén nay dugc diéu khién
bing tay, trong d6 ngudi diéu khién phai thuc hién mot sd tdc vu nhu sau:

e Di chuyén méc tir bon nay sang bon khic theo yéu ciu sit Iy cho chi tiét;

e Diit chi ti€t vao mdi bon trong khdang thdi gian x4c dinh véi d chinh xdc
nghiém ngit;

e DO dudng va st Iy diing cho nhiéu chi tiét xt 1y cling lic.

Trinh ty tiéu biéu bao gdm nang thanh mdc ra khdi bon; dua né vao bon A trong n
gidy; chuyén dén bon C trong m gidy v6i dong dién ma 10A; chuyén t6i bon ria

B...mot thanh khdc sé dudc dua vao sau thanh dau tién khi c¢6 thé.
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Hinh 4.4. C4c bon x{ 1y héa hoc (t6ng cong 24 bon)

D& thdy riing diy chuyén cin tu dong héa d€ nang cao ning suit va chat lugng
san pham. Nhitng yéu ciu cho ddy chuyén gom:

e Cho phép 12 chu trinh hoat ddng khdc nhau;

e Sirly dong thdi 3 chi ti€t hay nhiéu hon;

e Giao ti€p v6i nglidi st dung dé dang va c6 cha do hoat dong tay;

e Cho phép thém vao chu trinh mdi trong tuong lai.

PLC dugc stt dung khdng nhitng cung cap céc chic ning diéu khi€n can thi€t ma
con thyc hién giao ti€p vdi ngudi sit dung. P& c6 thong tin cin thiét vé chu trinh, tinh
trang clia cdc bon, doi héi chu trinh PLC tinh vi gidi quyét cdc van dé bao gom trinh tu
hoat dong, dinh thi cho cdc chu trinh rat khdc nhau, cd viec gidi quyét su it dong do
bon bi chi€m bdi mot thanh khdc trong chu trinh hoat dong .

Hé thong c6 hai ch& dod hoat dong: ch€ do ty dong va ché do tay. Pic diém cilia
hé thong 1a chitc ning diéu khién tay dudc ndi cdp doc 1ap véi PLC, khong thong qua

PLC. Piéu ¢6 ddm bdo ring khi c6 sy c6 trén PLC thi hoat dong clia hé thong di
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chuyén vin c6 thé dugc diéu khién bing tay. Tuong tu, hé thong dirng khan cip ciing
dudc thiét k€ khong thong qua PLC. Vi tri clia hé thong di chuyén dugc phdt hién bing
cong tic hanh trinh dit trén co cau di chuyén.

Néu hé thong dang  ché do tu dong, viéc chuyén sang ché& dd tay c6 thé thuc
hién biing cdng tic xoay. Ch& do diéu khién tay sé& c6 tdc dung ngay sau khi thuc hién
xong qué trinh di chuyén hién hanh cla ché& do tu dong.

Loi dugc thong bdo biing loa va dén. Bo hién thi led 7 doan dung d€ hién thi sy di
chuyén ctia bo phan chuyén tai, vi tri cia bd phan chuyén tdi va nhitng binh bi chiém
gitr.

Nhiém vu diéu khién toan hé thong dudc chia thinh nhiéu modun chuong trinh dé
c6 thé thi€t k& va phat trién doc 1ap. Sau d6, chiing dudc ndi két lai thanh chuong trinh
day di chitc ning. Cdc modun dugce phan chia gom:

1). Modun diéir khién thiét bi cho tirng bon, sit dung bo dinh thi va cd dé chi thi
trinh trang bon dang c6 thanh dudc nhing hay khong. Bon cin c6 tin hiéu dién 4p hd
mach xéc dinh trude khi chi ti€t dude nhin vao hay mot dong dién xdc dinh dugc
truyén qua chit 16ng.

2). Modun diéu khién thiét bi cho tirng méc.

3). Modun diéu khién truyén tdi, diéu khién tdc d6 di chuyén thanh méc va dinh
vi 6 bon trén diy chuyén. Mddun ciing nhan yéu cau phuc vu tif modun diéu khién
thiét bi.

4). Mot mach khéa 1an duge st dung d€ ngin chi ti€t duge dua vao bon dang bi
chi€m bdi chi tiét khdc, va tinh hiéu bdo dong s& dudc phdt ra. Mach nay dudc lap

trinh trong ché& do tu dong.
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4.  Ung dung PLC trong mang thu nh4n dit liéu
Hinh 4.5 trinh bai diy chuyén déng géi hat polyethylen trong nha mdy sdn xuat
héa chit bao gom mot sé phiéu déng md bing van cho phép céc vién polyethylen rdi
vao tiing bao trén may déng gb6i. Mdy ndy cén tiing g6i 25Kg, tha ting 16 vao mot cdi
bao kh4c dudc 14y lién tuc tir cudn bao. Bao dugc van chuyén trén bing tai dé ki€m tra
trong luong va dong d4u 1én tirng bao .
Thiét bi dudc diéu khién ddc 1ap nhu sau:
Mady dong goi PLC A
Midy in may vi tinh

M4y kiém tra trong lugng  mdy vi tinh

Bing tai 1 PLC B
Bing tai 2 PLCC
May rit bao Ro-le
Wiy in
Thiing .
vidn ... HEiémtm
Bangtail trong lvgng Bingtdi?2
— g
Cudu Miy 1 s, ﬂ = Mdy N4y
pidy | ddng chdt déng
i 1 — 1 .
O e gdi bao [—1
cdn |
PLC didy khién | i . . Biéu khi€n
M4y tinh didu khién PLC diéu khién ding wle
Y l ¥ l
bang tdi

Hinh 4.5. So d6 day chuyén déng bao

Trang 182



Hoc nhiéu hon vé PLC, HMI va Bién tan tai: http://unlockplc.com

Hé thong c6 1 s6 dic diém sau:

e Hoat dong clia hé thong thu nhan dit liéu khong 1am chim diy chuyén déng
g61, dit bi€t [a mdy dong gbi, mady dong mot bao trong 3s

e Trong tuong lai c6 thé thém yéu ciu cho diay chuyén mdt s6 chifc ning diéu
khién tif mdy tinh gidm sat (sit dung phuong thiic diéu khién gidm sdt-SCADA).

e Tic cd PLC déu c6 mddun tuyén thong chop phép truyén dit liéu qua cong ndi
ti€p.Céc thi€t bi diing bo x{¥ 1y c6 chitc ning truyén thong déu c6 thé két ndi v6i hé
thdng qua cdng ndi tiép .

Can thiét thu nhan di liéu tir tAc cd PLC trén diy chuyén d€ tao hé thong thong
tin quan ly dya trén mdy vi tinh . Nhitng thong tin nay dugc dung dé :

e Gidm sat/phan tich qud trinh sdn xuét

e Chuén déan 16i

e Gi4dm sat16i va do tin cdy trong hoat dong clia cdc thi€t bi

e Quan ly kho nguyén liéu

e Nhip vao hé thong k& hoach sidn xudt nha mdy

Muc cudi cung cin nhitng tAp tin dit liéu xit Iy trén mdy tinh 16n (mainframe)cuia
nha mdy va sy tuong thich d6 tao kha niing lién két cdc mdy tinh trong nha may véi
nhau. Ngoai ra, trong tuong lai nha mdy cén tich hop hai diy chuyén déng géi nita vao
hé thén g .

DE€ xdt dinh va 14p dit hé thong truyén thong c6 kha ning ddp dng nhitng nhu
cAuhién tai va trong tuong lai (c6 thé bao gom diéu khi€n tdan nha mdy tif cdc cap
quan 1y ).

M4y méc trong nha mdy dugc diéu khién bdi cdc PLC khédc nhau va mdy vi tinh

c6 thi tuc truyén thong khdc nhau ,du tic cd chiing déu hd trd chifc ning truyén thong
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RS232C hay current loop.May vi tinh (Iuu dir li€u )dugc diat cich hon 150m véi day
chuyén sdn xuit ,trong mot khu vut khic

Sit dung hé thong mang PLC chuyén ding:2 trong sd 5 thiét bi ding bo vi x 1y 1a
cung hdng sdn xuit; khong c6 tram ndo c6 khd ning ddp ing diy di dudc nhitng yéu
cAu truyén thong. T4t cd gidi phap déu dva trén mang PLC chuin nén cin c6 thém
PLC gidm sdt. PLC nay sé truyén vdi tirng thiét bi trong nha mdy thong qua céc niit
trén mang. Tuy nhién, nhu ciu ctia PLC gidm sdt c6 cdng suit cao lam cho né c¢6 gia
thanh cao .

K&t n6i tip trung :hé thong st dung bd phan phdi kénh hé trd truyén thong
RS232C. Tiéu biéu, 6 hoic 8 nguodn di liéu ciing chia sé mdt kénh ndi ti€p dé trao doi
dit liéu v6i mot tram trung tim (hinh 4.6).

Phuong phdp nay 12 gidi phdp ddy di cho nhu cau hién tai, nhung khong dé dang
md rong thém nhiéu ngudn, ma diéu nay that sy rat can thi€t . Tuong tu, viéc chuyén
diéu khién xudng thiét bi & phan xudng c6 thé phiic tap do da hgp cdc tin hiéu
handsaking.Cudi cing, nhiém vu clia may tinh gidm sdt 12 gidi da hgp dong dit liéu tap
trung .Hon nita, viéc quéan 1y dit liéu trén tram gidm s4t phai thuc hién viéc diéu phoi
tin hiéu tip trung , tao Ram cho tirng kénh truyén dit liéu ,luu dit liéu trén kénh vao tap
tin trén dia va chay nhitng ing dung tuong Gng .Vi nhitng 1y do trén ma ciu tric “kénh

tap trung” bi thay th& biing ciu triic mang cuc bo.
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Hinh 4.6. K&t ndi tap trung qua céng ndi ti€p
Mang cuc bd (LAN): mang cuc bd cdng nghiép dudc st dung dé két ndi cdc tram
véi nhau, hé thong nhu vy dé dang md rong va tié€t kiém chi phi (hinh 4.7) va khic
phuc dudc nhudc diém trong hé thong trudc :da hgp nhiéu céng ndi ti€p. Vi mang
LAN mdi mdy dugc két ndi vao dudng day cdp chung dang vong. Khi mot kiic dugc
k&t ndi vao hé thong ,niic d6 c6 thé duge dit & bac ky vi tri ndo trén dudng cdp chung.
Cép c6 thé dugc kéo dai, 1én dé€n vai km giita cdc nit dé ndi két duge nhiéu nit hon .

Céc thiét bi truyén thong qua cng ndi tiép
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Wiy déng Cin
gdi

Wiy in
Tram® Tam?7

MT s
. ram
Mdiwv kigm ’ Wdw »itinh
tratong Tram 4
S -

Wldw chit
gdl

Bing tai

Hinh 4.7. Mang LAN cdng nghiép

MOi thi€t trong nha mdy dudc ndi v6i mot niit trén mang thong qua cap
RS232N24. Méi nit dudc cau hinh dé ddp ng yéu ciu thii tuc truyén thong cu thé cho
titng thiét bi. Cdc nit déu c6 bo vi xit 1y thuc hién déu khién va phan cling tuong
ttngbd dém RAM ,cho phép luu trit tam thdi dén 255 byte dit liéu s& dugc gdi dén tram
server, giam bét thdi giandiéu khién phan phdi truyén thong.sd lugng niit c6 thé ndi
vao hé thong mang 1a 125.

Mang LAN dung cép xodn doi, hoat dong & tdc do truyén 19.2kbps cho 12 kénh
gid 1ap, truyén tin hiéu dén 3km. Mdi trudng truyén thong khong cé nhi€m dién cdm
va khong doi héi phdi che chin d€ dung trong mdi trudng cong nghiép. Ding mang
LAN loai nay gidm bét gdnh ning trén mdy tinh gidm sit vé phan mém déu khién

kénh va nghi thifc truyén thong, hau hét dugc thuc hién tai cdc nit. Hon nita mang
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LAN ratly tudng dé thay d6i qué trinh hoat dongtlr mdy tinh. Phain mém van can thiét
dé cAu hinh mang, cling véi cdc chuong trinh con xi 1y tip tin nhu da dé cap.

Hé thong nay nang cao kha ning mé& rong cho nhitng thd tuc truyén thong khdc va
dang dit liéu truyén thong clia nhiéu loai mdy méc.

5.  DPiéukhién trinh ty m4y phéan loai bi mau

Mot phéu chira bi ¢6 hai mau khdc nhau. Yéu ciu tdch hdn hgp nay ra va dua vao
hai thung qua mdt mang phan phdi bi chin biang hai solenoid va hai sensor (hinh 4.8)
solenoid 4 cdn bi ngay duéi phi€u cho phép cdm bi€n mau phat hién mau vién bi dang
nam tai d6, bing cach do dd phdn xa 4nh siang trén bé mit. Mot cdm bién thit hai dugc
dit phia dudi d€ phat hién vién bi di qua. Cudi cling solenoid 3 dudc dit ngay mang ré
phan loai bi. Né&u solenoid 3 khong hoat dong thi bi s& roi xudng binh hai; néu
solenoid 3 hoat dong thi bi s& roi xudng binh mot. T4t cd cdm bién phdi dugc dit lai
trang th4i 0 sao m&i [An hoat dong. Ngoai ra, c¢6 thé c6 thém chudng bio thiing diy hay
phéu rong.

Pay 1a ttng dung thudc bai todn déu khién trinh tu. Trong khi viét chuong trinh
PLC, diéu cin thiét 1a thi cdc gid tri dinh thi khdc nhau dé tim ra mot gid tri thich hgp
nhat.

Trudc khi cai dit cho ing dung thuc t&, ngoai doan chuong trinh chinh thi chiing
cAn phdi dugc thém vao cdc doan chudng trinh an toan, diéu khién tay ,va céc chi thi
trang thdi. Tudng tu, cic mach d€m c6 thé dé dang dudc 14p trinh thém d€ dé€m s6

lugng bi G hai thung.
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Phév chifa hai loai bi vAng v4 den

O Cdm bi€n miu

Solenoides 4

Cdm bi&n vién

Solenoide 3

Thing 1 Thing 2

Hinh 4.8. Co ciu phan loai bi mau

II. Danh sich cdc 1€nh ¥ng dung:

S6 Ky Lenh  Phépthi
Tén Iénh chwc hi¢u Chirc nang 32 bit hanh
ning Iénh lénh PLS
00 CJ N~ha?' dén 1 vi tri con tré dich B v
da dinh
01 CALL GPI chuong trinh con hoat B v
dong
pidu khién 02 SRET 'rll'ro VeAtLr chuong trinh con B v
\ oat dong
luu trinh . AT
06 FEND Dung d¢ chi cuoi khoi v v
chuong trinh chinh
08 FOR )Eac fi;nhq Vi t\rl batvdau va so v v
lan Iap caa vong lap
09 NEXT  Xac dinh vi tri cudi vong lap v v
Dich So sanh 2 gia tri dix liéu cho
chuyén/So 10 CMP &t qua <, = va Ion - -
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sanh

Xir Iy s6 hoc
va logic

11

12

13

14

15

16

17

18

19

20

21

22

24

25

ZCP

MOV

SMOV

CML

BMOV

FMOV

XCH

BCD

BIN

ADD

SuUB

MUL

DIV

INC

DEC

So sanh 1 day du liéu vai 1
gia tri di liéu cho két qua <,
=va>

Di chuyén dit liéu tir ving
nhé nay dén ving nhé khac
LAy cé4c phan tir cua s6 thap
phan 4 chir s6 va chén vao vi
tri mai c6 4 chix s6

Sao chép va nghich dao chudi
bit nguén sang dich

Sao chép 1 khéi nhiéu phan
tir dit ligu dén dich méi

Sao chép 1 dit liéu don dén
day dich moi

Hoan doi dit liéu trong thiét
bi xac dinh
Chuyén doi s6 nhi phan sang
BCD hay chuyén d6i dit liéu
dau chdm dong sang dang
khoa hoc

Chuyén d6i céc sé sang nhi
phan tuong tng hay chuyén
dbi dir liéu khoa hoc sang
dang thap phan

Cong 2 dit liéu nguon, két
qua luu & thiét bi dich

Trir 2 dit liéu nguon, két qua
Iwu & thiét bi dich

Nhan 2 dit liéu ngudn, két
qua luu & thiét b dich

Chia dir liéu nguon cho di
lieu ngudn khéc, két qua luu
& thiét bi dich

Thiét bi dich duoc ting 1én 1
mdi khi dung lénh nay
Thiét bi dich duoc giam
xudng 1 mdi khi dung lénh
nay
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Thuc hién logic AND trén 2
26  WAND thiét bi nguédn, két qua luu &

thiét bi dich

Thuc hién logic OR trén 2
27 WOR thiét bi nguén, két qua luu &

thiét bi dich

Thuc hién logic XOR trén 2
28  WXOR thiét bi nguédn, két qua luu &
thiét bi dich
Thuc hién ddi dau ndi dung
thiét bi dich
Chudi bit cua thiét bi dich
30 ROR  duoc quay phai ‘n’ vi tri moi

khi thi hanh 1énh nay

Chudi bit cua thiét bi dich
31 ROL  duoc quay trai ‘n’ vi tri moi

khi thi hanh 1énh nay

Noi dung cua thiét bi dich
32 RCR  duoc quay phai ‘n’ vi tri moi

khi thi hanh 1énh nay

Noi dung cua thiét bi dich

29 NEG

33 RCL  dyoc quay trai ‘n’ vi tri moi
khi thi hanh 1énh nay
Lénh quay va Trang thai cua thiét bi nguon
dich chuyén 34 SFTR  duogc sao chép vao ngin xép
chudi bit bit va di chuyén qua phai

Trang thai cua thiét bi nguon
35 SFLT  duoc sao chép vao ngin xép
bit va di chuyén qua tréi
Trang thai cua thiét bi nguon
36 WSFR duoc sao chép vao ngin xép
word va di chuyén qua phai
Trang thai cua thiét bi nguon
37 WSFL  dugc sao chép vao ngin xép
word va di chuyén qua trai
Lénh nay tao 1 ngin xép
38 SFWR FIFO co do dai n — phai ding
keém vai 1énh SFRD FNC 39
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Poc va loai bé ngin xép
39  SFRD FIFO ¢6 do dai n — phai ding
kém vai Iénh SFRD FNC 38
40 ZRST  Thuc hién Reset day thiét bi
Gia tri dix liéu nguon Q sé
41  DECO SET bit tha Q cua thiét bi
dich
Vi tri bit hoat dong cua thiét
42  ENCO bingudn xac dinh gia tri cua
thiét bi dich
S6 lwong cac bit bang 1 rong
43 SUM  day chi dinh dugc Iuu trong
thiét bi dich
Trang thai cua bit xac dinh
44 BON  dugc biéu thi bang cach kich
X ly dir liéu hoat bit co duogc chon
Tinh gia tri trung binh

45 MEAN - uyén) day thiét bi
Lénh nay khaoi dong 1 bo
dinh thi. Khi vuot qua thoi

46 ANS gian dinh thi s€ kich hoat co
trang thai tuong tng

47 ANR RESET co trang thai muc

thap nhat
48 SQR  Thuc hién phép toan cin sd
Dung chuyén dbi ditu liu
49 FLT  sang dang diu chim dong va
nguoc lai
Thiét 1ap hé théng didu khién
da ché do dung STL
Tao 1 danh sach thong ké vé
61 SER  céc gié tri duoc tim thiy
Lénh khéac trong 1 (stack) dix liéu
62  ABSD KI'CP hoat n.hiéAu rlgf) ra tiy
thudc gia tri bo dém
Kich tuan tu tirng ngd ra tly
thuoc gia tri bo dém

60 IST

63 INCD

Trang 191



Hoc nhiéu hon vé PLC, HMI va Bién tan tai: http://unlockplc.com

Float Decimal
Point

64

65

66

67

69

76

78

79

82

83

110
111
118
119
120
121
122
123
127
129
130

TTMR

STMR

ALT

RAMP

SORT

ASC

FROM

TO

ASCI

HEX

ECMP
EZCP
EBCD
EBIN
EADD
ESUB
EMUL
EDIV
ESQR
INT
SIN

Giam sat khoang thoi gian
cua tin hiéu va dat dir liéu cua
thoi gian d6 vao thanh ghi dir
liéu

Cung cap bo dinh thi loai off-
delay, one shot va bo dinh thi
nhap nhay

Thiét bi dich tuan tu thay doi
trang thai méi khi 1énh nay
hoat dong

Tao 1 gié tri trén duong doc
gitra 2 gia tri dix liéu cb dinh
Sap thir tu dit liéu trong 1
bang theo vung duoc chon
trong khi van duy tri toan ven
mau tin

1 chudi chit s6 dugc chuyén
thanh ma ASC I

Dt liéu duoc doc tir bd nho
dém cua cac khoi chirc ning
chuyén dung gan vao

Dir liéu duoc ghi tir bo nhé
dém cua cac khdi chire ning
chuyén dung gan vao
Chuyén d6i gia tri dix lidu
thap luc phan sang ASC Il
Chuyén d6i gia tri dix liéu tur
ASC Il thanh dang thap luc
phan

Float Compare

Float Zone Compare

Float to Scientific

Scientific to Float

Float add

Float subtract

Float Multiplication

Float division

Flloat Square root

Float to integer

Sine

N N N S N NN

<\

(\

RS SR NENE N N NN NENEN
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131 COS  Cosine v v
132 TAN  Tangent 4 v
147  SWAP Float to Scientific 4 v
160 TCMP Time Compare — 4
Vin hanh 161 TZCP T!me Zone Compare - v
block 162 TADD T!me Add — v
163  TSUB Time Subtract — 4
166 TRD Read RTC data — v
Lanh khéc 170 GRY  Decimal to Gray g:ode 4 v
: 171 GBIN  Gray code to Decimal 4 v
224 LD=  Sosanh LoaD 4 -
225 LD>  Sosanh LoaD 4 -
226 LD<  Sosanh LoaD v -
228 LD<> Sosanh LoaD 4 -
229 LD<= Sosanh LoaD v
230 LD>= So sanh LoaD 4
232  AND= Sosanh AND v
233 AND> So sanh AND 4
Lénhsosanh 234  AND< Sosanh AND v
cong tac 236 AND<> Sosanh AND v
237 AND<= Sosanh AND 4
238 AND>= Sosanh AND v
240 OR=  Sosanh OR v
241 OR> Sosanh OR v
242 OR< Sosanh OR v
244 OR<> Sosanh OR v
245 OR<= Sosanh OR v
246 OR>=C Sosanh OR v
ITI. Danh sach cic Role phu trg déc biét:
Cf-:-;l:e(;obz’lln UGl ABECUNL
V8000 | Dung véi cong tac NO bao PC | OFF: STOP
dang RUN ON: RUN
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Dung véi cong tac NC bao PC | OFF: STOP
M8001 dang Run ON: RUN
Dung véi cdng tic NO, béo PC . .
M8002 chuyén tir OFF sang ON Chu ki quét 1 ON sau khi RUN
Dung véi cong tac NC, bao PC _ .
M8003 chuyén tir OFF sang ON Chu ki quét 1 OFF sau khi RUN
M8004 | Béo c0 Ioi
M8011 | Xung clock 10 mili giay _5ms [Ems | l_
M8012 | Xung clock 100 mili giay _S0ms[soms 1 [
M8013 | Xung clock 1 giay _0,5s [05s | l_
M8014 | Xung clock 1 phut _30s [30s L [
M8018 C6 RTC Khi dopg rlo thoi gian thyc On
duoc cai dat
A Set khi két qua caa phép ADD
M8020 Zéro hay SUB ’la 0’
M8021 C6 muon Set kh) Aket qua cua phép ADD it
hon s6 am min
Set khi ‘c6 nhé” xuat hién trong
M8022 | C& Carry suot phep ADD (FNC 20) hay khi
qua tai xuat hién nhu két qua cua
phép chuyén dich dir liéu
M8024 | Hoat dong & ché do dao BMOV | OFF: doc
ON: viét
M8026 | Hoat dong & ché do gitt RAMP | OFF- glatringo ra RESET
ON: gia tri ngd ra dugc git
N S OFF: dang thi hanh
M8029 | Hoan tat vice xurly ON: Viec thi hanh hoan tit
R o .. | OFF: giir
M8031 X0a tat ca vung nhé khong chot ON: x6a
Bao luu bd nhg khi PC ¢ ché 46 | OFF: gitr
M8033 STOP ON: x0a
M8034 V6 hiéu hda moi ngo ra OFF: ngo ra i
' i ON: ngd ra vo6 hiéu
e . OFF: chuyén doi c6 thé
M8040 V0 hi¢u hoa trang thai STL ON: chuyén déi vo hiéu
M8041 | Bat dau chuyén trang thai OFF: chuyén doi vo hiéu
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. ON: stop .
M8042 Xung bat dau ON: Iénh bat dau IST
V6 hiéu hoa viec RESET tatca | OFF: reset c6 thé
M8045 ~ _ AR
ngo ra ON: reset v6 hiéu
M8046 Bao trang thai STL la ON ON: tinh trang STL kich hoat
o ON: D8040 dén D8047 giam sat
M8047 Cho phep giam sat STL buéc STL hoat dong
ON cho phép hién thi co hiéu 7
M8048 man (M8049) va c06 1 co hiéu ON: co hiéu dugc hién thi M8049
dang hoat dong
LA b OFF: D8049 khang thé
M8049 Cho phép hién thi co hiéu ON: D8049 c6 thé
M8067 | L3i tac vu OFF: khong c6 [o
ON: loi tac vu
M8068 | Chot 16i tac vu Sy xuat hién cia M8067 dugc gitr
Melgo | Chontac vu XCH dé hoan doi 2 | OFF: bit thuong
byte trong 1 word dir liéu ON: su chuyén doi 8 bit
Chon cac tac vu 8 bit cho cac Su lya chon phép van hanh 8 bit
M8161 Iénh ASC, RS, ASCI, HEX, cho céc 1énh ttng dung ASC,
CCD RS,ASCI, HEX, CCD
Khi ON, gia tri trong D8164 o
M8164 dugc su dung nhu 1 so cua diém | Lénh chuyén doi
trao doi FROM/TO
Chon ché ¢ BCD dung voi 2 axs A L
M8168 lanh SMOV Chuyén doi so6 vai don vi 4 bit
N Y S ON: C200_ b dém xudng
M8200 biéu khién bo dem 1én/xuong OFF: C200__ b6 dém Ién
i A A A TA fon X ON: C201_ bo dém xudng
M8201 bieu khién bo deém 1én/xuong OFF: C201_ b6 dém Ién
O S S ON: C202_ b dém xudng
M8202 bieu khién bo dém Ién/xuong OFF: C202_bo dém len
N Y S ON: C203_ bo dém xudng
M8203 biéu khién bo dem 1én/xuong OFF: C203_bo dém lén
T S S ON: C204_ bo dém xudng
M8204 bieu khién bo deém 1én/xuong OFF: C204_ b dém Ién
O Y S ON: C205_ b dém xudng
M8205 bieu khién bo dém Ién/xuong OFF: C205_bo dém len
P Y SN ON: C206_ bo dém xudng
M8206 biéu khién bo dem 1én/xuong OFF: C206_bo dém lén
M8207 | Piéu khién bo dém lén/xuéng | ON: C207_ bo dém xudng
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OFF: C207_bo dem Ién
M8208 | Didu khién bo dém lenxudng | Oh oo bgédgénmﬁ%ing
M8209 | biéu khién bo dém 1én/xudng 8IIEIFC§§8§ bgédgénmxluéing
M8210 | biéu khién bo dém l1én/xudng 8EFC§2155 bg@dgénmxlléing
M8211 | Pidu khién b dém Ien/xuéng 8?,::%21115 bg’édﬁg“mﬁ%i”g
M8212 | biéu khién bo dém l1én/xudng 8EFC(‘?21122_ bgédggnmxluéing
M8213 | biéu khién bo dém l1én/xudng SEFC(‘?Zl% bgédgénmxluéing
M8214 | biéu khién bo dém l1én/xudng 8’:,:%;& bgédgénmxluéczng
M8215 | biéu khién bo dém l1én/xudng 8?&%21% bg’@djg“mx,“éi"g
M8216 | biéu khién bo dém l1én/xudng SEFC(‘?Zl% bg@dgénmxluéé]ng
M8217 | biéu khién bo dém lén/xudng 8EFC(§§177 bgédggnmxluéing
M8218 | biéu khién bo dém l1én/xudng 8?&%21?8— bgédﬁg“mx.“é‘ﬁng
M8219 | biéu khién bo dém l1én/xudng 8EFCC?21$§ bg@dggwmxlléé‘ng
M8220 | biéu khién bo dém l1én/xudng 8:;'FC(§22§5 bgédgénmxluéing
M8221 | biéu khién bo dém 1én/xudng 8?&%22;1— bﬁ;ﬁg“mﬁ“é‘ﬁng
M8222 | biéu khién bo dém l1én/xudng 8EFCC?222?2_ bg@dggwmxlléé‘ng
M8223 | biéu khién b dém 1én/xudng 8:;'FC§22§§ bgédggnmxluéé]ng
M8224 | Pidu khidn b dém Ien/xuéng 8?&%535 bgédﬁg“mx.%‘ing
M8225 | biéu khién bo dém I1én/xudng 8EFC§22§5‘ bgédggnmxlléing
M8226 | biéu khién bo dém 1én/xudng 8:;'FC§22§€ bgédggnmxlléé]ng
M8227 | Diéu khién bo dém Ién/xuéng | ON: C227_bo dém xuéng
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OFF: C227_bg dem Ién
M8228 | Pidu khién b dém Ien/xuéng 8?,::%2?% bgédgénmﬁ%ing
M8229 | biéu khién bo dém 1én/xudng 8EFC§22§§ bgédgénmxluéing
M8230 | biéu khién bo dém l1én/xudng 8EFCC2§§6 bg)édgénmxlléing
M8231 | Pidu khién b dém Ien/xuéng 8?,::%5’;5 bg’édﬁg“mﬁ%i”g
M8232 | biéu khién bo dém l1én/xudng 8:;'!:%33?2_ bgﬁdgénmxluéing
M8233 | biéu khién bo dém l1én/xudng SEFC(‘?SS% bgﬁdgénmxltéing
M8234 | biéu khién bo dém l1én/xudng 8EFC(§§§Z bgédgénmxluéczng

IV. Danh sich c4c thanh ghi dit liéu dic biét:

Thiét bj A n
chéin doan LG Hoat dong
D8000 B6 dinh thi Watchdog 200ms (*1)
D8001 Loai PLC 24000
D8002 Dung lugng bo nho 8000
, Noi dung cua thanh ghi nay 1a ****
D8004 Chura s6 ky hiéu co 16i M**** xac dinh co 16i hién hoat dong. Vd:
*x*x = 8060 thi la M8060
DS006 Phat hién thip 4p hﬁerr]nuc dién ap thap nhat duoc phat
o Chu ky tac vu hién hanh/ thai gian
D8010 Thaoi gian quet hién hanh quét tinh bang don vi 0,1ms
o Y Chu ky tac vu nho nhat/ thoi gian
D8011 Thaoi gian quét nho nhat quét tinh bang don vi 0,1ms
o T Chu ky tac vu l6n nhat/ thoi gian
D8012 Thoi gian quét I6n nhat quét tinh béng don vi 0,1ms
D8013 Dir liéu giay Dir liéu giay caa hop RTC (0-59)
D8014 Dir liéu phat Dir liéu phat cua hop RTC (0-59) (*2)
D8015 Dir ligu gio Dir liéu gio cua hop RTC (0-23) (*2)
D8016 Dir liéu ngay Dir liéu ngay cua hop RTC (1-31)

Trang 197




Hoc nhiéu hon vé PLC, HMI va Bién tan tai: http://unlockplc.com

(-2)

Dir liéu thang cua hop RTC (1-12)

D8017 Dir liéu thang (=2)
Dt liéu nam cua hop RTC (00-99
D8018 | Dit lidu nam hay 1980-2079, ¢6 thé duoc chon)
(*2)

D8019 | Dit liéu ngay trong tuan

Gia tri hién hanh cua thanh ghi chi Gia tri hién hanh cua thanh ghi chi
D8028

muc Z0 muc Z0

Gia tri hién hanh cua thanh ghi chi Gia tri hién hanh cua thanh ghi chi
D8029

muc VO muc VO
D8040 | Budc STL hoat dong thap nhat Bude STL hoat dong thap nhat
D8041 Trang thai STL hoat dong tha 2 Trang thai STL hoat dong thir 2
D8042 Trang thai STL hoat dong thir 3 Trang thai STL hoat dong thir 3
D8043 Trang thai STL hoat dong thi 4 Trang thai STL hoat dong thir 4
D8044 Trang thai STL hoat dong thir 5 Trang thai STL hoat dong thir 5
D8045 Trang thai STL hoat dong thir 6 Trang thai STL hoat dong thir 6
D8046 Trang thai STL hoat dong tha 7 Trang thai STL hoat dong thir 7
D8047 Trang thai STL hoat dong thir 8 Trang thai STL hoat dong thir 8
D8049 | Bao hiéu cua trang thai thap nhat B4o hiéu cua trang thai thap nhat
D8067 M4 15i vé tac vu M4 15i vé tac vu
D8068 S6 thir ty cia budc co 16i tac vu S6 thir ty ctia budc co 16i tac vu
D8069 So6 thr tw cta budc tim thay 16i trong | S6 thir ty ctia budc tim thay 16i tuong

ung vaéi cac co M8065 dén M8067 ung véi cac co M8065 dén M8067
D8102 | Dung luong bo nhé 8000
D8164 | So cua diém trao d6i FROM/TO S6 cua diém trao d6i FROM/TO
D8182 Gia tri cua thanh ghi chuyén dich Z1 | Gia trj cia thanh ghi chuyén dich Z1
D8183 | Gia trj ciia thanh ghi chuyén dich V1 | Gi4 tri cia thanh ghi chuyén dich V1
D8184 | Gia trj cua thanh ghi chuyén dich Z2 | Gi4 tri caa thanh ghi chuyén dich Z2
D8185 Gia trj cua thanh ghi chuyén dich V2 | Gi4 tri caa thanh ghi chuyén dich V2
D8186 | Gia trj cua thanh ghi chuyén dich Z3 | Gia tri ciia thanh ghi chuyén dich Z3
D8187 Gia tri cua thanh ghi chuyén dich V3 | Gia trj cua thanh ghi chuyén dich V3
D8188 | Gia trj cia thanh ghi chuyén dich Z4 | Gia tri ciia thanh ghi chuyén dich Z4
D8189 | Gia trj cuia thanh ghi chuyén dich V4 | Gi4 tri cua thanh ghi chuyén dich V4
D8190 Gia tri cua thanh ghi chuyén dich Z5 | Gia trj cua thanh ghi chuyén dich Z5
D8191 | Gia trj cua thanh ghi chuyén dich V5 | Gi4 tri cua thanh ghi chuyén dich V5
D8192 Gia tri cua thanh ghi chuyén dich Z6 | Gia trj cia thanh ghi chuyén dich Z6
D8193 Gia tri cua thanh ghi chuyén dich V6 | Gia trj cua thanh ghi chuyén dich V6
D8194 | Gia trj cua thanh ghi chuyén dich Z7 | Gia tri cia thanh ghi chuyén dich Z7
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| D8195 | Giatri cua thanh ghi chuyén dich V7 | Gia tri ciia thanh ghi chuyén dich V7 |
(x1): Gi trj khi tao 1a 200ms. C6 thé viét lai nhung 1énh kiém tra WDT khong duoc thuc hign.
(*2): Bong ho thoi gian trong may tinh duoc hién thi trén man hinh.
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Tai lieu PLC Mitsubishi va cac tap Iénh co ban
Tai liéu PLC Mitsubishi tiéng Viét

Tim hiéu PLC Mitsubishi.

Website: http://unlockplc.com
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