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GIO'I TH1eu VE MO E>UN 

Vi tri, y nghia, vai tro mo dun: 
Ngay nay khoa hQc ky thUc)t ngay cang phat trien. Trang cac xi nghi$p hi$n nay c6 

nhieu h$ th<Sng may san xuat SU' di,mg cac bo dieu khien 1$p tr1nh. Tren the gi&i c6 nhieu 
hang san xuat cac bo dieu khien 1$p tr1nh khac nhau nhLI' cac hang: Siemens, Omron, 
Telemecanique, Allen Bredlay, ... Ve ca ban chCmg deu c6 cac tinh nang tLI'ang ti!, do d6 
tai li$u nay chi de c$p sau den b¢ dieu khien 1$p tr1nh IQai nh6 S? - 200, dang dU'Q'C SU' 
dt,mg nhieu & Vi$t Nam. Mo dun ky thu$t dieu khien 1$p tr1nh ca ban (PLC ca ban) la m¢t 
mo dun chuyen mon cua hQc vien nganh SU'a chQia thiet bi di$n cong nghi$p. M6 dun nay 
nham trang bi cho hQc vien cac tmang cong nhan ky thu$t va cac trung tam d9y nghe 
nhQing kien thll'C ve dieu khien 1$p tr1nh, v&i cac kien thl!'c nay hQC vien c6 the ap dt,mg 
tn,rc tiep vao ITnh Vl,t'C san xuat c0ng nhLI' dai s6ng. Mo dun nay c0ng c6 the lam tai li$U 
tham khao cho cac can bQ ky thu$t, cac hQc vien cua cac nganh khac quan tam den ITnh 
Vl,t'C nay. 
Ml;IC tieu cua mo dun 

Sau khi hoan tat mo dun nay, hQC vien c6 nang ll)'c: 

• Trinh bay dU'Q'C nguyen ly h$ dieu khien 1$p tr1nh PLC; So sanh cac U'U. nhLI'Q'C diem 
v&i bQ dieu khien c6 tiep diem va cac bo 1$p trlnh c6' nho khac. 

• Phan tich dLI'Q'C cau t9o ph§n cl!'ng va nguyen tac hoc;1t d¢ng cua ph§n mem trong 
h$ dieu khien 1$p trlnh PLC. 

• Thl,t'c hi~n ket n6i day giCra PC - CPU va thiet bi ngo9i vi. 
• Thl,t'C hi$n dU'Q'C m¢t s6 bai toan L!'ng di,mg dan gian trong cong nghi$p. 
• Lap d1;1t, SU'a chQia ph§n d(>ng 11.,t'c cho cac m9ch dieu khien SU' dt,mg PLC. 
• Phan tich lu$n ly m(>t s6 chU'ang tr1nh dan gian. 
• Lap rap cac m9ch bao v$ va tin hi$u trong cac h~ th6ng dieu khien n6i tren. 
• Thl,t'c hi$n dLI'Q'c cac Ll'ng di,mg ca ban trong dan di,mg va cong nghi$p. 

Ml;IC tieu thl;l'C hi~n cua mo dun 

HQC xong mo dun nay, hQC vien c6 nang ll)'c: 

• Tr1nh bay dU'Q'C nguyen ly h$ dieu khien 1$p tr1nh PLC; So sanh cac U'U nhLI'Q'C diem 
v&i bQ dieu khien c6 tiep diem va cac b(> 1$p tr1nh c6' nho khac theo n(>i dung trong 
bai. 

• Phan tich dU'Q'C cau t9o ph§n CLl'ng va nguyen tac ho9t d(>ng cua ph§n mem trong 
h$ dieu khien 1$p tr1nh PLC. 

• Thl,t'c hi$n ket n6i day giQia PC - CPU va thiet bi ngo9i vi theo cac tieu chuan cua ky 
thu$t di$n. 

• Phan tich chinh xac lu$n ly mot s6 chLI'ang trlnh dan gian . 
• Lap rap thanh th9o cac m9ch bao v$ va tin hi$u trong cac h$ th<Sng dieu khien n6i 

tren dam bao ky thu$t va an toan. 
• Thl,t'c hi$n dU'Q'C mot s6 bai toan Cmg di,mg dan gian trong cong nghi$p theo yeu 

cau. 

N9i dung chinh cua mo dun: 

M6 dun PLC ca ban g6m cac n¢i dung chfnh sau: 

Bai 1. 8 9i CLI'O'ng ve dieu khien 1$p trlnh. 

Bai 2. Cau true va phU'ang thll'c hQat d¢ng cua_mot PLC. 

Bai 3. Ket n6i day giCra PLC va thiet bi ngQai vi. 
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Bai 4. Cac phep toan nhi phan cua PLC. 

Bai 5. Cac phep toan s6 cua PLC. 

Bai 6. XL.I' ly tfn hi~u analog. 

Bai 7. PLC cua cac hang khac. 

Bai 8. Lap d$t mo h1nh di§u khi§n bang PLC. 
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A. Bai 1: EJ.l}.I CU'O'NG VE EJIEU KHIEN L~P TRiNH 

1.1. T6ng quat ve dieu khi~n: 
Trong Crng dt,mg cac cong ngh$ khoa hQc vao san xu§t cong nghi$P, ml)c tieu tang 

nang su§t lao d9ng dU'Q'C giai quyet bang con dU'ang tang mCrc dQ tl,J' d9ng h6a cac qua 
trlnh va thiet bi san xu§t nham ml)c dfch tang san IU'Q'ng, cai thi$n ch§t ILI'Q'ng va dQ chf nh 
xac cua san pham. 

Tl! d9ng h6a trong san xu§t nham thay the m9t phan hoc;ic toan b9 cac thao tac v$t ly 
cua cong nhan v$n hanh may thong qua h$ th6ng dieu khien. NhO,ng h$ th6ng dieu khien 
nay c6 the dieu khien qua trlnh san xu§t v&i dQ tin c$y cao, 6n dinh ma khong can SI! tac 
d9ng nhieu cua ngLI'ai v$n hanh. 0ieu nay doi h6i h$ th6ng dieu khien phai c6 kha nang 
kh6'i d9ng, kiem soat, XLI' ly va dLPng m9t qua trlnh theo yeu cau hoc;ic do dem cac gia trj da 
dU'Q'C xac dinh nham dc;1t dU'Q'C ket qua mong mu6n 6' san pham dau ra cua may hay thiet 
bj. M9t h$ th6ng nhLI' v$y dU'Q'C gQi la h$ th6ng dieu khien. 

Trong ky thu$t tl,J' d9ng dieu khien, cac b9 dieu khien chia lam 2 lo9i: 
- 0ieu khien n6i cCrng 
- 0ieu khien logic kha trlnh (PLC) 

M9t h$ th6ng dieu khien b§t ky dU'Q'C tc;10 thanh tU' cac thanh phan: 
- Kh6i vao 
- Kh6i XLI' ly - dieu khien 
- Kh6i ra 

Kh6ivao Kh6i XLI' ly Kh6i ra 

B9 chuyen d6i Tin hi$U vao XLI' ly dieu K§t qua XU' ly CO'c§u 
tr n hi$u ngo vao khien tac d9ng 

(1) 
cJi§u khien 

Hinh 1. 1 : Gae thanh phan trong h? th8ng 

+Kh6i vao: 
0e chuyen d6i cac dc;1i ILI'Q'ng v$t ly thanh cac tf n hi$u di$n, cac bQ chuyen d6i c6 the 

la cac nut nh§n, cam bien, di$n tr6' do sCrc cang.v.v ... va tuy theo bQ chuyen d6i ma tfn 
hi$u ra kh6i kh6i vao c6 d9ng ON/OFF (Binary) hoc;ic d9ng lien tl)c (Analog). 

BQ chuy~n d6i -0~i ILPO'n~ do D~i lll'Q'ng ra 
Cong tac S1,J' djch chuyen/ vi trf 0i$n ap nhi phan(on/off) 
(Switch) 
Cong tac hanh trlnh S1,J' djch chuyen/ vj trf 0i$n ap nhi phan(on/off) 
(Limit switch) 
B9 dieu chTnh nhi$t Nhi$t de) 0i$n ap nhi phan 
(Thermostat) 
Cc;ip nhi$t di$n Nhi$t de) 0i$n ap thay d6i 
(Thermocouple) 
Nhi$t tr6' Nhi$t de) Tr6' khang thay d6i 
(Thermister) 
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Te bao quang di$n Anh sang 
(Photo cell) 
Te bao ti$m c~n SI! hi$n di$n cua dBi tU'qng 
(Proximity cell) 
Di$n tr& do sl.l'c cang Ap su§t/ SI)' djch chuyen 
(Strain gage) 

Bang 1. 1: Gae d;;mg tin hi?U vao 
+Kh6i xv ly: 

Di$n ap thay d6i 

Tr& khang thay d6i 

Tr& khang thay d6i 

Kh6i nay thay the ngU'O'i v~n hanh thl)'c hi$n cac thao tac dam bao qua tr1nh ho9t dc)ng. 
Tu thong tin tfn hi$U kh6i vao h$ th6ng dieu khien phai t9o ra dU'Q'C nhCrng tf n hi$U ra cari 
thiet de dap Ll'ng yeu cau dieu khien .da xac dinh trong phan XLI' ly. Tf n hi$U dieu khien 
dU'Q'C thl)'C hi$n theo 2 each: 

- Dung mi;!Ch di$n n6i ket CLl'ng 
- Dung chU'O'ng tr1nh dieu khien 

+Kh6i ra: 
Tf n hi$U ra la ket qua cua qua tr1nh XLI' ly cua h$ th6ng dieu khien. Cac tf n hi$U nay 

dU'Q'C SU' d1,1ng de ti;io ra nhCrng ho?t dc)ng dap l.l'ng cho cac thiet bi & ngo ra. 

Thiet bj 6' ng6 ra E>~i IU'Q'ng ra E>~i IU'O'ng tac d9ng 
Dong CO' di$n Chuven dc)ng quay Di$n 
Xy lanh, Piston Chuyen dc)ng thang/ap 11.)'c Dau ep/khf ep 
Solenoid Chuyen dc)nq thanq/ap h,rc Di$n 
Lo x§y/ lo c§p nhi$t Nhi$t Di$n 
Van Tiet di$n CU'a van thay d6i Di$n/dau ep/khf ep 
RO'le Tiep diem di$n/chuyen dc)ng v~t Di$n 

ly c6 gi&i h9n 

Bang 1.2. Gae d;;mg CO' c§u tac a{)ng & ngo ra. 

1.2. E>i~u khil§n n6i cwng va di~u khil§n l~p trinh: 
Trong cac be) dieu khien n6i cl.l'ng, cac thanh phan chuyen m9ch nhLI' cac rO' le, 

contactor, cac c6ng tac, den bao, dc)ng CO',VV ... dU'Q'C n6i c6 dinh v&i nhau. Toan be) Chll'C 
nang dieu khien, each tien hanh chLI'O'ng tr1nh dU'Q'C xac dinh qua each thll'c n6i cac rO' le, 
c6ng tac, ... v&i nhau theo SO' do thiet ke. Khi mu6n thay d6i 19i h$ th6ng th1 phai n6i day li;ii 
cho h$ th6ng dieu khien nen d6i v&i h$ th6ng phCrc t9p th1 Vi$C lam nay doi h6i t6n nhieu 
thCYi gian, chi phf nen hi$U qua dem 19i kh6ng cao. 

OFFl ON J_ 

I---- ~. ~~ --

(2) Hinh 1.2. Be) aieu khitm n6i c(mg aan 
gian 

Trong cong nghi$p, SI)' Crng dt,mg cac cong ngh$ khoa hQc ky thu~t vao san xu§t 
nen nhu cau ti)' dc)ng h6a ngay cang tang, doi h6i ky thu~t dieu khien phai dap Crng du 
cac yeu cau: 

- 0§ dang thay d6i chCrc nang dieu khien dl)'a tren cac thiet bi cO. 
- Thiet bi dieu khien d§ dang lam Vi$C v&i cac dCr li$U, s6 li$U. 
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- Kich thU'&c v~t ly gQn gang, de bao quan, de sua chCra. 
- Hoan toan tin c~y trong moi tmcmg cong nghil;lp. 

H~ th6ng dieu khien de dap Cmg dU'Q'C cac yeu c§u tren phai SU' d1,mg be) vi XLI' ly, bQ 
dieu khien l~p trlnh, dieu khien qua cac c6ng giao ti§p v&i may tinh. 

BQ dieu khien logic kha trlnh PLC (frogramable L_ogic Controller) la lo9i thi§t bi cho 
phep th(!c hi~n linh ho9t cac thu~t toan dieu khien thong qua cac ngon ngCr 1$p trlnh. V&i 
chLI'O'ng trlnh dieu khien cua PLC da t9o cho n6 tr& thanh m9t bQ dieu khien s6 nh6 gQn, 
de dang thay d6i thu~t toan, cac s6 lil;lu va trao d6i thong tin v&i moi tmcmg xung quanh. 

Cac chU'O'ng trlnh dieu khien dU'Q'C djnh nghTa la tu§n ti! trong d6 cac ti§p diem, cam 
bi§n dU'Q'C SU' d1.,mg de tl.l' d6 k§t hQ'p v&i cac ham logic, cac thu~t toan va cac gia tri xuat 
cua n6 de dieu khien tac d9ng hoc;1c khong tac d9ng d§n cac cu9n day dieu hanh. Trang 
qua trlnh ho9t d9ng, toan bQ chLI'O'ng trlnh dLI'Q'C lU'u vao trong bQ nh& va ti§n hanh truy 
xuat trong qua trlnh lam vil;lc. 

ChLI'O'ng trBnh 

BQ nh& 

(c) 

(d) 

Ngav o 
Input 

( e-L----'-----'---_,__ __ 

Nga ra 
Output 

(f) 
kha trinh 

Hinh 1.3 B{) <fi§u khi@n logic 

1.3. So sanh PLC v6'i cac thi~t bj di~u khi~n thong thLPO'ng khac 

Hil;ln nay, cac hl;l th6ng dieu khien bang PLC dang d§n d§n thay th§ cho cac hl;l th6ng 
dieu khien bang Relay, Contactor thong thLI'D'ng. Ta hay th& so sanh U'u khuy§t diem cua 
hai hl;l th6ng tren: 
H~ thf>ng di~u khi~n thong thLPO'ng: 

- Tho kl;lch do c6 qua nhieu day dan va relay tren bang dieu khien. 
- T6n kha nhieu thD'i gian cho vil;lc thi§t k§, l~p dc;1t. 
- T6c dQ ho9t d9ng ch~m. 
- Cong suat tieu th() l&n. 
- Mai l§n mu6n thay d6i chU'O'ng trlnh thl phai l~p dc;1t 19i toan bQ, t6n nhieu 
thO'i gian. 
- Kh6 bao quan va s&a d6i. 

H~ th6ng di§u khi~n b~ng PLC: 
- NhCrng day k§t n6i trong hl;l th6ng giam dU'Q'C 80% nen nh6 gQn hO'n. 
- Cong suat tieu th() it hO'n. 
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- S1,1' thay d6i cac ngo vao, ra va dieu khien h$ th5ng tr& nen de dang hO'n nha 
phan mem dieu khien bang may tf nh. 
- T6c dQ ho9t d9ng cua h$ th6ng nhanh hO'n. 
- Bao tr1 va bao quan de dang hO'n. 
- 89 ben va dQ tin c~y v~n hanh cao. 
- Gia thanh cua h$ th6ng giam khi s6 ti§p diem tang. 
- C6 thi§t bi ch6ng nhieu. 
- Ngan ngo, l~p tr1nh de hieu. 
- De l~p tr1nh va c6 the l~p tr1nh tren may tfnh, thfch hqp cho Vi$C thl,l'c hi$n cac 
1$nh tuan tl,I' cua n6. 
- Cac mo dun rai cho phep thay th§ hO<;lC them vao khi can thi§t. 

Do nhung ly do tren PLC the hi$n ro U'U diem cua n6 so v&i thi§t bi dieu khien thong 
thU'ang khac. PLC con c6 kha nang them vao hay thay d6i cac 1$nh tuy theo yeu cau cua 
c6ng ngh$. Khi d6 ta chi can thay d6i chU'O'ng tr1nh cua n6, dieu nay n6i len tf nh nang dieu 
khien kha linh d9ng cua PLC. Ta c6 the so sanh PLC v&i cac h$ th6ng khac qua bang t6m 
tat sau: 

Chi tieu so RO'-le Mi;lch s6 May tinh PLC 
sanh 

Gia thanh tung Kha thap Thap Cao Thap 
chLPc nang 
Kfch thU'&c v~t L&n Rat g9n Kha gQn Ratg9n 
ly 
T6c dQ dieu Ch~m Ratnhanh Kha nhanh Nhanh 
khien -

Kha nang Xuatsac T6t Kha t6t T6t 
ch5ng nhieu 
L<;lp d<;lt Mat thai gian Mat thai gian Mat nhieu thai L~p tr1nh 

thi§t k§ va lap thi§t k§ gian l~p tr1nh va lap d<;lt 
d$t dO'n qian 

Kha nang dieu Khong C6 C6 C6 
khien tac Vl) 
phLPC tc;1p 
De thay d6i Rat kh6 Kh6 Kha dO'n gian Rat dO'n 
dieu khien gian 
Cong tac bao Kem; c6 qua Kem; n§u IC Kem; c6 rat T6t-cac 
tr1 nhieu c6ng tac dU'Q'C han nhieu m9ch mo-dun 

di$n t& chuyen dU'Q'C tieu 
dunq chu§n hoa 

Theo bang so sanh, PLC c6 nhung d<;lc dieni ve phan cLPng va phan mem lam cho n6 
tr& thanh bQ dieu khien c6ng nghi$p dU'Q'C SU' dl)ng r9ng rai 
1.4. Cac Crng dl;lng cua PLC trong thi,c t~ 

Do nhung d<;lc diem n6i b~t cua PLC trong dieu khien, nen ngay nay n6 dU'Q'C SU' dl)ng 
rat r9ng rai trong cac giai phap tl,I' d9ng hoa trong c6ng nghi$p CY rat nhieu lanh Vl)'c: 

- Dieu khien thang may, thi§t bi nang, h9 hang. 
- Dieu khien cac quy tr1nh san xuat: d6ng g6i bao b1, xi mang, bia ... v.v 
- TV' d9ng hoa cac h$ th6ng djch vl): tr9m xang, tr9m r&a xe 6t6, may bO'm nU'&c, 
may ban nLI'O'C tl,I' d9ng ... v.v 
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- Tl,!' d¢ng hoa cac may cong c1,1: 16 say, xi m9 ... v.v 
Tuy nhien khong phai bat cui h~ thong dieu khien nao cOng_ su d1,1ng PLC ma tuy vao 

yeu cau Cl,l the va so sanh ve yeu to kinh te ma ta chQn phU'O'ng an dieu khien thich hqp. 
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Bai 2: Cau true va phU'O'ng thfre ho~t d9ng eua m9t PLC 

2.1. Cau true eua m9t PLC 
Thiet bi dieu khien logic kha tr1nh PLC (Programmable 1=_ogic Controller), la lo9i thiet bi 

cho phep thl)'c hi$n linh hoc;1t cac thu?t toan dieu khien sB thong qua mot ngon ngO, l?P 
tr1nh, thay cho vi$c phai the hi$n thu?t toan d6 bang m9ch sB. NhLI' V?Y, v&i chU'O'ng tr1nh 
dieu khien nay, PLC tr& thanh mot bo dieu khien sB nh6 g9n, d§ thay dBi thu?t toan va dc;1c 
bi$t d§ trao dBi thong tin v&i moi trLI'&ng xung quanh (v&i cac PLC khac hoc;1c v&i may 
tfnh). Toan bo chLI'O'ng tr1nh dieu khien dLI'Q'C ILI'u nh& frong bo nh& cua PLC dU'&i d9ng 
cac khBi chLI'O'ng tr1nh (khBi OB, FC hoc;1c FB) va dU'Q'C thl)'c hi$n lc;1p theo chu ky cua vong 
quet (Scan). 

De c6 the thl)'c hi$n dU'Q'C mot chLI'O'ng tr1nh dieu khien, t§t nhien PLC phai c6 chCrc 
nang nhU' mot may tf nh, nghTa la phai c6 bo vi xfr ly (CPU), mot bo dieu hanh, bo nh& de 
IU'u chU'O'ng tr1nh dieu khien, dO, li$U .... PLC con phai c6 cac cong vao/ra de giao tiep 
dU'Q'C cac dBi tU'Q'ng dieu khien va de trao dBi thong tin v&i moi tm&ng xung quanh. 

Ben cc;1nh d6, nham pht,Jc Vt,J bai toan dieu khien sB, PLC con c§n phai c6 them cac khBi 
chCrc nang dc;1c bi$t khac nhU': bo dem (Counter), bo th&i gian (Timer) ... va nhO,ng khBi 
ham chuyen d1,1ng. 

Thiet bi logic kha tr1nh dU'Q'C lap dc;1t san thanh bo. Tm&c tien ch(mg chU'a c6 mot 
nhi$m v1,1 nao ca. T§t ca cac cBng logic CO' ban, chCrc nang nh&, timer, counter v.v ... dU'Q'C 
nha che tc;10 tfch hQ'p trong ch(mg va dU'Q'C ket nBi v&i nhau bang chU'O'ng tr1nh cho mot 
nhi$m Vl,J dieu khien Ct,J the nao d6. C6 nhieu thiet bi dieu khien va dU'Q'C phan bi$t v&i 
nhau qua cac chCrc nang sau: 

- Cac ng6 vao va ra 
- Dung ILI'Q'ng nh& 
- Bo dem ( counter) 
- Bo dinh th&i (timer) 
- Bit nh& 
- Cac chCrc nang dc;1c bi$t 
- TBc do XU' ly . 
- Lo9i xfr ly chU'O'ng tr1nh. 

Cac thiet bi dieu khien l&n th1 dU'Q'C lap thanh cac modul rieng. DBi v&i cac thiet bi dieu 
khien nh6, ch(mg dU'Q'C lap dc;1t chung trong mot bo. Cac bo dieu khien nay c6 sB ILI'Q'ng 
ng6 vao/ra cha trU'&c cB dinh. 

Thiet bi dieu khien dU'Q'C cung c§p tf n hi$U b&i cac tf n hi$u tCr cac cam bien & bo ph?n 
ng6 vao cua thiet bi ti)' dong. Tf n hi$u nay dU'Q'C XLI' ly tiep tvc thong qua chU'O'ng tr1nh dieu 
khien dc;1t trong bo nh& chLI'O'ng tr1nh. Ket qua XU' ly dU'Q'C dU'a ra bo ph?n ng5 ra cua thiet 
bi ti)' dong de den dBi tLI'Q'ng dieu khien hay khau dieu khien & d9ng tfn hi$u. 

C§u true cua mot PLC c6 the dLI'Q'C mo ta nhU' h1nh ve sau: 

.Khoa Di~n - Truong TCN KTCN Hung Vu'dng Page 9 



ra 

C6 ng ngat v 
d§m 

T6c do cao 

+ 
H$ di§u 

I Bus cua PLCI 

Quan ly 
g,h(>p 
noi 

Hinh 2.1 C§u true cua m(Jt PLC 

Thong tin XLI' ly trong PLC dU'Q'C IU'u trCP trong bQ nh& cua n6. M6i phan tll' vi m9ch nh& 
c6 the Chll'a 1 bit dO, li$U. Bit dO, li$U (Data Binary Digital) la mQt chO, s6 nhi phan, chT c6 
the la m9t trong hai gia tri la 1 ho$c 0. Tuy nhien cac vi m9ch nh& thLI'cmg dU'Q'C t6 chll'c 
thanh cac nh6m de c6 the chll'a 8 bit dCP li$U. M6i chu6i 8 bit dO, li$U dU'Q'C gQi la m9t byte. 
M6i m9ch nh& la m9t byte (byte nh&), dU'Q'C xac nh~n b&i m9t con s6 gQi la dia chT 
(address). Byte nh& dau tien. c6 dia chi 0. DCP li$U chll'a trong byte nh& gQi la nQi dung. 

Dia chT cua mQt byte nh& la c6 dinh va m6i byte nh& trong PLC c6 m9t dia chi rieng cua 
n6. Dia chT cua byte nh& khac nhau se khac nhau, nQi dung chll'a trong m9t byte nh& la 
d<;ti IU'Q'ng c6 the thay d6i dU'Q'C. NQi dung byte nh& chinh la dO, li$U dU'Q'C IU'u trCP tll'c thO'i 
trong bQ nh&. 

De ILI'u giCP mQt dCP li$U ma m9t byte nh& khong the chll'a h§t dLI'Q'C th1 PLC cho phep 
m9t c$p 2 byte nh& c9nh nhau dU'Q'C xem xet nhLI' la m9t dO'n vi nh& va dLI'Q'C gQi la m9t tll' 
dO'n (Word). Dia chT th§p hO'n trong 2 byte nh& dU'Q'C dung lam dia chT cua tll' dO'n. 

Vi d1,1:TLI' dO'n c6 dia chT la 2 th1 cac byte nh& c6 dja chT la 2 va 3 v&i 2 la dia chT byte 
cao va 3 la dia chT cua byte th§p. 

IB2 IB3 

1w2 1 I I 
IW2 la tll' dO'n c6 dja chT 2 
IB2 la byte c6 dia chT 2 
IB3 la byte c6 dia chT 3 

Trong tmD'ng hqp dCP li$U can dU'Q'C IU'u trCr ma m9t tll' dO'n khong the chll'a h§t dU'Q'C, 
PLC cho phep ghep 4 byte li§n nhau dU'Q'C xem xet la mQt dO'n vi nh& va dU'Q'C gQi la tLP 
kep (Double Word). Dia chT th§p nh§t trong 4 byte nh& nay la dia chT cua tLP kep. 
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Vf dtr TLI' kep c6 dja chi la 100 thi cac byte nh& trong tLI' kep nay c6 dia chi la 100, 
101,102,103 trong d6 103 la dia chi byte thap, 100 la dia ch I byte cao. 

M1100 Mf 101 Mr 102 Mr 103 

DW100 

Trong PLC be) XU' ly trung tam c6 the thl,l'c hien m<)t so thao tac nhll': 
- 89c n<)i dung cac vung nh& (bit, byte, word, double word). 
- Ghi dCr lieu vao vung nh& (bit, byte, word, double word). 

Trong thao tac dQc, n<)i dung ban dau cua vung nh& khong thay doi ma chi lay ban 
sao cua dCr lieu de XU' ly. . 

Trong thao tac ghi, dCr lieu dll'Q'C ghi vao tr& thanh n<)i dung cua vung nh& va dCr lieu 
ban dau bi mat di. 

C6 hai lo9i be) nh& trong CPU cua PLC: 
- RAM (Random Access Memory): BQ nh& c6 the dQc va ghi. 
- ROM(Read Only Memory): BQ nh& chi dQc. 

89 nh&RAM: 
C6 m<)t so ILl'Q'ng cac o nh& xac dinh. Mai o nh& c6 1 dung ILl'Q'ng nh& co djnh va n6 

chI ti§p nh~n m<)t ILl'Q'ng thong tin nhat dinh. Cac o nh& dll'Q'C ky hieu bang cac dia chI 
rieng cua n6. BQ nh& nay chLPa cac chll'cmg trinh dll'Q'C sU'a doi ho$c cac dCr lieu, k§t qua 
t9m thai trong qua trinh tfnh toan, l~p trinh. 

8$c diem cua be) nh& RAM la n<)i dung chLPa trong cac o nh& cua n6 bi mat di khi mat 
ngu6n dien. 

B9 nh&ROM: 
Ch(,pa cac thong tin khong c6 kha nang xoa ho$c khong the thay doi dll'Q'C, dll'Q'C nha 

san xuat SU' dt,mg chLPa cac chll'O'ng trinh he thong. Chll'O'ng trinh trong b(> nh& ROM c6 
nhiem Vl,l: 

- 8i§u khien va kiem tra cac ch(,pc nang ho9t d<)ng cua CPU (he di§u hanh). 
- Djch ngon ngCr l~p trinh thanh ngon ngCr may. 
- Khi bi mat ngu6n dien, b(> nh& ROM van giCr nguyen n<)i dung cua n6 va 

khong bao gia bi mat. 

B9 x& ly trung tam 
BQ XU' ly trung tam (CPU - Central Processing Unit) di§u khien va quan ly tat ca cac 

ho9t d<)ng ben trong PLC. Viec trao doi thong tin giCra CPU, b(> nh& va khoi vao/ra dll'Q'C 
thl,l'c hien thong qua he thong Bus dll'&i Sl,I' di§u khien cua CPU. M(>t m9ch dao d(>ng th,;:1ch 
anh cung cap xung clock tan so chu§n cho CPU, thll'ang la 1 hay 8 MHz, tuy thu<)c vao b(> 
XLI' ly SU' dt,1ng. Tan so xung clock xac djnh toe dQ ho9t d<)ng cua PLC va dll'Q'C dung de 
thl,l'c hien Sl,I' d6ng b(> cho tat ca phan tll' trong he thong. 

H~ tfi§u hanh 
Sau khi b~t ngu6n, he di§u hanh se d$t cac counter, timer va bit nh& v&i thu<)c tf nh 

non-retentive (khong dll'Q'C nh& b&i Pin dl,I' phong) c0ng nhll' accu v§ 0. 
8e XU' ly chll'O'ng trinh, he di§u hanh dQc tLI'ng dong chll'O'ng trinh tLI' dau d§n cuoi. 

TLl'O'ng (,png he di§u hanh thl,l'c hien chll'O'ng trinh theo cac cau lenh. 

Bit nh& (memory bit) 
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Cac memory bit la cac phan tl.l' nh&, ma h$ dieu hanh ghi nh& tn;ing thai tfn hiE;)u. 

B(j d~m (Proccess Image) 
Bo d$m la mot vung nh&, ma h$ dieu hanh ghi nh& cac tn;ing thai tin hi$U a cac ngo 

vao ra nhl phan. 

Accumulator 
Accumulator la mot bo nh& trung gian ma qua n6 timer hay counter dU'Q'C n9p vao hay 

thl)'C hi$n cac phep toan s6 hQC. 

Counter, Timer 
Timer va counter c0ng la cac vung nh&, h$ dieu hanh ghi nh6' cac gia tr! dem trong n6. 

H~ th6ng Bus 
Bo nh6' chLI'O'ng tr1nh, h$ dieu hanh va cac modul ngo9i vi (cac ngo vao va ngo ra) 

dU'Q'C ket n6i v&i PLC thong qua Bus n5i. Mot Bus bao g6m cac day dan ma cac dCP li$U 
dU'Q'C trao doi. H$ di§u hanh to ChU'C Vi$C truyen dCP li$U tren cac day dan nay. 

2.2 Thi~t bi dieu khiijn l~p tr1nh 57-200 
S? - 200 la thiet bi dieu khien 1$p tr1nh loc;:ii nh6 cua hang Siemens (CHLB 8Lt'c) c6 cau 

true theo kieu modul va c6 cac modul ma rong. Thanh phan CO' ban cua S7 - 200 la kh5i 
vi XL.I' ly CPU 212 va CPU 214. V§ h1nh thll'c ben ngoai, Sl)' khac nhau cua 2 lo9i CPU nay 
nha s6 dau vao/ra va ngu6n cung cap. 

- CPU 212 c6 8 cong vao va 6 cong ra, c6 kha nang ma rong them 2 mo dun. 
- CPU 214 c6 14 cong vao va 10 cong ra, c6 kha nang ma rong them 7 mo dun. 

Trong tai li$U nay chi d§ c$p den CPU 214 la chu yeu. 

CPU 214 c6 nhfmg d~c di~m sau: 
- 2048 ill' nh6' chU'O'ng tr1nh ( chll'a trong ROM di$n ). 
- 2048 tll' nh& dCP li$u ( trong d6 256 tll' chll'a trong ROM di$n ). 
- 14 ngo vao va 19 ngo ra digital kem theo trong kh6i trung tam. 
- Ho trQ' t6i da 7 mo dun ma rong ke ca mo dun analog 
- Tong s6 cong vao/ra Cl)'C dc;:ii la 64 cong vao ra digital. 
- 128 Timer chia lam 3 loc;:ii theo do phan giai khac nhau: 4 Timer 1mS, 16 Timer 
1 0mS, 108 Timer c6 do phan giai la 1 00mS. 
- 128 b(i dem chia lam 2 lo9i: 96 dem len va 32 dem len xu6ng. 
- 256 o nh6' n(ii bo. 
- 688 o nh6' di;it biE;lt dung de thong bao tr9ng thai va di:;it che do lam viE;)c. 
- C6 phep tf nh s6 hQC. 
- Ba bo dem t6c do cao v&i nhjp 2 KHz va 7 KHz 
- Hai bo dieu chinh iLI'O'ng tl,l'. 
- Toan bo vung nh6' khong bi mat dCP li$U trong khoang thai gian 190 gia khi PLC bi 
m§t ngu6n nuoi. 

2.3. Dia chi cac ngo vao / ra 
Dia chi o nh6' trong S? bao g6m hai phan: Phan chCP va phan s6. 
Vi dir 

PIW 304 10.0 

Khoa Di~n - Truong TCN KTCN Hung Vuong Page 12 



PhAnchO PhAns6 PhAnchfr PhAns6 
2.3.1. Ph§n chO, chi vj tri va kich thll'6'c cua o nh6': 

M: Chi o nh& trong mien cac bien co c6 kf ch thU'&c la 1 bit 
MB: Chi o nh& trong mien cac bien ca c6 kf ch thU'&c la 1 byte (8 bit). 
MW: Chio nh& trong mien cac bien ca c6 kfch thU'&c la 2 byte (16 bit). 
MD: Chio nh& trong mien cac bien ca c6 kfch thU'&c la 4 byte (32 bit). 
I: Chio nh& c6 kfch thU'&c la 1 bit trong mien bQ d$m ng6 vao s6. 
18: Chio nh& c6 kfch thU'&c la 1 byte trong mien bQ d$m ng6 vao s6. 
IW: Chio nh& c6 kfch thU'&c la 2 byte (1 tCr) trong mien bQ d$m ng6 vao s6. 
ID: Chio nh& c6 kfch thU'&c la 4 byte (2 tCr) trong mien bQ d$m ngo vao s6. 
Q: Chi o nh& c6 kf ch thU'&c la 1 bit ti-ong mien bQ d$m ng6 ra s6. 
QB: Chio nh& c6 kfch thU'&c la 1 byte trong mien bQ d$m ng6 ra s6. 
QW: Chio nh& c6 kfch thU'&c la 2 byte trong mien bQ d$m ng6 ra s6. 
QD: Chi o nh& c6 kf ch thU'&c la 4 byte trong mien bQ d$m ngo· ra s6. 
T: Chi o nh& trong mien nh& cua bQ thai gian (Timer). 
C: Chio nh& trong mien nh& cua bQ dem (counter) 
PIB: Chio nh& c6 kfch thU'&c la 1 byte thu(>c vung Peripheral Input, thLI'ang la dia 

chi c6ng vao cua cac mo dun tU'ang tl,I'. 
PIW: Chio nh& c6 kfch thU'O'C la 2 byte thUQC vung Peripheral Input, thU'O'ng la dja 

chi c6ng vao cua cac mo dun tLI'ang tl,I'. 
PIO: Chio nh& c6 kfch thU'O'C la 4 byte thUQC vung Peripheral Input, thLI'O'ng la dia 

chi c6ng vao cua cac mo dun tLI'ang tl,I'. 
PQB: Chio nh& c6 kfch thU'&c la 1 byte thu(>c vung Peripheral Output, thU'ang la 

dia chi c6ng ra cua cac mo dun tLI'ang tl,I'. · 
PQW: Chio nh& c6 kfch thU'&c la 2 byte thu(>c vung Peripheral Output, thU'ang la 

.. dia chi c6ng r~ cua cac mo dun tLI'ang tl,I'. 
PQD: Chio nh& c6 kfch thU'O'C la 4 byte thuQC vung Peripheral Output, thU'O'ng la 

dia chi c6ng ra cua cac mo dun tLI'ang tl,I'. 
PQB: Chio nh& c6 kfch thU'O'C la 1 byte thUQC vung Peripheral Output, thU'ang la 

dia chi c6ng ra cua cac mo dun tLI'ang tl,I'. 
DBX: Chio nh& c6 kfch thU'&c la 1 bit trong kh6i dO li$U DB, dU'Q'C m& bang I$nh 

OPN DB (Open Data Block). 
DBB: Chio nh& c6 kfch thU;&c la 1 byte trong kh6i dO li$U DB, dU'Q'C m& bang I$nh 

OPN DB (Open Data Block). 
DBW: Chio nh& c6 kfch thU'&c la 2 byte trong kh6i dO li$U DB, dU'Q'C m& bang I$nh 

OPN DB (Open Data Block). 
DBD: Chio nh& c6 kfch thU'&c la 4 byte trong kh6i dO li$U DB, dU'Q'C m& bang I$nh 

OPN DB (Open Data Block). 
DBx.DBX: Chi trl,l'c tiep o nh& c6 kfch thU'&c la 1 bit trong kh6i dO li$U DBx, v&i x la chi 

s6 cua kh6i DB. Vi d1,i: DB3.DBX1 .5 
DBx.DBB: Chi trl,l'c tiep o nh& c6 kfch thU'&c la 1 byte trong kh6i dO li$U DBx, v&i x la 

chi s6 cua kh6i DB. Vf d1,i: D84.D881. 
DBx.DBW: Chi trl,l'c tiep o nh& c6 kfch thU'&c la 2 byte trong kh6i dO li$U DBx, v&i x la 

chi s6 cua kh6i DB. Vf d1,i: DB5.DBW1. 
DBx.DBD: Chi trl,l'c tiep o nh& c6 kfch thU'&c la 4 byte trong kh6i dO li$U DBx, v&i x la 

chi s6 cua kh6i DB. Vf d1,i: D85.D8D1. 
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DIX: Ch1 o nh& c6 kich thU'&c la 1 bit trong kh5i dCr li$U DB, dU'Q'C m& bang 1$nh 
OPN DI (Open instance data block). 

DIB: Ch1 o nh& c6 kich thU'&c la 1 byte trong kh5i dCr li$U DB, dU'Q'C m& bang 1$nh 
OPN DI (Open instance data block). 

DIW: Ch1 o nh& c6 kich thU'&c la 2 byte trong kh5i dCr li$U DB, dU'Q'C m& bang 1$nh 
OPN DI (Open instance data block). 

DID: Ch1 o nh& c6 kich thU'&c la 4 byte trong kh5i dCr li$U DB, dU'Q'C m& bang 1$nh 
OPN DI (Open instance data block). 

2.3.2. Ph§n s6 chi dja chi cua byte ho~c bit trong mi~n nh6' da xac djnh: 
Neu o nh& da dU'Q'C xac dinh thong qua phan chCr la c6 kich thLI'&c 1 bit th1 phan s6 se 

la dja chT cua byte va s6 thu ti)' cua bit trong byte d6, dU'Q'C tach v&i nhau bang d§u ch§m. 
Vi dl,l: 

I 0.0: ChT bit O cua byte O trong mien nh& bo d$m ng5 vao s6 PII. 
Q 4.1: ChT bit 1 cua byte 4 cua mien nh& bo d$m ng5 ra s6 PIQ. 
M 10.5: ChT bit 5 cua byte 10 trong mien cac bien ca M. 
Trong tmang hQ'p o nh& da dU'Q'C xac dinh la byte, tll' ho$c tll' kep th1 phan so se la dia 

chT cua byte dau tien trong mang byte cua o nh& d6. 
Vi dl,l: DIB 15: ChT o nh& c6 kich thU'&c 1 byte (byte 15) trong khoi DB da dU'Q'C m& 

bang 1$nh OPN DI. 
DIW 18: Ch1 o nh& c6 kich thU'&c 1 tll' g6m 2 byte 18 va 19 trong kh5i DB da dU'Q'C m& 

bang 1$nh OPN DB. 
DB2.DBW15: Ch1 o nh& c6 kich thU'O'C 2 byte 15 va 16 trong kh5i du li$U DB2. 
M 105: ChT o nh& c6 kich thU'&c 2 tll' g6m 4 byte 105, 106, 107, 108 trong mien nh& 

cac bien ca M. 

2.4 C§u true bq nh6' cua S7 - 200 
Bo nh& cua S7 - 200 dU'Q'C chia lam 3 vung: vung nh& chLI'O'ng tr1nh, vung nh& dCr li$U 

va vung nh& thong s6. Vung nh& chLI'O'ng tr1nh, vung nh& thong s6 va mot phan vung nh& 
dCr li$U dU'Q'C chua trong ROM di$n EEPROM . 85i v&i CPO cho phep c~m them kh5i nh& 
m& rong d§ chua chLI'O'ng tr1nh ma khong can den thiet bi l;:)p tr1nh. Phan sau day mo ta 
chi tiet ve cac vung nh&. 

Vimg nh& cht.PO'ng trinh 
Vung nh& chLI'O'ng tr1nh chua cac chT thi dieu khi§n vi XLI' ly d§ thl,l'c hi$n yeu cau dieu 

khi§n, chU'O'ng tr1nh ung dl,lng sau khi soc;m thao dU'Q'C nc;ip vao ROM va van t6n tc;ii khi 
m§t di$n. 

Vimg nh& thong s6 
G6m cac o nh& chua cac thong s6 cai d$t, m;:)t kh§u, dia chT thiet bi dieu khi§n va cac 

thong tin ve cac vung tr5ng c6 th§ SU' dl,lng. Noi dung cua vung nh& nay dU'Q'C chua trong 
ROM gi6ng nhLI' vung chLI'O'ng tr1nh. 

Vimg nh& dCP li~u 
Vung nh& dCr li$U la nO'i lam Vi$C, vung nay g6m cac dia chT d§ IU'U trCr cac phep tinh, 

IU'u trCr tc;im thai cac ket qua trung gian, va chua cac hang s6 dU'Q'C SU' dl,lng trong cac chT 
dan ho$c cac thong s6 dieu ch1nh khac. Ngoai ra trong vung nay con c6 cac phan tll' va 
d5i tU'Q'ng nhU': Bo dinh thai, bo dem, cac bo dem t6c do cao va cac ng5 va/ra analog. Mot 
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ph§n tu cua vung nh& dCr li$U dU'Q'C ch(ra trong ROM, vl vf}.y cac hang s6 c0ng nhU' cac 
thong tin khac van dU'Q'C duy trr khi mat djen gi6ng nhll' trong vung nh& chU'O'ng trlnh. Mot 
ph§n khac dU'Q'C ch(ra trong RAM, nc)i dung trong RAM c0ng dU'Q'C duy trl trong khoang 
thai gian nhat djnh khi mat di$n bang mot di$n dung c6 do rT thap. 

Vung dCr li$U g6m cac o bien, vung d$m cua cac ng5 vao/ra, vung nh& trong va vung 
nh& d~c bi$t. Phc;tm vi cua vung nh& rat linh ho9t va cho phep d9c c0ng nhll' ghi tren toan 
be) vung nh&, ngoc;ti trll' mot vai o nh& dc;tc bi$t chi cho phep d9c, cac d9ng dCr li$U cho 
phep trong vung la: Bit, byte, word hoc;tc double word. 

BQ nh& trong 
Kh5i m& r(>ng 

T1,1 
duy tri 

RAM 

ChU'ang trinh 

Vung nh& 
thong s6 

ROM 
vung nh& dCr li~u 

Vung nh& dCr li~u 
(timer, counter .. ) 

EEPROM 

Hinh 2.2: c~u true b(, nh& cua Sl-200 
2.5. Xll' ly chU'O'ng trinh 
2.5.1. Vong quet chU'O'ng trinh 

CPU 214 

ChU'ang trinh 

PLC thl!c hi$n chU'O'ng trlnh theo chu tr1nh lc;tp. M6i vong lc;tp dU'Q'C gQi la vong quet 
(scan). M6i vong quet dU'Q'C bat d§u bang giai doc;tn chuy§n dCr li$u tU' cac cong vao s6 t&i 
vung bQ d$m ao ng5 vao (I), tiep theo la giai do9n thl!C hi$n chU'O'ng tr1nh. Trong tll'ng 
dong quet, chU'O'ng tr1nh dU'Q'C thl!C hi$n .tLI' 1$nh d§u tien den 1$nh ket thuc. Sau giai doc;tn 
thl!C hi$n chU'O'ng tr1nh la giai do9n chuy§n cac noi dung cua be) d$m ao ng5 ra (Q) t&i cac 
cong ra s6. Vong quet dU'Q'C ket thuc bang giai do9n truyen thong noi be) va ki§m tra 16i. 

Thai gian c§n thiet d§ PLC thl!C hi$n dU'Q'C mot vong quet gQi la thai gian vong quet 
(Scan time). Thai gian vong quet khong c6 djnh, t(rc la khong phai vong quet nao c0ng 
dll'Q'C thl!C hi$n trong mot khoang thai gian nhU' nhau. C6 vong quet thl!C hi$n lau, c6 
vong quet thl!C hi$n nhanh tuy thuoc vao s6 1$nh trong chU'O'ng tr1nh dU'Q'C thl!C hi$n, vao 
kh6i ILI'Q'ng dCr li$U truyen thong ... trong vong quet d6. 

NhU' vf}.y giCra Vi$C dQC dCr li$U ill' d6i iU'Q'ng d§ XLI' ly, tinh toan va Vi$C gui tin hi$U dieu 
khi§n t&i dBi tll'qng c6 mot khoang thai gian tr§ dung bang thai gian vong quet. N6i each 
khac, thai gian vong quet quyet djnh tinh thai gian thl!C cua chU'O'ng trlnh dieu khi§n trong 
PLC. Thai gian quet cang ngan, tinh thai gian thl!C cua chU'O'ng tr1nh cang cao. 

Tc;ti thai di§m thl!C hi$n 1$nh vao/ra, thong thU'ang 1$nh khong lam Vi$C trl!C tiep v&i 
cong vao/ra ma chT thong qua be) d$m ao cua cong trong vung nh& tham s6. Vi$C truyen 
thong giCra be) d$m ao v&i ngo9i vi doh$ dieu hanh CPU quan ly. CJ mot s6 mo dun CPU, 
khi g~p 1$nh vao/ra ngay l~p t(rc, h$ th6ng se cho dU'ng m9i cong vi$C khac, ngay ca 
chU'O'ng tr1nh XU' ly ngat, d§ thl!C hi$n 1$nh trl!C tiep v&i cling vao/ra. 

2.5.2. C§u true chU'O'ng trinh cua S7 - 200 
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C6 the l?P tr1nh cho PLC S7 - 200 bang each SU' dt,mg m(lt trong cac phan m§m sau: 
- STEP? - Micro/DOS 
- STEP7 - Micro/WIN 

NhCl'ng phan m§m nay d§u c6 the 1$p trlnh tren cac may 1$p tr1nh hQ PG7xx va cac may 
tf nh ca nhan (PC). 

Cac chU'ang tr1nh cho S7 - 200 phai c6 c§u true bao g6m chU'ang trlnh chinh (main 
program) va sau d6 den cac chU'ang tr1nh con va cac chU'ang trlnh XLI' ly ngat dU'Q'C chi ra 
sau day: 

- ChLI'ang tr1nh chinh dU'Q'C ket thuc bang 1$nh ket thuc chU'ang trlnh (MEND). 
- ChLI'ang trinh con la m(lt bQ ph$n cua chLI'ang trinh. Cac chU'ang tr1nh con phai 
dU'Q'C viet sau 1$nh ket thuc chU'ang trlnh chfnh, d6 la 1$nh MEND. 
- Cac chU'ang trlnh XLI' ly ngat la m(lt bQ ph$n cua chU'ang tr1nh. Neu can SU' 
dt,mg chLI'O'ng tr1nh XLI' ly ngat phai dU'Q'C viet sau 1$nh ket thuc chLI'O'ng tr1nh 
chinh MEND. 

Cac chU'ang tr1nh con dU'Q'C nh6m 19i thanh m(lt nh6m ngay sau chU'ang trlnh chfnh. 
Sau d6 den ngay cac chU'O'ng tr1nh XLI' ly ngat. Bang each viet nhLI' V?Y, c§u true chU'ang 
trlnh dU'Q'C r6 rang va thu$n ti$n han trong vi$c doc chLI'ang trlnh sau nay. C6 the tl,I' do 
tr9n Ian cac chU'ang trinh con va chU'ang trinh XLI' ly ngat dang sau chU'ang trinh chfnh. 

I

MME·: aiNDn Program I 

c___ ____________ -"" 

SBR O Chuong trlnh con thu 1 

RET 

SBR n Chuong trlnh con thu n+ 1 

RET 

INTO Chuong trlnh xu" ly ngat thu 1 

RETI 

INT n Chuong trlnh xu" ly nga t thu n+ 1 

RETI 

2.5.3 PhlJ'O'ng phap l~p trinh 

Thyc hi~n trong 1 vong 
quet 

Thvc hi~n khi duqc 
chuong trlnh chinh g9i 

Thvc hi~n khi c6 tin hi~u 
bao ngat 

Cach l?P trlnh cho S7 - 200 n6i rieng va cho cac PLC hang Seimens n6i chung dl,l'a 
tren 3 phLI'ang phap ca ban: PhU'O'ng phap hinh thang (Ladder Logic viet tat la LAD) va 
PhlJ'O'ng phap li~t ke l~nh (Statement List viet tat la STL). ChLI'ang nay se gi&i thi$u cac 
thanh phan CO' ban cua 2 phLI'ang phap tren va cac SU' dt,mg chung trong l?P trinh. Ngoai 
ra, con c6 Phu,O'ng phap l~p trinh theo SO' db kh6i (Funtion Block Diagramm FBD) 
nhLI'ng chi c6 trong Version 3.0 cua phan m§m STEP 7. 
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Neu chLI'O'ng tr1nh dU'Q'C viet theo kieu LAD, thiet bi l~p trlnh se ti)' t9o ra m(>t chU'O'ng 
trlnh theo kieu STL tLI'O'ng (.mg. NgLI'Q'C 19i khong phai mQi chLI'O'ng trlnh dU'Q'C viet theo 
kieu STL cung c6 the chuyen sang dU'Q'C d9ng LAD. 

Be) 1$nh cua phLI'O'ng phap STL dU'Q'C tr1nh bay deu c6 m(>t ch(J,c nang tLI'O'ng (J,ng v&i 
mai tiep diem, cac cu(>n day va cac h(>p dung trong LAD. NhCrng 1$nh nay phai dQc va ph6i 
hqp dU'Q'C trc;1ng thai cua cac tiep diem de dU'a ra m(>t quyet djnh ve gia trj tr9ng thai dau ra 
hoc;1c m(>t gia tri logic cho phep, hoc;1c khong cho phep thl)'c hi$n ch(pc nang cua m(>t (hay 
nhieu) h(>p. De de dang lam quen v&i cac thanh phan CO' ban cua LAD va cua STL can 
nam dU'Q'C cac djnh nghTa CO' ban sau day: 

f)jnh nghia v~ LAD: LAD la m(>t ngon ngCr l~p trlnh bang d6 ho9. NhCrng thanh phan CO' 
ban dung trong LAD tLI'O'ng (J,ng v&i cac thanh phan cua bang dieu khien dung rO'le. Trang 
chU'O'ng trlnh LAD cac phan tLI' CO' ban dung de bieu dien 1$nh logic nhLI' sau: 

- Ti~p di~m: la bieu tLI'qng (symbol) mo ta cac tiep diem cua rO'le. Cac tiep diem d6 
c6 the la thLI'cmg dong --,/f- hay thU'D'ng --, f---. 

- Cu9n day (coil): la bieu tLI'qng -{ }- mo ta rO'le dU'Q'C mac theo chi~u dong di$n 
cung c§p cho rO' le. 

- HQp (box): la bieu tU'Q'ng mo ta cac ham khac nhau, n6 lam vi$c khi c6 dong di$n 
ch9y den h(>p. NhCrng d9ng ham thLI'O'ng dU'Q'C bieu dien bang h(>p la be) thO'i gian (Timer), 
be) dem (Counter) va cac ham toan hQc. Cu(>n day va cac h(>p phai mac dung chi~u dong 
di$n. 

- M~ng LAD: la dU'O'ng n6i cac phan tLI' thanh cac m9ch hoan thi$n, di tLP dU'O'ng 

so 
S1 
S2 

ngu6n ben trai den dU'O'ng ngu6n ben phai. DLI'D'ng ngu6n ben trai la day 
n6ng, dU'O'ng ngu6n ben phai la day trung hoa (neutral) hay la dLI'O'ng tr& ve 
ngu6n cung c§p. 

S3 
S4 
S5 

EJjnh nghia v~ STL: PhLI'O'ng phap li$t ke 1$nh (STL) la phU'O'ng phap the 
hi$n chU'O'ng trlnh dU'&i d9ng t$p hqp cac cau 1$nh. Moi cau 1$nh trong 
chLI'O'ng tr1nh, ke ca nhCrng cau 1$nh h1nh th(pc bieu dien m(>t ch(pc nang cua 
PLC. 

S6 
S7 
S8 

Dinh nghia v~ ngan x~p logic (logic stack): 
Stack O - bit dau tien hay bit tren cung cua ngan xep. 
Stack 1 - bit th(J, hai cua ngan xep. 

Stack 2 - bit th(J, ba cua ngan xep. 
Stack 3 - bit th(J, tLI' cua ngan xep. 
Stack 4 - bit th(J, nam cua ngan xep. 
Stack 5 - bit th(J, sau cua ngan xep. 
Stack 6 - bit th(J, bay cua ngan xep. 
Stack 7 - bit th(p tam cua ngan xep. 
Stack 8 - bit th(p chfn cua ngan xep. 

De t9o ra dU'Q'C m(>t chLI'O'ng tr1nh d9ng STL, ngLI'O'i 1$p tr1nh can phai hieu ro phU'O'ng 
th(pc SU' d1,1ng 9 bit ngan xep logic cua S7 - 200. Ngan xep logic la m(>t kh6i g6m 9 bit 
ch6ng len nhau. T§t ca cac thu$t toan lien quan den ngan xep deu chi lam vi$c v&i bit dau 
tien hoc;1c v&i bit dau va bit th(J, hai cua ngan xep. Gia tri logic m&i deu c6 the dLI'Q'C g&i 
(hoc;1c dU'Q'C n6i them) vao ngan xep. Khi ph6i hqp hai bit dau tien cua ngan xep, th1 ngan 
xep se dU'Q'C keo len m(>t bit. Ngan xep va ten cua tLPng bit trong ngan xep dU'Q'C bieu dien 
trong hinh tren. 
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Dinh nghia v@ FBD : PhLI'D'ng phap SD' d6 khoi su dt,mg cac " H9p " cho tCmg chU'c nang. 
Ky tl,I' trong h9p cho biet chU'c nang (thf dt,J ky tl,I' & la phep toan logic AND) Ngan ngCr l~p 
tr1nh nay c6 LI'U di§m la 1 ngLI'O'i " khong chuyen l~p tr1nh " nhLI' 1 ky thu~t vien cong ngh$ 
cOng c6 th§ su dt,Jng d9ng thao nay. 

Vf dt,J v§ ladder logic va statement list: 
Hinh mo ta Vi$C thl,l'c hi$n 1$nh LD (viet t~t cua ill' tieng anh Load) dU'a gia trj logic cua 

tiep di§m 10.0 vao trong ngan xep theo each bi§u dien cua LAD, STL va FBD. 

LAD STL FBD 
10.0 Q1.0 LD IO. 0 Q1.0 

----1 I ( ) = Ql. 0 10.0-I = I 
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Bai 3. KET NOi DAY GIO'A PLC VA THIET B! NGOAI VI 

3.1 Ket noi day gi[pa PLC va cac thiet bj ngo~i vi 

Vi~c ket n6i day giCl'a PLC v&i ngo9i vi r§t quan tr9ng. N6 quyet dinh den vi~c PLC c6 
the giao tiep dU'Q'C v&i thiet bi l~p tr1nh (may tfnh) cOng nhLI' h~ th5ng dieu khien c6 the 
ho9t dong dung theo yeu c§u dU'Q'C thiet ke hay khong. Ngoai ra vi~c n6i day con lien quan 
den an toan cho PLC cOng nhLI' h~ th5ng dieu khien. 

3.1.1. Gi6'i thi~u CPU 214 va each ket noi v6'i thiet bj ngo~i vi. 

SO' do be m~t cua bo dieu khien l~p tr1nh S7-200 CPU 214 dU'Q'C cho nhLI' h1nh 3.1 

Ngo ra 
Cong t~c chQn kiliu ho~t dong 

Bo nh6' 

Bien tr& 

Ngo vao Bao tr~ng thai ngo vao/ngo ra 

Hinh 1: 89 <1ifw khi§n l?P trinh Sl-200 CPU 214 

De cho bo dieu khien l~p tr1nh nay ho9t dong dU'Q'C th1 ngLI'D'i SU' dL,mg phai ket n6i PLC 
v&i nguon cung c§.p va cac ngo vao ra cua n6 v&i thiet bi ngo9i vi. Mu6n n9p chU'O'ng tr1nh 
vao CPU, ngLI'CYi SU' dL_mg phai so9n thao chLI'O'ng trrnh bang cac thiet bi l~p tr1nh ho~c may 
tf nh v&i ph§n mem tLI'O'ng (mg cho lo9i PLC dang sU' d1,mg va c6 the n9p tnyc tiep vao 
CPU ho~c copy chLI'O'ng tr1nh vao card nh& de cam vao ranh cam card nh& tren CPU cua 
PLC. Thong thLI'CYng khi l~p trrnh cOng nhU' khi kiem tra ho9t dong cua PLC th1 ngLI'CYl l~p 
tr1nh thU'CYng ket n6i tnyc tiep thiet bi l~p tr1nh ho~c may tf nh ca nhan v&i PLC. NhU' v~y, de 
h~ th5ng dieu khien khien bang PLC ho9t dong cOng nhLI' l~p tr1nh cho n6, c§n phai ket n6i 
PLC v&i may tfnh cOng nhLI' cac ngo vao ra v&i ngo9i vi. 

3.1.1.1 Ket noi v6'i may tinh 

05i v&i cac thiet bi l~p tr1nh cua hang Siemens c6 cac c6ng giao tiep PPI th1 c6 the 
ket n6i tnyc tiep v&i PLC thong qua mot SQ'i cap. Tuy nhien d5i v&i may tf nh ca nhan 
c§n thiet phai c6 cap chuyen d<:>i PC/PPI. SO' do n6i may tf nh v&i CPU thuoc hQ S7-
200 dU'Q'C cho nhLI' h1nh 3.2. 
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DJP switch settings (down= O, up= 1): 

PPI 

0 

PC/PPI cable 

Isolated 
PC/PPI Cable 

PC 
Baud 
Rate 123 S\A/ITCH 4 i = 10 BIT 
38AK 000 0 = 11 BIT 
19.2K 001 
9.6K 010 SI/\/ITCH 5 1 = DTE 
2.4K 100 0 = DCE 
1.2K 101 

S7-200 CPU 

Hinh 3.2: KJt noi may tfnh v&i CPU qua c6ng truy§n thong PP/ SU' dvng cap PC/PP/ 

Tuy theo t6c do truyen giO,a may tinh va CPU ma cac cong tac 1,2,3 dU'Q'C de 6' vi 
tri thich hqp. Thong thU'(:mg d<Si v&i CPU 214 thi t6c do truyen thLl'cmg d$t la 9,6 KBaud 
(tCrc cong tac 123 dU'Q'C d$t theo thCr ti,!' la 010). 

Tuy theo truyen thong la 10 Bit hay 11 Bit ma cong tac 4 dU'Q'C d$t 6' vi tri thich hqp. 
Khi k§t n6i b1nh thLl'O'ng v&i may tinh th1 cong tac 4 chon 6' che do truyen thong 11 Bit. 

Cong tac 5 6' cap PC/PPI dU'Q'C SU' d1,mg de ket n6i port truyen thong RS-232 cua mot 
modem v&i S7-200 CPU. Khi ket n6i b1nh thLl'O'ng v&i may tinh th1 cong tac 5 dU'Q'C d$t 6' 
vj tri data Comunications Equipment (DCE). Khi ket n6i cap PC/PPI v&i mot modem th1 
port RS-232 cua cap PC/PPI dU'Q'C d$t 6' vi tri Data Terminal Equipment (DTE). 

3.1.1.2 Ki:h noi vao/ra VO'i ngoc,ti vi 

Cac ng6 vao, ra cua PLC c§n thi§t de dieu khien va giam sat qua tr1nh dieu khien. 
Cac ng6 vao va ra c6 the dU'Q'C phan thanh 2 lo9i CO' ban: s6 (Digital) va tU'O'ng ti,!' 
(analog). H§u het cac Crng di,mg SU' dt,rng cac ng6 vao/ra s6. Trong bai nay chT de c<;ip 
den Vi$C ket n6i cac ng6 vao/ra s6 v&i ngoc;1i vi, con d6i v&i ng6 vao/ra tLl'O'ng ti,!' se 
trlnh bay 6' ph§n sau. 

06i v&i bo dieu khien l<;ip tr1nh hQ S7-200, hang Siemens da dU'a ra rat nhieu lo9i CPU 
v&i di$n ap cung cap cho cac ng6 vao ra khac nhau. Tuy thuoc tt}ng lo9i CPU ma ta c6 
the n6i day khac nhau. Vi$C thl,l'c hi$n n6i day cho CPU c6 the tra cCru s6 tay kem theo 
cua hang san xuat. 

* N6i ngu6n cung c§p cho CPU 

Tuy theo loc;1i va hQ PLC ma cac CPU c6 the la kh6i rieng ho$c c6 d$t san cac ng6 
vao va ra c0ng nhLI' mot s6 chCrc nang d$c bi$t khac. H§u het cac PLC hQ S7-200 dU'Q'C 
nha san xuat lap d~t cac khau vao, khau ra va CPU trong cung mot v6 hop. NhLl'ng ngu6n 
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cung d.p cho cac khau nay hoan toan doc lc;tp nhau. Ngu6n cung cap cho CPU cua hQ S7-
200 c6 th§ la: 

Xoay chi§u: 20 ... 29 VAC, f = 47 ... 63 Hz; 

85 ... 264 VAC, f = 47 ... 63 Hz 

Mot chi§u: 20,4 ... 28,8 VDC 

* K~t nf>i cac ngo vao s6 VO'i ngo~i vi 

Cac ngo vao cua PLC c6 th§ dU'Q'C ch§ tc;10 la mot khc'>i rieng, ho$c k§t hQ'p v&i cac 
ngo ra chung trong mot kh6i ho$c dU'Q'C tfch hQ'p tren kh6i CPU. Trong trLI'ang hQ'p nao 
c0ng vc;1y, cac ngo vao c0ng phai dU'Q'C cung cap ngu6n rieng v&i cap di~n ap tuy thuoc 
vao loc;1i ngo vao. Can IU'u y trong mot khc'>i ngo vao c0ng nhU' cac ngo vao dU'Q'C tf ch hQ'p 
san tren CPU c6 th§ c6 cac nh6m dU'Q'C cung cap ngu6n doc lc;tp nhau. V1 vc;1y can IU'u y 
khi cap ngu6n cho cac nh6m nay. Ngu6n cung cap cho cac khc'>i vao cua hQ S7-200 c6 th§ 
la: 

Xoay chi§u: 15 ... 35 VAC, f = 47 ... 63 Hz; dong can thi§t nh6 nhat . 4mA 

79 ... 135 VAC, f = 47 ... 63 Hz; dong can thi§t nh6 nhat 4mA 

Mot chi§u: 15 ... 30 VDC; dong can thi§t nh6 nhat 4mA 

SO' d6 mc;1ch di~n ben trong cua cac ngo vao dU'Q'C cho nhLI' h1nh 3.3a,b 

+~vo 

+ I\N' 
optocoupl; ~ 

C 

i I r1---~ 
DC ' [= input I',/--.._ I 

COMo t I ~r:_J 
- a/ 

bl 

Hinh 3.3: a) Mr;1ch aif~n cua 1 ngo vao so sir dl)ng ngu6n cung cap DC 

b) Mr;1ch cli?n cua 1 ngo vao so sir dvng ngu6n cung cap AC 

Tuy theo yeu cau ma c6 th§ quy§t dinh SU' dt,mg loc;1i ngo vao nao. 

+ Ngo vao DC: - -0i~n ap DC thLI'<Yng thap do d6 an toan hO'n. 

- -0ap Cmg ngo vao DC rat nhanh. 

- 0i~n ap DC c6 th§ dU'Q'C k§t n6i v&i nhi§u phan tu, h~ th6ng 
di~n. 

+ Ngo vao AC: - Ngo vao AC yeu cau can phai c6 thoi gian. Vi di) doi v&i di~n ap 
c6 tan s6 50 Hz phai yeu cau thai gian d§n 1/50 giay m&i nhc;tn 
bi§t dU'Q'C. 
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- Tin hi$LI AC it bi nhieu hO'n tin hi$LI DC, v1 v~y chung thich hqp 
v&i khoang each l&n va moi trLI'crng nhieu (tu'). 

- Nguon AC kinh te hO'n. 

- Tin hi$LI AC thLI'crng dU'Q'C SU' dt,mg trong cac thiet bi ti)' dong hi$n 
hO,u. 

8Bi v&i cac ng5 vao s6, khi ket nf>i v&i ngo9i vi, ngo9i tru cac trLI'crng hqp d~c bi$t th1 
thong thLI'qng moi mot ng5 vao dU'Q'C ket nf>i v&i mot bo tc;J.o tin hi$LI nhj phan nhU': nut 
nhan, c6ng tac, cam bien tiep c~n . . .. H1nh 3.4a, b, c minh hQa each ket n6i day cac ng5 
vao PLC v&i cac bo t9o tin hi$LI nh! phan khac nhau. 

Trong vi dt,J h1nh 3.4a c6 3 ng5 vao, mot la nut nhan thLI'crng ha, hai la tiep di§m cua 
rO' le nhi$t, va ba la cam bien tiep c~n v&i ng5 ra la wle. Ca ba bo tc;J.o tin hi$LI nay dU'Q'C 
cung cap bai mot nguon 24VDC. Khi tiep di§m ha ho~c cam bien phat tin hi$LI "0" th1 
kh6ng c6 di$n ap t9i cac ng6 vao. Neu cac tiep di§m dU'Q'C d6ng 19i ho~c cam bien phat 
tin hi$LI "1" th1 ng5 vao dU'Q'C cap di$n. 

24 V 

a) 

DC24V 
INPUTS 

.2 

.4 
:■ 

rJ .5 

I 

(' .6 

'• I 

' .7 

M 

V+ 
a_ 0 

z ~ PNP 
a_ " Cl) 

V-

24V 

DC24V 
INPUTS 

T 

.1 

.2 

. " .3 ·"' I 

~: : .4 

~-", I .5 

ii I .6 

~ .7 

~l M 
I I I 

b) 

24V 

T 

c) 

DC24V 
INPUTS 

Hinh 3.4: Ket noi ngo vao v&i ngoc;1i vi la nut nhan va cam bien c6 ngo ra la rO' le, PNP 
vaNPN 

8Bi v&i cac ng5 vao cua CPU 214 DC/DC/DC, theo s6 tay dU'Q'C ket nf>i nhLI' h1nh 3.7. 

* K~t noi cac ng6 ra so VO'i ngo?i vi 

Cac ng5 ra cua PLC c6 th§ dU'Q'C che tc;J.o la mot khf>i rieng, ho~c ket hqp v&i cac ng5 
ra chung trong mot khf>i ho~c dU'Q'C tich hqp tren khf>i CPU. Trong trLI'crng hqp nao cCmg 
v~y, cac ng5 ra c0ng phai dLI'Q'C cung cap nguon rieng v&i cap di$n ap tuy thuoc vao lo9i 
ng5 ra. C§n ILI'u y trong mot khf>i ra c0ng nhLI' cac ng5 ra dU'Q'C tich hqp san tren CPU c6 
th§ c6 cac nh6m dU'Q'C cung cap nguon doc l~p nhau. V1 v~y c§n ILI'u y khi cap nguon cho 
cac nh6m nay. Nguon cung cap cho cac khf>i ra cua hQ S7-200 c6 th§ la: 

Xoay chi§u: 20 ... 264 VAC, f = 47 ... 63 Hz; 

Mot chi§u: 5 ... 30 VDC dBi v&i ng5 ra rO' le; 20.4 ... 28.8 VDC dBi v&i ng5 
ra transistor; 

Khoa Di~n - Truong TCN KTCN Hung Vuong Page 22 



Cac khfli ra tieu chuan cua PLC thll'O'ng c6 8 d§n 32 ngo ra theo cung lo9i va c6 
dong dinh mll'c khac nhau. Ngo ra c6 the la rO' le, transistor ho<;ic triac. RO' le la ngo ra 
linh hoc;1t nhat. Chung c6 the la ngo ra AC va DC. Tuy nhien dap Lt'ng cua ngo ra m le 
Ch$m, gia thanh cao va bi hll' hong sau vai tri$U l§n d6ng cat. Con ngo ra transistor thl 
chT SU' dt,mg v&i nguon cung cap la DC va ngo ra triac thl chT su dt,mg dU'Q'C v&i nguon 
AC. Tuy nhien dap Ll'ng cua cac ngo ra nay nhanh hO'n. 

SO' d6 mc;1ch di$n ben trong cua cac ng6 ra dl.l'Q'C cho nhll' hlnh 3.5 

a) b) 

Hinh 3.5: M?ch di~n ben trong cua cac lo?i 
ngo ra khac nhau. 

a) Ngo ra Transistor 
b) Ngo ra triac 

c) Ngo ra ra le 

C§n chu y khi thi§t k§ h$ th6ng c6 ca hai lo9i ngo ra AC va DC. N§u ngu6n AC n6i vao 
ngo ra DC la transistor, thl chT c6 ban ky dl.l'O'ng cua chu ky di$n ap dl.l'Q'C su d1.,mg va do 
d6 di$n ap ra se bi giam. N§u ngu6n DC duqc n6i v&i ngo ra AC la triac thl khi c6 tfn hi$u 
cho ngo ra, n6 se luon luon c6 di$n cho du c6 di§u khien tat bang PLC. 

06i v&i cac ngo ra s6, khi k§t n6i v&i ngo9i vi, ngo9i trLI' cac tmD'ng hqp d<;ic bi$t thl 
thong thll'O'ng moi mot ngo ra dl.l'Q'C k§t n6i v&i mot dBi tll'Q'ng di§u khien nh$n tfn hi$U 
nhi phan nhl.l': den bao, cuon day rO' le, chuong bao .. -~ Hlnh 3.6 minh hQa each k§t 
n6i day cac ngo ra PLC v&i cac CO' cau chap hanh. 

DC24V 
OUTPUTS 

RELAY 
OUTPUTS 

.0 ~ ,: 

.1 ', 

.2 

.3 

.4 

.5 

L 

I ', 
,' I 

AC 
OUTPUTS 

Hlnh 3.6a la mot vf dv cho cac khfli ra su dvng 24VDC v&i mass chung. Tieu bieu 
cho lo9i nay la ngo ra transistor. Trang vf dv nay cac ngo ra dl.l'Q'C k§t n6i v&i tai cong 
suat nh6 la den bao va cuon day rO' le. Quan sat m9ch k§t n6i nay, den bao sll' dvng 
nguon cung cap la 24VDC. N§u ngo ra .6. & mll'c logic "1" (24VDC) thl dong se chay tU' 
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ngo ra .6 qua den H 1 va xuong Mass (M), den sang. N§u ngo ra & mCrc logic "0" (0V), 
th1 den H1 tat. N§u ngo ra .4 & mCrc logic "1" th1 cuon day rD' le c6 di$n, lam ti§p diem 
cua n6 d6ng 19i cung cap di$n 220 VAC cha dong CO'. 

H1nh 3.6b la mot vi dl) ngo ra rO' le su dvng nguon cap la 24 VDC, va h1nh 3.6c la vi 
dv ngo ra triac SU' dvng nguon xoay chieu 24 Vac. 

Outputs (20.4 voe to 28.8 VDC) 
~~~~~~,--, 

Power supply 
---i 

(=) [0 0-('0 0 0 0 0 0 (') (';;1 0 0 ~") () 0 (y 0 0 \ ( 
(]::f-rm 1Jl.1 1L+ OC Oi 02 03 04 2M ;_,L+ D5 06 07 1~/ • l::C M l ... rRE] 

36
V ~ 4 1 ···;J~-- --:,~L"··-··-·.J ~-o~~tual component values may vary. 

36\/ , ~ /.,. 2. DC circuit grounds are optional, 

. ~ 470Q □-·-l<l----

J 3.3K1'l ---·-·· ........._....; 
DC24V 1M 0.0 O.t l).2 0.3 0.4 05 0.6 07 1M 1.0 1.'I 1.2 1,3 1.,1 15 [.1 L+ DC / 

INPUTS -~5~~py ~ 
0 Q CS: CSi 0. 0 (':_) 0 0 C':,:O ,s, C':,::) 0 0 0 ,s, 0 '~_II --- '"' 

~- I I I I 11 I 11:: I r·1 -1 I I n-· 
// /(////(/ I////('· 

I r r I I r r I [ I ( 24 voe pmverforinput 
+[ +T· • sensors or "xpansion 

modules (280 mA) 
Inputs (15 voe to 30 VDC) 

Hinh 3. 7: Gach k§t n6i ngo vao/ra cua CPU 214 DC/DC/DC v&i ngoc}i vi 

Mot chu y quan trong khi k§t noi cac ngo ra can tra CLl'U s<S tay khoi ngo ra hi$n c6 de 
c6 dU'Q'C thong tin chinh xac tranh dU'Q'C nhung sl)' co dang ti§c xay ra. Hinh 3.7 la vi dv 
cua CPU 214 v&i nguon cung cap DC, ngo vao DC va ngo ra DC dU'Q'C noi day v&i ngoc;1i 
vi ( trich tLI' s6 tay S7-200 Programmable Controller System Manual). Ta nhc;1n thay moi 
mot nh6m ng5 vao c0ng nhLI' mot nh6m ngo ra va CPU dU'Q'C cung cap nguon rieng la 24 
VDC. Ngoai ra tren khoi CPU con c6 nguon phl) 24 VDC (d§n 280 mA) c6 the dU'Q'C su 
dvng de cung cap cha cac cam bi§n ho$c khoi m& rong. 

3.1.2 Vi dlJ k~t nf>i ng6 vao/ra cua PLC tll' mqt SO' db dieu khi~n c6 ti~p di~m. 

Trang nhieu tm&ng hQ'p, cc\n cai t9o mot h$ th6ng dieu khien v&i rD' le va contactor 
thanh h$ thong dieu khien v&i PLC. Mot cau hoi d$t ra la chung ta can giO 19i nhung phan 
nao trong h$ th6ng di§u khien, con phan nao se loc;1i bo di? 

8§ de dang trong Vi$C chuyen d<Si, c6 the ap dvng phLI'O'ng phap sau de chuyen d<Si tU' 
mot h$ th6ng dieu khien c0 sang dieu khien v&i PLC: 

• Ve ph§n cwng: 

- Xac djnh cac bo t9o tin hi$U (vi dv: nut nhan, c6ng tac, cam bien ... ) can 
thiet nhat trong h$ thong dieu khien, moi bo tc;10 tin hi$LI tuy theo lo9i tc;10 ra tin hi$LI 
nao nen dU'Q'C ket noi v&i mot ngo vao cua PLC tLI'O'ng Ll'ng, vi dl) neu bo t9o ra tin 
hi$U nhi phan th, dU'Q'C k§t noi v&i cac ngo vao so, con bo tc;10 ra tin hi$U tU'O'ng tl)' 
th1 ket n6i v&i ngo vao tLI'D'ng tl)' (ngo vao analog). Con cac bQ t9o tin hi$U con 19i 
neu kh6ng can thiet th1 c6 the bo di va se dU'Q'C thl)'c hi$n b~ng chLI'D'ng tr1nh trong 
PLC. 

- TLI'O'ng tl)' xac dinh cac CO' cau chap hanh (doi tLI'Q'ng dieu khien) can thi§t 
nhat, thong thLI'O'ng cac doi tU'Q'ng nay la cac den bao, contactor chinh, van tLI', .v.v .. 
Tuy theo lo9i ma moi doi tU'Q'ng dieu khien c6 the ket noi trl)'c tiep hoc';lc gian ti§p v&i 
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cac ngo ra tLl'O'ng Crng, m6i m(lt d5i tLl'qng dieu khien c§n m(lt ngo ra. Neu cac d5i 
tLl'qng dieu khien c§n dong di§u khien l&n th1 yeu c§u phai SLI' dt,mg rO' le trung gian. 
Vf di) nhLI' cac contactor chf nh dieu khien cac d(lng CO' c6ng su§t l&n th1 ngo ra cua 
PLC se dLl'Q'C n6i v&i m(lt rO' le trung gian va thong qua tiep diem cua rO' le trung 
gian de dieu khien cac contactor nay. Con cac doi tLl'qng dieu khien khong tac dQng 
tn,Pc tiep den qua trinh dieu khien ma chT d6ng vai tro trung gian ho trq cho qua tr1nh 
dieu khien nhLI' rO' le trung gian th1 c6 the lo9i b6 va dLl'Q'C thay the bang m(lt 6 nh& 
nao d6 trong chLl'O'ng tr1nh cua PLC. 

Sau khi da xac djnh dLl'Q'C so ILl'qng cac ngo vao, ngo ra c§n thiet va h$ 
thong di$n cung c§p cho ph§n dieu khien thi tien hanh den vi$C h,Pa ch9n lo9i PLC 
phu hqp. 

- Thiet l~p bang xac djnh cac ngo vao/ra v&i cac ngo9i vi tLl'O'ng C.rng va chu y 
ghi chu 19i cang chi tiet cang tot. 

- Thl,PC hi$n Vi$C nBi day cac ngo vao, ngo ra cua PLC v&i cac b(l tc;10 tf n hi$U 
dieu khien va dBi tLl'qng dieu khien. Trong qua tr1nh nBi day c§n ILl'u y den cac 
nguyen tac an toan trong h$ thBng dieu khien 

- T§t ca Vi$C ket noi day trong h$ thong dieu khien tm&c day se dU'Q'C bien d6i 
thanh chLl'D'ng tr1nh trong PLC. 

• Ve ph§n mem: 

Vi$C viet chLl'D'ng tr1nh c6 the tht,Pc hi$n theo hai each: 

Gach 1: Tuy theo yeu c§u cong ngh$ ma c6 the thiet l~p giai thu~t dieu khien va 
viet chLl'O'ng tr1nh theo giai thu~t dieu khien nay. 

Cach 2: V§n duy tr1 ho9t d(lng cua h$ thBng nhLI' cO, hay n6i khac di la kh6ng c§n 
thiet phai l~p 19i giai thu~t dieu khien vi t§t ca da dLl'Q'C thiet ke trong SO' df> dieu khien 
cung tm&c day ma chT c§n bien d6i SO' d6 dieu khien nay thanh chLl'D'ng tr1nh trong 
PLC. Cach nay tLl'O'ng doi de dang va c6 the kh6ng bi 16i khi l~p tr1nh. 

Trong ph§n nay tr1nh bay phLl'D'ng phap chuyen' d6i theo each 2 theo cac bU'&c nhLI' 
sau: 

- Tht,Pc hi$n viet chLl'O'ng tr1nh l§n ILl'Q't cho moi dBi tLl'qng dieu khien, moi dBi 
tLl'qng dieu khien dLl'Q'C viet & m(lt do9n chLl'O'ng trinh va c6 ghi chu Cl) the de de 
dang sCra loi. 

- ChT c6 cac dieu ki$n c§n thiet nh§t cho dBi tLl'qng dieu khien m&i dLl'Q'C viet 
vao do9n chLl'D'ng tr1nh dieu khien n6. 

- Neu m(lt sB dBi tLl'Q'ng dieu khien c6 cung chung m(lt nh6m dieu ki$n, th1 
nh6m dieu ki$n nay nen dLl'Q'C dLl'Q'C viet rieng & m(lt do9n chLl'O'ng tr1nh va c§t ket 
qua vao m(lt 6 nh& trong PLC. Neu dBi tLl'qng dieu khien nao c§n nh6m dieu ki$n 
nay thi chT c§n l§y ket qua dLl'Q'C chua trong 6 nh&. 0ieu nay giup cho c§u true 
chLl'O'ng trinh mc;1ch lc;1c va Vi$C dQC ChLl'O'ng tr1nh tr& nen de dang hO'n. 

- Cac dBi tLl'Q'ng dieu khien kh6ng c§n thiet (vf di) contactor trung gian) se 
dLl'Q'C thay the bang m(lt 6 nh& trong PLC. Neu cac dBi tLl'qng dieu khien nao c§n 
den tiep diem cua m le trung gian nay th1 chi c§n thay the bang tiep diem cua 6 
nh&. 
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- Tuy theo h$ th6ng di§u khien c6 ph(pc tc;1p hay khong ma c6 the phan chia 
thanh nhi§u kh6i chU'O'ng trlnh de de dang trong qua trlnh quan ly. 

Hlnh 3.8 la mc)t vf dt,1 v§ Vi$C chuyen d6i mc)t SO' d6 di§u khien CU'a ra vao CO' quan 
bang contactor thanh h$ th6ng di§u khien v6'i PLC ( chi dung I9i & vi$c chuyen d6i k§t n6i 
day, con chU'O'ng trlnh thl)'c hi$n & cac chLI'O'ng sau). 

Dl)'a vao cac bU'6'c tren, ta nh~n th§y cac nut nhcfin, contactor c§n thi§t dU'Q'C gio, I9i 
nhLI' trong bang xac djnh k§t n6i vao/ra v6'i ngo9i vi va PLC dU'Q'C chQn & day la lo9i CPU 
214 DC/DC/relay. Do contactor K1 va K2 khong dU'Q'C phep c6 di$n d6ng thai nen theo 
quan diem an toan c§n phai kh6a cheo hai contactor nay lc;1i v6'i nhau. 

II. 

Ill. Bang xac djnh k~t n&i vao/ra v6'i ngo9i vi 

Ky hi~u Dja chi 

so 10.0 

S1 10.1 

S2 10.2 

S3 10.3 

S4 I0.4 

K1 Q0.0 

K2 Q0.1 

H1 Q0.2 

H2 Q0.3 

24Vdc 

F1 

S3"-- S40--

K2 K1 

K1 K2 

OV 

a) 

Chu thich 

Nut nh§n dll'nq, thU'anq d6nq 

Nut nh§n m& cU'a, thLI'anq h& 

Nut nh§n d6ng CLl'a, thU'ang h& 

C6nq tac hanh trlnh qi6'i hc;1n CU'a m&, thLI'anq d6nq 

Cong tac hanh trlnh qi6'i h9n CU'a d6nq, thLI'anq d6nq 

Cuc)n day contactor K1, di§u khien m& CU'a 

Cuc)n day contactor K2, di§u khien d6ng cll'a 

Den bao cU'a dang m& 

Den bao CU'a danq d6nq 

H1 H2 

PLC 

QO.O QO.l Q0.2 Q0.3 Q0.4 Q0.5 Q0.6 Q0.7 M L+ 

.K2 Kl 

Kl K2 HI H2 

b) 

Hinh 3.8: Ket n6i ngo vao/ra cua PLC f{p m{)t sa a6 ai@u khi§n c6 tiep ai§m 
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3.2 Ki~m tra vi~c k~t n6i day bang ph§n m~m 

M¢t cong vi~c quan trQng cho ngLI'D'i lap d$t va vc;in hanh la bi&t dl.J'Q'C cac ket n<Si cua 
cac ng6 vao/ra v&i ngo9i vi c6 dung hay kh6ng tm&c khi n9p chLI'ang tr1nh dieu khien vao 
CPU. Ho$c khi m¢t h~ th6ng dang ho9t d¢ng b1nh thl.J'O'ng nhLI'ng m¢t Slf c6 hLI' hong xay 
ra th1 cac phan ngo9 i vi nao bi hLI' va phat hi~nn6 bang each nao. Trong phan mem Step 7 
Micro/Win c6 trang bi them phan nay d6 la m1,1c Status Chart. 
a/ Status Chart 

Chung ta c6 the SU' d1,1ng Status Chart de dQc, ghi ho$c CLI'&ng bL!'c cac bi§n trong 
chl.J'ang tr1nh. 
0e c6 the truy xuat Status Chart, ta nhap dup chu¢t vao bieu tLI'Q'ng Status Chart tren 

man h1nh. ••·~ 

b/ DQc va thay df>i bi~n v6'i Status Chart 

H1nh dl.J'6'i day chi m¢t vi d1,1 ve each SU' d1,1ng Status Chart. 0e dQC hay ghi cac bien 
chung ta thl)'c hi~n theo cac bl.J'6'c sau: 

Format Current Value 

' llli•=:---,--i-------+-=cc"--~--·~"'«~~·; ~,~.,·-·-·~-,--,----··~, · j ---~----~-
11111~~~-------+-=-------[-' ---
\1!\r=-,--,}--------+~--:-----+------------,-----------··-··-···---·-i 

BU'&c 1: a 6 dau tien trong Address chung _ta nhc;ip vao dia chi hay ten ky hi~u cua 1 bien 
trong chLI'ang tr1nh Ll'ng d1,1ng ma b9n mu6n dQc ho$c ghi, sau d6 nhan Enter. Lc;ip 19i bl.J'6'c 
nay cho tat ca cac bien ma b9n mu6n them vao bieu d6. 

BU'&c 2: Neu bi§n la m¢t Bit (vi d1,1 : I, Q ho$c M), th1 kieu bien d$t & c¢t Format la Bit. 
Neu bien la m¢t Byte, Word hay Double Word th1 chQn & c¢t Format va nhap dup chu¢t de 
t1m kieu bien mong mu6n. . 

BU'&c 3 : 0e xem gia tri hi~n hanh cua m¢t bien trong PLC trong bieu d6, hay nhap chu¢t 

vao bieu tLI'Q'ng 6'i:r 1 

BU'&c 4: 0e dung vi~c cc;ip nhc;it tr9ng thai th1 nhap chu¢t vao bieu tLI'Q'ng 6o'' tr& ve vi tri 
cu. 

BU'&c 5: 0e thay d6i 1 gia tri, hay nhc;ip m¢t gia tri m&i vao c¢t 'New Value' va nhap chu¢t 

vao bieu tLI'qng --~ de ghi gia tri vao CPU. 
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c/ CU'&ng b(pc bi~n v6'i Status Chart: 

Oe CU'6'ng buc bien trong Status Chart v&i 1 gia trj xac djnh, thl.)'C hi$n cac bU'&c sau: 

BlP&c 1: ChQn mot o trong cot Address, vao dja chi hay ten cua bien c§n CU'6'ng buc. 

BlP&c 2: Neu bien la mot bit (vi dt,J: 10.0, Q0.1), th1 kieu bien 6' cot Format luon luon la bit. 
Neu bien la mot Byte, Word hay Double Word th1 chQn 6' c¢t Format va nhap dup chu¢t de 
t1m lieu bien mong mu6n. 

BlP6'c 3: Oe cU'cmg buc bien v&i gia trj hi$n hanh, tm&c tien hay dQc gia trj hi$n hanh 

trong PLC bang each nhap dup chu¢t vao bieu tU'Q'ng &rf' 

Nhap hoi;ic cu¢n 6 chua gia tri hi$n hanh ma bc;rn mu6n CU'6'ng buc. Nhap chu¢t vao bieu 

tU'qng 6' tren vj tri gia tri hi$n hanh de CU'O'ng buc bien gia trj d6. 

8lP6'c 4: De CU'6'ng buc mot gia tri m&i cho mot bien, nh~p gia tri vao c¢t "New Value" va 

nhap chu¢t vao bieu tU'qng 

BlP&c 5: Oe xem gia trj hi$n hanh cua tat ca cac bien bi CU'6'ng buc, kich chu¢t vao bieu 

tU'Q'ng Read Force 

BlP&c 6: De cho tat ca cac bien tr& I9i tr9ng thai b1nh thU'ang, hay kf ch chu¢t vao bieu 
5j 

tU'qng Unforce All 

3.3 Cai d~t va sfr dl,mg phan m~m STEP 7 - Micro/win 32 

+ Nhll'ng yeu cau doi v6'i may tinh PC" 
May ti nh ca nhan PC, mu6n cai di;it dU'Q'C ph§n mem STEP 7-Micro/Win phai thoa man 
nhCrng yeu c§u sau day: 

- 640 Kbyte RAM (it nhat phai c6 500 Kbyte be) nh& con tr6ng). 
- Man h1nh 24 dong , 80 cot 6' che de) van ban. 
- Con khoang 2 Mbyte tr6ng trong 6 dTa cung. 
- C6 h$ dieu hanh MS-DOS ver. 5.0 hoi;ic cao hO'n. 
- B¢ chuyen d6i RS232-RS485 phvc vv ghep n6i truyen ht6ng trl.)'c tiep 
giCra may tfnh va PLC. (truyen thong online) 

Truyen thong giCra STEP 7-Micro/Win v&i S7-200 CPU qua cong truyen thong 6' phfa day 
cua PLC. SU' dvng cap c6 bQ chuyen doi RS232-RS485, dU'Q'C gQi la cap PC/PPI, de n6i 
may tinh v&i PLC t9o thanh m9ch truyen thong tn,rc tiep. 
Cam 1 d§u cua cap PC/PPI v&i c6ng truyen thong 9 chan cua PLC, con d§u kia v&i c6ng 
truyen thong n6i tiep RS-232C cua may PC. Neu may PC c6 c6ng truyen thong n6i tiep 

Khoa Di~n - Trucing TCN KTCN Hung Vudng Page 28 



RS232 v&i 25 chan, th1 phai ghep n6i qua bQ chuyen d6i 25 chan/9 chan de c6 the ghep 
n6i v&i cap truy€m thong PC/PPI. 

+ Cai d~t phan mem l~p trinh STEP 7-Micro/Win 32. 
Sau khi kiem tra be) nh&, 6 dTa c(rng hoan toan c6 du kha nang de cai phan mem STEP ?
Micro/Win vao 6 c(rng, th1 Ian ILI'Q't ti§n hanh cac bU'&c: 

1/ Chen dTa CD vao 6 CD may tfnh. 
2/ Kfch chuot vao nut " Start " de m& menu Window. 
3/ Kfch· chuot vao m1,.1c Run cua menu. 
4/ N§u cai dc;1t tu: 

Disk A: Trong h<)p tho9i Run, go a:\setup va kfch OK ho$c ENTER. 
CD: Trong h<)p tho9i Run, go e:\setup va kfch OK hoc;1c ENTER. 

5/ Sau d6 se nh~n dU'Q'C dan dan tung bU'&c cac chf dan thao tac ti§p theo tren 
man h1nh va hoan thanh cong Vi$C cai dc;1t. 

6/ Khi k§t thuc Vi$C cai dc;1t, hop tho9i setup PG/PC Interface tl,.I' dong xuat hi$n. 
Kfch "Cancel" de tr& ve cLI'a s6 chfnh cua STEP ?-Micro/Win 32. 

Sau khi da cai dc;1t xong c6 the bat dau so9n thao chLI'O'ng tr1nh nha phan mem STEP ?
Micro/Win 32 bang each nhap dup chu<)t vao bieu tLI'Q'ng STEP ?-Micro/Win 32 tren man 
h1rih. 
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Bai 4: cAc PHEP TOAN NH! PHAN CUA PLC 

4.1 Cac lien ket logic 
4.1.1 Cac l~nh vao/ra va cac l~nh tiep di~m d~c bi~t 
a/ L~nh vao/ra 

Load (LD): 
U~nh LO nc;ip gia tri logic cua mot tiep diem vao trong bit dau tien cua ngan xep. Cac 

gia tri cO con lc;ii trong ngan xep bi day lui xu6ng mot bit. 
Load Not (LDN): 
L$nh LON nc;ip gia tri mot logic nghich dao cua mot tiep diem vao trong bit dau tien cua 

ngan xep. Cac gia tri co con lc;ii trong ngan xep bi day lui xu6ng mot bit. 
OUTPUT(=): 
L$nh sao chep noi dung cua bit dau tien trong ngan xep vao bit duqc chi dinh trong 

1$nh. Noi dung cua ngan xep khong bi thay d6i. 
b/ Cac l~nh tiep dii!m d~c bi~t 

C6 the dung cac 1$nh tiep diem d$c bi$t de phat hi$n SL! chuyen tiep trc;ing thai cua 
xung (sLl'CYn xung) va dao lc;ii trc;ing thai dong di$n cung c§p (gia tri cua dinh ngan xep). 
LAD SU' dt,mg cac tiep diem d$c bi$t de tac dong vao dong cung c§p. Cac tiep diem d$c 
bi$t khong c6 toan hc;ing rieng cua chung va vl the phai d$t chung vao vi .trf phia tm&c cua 
cuon day ho$c hop dau ra. Tiep diem chuyen tiep dU'O'ng, am (cac 1$nh SLl'O'n len va SLl'O'n 
xu6ng) c6 nhu cau ve bo nh&, b&i vf}.y d6i v&i CPU 212 chi c6 the SU' dt,mg nhieu nh§t la 
128 1$nh va CPU 214 la 256 1$nh. 

Cac l~nh ti€]p di@m d(lc bi~t dLFg,c bi@u di~n nhLF sau trong LAD va STL 

LAD Mo ta Toan h,;mg 

Tie'p di@m dao tr,:tng thai cuii dong cung dip. Ne'u 

-jNOT~l dong cung dip c6 tie'p di@m dao thl n6 bi ngiit m~ch, 
neu khong c6 tie'p di@m diio thl n6 thong m,:tch 

Khong c6 

-j p ~) 
Tie'p di@m chuy@n deli duefng cho phep dong 

Khong c6 cung cfip thong m,:tch trong m9t vong quet 
khi suon xung di~u khi@n chuy@n ti:r Olen 1 

~ N ~) 
Tie'p di@m chuy@n deli am cho phep dong 

Khong c6 
cung ciip thong m,:tch trong IDQt vong quet 
khi suon xung di~u khi@n chuy@n ti:r 1 Mn 0 

cl 

STL Mota Toanhi;mg 

NOT L~nh diio gia ttj cuii bit dill tien trong ngan xe"p Khong c6 

L~nh nh®,n bie"t sv chuy€n tie"p tr~ng thai ti:r O len 1 

EU trong m9t vong quet cuii dinh ngan xe"p. Khi nh®,n Khong c6 du<;ic sv chuy€n tie"p nhu v®,y dinh ngan xe"p se c6 
gia ttj biing 1 trong m9t vong quet. 

ED L~nh nh®,n bie"t sv chuy€n tie"p tr~ng thai tu lxuo'ng Khong c6 
0 trong m9t vong quet cuii dinh ngan xe"p. Khi nh®,n 
du'<;ic sv chuyifo tie"p nhu' v®,y dinh ngan xe"p se c6 
gia ttj bKng 1 trong m9t vong quet. 
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M9t s6 bit nh6' d~c bi~t. 
SM0.0 Lu6n lu6n c6 gia tri logic bang 1. 
SM0.1 G6 gia tri logic bang 1 & vong quet dau tien. 
SM0.4 Phat xung nhjp 60 giay (0 - cho 30 giay dau, 1 - cho 30 giay sau). 
SM0.5 Phat xung nh[p 1 giay (0 - cho 0,5 giay dau, 1 - cho 0,5 giay sau). 

d/ So sanh m9t s6 l~nh CO' ban trong PLC cua hang Siemens so v6'i cac hang khac 

TEN KLOECKN 
LeNH& ER-

TOAN MOELLER 
HANG 

EINGANG 10.0 
INPUT 
NGOVAO 
AUSGAN Q0.0 

G 
OUTPUT 
NGO RA 
MERKER M0.O 
BIT NHO' 
LADEN L 
LOAD 
NAP 
UND A 
AND 
VA 
ORDER 0 
OR 
HOAG 
NIGHT N 
NOT 
NGH!GH 
DAO 
ZUWEISU = 

NG 
KET QUA 

4.1.2 Cac l~nh lien k~t logic CO' ban 
a/ L~nh AND (A) 

SIEMENS AEG MITSUBIS 
CPU 214 HI 

E0.0 ho~c E1 XO 
IO.O 

AO.O ho~c A1 YO 
QO.0 

M0.O M1 MO 

LD - Ld 

U ho~cA u And 

0 0 Or 

N N (inverts) 

= = Out 

LE;lnh A phf>i hqp gia tr[ logic cua mc)t tiep diem n v&i gia tr[ bit dau tien cua ngan xep. 
Ket qua phep tf nh dU'Q'C d~t I9i vao bit dau tien trong ngan xep. Gia tri cua cac bit con lc;1i 
trong ngan xep kh6ng bi thay dBi. 

Cu phap STL : A n 
Vi d1,1: H1nh 4.1 mo ta SO' d6 m9ch di(;ln cua mc)t lien ket AND. Den H1 chT sang khi tat 

ca cac c6ng tac dU'Q'C d6ng I9i. Khi 1 c6ng tac h& m9ch th1 den H1 c0ng b[ cat mc;1ch. Lien 
ket AND c6 tr9ng thai 1 khi tat ca cac ngo vao c6 tr9ng thai 1. 
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L1 

S1 

S2 
Xac l~p vao/ra 

Ki hi$u Oja cht Chu thich 

H1 S1 10.0 Cong tac thU'anq m6' 
S2 10.1 Cong tac thLI'ang m6' 
H1 QO.O Oen bao 

N 

Hinh 4. 1 Sa <16 m?ch <1i?n Hinh 4.2: Bang xac l?P vao/ra 

Network 1 ~~~~ NETWORK TITLE (single line) 1 NE1WORK 1 
HI' 's!S ;!// 

//NE1WORK TITLE 

; / /NE1¥/0RK COMMENTS 

10.0 10.1 Q0.0 

H -I -I -I -c ) IO. D 
IO .1 
QO.O 

(single line) 

Hinh 4.3:ChU'ang trinh aU'Q'C viet trong PLC & LAD va STL 

~-__, + Ngu6n cung cilp _ 

24V 

I 
N S 
p p 

u s 
T 

0 
u 
T 
p 

u 
T 

Hinh 4.4. Sa <16 ket n6i PLC 

Bai t~p:. 
Vi§t chU'ang tr1nh theo bang cau l~nh 6' h1nh 4.3 b~ng thi§t bi l~p tr1nh S7-200 va 

chuy§n chU'ang tr1nh vao PLC. 
Thu ho9t d9ng cua m9ch. 

b/ L~nh OR (0) 
L~nh OR ph6i hQ'p gia tri logic cua mot ti§p di§m n v&i gia tri bit d§u tien cua ngan x§p. 

K§t qua cua phep tf nh dU'Q'C dc)t 19i vao bit d§u tien trong ngan x§p. Gia tri cua cac bit con 
19i trong ngan x§p khong bi thay dBi. 

Cu phap 6' STL: 0 n 
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Vi dt,i: h1nh 4.5 mo ta SO' d6 m9ch di$n cua mot lien ket OR. Oen H6 se sang neu mot 
ho~c tat ca cac cong tac d§u d6ng m9ch. Ngo ra cua lien ket OR luon luon c6 tr9ng thai 1 
neu it nhat mot trong cac ngo vao c6 tr9ng thai 1. 

De giai quyet van d§ nay, tm&c tien ta can phai l?P m9t bang xac l?P ngo vao/ra de ket 
n6i v&i PLC. 

ChU'O'ng tr1nh dU'Q'C viet trong PLC & cac d9ng LAD, va STL dU'Q'C cho nhLI' h1nh 4.7 va 
SO' d6 ket n6i v&i PLC nhLI' h1nh 4.8 

Xac l~p vao/ra 
Ky hl~u Bi1;1 chl CM thich 

S1 IO.O Cong tac thuong mi'! 
S2 I0.1 Cong tac thuong mei 

H6 QO.O Ben bao 

Hinh 4.5: Sa ao m9ch ai~n Hinh 4. 6: Bang xac l?p vaolra 

Network 1 ~~~~ NETWORK TITLE (single line) NE'Iv/ORK 1 / INE'Iv/ORK TITLE 
// 

10.0 QO.O :/INE'Iv/ORK COMMENTS :,o,:r ) ;// 

ILD IO. 0 
'0 IO .1 
= QO.O 

! 

Hinh 4. 7: chu'O'ng trinh Oll'Q'C vi/Jt trong PLC & d9ng LAD va STL 

Bai t~p: 

~-----< + Ngu6n cung dip _ 

24V 

I 
N S 
p p 

u s 
T 

0 
u 
T 
p 

u 
T 

Hlnh 4.8: Sd d6 ke't n6i v6i PLC 

(single line) 

Viet chLI'O'ng tr1nh theo bang cau 1$nh & h1nh 4. 7 bang thiet bi l~p tr1nh S7-200 va 
chuyen chU'O'ng trinh vao PLC. 

Th& ho9t d(>ng cua m9ch. 
c. U'ng dl_mg cho cac c6ng logic CO' ban 

Bai t~p: Hay viet bang li$t ke 1$nh cho cac m9ch logic sau va kiem tra chLl'c nang ho<;1.t 
d9ng. 
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& 

0i9 chi Toan h9nq 8i9 chi 
000 000 
001 001 
002 002 
003 003 

0i9 chi Toan h9ng 8i9 chi 
000 000 
001 001 
002 002 
003 003 

4.1.3 Lien k~t cac cbng logic CO' ban 
a/ M~ch hon hgp 1: AND trLP6'c OR 

s1 I s3 I S4 I 

~~ 

H6 

& 

Toan h9nq 8i9 chi Toan h9ng 
000 
001 
002 
003 

& =1 

Toan h,;rnq 8i9 chi Toan h9nq 
000 
001 
002 
003 

Xac l~p vao/ra 
Ky hi~u Bi~ chi Chu thich 

SI IO.I Cong tac thucing ma 
S2 I0.2 Cong tac thucing ma 
S3 I0.3 Cong tac thucing mo 
S4 I0.4 Cong tac thucing mo 
H6 QO.O Ben bao 

Hinh 4. 9: Sa cJo m?ch cJi?n Hinh 4. 10: Bang xac l?P vaolra 

10.1 10.2 Q01 1 I !NETWORK TITLE (single line) 

f--l ) 
II 

10.3 LD I0.1 
A IO. 2 
0 IO .3 

10.4 
0 IO .4 

Q0.1 
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Hinh 4. 11: ChU'ang trinh vi@t trong PLC bi§u dien & LAD va STL 
Mota: 

Ngo ra Q0.1 chT c6 tin hi$LI bang 1, neu cac ngo vao 10.1 va IQ .2 cua c6ng AND c6 tin 
hi$U bang 1 ho$c cac ngo vao 10.3 ho$c 10.4 c6 tin hi$U bang 1. 
Bai t~p: 

Viet chLI'ang tr1nh theo bang cau I$nh & h1nh 4.11 bang thiet bi l~p tr1nh va chuy§n vao 
PLC. Thu chU'ang tr1nh 
b/ M9ch hf>n hQ'p 2: AND tn.P6'c OR 

Sl I S3 I S5 I 

s7 s~ J 
H2~ 

Hinh 4. 12: Sa ao m?ch ai~n 

Xac lap vao/ra 
Kf hi$LI 0i9 chT Chu thfch 

S1 10.1 Cong tac thU'ong m& 
S2 10.2 Cong tac thU'ong m& 
S3 10.3 Con~ tac thU'ong m& 
S4 10.4 Cong tac thU'ong m& 
S5 10.5 Cong tac thU'ong m& 
H2 Q0.1 Den bao 

Hinh 4. 13: Bang xac l?P vaolra 

10.1 10.2 Q0.1 NETWORK 1 / /NETWORK TITLE (single line) 

I I ) . // 
//NETWORK COMMENTS 
// 

I0.3 10.4 LD IO .1 
I I iA I0.2 

iLD I0.3 

10.5 
·,A I0.4 

OLD 
0 I0.5 

Hinh 4. 14: Chll'ang trinh vi@t trong PLC bi§u dien & LAD v a STL 
Mo ta: Ngo ra Q0.1 & h1nh 4.14 chT c6 tin hi$U bang 1, neu c6 ft nh.ftt mc)t ngo vao cua 

cac c6ng AND ho$c ngo vao 10.5 c6 tfn hi$u 1. 

Bai t~p: 
Viet chU'ang tr1nh theo bang cau I$nh & h1nh 4.14 bang thiet bi l~p tr1nh va chuy§n vao 

PLC. 
Thu chU'ang tr1nh 

Khoa Bi~n - Truong TCN KTCN Hung Vuong Page 35 



c/ Mc;lch hon hQ'p 3: AND tru,6'c OR 

Xac lap vao/ra 
Ki hi$LI Oi.;:t chi Chu thich 

S1 10.1 Conq tac thLI'<Yng m6' 
S2 10.2 Cong tac thLI'<Yng m6' 
S3 10.3 Conq tac thLI'CYng m6' 
S4 10.4 Cong tac thU'O'ng m6' 
S5 10.5 Cong tac thLI'<Yng m6' 
S6 10.6 Cong tac thLI'<Yng m6' 
S7 10.7 Cong tac thLI'<Yng m6' 
S8 I0.8 Cong tac tnU'O'nq m6' 
H2 Q0.1 Oen bao 

Hinh 4. 15: Sa 00 m?Ch aien Hinh 4. 16: Banq xac lap vao/ra 

Network 1 ~~',\ NETWORK TITLE [single line) NETWORK 1 
// 

//NETWORK TITLE (single line) 

//NETWORK COMMENTS 
10.1 10.2 10.5 10.6 QO.O // 

~ I III Ir ) LD I0.1 
A I0.2 
LD I0.3 

10.3 10.4 107 10.0 A I0.4 

~ I I I I OLD 
LD I0.5 

Hinh 4. 17: ChLPang trinh viet trong PLC bi§u dien & LAD va STL 

Mo ta: Ngo ra Q0.1 chi c6 tin hi$LI bang 1, n§u hai c6ng AND tm&c OR c6 cung bang 1. 

Bai tijp: 
Vi§t chLI'ang tr1nh theo bang cau I$nh 6' h1nh 4.17 bang thi§t bi l~p tr1nh va chuy§n vao 

PLC. 
Thu chU'ang tr1nh 

d/ Mc;lch hon hQ'p 4: OR tru,6'c AND 

s1 I s2 I 

:~ Xac lijp vao/ra 
Ki hi$LI Oi.;:t chi Chu thich 

S1 10.1 Cong tac thU'O'ng m6' 
S2 10.2 Conq tac thLI'O'nq m6' 
S3 10.3 Cong tac thLI'<Yng m6' 
S4 10.4 Cong tac thLI'<Yng m6' 
S5 10.5 Cong tac thU'O'nQ m6' 

H4 N4 Q0.1 Oen bao 
i 

Hinh.19: Bang xac l?P vao/ra 
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Network 1 !~1\ NETWORK TITLE !single line) I !NE1WORK TITLE (single line) 

COMMENTS 

IO .1 
I0.2 
IO .3 
ID.4 

I0.5 . 
QO .1 

Hinh 4.20: Chu'Dng trinh vi§t trong PLC bieu dien & LAD v a STL 
Mo ta: Ngo ra Q0.1 chT c6 tfn hi$u bang 1, n§u 2 ngo vao cua c6ng OR va ngo vao 10.5 c6 
tf n hi$u bang 1. 
Bai t~p: 

Vi§t chU'O'ng tr1nh theo bang cau I$nh & h1nh 4.20 bang thi§t bi l~p trlnh va chuy€m vao 
PLC. 

Thll' chLI'O'ng tr1nh 
e/ M;;tch hon hQ'p 5: OR trU'6'c AND 

Xac l~p vao/ra 
Ki hi$u 0i9 chf Chu thich 

S1 10.1 Cong t.k thLI'ang m& 
S2 10.2 Conq tac thLI'CYnq m& 

S3 10.3 Conq tac thU'anq m& 
S4 10.4 Cong tac thLI'CYng m& 

K K1 Q0.1 Cuon day ngat di$n tCr 

Hinh 4.21: SO' <16 m?Ch ai{)n Hinh 4.22: Bang xac l?P vao/ra 

Network 1 ~~,,~ NETWORK TITLE (single line) :NE1WORK 1 / /NE1WORK TITLE (single line) 
// 

10.1 Q0.1 //NETWORK COMMENTS 
HI ( ) !// 

IQ2 ,.,J LD 10.1 
,LD 10.2 
:0 10.4 :,.,:r ,A 10.3 

OLD 
= QO .1 

Hinh 4.23. ChU'O'ng trinh vi§t trong PLC bieu dien & LAD v a STL 

Mo ta: Ngo ra Q0.1 chT c6 tfn hi$u bang 1, n§u ngo vao 10.1 hoc;1c ngo vao 10.3 va ngo vao 
10.2 hoc;1c 10.4 c6 tin hi$u bang 1. 

Bai t~p: 
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Vi§t chll'ang tr1nh theo bang cau l~nh & h1nh 4.23 bang thi§t bi l~p tr1nh va chuyen vao 
PLC. 

Thu chU'O'ng tr1nh 
4.1.4 Bai t~p ll'ng d1:1ng 

a/ Lien k~t XOR 

Hinh 4.24: Sa c1o mq1ch c1i?n 

Network 1 m;~~ NETWORK TITLE (single line) 

10.1 10.2 Q0.1 4-I-IT) 
10.1 10.2 

4 1 -1 ---ti 1 

Xac lap vao/ra 
Kf hi~u 0i9 chT Chu thich 

S1 10.1 Nut nhan thLI'O'nq m& 
S2 10.2 Nut nhan thLI'O'ng m& 
H5 Q0.1 0en bao 

Hinh 5.25: Bang xac l?P vao/ra 

NEn/ORK 1 / /i'JEn/ORK TITLE 
// 
//NET,1/ORK COMMENTS 
// 

LD IO .1 
,A IO. 2 
LDN IO .1 
AN I0.2 
OLD 

Q0.1 

(single line) 

Hinh 4.26: ChLPang trinh vi@t trong PLC bi§u di@n & LAD v a STL 

Mo ta: Ngo ra cua lo9i c6ng lien k§t nay lu6n c6 tin hi~u bang 1, khi hai ngo vao c6 gia trj 
gi6ng nhau (ho,'[lc 0 ho,'[lc 1 ). 
Bai t~p: 

Vi§t chLI'O'ng tr1nh bang thi§t bi l~p tr1nh va chuyen vao PLC. 
Thu chll'O'ng tr1nh. 

b/ Mc;tch by duy tri (TIJ' giLP) 

Sl t I I K1 S3 l S4 Et 

K1 
K2 

K2 

Hinh 4.27: Sa c1o mq1ch c1i?n A Hinh 4.28: Sa c1o mq1ch c1i?n B 
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Xac l~p vao/ra 
Kf hi~u Bi9 chi Chu thfch 

S1 10.1 Nut nhan thLI'cmq m& 
S2 10.2 Nut nhan thLI'ang dong 
S3 10.3 Nut nhan thLI'ang m& 
S4 10.4 Nut nhan thLI'anq d6nq 
K1 Q0.1 Kh&idc)ngtu 
K2 Q0.2 Kh&i dc)ng tu 

Hinh 4.29: Bang xac l{)p vaolra 
Mo ta: M9ch A: 

Khi nhan S1, ngo vao 10.1 c6 tfn hi~u 1, lam cho ngo ra Q0.1 (K1) c6 tfn hi~u 1. Cuc)n 
day K1 c6 di.~n. Khi nhan S2 (ngo vao 10.2) ngo ra Q0.1 se c6 tf n hi~u 0, cuc)n day K1 mat 
di~n. 

M9ch B: 
Khi nhan S3, ngo vao 10.3 c6 tf n hi~u 1, lam cho ngo ra Q0.2 (K2) c6 tin hi~u 1. Cuc)n 

day K2 c6 di~n. Khi nhan S4 (ngo vao 10.4) ngo ra Q0.2 se c6 tfn hi~u 0, cuc)n day K2 mat 
di~n. 

Bai t~p: 
Ve SO' d6 chll'C nang va SO' d6 c6ng tac theo cac SO' d6 m9ch di~n ()' h1nh 4.27 va 4.28. 
Vi§t bang cau l~nh cho hai SO' d6 n6i tren. 
Vi§t chLI'O'ng tr1nh bang thi§t bi l~p tr1nh va chuy§n vao PLC. 
Thll' chLI'O'ng tr1nh. 

c.Mc;tch di~u khi~n tu§n tl;I' CLI'6'ng bll'c 

Xac l~p vao/ra 
Kf hi~u Bi9 chi Chu thfch 

S1 I0.1 Nut nhan thLI'ang d6nq 
S2 10.2 Nut nhan thLI'anq m& 

K1 
S3 10.3 Nut nhan thLI'ang m& 
K1 Q0.1 Kh&i dc)ng tu 
K2 Q0.2 Kh&i dc)ng tu 

K1 K2 H2 H1 Q0.3 Ben bao 
H2 Q0.4 Ben bao 

Hinh 4.30: Sa ao m9ch ai{jn va bang xac l{)p vao/ra 

Mota: 
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Khi nh§n S2 th1 cu(m day K1 c6 djen va n6 tl,I' duy tr1 qua cac tiep di§m thLI'&ng m&, 
den H1 sang. Khi nh§n S3 cu(m day K2 c6 die[m va ti! duy tr1, den H2 sang. Nh§n S1 m9ch 
bi cat hoan toan kh6i ngu6n di$n. 

K2 chT c6 th§ d6hg m9ch dU'Q'C neu tm&c d6 K1 da dU'Q'C d6ng. 

Bai t~p: 
Ve SO' d6 chuc nang va SO' d6 cong tac theo SO' d6 hlnh 4.33. 
Viet bang cau 1$nh mo ta 1$nh. 
Viet va thll' chLI'O'ng trlnh. 

4.2 cAc LeNH GHI/XOA GIA TR! CHO TIEP DIEM 
4.2.1 Mf:lch nh6' R - S 

10.0 s 10.0 10.1 Q0.1 
0 0 0 

10.1 R Q 
Q0.1 

0 1 0 
1 0 1 
1 1 0 

M9ch nay c6 hai tr9ng thai tf n hi$u & ngo ra tLI'O'ng ung v&i cac tr9ng thai tf n hi$u d$t & 
ngo vao. Neu ngo vao 10.0 c6 tr9ng thai 1 th1 ngo ra c6 tfn hi$u 1. Khi ngo vao 10.1 c6 
tr9ng thai tfn hi$u 1 th1 ngo ra c6 tin hi$u 0. Cac tm&ng hqp con 19i, ngo ra deu bang 0. 
NgLI'&i ta gQi m9ch nay la m9ch nh& tin hi$u (gi6ng nhLI' m9ch tl,I' giCf trong m9ch dieu 
khi§n dung rO' le). Thay d6i tr9ng thai cac ngo ra: d$t (set) ho$c xoa (reset). 

4.2.2 L~nh SET (S) va RESET (R) trong S7-200 
Trong SO' d6 h1nh thang, cac cu(>n day ra se & tr9ng thai d$t (bang 1) ho$c xoa (bang 

0) ph1,1 thu(>c vao cac quan h$ logic dieu khi§n dong tfn hi$u. Khi c6 dong chay den cu(>n 
day, m(>t ngo ra ho$c nhieu ngo ra se dU'Q'C d$t cGng nhU' xoa b&i cac 1$nh nay. 

Trong bang li$t ke 1$nh, cac gia tri nay se truyen gia tri cua dTnh ngan xep den cac ngo 
ra tLI'O'ng ung. Khi dTnh ngan xep bang 1 th1 cac ngo ra se dU'Q'C d$t cGng nhLI' xoa b&i cac 
1$nh set va reset (ph9m vi cho phep tLP 1 den 255 ngo ra). N(>i dung ngan khong bi thay d6i 
b&i nhCfng 1$nh nay. Trong ca hai d9ng sa d6 h1nh thang va li$t ke chT thi deu cho phep 
kha nang truy xu§t tr1,Pc tiep ngo ra. Gia tri ng6 ra trong toan h9ng dU'Q'C ghi d6ng th&i vao 
b(> d$m va cac ng5 ra v~t ly, khac v&i cac 1$nh gian tiep, gia tri nay chT dU'Q'C ghi vao b(> 
d$m. 

Mo ta l~nh S (Set) va R (Reset) bang LAD 
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LAD Mo ta Toan h,;mg 

I 
S BIT( S) 86ng m('>t mang g6m n cac ti§p di§m S BIT: 

k§ tu S_BIT l,Q,M,SM,,C,V 
(bit) 

NgM m('>t mang g6m n cac ti§p di§m 
n : 

S BIT( R) 
IB,QB,MB,SMB, 

I 
k§ tu S_BIT. N§u S_BIT l?i chi vao VB,AC,hang 
Timer hoc;ic Couter thl 1$nh se xoa bit s6,*VB,*AC 
d~u ra cua Timer, Counter d6_. 

I 
S BIT( SI )n 86ng m('>t mang g6m n cac ti§p di§m S_BIT: Q 

k§ tu S_BIT (bit) 
n : 

I 
S Bl\ R if NgM tuc thc'Yi m('>t mang g6m n cac 

IB,QB,MB,SMB, 

ti§p di§m k§ tu dia chi S_BIT VB,AC,hang 
s6,*VB,*AC 

Mo ta l~nh S (Set) va R (Reset) bang STL 

STL Mo ta Toan hl;lng 

s s BIT Ghi gia tri logic vao m('>t mang g6m n S_BIT: 
- n l,Q,M,SM,C,V bit k§ tu dja chi S_BIT 

(bit) 

Xoa m('>t mang g6m n bit k§ tCr dia 
n : 
IB,QB,MB,SMB, 

R s - BIT n chiS_ BIT. N§u S~BIT li;ii chi vao VB,AC,hang 
Timer hoc;ic Couter thl 1$nh se xoa bit s6,*VB,*AC 
d~u ra cua Timer, Counter d6. 

86ng m('>t mang g6m n cac ti§p di§m s - BIT: Q 
SI S BIT n k§ tCr S BIT (bit) 

-
n 

Xoa tuc thai m('>t mang g6m n bit 
IB,QB,MB,SMB, 

RI s BIT n k§ tu dia chi s BIT 
VB,AC,hang 

- - s6,*VB,*AC 

Thi di): Mo ta vi~c thvc hi~n l~nh S (Set) va R (Reset) trong LAD va STL 

Network 1 ~~=;~ NETWORK TITLE (single line) 
!
1
NE1¥/0RK 1 //NE1¥/0RK TITLE (single line) 
// 

IO.O Q2.0 

) 

Q2.1 
s ) 
1 

Q2.2 

R) 
1 

Q1.0 
R) 
1 

I
//NE1¥/0RK COMMENTS 
// 

LD IO.O 
I; Q2.D 
is Q2.L 1 
R Q2.2, 1 

IR . Ql.O, 1 

I 

4.2.3 Cac vi dl:I (rng dlJng dung bQ nh6' 
a/ Mc;tch ch6t l§n nhau cua 2 van tLP 
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10.1 10.0 

Xac l~p vao/ra 
Ki hi$u 8ic;1 Chu thich 

ch1 
R1 s S1 10.0 Nut nhan thLI'<Yng m& 

S2 10.1 Nut nhan thU'<Yng d6ng 
S3 10.2 Nut nhan thLI'<Ynq m& 
Y1 Q0.0 Van tU' 1 

QO.O 
Q0.1 Y2 Q0.1 Van tLI' 2 

Hinh 4.31 Sa a6 mE}ch logic Hinh 4.32: Bang xac l?P vaolra 

Mo ta ho9t dc}ng: 
Qua vi$c kh&i d(>ng S 1 ho$c S3 cac be) nh& m(>t (van tU' 1) ho$c be) nh& hai (van tU' 2) 

se dU'Q'C d$t. Nut nhan S2 lam nhi$m Vl,l cat mc;1ch. 

Chll'O'ng trinh dll'Q'C vi~t 6' LAD 

Network 1 ~~:)~ Dong dien van tu 

10.0 10.1 Q0.0 

-I I I I I ( s ) 
1 

Network 2 ~~;~ Ngat dien van tu 1 

10.1 Q0.0 

-Ii I ( R ) 
1 

Network 3 ~~:)~ Dong dien van tu 2 

10.2 Q0.0 Q0.1 -, I I I I ( s ) 
1 

Network 4- ~~;~ Ngat dien van tu 2 

10.1 Q0.1 

-, I I ( R ) 
1 
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ChLPO'ng trinh dU'Q'C vi~t 6' STL: 

NETivORK 1 //Dons dien van tu 
// 

//NETivORK COMMENTS 
// 

LD IO. 0 
AN" I0.1 
S QO.OT 1 

NETivORK 2 //Nsat 
LDN I0.1 
R QO.OT 1 

dien van t.u 1 

NETv?ORK 3 //Dons dien van tu 2 
LD I0.2 
AN QO.O 
s QO.L 1 

NETivORK 4 //Nsat dien van tu 2 
LDN IO .1 
R QO.L 1 

b/ M~ch tu§n ti! cLP6'ng b(pc c6 bao 16i 
Mo ta ho~t dc;mg·: 

S2 t 

0 

& 

R1 s R1 s 

K1 K2 

Hinh 4.33 .: Sa 66 m9ch logic 

R1 s 

H1 

Qua Vi$C kh&i dong nhan S1 th1 K1 c6 di$n. Khi nhan S2 th1 K2 c6 di$n. Khi nhan S3 
ca K1 va K2 mat di$n .. Khi c6 16i th1 ca K1 va K2 c6 the bi ngat di~n bang each nhan S4. 
Nut nhan S5 de phl)c hoi mc;1ch, khi d6 qua tr1nh m&i c6 the dU'Q'C bat dau. 
Nhi~m v1:1: 
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Hay thl,l'c hi~n m9ch theo cac yeu c§u sau: 
- L~p bang xac l~p vao/ra. 
- Ve SO' d6 ket noi v&i PLC. 
- Ve SO' d6 STL va SO' d6 LAD. 
- Viet bang cau l~nh mo ta mc;1ch. 
- Viet va thLP chLI'O'ng tr1nh. 

c/ Bq chc;m theo bU'6'c 
Mo ta hoc;i.t dqng: 
Qua vi~c kh&i d<)ng nut nhan S 1 tf n hi~u dU'Q'C thay d6i tU' 'O' den '1' va den H 1 sang. 

Khi roi tay khong nhan S1 nOa th1 tin hi~u thay d6i tU' '1' den 'O', den H2 sang. L~p lc;1i vi$c 
nhan S1 tin hi$u thay d6i tU' 'O' den '1' va den H3 sang. Khi nhan S2 th1 tat ca cac bQ nh& 
dU'Q'C reset. Qua tr1nh c6 th~ dU'Q'C l~p 19i tU' ,d§u. 

Nhi~m v1:1: 
Hay thl,l'c hi$n m9ch theo cac yeu c§u sau: 
- L~p bang xac l~p vao/ra. 
- Ve SO' d6 ket noi v&i PLC. 
- Ve SO' d6 STL va SO' d6 LAD. 
- Viet bang cau 1$nh mo ta m9ch. 
- Viet va thLP chLI'O'ng tr1nh. 

S1 E Set S2 E Ret 

S R1 S R1 S R1 S R1 S R1 S R1 

H1 H2 H3 H4 H5 

Hinh 4.34: sa c16 mE}ch logic 

d/ Nh6' bang nut nh§n 
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S 1 E S2 E s3 E S4 E 

s R1 s R1 s R1 

H1 H2 H3 

Hinh 4.35. Sa ad m9ch logic 

Mo ta hor;it d9ng: 

H4 

s R1 

Khi nh§n cac nut nh§n tU' S1 den S4 tfn hi$LI se thay d6i tr9ng thai tU' 0 den 1, cac bQ 
nh& tU'ang Ll'ng se dU'Q'C d$t va t§t ca cac be) nh& khac se bi reset. 

Nhi~m v1:1: 
Hay thl,l'c hi$n m9ch theo cac yeu c~u sau: 
- L~p bang xac l~p vao/ra .. 
- Ve SO' d6 ket n6i v&i PLC. 
- Ve SO' d6 STL va SO' d6 LAD. 
- Viet bang cau I$nh mo ta m9ch. 
- Viet va thll' chU'O'ng tr1nh. 

4.3 Timer 
Timer la be) t9o thai gian tre giCl'a tin hi$U vao va tfn hi$U ra nen trong be) di§u khien 

van gQi la khau tre. 
Be) di§u khien l~p tr1nh S7 - 200 c6 128 timer (v&i CPU 214) dU'Q'C chia lam 2 lo9i khac 

nhau: 
- Timer t9o thai gian tre kh6ng c6 nh& (ON - Delay Timer) ki hi$U la TON. 
- Timer t9o thai gian tre c6 nh& (Retentive - ON - Delay Timer) ki hi$LI la TONR 
Ca hai lo9i Timer d§u c6 3 lo9i v&i 3 de) phan giai thai gian khac nhau: 
-1ms 
-10ms 
-100ms 
Thai gian tre r dU'Q'C t9o ra chinh la tich cua de) phan giai cua Timer dU'Q'C chQn va gia 

tri d$t tm&c cha Timer. 
Vi di): m<)t be) Timer c6 de) phan giai 1 Oms, gia tri d~t tm&c la 30 th1 thai gian tre se la 

r= 300 ms. 
Timer TON va TONR d§u c6 cac de) phan giai la 1 ms, 1 Oms, 1 00ms va cac gia tri Cl,l'C 

d9i la 32,767s, 327,67s, 3276,7s. 89 phan giai va Sl! ho9t d<)ng dU'Q'C dLI'a ra & cac s6 
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hi$u Timer cCmg nhLI' cac gia tri thai gian. Gia tri thai gian (PT) c6 the la mc)t sB 
(Konstante) cung c6 the la word: VW, T, Z, EW, AW, SMW, SW ... 

Reset m9t Timer 
Mc)t Timer dang lam vi$c c6 the dU'Q'C dU'a lc;ti ve trc;1ng thai ban dau, cong vi$c d6 dU'Q'C 

gQi la reset Timer. Khi reset mc)t be) Timer, T- word vaT- bit cua n6 d6ng thai dU'Q'C xoa va 
c6 gia tri bang 0, nhLI' v$y gia tri dem tuc thai dU'Q'C dc;\t ve 0 va tfn hi$u dau ra cung c6 
logic bang 0. C6 the reset b§t cu be) Timer nao cua S7 - 200 bang 1$nh R. C6 hai phLI'O'ng 
phap de reset mc)t Timer TON: 

- X6a tin hi$u dau vao 
- Dung 1$nh reset. 
Dung 1$nh R la phU'O'ng phap duy nh§t de reset cac be) Timer kieu TONR 

C~p nh~t Timer c6 d9 phan giai la 1 ms 
CPU cua S7 - 200 c6 cac be) Timer c6 de) phan giai 1 ms cho phep PLC c$p nh$t va 

thay d6i gia tri dem tuc thai trong T-word moi 1 ms mc)t Ian. Cac be) Timer c6 de) phan giai 
th§p nay c6 kha nang dieu khien chf nh xac cac thao tac. 

Ngay sau khi bQ Timer v&i dQ phan giai 1 ms dU'Q'C kfch, vi$c c$p nh$t de thay d6i gia 
tri dem tuc thai trong T-word hoan toan tl,I' dc)ng. ChT nen dc;\t gia tri r§t nh6 cho PT cua be) 
Timer c6 de) phan giai 1 ms. Tan sB c$p nh$t de thay d6i gia tri dem tuc thai va T-bit cua 
mc)t be) Timer c6 dQ phan giai 1 ms khong phi.) thuc)c vao vong quet (scan) cua be) dieu 
khien va vong quet cua chU'O'ng tr1nh dang chc;ty. Gia tri dem tuc thai va T-bit cua be) Timer 
nay c6 the dU'Q'C c$p nh$t vao b§t ky thai diem nao trong vong quet va dU'Q'C c$p nh$t 
nhieu Ian trong mc)t vong quet neu thai gian vong quet l&n hO'n 1 ms. 

Thl,l'c hi$n 1$nh R dBi v&i mc)t Timer c6 de) phan giai 1 ms dang & tr9ng thai lam vi$c c6 
nghTa la dU'a Timer d6 ve trc;1ng thai ban dau, gia tri dem tuc thai cua Timer dU'Q'C dU'a ve 0 
va T-bit nh$n gia tri logic 0. 

C~p nh~t Timer c6 d9 phan giai la 10ms 
CPU cua S7 - 200 c6 cac be) Timer v&i de) phan giai 1 Oms. Sau khi da dU'Q'C kfch, vi$c 

c$p nh$t T-word va T-bit de thay d6i gia tri dem tuc thai va tr9ng thai logic dau ra cua cac 
be) Timer nay khong phi.) thuc)c vao chU'ang tr1nh va dU'Q'C tien hanh hoan toan tl,I' dc)ng 
moi vong quet mc)t Ian va t9i thai diem dau vong quet. 

Thl,l'c hi$n 1$nh R dBi v&i mc)t be) Timer c6 de) phan giai la 1 Oms dang & tr9ng thai lam 
vi$c la dU'a Timer ve tr9ng thai ban dau va xoa T-word va T-bit cua Timer. 

C~p nh~t Timer c6 d9 phan giai la 100ms 
Hau het cac be) Timer cua S7 - 200 la cac be) Timer c6 de) phan giai la 1 Oms. Gia tri de 

IU'u trCr trong be) Timer 1 00ms dLI'Q'C tfnh tc;1i moi dau vong quet va thai gian de tfnh se la 
khoang thai gian tll' dau vong quet trU'&c d6. 

Vi$c c$p nh$t de thay d6i gia tri dem tuc thai cua Timer chT dU'Q'C tien hanh ngay t9i 
thai diem c6 1$nh khai bao cho Timer trong chLI'O'ng tr1nh. B&i v$y qua tr1nh c$p nh$t gia tri 
dem tuc thai khong phai la qua tr1nh tl,I' dc)ng va khong nh§t thiet phai thl,l'c hi$n mc)t Ian 
trong moi vong quet ngay ca khi Timer da dU'Q'C kfch. 

4.3.1 On - Delay Timer (TON) 
Bia chT cua On - Delay Timer & S7 - 200 dU'Q'C cho theo de) phan giai nhU' sau: 
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Do phan giai CPU 212/214/215/216 CPU 214/215/216 CPU 215/216 
1ms T32 T96 

10ms T33 den T36 T97 den T100 
100ms T37 den T63 T101 den T127 T128 den T155 

TON dU'Q'C viet trong LAD va STL cOng nhU' gian d6 thai gian cua n6 

Network 1 ~~;~ NETWORK TITLE (single line) 

10.2 T33 

11-----.-'J:™l:--;;:rnN';;i,JI 

NETWORK 1 //NETWORK TITLE 
// 
//NETWORK COMMENTS 
// 

LD IO. 2 
TON T33, +3 

(single line) 

10.2 

T33 (current) : PT=3 
: 
i 
: 

T33 (bit) __ _, 

Timing Diagram 

i PT=3 

! 
: 

Maximum 
Value=32767 

Thai gian d6ng m9ch ch~m kh&i d<)ng va dem den gia tr! cao, khi ngo vao 10.2 d6ng 
m9ch. Neu gia tri dem t(rc thai >= gia tri d~t trU'&c , th1 bit thai gian ho9t d<)ng (T33 c6 tf n 
hi~u 1 ). N6 bi reset khi ngo vao 10.2 ngat m9ch. 

4.3.2 Retentive On - Delay Timer (TONR) 
0ja chT cua TONR & S7 - 200 dU'Q'C cho theo de) phan giai nhLI' sau: 

E>c} phan ~iai CPU 212/214 CPU 214 CPU 215/216 
1ms TO T64 

10ms T1 den T4 T65 den T68 
100ms T5 den T31 T69 den T95 

TONR dU'Q'C viet trong LAD va STL cOng nhU' gian d6 thai gian cua n6: 

Network 1 ~~;~ NETWORK TITLE (single line) . NE1WORK 1 //NE1WORK TITLE (single line) 

H '" I r "=•1 
•10 PT 

12.1 ----l 

T2 (current) 
--~ 

,// 

://NE1WORK COMMENTS 
1// 

iLD I2.1 
iTONR T2, +10 
I 

Timing Diagram 

,,--
// Maximum 

value=32767 

PT=10 

T2 (bit.,__ ___________ ~ 
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Thai gian d6ng m9ch ch~.m kh&i dong va d§m d§n gia tri cao, khi ng5 vao 12.1 d6ng 
m9ch. N§u gia tri d§m tCi'c thai >= gia tri dc;1t trU'&c, thl bit thai gian ho9t dong (T2 c6 trn 
hi$u 1 ). Gia tri d§m t(pc thai dU'Q'C IU'u lc;1i va kh6ng bi thay dBi trong khoang thai gian tin 
hi$u d~u vao 12.1 c6 tin hi$u logic 0. Gia tri cua T-bit khong dU'Q'C nh& ma pht,1 thuoc hoan 
toan vao k§t qua so sanh giO,a gia tri d§m tCi'c thai va gia trj dc;1t trU'&c. 

Va du"( vea fiieau khiean baeng Timer: 

81EU KHIEN HI; THONG BANG TAI 

Yeu cau:l:'.Ff~1~rf~~~}~~~:~::t~f-§~5,ffl1}:~,,;~.·~·~···~.~#~""'~J,.i/,:Lii;: 

Khi kh&i dong nh§n START thl dong CO' 1 chc;1y, sau 3 giay thl tl.,I' dong dong CO' 2 
ch9y, ti§p theo 3 giay k§ tl.,I' dong dong CO' 3 ch9y. TU'O'ng U'ng moi dong CO' chc;1y thl c6 
den sang. 

Khi nh§n nut STOP (dwng) thl dong CO' th(p 1 dung trU'&c, sau 5 giay thl tl.,I' dong dong 
CO' thU' 2 dung va sau 5 giay thl tl.,I' dong dong CO' 3 dung han. 

Bai lam: 

M~CH D()NG LlfC: N61 PLC: 
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1r1 1n 
L 1 L2 L3 

1 II QO.ll :~, l n :' l ll ::, l] l -,-
STOP ' 

Hl.l 

□------------- □------------- □-
RN1 .RN2- Q-0.l 

T0.3 
R."i3 

10.4 

Qo.:: 

CIJ\f co:,-1 
IN OUT 

24V 

Cac thi~t bi vao/ra: 

Ki hi~u Oja chi Giai thich 

START 10.0 Nut nhan kh&i d(>ng 

STOP 10.1 Nut nhan dll'ng 

K1 Q0.0 
Ngo ra di§u khi§n d(>ng CO' 

keo bang tai 1 

K2 Q0.1 
Ngo ra di§u khi§n d(>ng CO' 

keo bang tai 2 

K3 Q0.2 
Ngo ra di§u khi§n d(>ng CO' 

keo bang tai 3. 

ChLI'O'ng trinh dU'Q'C vi~t trong trong PLC 6' d~ng LAD: 

Network 1 Netv•iork Title 

I DC 1 c:hay 

10.0 Q0.0 

1--( s) 

Network 2 

I Dong dien cho Timer voi thoi gian dat la 3s 

Q0.0 T37 
~~1N TON 

+30 ._P __ T ___ __, 
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Network 3 

I DC 2 chay sau 3,, 

Q0.0 T37 Q0.1 

-I -I 1--I ------1( s ) 

Network.( 

Dong dien cho T38 voi thoi gian cai dat la 3s 

Q0.1 T38 

Network 5 

I DC 3 chay 

IN TON 

+30 L.:.P..:.T ____ ..1 

Q0.1 T38 Q0.2 

-I -I i--1 -C s ) 

Network 6 

Dung DC 1 

Network 7 

I Cai dat T3~3 voi thoi gian dat la 5s 

M0.0 T39 

IN TON 

+50 ._P..:.T ____ _. 

Network 8 

IDw,gDC2 

T39 Q0.1 
I R ) 

..._ _____ ...;IN 

1 

T40 

TON 

+50 ._P_T ____ _, 
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Network 9 

IDungDC3 

T40 Q0.2 

R ) 

M~.O 

R ) 

Chll'O'ng trinh dll'O'C vi~t dll'6'i d~ng STL: 

Network 1 f•.Jetwork Title 

I DC1 chay 

LD 
s 

IO. 0 
QO. 0, 1 

Network 2 

I Dong dien cho Timer voi thoi gian dat la 3s 

LD QO.O 
TON T37, +30 

Network 3 

I DC 2 chay :,au 3s 

LD QO.O 
A T37 
S QO .1, 1 

Network 4 

I Dong dien cho T38 voi thoi gian cai d,9t l,9 3:z 

LD Q0.1 
TON T38, +30 

Network 5 

I DC3chay 

LD Q0.1 
A T38 
S QO. 2, 1 

Network 6 

I Dung DC 1 

LD I0.1 
R QO. 0: 1 
S MO. 0, 1 

Network 7 

I Cai dat T39 voi thoi gian dat la 5;, 

LD 
TON 

MO.O 
T39, +50 

Network 8 

I DungDC2 

LD T39 
R QO .1, 1 
TON T40, +50 

Network 9 

I Drn,g DC 3 

LD T40 
R QO. 2, 1 
R MO. 0, 1 
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Nguyen /y horJt cI{jng cua h~ th6ng: 

Khi nhan nut 10.0 ( START) & Network1 Q0;0 c6 di$n > cong tac tO' K1 c6 di$n, 
d6ng tiep diem K1 tren m9ch d9ng ll,l'c > d9ng c0'1 (M1) keo bang tai 1 ch9y. Khi Q0.0 c6 
di$n se d6ng tiep diem thLI'D'ng m& Q0.0 6' Network2, sau khoang thD'i gian la 3S T1 c6 
di$n > Q0.1 c6 di$n > cong tac tO' K2 c6 di$n, d6ng tiep diem K2 tren mc;1ch d9ng ll,l'c > 
d9ng CO' 2 (M2) keo bang tai 2 ch9y va tiep diem thU'O'ng m& T1 6' Network3 d6ng I9 i, 
sau khoang thO'i gian 3S T2 c6 di$n > Q0.2 c6 di$n > cong tac tO' K3 c6 di$n, d6ng tiep 
diem K3 tren m9ch d9ng ll,l'c > d9ng CO' 3 (M3) c6 di$n keo bang tai 3 ch9y. 

Khi nhan nut 10.1 ( STOP) & Network 1 Q0.0 mat di~n, cong tac tO' K1 mat di$n, m& 
tiep diem K1 tren m9ch d9ng ll,l'c > M1 dU'ng, d6ng thO'i d6ng di$n cho T39 c6 di$n. Sau 
5s, ngat di$n d9ng CO' 2 va dong di$n cho T40. Sau 5s, thl ngLI'ng d9ng CO' 3. 

4.3.3 Bai t~p (mg di.mg Timer 
a/ Tl.f d9ng dong m~ch tuan ti!: 

L1 

N 

S1 I Kl I 
E 

K4 
-(-

K3 

Hinh 4.36. SO' <16 mc;1ch ai§u khi§n tv a()ng c16ng mc;1ch tu§n tv 

Mo ta ho~t d9ng: 
Nhan S1, K1 c6 di$n va tl,l' duy trl - d6ng thD'i RO'le K2 c6 di$n. Sau 1 khoang thD'i gian 

5s , tiep diem K2 cua RO'le thO'i gian d6ng m9ch cho K3, K4. Sau 1 khoang thO'i gian 8s 
tiep diem K4 h& ra va toan bQ m9ch tr& v§ tr9ng thai ban d§u. 

~-_____, + Ngu6n cung ca'p _ '------

24 V 

I 
N S 
p p 

u s 
T 

T 
p 

u 
T 

Ky hi$U 
S1 
K1 
K3 

Xac dinh nt16 vao/ra 
Bia chT Chu thich 

10.0 Nut nhan thU'O'nq m& 
Q0.0 Kh&i d9na tLI' 
Q0.1 Kh&i d9nq tU' 

Hinh 4.37. K§t n6i v&i PLC Hinh 4.38. Bang xac l?P ngo vao/ra 
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Nhi~m v1.:1: 
Hay thl,l'c hi~n m<;tch theo cac yeu cau sau: 
Ve sa do STLva sa do LAD. 
Viet bang cau l~nh mo ta m.;1ch. 
Viet va thll' chLI'ang trlnh. 

b/ Oi~u khi~n bang tai 

Than da 

0~ ltwt:, O~anllio """<l$)p 

I BangtiH ~ 
Motor 

M1 / / 

Hinh 4.39. Sa c1o cong ngh? 

Mo ta ho"'t d9ng: 
Cong tac SO dung de kh&i dong cho thiet bj va den HO chi bao che do lam vi~c. Khi 

nhan S1 dong ca M1 kh&i d(>ng keo bang tai va than da trong thung chua dU'Q'C vc;1n 
chuyen theo bang tai. Khi nhan S2 thl bang tai dll'ng, n6 se dU'Q'C cat kh6i nguon qua bQ 
bao v~ qua dong F2. 

~-----, + Ngu6n cung ca'p _ r-----~ 

24V 

I 
N S 
p p 

u s 
T 

0 
u 
T 
p 

u 
T 

Hinh 4.40. K§t n6i PLC 
Hinh 4.41. Bang xac l?P ngo vaolra 

Ky hi~u 
so 
S1 

S2 

F2 

K1 
HO 
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Xac dinh ngo vao/ra 
8ja chi Chu thfch 

10.0 Cong tac thLI'cmg m& 
10.1 Nut nhan thU'c:mg 

m& 
10.2 Nut nhan thLI'D'ng 

d6nq 
10.3 Tiep diem thU'D'ng 

d6ng 
QO.O Kh&i d9ng tll' 
Q0.1 Den bao 
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Nhi~m v1:1: 
Hay thl)'c hi$n m9ch theo cac yeu c§u sau: 
Ve SO' d6 STL va SO' d6 LAD. 
Viet bang cau 1$nh mo ta m9ch. 
Viet va thu chLl'O'ng tr1nh. 

cl Xe r6t v~t li$LI - b§ chll'a: 

0 

S3 t 

HO H1 H2 

Hinh 4.42. SO' a6 c6ng ngh? 

Mo ta hoc;tt dqng: 
Cong tac SO dung d§ kh&i d(>ng cho thiet bi, den bao HO chT bao che dQ lam vi$C. Khi 

d(>ng CO' M1 c6 SI! cf> den HO ch&p v&i t§n sf> 1 Hz. Khi nh§n S1, d(>ng CO' M1 c6 di$n va 
xe di chuy§n len phia tren - den H1 ch&p v&i t§n sf> 1 Hz. Khi xe len t&i vi trf tren cung 
di,mg phai cong tac hanh tr1nh S4 th1 d(>ng CO' bi ngat m9ch. Nh§n S2 d(>ng CO' c6 di$n tr& 
19i va di chuy§n xe xu6ng phfa dU'&i - den bao H2 ch&p v&i t§n sf> 1 Hz. Khi xe den vj trf 
cu6i cung d1,mg phai cong tac hanh tr1nh S3 th1 d(>ng CO' bi ngat m9ch. Qua tr1nh m&i dU'Q'C 
kh&i d(>ng l~p 19i nhU' ban d§u. 
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__ _______, + Ngu6n cung ciip _ >----~ 

24V 

I 
N S 
p p 

u s 

0 
u 

p 

u 
T 

Kl 

Ky hi~u 
so 
S1 
S2 

S3 
S4 
Q1 
K1 
K2 
HO 
H1 
H2 

Xac djnh ng6 vao/ra 
Dia chi Chu thfch 

10.0 Cong tac thU'onq m6' 
10.1 Nut nhan thU'6'nq m6' 
10.2 Nut nhan thU'cmg 

dong 
10.3 Cong tac hanh tr1nh 
I0.4 Conri tac hanh trlnh 
10.5 Bao v~ d(mq CO' 
Q0.1 Kh.d(>ng tl.l' chc;W phai 
Q0.3 Kh.d(>ng tll' ch9v trai 
QO.O Den bao 
Q0.2 Den bao 
Q0.4 Den bao 

Hinh 4.43. KJt n6i v&i PLC va bang xac f;~p ngo vaolra 

Nhi~m vv: 
Hay thl,J'c hi~n m9ch theo cac yeu c§u sau: 
Ve SO' do STL va SO' do LAD. 
Viet bang cau l~nh mo ta m9ch. 
Viet va thLI' chLI'O'ng tr1nh. 

d/ Thang may xay dl,J'ng 

0 Nang 

0 Dung 

0 Hi?-

Nfinge 

Dunge @ 
Hi?- e 
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L____J 

L____J 
L____J 
L____J 
L_J 

· Cong tiic gioi 
h<).n tren 

Cong tfo gioi 
h<).n duoi 
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Mo ta ho~t d9ng: Xac djnh ngo vao/ra 
Thang may xay d1,mg hoc;1t dc)ng nhLI' 

sau: 
Khi nh§n nut nh§n nang th1 gau se 

chc;ty len den c6ng tac gi&i h9n tren th1 
gau dCmg lc;1i.Khi nh§n nut nh§n hc;t th1 
gau se hc;t xu6ng den c6ng tac gi&i hc;tn 
dU'&i th1 gau dll'ng lc;ti. Trong khi dang di 
chuyen neu nh§n nut nh§n dll'ng th1 gau 
dll'ng lc;ti va sau d6 c6 the nang gau len 
hay hc;t gau xu6ng theo mong mu6n. 

Nhi~m v1;1: 

Ky hi$u 
S1 
S2 
S3 
S4 

S5 

K1 
K2 
HO 
H1 
H2 

Hay thl)'c hi$n mc;tch theo cac yeu cau sau: 
Ve SO' d6 STLva SO' d6 LAD. 
Viet bang cau I$nh mo ta mc;tch. 
Viet va thll' chLI'O'ng tr1nh. 

4.4 COUNTER (BQ d~m) 

0ia chi Chu thfch 
10.0 Nang, thU'crng m& 
10.1 Hc;t, thLI'crnq m& 
10.2 DU'nq, thLI'crng d6nq 
10.3 Gi&i hc;tn tren thU'crng 

d6ng 
10.4 Gi&i hc;tn dU'&i thLI'crng 

d6nq 
QO.O Gau chc;1y len 
Q0.1 Gau chc;1v xu6nq 
Q0.2 Den bao nang 
Q0.3 Den bao hc;t 
Q0.4 Den bao dU'nq 

Counter la be) dem thl)'c hi$n chLI'c nang dem SLI'O'n xung trong S7 - 200. Cac be) dem 
cua S7 - 200 dU'Q'C chia lam hai loc;ti: 

- Be) dem len CTU (Count Up) 
- Be) dem len va dem xu6ng CTUD (Counter Up/Down). 

CP 212 CPU 214 
ZO-Z63 ZO-Z127 

CTU CTUD CTU CTUD 
0 -47 48 - 63 0-47 48- 79 

80 - 127 

Hinh 4.44. Gae vung aja chi cua b9 a@m 

4.4.1 BQ d~m len (Counter up) 

CPU 215/216 
ZO-Z255 

Be) dem len (CTU) dem s6 SU'O'n len cua tf n hi$u logic dau vao (CU), tLI'c la dem s6 Ian 
thay d6i trc;1ng thai logic tll' 0 den 1 cua tf n hi$u. S6 SLI'O'n xung dem dU'Q'C, dU'Q'C ghi vao 
thanh ghi 2 byte cua be) dem, gQi la thanh ghi C-word. CU' moi SU'O'n xung tf n hi$u th1 gia tri 
dem cua be) dem Cxx tang 1. Gia tri nay c6 the tang den gia tri cao nh§t cua n6. Be) dem 
chi dU'ng lc;ti neu gia tri dem dc;tt den +32767. 

Nc)i dung cua C-word, g9i la gia tri dem tU'c thcri cua be) dem, lu6n dU'Q'C so sanh v&i 
gia tri d~t tm&c (gia tri t&i hc;tn) cua be) dem, dU'Q'C ky hi$u la PV (Preset value). Khi gia tri 
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dem tll'c thoi l&n hO'n ho$c bang gia tri d$t tm&c nay thi be) dem bao ra ngoai bang each 
d$t gia tri logic 1 vao mc)t bit d$t bi~t cua n6, dU'Q'C gQi la C-bit. Tmong hqp gia tri dem tll'c 
thai nh6 hO'n gia tri d$t tm&c thi gia tri logic la o. 

Be) dem se dU'Q'C reset (0), neu ngo vao d$t tc;ii R cua n6 dU'Q'C d6ng m~mh (bang 1) 
ho$c khi l~nh R (reset) dU'Q'C thl)'c hi~n v&i C-bit. Khi be) dem dU'Q'C reset, ca C-word va C
bit deu nh~n gia tri 0. 

Vung dja chi cua be) dem dU'Q'C cho trong bang & hinh 1. 
Gia tri t&i h,;m gi&i h9n dem d$t & ngo vao PV dU'a ra c6 the la hang s6 ho$c c6 the la 

tll' nhU' sau: VW, T, C, IW, MW, SMW, SW, AC, AIW, Constant, *VD, *AC. 

Be) dem CTU dU'Q'C viet trong LAD, STL cOng nhLI' gian d6 thoi gian dU'Q'C cho nhU' 
hinh ve: 

/ / 

10.1 C1 1, LD IO .1 
~ I cu c= ;LD IO .2 

10.2 CTU CL +3 
-I I 

R i 

•3 PV 

4.4.2 Bq d~m len/xuf>ng (Counter up - down) 
Be) dem len/xu6ng (CTUD) dem len khi g$p SLI'O'n len cua xung vao c6ng dem len, ky 

hi~u la CU trong LAD. Gia tri dem cua be) dem tang 1 & moi SLI'O'n xung len & ngo vao. Gia 
tri nay c6 the tang den gia tri cao nh§t cua n6. Be) dem chi dll'ng 19i neu gia tri dem d9t den 
+32767. Be) dem CTUD dem xu6ng khi g$p SU'O'n len cua xung vao c6ng dem xu6ng, ky 
hi~u la CD trong LAD. Gia tri dem cua be) dem giam di 1 & moi SU'O'n xung len & ngo vao 
CD. Be) dem chi dll'ng 19i, neu gia tri dem d9t den -32767. 

Neu gia tri dem tll'c thoi >= gia tri d$t trU'&c & ngo vao PV, thi C-bit c6 gia tri bang 1. 
Con cac tmong hqp khac C-bit c6 gia tri bang 0. 

Gi6ng nhLI' be) dem CTU, be) dem CTUD cOng c6 the dU'Q'C dU'a ve trc;1ng thai kh&i phat 
ban d~u bang 2 each: 

- Khi ngo vao R c6 gia tri logic bang 1 
- Dung l~nh R (reset) de reset C-bit be) dem. 
Gia tri t&i h9n gi&i h9n dem d$t & ngo vao PV dU'a ra c6 the la harig s6 ho$c c6 the la 

tll' nhU' sau: VW, T, C, IW, MW, SMW, SW, AC, AIW, Constant, *VD, *AC. 

Be) dem CTU dLI'Q'C viet trong LAD, STL cOng nhLI' gian d6 thoi gian dU'Q'C cho nhLI' 
hinh ve: 

10.1 C48 II 
cu Cni'.D 

LD IO .1 II Counter Up Input 
10.2 

CD LD I0.2 II Counter Down Input 
10.3 1LD 

R 
IO .3 II Reset Input 

•4 PV 
CTI.ID C48, +4 
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I0.1 
Up 

I0.2 
Down 

10.3 
Reset 

C48 
(current) 

C48 
(bit) 

Chll'O'ng trinh di~u khi~n may tr(>n 

5 5 

0 

Hinh dU'&i la SO' d6 n:,(>t binh tr(>n de t9o cac mau SO'n khac nhau. Trong SO' d6 cho 
th§y c6 hai dU'ang ong de dU'a hai lo?i SO'n mau khac nhau lam CO' s& cho vi~c t9o ra mau 
SO'n nhU' mong muon. 

Hai cam bi§n dU'Q'C SU' di,mg de bao mll'c trong binh: 
- Bao mll'c cao (10.4) 
- Bao mll'c th§p (10.5) 

M(>t thi§t bj tr(>n dU'Q'C di§u khien b&i d(>ng CO' tr(>n (Q0.2) 
Qua trinh lam vi~c dU'Q'C thl,l'c hi~n nhU' sau: tm&c tien bO'm hai lo9i sO'n khac mau vao 

binh, lo9i SO'n thll' nh§t dU'Q'C dU'a vao binh bang may bO'm dU'Q'C di§u khien qua Q0.0. 
lo9i SO'n thll' hai dU'Q'C dU'a vao binh bang may bO'm thll' hai dU'Q'C di§u khien qua Q0.1. 
Sau khi hai dung djch trong binh d9t mll'c Cl,l'C d9i (10.4 = 1) thi dCmg hai may bO'm va bat 
dau qua trinh tr(>n, qua trinh nay dl,J'O'C di§u khien b&i d(>ng CO' tr(>n (Q0.2) va thai gian tr(>n 
can thi§t la 5s. Sau khi tr(>n xong, san ph§m dU'Q'C dU'a ra de r6t vao cac h(>p dl,l'ng SO'n 
qua van (Q0.4) va may bO'm (Q0.5). C6 the t6m tat qua trinh tr(>n nhLI' sau: 

- BLI'O'C 1: R6t lo?i SO'n thll' nh§t va lo?i SO'n thll' hai vao binh. 
- BLI'&c 2: 0i§u hanh ch§ d(> la vi~c khi d9t mll'c cao (10.4 = 1 ). 
- BU'&c 3: 0i§u khien d(>ng CO' tr(>n va d$t thai gian tr(>n. 
- BU'&c 4: 0U'a san ph§m ra khoi binh tr(>n. 
- BU'&c 5: 0§m so Ian tr(>n. N§u da du 10 Ian thl dCrng san xu§t. 
- BU'O'C 6: Quay l?i ch§ d(> lam vi~c & bU'O'C 1. 

Khoa Di~n - Tru'o'ng TCN KTCN Hung Vuong Page 58 



BomQO.O BomQO.l 

_ _____ _______ __ _ _ _ _________ /g Bao muc cao I0.4 

_________________________________ -----------~g Bao muc tha'p I0.5 

May tr◊n 

Van Q0.4 Born Q0.5 

Hinh 4.45. Sa cJo binh tr{)n san 

Chll'CYng trinh dll'<J'C vi~t trong PLC 6' d(mg STL 

Network 3 Network 6 

Network 1 Network Title I I 
I Net.work Comment LD IO. 4 LD T37 
LD IO. 0 s M0.1, 1 AN IO. 5 

= Q0.4 
0 QO.O = Q0.5 AN IO. 2 Network 4 
AN IO. 4 I Network 7 AN C30 
= QO.O LD M0.1 . I TON T37, +50 ". 

Network 2 1D M0.1 
Network 5 A T37 

I 1D IO. 6 

LD IO .1 
I CTU C30, +10 

0 QO.l LDN T37 
AN IO. 3 A M0.1 Network 8 

AN IO. 4 = Q0.2 I 
AN C30 
= QO.l LD IO. 5 

A T37 
R MO.l, 1 

Chll'CYng trinh dll'<J'C vi~t trong PLC 6' d~ng LAD: 

Khoa Di~n - Trtio'ng TCN KTCN Hung Vuong Page 59 



10.0 10.2 10.4 C30 

QOtr/H/H/1 ( Q0.0 l 

10.1 I0.3 10.4 C30 
2 

00
trl/H/H/ Q0.1) 

10.4 M0.1 
3 s ) 

1 

M0.1 TON T37 
4 I r I 

+50 PT 

T37 M0.1 
5 /H Qo.2) 

T37 10.5 
6 H/ Q0.4) 

Q0.5) 

M0.1 T37 CTU C30 
7 H I r I 

10.6 

I 
10 '; 

10.5 T37 M0.1 
8 H R ) 

1 

9 MEND) 

Xac dinh n~o vao/ra 
Ky hie;iu Dia chi Chu thfch 

S1 IO.0 BO'm sO'n lo.~i 1, thLI'cmq m& 

S2 10.1 BO'm SO'n lo9i 2, thLI'&na m& 

S3 10.2 DLl'nq bO'm SO'n lo9i 1. 

S4 10.3 DLl'nq bO'm sO'n lo9i 2. · 

CB 1 10.4 Cam bi~n mll'C cao 

CB2 10.5 Cam bi~n muc th§p 

K1 Q0.0 Mav bO'm 1 
K2 Q0.1 May bO'm 2 

K3 Q0.2 Mav tron 
K4 Q0.4 Van thao sO'n ra nqoai 

KS Q0.5 May bO'm SO'n ra nqoai 

4.4.3 Bai t~p Crng d1:1ng bq d~m 
a/ Ki~m soat day chuy~n dong hqp 

Mot bang chuy§n d~m tao dU'Q'C cho theo SO' d6 cong nghe;i nhU' sau: 
Mo ta ho~t dqng: 
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Khi nh§n nut 'start' th1 day chuyen h(>p v~n hanh. Khi h(>p dt,mg cong tac hanh tr1nh S3 
th1 day chuyen h(>p dl!'ng 19i, day chuyen tao bat dau chuyen d(>ng. Cam bien S2 dLPQ'C 
dung de dem s6 ILPqng tao. Khi dem dLPQ'C 10 qua tao th1 bang chuyen tao dl!'ng 19i va day 
chuyen h(>p 19i bat dau chuyen d(>ng. BQ dem dLPQ'C dc;1t 19i va qua tr1nh v~n hanh 1$p 19i 
cho den khi nh§n nut 'stop'. 
Bang xac 1$p ' / 'd;\ th' th" d h h vao ra va 0 ! a1 q1an LPQ'C c o n LP sau: 

Xac dinh nQ6 vao/ra 
Ky hi$u 

so 
S1 
S2 
S3 
K1 
K1 

Do thi thai gian 

IO.O 

I0.1 

I0.2 

I0.3 

MO.O 
(kMid()ng) 

C47 

Q0.1 

QO.O 

Nhi~m v1;1: 

H UV: 

Oja chT 
IO.O 
10.1 
10.2 
I0.3 

QO.O 
Q0.1 

Ve sa do ket n6i v&i PLC 
Ve ILPu do dieu khien 

Mo ta 
Nut kh&i d(>nq start 
Nut dl!'nq stop 
Cam bien s6 ILPqng tao 
Conq tac hanh tr1nh 
0.cO' banq chuven thunq 
0.CO' bang chuyen tao 

Viet chLPang tr1nh & d9ng LAD, STL 
N9p vao PLC va ki§m tra chLPang tr1nh . 

b/ Ki~m soat cho cho Garage ng§.m 
Mo ta ho~t d9ng: 

M(>t Garage ngam c6 20 ch6 d$u xe. CJ ngo vao c6 2 den bao: den d6 da bao hi$u 
Garage da het ch6, den xanh bao hi$u Garage con tr6ng. DLPang vao va dLPang ra chT cho 
phep m(>t xe ch9y. 

Sa do cong ngh$ dLPQ'C cho nhLP h1nh ve sau: 
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Garage ng[m 
Buongra 

Buong vao., 

Bo 

He't ch6 

Xanh 

Tr6ng 

Hinh 4.46. Sa c16 cong ngh? va hu{yng giai quy§t wfo cl§. 

Xac dinh ngo vao/ra 
Ky hi$LI Oja chi 

B1 10.0 
B2 10.1 
H1 QO.O 
H2 Q0.1 

Nhi~m v1:1: 
Ve SO' d6 k§t n6i v&i PLC 
Ve ILI'U d6 di~u khi§n 

Mo ta 
CB quanq 1, xe vao 
CB quang 2, xe ra 
Den bao do 
Den bao xanh 

Vi§t chU'O'ng tr1nh & d9ng LAD, STL. 
Ni;ip vao PLC va ki~m tra chLI'O'ng tr1nh . 

4.5 Bai t~p (rng d1:1ng 
4.5.1 M9ch kh6'i d9ng d9ng CO' xoay chieu 3 pha 
Mo ta ho9t d9ng:. 

Ll 
L2 

3801220V 3/N/PE Hz 
---+~----

L3 --+-+----
PE ---i-+--+-~--

Fl F2 

Rl 

u 
V w 
M 

3 - -·-·-·-·-· 

Hinh 4.47. Sa c16 m9ch cli?n 

K3 
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Khi nh§n S2, K1 va rO' le K2 c6 di$n -
dong CO' dU'Q'C kh&i dong, sau mot khoang 
thai gian (da dU'Q'C chinh djnh tm&c) dong 
CO' d9t t&i t6c do djnh mLI'c th1 K3 c6 di$n 
va ti§p di§m K3 d6ng I9i lam ngan m9ch 
di$n tr& R1. 

Khi nh§n S1 dong CO' bi ngat m<;1ch. 

Nhi~m v1:1: 
Hay thl.)'c hi$n m9ch theo cac yeu 

cau sau: 
L~p SO' d6 STL va SO' d6 LAD. 
Vi§t bang cau I$nh mo ta m<;1ch 
Nh~p va thLI' chLI'O'ng tr1nh 
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+ Ngu6n cung ca'p 

24 V 

I 
0 

N s u 
p p T 

u s 
p 

T 
u 
T 

Hinh 4.48. SO' a6 k§t n6i PLC va 
bang xac /~p vao/ra 

Ky hi$U 
F3 
S1 

S2 

K1 
K3 

Xac djnh ngo vao/ra 
Dia chT Chu thich 

10.0 Bo cat dong qua tai 
10.1 Nut nhan cat m9ch d(mg 

CO' 
10.2 Nut nhan kh&i dong 

dong CO' 
Q0.1 Kh&idongtll' 
Q0.2 Kh&idongtll' 

4.5.2 M~ch dao chi~u quay cua d(>ng CO' xoay chi~u 3 pha 
Mo ta ho~t d(>ng: 

+ Ngu6n cung ciip 

24V 

I 
0 

N s u 
p p T 

u s 
p 

T 
u 
T 

Hinh 4.49. SO' a6 k§t n6i PLC 

Nhi~m VL:t: 

Khi nhan S2 - K1 c6 di$n va tl,I' duy tri, 
dong CO' M1 chc;iy phai. Khi nhan S3, dong CO' 
dU'Q'C d6i chi§u quay. Vi$C d6i chi§u quay chT 
dU'Q'C thl,l'C hi$n sau th&i gian tre cua Timer, 
qua nut nhan S1. Khi nhan S1, K1 va K2 bi 
mat di$n, K3 va rO'le th&i gian K4 c6 di$n, 
sau mot th&i gian da dl.l'Q'C chTnh djnh tm&c 
K3 va K4 bi ngat m9ch - K1 va K2 dU'Q'C 
d6ng mc;1ch tr& lc;1i, luc d6 c6 th§ thl,l'C hi$n 
dao chi§u quay. 

Hay thl,l'c hi$n m9ch theo cac yeu c§u sau: 
L~p SO' d6 STL va SO' d6 LAD. 
Vi§t bang cau I$nh mo ta m9ch 
Nh~p va thu chU'D'ng trinh 
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LI 3801220V 3/N/PE 
L2 -r--------------,----

L3 ----+-+-~---
PE -- -- -------~------

Fl 

K2 Kl 

' 

' 
' 
' ' ' ' ' 

D-- -- --- D- -- ---

F3 

u 
V w 
M 3 - ------

F2 

Hinh 4.50. Sa <fa m?ch <fi?n 

K3 

K2 

K4 

4.5.3 M~ch dieu khi~n d9ng CO' c6 2 t6c dQ va 2 chieu quay 
Mo ta ho'ilt d9ng : 
Khi nhan S2, K1 c6 diE;!n va tl,I' duy tr1, d<)ng ca ch9y phai c6 toe dQ thap. TU'ang tl,I' nhLI' 

v~y, khi nhan S3 d<)ng ca ch?Y trai c6 toe dQ thap. ViE;!C chuy§n m?ch tU' ch?Y phai sang 
ch?Y trai cung nhLI' tU' toe dQ thap qua toe dQ cao dU'Q'C thl,l'c hiE;!n qua nut nhan.81. Khi 
nhan S4, K3 va K5 c6 di$n - d<)ng ca quay phai v&i toed<) cao. Khi nhan S5, K4 va K5 c6 
diE;!n - d<)ng ca ch9y trai v&i toe dQ cao. Cac kh&i d<)ng tLP K1, K2 cung nhLI' K3 va K4 
dU'Q'C khoa cheo Ian nhau. Cac den H1 va H2 chT bao cao tr9ng thai tU'ang L.l'ng. 

Nhi~m Vl.J: 
Hay thl,l'c hiE;!n m9ch theo cac yeu c§u sau: 
Ve SO' d6 STL va SO' d6 LAD. 
Vi€H bang cau IE;!nh mo ta m?ch 
Vi§t va thll' chLl'O'ng tr1nh 
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Xac dinh ngo vao/ra 
Ky hi$U Oja chT Mo ta 

10.0 Bo cat dong qua tai, thLPO'ng 

+ Ngui\n cung dip - d6ng 
24V 

~ 
K2 Kl 

10.0 Q0.0 
Kl--.~ 

~ - o-
IO.I I U Q0.l ~ SI rn - N s -~ ~ 
I0.2 p p T Q0.2 - pc----

K3 ~ 10.3 u s u~ 
~-
~ T "'i- K5 

I0.4 T Q0.4 -o-=-
~- - Hl\::Y I0.5 Q0.5 

~-
~ ~ 

10.6 Q0.6 H2 
~ ~ 

H3~ Q0.7 - - H40--QI.0 

F4 
F5 10.1 Bo cat dong qua tai, thLPO'ng 

d6ng 
S1 10.2 Nut nhan thLPO'n~ d6n~ - stop 
S2 10.3 Nut nhan thLPO'ng m& - Ch9y 

phai - t6c do thap 
S3 10.4 Nut nhan thLPO'ng m& - Ch9y 

trai - t6c d(i thap 
S4 10.5 Nut nhan thLI'O'ng m& - Ch9y 

phai - t6c do cao 
S5 10.6 Nut nhan thU'O'ng m& - Ch9y 

trai - t6c do cao 
K1 QO.O Kh&i dong tLI' ch9y phai - t6c do 

thap 
K2 Q0.1 Kh&i dong tLI' ch9y trai - t6c do 

thap 
K3 Q0.2 Kh&i dong tLI' ch9y phai - t6c do 

cao 
K4 Q0.3 Kh&i dong tLI' ch9y trai - t6c do 

cao 
K5 Q0.4 Kh&i d(ing tLI' ch9y t6c do cao 
H1 Q0.5 Den bao chay phai - t6c do thap . . 
H2 Q0.6 Den bao ch9y trai - t6c do thap 
H3 Q0.7 Den bao ch9y phai - t6c d(i cao 
H4 Q1.0 Den bao chay trai - t6c d6 cao . . 
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Hinh 4.51. Sa a6 mq1ch ket noi PLC va bang xac /,;1p vao ra 

LI 

L2 

L3 

380/220V 3/N/PE 

PE - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -i- - - - - - - - - - - - - - - - - - - - - -

Fl F3 
' 
' 

' ' 

F2 

K4 K3 ' ' 
Kl K5 m 

D- --- --- D- --- ---
' D- --- --- D-----

N 

SI 

F4 

F5 

K3 

K4 

K5 

F5 

' 

' 

' 

' 

ssE 

K3 

K 

F4 

1U 

lV 

IW 

I I I I 
K4 K3 _j 

K4 

H4 

Hinh 4.52. Sa a6 mq1ch a{)ng l()'c va aifJu khi§n 

4.5.4 M~ch khO'i dc}ng sao - tam giac cho 2 chi~u quay 
Mo ta ho~t dc}ng: 
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Khi nhan S2, K1 c6 di~n va ti! duy tri, d6ng th&i rO'le th&i gian K5 va K3 c6 di~n, d9ng 
CO' ch9y phai & che dQ n6i Y. Sau m(>t th&i gian da dU'Q'C chTnh dinh tm&c K3 bi h& m9ch 
va K4 c6 di~n, d(>ng CO' ch9y phai & che dQ tam giac. Nhan S1 d(>ng CO' dU'Q'C c~t kh6i 
nguon di$n. Bay gi& nhan S3, K2 c6 di~n, dong th&i K5 va K3 c6 di$n, d(>ng CO' ch9y trai & 
che dQ n6i sao. Qua tr1nh l~p 19i gi6ng nhLI' tm&ng hqp tren. Gae kh&i d9ng tll' K1 va K2 
dU'Q'c khoa cheo 1§.n nhau. 

Nhi~m v1;1: 
Hay thl!c hi$n m9ch theo cac yeu c§u sau: 
Ve SO' do STL Va SO' do LAD. 
Viet bang cau 1$nh mo ta m9ch 
Viet va thll' chLI'O'ng trinh. 

LI 

L2 

L3 

PE 

3801220V 3/N/PE Hz 

F2 

F3 K4 
□------

V2 

U2 

W2 

Ml 

,:1 Kl Kl Kl 

K5 {- ----- K4 K4 

I 
S2 E s3E 

Kl 

K3 HI 

N 

Ch<).y phai Ch<).y trai y 6 

+ Ngu6n cung d(p 

24 V 

K2 

0 

N s u 
T p p 
p 

u s 

K2 

H 

Kl 

K3 m 
□------

K3 K4 

H H 
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Hinh 4.53. Sa <16 mc;1ch a{)ng h.)'c, mc;1ch ai§u khi§n va ket n6i PLC 

Xac dinh n~o vao/ra 
Ky hi~u Dia chi Mo ta 

F3 10.0 Be) cat dong qua tai 
S1 10.1 Nut nh~n thU'ang d6ng - cat m9ch 
S2 10.2 Nut nh~n thU'ang m& - Ch9y phai 
S3 10.3 Nut nh~n thU'ang m& - Ch9y trai 
K1 Q0.0 Kh&i dc)ng tU' chc;ty phai 
K2 Q0.1 Kh&i dc)ng tll' ch9y trai 
K3 Q0.2 Ch9yY 
K4 Q0.3 Ch9y tam giac 
H1 Q0.4 Den bao chc;tV phai 
H2 Q0.5 Den bao ch9y trai 
H3 Q0.6 Den bao chc;tV n6i Y 
H4 Q0.7 Den bao ch9y n6i tam giac 

Hinh 4. 54. Bang xac l~p trc;1ng thai vaolra 

4.5.5 Mc;tch kh6'i d(>ng cho trU'cmg hQ'p c6 tai nc}.ng 

Ll 
L2 

380/220V 3/N/PE Hz 

----+-----
L 3 ---f----+--,----
PE ------ -- ------- ---

Fl 

Kl 

V 

U M 

K2 

□-------

w 
3 - - - ----- -- ---------

Ml N 

F2 

K3 Kl 
{.--

Kl K2 K3 

------'---------'-----'-------

.Hinh 4. 55. Sa <16 mc;1ch ai~n 

Mo ta hoc;tt d(>ng: 
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Khi b~t c6ng tac S1, K2 c6 di~n; d6ng thai K1 va K3 c6 di~n, sau m(>t khoang thai gian 
da dU'Q'C chTnh djnh tm&c th1 ti~p diem cua rale thai gian K3 nha ra lam cho K2 m§t di~n. 
S1 dung de cat di~n cho d(>ng CO'. 

~-------a + Ngu6n cung ca'p 

24 V Ky hi~u 
F3 
S1 
K1 
K2 

Nhi~m v1_.i: 

Hay thl,l'c hi~n m9ch theo cac yeu c§.u sau: 
Ve SO' d6 STL va SO' d6 LAD. 
Viet bang cau l~nh mo ta m9ch 
Viet va thll' chLI'O'ng trlnh 

4.5.6 f>i~u khi~n den quang cao 
Mo ta ho9t d9ng 

Xac djnh ngo vao/ra 
Oja chT Chu thfch 

10.0 B(> cat donq qua tai 
10.1 Cong tac thLI'ang m& 
QOO Kh&i d(>ng tCr 
Q0.1 Kh&i d(>nq tCr 

Vi~c chieu sang quang cao c§n dLI'Q'C di§u khien theo l~p tr1nh, di§u khien cac chO, cai 
PLC sang theo nhO,ng yeu c§u sau: 

- Ho9t d(>ng theo SO' d6 thai gian 1 
- Ho9t d(>ng theo sO' d6 thai gian 2 
- C6 the ho9t d(>ng theo hai SO' d6 thai gian tren v&i c6ng tac chuyen m9ch S2. 

Nhi~m v1:1: 
- Viet chU'O'ng trlnh di§u khien. 
- Nh~p va thll' chU'O'ng trlnh. 

06 th! thai gian 1: 

SI 
SI 

ls 
ls 

s 

I 
n n n n 

I 
I I I I I I ls 
ls 

, I n n n , I n n n n ls 
ls 

. I □ □ □ 
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06 thi thai gian 2: 
4.5.7 E>i~u khi~n tu§n ti!: SL! dieu khien m(lt thiet bi vc;1n chuyen rai c§n thoa man cac 
dieu ki$n d6ng m9ch tu§n tv sau: 

Sau 3s Sau 5s 
1. Tdnh ti.! d6ng m9ch: M1 ---+ M2 ---+ M3 

Sau 5s Sau 3s 
2. Tr1nh ti.! m& m9ch: M3 ---+ M2 ---+ M1 

·-··•--.. 
Dong mq.ch --

-
Nhi~m vv: 

- Lc;ip bang xac lc;'ip vao/ra. 
- Ve SO' d6 ket n6i v&i PLC. w 

- Viet chLl'O'ng tr1nh, n9p chU'O'ng trinh vao PLC va chc;1y th&. 
4.5.8 E>i~u khi~n Cll'a cuon 

Mo ta ho~d dqng: 
M(lt c&a cu6n dU'Q'C keo b&i d(lng CO' M1. C&a cu6n nay c6 the dU'Q'C hoc;1t d(lng O' hai 

che de) tay va ti.! d(lng: 
* 6 ch§ 09 tay: 

- Khi nhan nut nhan nang S1 thi d(lng CO' se keo c&a cu6n len, khi g~p c6ng tac gi&i 
h9n tren S3 thi c&a cu6n dll'ng 19i. 

- Khi nhan nut nhan hc;1 S2 th1 d(lng CO' se keo c&a cu6n xu6ng, khi g~p c6ng tac gi&i 
h9n dU'&i S4 th1 c&a cu6n dll'ng 19i. 

- Trang qua tr1nh nang hay hc;1 c&a cu6n se dU'Q'C dung khi nut nhan dll'ng SO dU'Q'C an. 
* 6 ch§ 09 fl,P d9ng: 

- Sang: Dung 7:00 gia, c&a cu6n tl,l' d(lng keo len. 
- Chieu: Dung 17:00 gia, c&a cu6n tv d(lng d6ng xu6ng. • 

Nhi~m vv: 
- Lc;ip bang xac lc;ip vao/ra. 
- Ve SO' d6 ket n6i v&i PLC. 
- Viet chU'O'ng trinh. N9p chU'O'ng trinh vao PLC va th& chU'O'ng tr1nh. 
HLI'&ng dan: S&. dvng ham dQc d6ng h6 thai gian thl,l'c: READ_RTC (Read Real-Time 

Clock). 
4.6 L~nh nhay va l~nh gQi chll'O'ng trinh con. 

Gae 1$nh cua chU'O'ng tr1nh, neu kh6ng c6 nhO,ng 1$nh dieu khien rieng, se dU'Q'C 
thl,l'c hi$n theo tht.'.r tl,l' tu tren xu6ng dU'&i trong m(lt v6ng quet. L$nh dieu khien chU'O'ng 
tr1nh cho phep thay d6i tht.'.r tl,l' thl,l'c hi$n. Chung cho phep chuyen tht.'.r tl,l' thl,l'c hi$n, dang 
le la 1$nh tiep theo, t&i m(lt 1$nh bat ct.'.r nao khac cua chLI'O'ng trinh, trong d6 nai dieu khien 
chuyen den phai dU'Q'C danh dau tm&c b~ng m(lt nhan chI dfch. Lenh dieu khien chLI'O'ng 
tr1nh g6m: L$nh nhay, 1$nh gQi chU'ang tr1nh con. Nhan chT dfch hay gQi dan gian la nhan, 
phai dU'Q'C danh dau tm&c khi thl,l'c hi$n 1$nh nhay hay 1$nh gQi chU'ang tr1nh con. 
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VH~c d$t nhan cho le;inh nhay phai nam trong chU'O'ng tr1nh. Nhan cua chU'O'ng tr1nh 
con ho$c cua chU'O'ng tr1nh XL!' ly ngat dll'Q'C khai bao & d§u chll'O'ng tr1nh. Khong th§ dung 
le;inh nhay JMP d§ di~u khi§n tll' chll'O'ng tr1nh chinh vao m(>t nhan b§t ky trong chU'O'ng 
tr1nh con ho$c trong chU'O'ng tr1nh XU' ly ngat. 
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Bai 5. Cac phep toan s6 cua PLC 

5.1 Chll'c nang truy§n dan: 
5.1.1 Truy§n Byte, Word, Doubleword: 

Phep truyen Move Byte se thl;l'c hi~n copy dfr li~u 
Byte tt;1i ngo vao IN va truyen t&i Byte tt;1i ngo ra 
OUT. 
Phep fruyen Move Word se thl;l'c hi~n copy dfr li~u 
Word tt;1i ngo vao IN va truyen t&i Word tt;1i ngo ra 
OUT. 
Phep truyen Move DoubleWord se thl;l'c hi~n copy dfr 
li~u doubleword tt;1i ngo vao IN va truyen t&i 
doubleWord tt;1i ngo ra OUT. 
Phep truyen Real se thl;l'C hi~n copy mQt s6 thl;l'C 32 
bit tt;1i Double Word ngo vao IN va truyen t&i 
doubleWord tt;1i ngo ra OUT. 

Khi xay ra loi thi ngo ENO bi SET = 0 

Bang gi&i h?fn vimg toan h?fng va d?fng diP /i~u hCJ'p I~ 

1Nord 

lnputsJ'Outputs Operands \Data Types 

IN VB. IB. QB, MR SB. SMB, LB, AC, Gons\;Jnt, 'VD, B'l'TE 
'AC, "LO 

OUT 

IN 

OUT 

V\~.', r\1\(~ Q:\V, f~,1iN, $Vil~ ShiV'l. Lv~·, T, C. A!Vv\ 
Constant, ,~C "VD. 'AC, 'c.D .. 

VlN. l'. C. 11-1\<; ovv, S\1\!, MV-1, s~w, LV,~ AC, AQW. 
··vn, ·AC, 'LO 

IN Vl:t JD, QD. MD,SD, SMD. lD,rlC, &VB;&lB,&QB, 

ffYTE 

INORD,INT 

1NORD,INT 

D,ouole 'uVora 1------1-&_M_B_. &_s_s_; _&-_1, _&c_·:-;_A_C_,C_o~n_sta_n_t,_"\_'D_,_•A_C~;-•w_--1-------; 

OUT VD, lD, QD. l\11D, SD, SMD, LD, AC: ·vo, 'AC, 'UJ DWORD.DlNT 

IN VD, m, ClD. MO, so~ SMO, rn, AC. Constant, 'VD, REAL 

Real ''NC,'LD . 

OlJT 
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5.1.2 Truy§n mc)t vung nh& dCP li$u 

Phep truy~n Block Move Byte, Block Move word, Block Move Doubleword se thl;f'C hi~n 
truy~n m9t s6 IU'Q'ng Byte (N) c6 dja chi Byte d§u t~i ngo vao IN sang vung nh6' c6 
dja chi d§u t~i ngo ra OUT. N la s6 ILI'Q'ng Byte c6 gi&i h~n tll' 1 d~n 255. 

Blo<,kMove ••• lnputsfOutpuls Operands Data Typ;:s 

RN,OtJT VB., !B, QB, MB,SB, SMB, LB, "VD, 'AC, •LO BYTE 

Byte N Vil !B, QB, MB, SB, SMB, LB, AC, C,;,n,$.tam; ·vo, BYfE 
•AC,"LD 

IlN Wf, IW, QW, MV!I, SW, SMW, LW, T, C, AfW, "VD, WORD 
•N:,,, 'LD 

Word 
N VB, 18, QB, MB, SB, SMB, LB, AC, Coos!ant, "VD, BYTE 

"AC, 'LD 

OIJT Vl/>l, JW, O'W, MW, SW, SMW, LW, T, C, AQW, 'VD,. WORD 
·u:,, 

!N,0/Jii VD, ID, QD, MD .. SD, SMD, LD, "VD, 'AC, "LO DWORD 

DoLJb'1eWord N VB. 18, OB, MB. SB, SMB, LB, AC, Constant, "VO, BYIE 
'AC.'LD· 

Vi dr; ve truyen m9t mang dw li~u BLKMOV: 
Trong vi d1;1 nay m9t mang dO, li~u th(r nhat gf>m 4 Byte (N= 4) thu9c vung nh6' V 

c6 dja chi d§u tll' VB0 dU'Q'C truy~n d~n m9t vung nh6' V c6 dja chi d§u tll' VB 100 
(mang 2). DO, li~u t~i mang 1 v§n khong dbi. 

Bi~u diE 
vi d1;1 6' 
d~ng sc 
LAD, FE 
va STL. 

LAO 

1~2 .w1 20 ~n· _1·1 ~-,,.1~· Move = ~ v flira.y 1 (VB20 to \/823) to 
A,,-;;,I' 2(VB10!HoVB10~) 

C'1:1T VU(f(f 

4 J\1 
~-~ 

.!!LK.!£0V_J!! 

!2.l. 21; :ENO 

VB2 rn oi:,i:r 1/lUOO 

5.2 Ch(J'c nang ::;u :sc:11111. . 

LD, 

mll!i 

$Tl 

12.Jl 

Cac phep so sanh c6 th~ SU' d1;1ng la so sanh ==, <>, >, >=, < ,<= va chi c6 th~ ap 
d1;1ng cho Byte, s6 nguyen I, s6 nguyen kep DI va s6 thl;f'C R. 
Dfr li~u t~i ngo vao IN1 dU'Q'C so sanh v&i dO, li~u t~i ngo vao IN2 
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True. 

Trong so~n thao LAD thi ti~p di~m se ON khi thoa man di~u ki~n so sanh. 
Trong so~n thao STL cac l~nh Load, AND ho~c OR se = 1 khi phep so sanh la 

So sanh Byte: 

IN1=IN2, IN1 > IN2, IN1 >=IN2, IN1<IN2, IN1<=IN2, 

[nput.lOutpu!s Operands Data Types 

Inputs Ill QB, MB, SM[l, VB. SB, LB, AC, Constant 'VD, 'AC;LD BYTE 

Outputs (FBD) I, Q, M, SM, l C. V, S, L, PowerHmv BOOL 

So sanh s6 nguyen Integer: 

IN1=IN2, IN1 > IN2, IN1 >=IN2, IN1<IN2, IN1<=IN2, IN1<>IN2 
So sanh s6 nguyen can chu y d~n dau ( 16#7FFF > 16#8000) 
Ph~m vi so sanh tLP - 32768 d~n + 32767. 

Inputs/Outputs Operands Data Types 

Inputs IW, QW, MW, SW, SMW, T. C, V'W, LW, AIW, AC, Constant, "VD, INT 
*AC.*LD 

Outputs (FBD) I, Q, M, SM, T, C, V, S, L, Power Flow BOOL 

So sanh s6 nguyen kep Doubleword: 

IN1=IN2, IN1 > IN2, IN1 >=IN2, IN1<IN2, IN1<=IN2, IN1<>IN2 
So sanh s6 nguyen can chu y d~n dau ( 16#7FFFFFF > 16#8000000) 
Ph~m vi so sanh tLP-2.147.483.647 d~n + 2.147.483.647. 
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Inputs/Outputs Operands Data Types 

Inputs ID, QD, MO, SD, SMD, VD, LD, HC, AC, Garu;tanl, 'VD, 'AC, 'Le□ DINT 

Outputs (FBD) I, 0, M, SM, 1; C, V, S, L, Power Flow BOOL 

--~------·· 
Dung d~ so sanh 2 s6 thl:f'C : IN1 v6'i IN2. Cac phep so sanh c6 th~ SU' dl_lng la: 
IN1=IN2, IN1 > IN2, IN1 >=IN2, IN1<IN2, IN1<=IN2, IN1<>IN2 

.3 Chll'c nang djch chuy§n: 
Djch phai Byte SHR_B va Djch trai Byte SHL_B: 

Cac l~nh SHR_B va SHL_B se djch du, li~u t~i Byte ngo vao 
IN sang phai ho~c sang trai v6'i s6 vj tri djch dU'Q'C nh~p t~i 
N, k~t qua dU'Q'C chCra vao Byte ngo ra OUT. CJ cac l~nh 
SHIFT thi t~i vj tri cac Bit bi djch se l§p d§y bang s6 0. 56 
vj tri Bit c§n djch dU'Q'C nh~p t~i ngo N <=8. Vi~c · anh 
hu,cmg d~n cac Bit nh6' d~c bi~t (SM1 .o va SM1 .1 ) xin xem 
them trong s6 tay. 

Bana ai&i han vima toan hana va dana dw lieu hg,p 
Inputs/Outputs Operands Data Types 

IN;OUT VB, 18, QB, MB, SB, 8MB, LB, AC, 'VD, •AC, 'LO BYTE 

N VB, IB, QB, ME, SB, SMB, LB, AC, C-Ommmt, ·vo, '#:,, ·w BYTE 
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Dich phai Word SHR_W va Dich trai Word SHL_W: 

Cac l~nh SHR_W va SHL_W se dich du, li~u t9i Word ngo 
vao IN sang phai ho~c sang trai v6'i so vi tri dich dU'Q'C 
nh~p t9i N, ket qua dU'Q'C ch(pa vao Word c6 dia chi t9i ngo 
ra OUT. T9i vi tri cac Bit bi djch se l§p day bang so 0. So vj 
tri Bit can djch dU'Q'C nh~p t9i ngo N<=16. Vi~c anh hU'6'ng 
den cac Bit nh6' d~c bi~t (SM1 .0 va SM1 .1 ) xin xem them 
trong sf> tay. 

Inputs/Outputs O)J'llrands Data Types 

IN VVV, fW, OW, MW, SW, $MW, l!N, 1; C, AJW, AC, Cons!ant. 'VIJ, WORD 
•AC

1
,.'LD 

N VB, IB, OB. MB, SR SMB, LB,AC, {:Cons1ant, 'VD, 'AC, "LD BYTE 

OUT VIN, f\N, Q1N, MW, S'N, Sl,ifN, LW, 1; C, AC, "'VD, •.~C, 'LO V\IORD 

Dich phai Doubleword SHR_DW va Dich trai SHL_DW: 

Cac l~nh SHR_DW va SHL_DW se dich du, li~u t9i 
DoubleWord ngo vao IN sang phai ho~c sang trai v6'i so vj 
tri dich dU'Q'C nh~p t9i N, ket qua dU'Q'C chll'a vao 
DoubleWord c6 dja chi t9i ngo ra OUT. T9i vi tri cac Bit bi 
dich se dU'Q'C l§p day bang so 0. So vi tri Bit can dich 
dU'Q'C nh~p t9i ngo N<= 32. Vi~c anh hU'6'ng den cac Bit 
nh6' d~c bi~t (SM1 .0 va SM1 .1 ) xin xem them trong sf> tay. 

lnf!uts!Oulputs Operands Data Typos 

IN VD, m, QD, MD, SD, SMD, lD, AC. HG, Constant, 'VD, 'AC, 'lO DVIIORD 

N VB, IB, QB, MB, SB, SMB, LB. AC, Gonshm!, 'VD, "AC, 'LD BYTE 

OUT VD, m, QD, MD, SD. SM□, LD, AC, 'VD, ·Ac, 'L!J :01NORD 
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5.4 Chuc nang chuy§n d6i (Converter): 

Chuy§n d6i s6 BCD _I va I_ BCD 

::r .l!i:cD 

:EN E'.IJC· 

L~nh chuyen df>i so BCD sang so Integer (BCD_I) se thtrc 
hi~n vi~c chuyen df>i so BCD t;;ti ngo vao IN sang gia trj so 
nguyen I va ch(l'a ket qua vao dja chi xac djnh t;;ti ngo ra 
OUT. Gia trj c6 th~ nh~p t;;ti ngo IN hr Oden 9999BCD. 
Khi xay ra loi chuyen d6i thi tr;;tng thai ENO = 0. 
L~nh chuyen d6i so I sang s6 BCD se thl_l'c hi~n vi~c 
chuyen df>i so I t;;ti ngo vao IN sang gia trj s6 BCD va ch(l'a 
ket qua vao dja chi xac djnh t;;ti ngo ra OUT. Gia trj c6 the 
nh~p t;;ti ngo IN tw 0 den 9999 Integer. 
Khi xay ra loi chuyen d6i thi tr,;tng thai ENO = 0. 

Inputs/Outputs Operands Data Types 

IN VW, T, C, IW, QW, MW, SMW, !.:\fl/, AC, AJJN, Constant, "VD, 'AC, WORD 
S\N,*LD 

OUT VV\f, T, C, l\tV, ,QW, f,1rw, SMW, LW, AC, 'VO,' NC, SW, "LO VtlORO 

Chuy§n d6i s6 nguyen kep DI sang s6 thlfc R: 

L~nh chuyen d6i m9t so nguyen kep DI 32 Bit sang 
mQt so thtrc R va dijt ket qua vao dja chi dLPQ'C xac 
djnh t;;ti ngo ra OUT. 

lnputs/Outputs Operands Data Types 

IN VD, ID, QD, MD, $MD, AC, LO, HC, Corus1.int, ·vu, 'AC, so, "lD DINT 

OUT VO, ID, OD, MD, SMD, LD, AC, 'VD, 'AC, SD, 'LO REAL 
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Chuyfm d6i s6 nguyen kep DI sang s6 nguyen I: 
L~nh chuyen d6i s6 DI_I chuyen d6i gia tri s6 DI t9i ngo 
vao IN sang mQt gia trj s6 nguyen I va dijt ket qua t9i ngo 
OUT, neu phep chuyen d6i bi tran (ket qua 16'n hO'n kha 
nang chll'a cua ngo OUT) thi ngo ra khong thay d6i va 
tn~mg thai ENO = 0. 

lnputs.lOutpul~ Operands Data Type£ 

IN 'VD, ID, QO, MD. SMD, AC. LO, HC, Constant, 'VD, 'AC, SD, 'lD DINT 

OUT VW. f\>'ll,QW, MW,SVV,SMW, ON, T, C,AC, 'VD, 'LO, 'AC lNT 

□ Chuy§n d6i s6 nguyen kep DI sang s6 nguyen I: 

L~nh chuyen d6i s6 I_DI chuyen d6i gia tri s6 I t9i ngo vao 
IN sang mqt gia tri s6 nguyen kep DI va d~t ket qua t9i ngo 
OUT, neu phep chuyen d6i bi trim (ket qua 16'n hO'n kha 
nang ch(pa cua ngo OUT) thi ngo ra khong thay d6i va 
tr9ng thai ENO = 0. 

Bang giM h{m vimg toan h{mg va d?ng d{F li~u h<7p /~: 

Inputs/Outputs Operands Data Types 

IN V'N, IW, OW, MW, SW, SMW, l:N T, C, AIW, AC, Constan~ 'AC, INT 
'VD, 'LO 

OUT \ID, ID, OD, MD, SD, SMO, LO, AC, *VD, 'LO, *AC DINT 

Chuy§n d6i Byte sang s6 nguyen I: 

L~nh chuyen d6i B_I chuyen d6i dfr li~u ch(pa trong Byte 
c6 dia chi t9i ngo IN sang gia tri s6 nguyen, ket qua ch(pa 
vao bien xac djnh t9i ngo ra OUT. 

Inputs/Outputs Operands Data Types 

IN VB, IB, QB, MB, SB, SMB, LB, AC, Constant, 'AC, 'VD, *LO BYTE 

OUT VW, IW, QW, MW., SW, SMW, LW, T, C, AG, 'VD, *LO, 'AC INT 
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Chuy~n dBi s6 nguyen I sang Byte: 

IE 
Ert-1 ENO 

IN _om 

L~nh chuylm doi I_B chuyAn doi gia trj chll'a trong word 
c6 dja chi t~i ngo IN sang gia trj Byte, k~t qua chll'a vao 
bi~n xac djnh t~i ngo ra OUT. Cac s6 nguyen c6 thA 
chuyAn doi la tu O d~n 255. 

Inputs/Outputs Operands Data Types 

IN VW, IW, QW, MW, SW, SMW, LW, T, C, AIW, AC, Constrint. 'VD, INT 
*LD, *AG 

OUT VB, 1B, QB, MB, SB, SMB, LB, AG, 'VD, *AC, 'LO BYTE 

5.5 CHU'C NANG TOAN HOC 

Cac l~nh s6 hQC dung dA thl!C hi~n cac phep tinh s6 hQC trong chU'O'ng trinh. 
Trong LAD, bfin hqp toan (math box) thl!c hi~n cac phep tinh cqng, tru 16-bit va 

32-bit. Hqp nhan (multiply box) nhan hai s6 nguyen 16-bit va kijt qua la mqt s6 
nguyen 32-bit. Hqp chia (divide box) chia hai s6 16-bit, thLI'O'ng la mqt s6 16-bit va 
dU' cung 16-bit dU'Q'C n~p vao tu ngay trU'O'C. Niju l~p trinh bang LAD, c6 thA tiijt 
ki~m 6 nh6' bang each Sll' d1:1ng d§u vao IN1 d6ng thO'i cung la d§u ra OUT. 

Trong STL, l~nh thl!C hi~n bfin phep tinh s6 hqc dU'Q'C qui djnh cho toan h~ng 
16-bit va 32-bit. Hqp nhan thl!c hi~n phep nhan hai s6 nguyen 16-bit va tich s6 la 
mqt s6 nguyen 32-bit. L~nh chia thl!c hi~n phep chia mqt s6 nguyen 16-bit v6'i 16-
bit cu6i cua mqt s6 nguyen 32-bit. Kijt qua la mqt gia trj tu kep (32-bit) trong d6 tu 
th§p (tu bit o dijn bit 15) la thU'O'ng s6 va tu cao (tu bit 16 dijn 31 bit) la s6 dU' cua 
phep tinh~ 

Phep CQng 
ADD_I (LAD) 
+I (STL) 
L~nh thl!c hi~n phep cqng cac s6 nguyen 16-bit IN1 va IN2. Trong LAD kijt qua 

la mqt s6 nguyen 16-bit dU'Q'C ghi vao OUT, t(pc la IN1 + IN2 = OUT. 
Trong STL, kijt qua cung la mqt gia trj 16-bit nhU'ng dU'Q'C ghi l~i vao IN2, t(pc la 

IN1 + IN2 = IN2. 

Phep trer 
SUB_I (LAD) 
-I (STL) 
L~nh thl!c hi~n phep tru cac s6 nguyen 16-bit IN1 va IN2. Trong LAD kijt qua la 

mqt s6 nguyen 16-bit va dU'Q'C ghi vao OUT, tll'C la IN1 - IN2 = OUT. 
Trong STL, kijt qua cung la mqt gia trj 16-bit nhU'ng dU'Q'C ghi l~i vao IN2, t(pc la 

IN1 - IN2 = IN2. 

Cu phap dung l~nh cqng, tru hai s6 nguyen 16-bit trong LAD va STL nhU' sau: 
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LAD 
ADD_I 

EN ENO -
'7??? IN1 OUT •~[??';'.• 

?)?? IN2 

SUB_I 
- EN ENO -

???? IN1 OUT ???? 

???? IN2 

ADD_D1 (LAD) 
+D (STL) 

STL Toan hc;mg 
+I IN1 
IN2 

IN1, IN2 VW, T, C, QW, MW, SMW, 
(word) AC, AIW, hang so, *VD, *AC 

OUT VW, T,C, QW, MW, SMW, 
(word) AC, *VD, *AC 

- I IN1 
IN2 

7 

L~nh thl;l'C hi~n phep cc;mg cac so nguyen 32-bit IN1 va IN2. Trong LAD ket qua 
la mqt so nguyen 32-bit dU'Q'C ghi vao OUT, tfrc la IN1 + IN2 = OUT. 

Trong STL, ket qua cung la mqt gia trj 32-bit nhU'ng dU'Q'C ghi lc;ti vao IN2, tfrc la 
IN1 + IN2 = IN2. 

SUB_DI (LAD) 
-D (STL) 
L~nh thl;l'c hi~n phep trw cac so nguyen 32-bit IN1 va IN2. Trong LAD ket qua la 

mqt so nguyen 32-bit va dU'Q'C ghi vao OUT, t(l'c la IN1 - IN2 = OUT. 
Trong STL, ket qua cung la mqt gia trj 32-bit nhU'ng dU'Q'C ghi lc;ti vao IN2, t(rc la 

IN1 - IN2 = IN2. 

Cu phap dung l~nh cqng, trw hai so nguyen 32-bit trong LAD va STL nhLP sau: 

LAD 
ADD_DI 

EN ENO -
???? IN1 OUT ???? 

???? IN2 

SUB_DI 

EN ENO -
???? IN1 OUT ??'?? 

????- IN2 

ADD_R (LAD) 
+R (STL) 

+D 

-D 

STL Toan h9ng 

IN1 IN2 
IN1, IN2 VW, T, C, QW, MW, ~MW, 
(tw kep) AC, AIW, hang so, *VD, 

*AC 

OUT VW, T, C, QW, MW, SMW, 

IN1 IN2 
(tw kep) AC, *VD, *AC 

L~nh thl;l'c hi~n phep cqng cac so thl;l'C 32-bit IN1 va IN2. Trong LAD ket qua la 
mqt so thl;l'C 32-bit dU'Q'C ghi vao OUT, t(l'c la IN1 + IN2 = OUT. 

Trong STL, ket qua cung la mqt gia trj thl;l'C 32-bit nhU'ng dU'Q'C ghi lc;ti vao IN2, 
t(l'c la IN1 + IN2 = IN2. 
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SUB_R (LAD) 
-R (STL) . 
L~nh thl;l'C hi~n phep trw cac s6 thl;l'C 32-bit IN1 va IN2. Trong LAD k~t qua la 

mqt s6 thl;l'C 32-bit va dU'Q'C ghi vao OUT, t(l'c la IN1 - IN2 = OUT. 
Trong STL, k~t qua cung la mqt gia trj thl;l'C 32-bit nhLI'ng dU'Q'C ghi lc;ti vao IN2, 

t(l'c la IN1 - IN2 = IN2 

Cu phap dung l~nh cqng, trw hai s6 thl;l'C 32-bit trong LAD va STL nhU' sau: 

LAD 
ADD_R 

EN ENO 

????- IN1 OUT 
???? IN2 

SUB_R 
EN 

???? IN1 
???? IN2 

PHEP NHAN 
MUL 

ENO 

OUT 

-
~???? 

')'t?? 

STL Toan hc:1mg 

+R IN1 IN2 
IN1, IN2 VD, ID, QD, MD, SMD, 
(tw kep) AC, HC, hang s6, *VD, 

*AC 

OUT VD, ID, QD, SMD, AC 

-R IN1 IN2 
(tw kep) *VD, *AC 

Trong LAD: L~nh thl;l'C hi~n phep nhan hai s6 nguyen 16-bit IN1 va IN2 va cho ra 
k~t qua 32-bit ch(l'a trong tw kep OUT (4 byte). 

Trong STL: L~nh thl;l'C hi~n phep nhan gifra s6 nguyen 16-bit n1 va s6 nguyen 
ch(l'a trong tw thap (tw bit O d~n bit 15) cua toan hc;i.ng 32-bit n2 (4 byte). K~t qua 32-
bit dU'Q'C ghi lc;ti vao n2. 

Cu phap dung l~nh nhan hai s6 nguyen trong LAD va STL nhU' sau: 

LAD 
MUL 

EN 

????- IN1 
????- IN2 

PHEP CHIA 
DIV 

ENO 

OUT 

-
???? 

STL Toan h,;:mg 
n1, IN1, IN2 VW, T, C, IW, QW, MW 

MUL n1 (word) AC,AIW, hang s6,*VD,*AC 
n2 N2, OUT VD, ID, QD, SMD , AC 

(tw kep) *VD, *AC 

Trong LAD: L~nh thl;l'C hi~n phep chia s6 nguyen 16-bit IN1 cho s6 nguyen 16-
bit IN2. K~t qua 32-bit ch(l'a trong tw kep OUT (4 byte) g6m thU'O'ng s6 ghi trong 
mang 16-bit tw bit O d~n bt 15 (tw thap) va phan dU' cung 16 bit ghi trong mang tw bit 
16 d~n 31 (tw cao). 

Trong STL: L~nh thl;l'c hi~n phep chia s6 nguyen 16-vit n1 cho s& nguyen 16-bit 
nam trong tw thap (tw bi O d~n bit 15) cua toan hc;i.ng 32-bit n2 (4 byte). K~t qua 32-bit 
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dLPO'C ghi l~i vao n2 bao g6m thLPO'ng s6 ghi trong mang 16-bit tLF bit O d~n bit 15 (tLF 
th§p) va ph§n dLP ghi trong mang 16 bit tLF bit 16 d~n bit 31 (tLF cao). 

Cu phap dung l~nh chia hai s6 nguyen trong LAD va STL nhLP sau: 

LAD 
MUL 

EN ENO -
???? IN1 OUT ~???? 

???? IN2 

MUL_R (LAD) 
*R (STL) 

STL 

DIV n1 

Toan h9nq 
n1, IN1, IN2 VW, T, C, IW, QW, MW 

n2 (word) AC, AIW, hang 
s6 *VD *AC 

' ' N2, OUT · VD, ID, QD, SMD, AC 
(tLF kep) *VD, *AC 

Trong LAD: L~nh thlfC hi~n phep nhan hai s6 thlfc 32-bit IN1 va IN2 va cho ra 
k~t qua 32-bit chll'a trong tLF kep OUT (4 byte). 

Trong STL: L~nh thlfC hi~n phep nhan giwa s6 thlfC 32-bit IN1 va IN2. K~t qua 
32-bit dLPQ'C ghi l~i vao IN2. 

Cu phap dung l~nh nhan hai s6 thlfc trong LAD va STL nhLP sau: 

LAD 
MUL_R 

EN END 

???? IN1 OUT 

???? IN2 

DIV_R (LAD) 
/R (STL) 

STL 

- *RIN1 

???? 

Toan h9ng 

IN2 IN1, IN2 VD, ID, QD, MD, SMD, 
(tLF kep) AC, HC, hang s6, *VD, 

*AC 
OUT VD, ID, QD, SMD, AC 
(tLF kep) *VD, *AC 

Trong LAD: L~nh thlfc hi~n phep chia hai s6 thlfC 32-bit IN1 cho s6 thlfc 32-bit 
IN2 va cho ra k~t qua 32-bit chll'a trong tLF kep OUT (4 byte). 

Trong STL: L~nh thlfC hi~n phep chia s6 th!fc 32-bit IN1 cho s6 thlfC IN2. K~t 
qua 32-bit dl.l'Q'C ghi l~i vao IN2. 

Cu phap dung l~nh chia hai s6 thlfc trong LAD va STL nhLP sau: 

LAD STL Toan h9ng 

DIV_R /R IN1 IN2 IN1, IN2 VD, ID, QD, MD, SMD, 
- EN ENO - (tLF kep) AC, HC, hang s6, *VD, 

*AC 
''?''??? IN1 OUT ··r;:r::i·::- OUT VD, ID,QD, SMD ,AC 
???? IN2 (tLF kep) *VD, *AC 
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PHEP LAY CAN BAC HAI 
SQRT 
L~nh thl_.l'c hi~n phep l§y can b~c hai cua s6 thl_.l'c 32-bit IN. K~t qua cung la mqt 

s6 32-bit dU'Q'C ghi vao tw kep OUT (4 byte). 

Cu phap dung l~nh chia hai s6 thl_.l'c trong LAD va STL: 

LAD STL Toan h9nQ 

SQRT SQRT IN VD, ID; QD, MD, SMD, 
EN ENO IN OUT (tw kep) AC, HC, hang s6, *VD, 

*AC 
????- IN OUT ???? OUT · VD, ID, QD, SMD, AC 

(tw kep) *VD, *AC 

Vi di! minh ho? each s& d1Jng cac l~nh s6 h9c v&i s6 nguyen trong LAD va STL 

LAD STL 
10.0 ADD_I-

H I EN LD 10.0 I 

AC1 IN1 OUT ~AC0 +I AC1 AC0 
AC0 IN0 MUL AC1 VD100 

MUL- DIV VW10 VD200. 

EN 

AC1 IN1 OUT ~VD100 
VW02 IN0 

DIV-

EN 

VW202 IN1 OUT 1---VD200 
VW10 IN0 

V6'i cac gia trj d§u 

Aco = 16000 1 Ac1 = 1 4000 1 vw102= 1 200 1 vw202 = 1 4000 1 vw1 o = rn 
Thi k~t qua cua vi d1;1 tren se la: 

Phep cqng 
AC0 = 110000 I 

Phep nhan 
VD100 = I 800000 I 

Phep chia 
VD= 123 971 

~P_h_§ __ n_d_U' __ ~thLI'O'ng 

Vf dl,I minh hoc;1 each SU' d1,1ng cac l~nh so hQC v&i s6 tht,PC trong LAD va STL 
N~u C-word cua bq d~m C10 c6 gia trj la 101 va tw kep VD4 c6 gia trj thLI'O'ng la 

2,54 thi nqil dun] cua cac 6 nh6' VD0, VD8 va VD12 se l§n IU'Q't c6 gi~ tri nhlJ' sau: 
C10 = 101 VD0 = I 101,0 I VD4 = \ 2,54 I VD8 = I 256,54 I VD12 = I 2561 
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LAD 

~o·: MOVDW-

EN 
Xoa thanh ghi AC 

0 IN OUT -AC1 

MOVW-
N;:tp gia ttj Mm tuc thoi 

EN cua b(l de'm CID (theo 
don vi inch) vao ACl 

C10 IN OUT >-AC1 

DI REAL-

EN 
Chuy€n sang d;:tng s6 tlnfc 

AC1 IN OUT >-VD0 

MULR-

EN Nban voi h~ s6 chuy€n 

VD0 IN1 
d6i radon vt cm (2,54) 

OUT >-VOS du'Q'c ghi trong VD4 
VD4 IN2 

TRUNC-

EN 
Chuy€n ngu'Q'c !;:ti thanh 

s6 nguyen 
VDB - IN OUT VD12 

STL 

LD 10.0 
MOVD KO 
MOVW C10 
DTR AC1 
MOVR VD0 
*R VD4 
TRUNC VD8 

AC1 
AC1 
VD0 
VD8 
VD8 
VD12 

Vi 
dtr Thl,l'c 
hi~n cac 

phep 
toan s6 
hoc sau: 

. Vi~t 
1 

chLI'O'ng 
trinh sao 
cho khi 
an l0.0 
thi gia tr! 
tr;ti IW2 + 
5 va 
hi~n th! 
ra QW6. 

Khi 
nhan 

10.1 thi 
gia tr! 
IW2 - 2 
va hi~n 
thi ra 

QW6. Khi nhan l0.2 thi gia trj IW2 nhan 4, hi~n thi ra QW6. Nhan 10.3 thi gia trj tr;ti IW2 
chia 3 va hien thi ra QW6. 

· ChU'O'ng trinh dU'Q'C vi~t trong LAD nhLI' sau: 
Network 1 Cac phep toan ,,o hoc 

I Chuyen du lieu tu 1\1,/2 vao M\1./2 

10.0 M0V_W M0.0 
i-----..--------tEN ENO ) 

10.1 IW2 ... 1N"-------"O=U..:..iT MW2 

10.2 

10.3 

Network 2 ChLiyer, BCD sang INTEGER l\/i ch1Jong trinh tinh tc,.3n vc,i I) 

M0.0 BCD_! 

EN EN□---

MW2 .,_IN _______ o __ uT_ MW4 
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Net work 3 Phep cong ( l'v,/2 + 5 L vi hien thi l,3 "'o BCD 15 bits . 

10.0 ADD_! !_BCD 

EN 

M\1,/4 IN1 

+5 IN2 

ENo------------EN ENO 

OUT M\1,/5 M\1,/5 ...,IN'"'---__ ,...O.._UT._. Q\1,/5 

Network 4 Phep tru ( IV,/2 - 2 ] 

SUB_! !_BCD 

J------ EN mo EN ENO 

M\1,/4 IN1 OUT i-M\1,/8 M\1,/8 IN OUT Q\1,/6 

+2· IN2 

Network 5 Phep nhan ( P,;,/2 :•: 4 ) 

10.2 MUL_I !_BCD 

EN ENO EN ENO 

M\1,/4 IN1 OUT M\1,/10 M\1,/12 IN OUT Q\1,/6 

+4 IN2 

Network 6 Phep chia ( l\.v'2 : 3) 

10.3 DIV_! !_BCD 

EN ENO EN ENO 

M\1,/4 IN1 OUT M\1,/12 M\1,/12 IN OUT QW6 
., 

+J IN2 

ChU'O'ng trinh dU'Q'C vi~t trong STL nhU' sau: 
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Network 1 Cac phep toan :;:o hoc 

I Chuyen du lieu tu l'v./2 vac, M\.1/2 

lD IO. 0 
0 IO .1 
0 IO. 2 
0 I0.3 
MOVW IW2, MW2 
AENO 

M0.0 

Network 2 Chi.wen BCD c:anq INTEGEF: 
f'./i chuong trinh tit,h toan voi IJ 

I 
lD 
MOVW 
BCDI 

M0.0 
MW2, MW4 
MW4 

Network 3 Phep rnng ( P,,\/2 + 5 L 
vi hien thi la ::;o BC:D 16 bitJ 

I 
LD IO. 0 
MOVlii Mlii4, Mlii6 
AENO 
+I +5, M"W6 
AENO 
MOVlii Mlii6, Qlii6 
IBCD Q"W6 

Network,( Phep tru ( IV./2 · 2 ) 

I 
LD I0.1 
MOVlii MTJ4, MTJS 
AENO 
-I +2, M"WS 
AENO 
MOVTJ MTJS, QTJ6 
IBCD QTJ6 

5.6 86ng h6 thoi gian thl)'c 

Network 5 Phep nhan ( l'v,/2 :-: 4 J 

I 
ID IO. 2 
MOV"W MW4, MWl0 
AENO 
*I +4, MWl0 
AENO 
MOVW MW12, QWo 
IBCD QW6 

Network 6 Phep chia ( l\.v'2: 3) 

I 
1D IO. 3 
MOVW MW4, MW12 
AENO 
/I +·· -.:,, MW12 
AENO 
MOVW MW12, QW6 
IBCD QW6 

E>6ng h6 thO'i gian thl:('C chi c6 VO'i CPU 214. Nhfrng gia trj dqc dU'Q'C ho~c ghi 
dU'Q'C VO'i d6ng h6 th<Yi gian thl:('C la cac gia trj v~ ngay, thang, nam va cac gia trj v~ 
gi<Y, phut, giay. Cac dfr li~u dqc, ghi v6'i d6ng h6 th<Yi gian thl:('c trong LAD va trong 
STL c6 de;, dai 1 byte va phai dU'Q'C ma h6a theo theo ki~u s6 nhj th~p phan than 
BCD (thi dt;1 16#95 cho nam 95). Chung nam trong be;, d~m gi>m 8 byte li~n nhau theo 
th(i, tl:(': 

Chu nh~t Th(i, hai 
1 2 

Cac l~nh dqc, ghi: 

Byte 0 
Byte 1 
Byte2 
Byte 3 
Byte 4 
Byte 5 
Byte 6 
Byte 7 0 

tuan la mc;,t s6 tU'O'n 

0 

Th(i, ba Th(i, tU' Th(i, nam 
3 4 5 
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READ_RTC (LAD) 
TOOR (STL) L~nh dQc nqi dung cua d6ng h6 thO'i gian thl_l'c vao bq d~m 8 
byte dU'Q'C chi th! trong l~nh bang toan h9ng T. 
SET_RTC (LAD) 
TODW (STL) L~nh ghi n9i dung cua bQ d~m 8 byte dU'Q'C chi th! trong l~nh 
bang t6an h9ng T vao d6ng h6 thO'i gian thl_l'c. 
Bai t~p 1: Bao giO' lam vi~c va tan tam. Mo ta ho9t dqng; 

Mqt xi nghi~p dU'Q'C trang b! mqt h~ th6ng tl_l' d9ng bao giO' lam vi~c va tan tam 
nhU' sau: - GiO' lam vi~c: Dung 7:00 giO' sang, thi mqt h6i coi vang len keo dai 
trong 1 phut bao hi~u giO' lam vi~c bat dau. 

- GiO' tan tam: Dung 17:00 giO', thi mqt h6i coi vang len keo dai trong 1 phut 
bao hi~u giO' lam vi~c k~t thuc. Nhi~m vv:- Lijp bang xac lijp vao/ra. 

- Ve SO' d6 k~t n6i VO'i PLC. 
-Vi~t chU'O'ng trinh. 
- N9p chLPO'ng trinh vao PLC va thw chU'O'ng trinh. 

Bai t~p 2. Di~u khien h~ th6ng lo SU'O'i. De di~u khien nhi~t dQ trong phong ngLPO'i ta 
dung PLC di~u khien cac van cap nhien li~u (hO'i am) cho cac lo SU'O'i. H~ th6ng g6m 
4 lo SU'O'i, c6 cong suat nhU' sau: lo SU'O'i 1: 1 kw, lo SU'O'i 2: 2 kw, lo SU'O'i 3: 4 kw, lo 
SU'O'i 4: 8 kw. 

Hi; th6ng phan ph6i nhii;t 

==> SO II OFF 

Yl Y2 Y3 Y4 Sl II ON 

D- S2 11 6 
S3 11 v 

ID DD DI ID DD DI ID D DOI I0-0001 
Lo sudi 1 Lo suai 2 Lo suai 3 Lo su'cJi 4 

==> 
H~ th6ng 6' ch~ dQ san sang ho9t dqng khi nhan S1. 0 ch~ dQ nay cac lo SU'O'i c6 

the ch9y ho~c dwng bang each dong ho~c m6' cac van Y1, Y2, Y3 va Y 4 tuy thu9c 
vao vi~c cai d~t cong suat cua h~ th6ng bang each nhan S2 va S3. Cong suat cua h~ 
th6ng lo SU'O'i tw O d~n 15 kw. M9t Ian nhan S2 thi cong suat cua h~ th6ng tang 1 kw, 
1 Ian nhan S3 thi cong suat cua 16 giam di 1 kw. H~ th6ng 6' ch~ dQ dwng khi nhan 
nut so. 
Nhi~m vv: 

- L~p bang xac l~p vao/ra. 
- Ve SO' d6 k~t n6i v6'i PLC. 
- Vi~t chU'O'ng trinh. 
- N9p chU'O'ng trinh vao PLC va thw chU'O'ng trinh. 
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A. Bai 6. XiP ly tin hi~u Analog 

6.1 Tin hi$LI Analog 
Trong qua trinh dieu khi~n mqt h~ thong tl,I' dqng hoa c6 th~ c6 cac yeu c§u 

dieu khi~n lien quan den vi~c xfr ly cac tin hi~u Analog. Cac d~i ILPgng v~t ly nhLP : 
nhi~t dQ, ap su§t, toe dQ, dong chay, dQ PH ... c§n phai dU'Q'C cac bQ Transducer 
chu§n hoa tin hi~u trong ph~m vi djnh mwc cho phep trLP6'c khi noi tin hi~u vao ngo 
vao Analog. Vi d1,J: Chu§n cua tin hi~u di~n ap la tw O den 10 VDC ho~c chu§n cua 
tin hi~u Analog la dong di~n tLP 4 den 20 mA. Cac Modul ngo vao Analog (Al) ben 
trong c6 cac bq chuy~n dl>i ADC (Analog Digital Converter) d~ chuy~n dl>i cac tin 
hi~u Analog nh~n dU'Q'C thanh cac tin hi~u so dLPa ve CPU qua Bus dfr li~u. Cac Mo 
dun ngo ra Analog (AO) ben trong c6 bq chuy~n dl>i DAC (Digiatal-Analog 
Converter) chuylm cac tin hi~u so nh~n dU'Q'C tw CPU ra cac gia tr! Analog c6 th~ la 
ap ho~c dong. 

Ouylrinh Analog ii,:iLt module CPU 

I S5 l®g 
v~t ly 

Tin hi~u 
1
~ 

analog chi..i Result 
I I memory 
I I 
I I 
I 

[2J 
I {;JS[} 0 * * c:!:: _::.. ADC AIW.. ¢ ' I LDAIW ... .> 

" 

Sensor: 
I ...... 

I Transdu~er : 
I I 

■ ~s~t ± 500mV 
: 

■ NhiMctO ±1V 
• rung chily ±5V 
■ T5cct0 ± 10V 
• -0opl-i ±20mA 
• -00 nhori 4 .. .20mA Analog outpulmcxlule • v~n v~n. etc. 

I I : 
I I : 
I I 
I I : I I : I I 
I I : 
l 

~ 
: 

IS51®g ' 
vo'v§J --➔ -'.>-DAC . ·· <.. I OUTAQW ... 

v~t ly vMfi nann '·➔- AQW. -~ 
P(ia og 

6.2 Bi§u di§n cac gia trj Analog 
M6i mqt tin hi~u ngo vao Analog sau khi qua bQ chuy~n dl>i ADC trong module 

Al dU'Q'C chuy~n thanh cac so nguyen Integer 16 bit c6 gia trj tLP 0 den ±27648. Do d6 
dja chi vung nh6' chCl'a gia trj nay la 1 Word. f>Q chinh xac cua phep chuy~n d6i nay 
ph1;1 thuqc vao dQ phan giai cua Modul Analog hi~n c6, ph~m vi dq phan giai la tw 8 
den 15 Bits. Modul Analog c6 dQ phan giai cang cao thi gia trj chuy~n d6i cang 
chinh xac. Vi~c chuy~n dl>i tw Un hi~u Analog sang tin hi~u so la ty I~ thu~n va c6 
d~ng dU'<>'ng thang. Cac gia trj Analog sau khi dU'Q'C chuy~n d8i thanh gia tri so se 
dU'Q'C chwa vao mqt Word 16 Bit va 1§.p d§y cac bit trong word nay theo th(I' tl;I' tw 
ben trai sang, cac Bit trong se bi 1§.p d§y bang so 0. (chu y Bit th(I' 15 la Bit d§u : = 0 
khi gia tri chuy~n d6i la so nguyen dLPO'ng va = 1 khi gia tri chuy~n d8i la so nguyen 
am). 
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Bit s5 Cacdon vi 15 14 13 12 11 10 g 8 7 6 5 4 3 2 1 0 

Gia trj bit Dec. Hex. vz 214 213 21:2 211 210 2s 2B 21 2ti 26 24 23 2:2 21 2a 

8 128 80 * * * ~ * * * * 1 0 o .. I 0 0 0 0 0 

g 64 40 * *. * * * * * * * 1 o: 0 
; ,. d 0 ·O 0 

•. 

Do 10 32 20 * * * * * * * * * * 1 0 0 0 0 0 
ph4n 

. •.· .· 

giai 11 16 10 
trnh 

* * * * * * * * * * * 1 :. 0 0 : 0 ; 

ba:ng 12 8 8 
bit co 

* * * * * * * * * * * * 1 0 0 0 
.· 

d5u 13 4 4 * * * * * * * * * * * * * 1 0 0 
:.• 

14 2 2 * * * * * * * * * .: * * * * * 1 o. 
15 1 1 * * * * * * * * * * * * ... * * 1 

[:J =O or 1 

6.3 Ket n6i ng5 vao-ra Analog: 
El~ dam bao tin hi~u Analog c6 dU'Q'C dQ chinh xac cao va 6n djnh c§n tuan thu 

cac diiju ki~n sau: 
+ Elam bao rang di~n ap 24 VDC c§p ngu6n cho Sensor khong bi anh 
hll'6'ng b6'i nhieu va 6n djnh . 
+ E>jnh ty I~ cho mo dun (dLI'Q'C mo ta ben dU'6'i). 
+ Day n6i cho Sensor c§n d~ ngan nh§t t&i mwc c6 th~. 
+ Sfr dt;1ng cap doi day xoan cho sensor. 
+ T§t ca cac ng6 vao khong SU' d1,mg phai dU'Q'C n6i tat. 
+ Tranh be cong day dan thanh nhiPng g6c nhQn. 
+ Sfr d1:1ng mang di day hay cac 6ng di day cho tuy~n day. 
+ Tranh d~t cac dU'6'ng day tin hi~u Analog g§n v&i cac dU'6'ng day c6 
di~n ap cao, n~u 2 dll'6'ng day nay cat nhau phai d~t chCmg vuong g6c 
v&i nhau. 

Vi dtJ v§ kfJt noi tin hi?U Alva AO vao Madu/ analog 

PhLI'O'ng ph 

Current lransmitt8r 

Voltage transmitter 
Unused 
input 

Vload 

~ I RA A+ A.- RB B+- B- R::: C+ C-11~ I L+- u * I 
EM235 

Al3x12Bit 
AQ 1x 12Bit 

Vi~c d\1111 •y '':- ll~V YQV QIIQIV~ .... v QIIII ,n..-v-11~ ......... LQL """' ..,..,,..,. ,196 vao cua modul 
EM c6 Al. El~ djnh ty I~ ng6 vao mQt ca.ch chinh xac, c§n sfr d1:1ng mQt chU'O'ng trinh 
dU'Q'C thi~t k~ d~ tinh trung binh cac gia tri dQC dU'Q'C tU' Modul. C6 th~ SU' d1:1ng 
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Analog Input Filtering wizard trong STEP7-MicroWIN d~ t9o ra chU'O'ng trinh nay. 
Nen sw dt:1ng 64 gia trj l§y m§u ho~c hO'n d~ tinh gia trj trung binh cua tin hi~u 
Analog. 
£)§ thL,PC hi$n Vi$C djnh ty 1$ can theo cac bU'O'C sau: 

+ Tat nguon cung cap cho mo dun, chc;,n ph?fm vi ng6 vao mong muon 
+ Cap nguon l?li cho CPU va mo dun c6 Al. 
+ Sil' dµng m{jt Transmiter, m{jt nguon ap, hay m{jt nguon dong va defit 

vao gia trf O cho m{jt trong cac ng6 vao. 
+ Dc;,c gia trf ma CPU nh~n dU'CJ'C t?ii ng6 vao tU'CYng iPng d6. 
+ Di~u chinh bi~n tr& defjt gia trf OFFSET cho t&i khi gia trf dc;,c dU'CJ'C la 0. 
+ Di~u chinh d~ tang gia trf defit vao t&i dfnh miPc va xem gia trf ma CPU 

nh~n dU'CJ'C. 
+ Di~u chinh bi~n tr& GAIN cho t&i khi gia trf nh~n dU'CJ'C la 32000 hoefic t&i 

1 gia trf so mong muon. 
+ Lefip l?f i cac bU16'c tren n~u c§n. 

Expansion rncdu le 

LJLJ 1~1~1~1~~~ OFF 

i : 1 : 2 : 3 : ~ ~ OJ, 

I Offs.;,t Gain 

.-JIii' / / 
-

Di~u chinh cac Switch va bi~n tr& chinh GAIN 
Vi~c chinh djnh cac cong tac (Switch) tren modul Analog EM se thay d6i cac 
ph9m vi do IU'ang djnh m(pc va dQ phan giai cua Modul. Cac ph9m vi va dQ 
phan giai dU'Q'C cho 6' bang dU'&i day : 

50' d6 cc 

ON 

ON 

ON 

ON 

ON 

ON 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

3 

ON 

ON 

OFF 

OFF 

OFF 

OFF 

OFF 

ON 

ON 

ON 

OFF 

OFF 

OFF 

OFF 

OFF 

Ccmfienr..tlion S""iitl 

s 7 9 

OFF ON OFF 

OFF OFF ON 

ON ON OFF 

ON OFF ON 

OFF ON OFF 

OFF ON OFF 

()FF OFF ON 

OFF ON OFF 

OFF OFF ON 

OFF OFF OFF 

()N ON OFF 

ON OFF ON 

ON OFF OFF 

OFF ON OFF 

OFF OFF ON 

Fn11-Sl1Clllo Input 
11 

OFF Oto .50mV 

OFF o·t,:,lDDrnV 

OFF D10500mV 

OFF Oto 1 V 

OFF 01.o:5"'1.t 

OFF Ofo :m m.,\J 

OFF 0 Lo ]OV 

OFF ;:;,;:,smv 
OFF ±SOmV 

ON !_100 mV 

OF}" :t251J mV 

OFF ±,500 rnV 

ON .!;;I\' 

OFF ±'.2.5 V 

OFF 

Resolution 

12.:5 µV 

.25:41,V 

125µV 

250:µ.V 

l.25mV 

5µ.i\. 

25µ:V 

125p.V 

500µ.V 

l.25m\-

2.Sm.V 

OFF OFF OFF OFF OFF ON ±10 V 5 mV 
twng Modul Ai~-----~~-~------------__, 

\UQC vao 
Modul. 

6.4 Hi$U chTnh tin hi$LI Analog 
Tren CPU 57-200 c6 2 biijn tr& (2 biijn tr& nay nam dU'&i nap cua mo dun), c6 

th~ SU' dt:1ng 2 biijn tr& nay d~ tang ho~c giam gia tri dU'Q'C IU'U trfr trong cac Byte 
cua vung nh& Special Memory (5MB 28 va 5MB 29). Cac gia trj chi dQc trong 2 Byte 
nay c6 th~ dU'Q'C SU' dt:1ng cho nhi~u ch(pc nang khac nhau. Chang h9n, dung d~ c~p 
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nh~t gia tri hi~n hanh cho 1 Timer, mqt Counter, thay dbi gia trj d~t tn.1'6'c, d~t cac 
gia trj gi6'i h,;m. 

Byte nh6' SMB 28 ILI'u tru, gia trj s6 bi~u dien vj tri chinh 0. SMB 29 ILI'u tru, gia trj 
s6 bi~u dien vj tri chinh 1. S1;1' dieu chinh Analog c6 gi6'i h~m tt), 0 t6'i 255 va dq tin 
c~y t6t nh§t trong ph~m vi tt), 10 d~n 200. 

D~ thl;l'C hi~n dieu chinh nay, phai sfr dt,mg mqt Tuqc vit nh6: n~u xoay bi~n tr6' 
sang phai la tang gia trj, con xoay sang trai la giam gia trj. DLI'6'i day la mqt vi dl;I 
(mg dl;lng: 

Timer T33 dong ti~p di~m khi VW 100 d~t gia tr! d~t trU'6'c 
Network 1 ~".hr.,i di:,n!;J 

10.0 MOV_W 

1--~-----------IEN ENO 

+O IN OUT AGO 

MOV_B 

t-----------tEN ENO 

SM828 IN OUT AGO 

MOV_W 

t------1EN ENO 

AGO IN OUT V\111100 

NelY-IDr k 2 Ttnh thc,i gian 

Q0.0 T33 

IN TON 

Wl/100 PT 

NelY-IDr k 3 Dong Q0 .0 

T33 Q0.0 

-() 
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Sau day la SO' do nguyen ly rn~ch cua modu/ EM 235 3AI/ 1AO 

Sa c16 m?ch ngo vao : 

BIPOLAR 

LI..LLI..LLI..LLI..L- DATA 

Analog-tci-d igital converter 

lnpul ifferantial and 
common-mode fiJ!er 

SO' at, m€f ch ngo ra : 

Attemiation stage 

R t 

Slfi3 
OF.F 
ON 
OFF 
Oil: 

SW5 GAIN 
OFF ,1 
OFF :<10 
GN x.100 
ON Not\/~.lid 

Gain stage 

Volt;;ige•to,-c:urrent oonverf;er 

Vref 
D}A o:;r11terle:r 

Oigital-to-analo,g converter 
R 

1.14 R: l 
M 

t,JLL; ;:; r LUU co cac moau1e ana1og ma rong nml' sau: 
- EM 231: Gorn c6 b6n ngo vao analog. 
- EM 232: Gorn c6 hai ngo vao analog. 
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- EM 235: Gorn c6 b6n ng6 vao analog va 1 ng6 ra analog. 

1/ 8$c tfnh chung 
- Tr& khang vao ;?: 1 OM 
- B9 IQc dau vao -3db t~i 3.1 Khz. 
- Di~n ap CIJ'C d~i cung cap cho mo dun: 

30VDC 
- Dong di~n CIJ'C d~i cung cap cho mo dun: 
32mA. 
- C6 led bao tr~ng thai. 
- C6 num chinh OFFSET va chinh d<} IQ'i. 

/ 8$c tfnh ky thu$t cua mo dun Analog EM 231 
a/ 8§u vao: 

- S6 dau vao: 4, dc}c l~p nhau. 
- Chll'C nang bao v~ CIJ'C tinh: 0 
- Ph~m vi dau vao: 0 ~ S0mV II 0 ~ 1 00mV II 0 ~ S00rnV II 0 ~ 1V II 0 ~ 10V II 0 ~ 
20mA II 25mA II S0mA II 1 00mA // 
250mA II S00mA II 1V // 2,SV II SV // 
10V. 
- Di~n ap dau vao cho phep v6'i dau 
vao di~n ap, t6i da la 30V. 
- Dong di~n dau vao cho phep v6'i dau 
vao dong di~n t6i da la 32mA 
- Cach ly di~n: khong. 
- B9 chuyen df>i: 12 bit. 
- Th&i gian chuyen df>i tll' tLPO'ng ti! 
sang s6 : 250µs. 
- DQ phan giai 12 bit 
- Di~n ap ch~ de} chan dung t6i da : 

EM232 

"C "C 
tll tll 

~ ~ 

✓ 
Not used 

12V 
- Tri~t 
nhieu: 
40dB, 

DCd~n 
60 Hz 
(khong 

tri~t 
nhieu 

tan s6). 

Voltage transmitter 

24VDC power and 
common terminals 

EM231 Current transmitter 

EM231 
Al4 

- Ph~m vi c6 the thay th~ cua cac gia trj chuyen 
df>i: 
- Cac tin hi~u khong c6 CIJ'C tinh: 0 ~ 32.000 
- Cac tin hi~u c6 CIJ'C tinh: - 32.000 ~ +32.000. 

- Kha nang tuy~n tinh hoa d~c tinh: khong 
- Kha nang bu nhi~t dq: khong. 
- Hien thj chu§n doan loi: LED, EXTF. 
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b/ -0~u ra 
S6 dau ra: 1 
Ph~m vi dau ra: 

- E>au ra di~n ap: -1 0V ~ +1 0V 
- E>au ra dong di~n 0 ~ 20mA. 

E>i~n tr6' tai: 
- V6'i dau ra di~n ap nh6 nhat la: 5kQ 
- V6'i dau ra dong di~n 16'n nhat la: 0,5kQ 

E>q phan giai: 
- V6'i dau di~n ap nh6 nhat la: 12 bit 
- V6'i dau ra dong di~n 16'n nhat la: 11 bit 

Thai gian d~t: 
- V6'i dau ra di~n ap la 1 00µs 
- V6'i dau ra la dong di~n 2ms. 

Ph~m vi c6 th~ hi~n thj dLI'Q'C cua gia trj chuy~n doi: 
- Cac tin hi~u dO'n Cl_l'C tinh: - 32.000 ~ + 32.000. 

Gi6'i h~n 16i ho9t dqng 6' 60°C 
- E>i~n ap: 2% 
- Dong di~n: 2% 

Gi6'i h9n 16i ho~t dqng 6' 25° C : 
- E>i~n ap: 0,5% 
- Dong di~n: 0,5% 

Tieu tht.J dong di~n: 
- TLI' bus backplane (VDC): 

30mA. 
- TLI' ngubn cap sensor ho~c 

ngubn cap ngoai: 60W. 
Ton that cong cong suat: 2W 
Kich thU'6'c (W*H*D) mm: 71,2*80*62 
Tr9ng IU'Q'ng: 186g. 

SO' d6 ket n6i cac thiet bi ngo~i vi, Sll' 
dt.Jng theo d~ng ap va dong. Cac 
contact (Switch) d~ ll_l'a ch9n ph~m vi 
ngo vao (contact 6' mqt trong hai vi tri 
ON va OFF). Contact 1 ll_l'a chQn Cl_l'C 
tinh ap ngo vao: ON df>i v6'i ap dO'n 
Cl_l'C, OFF dc3i VO'i ap IU'O'ng Cl_l'C; 
contact 2, 3, 4, 5, 6, chqn ph~m vi di~n 
ap. 

c. Cac chu y khi cai dc;1t ng6 ra analog: 
Chae chan la ngu6n 24VDC cung cap 

khong bi nhieu va on djnh. 
Xac djnh dU'Q'C mo dun. 
Dung day cam bien ngan nhat neu c6 tht 

Voltage transmitter 

24VDC power and 
common terminals 

EM235 
Current transmitter 

EM235 
Al4/A01 

SU' dt_Jng day b9c giap cho cam bien va day chi dung cho mqt m1nh cam bien. 
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Tranh d~t cac day Un hi~u song song v&i cac day c6 nang IU'Q'ng cao. Neu hai day 
bat buqc phai g~p nhau thi bat cheo ch(mg v~ phia ben phai. 

Ki§m tra cac ngo vao analog. 
V&i chU'O'ng trinh bat ky dang ch~y trong PLC thi ta c6 th~ thay gia tri sau khi bien 
d6i AID 6' cac kenh analog thong qua chCrc nang Debug > Chart Status v&i Chart 
Status c6 li~t ke AIW0 den AIW6. Ta chinh cac bien tr6' ben ngoai va khao sat nhfrng 
thay d6i 6' cac word ATW0 den AIW6. 

L?P f?i tf n hi?U vao: 
bq thi nghi~m S7 200 dang d~t cau hinh nh~p va xuat cung ti I~, c6 nghia la neu dQc 

vao x V va xuat l~i ngo ra thi cung dU'Q'C x V. (gia trj ngo vao cho phep la tw 0 den 
10V) 
Hay viet chU'O'ng trinh SU' dl;lng cac ng6 vao IO.0 den I0.3 d~ ch9n ngo ra l~p l~i gia 
trj analog cua kenh vao nao (IO.0 Crng v&i kenh· 0, 10.1 Crng v&i kenh 1, 10.2 Crng v&i 
kenh 2 va 10.3 Crng v&i kenh 3; Nghia la tU'O'ng Crng v&i cac kenh A, B, C va D 6' 
PLC). 

Thi dl;I: Nh~p do~n chU'O'ng trinh sau thl!C hi~n xuat gia trj analog ra l~p l~i 6' kenh 
0. 

LD 10.0 
MOVW AIW0, AQW0 

Neu cac ngo vao IO.0 den 10.3 sw d1:1ng lo~i cong tac NO, hay viet chU'O'ng trinh cho 
trU'<>'ng hQ'p nay. 

M(>t s6 XLI' ly dO'n gian tren analog 

GQi gia trj analog la Y volt va analog vao kenh A la XA volt, kenh B la XB volt, kenh 
C la XC volt, kenh D la XD volt; gQi M (thi dl;I sw d1:1ng VWO) la hang s6 c§n thl!c hi~n 
v&i d[r li~u analog va chu y M la s6 nguyen. 

Thl)'c hi~n Y = M*XA 

Ta chi c§n viet 1 do~n chU'O'ng trinh nhU' sau: 

MOVW 
*I 
MOVW 

AIW0, MW0 
M, MW0 
MW0,AQW0 

Thl)'C hi~n Y = XA I M 

// lay s6 li~u XA 

II xuat ra Y = XA*M 

Ta chi c§n viet 1 do~n chU'O'ng trinh nhU' sau: 

MOVW 
/1 
MOVW 

AIW0, MW0 
M,MW0 
MW0,AQW0 

// lay s6 li~u XA 

II xuat ra Y = XA / M 
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Chu y day la phep chia nguyen nen trj so se khong chinh xac 

Thl!C hi~n Y = (XA + XB + XC + XD) / 4 

Ta chi c§n vi~t 1 do~n chU'O'ng trinh sau: 

MOVW AIW0, MW0 // MW0 =XA 
+I AIW2, MW0 // MW0 = XA + XB 
+I AIW4, MW0 // MW0 = XA + XB + XC 
+I AIW6, MW0 // MW0 = XA + XB + XC + XD 
/I 4,MW0 // MW0 = (XA + XB + XC + XD) / 4 
MOVW MW0,AQWO II xu§t ra Y = (XA + XB + XC + XD) / 4 

Chu y la vi~c thl)'c hi~n chi dung khi cac trj s6 tinh toan khong bi tran. 
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Bai 7. PLC cua cac hang khac 

Trong chU'O'ng nay gi6'i thi~u m9t so d~c di~m cua cac PLC cua cac hang khac 
nhU' Omron, Mitsubishi cua Nh~t Ban. 

7.1 PLC cua hang Omron: 

a/ Cac PLC hQ CPM1A 

Cac PLC loc;ti nay la cac PLC co kfch thu,6'c nh6 gqn, c§u true d6ng nh§t m9t 
khoi, tren m6i 

CPU co san tw 10, 20, 30, 40 ng6 1/0. T§t ca cac CPU d9ng nay deu co ngo ra 
RO'le. 

E>~ dfr li~u trong RAM khong bi m§t khi PLC bi m§t di~n thi ngLI'O'i dung co th~ 
sw d[:lng m9t Card nh6' Flash Memory. 

Kha nang m& r{)ng: 
Cac mo dun CPU co th~ m6' r9ng them 3 mo dun m6' r9ng, m6i mo dun m6' r9ng 

co tw 30-40 110 

Ch&c nang !QC tin hif~u ngo vao: 
Cac ng6 vao co kha nang dap (mg nhanh, nh~n biet tr9ng thai tin hi~u ngo vao 

trong vong 0,2 ms va co kha nang chong nh·iiu 

B{) cJ§m toe cl{) cao 
BQ dem toe dQ cao cho phep tang kha nang dem len ho~c xuong va khong bi 

anh hU'6'ng b6'i chu ky quet cua CPU. 

Timer 
Cac Timer co kha nang tri hoan tw 0.5 ms den 999,9s. co t6ng so 128 Timer. 

Ch&c nang chfnh cljnh tin hi?U Analog 
Tren CPU co 2 bien tr6' nho cho phep chinh dinh gia tri cai d~t cua tin hi~u 

Analog 
Truyen thong 
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Cac PLC CPM1A c6 kha nang k~t n6i v6'i cac may tinh ca nhan PC, chuy~n d6i 
giao ti~p RS-232 cho truye n thong 1-1 va bq chuy~n df>i giao ti~p RS-422 cho truyen 
thong 1-n. 

May ti nh c6 rn~y 
svs•iNiN 

Dl.P6'i day la toan bi} cac Module h9 CPM1A 

o=:;;1nplri. _ 

t:iW:1µui. 

1 o, l.i"O Poff.tr.ls
CPh111-ilJC::ffi-A 

1,0, !JO l>\o!nt,:;; 
CA'~1-1JCCR-D 

~ 1/0 Pohtitl:5. 
CF!l!1-2!JE!:F. 

bl Cac CPU hQ C200Ha 

O ® © ~· ®~•®0(;l0®G®:.!10G~•® c, ""11;; • -111:•, ................ ,...,.I 

~idi-M.UUl'l 

=.;,o 1:0 ~lu)ts 

C:PM1.-2DCCiR-A 

;.::,:. IIO P<J,fut,; 
CPM1~'.3':!CC.'R..O 

ElCPAHSIOM 
FO MiODIJLE 

CP-M1A--2[EDC:: 

-a
ANALOG MODULE 

8P!l!i.~-ll!ADJ1 

-----i;;;,,., .. ...., • ....... 
- ____ ., .... ,., __ ,. .............. 1 
©•:i:ViM~©@l~~©©,;:1•;?-QJ®IZI.Z,•~IZl© 

:u:1. BtO 1Pcoh11ls 
GR,11-'.$JGDR~P. 

• •fmt• M •1•1• iiiijll!iiiiJ a 1• 1»1:ailli • IE 121 •I 
ee,;;i:,(!)QIGie!;•:i!<®0G0®©Git;•:a,.©e 

::,;:,, FO Pol,,te;, 
GPM1-3'JCDR-D 

Cac PLC hQ C200Ha, la hQ cac PLC c6' trung binh, dU'Q'C phat tri~n dtya tren cac 
PLC hQ C200H. Cac CPU C200Ha, c6 nhieu U'U di~m nhU' bQ nh6' dU'Q'C m6' rqng hO'n, 
t6c dq XLI' ly nhanh hO'n, dU'Q'C ho frQ' Protocol Marco (thu t1;1c tryen thong cho cac 
Modul ASCII va Basic Modul) va c6 th~ tuy ch9n gan them cac card PCMCIA . DU'6'i 
day la mqt s6 dc;ic di~m cua cac PLC thuqc hQ nay. 
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+ C6 11 lor_1i CPU thuqc he;> nay 
+ Nguon cung c§p la module tach rO'i v6'i CPU 
+ T6ng s61/0: 1184 
+ T6c dQ XU' ly: 0.1 µs/l~nh 
+ Kha nang m6' rqng la 3 Backplane (rack m6' rqng) 
+ Cac ch(J'c nang tich hgp cho phep cac PLC he;> nay giao ti~p v6'i nhau mqt 

each de dang. 
+ Kha nang truyen thong v6'i cac bang dieu khi~n v~n hanh (OP), cac bq dc;,c 

ma vr_1ch, ... SU' dl:fng Devicenet cho phep ch(mg c6 th~ k~t n6i de dang v6'i cac thi~t 
bi cua cac hang khac nhu, cac bq bi~n tan hay cac thi~t bi Analog. 

+ Sw d1:1ng phan mem SYS MAC V1 .2 hoijc SYSWIN V3.0 tr6' len. 

IID Modules 
Spccial l.•D Mo:lules 
Communication 
Modules 

Expansion llO Racks 

llO Modules 
Spedal llO Modules 
Communication Modules 

~ 
~/ 

CPU 
• • - - - - - • - • • - - - - - , PowerSuppy 

C§u hinh cua 1 PLC h<;, C200Ha 

Rower Supply 
Module 

Fiber-optic 
cable ar 
t.,as1ed-pa ir 
cable 

Slave Racks 

Backplane va cac modul m& r{)ng 
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c/ PLC lo9i Micro 
G6m c6 cac loe;ti PLC: CPM1A, CPM2A, CPM2C 

IV. 

V. 

CPM1A CPM2A 

Hinh7.1. PLC lo?i Micro cua OMRON 

CPM2C 

Cac PLC nay c6 kich thll'O'C de;tng mo dun nh6 gqn, c6 tich hQ'p san cac bQ dem 
toe dQ cao, ng6 ra xung, d~t chinh dU'Q'C ng6 vao analog, thich hgp trong vi~c lap 
d~t trong cac may cong Cl). . 

Ngoai ra PLC loe;ti nay con c6 m9t so d~c diem sau: 
- So lll'Q'ng ng6 vao ra toi da tw 100 d~n 140 ng6 tuy loe;ti CPU. 
- C6 kha nang m6' r9ng cac ng6 vao ra v6'i cac mo dun m6' r9ng. 
- 89 nh6' chU'O'ng trinh tw 2 den 4 kWord tuy loe;ti. 
- C6 kha nang ket noi me;tng. 

d/ PLC loai Mini: CQM1/CQM1 H 

PLC nay dU'Q'C Crng dt,mg trong cac h~ th6ng san xu§t linh ho9t. N6 dU'Q'C thi§t de d§ 
dang m& r9ng h~ th6ng va h,P d9ng thfch hQ'p v&i yeu c§u dieu khien cua ngLI'O'i dung. C6 
cac modul truyen thong t6c dQ cao va cac modul 1/0 d$c bi~t. 

8$c diem: 

- C6 kha nang m& r9ng d§n 512 ngo vao/ra bang each k§t n6i v&i cac modul 
m& r9ng. 
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- Bo nh& chU'ang tr1nh 15 kWord 
- Bo nh& dO, li$u d§n 6.144 kWord 
- C6 kha nang k§t n6i mc;1ng. 

Ngoai ra con c6 cac ch(J,c nang dieu khien d$c bi$t khac nhU': vao ra analog, 
dieu khien nhi$_t do, giao ti§p sensor tuy§n tfnh, dieu khien t6c do cao .... 

e/ PLC lo~i Medium CS1: 

Day la lo9i PLC dU'Q'C (J,ng dl,lng cho cac dieu khien l&n trong cac nha may, n6 c6 cac 
d$c diem sau: 

- Kha nang cac ng6 vao/ra: 5.120 v&i cac mo dun m& rong 
- Bo nh& chLI'ang tr1nh 250 Kword 

Bo nh& lam vi$c noi (RAM noi): 8.192 kWord. 
- Bo nh& dO, li$u: 32.768 kWord . 
...: C6 kha nang truyen thong: Ethernet, Controller Link, SYSMAC Link, 

CompoBus/D (DeviceNet), CompoBus/S, Profibus-DP, Modbus, Host Link, NT Link, 
Protocol Macro. 

- Gae ch(J,c nang dieu khien d$c bi$t khac: Analog 1/0, Temperature Sensor, 
Temperature Controller, Fuzzy Logic, Hight-Speed Counter, Cam Positioner, Basic 
Processor, PIO Control, Motion/Position control, 1/D Sensor, Voice, Analog Timer, B7 A 
Interface, Interrupt Input 

7.2 PLC cua hang Mitsubishi: 

Trong phan nay chi d~ c~p t6'i cac CPU 
hQ FX1S, FX 1N, FX2N, FX2NC, Cl.J th~ 
la cac CPU hQ FX 2NC. 

Cac CPU lo~i nay SU' d1,mg phan m~m FX-WI 
GPP-WIN, chCmg c6 m{>t s6 d~c di~m sau: 

+ Tinh hi~u qua cao 
+ C6 th~ so~n thao chU'O'ng trinh 6' 3 

d~ng la LAD, STL va FBD 
+ Ket n6i: c6 kha nang ket n6i v6'i t§t ca 

cac CPU cua Mitsubishi, CC Link, 
Profibus, AS-i va cac m~ng khac. 
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+ SU' d1;1ng trong cac linh V(!C di~u khi~n c6 
s6 IU'(?'ng ngo vao ra t&i 256 1/0 

DtFO'i day la ph€Jm vi m& r9ng 1/0 cua cac CPU h9 FX 

•-oa< 

· Series lillllll6a51c"m 

FX2Nc j 15~::.L~;~~:==~~=--:--:--.-:-0·;7,~--~ 
FXzN I 1"lMMIMliiiiiilli-iWi+INMilllll--·: 

I 
30 60 9096 120128 150 180 210 

_Number ofYO points __ . 

a/ PLC Cl)'C nh6 lo9i Alpha 

240 256 

PLC nay chuyen dung d~ di~u khi~n cho cac (mg d1;1ng nh6. 

VI. 

VII. 

, ,---IN ------, 
LN !2345£ 

0000000000 
PO\l\fE:R 

AC 100.'240\I 

00 
L---, 
OUT1 

AClN UT 

RELAY OUTPUT 

VIII. Hinh 7.2. PLC Cf!C nh6 lo,;Ji Alpha 

PLC nay c6 mf)t s6 ai[Jc tfnh nhll' sau: 
- Man hinh hi~n thj tinh th~ long cho phep l~p trinh tr(!C ti~p, hi~n thi dU' 

li~u, nh~p s6 li~u cho PLC, truy xu§t dfr li~u bq nh6' ma khong c§.n cap n&i, 
d~c bi~t c6 th~ hi~n thi chuoi 1 O ky ti! thong bao, thu~n ti~n cho vi~c bao tri 6' 
nhfrng nO'i khong c6 may tinh. 

- Ch(J,c nang dong ho thO'i gian thtrc c6 kha nang l~p trinh cho cac tac Vl;I 
hang ngay, hang tu§n hay hang thang v&i hi~n thi nam (4 s6). 

- BQ nh6' lo9i EEPROM c6 kha nang m6' rqng. 
- Cac ngo vao c6 th~ nh~n tin hi~u d9ng s6 ho~c tin hi~u lien t1;1c 

(analog) tuy vi~c l~p trinh. 
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- Cac ngo ra rO'le ho~c transistor c6 th€! tuy chc~>n; ngo ra rO'le chju dong 
den 10A. 

- C6 tinh nang bao m~t tranh trll'O'ng hQ'p chll'O'ng trinh bl thay d6i b6'i 
ngll'O'i lc;i. 

- C6 kha nang noi m~ng v6'i bo mi;lch truyen thong gan them. 

b/ PLC lo9i FXO, FXOS 
- Cac loi;li PLC nay dll'Q'C thiet ke du m?nh, th~t nh6 g9n thich hQ'p cho vi~c lap 

tren cac may dO'n gian hoi;lt dqng dqc l~p (hinh 1.2). Chung chu yeu thay the cac 
mi;lch dieu khi€!n truyen thong dung rO'le, timer, counter r0'1 , ... , va thlfc hi~n cac 
tac v1:1 dieu khi€!n it, khong phCvc fc;ip. 

IX. 

X. 

XI. 

XII. 

~=~-.~~ 
! ,,. ··••-~~--··· ~ . 

--:· 
.- . - ,·-~":,=~ r ~·1- · 't:t.:·-; .. _ _,,!: , 

-;~;:.:i~1.-• .:.::.~.-J.~.:t .,;;..;:.-.i:..-r .. ~.:. :-;;..::::::::., :,·,~~.c .. 

Hinh 7.3. PLC loc;1.i FXO, FXOS 

PLC loi;li nay c6 du cac dieu khi€!n CO' ban thong qua cac l~nh CO' ban, mqt so 
l~nh Cvng d1:1ng dieu khi~n trinh fl!, cac tac v1:1 chuAn nhll' djnh thO'i va dem. Vi~c l~p 
trinh dll'Q'C ho trQ' v6'i cac ngon ngLP nhll' Instruction, Ladder va Function Chart. Tuy 
nhien, PLC nay c6 mqt so d~c di~m ma ngll'O'i sw d1:1ng c§n lll'u y nhll' sau: 

- Khong c6 kha nang ket noi v6'i mo dun m6' rqng vao/ra. 
- Khong c6 kha nang ket noi v6'i mo dun chCvc nang chuyen dung 
- Khong c6 kha nang ket noi v6'i vao h~ thong mi;lng 
- BQ nh6' nh6 2 khong va khong tang dll'Q'C dung lll'Q'ng. 

c/ PLC lo9i FXON, FX, FX2C, FX2N 
Cac loi;li PLC nay c6 c§u true mo dun thu~n IQ'i cho vi~c m6' rqng kha nang va 

chCvc nang dieu khi~n cua h~ thong. D~c di~m nay cho phep ta nang c§p hay m6' 
rqng h~ thong dieu khi~n d~ dang. 

Cac mo dun chuyen dung bao gom: · 
- Mo dun xw ly tin hi~u analog 

- Mo dun d~ng VO'! c~p nhi~t K-·h- D";_ - T .~'N TCN KTCN H' n Vu'.d 
M- d d"- kh"- . t , oa 1en ruung u g ng - o un 1eu 1en V! ri · 

- Bq giao tiep ket noi song song. 
Bq giao tiep RS232-RS485 

PLC lo9i nay dll'Q'C ho trQ' chCvc nang truyen thong, cho phep PLC tham gia vao 
mqt h~ thong m9ng dieu khi~n phan tan. 
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XIII. 

XIV. 

xv. 

XVI. 

XVII. 

Hinh: PLC lo9i FXON, FX, 

FX2C, FX2N 

(a) FXON 

(d) FX2N 

.. ·---- -~ .............. .: ••• .i-.::. ~-

fl&A~;ii@,5;~ 

TrLI'O'ng hq,p khoang each dieu khi~n xa thi vi~c thl:l'c hi~n n6i day trl:l'c tiijp dijn 
tt),ng CO' cau tac d9ng cung nhU' cam biijn la khong kinh tij, Cach giai quyijt cho van 
de nay la d~t cac modul vao/ra 6' xa va dung ky thu~t truyen thong d~ nh~n tin hi~u 
6' ng6 vao va c~p nh~t trc;mg thai cho ng6 ra thong qua cap truyen thong. Tin hi~u 
dU'Q'C chuy~n tt), d9ng dfr li~u n6i tiijp thanh tin hi~u kich cac ng6 ra rieng le. 

A. 

7.3 PLC cua hang Siemens (trurig b1nh va l&n) 

a/ PLC ho S7-300: 

Lo9i PLC dU'Q'C SU' dt;mg cho cac h~ th6ng dieu khi~n c6 mll'c dQ trung binh. 

C6 nhieu lo9i CPU khac nhau theo ky hi~u la CPU 31x. N6 c6 cac d~c di~m sau: 
- S6 IU'Q'ng ng6 vao/ra t6i da: 1024 
- Ng6 vao ra analog: 256 
- C6 kha nang m6' r9ng bQ nh6' bang card nh6' Flash EPROM len dijn 4 

MB. 
- Tuy theo lo9i CPU c6 th~ d~t dia chi tl:I' do 
- C6 kha nang m6' r9ng dijn 32 kh6i. 
- C6 kha nang m9ng: Multipoint interface (MPI), PROFIBUS ho~c 

Ethernet cong nghi~p, ASI. 
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b/ PLC hQ S7-400: 

E>ay la lo~i CPU PLC c6 kha nang trung binh d~n cao c§p, c6 nhieu lo~i CPU 
khac nhau theo ky hi~u CPU 41x. N6 c6 cac dc}c diem sau: 

- Kha nang cac cbng vao/ra: tuy twng lo~i CPU c6 the len d~n 128 K ngo 
vao/ra. 

- Co kha nang m6' r9ng d~n 300 kh6i 
- BQ nh6' chU'O'ng trinh khi c6 gan them card nh6' .c6 the len d~n 16 MB. 
- C6 the n6i m~ilg: MPI, PROFIBUS, Ethernet cong nghi~p .. 
- C6 kha nang dja chi ti! do. 
- C6 nhieu kha nang xfr ly song song (c6 d~n 4 CPU dU'Q'C dung 6' ranh 

trung tam). 
- C6 the gan them nhieu kh6i ch(l'c nang dc}c bi~t khac nhU': dieu khien 

vong kin, djnh vj, d~m .... 
7.4 HANG ALLENBRADLEY 
a/ PLC - 5 System Controller , __ _ 

La lo~i PLC dung de dieu khien h~ th6ng I6'n v6'i 
khoang tw 5 d~n 125 ngo vao/ra. 
89 nh6' sfr d1,mg 6K d~n 1 00K words. Tcit ca lo~i PLC -
5 deu c6 kha nang dieu khien ngo/ra djnh vj tw xa. 

b/ Lo9i Pico Controllers: 

ico Controllers GFX Controllers 
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C6 kich thll'6'c nh6, gc;m va r§t linh dqng. Pico controller c6 kha nang th'="c hi~n 
nhwng phep toan logic dO'n gian, dieu khi~n timer, counter va d6ng h6 thai gian 
thl:l'c. E>~ tang kha nang va hi~u qua dieu khi~n, hang AB da cho ra dai them loe;ti 
PLC Pico GFX, Sll' d1,mg man hinh hi~n thj sinh dqng va d~c tinh dieu khi~n chll'O'ng 
trinh giong nhll' dieu khi~n PID. Toe dq dem cao. 
Pico dl.l'Q'C (mg dl;lng nhieu 6' nhwng nO'i khong doi hoi dieu khi~n qua phC.,c te;1p, re 
tien nhll' den giao thong, den khu bai d~u xe ... 

7.5 HANG TELEMECANIQUE 
a/ PLC lo9 i XPS MF 60: 

La loe;ti PLC an toan, cung c§p nhwng line dieu khi~n ti:" dqng lien ket v6'i may 
tinh. C6 tinh nang an toan cao cho ngll'O'i Sll' dl;lng va cho cac thiet bj. E>ll'Q'C thiet ke 
theo tieu chu§n IEC 64508 va EN. 954 - 11. 

b/ PLC lo9i XPS MF 1-2-3. 

c/ PLC lo9i XPS MF 31-30-35 

Tin hi~u vao c6 th~ la so/tll'O'ng ti:" 
Tin hi~u ra c6 th~ la so/tll'O'ng ti:" ho~c rO'le. 
Giao tiep v6'i me;1ng Ethernet, truy c~p theo 
dl.l'ang 4 RJ45. 
SU' dl;lng phan mem chll'O'ng trinh SSV1XPS 
MF Win. 
BQ nh6' SU' dl;lng 500Kb. 
Chju dl.l'Q'C dong tai C1:"C de;ti la 30A. 
Ngubn cung c§p 24 VDC. 
Khoi vao/ra c6 th~ cii chuy~n dll'Q'C. 

Ngubn cung c§p: 24 VDC 
Dong tai: 0,8A den 14A 

20 ngo vao so - 8 ngo ra so. 
Ngubn cung c§p 24 VDC. 
Bq nh6' 250Kb. 
Dong tai C1:"C de;ti: SA 
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Bai 8. LAP D~T MO HINH DIEU KHIEN BANG PLC 

8.1 Gi6'i thi~u 
Vi~c nang cao chat ILI'Q'ng trong giang d9y trong ky thu~t luon luon gan lien v&i vi~c 

h9c di doi v&i hanh. Hi~n nay, trong thl.,l'C hanh cua hQc sinh, th1 cac d6 dung d9y hQc v&i 
dang ve trang nha va g9n gang, bao dam an toan va giup cho hQc sinh c6 mot cai nhln 
khai quat ve nhO,ng (rng dt,mg trong thl.,l'c te c6 mot y nghTa quan tr9ng. N6 khong nhung 
giup cho h9c sinh c6 h(png thu trong hQc t~p ma con giup cho hQc sinh c6 them nhung 
sang kien m&i, cCmg nhU' each thLI'C t6 chU'c trong thl.,l'C te. 

Tt) ly do d6, chung toi da dU'a ra mot s6 mo hlnh dap LI'ng dU'Q'C nhO,ng yeu cau 
tren. 0ay la cac mo h1nh dung cho mon hQc PLC tCr CO' ban den n.ang cao lay tt) cac LI'ng 
dt,mg trong thl.,l'c te dU'Q'C mo phong qui trlnh cong ngh~ bang cac den LED. Moi mo hlnh 
c6 th§ c6 nhieu bai t~p LI'ng dt,mg khac nhau. 

Moi mo hlnh c6 kfch thU'&c A4 (210x297 mm) rat phu hqp trong vi~c lap ghep tren 
cac bang t9o thanh mot mo dun hoan chTnh. Cau true chung be m~t cua mo hlnh dU'Q'C 
phan bf> nhLI' sau: 

C· 
,<O 

::::i 
0) 

z 

B. Sa c16 c6ng ngh~ 

Khou V 0 Khou 

Ra 

Mvc dfch cua vi~c phan thanh tt)ng Ct,Jm rieng la giup cho hQc sinh tranh dU'Q'C 
nhO,ng nham Ian dang tiec trong qua tr1nh thl.,l'c hanh d6ng thai cOng giup cho h9c sinh tiep 
thu them dU'Q'C ve each thU'C t6 ChU'C trong thl.,l'C hanh. 

Cac mo hlnh thl.,l'c t~p g6m c6: 
1. Mo hinh thang may xay d(!ng 
2. Mo hinh di~u khi~n d9ng CO' sao - tam giac 
3. Mo hinh xe chuy~n nguyen li~u 
4. Mo hinh do chi~u dai va sap x~p v~t li~u 
5. Mo hinh thi~t bi nang hang h6a 
6. Mo hinh thi~t bi VO nLI'O'C chai 
7. Mo hinh thi~t bi tr9n h6a ch§t 
Cac mo h1nh nay da dU'Q'C sap xep theo th(p tl.,I' va c6 cac bai t~p kem theo. 
Toan bo cac mo hlnh sui dt,Jng di~n ap 24VDC. 0i~n ap nay c6 th§ dU'Q'C lay tt) 

ngu6n rieng ho~c ngu6n 24VDC c6 san cung cap cho PLC. 06i v&i cac PLC c6 ng6 ra la 
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relay thi tren mo hinh c6 thiet ke san ngu6n Us dung lam ngu6n cung cap cho cac ngo ra 
nay. 

Cac mo hinh cOng c6 the dLI'Q'C Cmg d1,mg cho cac bo di§u khien l~p trinh lo9i nh6 
nhU' LOGO! cua hang Siemens, EASY cua hang Moeller, ZEN cua Omron .... 

Tuy theo noi dung bai hQc ma c6 the chQn mo hinh thfch hqp cho bai t~p (rng dt,mg. 
Mot mo hinh c6 the SU' d1,rng v&i nhi§u bai t~p Cmg d1,mg khac nhau. Lay vf d1,1: m6 hinh 
thang may xay dt,mg c6 the GU'Q'C s& dvng trong cac bai h9c nhU' {mg dvng ai@u khien theo 
t6 hqp logic, ai§u khien v&i cac l~nh ghi/x6a ti§p aiem, SU' dvng timer, SU' dvng counter, va 
{mg dvng trong ai@u khien trinh ti/'. 

s.2 each k~t n6i day 

Cach n6i day tll' PLC den mo hinh dU'Q'C cho nhLI' hinh ve: 

C1;1ng t:ic cung dp 
ngu6n cho m1;1 
L.:0-L 

Ngu6n cung 
Clip24VDC 

10.0 I0.4 

10.1 I0.5 

' I0.2 , I0.6 

10.3 10.7 

N6i v&i cac ngo vao 
cua PLC 

N6i v&i cac ngo 
ra cua PLC 

Hinh 2.1: each ket n6i v&i mo hinh. 

Ngu6n cung dp 
+24VDC cung dp 
cho coc ngii ra 

0e ket n6i dU'Q'C v&i PLC, yeu cau cac mo dun vao/ra cua PLC nhLI' sau: 
- SU' d1,1ng ngu6n ap 24VDC (6n ap). 

Ngu6n cung cap cho mo dun vao/ra phai dLI'Q'C ket n6i 
Neu cac ng6 ra la mle va chU'a c6 ngu6n cung cap thi dau chung mot dau 19i r6i n6i 
v&i ngu6n +Us & tren mo hinh (ho$c ngu6n +24VDC ngoai), con cac dau con 19i cua 
mle n6i v&i ngo ra tren mo hinh. 

Cac ket n6i c6 the thLtc hi~n nhU' vf d1,1 sau: 

1M 0.0 0.1 02 0.3 0.4 0.5 0.6 0.7 2M 1.0 1.1 1.2 1.3 1.4 1.5 M L+ 

N6i v6'i cac ng6 vao trong mo hinh 

24 voe power for input 
sensors or expansion 
modules (280 mAJ 

Hinh 2.2: each n6i v&i cac ngo vao trong mo hinh. 
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0 
'L •J 

Noi voi cac ng6 ra 
tren mo hlnh 

Noi voi ca:c ng6 ra 
tren mo hlnh 

OUTPUTS iM 1L+ 0.0 0.1 0.2 0.:2, 0.4 2M 2L+ D.5 D.6 0.7 1.0 1.1 
nmn L . .J. cacn no, cac ngo ra L4VUL, cua t-'LL, va, cac ngo ra crong mo hinh. 

0 
I RB..IW 

OUTPUTS 

+Us tren 
mo h1nh 

10 000 

1L 0.0 0.1 0.2 

0 

• 

Noiv6'i cac ngo ra tren mo hinh 

- - -
T T T 
I I I 
0.0 00 0 0 0110 00 

2L O.'.c, 0.4 • 3L 0.5 0.6 4L 0.7 • 

-
T I 
I I 

0 0 00 0 

5L 1.0 • 6L d 
nmn L.4. cacn no, cac ngo ra ra,e cua f-'LL, va, cac ngo ra crong mo ninh. 

8.3 Tom tat cac mo hinh va bai t~p Cmg d1;1ng. 
1. Mo hinh thang may xay dl)'ng 

THANG MAY xAY DI/NG 

L.2...J 
L.2...J 
L2.....J 
L.2...J 
il!!JGE!U 
L.2...J 
L.2...J 
L.2...J 

C6ng ~c hianh 
t:rinhtrin 

€) Nang 

0 DUng L Cong !alchonh 
trinhdli:Si 

@ro.o @10.-4 @oo.o @00.1 

@,o.1 

@,0.2 

@ov 

Khoa Di~n - Truong TCN KTCN Hung Vuong Page 109 



a. Mo Ta: 
Mo ta qui tr1nh cong ngh$ cua mot thang may xay d1.,Png. S1.,P chuyen dong cua thang 

dU'Q'C bieu dien dl.J'O'i dc;1ng LED. Tin hi$U cac cong tik gi&i hc;1n dLI'Q'C tc;10 ra tl,P dong. 
Mo h1nh nay dU'Q'C (rng d1,mg trong phan bai t~p CO' ban trong mon hQc PLC ((rng 

d1,mg cac cling logic, timer, counter). 
Ngoai ra c0ng c6 the dU'Q'C ap d1,mg cho phan l~p tr1nh nang cao (di§u khien tr1nh t1.,P). 
b. Bang ky hi~u 

Ky hi~u Dia chi Chu thich 
Nang 10.0 Nut nh§n nang, thU'cmg ha 
Hc;1 10.1 Nut nh§n h9, thl.J'cmg ha 
Dung 10.2 Nut nh§n dung, thLI'ang d6ng 
GH Tren 10.3 Cong tac hanh tr1nh tren, thLI'ang d6ng 
GH DLI'&i 10.4 Cong tac hanh tr1nh dU'&i, thU'ang d6ng -
K1 Q0.0 Cuon day kh&i dong tu K1, nang gau 
K2 Q0.1 Cuon day kh&i donq tu K2, h9 qau 

c. Bai t~p mau 
Cac bai t~p m~u nay dU'Q'C giai v&i theo phan m§m STEP 7 Micro/win 32 V3.01. 

1. Bai t~p 1: U'ng d1,mg cling logic, cac 1$nh ghi/x6a ti§p diem 
Vi§t chU'D'ng tr1nh di§u khien thang may xay d1.,Png theo yeu cau sau:: 
- Khi nh§n nut nh§n nang, gau se dU'Q'C nang len d§n cong tac gi&i h9n tren th1 dung 19i. 
- Khi nh§n nut nh§n h9, gau se h9 xu5ng d§n cong tac gi&i h9n dU'&i th1 dung 19i. 
- Khi dang nang hoc;1c h9, n§u nh§n nut nh§n dung th1 gau dung 19i. 

Hay vi§t chU'O'ng tr1nh theo mo ta theo hai each: Cmg d1,mg cling logic va s& d1,mg cac 
1$nh ghi x6a ti§p diem. 

Kiem tra ho9t dong bang mo h1nh. 
Bai giat 
each 1: (mg d1,mg c6ng logic 
ChLI'D'ng tr1nh dl.J'Q'C vi§t O' LAD: 

Network 1 Nang,1D1.m,;_1 th;~ng may 

10.0 10.2 10.3 

QO □r 
I I 

Network 2 Ha.1Dun,;_1 thang may 

10.1 10.2 10.4 

Q01r 
I I 

ChLI'D'ng tr1nh dU'Q'C vi§t O' STL: 

I 

I 

Q0.1 

I ! I 

QO.O 

I ! I 
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~ETT.JORK 1 
;~/ I 
;LD IO.O 

QO.O 
I0.2 
I0.3 
Q0.1 
QO.O 

0WETT.JORK 2 
j/ 
LD 

i~ ,. 
~P. 

~P1'T 

I0.1 
Q0.1 
I0.2 
I0.4 
QO.O 
QO.l 

//Nang/ Dung than~r may 

//Ha/Dung t.hang may 

Cach 2: Si'.r dt,mg 1$nh Set/reset: 
ChU'O'ng tr1nh viet 6' LAD: 

Network 1 Nang u-1ang may 

10.0 Q0.1 Q0.0 

I I I I ( s ) 
1 

Network 2 Dung th3ing tnay khi den gioi han tren hoac an nut dung 

Q0.0 

R ) 

Network 3 Ha thang may 

10.1 Q0.0 Q0.1 

I I I I ( s ) 
1 

Network 4 Dlmg thang may khi den gioi han duoi hoac an nut dung 
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ChU'D'ng tr1nh viet & STL: 

NETWORK 1 

lLD IO. 0 
iAN QO .1 

S QO. O, 1 

NETWORK 2 //Dun,;, thang rnay khi den ,;;i-ioi han tren hoac an nut dun,;.r 

[LDN I0.2 . 

~ON IO. 3 

)R QO. O, 1 

;NETWORK 3 // H,:s thang rnay 
(// 
riD IO. 1 
1>.N QO. 0 

ts QO .1, 1 

(NETWORK 4 // Dung than,;, rnay khi den ,;;i-io i han duo i hoac an nut:. dung 

\LDN IO. 2 
ON IO. 4 
'R Q0.1, 1 

Bai tap 2: SiP dt,mg Timer. 

Viet chU'D'ng tr1nh di§u khien thang may xay dl,l'ng theo yeu c§u sau: 
a/. Khi tin nut nang th1 gau dU'Q'C nang len, den gi&i h,;m tren th1 dl.l'ng 19i 5s, sau d6 tl,I' 

d9ng h9 xu6ng. Ben gi&i h9n dU'&i th1 dl.l'ng. 
Trang qua tr1nh nang len hoc;1c h9 xu6ng cOng c6 the dl.l'ng. 

b/. Khi tin nut nang th1 gau dU'Q'C nang len, den gi&i h9n tren th1 dl.l'ng 19i 5s, sau d6 tl,I' 
d9ng h9 xu6ng den gi&i h9n dU'&i th1 dl.l'ng 19i 1 Os, sau d6 tl,I' d9ng nang len. 
Thang cOng c6 the nang len khi chLI'a he 1 Os ch& tl,I' d9ng ma c6 ngLI'&i tin nut nang. 

Giai: 
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Cau a: ChU'O'ng tr1nh vi§t & LAD: 

Network 1 Nang thang may 

10.0 Q0.1 Q0.0 

I -----ii 1 1..----t( s ) 
1 

Network 2 Dung thang may khi den gioi han tren hoac an nut dung 

Network 3 Dint-, thoi gian tu dong de ha gau xuong 

10.3 

! 

T37 

IN TON 

+50 PT 

Network 4 Hathang may 

T37 Q0.0 

I I ! I 
Q0.1 

( s ) 
1 

Network 5 Dung thang may khi den gioi han di.mi hoac an nut dung 

10.2 Q0.1 

! -- R ) 

10.4 

! 

1 

ChLI'O'ng tr1nh vi§t & STL: 

Khoa Di~n - Tru'o'ng TCN KTCN Hung Vuong Page 113 



/ /Nan,;;_:r than,;;_:r roay 

,; 

n1D IO. 0 
[u .. N Q0.1 

Ms QO. O,r 1 

;u,.JETWORK 2 //Dun,;r than,;r may khi den ,;rioi l;an t.ren hoac an nut. dun,;r 

}LDN IO. 2 

rnI·J IO. 3 

~R QO.O, 1 
!% 
~ 

(NETWORK 3 

~// 
riLDN I0.3 
i 
;;TCN T37, ·+so 
0 

0NETWORK 4 
~; 

T37 
QO.O 
QO. 1, 1 

//Dinh thoi ,;rL,.n tu don,;r de ha ,;rau xuon,;, 

//Ha than,;r may 

pµETWORK 5 //Dung than,;;_:r may khi den gioi han duoi hoac an nut dung 

~LDN I0.2 
jjor,r IO. 4 

?:R QO. 1, 1 

Ghi chu: N§u bai toan c6 cho yeu c~u khi §n nut h9 th1 gau cOng h9, luc nay chem them 
m<)t ti§p diem "NO" cua 10.1 song song v&i ti§p diem "NO" T37 & Network 4. 
Cau b: ChLI'O'ng tr1nh vi§t & LAD: 

Network 1 t•,t,,,g thang may 

10.0 Q0.1 QO.O 

T38 
I I 

'.NETWORK 1 

GLD IO. 0 

~O T38 
ifaN QO .1 
:iS QO. O, 1 

tbETWORK 2 
:: / ... 

i!~~N 
1R 

I0.2 

I0.3 

QO.O, 1 

)NETWORK 3 

I0.3 

I ~ ~ ) 

//Nang thang may 

// D1.u19 than,;r may khi den gio i han tren hoac: an nut dung 

i1LDN 

hm T37, +so 

:~ 

. ~~s 

T37 
QO.O 
Q0.1, 1 

:fNETuJORK 5 

fl/ 
iLDN IO. 2 

~LD MO. 0 

//Ha thang rnay 

//Dung thans.i way khi den gi,:,i han duoi hoac an nut dun,;;r 
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Ghi chu: Neu bai toan c6 cho yeu cau khi an nut h9 thl gau cung h9, luc nay chem them 
m<)t tiep diem "NO" cua 10.1 song song v&i tiep diem "NO" T37 6' Network 4. 
Bai tap 3: SiP dung bo aem: 
Viet chLI'O'ng trlnh di§u khien thang may xay dl.)'ng theo yeu cau sau: 

Khi an nut nang thl gau dU'Q'C nang len, den gi&i h9n tren thl dCrng 19i 5s, sau d6 tl.)' 
d¢ng h9 xu6ng den gi&i h9n dU'&i thl dCrng 19i 1 Os, sau d6 tl! d¢ng nang len. Khi gau 
nang len dU'Q'C 10 Ian thl khong nang len nCra va sau d6 h9 xu6ng tr& v§ vi trf CO' ban va 
qua trlnh li;lp l9i. 
Trong qua trlnh dang nang hoi;lc h9 cung c6 the dCrng gau. 

Giai: 
ChLI'O'ng trlnh viet 6' LAD: 

Network 1 Nho trnng thai nut nhan nan,i 

10.0 M0.0 

I--< 8 ) 
1 

Network 2 t'lang thang may 

10.0 M0.0 Q0.1 Q0.0 71 --111--{s) 

T38~ 

Network 3 Dung thang may khi den ,1ioi han tren hoa,:, ;a,n nut d1.-1r,g 

10.2 Q0.0 / r ~) 
10.3 

! 

Network 4 Dinh l:hoi gian tu dong de ha ga,; >c:uong 

10.3 T37 

! i-1 ----+5-0--lj: TON I 

Network 5 Ha thanf1 may 

T37 Q0.0 Q0.1 

I 111--<s) 

Network 6 Dung thang may khi den gioi han duoi hc•ac an nut dung 

10.2 Q0.1 

I t------r--1 R ) 

M0.1 10.4 

I I 1 
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Network 7 Nho trang th,~i th,,mg may ha xuong den gioi h,~n duoi 

10.4 Q0.1 M0.1 

1 -I -I -I -(s) 

Network 8 ::{o,~ trang tt·,ai nho thang may o gioi han duoi 

Q0.0 M0.1 

10.2 

I 

C1 

R ) 

Network 9 Dinh thoi gian tu dong nang len 

M0.1 T38 

I 

Network 10 Dern eo Ian nang gau 

M0.1 C1 

cu CTU 

M0.O 

I I p R 

+10 PV 

Network 11 f{hong cho phep gau tu dong mmg len kt,i da n,~ng du ·1 O Ian 

C1 M0.0 

--IPI--(R) 

Ghi chu: N§u bai toan c6 cho yeu cau khi ~n nut h9 thl gau cCmg h9, luc nay chem them 
m(>t ti§p diem "NO" cua 10.1 song song v&i ti§p diem "NO" T37 & Network 5. 
ChU'O'ng trlnh vi§t & STL: 
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iNETWORK 1 

[:// 
fLD IO.0 

;5 M0.0, 1 

bETT,JORK 2 

[// 
\LD. 
to 
[A 
\AN 

IO.0 

T38 

M0.0 

Q0.1 

Q0.0, 

!wETT,JORK 3 

\// 
' iLDN I0.2 

/ON I0.3 

1 

)R Q0.0, 1 
1/. 
,-: 

i.NETT,JORK 4 

i/ / 
iLDN I0.3 

~TON T37, +50 

tNETT,JORK 5 

~// 
fLD T37 

i,PJ•,T Q0 • 0 
5 Q0.1, 1 

iNETT,JORK 6 
' 

I0.2 
M0.1 

I0.4 

iNETT,JORK 7 

j// 
iLDN I0.4 

Li.. Qo.1 

~S M0.1, 1 
f 

/NETT,JORK 8 

)// 
iu, 
joN 
fo 
)R 

Q0.0 
I0.2 

Cl 

M0.1, 1 

/NETT,JORK 9 

' fl I 
!LD M0.1 
fTOisT T38, +50 
1 

M0.1 

M0.0 

~CTU Cl, +10 

~ 
iwETT,JORK 11 
" 

Cl 

M0.0, 1 

//Nho trang thai nut. nhan nang 

//Nang thang may 

//Dung thang may ,:hi den gio i han tren hoac an nut dung 

//Dinh thoi gian tu dong de ha gau xucmg 

//Ha thang rr)ay 

//Dun,;i than,;; may khi den gioi han duoi hoac an nut dung 

//Nho trang thai thang rnay ha xuong den gioi han duoi 

//Zoa trang thai nho t.hang rcia.y o gioi han duoi 

//Dinh thoi gian tu don,;; mmg len 

//Dern so lan nang gau. 

//Khong cho phep gau tu dong nan,;; len khi da nang du 10 lan 
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a. Mo ta 
Mo hlnh nay mo ph6ng m9t d9ng CO' m& may YID. Sl,I' chuyen d9ng cua rotor va Sl)' 

d6ng cat cua cac contactor dU'Q'C mo ta bang LED. 
Mo h1nh nay dU'Q'C (mg dt,mg trong ph§n bai t~p CO' ban cua mon h9c PLC (Cmg dt,mg 

PLC trong di§u khien dc)ng ca, cac cong logic, timer). 
C6 the dl)'a vao mo h1nh bang tai de l~p thanh cac bai t~p khac nhau nhLI': M& may 

d9ng ca YI□ , dao chi~u quay d9ng ca, di~u khien dc)ng ca & cac t6c d9 khac nhau, b6n 
say. 

Cach th(J'c n6i day cho mo h1nh nhLI' a ml)c II. 

Cach van hanh mo hinh: 
Sau khi da n6i day mo h1nh v&i PLC xong, thl)'c hi$n viet chU'O'ng tr1nh theo bai t~p 

dU'a ra (c6 the tl,I' kiem tra cac ng6 vao ra bang ph§n m§m (d5i v&i S7-200 dung bang 
Status chart)) va sau d6 thl)'c hi$n mo ph6ng v&i mo h1nh. 

Khi d9ng ca quay phai (trai), cac den LED se chuyen d9ng theo chi§u phai (trai) theo 
cac tr.;mg thai tU'ang ung: Neu den chuyen dc)ng nhanh bao d(>ng ca quay t6c t(> nhanh va 
ngLI'Q'C 19i. Cac cotactor khi dU'Q'C dong di$n dU'Q'C bao b&i cac den bao dc;1t & ky hi$u cuc)n 
day. Trong d(>ng ca c6 dc;1t 3 day den bao tU'qng trU'ng cho 3 cu(>n day cua d9ng ca. Neu 
d(>ng ca c6 di$n thl cac day den nay sang. 

b. Bang ky hieu 

Kyhi~u f)ja chi Chu thich 
Start 10.0 Nut nhan kh&i d(>ng, thU'6'ng h& 
Stop 10.1 Nut nhan dLPng, thU'6'ng d6ng 
F1 10.2 CB 3 pha, cong tac 
F4 10.4 Relay nhi$t, cong tac 
Right 10.5 Ch9n chi§u quay phai, thU'6'ng h& 
Left 10.6 ChQn chi§u quay trai, thLI'6'ng h& 
H_Right 11.0 . Quay phai t6c de) nhanh, thLI'6'ng h& 
H Left 11.1 Quay trai t6c d9 nhanh, thU'6'ng h& 
Not aus 11.2 DLPng kh§n cap, cong tac 
Q1 Q0.0 Kh&i d9ng tll' K1, quay phai 
Q2 Q0.1 Kh&i d9ng tll' K2, quay trai 
Q3 Q0.2 Kh&i d(>ng tll' K3, ch9y Y 
Q4 Q0.3 Kh&i d(>ng tll' K4, ch9y D 
R Q0.4 0en bao quay phai 
L Q0.5 0en bao quay trai 

C. Bai tiip mau 
Cac bai t~p v§ dieu khien d9ng CO' c6 the SU' dl)ng dU'Q'C v&i mo h1nh nay. Trong ph§n nay 
dU'a ra 4 bai t~p mau nhLI' sau: 
Bai t?P 1 (SU' dl)ng cac cong logic, 1$nh ghi x6a tiep diem): Viet chU'ang tr1nh di§u khien 
d(>ng CO' YID bang tay. 
Bai t~p 2 (SU' dl)ng cac cong logic, 1$nh ghi x6a tiep diem): Viet chU'ang tr1nh dieu khien 
t6c d(> va dao chieu quay d(>ng CO'. 
Bai t?p 3 (Su dl)ng Timer): Viet chU'ang trlnh di~u khien m& may d9ng CO' YID. 
Bai f?P 4 (SU' dl)ng Timer): Viet chU'ang tr1nh dieu khien b6n tr9n. 
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1.:_ Bai tap 1(SLP dvng cac c6ng logic, 1$nh ghi x6a ti§p diem): Vi§t chLI'D'ng tr1nh dieu 
khien d9ng CO' Y/D bang tay. 

£>9ng CO' dLI'Q'C dieu khien theo yeu c§u sau: 
Khi an nut kh&i d(>ng "Start" (10.0), cac contactor Q1 va Q3 d6ng 19i. £>9ng CO' ch9y O' 

ch§ dQ Y. Sau d6 n§u nut nhan "Right" (10.5) dU'Q'C an th1 contactor Q3 tat va contactor Q4 
c6 di$n. £)9ng CO' Ch9y & ch§ d9 D. 

£>c)ng CO' dU'Q'C cung cung cap di$n b&i CB 3 pha, va dU'Q'C bao V$ b&i rO' le nhi$t va 
dung bang nut nhan "Stop" .. 

2. Bai tap 2 (Su dvng cac c6ng logic, 1$nh ghi x6a ti§p diem): Vi§t chLI'O'ng tr1nh dieu 
khien t6c de) va dao chieu quay dc)ng CO'. 

Sau khi dU'Q'C cap di$n, dc)ng CO' ho9t dc)ng nhLI' sau: 
Tm&c tien chQn chieu quay cua dc)ng CO' bang cac nut nhan "Right" ho$c "Left". Khi an 

cac nut nay tU'O'ng Crng cac contactor Q1 ho$c Q2 d6ng 19i va cac den bao quay phai "R" 
ho$c quay trai "L" sang. Sau d6 an nut kh&i dc)ng "Start" th1 dc)ng CO' se quay & t6c de) thap 
tm&c (contactor Q3 c6 di$n). Bay gi& c6 the cho dc)ng CO' quay O' t6c de) cao hO'n bang 
each an cac nut tLI'O'ng U'ng v&i cac chieu quay "H-Right" ho$c"H-Left". Khi an cac nut nay 
th1 contactor Q4 c6 di$n. 

£>c)ng CO' dU'Q'C bao V$ qua nhi$t va c6 dung bang nut nhan "Stop". 
Ghi chu: Khong cho phep dao chieu tn,rc ti§p, cOng nhLI' Vi$C chuy[m d6i t6c de) chT c6 

the t& thap sang cao. 

Bai f?P 3 (SU' d1,mg Timer): Vi~t chU'O'ng trlnh diE§u khi~n m& may d(>ng cO' YI□. 
Vi§t chU'O'ng trinh mo may d(>ng CO' YI□ theo yeu c§u sau: 
al.Sau khi CB 3 pha dU'Q'C d6ng, an nut kh&i dc)ng "Start" th1 dc)ng CO' ho9t dc)ng O' ch§ 

de) Y. Sau th&i gian 1 Os th1 dc)ng CO' dU'Q'C chuyen sang ho9t dc)ng & ch§ dQ tam giac. 
(Ghi chu: dc)ng CO' quay theo chieu phai). 
b/. Khi an nut Right ho$c Left th1 dc)ng CO' se ho9t dc)ng O' ch§ de) sao/tam giac v&i 

chieu quay la chieu da ch9n. TLI'O'ng U'ng cac den bao quay phai ho$c trai sang. 

Bai t?p 4 (£>ieu khien tdnh tl,I'): Vi§t chLI'D'ng trinh dieu khien b6n trc)n. 
Vi§t chLI'D'ng tr1nh dieu khien mc)t b6n trc)n theo yeu c§u sau: Khi an nut "Start", thl 

dc)ng CO' quay phai O' t6c de) thap trong th&i gian 1 Os ➔ dung 5s ➔ quay trai 1 Os ➔ dung 
5s. Qua tr1nh cu, th§ 1$p 19i. Sau khoang 20 l§n 1$p th1 dc)ng CO' dung 1 Os va sau d6 quay 
phai & t6c de) thap dU'Q'C 5s th1 chuyen sang quay & t6c de) cao khoang 30s th1 dung han. 

B6n trc)n c6 the dung bang each an nut dung "Stop". 
Bai giai mau: (Bai tap 1): 
ChLI'D'ng tr1nh vi§t & LAD: 
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Network 1 Dong contactor chinh Q1 

10.0 10.4 10.1 QO.O 

000:r I -1 i---1 ----( ) 

Network 2 Dong co chay o che do Sao 

10.0 QO.O 10.5 Q0.3 Q0.2 

o□,:r I -I I i--1 -----ii I 
i--1 --1( ) 

Network 3 Dong co chay o che do Tam giac 

QO.O 10.5 10.1 Q0.2 Q0.3 

tQ□3:r 
I -----ii I -I -( ) 

ChU'O'ng tr1nh vi§t & STL: 

tNETlJORK 1 
•,:1 I I _f' / 

IO.O 
QO.O 
I0.4 
IO .1 
QO.O 

j@ETlJORK 2 
2; I 
'.;.·• 

:1D 

'AJ:J 

IO.O 
Q0.2 
QO.O 
I0.5 
Q0.3 
Q0.2 

~NETWORK 3 

LD QO.O 
LD IO. 5 

fo QO. 3 

I0.1 
Q0.2 
Q0.3 

//Dong cont.act.or chinh Ql 

//Dong co chay o che do Sao 

//Dong co chay o che do Ta:rn giac 
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3. Mo hinh xe chuytm nguyen lieu 

XE CHUY~NGUYENLJ$U 

THilNG CHtrA 

eon (§) 10.0 @10,4 
011 @10.1 @10.s 

.@!4v (§)10.2 @10.6 

@ov @10.3 @10.1 

a. Mo ta 

VAN 

e STOP 

@ao.-o @ao.2 

@00.1 @.00.3 

~oo.o 
u, ~ 003 

Mo ph6ng mot xe vc;1n chuyefl nguyen li$U tu nO'i nay den nO'i khac v&i Vi$C l§y nguyen 
li$U tu b6n ChU'a va xa nguyen li$U vao b6n ChU'a khac bang cac LED v&i nhi§u mau sac 
khac nhau. Cung nhLI' cac cam bien va cong tac hanh tr1nh d§u t9o ra ti! dong. 
- lJng dt,mg trong PLC CO' ban: 8i§u khien t6 hqp logic. 
- U'ng dl,mg trong PLC nang cao: 8i§u khien tr1nh ti! 

Cach thU'c n6i day cho mo h1nh nhLI' & mvc II. 

b. Ca.ch van hanh mo hinh: 
Sau khi da n6i day mo h1nh v&i PLC xong, thl)'c hi$n viet chLI'O'ng tr1nh theo bai tc;1p 

dU'a ra ( c6 the ti! kiem tra cac ng5 vao ra bang phan m§m ( dBi v&i S?-200 dung bang 
Status chart)) va sau d6 thl)'c hi$n mo ph6ng v&i mo h1nh. 

Nguyen li$U trong b6n ChU'a khi dang dU'Q'C xa hO?C dU'Q'C r6t vao bieu thi b&i nhCrng 
dong LED ch9y, cac den LED ch9y du6i tLI'qng tmng cho xe dang di chuyen, van thuy ll)'c 
dLI'Q'C bieu th! b&i den sang dan va tat dan. 

Tuy theo yeu cau bai tc;1p ma c6 the 1$p tr1nh xe ch9y & che do ti! dong, che do tay, 
ho?c ho9t dong & ca hai che do. 
c. Bang ky hieu 

K' hi~u Dia chi Chu thich 
Start 10.0 Kh,. 

End 1 /0.1 Con 
Fill 1 /0.2 Ca ien bao X 

End 2 10.3 Con tac hanh t 
Fill 2 10.4 Cam bien bao 
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Stop /0.5 DLl'nQ, thU'<Ynq d6nq. 
Step /0.6 Che dQ bU'&c, thU'<Yng h&. 
Auto /0.7 Che de) tl,J' dc)ng, thU'<Yng h&. 
Dir A QO.O Xe chc;1y v§ hU'&ng A 
Dir B Q0.1 Xe chc;1y v§ hU'&ng B 

Y1 Q0.2 Van xa nquyen li!;!U 
Y2 Q0.3 Van thuy h,rc 

d. Bai tap m§u: 
Xe v~n chuyen nguyen liE;iu hoc;1t dc)ng nhU' sau: 
*Xe v~n chuyen nguyen liE;iu c6 the thl,J'c hiE;in qua cong tac chQn che de): 

- Che de) tl,J' dc)ng: I0.6 
- Che de) bU'&c: 10.7 

*Vi trf ca ban: Xe 6' vi trf cong tac hanh tr1nh End 2 (10.3 va xe chU'a dU'Q'C lam day. 
Ch~ do tLP dong: 

Khi xe 6' vi trf ca ban va cong tac chQn che de) d$t 6' che de) tl,J' dc)ng, khi nhan nut 
kh&i dc)ng (10.0) th1 van xa Y1 m&, v~t liE;iu dU'Q'C d6 vao xe, cam bien Fill 2 dung de nh~n 
biet xe da dU'Q'C d6 day. Khi xe day th1 van xa Y1 mat diE;in va xe ch9y v§ hU'&ng B sau 
th<Yi gian 6n dinh 5s, xe dll'ng li;li tc;1i B (tri;lm nh~n nguyen liE;iu) khi ch9m cong tac hanh 
tr1nh S2. Xy lanh thuy ll)'c cua thiet bi xa dU'Q'C di§u khien va tam chan tren xe dU'Q'C m& 
v~t li!;!U dU'Q'C r6t vao b6n chU'a. Khi xe xa het v~t liE;!U cam bien S4 phat ra trn hiE;!U 1, pit 
tong thuy ll)'c cua thiet bi xa mat diE;in, tam chan tr& v§ vi trf cu, xe dll'ng 5 giay sau d6 
ch9y v§ hU'&ng A. Chu ky ho9t dc)ng dU'Q'C I$p I9i. 

Neu trong chu ky hoi;lt dc)ng ma nut "dll'ng" dU'Q'C an th1 qua tr1nh van tiep tt,ic cho 
den khi xe tr& v§ vi trf ca ban (xe rong va 6' tr9m nh~n nguyen liE;iu) va dll'ng han. 

Ch§ c16 bufYC: 
a moi bU'O'C thl)'C hiE;in phai thong qua nut nhan "start". 
Vf d1,1 : khi an "start" xe dung vi trf van xa dU'Q'C m&, khi xe day th1 S3 tac dc)ng, 

van xa d6ng li;li. Neu tiep t1,1c an "start" th1 xe ch9y v§ hU'&ng B. 
Hay viet chU'ang tr1nh di§u khien xe chuyen nguyen liE;iu nay va sau d6 ket n6i v&i 

thiet bi mo ph6ng de kiem tra hoc;1t dc)ng 6' hai dc;1ng: 
a. 8i§u khien dung t6 hqp logic 
b. 8i§u khien tr1nh tl,J' 

Bai giai m§u: ChU'ang tr1nh dU'Q'C viet theo di§u khien tr1nh tl,I' 
ChU'ang tr1nh dU'Q'C viet 6' LAD: 
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Network 1 hhoi dong o nho tu dong 

10.0 M1.0 

I ----1( s ) 

Network2 f.'.e:s:et o nho tu dong 

10.5 M1 .0 

11----1(R) 

Network 3 8LJOC 1: Ua''.{' hang 

10.3 M1 .0 10.4 M0.0 M0.1 

I 1--1 1--1 I 1--1 I 1---c S ) 

Network 4 Reset buoc 1 

M0.1 

R ) 

Network 5 Buoc 2: Ch•Jyen t·,ang 

M0.1 10.4 M0.2 

I -----11 1--1 ---'( s ) 

Network 6 f.:eset buo,:: 2 

M0.3 M0.2 

'°;5T ~) 
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Network 7 81Joc 3: }la han,;_1 

M0.2 10.1 M0.3 

I --1 11 - --( s ) 
1 

Network 8 Reset l::11Joc ~. 

M0.4 M0.3 

'°,'T ~) 
Network 9 Buoc 4: Tm ve 

M0.3 10.2 M0.4 

I -I i--1 ----'( s ) 

Network 10 Reset Iii.me 4 

M0.5 M0.4 

'°,'T ~) 

Khoa Di~n - Truong TCN KTCN Hung Vu'o'ng Page 124 



Network 11 Buoc 5: t\et thuc 

M0.4 10.3 M0.5 

I ---11 I i--1 --( S ) 

Network 12 F.:eset buoc 5 

M0.1 M0.5 

'";':r ~) 
Network 13 Lay h(1ng 

M0.1 

I 

Network14 

M0.1 

I 

Network15 

M0.2 

I 

Network 16 

T37 

Q0.2 

--( ) 

Set o nho khoi dong 

MO.O 

--( s) 

Dinh thoi gian on dinh sau fd"1i hang da do day xe 

T37 

llN TONI 
+30 ._P-'-T ___ __,_ 

Xe chuven ve tram x~ 

Q0.1 

1------r( ) 

Network 17 

M0.3 

I 

Network 18 

M0.4 

I 

Q0.3 

-------1( ) 

Dinh thoi gian on dinh sau khi xa het hang 

T38 

Network 19 Di chu)ten xe ve tram nhan hang 

T38 QO.O 

I -------1_ ( ) 

I Network 20 Reset o nho khoi dong 

M0.5 MO.O 

'°;':r:) 
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NETWORK 1 

LD IO. 0 

S M1.0, 1 

NETWORK 2 

LDN I0.5 
;R M1.0, 1 

NETWORK 3 

LDN IO .3 -, 
\U... Ml.O 

.uJIJ" I0.4 

.u.N MO.O 

NETWORK 4 

LDN IO .5 
0 M0.2 

R M0.1, 1 

;NETWORK 5 

LD M0.1 

A I0.4 -, 
;;s M0.2, 1 

NETWORK 6 

~LD MO. 3 

ON IO. 5 

R M0.2, 1 

[NETWORK 7 

LD MO. 2 

AN I0.1 

f:.3 MO. 3 .r 1 

NETWORK 8 

~LD MO. 4 

\:ON I0.5 

R M0.3, 1 

1NETWORK 9 

LD MO. 3 

A I0.2 
is MO. 4, 1 

'NETWORK 10 

Vl 
;LD M0.5 
;,: 

c,r,.r I0.5 

R M0.4, 1 

//Khoi dong o nho tu dong 

//Reset- o nho tu don,] 

//Buoc 1: Lay hang 

//Reset bu,:,,::, 1 

//Buoc 2: Chuyen hang 

// Reset lJuoc 2 

//Buoc 3: Xa han,;;r 

//Reset t,,_ioc 3 

//Buoc 4: Trove 

//:Reset buoc 4 

ChLl'O'ng tr1nh dLl'Q'C vi§t & STL: 

Khoa Di~n - Trucing TCN KTCN Hung Vu'o'ng Page 126 



,NETWORK 11 

[// 
LD MO .4 
AN I0.3 
;s MO. 5, 1 

NETWORK 12 

'// 
jLD M0.1 
ON I0.5 
R M0.5, 

~ETWORK 13 

M0.1 
Q0.2 

F~TWORK 14 
i/ / 
lLD MO .1 

1 

\s MO.O, 1 

//Buoc 5: Ket thuc 

//Reset buoc 5 

//Lay hang 

//Seto nho khoi dong 

!.NETWORK 15 //Dinh thoi gian on dinh sau khi hang dado day xe 
:// 
)LD M0.2 
iTOl'-T T37, +30 

NETWORK 16 

\1D T37 
,- Q0.1 

;NETWORK 17 

;.// 
iLD MO. 3 
i= Q0.3 

'.NETWORK 18 
I 
r ...... / 
LD M0.4 
iTON T38, +30 
i 
?. 

NETWORK 19 

)LD T38 
~= QO. 0 

'NETWORK 20 
i,// 
11D 
ON 

M0.5 
I0.5 

R MO.O, 1 

//Xe chuyen ve tram xa 

//Xa hang 

//Dinh thoi gian on dinh sau khi xa het hang 

//Di chuyen xe ve tram nhan hang 

//Reset o nho khoi dong 

4. Do chi~u dai va sap xep vat lieu 
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a. Mo ta 

Elo chieudai vasiipxepvatli~u 

B1 

my;) 

C:, oen bao 

0 Khdld4'ng 

0 
Tl,/O~ng 

Tay 

001'1 @ 
011 IO.O 

@ 
@:•v 10,1 

@ov @ 
10.2 

fl:!····· -i~t"'·· ":::ID ffloo 
B4 BS 

I I 
can g~t can g~t 

I II . 

@@@@ @oo.o @00.2 
103 Io.6 11.1 IU 

@@ @ 
(§)00,1 (§)00.3 

I 0.4 10.7 I 1.2 

@@ @ @00.0 
u ... I 0.5 l 1.0 113 ~ 00.3 

Mo h1nh mo ph6ng m(>t h~ th5ng bang tai v~n chuyen go va sap x§p cac lo9i go c6 
chieu dai ngan khac nhau vao cac thung chua bang cat can g9t khf nen. Hang LED l&n & 
tren tLl'Q'ng tnmg cho cac do9n go di chuyen tren bang tai, hang nh6 & dLl'&i la bang tai. 
Go trong thung chLPa dLl'Q'C sap x§p thanh hang 
- U'ng d1,1ng trong PLC ca ban: Dieu khien t6 hQ'p logic. 
- U'ng d1,1ng trong PLC nang cao: Dieu khien trlnh tl,I' 
b. Cach van hanh mo hinh 

Sau khi da n6i day mo h1nh v&i PLC xong, thl)'c hi~n vi§t cht.l'O'ng tr1nh theo bai tc';lp 
dLl'a ra ( c6 the tl,I' kiem tra cac ng6 vao ra bang phan mem ( d5i v&i S7 -200 dung bang 
Status chart)) va sau d6 thl,l'c hi~n mo ph6ng v&i mo h1nh. 

ChT c6 the d$t go tren bang tai dLl'Q'C n§u bang tai ho9t d(>ng. Vi~c d$t nhCrng thanh 
go dai ngan khac nhau dLl'Q'C t9o ra bang each an nut "Kh&i d(>ng" lau hay ngan. Khi cac 
thanh go nay di qua cac cam bi§n quang th1 cac cam bi§n nay se thay d6i tr9ng thai. Gae 
can g9t n§u dLl'Q'C kich ho9t th1 cac thanh go ngay vj trf cua n6 se bi§n mat va sau d6 m(>t 
thanh LED trong h(>p sang len cho bi§t go da vao trong h(>p. Tuy theo bai t~p d$t ra ma c6 
the phat hi~n dLl'Q'C ngLl'ai thl,l'c hanh vi§t chLl'O'ng tr1nh sai hay dung. 

c. Bang ky hieu: 

Dia chi Chu thfcb 
/0.0 
10.1 Cam bi§ 

B2 10.2 Cam bi§ 
B3 /0.3 Cam bi§ 
B4 /0.4 Cam bi§ 
B5 /0.5 Cam bi§n 
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B6 /0.6 
B7 /0.7 
B8 11.0 
SI /1.1 

/1.2 
/1.3 
/1.4 
QO.O 
Q0.1 
Q0.2 

0en bao Q0.3 

d. Bai tap mau: 
Mo h1nh do chi§u dai va sap xep vc;1t li$U dLI'Q'C dung de mo ph6ng Vi$C sap xep cac 

thanh g6 c6 chi§u dai ngan khac nhau tren bang tai vao cac thung khac nhau. 

H$ thong c6 the hoc;it d¢ng & hai che d¢: tl)' d¢ng va tay. 

D Ch~ dq ti! dqng: 

Khi "den bao" sang bao hi$LI h$ thong san sang lam Vi$C. Bang each nh§n nut 
"Kh&i d¢ng" thl "den bao" tat va m¢t tfn hi$LI kh&i d¢ng dU'Q'C tc;io ra. Cac thanh g6 dan 
dU'Q'C d$t len bang tai (bang nut §n kh&i d¢ng) va bang tai chuyen d¢ng. 

Chi§u dai cua thanh g6 dU'Q'C nh~n biet bang cac cam bien quang 81, B2, B3. 0i§u 
nay c6 nghTa: 

Cam bien B1 tac d¢ng tU'O'ng Crng g6 ngan. 

Cam bien B1 va 82 tac d¢ng tU'ang Crng g6 trung blnh. 

Cam bien B2, B2 va 83 tac d¢ng tLI'ang Crng g6 dai .. 

Khi g6 ngan den cam bien B7 th1 "Tay gc;it 1" se day thanh g6 nay vao thung 1. Khi 
g6 trung blnh den cam bien B8 thl "Tay gc;it 2" se day thanh g6 nay vao thung 2. G6 dai thl 
dU'Q'C di chuyen tiep h,ic den khau XU' Ii ke tiep. Tay gc;it 1 va tay gc;it 2 dU'Q'C SU' d1,Jng bang 
khf nen dU'Q'C di§u khien khoang 1 giay va sau d6 tr& v§ vj tr1 ca ban cua n6. 

Sau khi Slf sap xep thanh cong (tLI'ang Crng v&i cac cam bien quang 84, 85 va B6) 
thl thiet bi tl)' d¢ng phat tin hi$LI kh&i d¢ng tiep theo va bang tai lc;ii vc;1n chuyen g6 tiep t1,Jc. 

D Ch~ dq tay: 

CJ che d¢ tay m6i thanh g6 dU'Q'C XLI' ly xong th1 yeu c§u kh&i d¢ng lc;ii h$ thong 
bang tay. Tfn hi$LI kh&i d¢ng chT dU'Q'C phep XU' ly neu vi$C di§u khien tm&c day dU'Q'C bao 
bang den. Ngay sau khi sap xep thanh cong thl den bao lc;ii sang 

Tay g.;tt I va II dll'Q'C di~u khilm bang tay tll' nut nhan di~u khi~n. . 
Ghi chu: Day chi la mqt khau sap x~p go, va go dU'Q'C d~t vao bang tai nhO' vao nut 
nhan kh6'i dqng. E>i~u nay c6 nghTa nut nhan kh6'i dqng Vll'a dong vai tro kh6'i dqng 
Vll'a la nO'i cung cap go cho bang tai. 

Hay viet chU'ang trlnh di§u khien h$ thong nay va kiem tra bang mo hlnh & hai each: 
a. Dung t6 hQ'p logic 
b. Dung phLI'ang phap di§u khien trlnh tl)' 
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Bai giai mau (dung t6 hO'p logic): 
ChU'O'ng tr1nh vi@t & LAD: 

Network1 

SM0.1 

Network 2 

11 .1 

I 

Network3 

11.2 

I 

Network 4 

11.2 

I 

Q0.3 

s ) 
1 

QO.O 

R ) 

3 

MO.O 

R ) 

3 

MO.O 

--( s ) 
1 

MO.O 

----1( R ) 

QO.O 

--1 p -I -----1( R ) 
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Network5 

10.0 Q0.0 

I l'L~) 
Q0.3 

R ) 

Network6 

10.1 M0.1 

I I I p I ( s ) 
1 

Network7 

10.1 10.2 M0.2 

I I I I I l'L~) 
M0.1 

R ) 

1 

Network3 

10.1 10.2 10.3 M0.1 

I I I I I I I I I p I ( R ) 

2 

Network9 

M0.0 M0.1 10.7 Q0.0 

I I I I I I l'L~) 
Q0.1 

s ) 
1 

Network10 

M0.0 M0.1 10.7 Q0.0 

I I I I t I I I p I ( R ) 

1 

Network 11 

11.3 10.7 Q0.0 M0.0 Q0.1 

I I I I I I I I I I I p I ( s ) 
1 

Network 12 

M0.0 M0.2 11.0 Q0.0 

I I I I I I l'L~) 
Q0.2 

s ) 
1 

Network13 

M0.0 M0.2 11.0 Q0.0 

I I I I I I I I p I ( R ) 

1 
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Network 14 

11.4 11.0 Q0.0 M0.0 Q0.2 

I I I I I I I I I I I p I ( s ) 
1 

Network 15 

10.4 M0.0 Q0.0 

1~5:r I I p s ) 
1 

Q0.3 

s ) 

Q0.1 

R ) 

2 

M0.1 

R ) 
2 

Network 16 

M0.0 10.6 Q0.3 

I I I I I N I ( s ) 
1 

Network 17 

10.4 M0.0 Q0.3 

1~5:r I I I p 

~s) +) 
3 

Network 18 

10.6 M0.0 Q0.3 

I I I I I I N s ) 
1 

M0.1 

R ) 

2 

Q0.0 

R ) 
1 
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5. Thi§t bi nang hang 

a. Mo ta 

THlfa B! NANG HANG 

a:on 
Ofl 

Thanh chin ESn ming 

@10.0 @ro.4 

@10.1 @ro.s 

@10.3 

© 00.0 © 00.2. 

© 00.1 @00.3 

©
00.0 

+U" ••• ·-, 
00.3 

Mo ph6ng mot h~ thong nang hang bang cac den LED v&i nhi§u mau sac khac 
nhau. Hang h6a tLP ban Ian th§p dU'Q'C dU'a len cao sang ban Ian 2 nho vao ban nang. H~ 
thong nay thLI'<Yng th§y trong vi~c sap xep hang h6a trong kho ho$c dU'a hang hoa vao cac 
khoang ch(ra hang cua may bay. 
U'ng d1,mg: 
- PLC ca ban: 0i§u khien t6 hQ'p logic 
- PLC nang cao: 8i§u khien tr1nh ti)' 

Ket noi day nhLI' tr1nh bay & mvc II. 
b. Cach van hanh mo hinh 

Sau khi da noi day mo h1nh v&i PLC xong, thl)'c hi~n viet chU'O'ng tr1nh theo bai t~p dU'a 
ra (c6 the ti)' kiem tra cac ng5 vao ra bang ph§n m§m (doi v&i S?-200 dung bang Status 
chart)) va sau d6 thl)'c hi~n mo ph6ng v&i mo h1nh. 

V~t the tren ban Ian 1 xem nhLI' do mot nai khac chuyen den. C(r sau khi v~t the dU'Q'C 
dU'a sang ban nang th1 mot v~t the tren ban Ian 1 lc;1i xu§t hi~n. V~t the tren ban nang dU'Q'C 
dU'a sang d§u ben kia cua ban nang nho vao bang tai tren ban nang (tLI'Q'ng tfLI'ng b&i 
LED chc;1y du6i). Khi v~t the dU'Q'C dU'a sang ban Ian 2 th1 n6 se Ian den cuoi ban va dLPng 
lc;1i 1 s va sau d6 ti! bien m§t. 
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c. Bang ky hieu 

Kyhi~u fJja chi Chu thfch 
ON /0.0 Kh&i dong h~ thf>ng, thLI'O'ng h&. 
OFF /0.1 DL.l'ng h~ thf>ng, thLI'O'ng d6ng 
S2 /0.2 Bao hang 6' vi trf cu6i ban nang, thLI'cmq d6ng 
S3 10.3 Gi&i h,;m dU'&i ban nang, thLI'O'ng d6ng 
S4 10.4 Gi&i hc;m tren ban nanq, thLI'O'nq d6nq 
S5 /0.5 Bao hang 6' cu6i ban Ian 2 

Thanh chan QO.O Chc;in hang h6a 6' ban nang 1 
Bang tai Q0.1 Bang tai chuven hang 

K1 Q0.2 Nang hang hoa len 
K2 Q0.3 H9 ban nang xu6ng 

d. Bai tap mau 

Thiet bi nang hang ho9t dong- nhLI' sau: 
Hang h6a dU'Q'C dc;it san tren ban Ian 1. Ban nang 6' vi trf gi&i hc;rn dU'&i th1 khi an nut 

kh&i dong "ON", bang tai tren ban nang ho9t dong, dong th6'i thanh chan h9 xu6ng (s& 
d1,mg khf nen) khoang 2s de hang h6a dU'Q'C dLI'a sang ban nang. Sau d6 thanh chan tr& 
v§ vi trf co. 

Khi hang h6a den vi trf cu6i ban nang (S2), th1 bang tai dl.l'ng. Kh&i dong tl.l' K1 cua 
dong CO' M1 c6 di~n keo ban nang len. Khi den gi&i hc;1n tren th1 ban nang dl.l'ng lc;ti. Bang 
tai bat d§u chuyen dong dU'a hang sang ban Ian 2. Khi hang den c6ng tac hanh tr1nh S5 
th1 bang tai dl.l'ng. Kh&i dong tl.l' K2 cua d(mg CO' M1 c6 di~n hc;t ban nang xu6ng, den gi&i 
hc;tn dU'&i th1 dl.l'ng. 

Qua tr1nh m&i 19i bat d§u cho den khi nao nhan nut dung "OFF" 
Hay viet chLI'O'ng tr1nh dieu khien thiet bi nang tren va kiem tra bang m6 h1nh theo hai 

each: 
a. Viet theo t6 hQ'p Logic 
b. Viet theo di§u khien tr1nh tlJ'. 

Bai giai mau (Viet theo phLI'O'ng phap tr1nh tV'): 
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ChU'O'ng trlnh vi§t 6'. LAD: 

Network 1 Set o nho tu dong 
Network 10 F:eset buoc 5 

10.0 M20.0 

I --( s) 

Network 2 Reset o nr,o t1.1 dong 

10.1 M20.0 

I -I -----1.( R ) 

M15.5 M15.4 

'°;'T ~) 
1 

Network 11 Bi.me 5: f{et thuc 
Network 3 Buoc 1: Nhan hang 

M20.0 M20.1 M15.1 

I---1 I -I -( 
8 ) 

M1 5.4 10.3 M1 5.5 

-I --1 1 -I ----r( s ) 

Network 4 F;eset buoc ·1 Network 12 Reset b1;0,:: 5 

M15.2 M15.1 M15.1 M15.5 ";1T R) ",1T ~) 
Network 5 Buoc 2: Nang hang 

M15.1 10.2 M15.2 Network 13 Set o nho khoi dong 

i--1 ---11 1 1---c s ) M15.1 M20.1 

1--( s) 
Network 6 Reset buoc 2 

M15.3 M15.2 '°;1y~) 
Network 7 Buoc 3: Chuyen hang 

Network 14 Reset o nho khoi dong 

M15.5 M20.1 

'°;1TR) 
M15.2 10.4 M15.3 

1---1 1 
-I --c s ) Network 15 khoi dc,ng ban9 tai tren ban nan~1 

M15.1 Q0.1 

Network 8 F;eset buoc 3 

M15:r 
) 

Network 9 Buoc 4: Ha ban nang 

M1 5.4 10.5 M1 5.4 

1----ill - -c s ) 
1 
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Hetwork 16 Dinh thoi gian thanh char, co die.n 2:s 

M15.1 T37 

li------11 p IN TOF 

+20 PT .__ ____ _ 

tletwork 17 Dong die.n c:ho th,;inh i:J,an 

T37 QO.O 

1-------i( ) 

tletwork 18 r,iang hang hoa 

M15.2 QO 2 

-I -( ) 

tletwork 19 H,, b,;in nar,g 

M15.4 Q0.3 

1-------i( ) 

ChLPCYng trinh vi~t & STL: 

NETWORK 1 //Seto nho tu dong 

IO.O 

M20.0, 1 

NETWORK 2 

'.LDN IO .1 

NETWORK 3 
i/ / 
0

LD M20.0 
AN M20 .1 

'S MlS.l, 

(NETWORK 4 

1 

MlS.2 
I0.1 

MlS.1, 1 

NETWORK 5 

jLD M15 .1 
~1' .. N . IO. 2 

MlS. 2, 1 

// Reset. o nho tu doni;_f 

//Buoc 1: Nhan hang 

//Reset buoc 1 

//Buoc :Hang hang 

NETWORK 6 

jLD 

'oN 
MlS.3 
I0.1 

iR M15. 2, 1 

:;NETWORK 7 

'.LD M15. 2 

:.UJ IO. 4 
}S M15. 3, 1 

NETWORK 8 

)LD M15. 4 

foN IO .1 
M15. 3, 1 

NETWORK 9 
lt-'l 
"'LD M15. -4 
;A IO. 5 

,S MlS.-4, 1 

.'NETWORK 10 

'LD M15 .5 
~ON I0.1 
' ;R MlS.4, 1 

Khoa Di~n - Trucing TCN KTCN Hung Vuong 

// P.e.3et buoc 2 

//Buoc: :3: Chuyen hani;_, 

//Reset. buoc: 3 

// Buoc: -4: Ha b,:tn nang 

/ /Reset buoc 5 

Page 136 



~ETWORK 11 

LD M15.-4 

AN I0.3 

ls M1s.s, 1 

J'JETWORK 12 

;// 
'LD M15.1 

ON I0.1 

fR M15.5, 1 

bETWORK 13 

ILD M15.1 

;S M20 .1, 1 

NETWORK 1-4 

;,/ ,/ 

LD M15.5 

ior.r IO. 1 
R M20.1, 1 

!NETWORK 15 
,/ / 
i~D M15.1 

0 M15.3 

- Q0.1 

NETWORK 16 

(LD M15 .1 
/EU 

TOF T37, +20 

!NETWORK 17 
i 

]LD T37 

QO.O 

lNETWORK 18 

' ;// 
(LD 

I 
' 

M15.2 

Q0.2 

:N'ETWORK 19 

~// 
'LD M15. -4 
~= Q0.3 

//Buoc 5: Ket thuc 

// Reset buoc 5 

//Seto nho khoi dong 

//Reset o nho kho i dong 

//Khoi don,:;r bani;, tai tren ban nang 

//Dinh t.ho i gian t.hanh chan co dien 2 s 

//Dong dien cho thanh chan 

/ /Nang hang hoa 

//Ha ban nang 

6. Thi@t bi vo nt.P&c chai 
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a. Mo ta 

THIET Bl v6 
NtJCICCHAI 

VI trr trEn c::Ua 
c::.1'nvd nu'CJc:: 

Vltrfdu'dlc::lla 
c::.1'n v<I nu'dc:: 

KOt ChJng c::hal 

83ng t.\J O'u'a Chai @ e ® 
;,:.!l~1:\,"n,,tv\~< x<~ @ @ @ 

ra;J cam bl4'n 
l!J v! trf 

Ci) e&n!xio 

e Khd:1114ng 

'@10.0@10.4 

(§)10.1 

@10.2 

@10.3 
' 

' @oo.o @oo.3 

@00.1 @oo.4 

@00.2 @oo.s 
~ 00.0 

U, \:.:, 00.S 

Mo ph6ng mofthiet bi vo nLI'&c chai c6 cac cam bien, cong tac hanh trlnh va SlJ' chuyen 
dong bang cac LED 
U'ng dl,lng: 
- PLC CO' ban: 8i§u khien to hQ'p logic 
- PLC nang cao: 8i§u khien trlnh t{J' 

Cach ket n6i day nhLI' 6' ml,lc II 
b. Cach van hanh mo hinh 

Sau khi da n6i day mo hlnh v&i PLC xong, th{J'c hi$n viet chU'O'ng trlnh theo bai ti;lp dU'a 
ra ( c6 the t{J' kiem tra cac ngo vao ra bang ph§n m§m ( d<Si v&i S7 -200 dung bang Status 
chart)) va sau d6 th{J'c hi$n mo ph6ng v&i mo hlnh. 

Hai chai bla ben phai dU'Q'C xem la chai rang. Chai 6' vj tri thCr ba dU'Q'C xem nhU' 
chai da dLI'Q'C dU'a den dung vj trf. NLI'&c trong chai dang len dU'Q'C mo ph6ng bang den 
LED sang d§n. Tuy vao SlJ' sang d§n nay ma c6 the djnh th&i gian lam d§y chai. Khi chai 
da dU'Q'C do d§y nLI'&c va neu bang tai vi;ln chuyen chai ho9t dong thl chai d§y t{J' dong 
dU'Q'C chuyen sang bang tai dU'a chai vao ket. Mot tin hi$U se phat ra neu chai da dung 6' 
vj tri trong ket. Khi ket d9t den 12 thl n6 khong the t{J' Reset dU'Q'C. 8e c6 the x6a cac LED 
trong ket nay phai §n nut "Kh&i dong". 
8e ho9t dong gi6ng th{J'c te thl khi c§n vo nU'&c den mi$ng chai phai dll'ng l9i 1s de on 
djnh. 

c.Bang ky hieu 

Ky hieu Dia chi Chu thich 
S1 10.0 Gi&i h9n tren cua c§n vo nu&c, thLI'&nq d6nq 
S2 10.1 Gi&i h9n dU'&i cua c§n vo nLI'&c, thLI'&ng dong 
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S3 10.2 Cam bien vi trf chai, thU'O'nq h& 
S4 10.3 Kh&i d<)nq h~ th6nq, thU'O'nq h& 
S5 10.4 Chai dunq vi trf tronq ket, thU'O'ng h& 
K1 Q0.0 Van xa nu&c 
K2 Q0.1 H9 can VO nU'&C xu6ng 
K3 Q0.2 Nang can VO nU'O'C len 
K4 Q0.3 Banq tai vc;1n chuy€m chai n:inq 
K5 Q0.4 Ben bao ket day 

c. Bai tap m§u: 
Thi~t bi vo nLI'O'C chai ho~t d9ng nhLI' sau: 

TrU'&c khi vc;1n hanh thiet bi vo nU'&c chai th1 cac chai r6ng phai dU'Q'C d$t len bang tai. 
Neu sau d6 nut nh§n kh&i d(>ng ( 10.3) dU'Q'C tac d(>ng, th1 bang tai se vc;1n chuyen chai 
rong v&i thO'i gian tr1 hoan ban dau la 1 s. Bang tai dung I9i khi c6 mot chai den cam bien vi 
trf (10.2). 

Bay giO' can vo nU'&c se h9 tu tren xu6ng, khi d§n gi&i h9n dU'&i (10.1) th1 dung l9i, 
sau d6 1s th1 van xa se dU'Q'C m& d6 nU'&c vao chai, van xa se d6ng l9i khi chai day thO'i 
gian lam day keo dai khoang 3s. 

Sau khi van xa d6ng l9i 1 s th1 can vo nU'&c dU'Q'C nang fen, den gi&i h9n tren (10.0) th1 
dung I9i. Sau d6 1s th1 bang tai vc;tn chuyen chai r6ng I9i ti§p tl,lc va qua tr1nh cu, the I$p 
l9i. 

Chai da d6 day nU'&c dU'Q'C dU'a sang bang tai dU'a chai vao ket khi bang tai chai rong 
ho9t dong, khi chai dung vi trf trong ket th1 c6 mot tfn hi~u phat ra (10.4). 

Qua tr1nh dU'Q'C I$p di lap I9i cho den khi nao s6 IU'Q'ng chai trong ket du 12 th1 den 
bao sang len va h~ th6ng dung I9i. Qua tr1nh m&i l9i bat dau khi nut nh§n kh&i d<)ng dU'Q'C 
tac dong. 

Hay viet chU'O'ng tr1nh dieu khien va kiem tra b~ng mo h1nh. 
Bai giai m~u (ChU'O'ng tr1nh dU'Q'C viet theo t6 hqp logic): 
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ChU'O'ng tr1nh viet & LAD 
Network 8 Thoi glan cho :sau l,:hi lam ci;;iy 

M2.0 T41 

I 
]

IN TONI 

+10 i.:..P..;.T ___ _._ 

Network9 Nang can sau h:hi cho 

T41 Q0.2 

8 ) 
1 

Q0.3 

R ) 
1 

M0.1 

8 ) 
1 

M2.0 

R ) 

Network 10 Di.mg n;<:,ing can 

M0.1 10.0 Q0.2 

I I I I I p R ) 
1 

M1.0 

8 ) 
1 

M0.1 

R ) 
1 

Q0.1 

R ) 

Network 11 Tlnh thoi gian nong 

M1.0 T39 

I _,J TONI 

Network 12 Dua chai vao Ket 

T39 Q0.3 

~M~./ Le R) 

Network 13 dem c:hai 

10.4 co 
I P 11---------ICU CTU 

I 

MO.O 

'1--------------IR 
I 

+12 .._P_V ___ _, 
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Hetwork 14 bao du ·12 chai 

co Q0.4 

I C s ) 

Hetwork 15 

co Q0.3 

I ( R ) 

Hetwork 16 thoi gian bao day ket (2s) 

Q0.4 T40 

I 
]

IN TONI 
+10 ._P_T ___ ___._ 

Hetwork 17 Lap lai chu ky 

T40 M0.0 

~QO.' 
~ R) 

ChU'ang tr1nh dU'Q'C vi§t & STL: 
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;NETWORK 1 

://Khi nhan I0.3 

LD I0.3 

LD M0.0 

'.EU 
OLD 

R Q0.0, 3 

;~~ Q0.3, 1 

NETWORK 2 

LD IO. 2 

EU 
'R Q0. 3, 1 
:_-s QO .1.r 1 
R Q0.2, 1 

bETWORK 3 

iLDN IO .1 

iEU 
:R Q0 .1, 1 

/NETWORK -4 

LD MO. 5 
TON T37, +20 

NETWORK 5 

::/' ,/ 

.LD T37 

f5 Q0.0, 1 
;R Q0. 3, 1 

R M0.5, 1 

\NETWORK 6 

\LD Q0. 0 
iTOM T3 8, +-40 

iNETWORK 7 

Q0.1 

T38 

Q0.0, 1 

M2.0, 1 

iNETWORK 8 

0/ / 
.LD M2 .0 
TON T-41, +10 

//khoi dong he thong 
(NO) thi bang tai se hoat 1::'li:m,;:r 

//dun~, b•:Ui>J tai-va ha c:an 

//Dung ha c:an va on dinh 2s 

//thoi gian on dinh 

//Mo van xa 

//Tinh thoi gian larn day 

//Dong van xa 

// Tho i gian c:110 sau khi larn day 
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iJ,JETTifORK 9 

LD 

s 
iR 

T41 

Q0.2, 1 
QO. 3, 1 

MO .1, 1 
M2. O, 1 

~rETTifORK 10 
);' i 
·.;•' 

M0.1 
IO.O 

Q0.2, 
M1.0, 

M0.1, 
QO. 1, 

'iR 
IR 
NETTifORK 11 

[1LD M1.0 

~ETTifORK 12 

~I I 
LD T39 

1 
1 
1 

1 

S QO. 3, 1 
,iR Ml.O, 1 

iNETTifORK 13 

~/ / 
~LD IO. 4 

tEU 
LD MO. 0 
CTU CO, +12 

~ETTifORK 14 

'iLD CO 

NETTifORK 15 

LD co 
IR Q0.3, 1 
;~ 

!}.JETTifORK 16 
~! I , 
filLD QO .4 
hofJ T40, +10 

[NETTifORK 17 

T40 

MO.O 

~R Q0.4, 1 

I /Hang can sa:u }::hi cho 

//Dung nan,;;r can 

//Tinh t.hoi gian nang 

//Dua chai vao ket. 

//elem chai 

//bao du 12 chai 

//t.hoi gian bao day ket (2s) 

//Lap lai chu ky 

7. Thi~t bi trfm h6a ch§t 
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a. Mo ta 

THIET BJ TRQN 
Ji)O 

:, ~ :: I" 11 e 
,::'_'. AI3 
}' 

~ A 

,:,_ , ,:,_ 
PC 03 04 

0 On 

Oft @~12 

@!4V @AI3 

@ov @Al•@[ 

@11 

@12 

AI3 .All 

Ji)O 

" " 

Al4 Al2 

0 
Al4 

@01@04 

@02@0• 

@03 

u,@ 

Mo phong mc)t thiet bi trc)n djnh li.J'Q'ng, SU' dt,mg cac cam bien analog de do ILI'Q'ng ch§! 
long chll'a trong b1nh va do nhi$t de) trong b1nh. Nhi$t de) va ~LI'Q'ng ch§t long trong b1nh c6 
the dU'Q'C di§u chTnh tm&c b~ng cac phim chTnh' djnh ben ngoai. 

U'ng dt,mg trong PLC nang cao (di§u khien tu§n tl)', SU' ly tin hi$U analog, cac phep 
toan, be) di§u chTnh 2 diem ... ) 

b. Cach van hanh mo hinh 
Vai net ve m6 hinh: 

0ay la mo h1nh thiet bi trc)n dung cac cam bien analog. Mo h1nh nay dU'Q'C thiet ke 
cho cac PLC c6 g~n cac m6 ciun ngo vao analog c6 ngo vao la cii?n ap (0 .. 10V). Tuy theo 
lo9i PLC va cOng tuy theo cac modul ng6 vao analog hi$n c6 ma chung ta c6 the dU'a ra 
mot s6 bai t~p phu hQ'p. 
Ghi chu: 

_ Cam bien do nhi$t de) & mo h1nh nay dU'Q'C thiet ke phl;I thuc)c va V3. C6 nghTa la 
neu V3 dU'Q'C cung c§p di$n th1 nhi$t de) tang d§n tll' khoang 5°C len va den ClfC d9i la 
100°C. Neu V3 m§t di$n th1 nhi$t dQ tl! dong giam xu6ng tll' tll'. 

06i v&i cam bien do ILI'Q'ng ch§! long, th1 n6 chT do dU'Q'C t9i m6i thai diem chT v&i 
mot bO'm ch§! long. TL!'c la neu nhU' bO'm A ho9t dong th1 bO'm B phai ngU'ng va ngU'Q'C 19i. 

c. Bang ky hieu 

Ky hi?U EJja chi Chu thich 
Al1 AIWO Cam bien nh~n biet ILI'Q'ng ch§t tong trong b1nh 
Al2 AIW2 Cam bien nh~n biet nhi$t d¢ tronQ b1nh 
Al3 AIW4 0~t chTnh tm&c ILI'Q'ng ch§! long c§n thiet 
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Al4 AIW6 0c;'!t ch1nh trU'&c nhi$t do can thiet 
ON 10.0 Kh&i dong h$ thong, thU'O'ng h& 
OFF 10.1 DCrnq h$ thonq, thU'O'nq d6nq 
V1 QO.O Barn chat long A 
V2 Q0.1 Barn chat long B 
V3 Q0.2 Cunq cap nhi$t cho b1nh tron 
V4 Q0.3 Van xa chat long 
M1 Q0.4 Qw;1t tron h6a chat 

d. Bai tap m§u: 
Thiet bi tron h6a chat ho1;tt dong nhU' sau: 

C6 hai lo9i chat long Ava B can dU'Q'C tron v&i nhau theo ty 1$ 1/3. Nhi$t do can thiet 
d§ tron hai chat nay dU'Q'C dc;'!t ch1nh & Al4. LU'Q'ng chat long muon tron dU'Q'C d$t ch1nh & 
Al3. 

Khi an nut kh&i dong "ON" th1 bO'm B ho9t dong tm&c. Sau khi chat long A d9t den 
mCJ,c can thiet th1 dCrng l9i (dLI'Q'C nh~n biet b&i cam bien Al1 ). Nhi$t. do trong b6n tron 
dU'Q'C tang dan len den gia tri d$t (sai so cho phep la ±10%, dU'Q'C nh~n biet b&i cam bien 
A12) th1 bO'm chat long A ho9t dong, d6ng thO'i qu9t trong b6n tron cOng quay. Khi chat 
long Ada d6 dung IU'Q'ng cho phep th1 barn A dCrng. Qu9t tron tiep h,tc quay trong khoang 
thO'i gian 1 Os nO,a th 1 dCrng l9i. Sau d6 van xa tl,I' dong m& ra d§ xa chat long da tron vao 
b6n ChU'a. 

Qua tr1nh m&i l.;ii b.ftt dau, neu nut nhan "ON" dU'Q'C an. H$ thong c6 th§ dCrng neu 
nhan nut dCrng "OFF". 

Hay viet chU'ang tr1nh di§u khi§n b6n tron nay. 
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Bai giai m§u: 
ChU'D'ng tr1nh vi§t & LAD: 

Network 1 Khoi dong he thong 

10.0 M0.0 

I ------1( s ) 

Network 2 Dung he thong 

10.1 M0.0 

Iii-------t(R) 
1 

Network 3 

SM0.0 

Dat chinh luong chat lon£1 can tron 

---1EN 

MOV_W 

EN01------ti1 

AIW4 IN OUT VW10 ..._ ____ _. 

Network 4 Dal: chinh nt1iet do iron ccan thiet 

SM0.0 MOV_W 

EN ENO 1------ti1 

AIVV6 IN OUT VW12 

Network 5 Xac clinh luong chat long B can thiet 

SM0.0 DIV_I 

EN ENO 

VW10 IN1 OUT #Tam_thoi2 

+3 IN2 

Network 6 f{hoi dong born chat long B 

M0.0 Q0.1 

I ---ii Pl 1--------1( s ) 

Network 7 Dun9 b1Jm 8 
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MUL_I 

EN ENO 

#Tam_thoi2 1h11 OUT VW22 

+2 IN2 
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Network 8 Xeic dinh luong cr1at long 8 dei du muc can thiet 

AIWO M0.1 

>=I 1--( ) 
Wl/22 

Network 9 Xeic dinh luong chat long ,/.\ da du muc can thiet 

AIWO M0.2 

>=II 1--------1( ) 
Wl/10 

Network 10 Gioi han duoi nhiet do dat 

SMO.O MUL_I 

ENOt-------------EN 

WV12 IN1 

+10 IN2 

OUT #Tam_thoi1 _____ ___. 

Network 11 Gioi h;;in tren nhiet do deit 

#Tam_thoi1 IN1 

+9 IN2 

SMO.O MUL_I 

EN01-------------1EN 

WV12 IN1 

+10 IN2 

OUT #Tam_thoi3 #Tam_thoi3 IN1 

+9 IN2 

Network 12 Xeic dinh xem nhiet do bon tron dei dat den gia tri deit? 

Al\/1/2 AIW2 M0.3 

>=I I I <=I I ( ) 
Wl/14 Wl/16 

Network 13 Ceip nhiet cho bon tron 

M0.1 M0.3 Q0.2 

I I 
I 

I ( ) 

Network14 Bat quat tron 

M0.3 Q0.4 

I ( s ) 
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MUL_I 

ENOi-----!11 

OUT WV14 

MUL_I 

ENOr-----,i 

OUT WV16 
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Network 15 Bom ,LI, hoat dong 

M0.3 Q0.0 

I I p I ( s ) 
1 

Network 16 Dung Bom ,LI, khi Juong cf·,at long da d1..1 

M0.2 Q0.0 

M: □:r ~) 
Network 17 Dinh thoi gian tron 

Q0.0 T37 

-1--IN IN TOF 

+10 PT 
L--------1 

Network 18 Xa chat long da tron 

T37 Q0.3 

I --1 N -I -----1( s ) 
1 

Network 19 Dong van::<;~ khi chat lonf1 trong thung da xa het 

AIWO Q0.3 ==l:r R) +O 1 

M0.0 

I 

ChU'O'ng tr1nh vi§t 6' STL: 
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[NETT.JORK 1 //Khoi dong he thong 

tLD · IO. 0 
,5 MO.O, 1 

/NETT.JORK 2 / /Duni;_, he t.hong 

~// 
SLDN I0.1 

tR MO.O, 1 

'N-ETT.JORK 3 //Dat c_hinh luong chat lon,;r ce.n tron 

~(~ SMO.O 

t,/ /' 
fLD 
~MOVT.J 
t: 

AIT.J-4, VT.J10 

//Dat chinh nhiet do tron can thiet 

SMO.O 
AIW6, VT.J12 

~NETWORK 5 //Xac dinh luong chat long B can thiet 
i// 
{LD 
tm)VW 
;;; 
'-11.ENO 

~/ I 
~AENO 
nmvw 
;*I 

SMO.O 
VW10, #Tarn thoi2 

+3, #Tarn_thoi2 

#Tarn_thoi2, VW22 
+2, VW22 

~ETT.JORK 6 //Khoi dong 1:iom chat long B 

~/ / 
[u, MO.O 

<EU 
~ 

i~S Q0.1.r 1 

'NETWORK 7 

¥// 
iLD MO. 1 

~ON MO.O 
tR QO.O, 1 

tkETWORK 8 

//D.uni;_, born B 

//Xac dinh luong chat long B da du rnuc can thiet 

~LDliJ>= AIWO, VT.J22 
M0.1 

~ETT.JORK 9 // Xac dinh l uon,;;r chat loni;_, A d.a du muc can t.hiet 
ill :~· . 

~LD 
;MOVT.J 

lliAENO 
~*I 
[AENO 
~MOVW 

~*I 

AIWO, VT.J10 
M0.2 

//Gioi han duoi nhiet do dat 

SMO.O 
VW12, #Tarn thoi1 

+10, #Tarn_thoi1 

#Tarn_thoi1, VW14 
+9, VT.J14 
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NETliJORK 11 //Gioi han tren nhiet do dat 

SMO.O LD 
1MOVliJ 
AENO 
r.r 

VliJ12, #Taro thoi3 

;AENO 
'MOVliJ 
-r.r 

+10, #Taro thoi3 

#Taro_thoi3, VliJ16 
+9, VliJ16 

:NETliJORK 12 //Zac; dinh xem nhiet do bon tron da dat den ,;;_ria tri dat? 

LDliJ>= AiliJ2, VliJ14 
AliJ<= .A.IliJ2, VliJ16 

;= M0.3 

NETliJORK 13 

i~~ 
).N 

M0.1 
M0.3 
Q0.2 

iNETliJORK 14 
I I 

;•' ,' 

LD MO .3 

)3, Q0.4,r 1 
s 
NETliJORK 15 

LD M0.3 
EU 

NETliJORK 16 

LD M0.2 
ON MO.O 

-"R QO.O, 1 

'.NETliJORK 17 
; I l 

·;,• •' 

LD QO.O 
~ 

JED 
" TOF T37, +10 

0NETliJORK 18 
U/ 
\11i T37 
JED 

;S QO. 3, 1 

NETliJORK 19 

,LDW= 
b•.r 
" 
~R 
1: 

l!.IliJO, +0 
MO.O 
QO. 3, 1 

//Cap nhiet c:ho bon tron 

//Bat quat tron 

//Bom A hoat. dong 

// Dun,;;_, Born A khi l uong c:hat long da du 

//Dinh thoi gian tron 

//Xa chat 10119 cl.a tron 

// Don,~, van xa khi c;hat long trong t.hun,;;_r da xa het 
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TAI ueu THAM KHAO 

TT Ten sach Nha xu§t ban Tac gia 
1 Automatisieren mit SPS Theorie Viweg Guenter 

und Praxsis Wellenreuther 
Dieter Zastrow 

2 Stuerung von Anlagensimulationen ELWE ELWE 
(ASIMA) mit der SPS 

3 Eropa Lehrmittel Profssor 
Dr.Guenter 
Springer 

4 Westermamm Brechmann, 
Dzieia, 
Hoernemann, 
Huebscher, Jagla, 
Klaue 

5 Tl! d<)ng h6a v&i Simatic S7 - 200 Nha XB Nang Nghi~p Nguyen Doan 
PhU'&c 
Phan Xuan Minh 

6 Ky thu~t di§u khi§n l~p tr1nh Trung Tam Vi~t - dCrc Trung Tam Vi~t -
dCrc 
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