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GIOI THI¢U VE MO DUN 

Vi tri, tinh chAt ciia mo dun: 

* Vi tri cua mo dun: Modun duqc b6 tri d?y cu6i chuang trinh sau khi h9c 
xong cac mon chuyen mon nhu di~n tu cong sufit, Ky thu~t xung - s6 ... 

* Tinh ch§.t cua mo dun: La mo dun bit bu(>c. 

M\(C tieu ciia mo dun 

Sau khi h9c xong modun nay nguai h9c c6 nang lgc: 

* vs kiSn thuc: 

- Trinh bay duqc cac khai ni~m vs diSu khiSn l~p trinh chinh xac theo n(>i 
dung dah9c 

- Trinh bay duqc cfiu true va phuang thuc ho?t d(>ng cua cac l~nh ca ban 

* VS ky nang: 

- Thvc hi~n l~p trinh cac bai t~p ung d1,mg dung PLC d?t cac yeu ciu vS 
ky thu~t va cong ngh~ 

- KSt n6i m?ch di~n theo yeu cAu cong ngh~ 

* VS thai d(>: Ren luy~n tinh ty mi, chinh xac va an toan v~ sinh cong nghi~p 

N<)i dung chinh ciia mo dun: 

Mo dun PLC ca ban g6m cac n(>i dung chinh sau: 

Bai 1. B?i cuang vs diSu khiSn l~p trinh. 

Bai 2. C§.u true va phuang thuc h9at d(>ng cua m(>t PLC. 

Bai 3. KSt n6i day giua PLC va thiSt bi ng9ai vi. 

Bai 4. Cac phep toan nhi phan cua PLC. 

Bai 5. Cac phep toan s6 cua PLC. 

Bai 6. Xu ly tin hi~u analog. 

Bai 7. Cac bai t~p ung d1,mg trong diSu khiSn d(>ng CO' 
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Bai 1: llf.\I Cl.JONG VE BIEU KHIEN L~P TRINH 

1.1. Khai quat v~ di~u khi~n: 
Trong ung d\lng cac cong ngh~ khoa h9c vao san xu§.t cong nghi~p, mvc 

tieu tang nang su§.t lao d{mg dugc giai quySt b~ng con duang tang mire d9 tµ 
d9ng h6a cac qua trinh va thiSt bi san xu§.t nh~m m\!C dfch tang san lugng, cai 
thi~n ch§.t lugng va d9 chfnh xac cua san phim. 

Tµ d9ng h6a trong san xu§.t nh~m thay thS m9t phln ho~c toan b9 cac thao 
tac v~t ly cua cong nhan v~n hanh may thong qua h~ th6ng diSu khiSn. Nhfmg 
h~ th6ng diSu khiSn nay c6 thS diSu khiSn qua trinh san xu§.t v&i d9 tin c~y 
cao, 6n dinh ma khong cfu1 S\f tac d9ng nhiSu cua nguai v~n hanh. DiSu nay 
doi hoi h~ th6ng diSu khiSn phai c6 kha nang kh&i d9ng, kiSm soat, xfr ly va 
dung m9t qua trinh theo yeu clu ho~c do dSm cac gia tri da dugc xac dinh 
nh~m d:;tt dugc kSt qua mong mu6n a san phim diu ra cua may hay thiSt bi. 
M9t h~ th6ng nhu v~y dugc g9i la h~ th6ng diSu khiSn. 

Trong ky thu~t tµ d9ng diSu khiSn, cac b9 diSu khiSn chia lam 2 lo:;ti: 
- DiSu khiSn n6i cung 
- DiSu khiSn logic kha trinh (PLC) 

M9t h~ th6ng diSu khiSn b&t ky dugc t:;to thanh tu cac thanh phfu1: 
· -Kh6i vao 
- Kh6i xu ly - diSu khiSn 
- Kh6i ra 

KhBi vao 

Bo chuy~n d6i 
tfn hieu ngo vao 

Tin hi~ll vac_ Xu ly o~u 
kh~n 

Kh6i ra 

K&t quaxCr I:_ CO' cciu 
tac dong 

(1) 
di~u khi~n 

Hinh l. l : Cac thanh phim trong hQ th6ng 

+ Kh6i vao: 
DS chuySn d6i cac d:;ti lugng v~t ly thanh cac tin hi~u di~n, cac b9 chuySn 

d6i c6 thS la cac nut nh&n, cam biSn, di~n tr& do sue cang.v.v ... va tuy theo 
b9 chuySn d6i ma tin hi~u ra kh6i kh6i vao c6 d:;tng ON/OFF (Binary) ho~c 
d:;tng lien 1'1c (Analog). 
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BQ chuy~n dBi D~i hrgng do D~i hrgng ra 
Cong tic Sv dich chuySn/ vi tri Di~n ap nhi phan( on/ off) 
(Switch) 

Cong tic hanh trinh Sv dich chuySn/ vi tri Di~n ap nhi phan( on/ off) 
(Limit switch) 
Be) diSu chinh nhi~t Nhi~t de) Di~n ap nhi phan 
(Thermostat) 
C~p nhi~t di~n Nhi~t de) Di~n ap thay d6i 
(Thermocouple) 
Nhi~t tr& Nhi~t de) Tr& khang thay d6i 
(Thermister) 
TS bao quang Anh sang Di~n ap thay d6i 
di~n (Photo 
TS bao ti~m c~n Sv hi~n di~n cua d6i tuqng Tr& khang thay d6i 
(Proximity cell) 
Di~n tr& do sue Ap su§.t/ S\f dich chuySn Tr& khang thay d6i 
ding (Strain 

Bang 1.1: Cac d1;1,ng tin hi~u vao 

+Kh6i XU' ly: 
Kh6i nay thay thS nguai v~n hanh thvc hi~n cac thao tac dam bao qua 

trinh ho1;1,t d<)ng. Tu thong tin tin hi~u kh6i vao h~ th6ng diSu khiSn phai t1;1,o 
ra duqc nhung tin hi~u ra dn thiSt dS dap ung yeu clu diSu khiSn da xac 
dinh trong phful xu ly. Tin hi~u diSu khiSn duqc thvc hi~n theo 2 each: 

- Dung m1;1,ch di~n nf>i kSt cung 
- Dung chuong trinh diSu khiSn 

+Kh6i ra: 
Tin hi~u ra la kSt qua cua qua trinh XU ly cua h~ th6ng diSu khiSn. Cac 

tin hi~u nay duqc su d\lng dS t1;1,o ra nhung ho1;1,t d<)ng dap ung cho cac thiSt bi 
& ng5 ra. 
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Thi~t bi 6' n2:o ra Dai ltr<Yn2: ra Dai IU'O'Il!! tac done 
D(mg ca di~n ChuySn d(mg quay Di~n 

X y lanh, Piston ChuySn d9ng thiing! ap h;rc D§.u ep/khi ep 

Solenoid ChuySn d9ng th~ng/ap Ive Di~n 

Lo x§.y/ lo c§.p nhi~t Nhi~t Di~n 
Van TiSt <lien cua van thay d6i Dien/d§.u ep/khi ep 
Rale TiSp diSm di~n/chuySn d9ng Di~n 

v~t ly co gi&i h~n 

Bang]. 2. Cite dq,ng CO' cdu tac d9ng a ngo ra. 

1.2. Di~u khi~n n6i cung va di~u khi~n l~p trinh: 
Trong cac b9 diSu khiSn n6i cung, cac thanh ph§.n chuySn m~ch nhu 

cac ra le, contactor, cac cong tile, den bao, d9ng CO', vv ... duqc n6i c6 dinh v&i 
nhau. Toan b9 chuc nang diSu khiSn, each tiSn hanh chuang trinh duqc xac dinh 
qua each thuc n6i cac ra le, cong tile, ... v&i nhau theo sa d6 thiSt kS. Khi mu6n 
thay d6i l~i h~ th6ng thi phai n6i day l~i cho h~ th6ng diSu khiSn nen d6i v&i h~ 
th6ng phuc t~p thi vi~c lam nay doi hoi t6n nhiSu thai gian, chi phi nen hi~u qua 
dem l~i khong cao. 

--~I ,~------------1Lx71--------1 
(2) 

(fem gian 
Hinh 1.2. Bo aiJu khi~n n6i c{mg 

Trong cong nghi~p, sv ung d1,1ng cac cong ngh~ khoa h9c ky thu~t vao 
san xu§.t nen nhu c§.u tv d9ng hoa ngay cang tang, doi hoi ky thu~t diSu khiSn 
phai dap ung du cac yeu du: 

- DS dang thay d6i chuc nang diSu khiSn dµa tren cac thiSt bi cu. 
- ThiSt bi diSu khiSn dS dang lam vi~c v&i cac du li~u, s6 li~u. 
- Kich thu&c v~t ly g9n gang, dS bao quan, dS sua chua. 
- Roan toan tin c~y trong moi truang cong nghi~p. 

H~ th6ng diSu khiSn dS dap ung duqc cac yeu c§.u tren phai SU d1,1ng bQ vi 
xu ly, b9 diSu khiSn l~p trinh, diSu khiSn qua cac c6ng giao tiSp v&i may tinh. 

B9 diSu khiSn logic kha trinh PLC (frogramable Logic Controller) la lo~i 
thiSt bi cho phep thµc hi~n linh ho~t cac thu~t toan diSu khiSn thong qua cac 
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ngon ngfr l~p trinh. V &i chuong trinh diSu khiSn cua PLC da tc;io cho n6 tr& 
thanh m9t b9 diSu khiSn s6 nho g9n, dS dang thay d6i thu~t toan, cac s6 li~u va 
trao d6i thong tin v&i moi truong xung quanh. 

Cac chuong trinh diSu khiSn duqc dinh nghfa la tuln ti;r trong d:6 cac tiSp 
diSm, cam biSn duqc SU d\mg dS tu d:6 kSt hqp v&i cac ham logic, cac thu~t toan 
va cac gia tri xu§.t cua n6 dS diSu khiSn tac d9ng ho~c khong tac d9ng dSn cac 
cu9n day diSu hanh. Trong qua trinh hoc;it d9ng, toan b◊ chuang trinh duqc luu 
vao trong b◊ nh& va tiSn hanh truy xu§.t trong qua trinh lam vi~c. 

Chu'O'ng tronh 

\ 

(c) 

(d) 

(e) 

(f) 
kha trlnh 

· I Ngfiv o 
lnput 

Ngitra 
Output 

Hinh 1.3 B6 aiwkhi~nlogic 

1.3. So sanh PLC v6'i cac thi~t bi di~u khi~n thong thrrrrng khac 

Hi~n nay, cac h~ th6ng diSu khiSn b&ng PLC dang dAn din thay thS cho cac 
h~ th6ng diSu khiSn b&ng Relay, Contactor thong thuong. Ta hay thu so sanh uu 
khuySt diSm cua hai h~ th6ng tren: 
H~ th6ng di~u khi~n thong thrrrrng: 

- Tho k~ch do c6 qua nhiSu day dful va relay tren bang diSu khiSn. 
- T6n kha nhiSu thai gian cho vi~c thiSt kS, lip d~t. 
- T6c d:9 hoc;it d9ng ch~m. 
- Cong su§.t tieu th\l l&n. 
- M6i lAn mu6n thay d6i chuong trinh thi phai lip d~t lc;ii toan b9, t6n nhiSu 

thai gian. 
- Kh6 bao quan va sua d6i. 

H~ th6ng di~u khi~n bing PLC: 
- Nhfrng day kSt n6i trong h~ th6ng giam duqc 80% nen nho g9n hem. 
- Cong su§.t tieu th\l it hon. 
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- Sv thay df>i cac ng5 vao, ra va diSu khi€n h~ th6ng tr& nen dS dang hon nha 
phin mSm diSu khi€n bing may tinh. 

- T6c d9 ho~t d(>ng cua h~ th6ng nhanh hon. 
- Bao tri va bao quan dS dang hon. 
- D(> bSn va d9 tin c~y v~n hanh cao. 
- Gia thanh cua h~ th6ng giam khi s6 tiSp di€m tang. 
- C6 thiSt bi ch6ng nhiSu. 
- Ngon ngfr l~p trinh dS hi8u. 
- DS l~p trinh va c6 th€ l~p trinh tren may tinh, thich hqp cho vi~c thvc hi~n 

cac l~nh tuful tv cua n6. 
- Cac mo dun rai cho phep thay thS ho~c them vao khi cln thiSt. 

Do nhfrng ly do tren PLC th€ hi~n r5 uu diSm cua n6 so v&i thiSt bi diSu 
khiSn thong thuang khac. PLC con c6 kha nang them vao hay thay df>i cac l~nh 
tuy theo yeu clu cua cong ngh~. Khi d6 ta chi cln thay df>i chuong trinh cua n6, 
diSu nay n6i len tinh nang diSu khi8n kha linh d(>ng cua PLC. Ta c6 th€ so sanh 
PLC v&i cac h~ th6ng khac qua bang t6m tit sau: 

Chi tieu so RO'-le M~ch s6 Maytinh PLC 
sanh 

Gia tharih tung Kha th§.p Th§.p Cao Th§.p 
chuc nang 
Kich thu&c v~t L&n Ritgc;m Kha g9n Rit g9n 
ly 

T6c d9 diSu Ch~ Rit nhanh Khanhanh Nhanh 
khiSn 
Kha nang Xu§.t sic T6t Kha t6t T6t 
ch6ng nhiSu 
L~p d~t M§.t thai gian M§.t thai gian Mit nhiSu L~p trinh va 

thiSt kS va thiSt kS thai gian l~p lip d~t don 
lip d~t trinh 

• ? 

gian 

Kha nang diSu Khong C6 C6 C6 
khiSn tac V\l 
phuct~p 

D~ thay df>i Ritkh6 Kh6 Khadongian 
, 

Rat don 
diSu khiSn gian 
Cong tac bao Kem; c6 Kem; nSu IC Kem; c6 r§.t T6t-cac mo-
tri qua nhiSu duqchan nhiSu m~ch dun 

congtic di~n nr duqc tieu 
chuyen dung chuful hoa 
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Theo bang so sanh, PLC c6 nhung d~c diSm vS ph§.n cung va ph§.n mSm 
lam cho n6 tr& thanh b◊ diSu khiSn cong nghi~p dugc su d1;mg r<)ng rai 
1.4. Cac U11g d9ng ciia PLC trong thl}.'c tS 

Do nhung d~c diSm n6i b~t cua PLC trong diSu khiSn, nen ngay nay n6 
dugc SU dvng dt r<)ng rai trong cac giai phap tv d<)ng hoa trong cong nghi~p ()' 
r:lt nhiSu Hlnh Vl)'c: 

- DiSu khiSn thang may, thiSt bi nang, h~ hang. 
- DiSu khiSn cac quy trinh san xu:it: dong g6i bao bi, xi mang, bia ... v. v 
- Tµ dqng hoa cac h~ th6ng dich V\l: tr~m xang, tr~m ma xe oto, may 

barn nu6c, may ban nu6c tµ d<)ng ... v.v 
- Tµ dqng hoa cac may cong cv: lo s:ly, xi m~ ... V. V 

Tuy nhien khong phai bit cu h~ th6ng diSu khiSn nao cung su dvng PLC ma 
tuy vao yeu c§.u C\l thS va so sanh vs ySu t6 kinh tS ma ta ch9n phuang an diSu 
khiSn thich hgp. 
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Bai 2: CAU TRUC VA PHUONG THUC 

HO~T BQNG CUA MQT PLC 

2.1. Ciu true ciia m9t PLC 
ThiSt bi diSu khi@n logic kha trinh PLC (Programmable L_ogic Controller), 

la loi:ii thiSt bi cho phep thgc hi~n linh hoi:it cac thu~t toan diSu khi@n s6 thong 
qua m9t ngon ngu l~p trinh, thay cho vi~c phai th@ hi~n thu~t toan d6 bfulg 
mi:ich s6. Nhu v~y, v&i chuong trinh diSu khi@n nay, PLC tr& thanh m9t b9 diSu 
khi@n s6 nh6 g9n, dS thay d6i thu~t toan va d~c bi~t dS trao d6i thong tin v&i 
moi truang xung quanh (v&i cac PLC khac ho~c v&i may tinh). Toan b9 
chuong trinh diSu khi@n duqc luu nh6 trong b9 nh6 cua PLC du&i d1;lllg cac 
kh6i chuong trinh (khf>i OB, FC ho~c FB) va duqc thµc hi~n l~p theo chu k:y cua -
vong quet (Scan). 

DS c6 thS thµc hi~n duqc m9t chuong trinh diSu khi@n, tit nhien PLC 
phai c6 chuc nang nhu m9t may tinh, nghia la phai c6 b9 vi xu ly ( CPU), m9t 
b9 diSu hanh, b9 nh6 dS luu chuong trinh diSu khiSn, du li~u .... PLC con phai 
c6 cac c6ng vao/ra dS giao tiSp duqc cac d6i tuqng diSu khiSn va dS trao d6i 
thong tin v&i moi truong xung quanh. 

Ben ci:inh d6, nhfun phvc VlJ bai toan diSu khi@n s6, PLC con c~n phai c6 
them cac kh6i chuc nang d~c bi~t khac nhu: b9 dSm (Counter), b9 thai gian 
(Timer) ... va nhung kh6i ham chuyen dvng. 

ThiSt bi logic kha trinh duqc lrtp d~t s~n thanh b9. Tru&c tien chtmg 
chua c6 m9t nhi~m V1J nao ca. Tit ca cac c6ng logic ca ban, chuc nang nh&, 
timer, counter v.v ... duqc nha ch@ ti:io tich hqp trong chung va duqc kSt n6i v&i 
nhau bing chuong trinh cho m9t nhi~m V1J diSu khi@n cv th@ nao d6. C6 nhi@u 
thi@t bi diSu khi@n va duqc phan bi~t v&i nhau qua cac chuc nang sau: 

- Cac ng5 vao va ra 
- Dung luqng nh6 
- B9 dSm ( counter) 
- B9 diflhthm (timer) 
- Bit nh6 
- Cac chuc nang d~c bi~t 
- T6c d9 xu ly 
- Loi:ii xu ly chuong trinh. 

Cac thiSt bi diSu khi@n 16n thi duqc lrtp thanh cac modul rieng. D6i v&i cac 
thiSt bi diSu khi@n nho, chung duqc lrtp d~t chung trong m9t b9. Cac b9 diSu 
khi@n nay c6 s6 luqng ng5 vao/ra cho tru&c c6 dinh. 

ThiSt bi diSu khi@n duqc cung cip tin hi~u b&i cac tin hi~u tu cac cam biSn 
a b9 ph~n ng5 vao cua thiSt bi tµ d9ng. Tin hi~u nay duqc XU' ly tiSp tvc thong 
qua chuang trinh diSu khi@n d~t trong b9 nh6 chuang trinh. KSt qua xu ly duqc 
dua ra be) ph~n ngo ra cua thiSt bi tµ d<)ng dS dSn d6i tuqng diSu khi@n hay khau 
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diSu khiSn a d~g tin hi~u. 

Cfiu true cua m(>t PLC c6 thS duqc mo ta nhu hinh ve sau: 

ra 

Cong ngat V 

dem 
T6c do cao 

I Buscua 

Quan 1~, 
ghop 
ni:h 

Hinh 2.1 C~u true cua mot PLC 

Thong tin xu ly trong PLC duqc luu tru trong b(> nh& cua n6. M6i ph~n tu 
vi m~ch nh& c6 thS chua 1 bit du li~u. Bit du li~u (Data Binary Digital) la m(>t 
chu s6 nhi phan, chi c6 thS la m(>t trong hai gia ttj la 1 ho~c 0. Tuy nhien cac 
vi m~ch nh& thucmg duqc t6 chuc thanh cac nh6m dS c6 thS chua 8 bit du li~u. 
M6i chu6i 8 bit du li~u duqc g9i la m(>t byte. M6i m~ch nh& la m(>t byte (byte 
nh&), duqc xac nh~n bm m(>t con s6 g9i la dia chi (address). Byte nh& d~u 
tien c6 dia chi 0. Du li~u chua trong byte nh& g9i la n(>i dung. 

Dia chi cua m(>t byte nh& la c6 dinh va m6i byte nh& trong PLC c6 m(>t dia 
chi rieng cua n6. Dia chi cua byte nh& khac nhau se khac nhau, n(>i dung chua 
trong m(>t byte nh& la d~i luqng c6 thS thay d6i duqc. N(>i dung byte nh& chinh 
la du li~u duqc luu tru me thai trong b(> nh&. 

DS luu gift m(>t du li~u ma m(>t byte nh& khong thS chua h~t duqc thi 
PLC cho phep m(>t c~p 2 byte nh& c~ nhau duqc xem xet nhu la m(>t don vi 
nh& va duqc g9i la m(>t tu don (Word). Dia chi thfip han trong 2 byte nh& duqc 
dung lam dja chi cua tu don. 

Vi d1=1:Tu don c6 dja chi la 2 thi cac byte nh& c6 dja chi la 2 va 3 v&i 2 la 
dia chi byte cao va 3 la dia chi cua byte thfip. 
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IB2 IB3 

I\Vl I I I 
IW la tu don c6 dia chi 2 

IB2 la byte c6 dia chi 2 

IB3 la byte c6 dia chi 3 
Trong truang hqp du li~u dn dugc luu tru ma m9t tu don khong thS chua 

h8t dugc, PLC cho phep ghep 4 byte liSn nhau dugc xem xet la m9t don vi 
nh& va dugc g9i la tu kep (Double Word). Dia chi thip nhit trong 4 byte nh& 
nay la dia chi cua tu kep. 

Vi dv: Tu kep c6 dia chi la 100 thi cac byte nh& trong tu kep nay c6 dia 
chi la 100, 101,102,103 trong d6 103 la dia chi byte thip, 100 la dia chi byte 
cao. 

MW100 MW101 MW102 MW103 

t t t t 

Trong PLC b9 xu ly trung tam c6 thS thµc hi~n m9t s6 thao tac nhu: 
- D9c n9i dung cac vung nh& (bit, byte, word, double word). 
- Ghi du li~u vao vung nh& (bit, byte, word, double word). 

Trong thao tac d9c, n9i dung ban d1u cua vung nh& khong thay d6i ma 
chi liy ban sao cua du li~u dS XU ly. 

Trong thao tac ghi, du li~u dugc ghi vao tr& thanh n9i dung cua vung nh& 
va du li~u ban d1u bi mit di. 

C6 hai lo~i b9 nh& trong CPU cua PLC: 
- RAM (Random Access Memory): B9 nh& c6 thS d9c va ghi. 
- ROM(Read Only Memory): B9 nh& chi d9c. 

B(>nh6'RAM: 
C6 m9t s6 lugng cac o nh& xac dinh. M6i o nh& c6 1 dung lugng nh& c6 

dinh va n6 chi tiSp nh~n m9t lugng thong tin nhit dinh. Cac o nh& dugc ky 
hi~u bing cac dia chi rieng cua n6. B9 nh& nay chua cac chuong trinh dugc 
sua d6i ho~c cac du li~u, k8t qua t~m thai trong qua trinh tinh toan, l~p trinh. 

D~c diSm cua b9 nh& RAM la n9i dung chua trong cac o nh& cua n6 bi mit 
di khi mit ngu6n di~n. 

B(> nh6' ROM: 
Chua cac thong tin khong c6 kha nang xoa ho~c khong thS thay d6i dugc, 

dugc nha san x:ufit su d\lllg chua cac chuang trinh he th6ng. Chuang trinh 
trong b9 nh& ROM c6 nhi~m Vl): 

- DiSu khiSn va kiSm tra cac chuc nang ho~t d9ng cua CPU (h~ diSu 
hanh). 

- Dich ngon ngu l~p trinh thanh ngon ngu may. 
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- Khi bi m~t ngu6n di~n, b(> nh& ROM vfin giu nguyen n(>i dung 
cua n6 va khong bao gia bi m~t. 

B{> XU' ly trung tam 
B◊ xu ly trung tam (CPU - Central Processing Unit) diSu khiSn va quan ly 

t~t ca cac ho~t d(>ng ben trong PLC. Vi~c trao d6i thong tin giua CPU, b◊ nh& 
va kh6i vao/ra dugc thvc hi~n thong qua h~ th6ng Bus du&i S\f diSu khiSn cua 
CPU. M(>t m~ch dao d(>ng th~ch anh cung c~p xung clock t§.n s6 chu§n cho CPU, 
thuang la 1 hay 8 MHz, my thu(>c vao b(> xu ly su d1,mg. T:ln s6 xung clock xac 
dinh t6c d(> ho~t d(>ng cua PLC va dugc dung dS thvc hi~n sv d6ng b(> cho t~t 
ca ph:ln tu trong h~ thbng. 

H~ di~u hanh 
Sau khi b~t ngu6n, h~ diSu hanh se d~t cac counter, timer va bit nh& v&i 

thw)c tinh non-retentive (khong dugc nh& b&i Pin d\f phong) cfing nhu accu vS 0. 
BS xu ly chuang trinh, h~ diSu hanh d9c tung dong chuang trinh tu d:lu dSn 

cubi. 
Tuang ung h~ diSu hanh thvc hi~n chuang trinh theo cac cau l~nh. 

Bit nh6' (memory bit) 

Cac memory bit la cac ph:ln tu nh&, mah~ diSu hanh ghi nh& tr~ng thai tin 
hi~u. 

B{> d~m (Proccess Image) 
B(> d~m la mqt vung nh&, ma h~ diSu hanh ghi nh& cac tr~ng thai tin hi~u a 

cac ngo vao ra nhi phan. 

Accumulator 
Accumulator la m(>t b(> nh& trung gian ma qua n6 timer hay counter dugc n~p 

vao hay thvc hi~n cac phep toan s6 h9c. 

Counter, Timer 
Timer va counter cfing la cac vung nh&, h~ di@u hanh ghi nh& cac gia tri dSm 

trong n6. 

H~ th6ng Bus 
B(> nh& chuang trinh, h~ diSu hanh va cac modul ngo~i vi ( cac ngo vao va 

ngo ra) dugc kSt n6i v&i PLC thong qua Bus n6i. M(>t Bus bao g6m cac day 
dfin ma cac du li~u dugc trao d6i. H~ di@u hanh t6 chuc vi~c truySn du li~u tren 
cac day dfin nay. 

2.2 Thi~t bi di~u khi~n l~p trinh S7-200 
S7 -200 la thiSt bi diSu khiSn l~p trinh lo~i nho cua hang Siemens (CHLB 

Bue) c6 c~u true theo ki@u modul va c6 cac modul ma r(>ng. Thanh phful ca ban 
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cua S7 -200 la kh6i vi xu ly CPU 212 va CPU 214. VS hinh thuc hen ngoai, s1,T 
khac nhau cua 2 lrn;ti CPU nay nha s6 dfiu vao/ra va ngu6n cung c§.p. 

- CPU 212 c6 8 c6ng vao va 6 c6ng ra, c6 kha nang ma r<)ng them 2 mo 
dun. 

- CPU 214 c6 14 c6ng vao va 10 c6ng ra, c6 kha nang ma r<)ng them 7 
mo dun. 

Trong tai li~u nay chi dS c~p dSn CPU 214 la chu ySu. 

CPU 214 co nhfrng dijc di~m sau: 
2048 tu nh& chuong trinh ( chua trong ROM di~n ). 

- 2048 tu nh& du li~u ( trong d6 256 tu chua trong ROM di~n ). 
14 ngo vao va 19 ngo ra digital kem theo trong kh6i trung tam. 
H6 trq t6i da 7 mo dun ma r<)ng kS ca mo dun analog 
T6ng s6 c6ng vao/ra c1,Tc d~i la 64 c6ng vao ra digital. 
128 Timer chia lam 3 lo~i theo de) phan giai khac nhau: 4 Timer lmS, 
16 Timer l0mS, 108 Timer c6 de) phan giai la l00mS. 
128 be) dSm chia lam 2 lo~i: 96 dSm len va 32 dSm len xu6ng. 
256 o nh& n<)i be). 

- 688 o nh& d~t bi~t dung dS thong bao tr~ng thai va d~t chS de) lam vi~c. 
- C6 phep tinh s6 h9c. 
- Ba be) dSm t6c de) cao v&i nhip 2 KHz va 7 KHz 
- Hai be) diSu chinh tuong t1,T. 
- Toan be) vung nh& khong bi m§.t du 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 nh& trong S7 bao g6m hai phfin: Phfin chu va 
phfin s6. Vi d'1: 

PIW 304 ho~c 10.0 

Phfin chu Phfin s6 Phfin chu Phfin s6 

2.3.1. h§n chfr chi vi tri va kich thmrc cua 6 nh&: 
M: Chi o nh& trong miSn cac biSn ca c6 kich thu&c la 1 bit 
MB: Chio nh& trong miSn cac biSn ca c6 kich thu&c la 1 byte (8 bit). 

MW: Chio nh& trong miSn cac biSn ca c6 kich thu&c la2 byte (16 bit). 

MD: Chio nh& trong miSn cac biSn ca c6 kich thu&c la 4 byte (32 bit). 

I: Chi o nh& c6 kich thu&c la 1 bit trong miSn be) d~m ngo vao s6. 
IB: Chio nh& c6 kich thu&c la 1 byte trong miSn be) d~m ngo vao s6. 
IW: Chio nh& c6 kich thu&c la 2 byte (1 tu) trong miSn be) d~m 
ngo vao s6. ID: Chi o nh& c6 kich thu&c la 4 byte (2 tu) trong 
miSn be) d~m ngo vao s6. Q: Chi o nh& c6 kich thu&c la 1 bit trong 
miSn be) d~m ngo ra s6. 
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QB: Chi 6 nh& c6 kich thu&c la 1 byte trong mi~n b9 d~m ng5 
, 

ra s6. 
QW: Chi 6 nh& c6 kich thu&c la 2 byte trong mi~n b9 d~m ng5 ra s6. 
QD: Chi 6 nh& c6 kich thu&c la 4 byte trong mi~n b9 d~m 

, 
ng5 ras6. 
T: Chi 6 nh& trong mi~n nh& cua b9 thai gian (Timer). 
C: Chi 6 nh& trong mi~n nh& cua b9 dSm (counter) 
PIB: Chi 6 nh& c6 kich thu&c la 1 byte thu9c vung Peripheral Input, 
thuong la dia chi c6ng vao cua cac mo dun tuong tµ. 
PIW: Chi 6 nh& c6 kich thu&c la 2 byte thu9c vung Peripheral Input, 
thuong la dia chi c6ng vao cua cac m6 dun tuong tµ. 
PIO: Chi 6 nh& c6 kich thu&c la 4 byte thu9c vung Peripheral Input, 
· thuong la dia chi c6ng vao cua cac mo dun tuong tµ. 
PQB: Chi 6 nh& c6 kich thu&c la 1 byte thu9c vung Peripheral Output, 
thuang la dia chi c6ng ra cua cac m6 dun tuong tµ. 
PQW: Chi 6 nh& c6 kich thu&c la 2 byte thu9c vung Peripheral Output, 
thuong la dia chi c6ng ra cua cac m6 dun tuong tµ. 
PQD: Chi 6 nh& c6 kich thu&c la 4 byte thu9c vung Peripheral Output, 
thuong la dia chi c6ng ra cua cac m6 dun tuong tµ. 
PQB: Chi 6 nh& c6 kich thu&c la 1 byte thu9c vung Peripheral Output, 
thuang la dia chi c6ng ra cua cac m6 dun tuong tµ. 
DBX: Chi 6 nh& c6 kich thu&c la 1 bit trong kh6i du li~u DB, duqc ma 
b&ng l~nh OPN DB (Open Data Block). 
DBB: Chi 6 nh& c6 kich thu&c la 1 byte trong kh6i du li~u DB, duqc ma 
b&ng l~nh OPN DB (Open Data Block). 
DBW: Chi 6 nh& c6 kich thu&c la 2 byte trong kh6i du li~u DB, duqc ma 
b&ng l~nh OPN DB (Open Data Block). 
DBD: Chi 6 nh& c6 kich thu&c la 4 byte trong kh6i du li~u DB, duqc ma 
b&ng l~nh OPN DB (Open Data Block). 
DBx.DBX: Chi trµc tiSp 6 nh& c6 kich thu&c la 1 bit trong kh6i du li~u 
DBx, v&i x la chi s6 cua kh6i DB. Vi d1,1: DB3.DBX1.5 
DBx.DBB: Chi trµc tiSp 6 nh& c6 kich thu&c la 1 byte trong kh6i du li~u 
DBx, v&i x la chi s6 cua kh6i DB. Vi d1,1: DB4.DBB 1. 
DBx.DBW:Chi trµc tiSp 6 nh& c6 kich thu&c la 2 byte trong kh6i du li~u DBx, 
v&i x la chi s6 cua kh6i DB. Vi d1,1: DB5.DBW1. 
DBx.DBD:Chi trµc tiSp 6 nh& c6 kich thu&c la 4 byte trong kh6i du li~u DBx, 
v&i x la chi s6 cua kh6i DB. Vi d1,1: DB5.DBD1. 
DIX:Chi 6 nh& c6 kich thu&c la 1 bit trong kh6i du li~u DB, duqc ma b&ng 
l~nh OPN DI:(Open instance data block). 
DIB: Chi 6 nh& c6 kich thu&c la 1 byte trong kh6i du li~u DB, duqc ma 
b&ng l~nh OPN DI (Open instance data block). 
DIW: Chi 6 nh& c6 kich thu&c la 2 byte trong kh6i du li~u DB, duqc ma 
b&ng l~nh OPN DI (Open instance data block). 
DID: Chi 6 nh& c6 kich thu&c la 4 byte trong kh6i du li~u DB, duqc ma 
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b&ng l~nh OPN DI (Open instance data block). 

2.3.2. Phftn s6 chi dja chi ciia byte ho~c bit trong mi~n nh6' da xac djnh: 
NSu o nh& da duqc xac dinh thong qua ph§n chu la co kich thu&c 1 bit thi 

phAn s6 se la dia chi cua byte va s6 thu tg cua bit trong byte do, duqc tach v&i 
nhau b&ng dftu chftm. Vi d1.1: 

I 0.0: Chi bit O cua byte O trong miSn nh& b9 d~m ngo 
vao s6 PIT. Q 4.1: Chi bit 1 cua byte 4 cua miSn nh& b9 
d~m ng5 ra s6 PIQ. M 10.5: Chi bit 5 cua byte 10 trong 
miSn cac biSn ca M. 

Trong truang hqp o nh& da duqc xac dinh la byte, tu ho~c tu kep thi phAn s6 
· se la dia chi cua byte-dAu tien trong mang byte cua o nh& do. 

Vi dv: DIB 15: Chi o nh& co kich thu&c 1 byte (byte 15) trong kh6i DB da 
duqc m& bing l~nh OPN DI. 

DIW 18: Chio nh& co kich thu&c 1 tu g6m 2 byte 18 va 19 trong kh6i DB da 
duqc m& bing l~nh OPN DB. 

DB2.DBW15: Chio nh& co kich thu&c 2 byte 15 va 16 trong kh6i du li~u 
DB2. 

M 105: Chio nh& co kich thu&c 2 tu g6m 4 byte 105, 106, 107, 108 trong 
miSn nh& cac biSn ca M. 

2.4 Cftu true b<) nh6' ciia S7 - 200 
B9 nh& cua S 7 - 200 duqc chia lam 3 vung: vung nh& chuong trinh, vung nh& 

du li~u va vung nh& thong s6. Vung nh& chuang trinh, vung nh& thong s6 va rn9t 
phAn vung nh& du li~u duqc chua trong ROM di~n EEPROM . D6i v&i CPU cho 
phep c&m them kh6i nh& m& r9ng dS chua chuong trinh ma khong cAn dSn thiSt 
bi l~p trinh. Phfui sau day mo ta chi tiSt vS cac vung nh&. 

Vung nh6' chrro-ng trinh 
Vung nh& chuong trinh chua cac chi t4i diSu khiSn vi xu ly dS thµc hi~n yeu 

cAu diSu khiSn, chuong trinh ung dvng sau khi so~n thao duqc n~p vao ROM 
va vfin t6n t~i khi mftt di~n. 

Vung nh6' thong s6 
G6m cac o nh& chua cac thong s6 cai d~t, m~t kh!u, dia chi thiSt bi diSu 

khiSn va cac thong tin vs cac vung tr6ng co thS SU d1,mg. N9i dung cua vung nh& 
nay duqc chua trong ROM gi6ng nhu vung chuong trinh. 

Vung nh6' dfr li~u 
Vung nh& du li~u la nai lam vi~c, vung nay g6m cac dia chi dS luu trfr cac 
phep tinh, luu tru t~ thai cac kSt qua trung gian, va chua cac h&ng s6 duqc SU 
d1,1ng trong cac chi dfin ho~c cac thong s6 diSu chinh khac. Ngoai ra trong vung 
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nay con c6 cac phln nr va c16i tu911g nhu: B9 dinh thm, b9 dSm, cac b9 dSm t6c 
d9 cao va cac ng5 va/ra analog. M9t phln tu cua vung nh& du li~u duqc chua 
trong ROM, vi v~y cac hing s6 cung nhu cac thong tin khac v~n duqc duy tri 
khi m§.t dien gi6ng nhu trong vung nh& chuang trinh. M9t phln khac duqc chua 
trong RAM, n9i dung trong RAM cung duqc duy tri trong khoang thai gian 
nh§.t dinh khi m§.t di~n b&ng m9t di~n dung c6 d9 ri th§.p. 

Vung du li~u g6m cac o biSn, vung d~m cua cac ngo vao/ra, vung nh& trong 
va vung nh& d~c bi~t. Ph~m vi cua vung nh& r§.t linh ho?t va cho phep d9c cung 
nhu ghi tren toan b9 vung nh&, ngo?i tru m9t vai o nh& d~c bi~t chi cho phep 
d9c, cac d?ng du li~u cho phep trong vung la: Bit, byte, word ho~c double word 

E!.9 nhatrong 
Kh6i m& rqng 

RAM EEPROM 
GPU 214 

.~ 
1 

· k9:!.U'crng tr'inh __ . 

Tl! 

duytri I 
i 

I Vung 
t'--- ~h& .--
i thongso 
l.---ROM __ 
vung nh& di} li~u 

Hinh 2.2: ctw true bo nh&ct.Ja S7-200 

2.5. Xir ly chll'O'ng trinh 
2.5.1. Chll'O'ng trinh 

PLC thgc hi~n chuong trinh theo chu trinh l~p. M6i vong l~p duqc g9i la 
vong quet (scan). M6i vong quet duqc bit alu bing giai do~n chuySn du li~u tu 
cac c6ng vao s6 t&i vung b9 d~m ao ngo vao (I), tiSp theo la giai do~n thµc 
hi~n chuong trinh. Trong tung dong quet, chuong trinh duqc thµc hi~n tu l~nh 
diu tien dSn l~nh kSt thuc. Sau giai do?n thµc hi~n chuong trinh la giai do?n 
chuySn cac nQi dung cua b9 d~m ao ng5 ra (Q) t&i cac c6ng ra s6. Vong quet 
duqc kSt thuc bing giai do?n truySn thong n9i b9 va kiSm tra 16i. 

Thai gian cfin thiSt dS PLC thµc hi~n duqc mQt vong quet g9i la thai gian 
vong quet (Scan time). Thai gian vong quet khong c6 dinh, tuc la khong phai 
vong quet nao cung duqc thµc hi~n trong m9t khoang thai gian nhu nhau. C6 
vong quet thµc hi~n lau, c6 vong quet thµc hi~n nhanh tuy thu9c vao s6 l~nh 
trong chuong trinh duqc thµc hi~n, vao kh6i luqng du li~u truySn thong ... trong 
vong quet c16. 
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Nhu v~y gifra vi~c d9c du li~u tu d6i tuQng dS xu ly, tinh toan va vi~c gui tin 
hi~u diSu khiSn t&i d6i tuqng c6 m9t khoang thai gian tr~ dung bing thai gian 
vong quet. N6i each khac, thai gian vong quet quySt dinh tinh thai gian thµc cua 
chuang trinh diSu khiSn trong PLC. Thai gian quet cang ngin, tinh thai gian thµc 
cua chuang trinh cang cao. 

T~i thai diSm thµc hi~n l~nh vao/ra, thong thuang l~nh khong lam vi~c trµc 
tiSp v&i c6ng vao/ra ma chi thong qua b9 d~m ao cua c6ng trong vung nh& 
tham s6. Vi~c truySn thong gifra b9 d~m ao v&i ngo~i vi doh~ diSu hanh CPU 
quan ly. d m9t s6 mo dun CPU, khi g~p l~nh vao/ra ngay l~p tuc, h~ th6ng se 
cho dung m9i cong vi~c khac, ngay ca chuang trinh xu ly ngit, dS thµc hi~n 
l~nh trµc tiSp v&i c6ng vao/ra. 

2.5.2. ChU'O'ng trinh cua S7 - 200 
C6 thS l~p trinh cho PLC S7 -200 bfulg each su d1,mg m9t trong cac phfin mSm 
sau: 

- STEP? - Micro/DOS 
- STEP? - Micro/WIN 

Nhung phfin mSm nay dSu c6 thS l~p trinh tren cac may l~p trinh h9 PG7xx 
va cac may tinh ca nhan (PC). 

Cac chuang trinh cho S 7 - 200 phai c6 cfru true bao g6m chuang trinh 
chinh (main program) va sau d6 dSn cac chuang trinh con va cac chuang trinh 
xu ly ngit duqc chi ra sau day: 

- Chuang trinh chinh duqc kSt thuc bing l~nh kSt thuc chuang trinh 
(MEND). 
- Chuang trinh con la m9t b9 ph~n cua chuang trinh. Cac chuang trinh 
con phai duqc viSt sau l~nh kSt thuc chuang trinh chinh, d6 la l~nh 
MEND. 
- Cac chuang trinh xu ly ngit la m9t b9 ph~n cua chuang trinh. 
NSu cfin su d1,mg chuang trinh xu ly ngit phai duqc viSt sau l~nh 
kSt thuc chuang trinh chinh MEND. 

Cac chuang trinh con duqc nh6m l~i thanh :m9t nh6m ngay sau chuang 
trinh chinh. Sau d6 dSn ngay cac chuang trinh xu ly ng&t. Bing each viSt nhu 
v~y, cfru true chuang trlnh duqc ro rang va thu~ ti~n han trong vi~c d9c 
chuang trinh sau nay. C6 thS tµ do tr9n l~n cac chuang trinh con va chuang 
trinh xu ly ng&t dfulg sau chuang trinh chinh. 
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SBR O Chu'dng trinhcon thri'' 1 

RET 

SBRn . . . 
RET 

Chtfdng trlnhcon thu n+ 1 

JNT O Chu'dng trlnh xu ly nga't thu' 1 . . 

Thlfc hi~n trong 1 vong 
quet 

Tb.lfc hii$n khi du'qc 
chu'dng trlnhdrinhg9i 

Th.fc hii$n khi co tin hi~u 
IRETI ba o ngii t 

I~T n Chu'dng trlnhxu' ly ngi t thu' n+ 1 . . 
RETI 

2.5.3 PhuO'ng phap lip trinh 
Cach l~p trinh cho S7 - 200 n6i rieng va cho cac PLC hang Seimens n6i 

chung dµa tren 3 phuong phap ca ban: PhuO'ng phap hinh thang (Ladder 
Logic viSt tit la LAD) va PhuO'ng phap li~t ke l~nh (Statement List viSt tit la 
STL ). Chuong nay se gi&i thi~u cac thanh ph§.n ca ban cua 2 phuong phap tren 
va cac sir d1,mg chung trong l~p trinh. Ngoai ra, con c6 PhuO'ng phap lip 
trinh theo SO' d6 kh6i (Funtion Block Diagramm FBD) nhung chi c6 trong 
Version 3.0 cua ph§.n mSm STEP 7. 

NSu chuang trinh dugc viSt theo kiSu LAD, thiSt bi l~p trinh se tµ t~o ra 
m9t chuong trinh theo kiSu STL tuang ung. Ngugc l~i khong phai m9i 
chuong trinh dugc viSt theo kiSu STL cung c6 thS chuySn sang dugc d~g LAD. 

B9 l~nh cua phuong phap STL dugc trinh bay dSu c6 m9t chuc nang 
tuong ung v&i m6i tiSp diSm, cac cu9n day va cac h9p dung trong LAD. Nhfrng 
l~nh nay phai d9c va ph6i hgp dugc tr~ng thai cua cac tiSp diSm dS dua ra m9t 
quySt dinh vS gia tri tr~ng thai d§.u ra ho~c m9t gia tri logic cho phep, ho~c 
khong cho phep thµc hi~n chuc nang cua m9t (hay nhiSu) h9p. DS dS dang lam 
quen v&i cac thanh ph§.n ca ban cua LAD va cua STL c§.n nk dugc cac dinh 
nghl'a CO' ban sau day: 

lJjnh nghia vi LAD: LAD la m9t ngon ngu l~p trinh b~ng d6 ho~. 
Nhfrng thanh ph§.n ca ban dung trong LAD tuong (mg v&i cac thanh ph§.n cua 
bang diSu khiSn dung rale. Trong chuang trinh LAD cac ph§.n tu CO' ban dung 
dS biSu diSn l~nh logic nhu sau: 

- Ti~p di~m: la biSu tugng (symbol) mo ta cac tiSp diSm cua rale. Cac 
tiSp diSm d6 c6 thS la thulfbg dong h~y)µuong . 

\/ 
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- Cu<}n day ( coil): la biSu tm;mg mo ta rale dugc mic theo chiSu dong 
di~n cung cAp cho ra le. 

- H<}p (box): la biSu tugng mo ta cac hamkhac nhau, n6 lam vi~c khi c6 
dong di~n ch?y dSn h()p. Nhung d?ng ham thuong dugc biSu diSn b&ng h()p la 
b9 thai gian (Timer), be) dSm (Counter) va cac ham toan h9c. Cu(m day va cac 
h<)p phai mic dung chiSu dong di~n. 

- M~ng LAD: la duang nf>i cac phfin tu thanh cac m?ch hoan thi~n, di 
tu duong nguf>n ben trai dSn duong nguf>n ben phai. Duong 
nguf>n ben trai la day n6ng, duong nguf>n ben phai la day trung 
hoa (neutral) hay la duong tr& vS nguf>n cung cAp. 
Bjnh nghia vi STL: Phuang phap li~t ke l~nh (STL) la phuang 
phap thS hi~n chuang trinh du&i d?ng t~p hgp cac cau l~nh. 
M6i cau l~nh trong chuang trinh, kS ca nhung cau l~nh hinh thtrc 
biSu diSn m<)t 
chuc nang cua PLC. 

Dinh nghia v~ ngan xip logic (logic stack) 
Stack 0 - bit dfiu tien hay bit tren cung cua ngan xSp. 

Stack 1 - bit thu hai cua ngan xSp. 
Stack 2 - bit thu ba cua ngan xSp. 
Stack 3 - bit thtr tu cua ngan xSp. 
Stack 4 - bit thu nam cua ngan xSp. 
Stack 5 - bit thtr sau cua ngan xSp. 
Stack 6 - bit thtr bay cua ngan xSp. 
Stack 7 - bit thu tam cua ngan xSp. 
Stack 8 - bit thu chin cua ngan xSp. 

so 
S1 
S2 
S3 
S4 
S5 
S6 
S7 
S8 

BS t?o ra dugc m<)t chuang trinh d?ng STL, nguai l~p trinh ck phai hiSu 
ro phuang thuc su d1,mg 9 bit ngan xSp logic cua S7 - 200. Ngan xSp logic la 
m<)t khf>i gf>m 9 bit chf>ng len nhau. Tfit ca cac thu~t toan lien quan dSn ngan 
xSp dSu chi lam vi~c v&i bit dfiu tien ho~c v&i bit dfiu va bit thtr hai cua ngan 
xSp. Gia trj logic m&i dSu c6 thS dugc g&i (ho~c dugc nf>i them) vao ngan xSp. 
Khi phf>i hgp hai bit dfiu tien cua ngan xSp, thi ngan xSp se dugc keo len m<)t 
bit. Ngan x@p va ten cua tung bit trong ngan xSp dugc biSu diSn trong hinh tren. 

Dinh nghia vi FBD : Phuang phap sa d6 khf>i su d1,mg cac " H<)p " cho 
tung chtrc nang. Ky tµ trong h<)p cho biSt chtrc nang (thi d\l ky tµ & la phep 
toan logic AND) Ngon ngu l~p trinh nay c6 uu diSm la 1 nguai " khong 
chuyen l~p trinh " nhu 1 ky thu~t vien cong ngh~ cung c6 thS su d\lllg d?ng 
thao nay. 
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Vi dv vS ladder logic va statement list: 
Hinh mo ta vi~c thµc hi~n l~nh LD (viSt tilt cua tu ti@ng anh Load) dua gia 

tri logic cua ti@p diSm IO.O vao trong ngan xSp theo each biSu diSn cua LAD, 
STLvaFBD. 

LAD STL FBD 

m.o 01.0 LD 10.0 QlO 

Hi f ( ) ;;; QLO mo-I ·-· I 
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Bai 3. KET NOI DAY GIUA PLC 

VA THIET BJ NG04-I VI 

3.1 K~t n6i day gifra PLC va cac thi~t bi ngo~i vi 

Vi~c kSt nf>i day gifra PLC v&i ngo~i vi rfit quan tr9ng. N6 quySt dinh dSn 
vi~c PLC c6 thS giao tiSp duqc v&i thiSt bi l~p trinh (may tinh) cfing nhu h~ 
thf>ng diSu khiSn c6 thS ho~t d9ng dung theo yeu c~u duqc thiSt kS hay khong. 
Ngoai ra vi~c nf>i day con lien quan dSn an toan cho PLC cfing nhu h~ thf>ng diSu 
khiSn. 

3.1.1. Gi6'i thi~u CPU 214 va each k~t n6i v6'i thi~t bj ngo~i vi. 

Sa d6 bS m~t cua b9 diSu khiSn l~p trinh S?-200 CPU 214 duqc cho nhu hinh 
3.1 

Ngora 89 nh& 
Gong t~c ch9n ki§u ho:;lt 09ng 

Bien tr& 

Ngovao Bao tr~ng thai ngo vaolngo ra 

Hinh 1: B9 diJu khiJn li},p trinh Sl-200 CPU 214 

DS cho b9 diSu khiSn l~p trinh nay ho~t d9ng duqc thi nguai SU d\Ulg phai 
kSt nf>i PLC v&i ngu6n cung cfip va cac ngo vao ra cua n6 v&i thiSt bi ngo~i vi. 
Muf>n n~p chuang trinh vao CPU, ngum su d1,mg phai so~n thao chuang trinh 
bing cac thiSt bi l~p trinh ho~c may tinh v&i ph~n mSm tuang ung cho lo~i 
PLC dang su d1,mg va c6 thS n~p trµc tiSp vao CPU ho~c copy chuang trinh 
vao card nh& dS cim vao ranh cim card nh& tren CPU cua PLC. Thong thuang 
khi l~p trinh cfing nhu khi kiSm tra ho~t d9ng cua PLC thi nguai l~p trinh 
thuang kSt nf>i trµc tiSp thiSt bi l~p trinh ho~c may tinh ca nhan v&i PLC. Nhu 
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v~y, dS h~ th6ng diSu khiSn khiSn b&ng PLC ho9-t d9ng ci:ing nhu l~p trinh cho 
n6, dn phai kSt n6i PLC v&i may tinh ciing nhu cac ng5 vao ra v&i ngo9-i vi. 

3.1.1.1 K~t n6i v&i may tinh 
D6i v&i cac thiSt bi l~p trinh cua hang Siemens c6 cac c6ng giao tiSp PPI 

thi c6 thS kSt n6i trµc tiSp v&i PLC thong qua m9t sgi cap. Tuy nhien d6i 
v&i may tinh ca nhan c~n thiSt phai c6 cap chuySn df>i PC/PPL Sa d6 n6i 
may tinh v&i CPU thu9c h9 S7- 200 dugc cho nhu hinh 3.2. 

i1H3A#i Isolated 
PC/PP! Cable 

PP! 
8i1U(~ 

P.i!11! 123 $\V!TGtt ~I 
3--3-.,-lK {(h 
1.9.2K ((>1 

\l.E>K 1)1(, $1"{1,t.li :', 
ZAK 10(} 
t 2K 101 

PC 

1"' 10i.l1I 
iJ"' 11 Bff 

l"' OiE 
O= DCE 

Hinh3.2:K@t noi"may tinhv6i CPU qua cong truyen thong PPlszt dtmftcap 
PClPPJ 

Tuy theo t6c d9 truySn giua may tinh va CPU ma cac cong tic 1,2,3 dugc dS CY 
vi tri thich hgp. Thong thuang d6i v&i CPU 214 thi t6c d9 truySn thuong d~t la 9 ,6 
KBaud (tuc cong tic 123 dugc d~t theo thu tµ la 010). 

Tuy theo truySn thong la 10 Bit hay 11 Bit ma cong tic 4 dugc d~t CY vi tri 
thich hgp.Khi kSt n6i binh thuong v&i may tinh thi cong tic 4 ch9n CY chS d9 truySn 
thong 11 Bit. 

Cong tic 5 CY cap PC/PPI dugc sir d1,mg dS kSt n6i port truySn thong RS-232 
cua m9t modem v&i S7-200 CPU. Khi kSt n6i binh thuong v&i may tinh thi cong 
tic 5 dugc d~t CY vi tri data Comunications Equipment (DCE). Khi kSt n6i cap 
PC/PPI v&i m9t modem thi port RS-232 cua cap PC/PPI dugc d~t CY vi tri Data 
Terminal Equipment (DTE). 
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3.1.1.2K~t n&i vao/ra v6'i ngo~i vi 

Cac ngo vao, ra cua PLC cAn thiSt dS diSu khiSn va giam sat qua trinh diSu 
khiSn. Cac ngo vao va ra c6 thS duqc phan thanh 2 lo~i CO' ban: s6 (Digital) va 
tuang u_x ( analog). Hftu hSt cac ung d-1,mg su d1,1ng cac ngo vao/ra s6. Trong bai nay 
chi dS c~p d@n vi~c k@t n6i cac ngo vao/ra s6 v&i ngoc;ti vi, con d6i v&i ngo vao/ra 
tuang tµ se trinh bay a phftn sau. 

D6i v&i b9 diSu khiSn l~p trinh h9 S7-200, hang Siemens da dua ra d.t 
nhiSu loc;ti CPU v&i di~n ap cung cip cho cac ngo vao ra khac nhau. Tuy thrn)c 
tung loc;ti CPU ma ta co thS n6i day khac nhau. Vi~c thµc hi~n n6i day cho 
CPU co thS tra cuu s6 tay kem theo cua hang san xuit. 

* N&i ngu6n cung cdp cho CPU 

Tuy theo loc;ti va h9 PLC ma cac CPU co thS la kh6i rieng ho~c c6 d~t s~n 
cac ngo vao va ra cfing nhu m9t s6 chuc nang d~c bi~t khac. Hftu h@t cac PLC 
h9 S7-200 duqc nha san xuit Hip d~t cac khau vao, khau ra va CPU trong cung 
m9t vo h9p. Nhung ngu6n cung cip cho cac khau nay hoan toan d9c l~p nhau. 
Ngu6n cung cip cho CPU cua h9 S7- 200 c6 thS la: 

Xoay chiSu: 20 .. .29 VAC, f= 47 ... 63 Hz; 

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

M9t chi Su: 20,4 ... 28,8 VDC 

* K~t n&i cac ngo vao sA v6'i ngo~i vi 

Cac ngo vao cua PLC co thS duqc chS tc;to la m9t kh6i rieng, ho~c kSt hqp 
v&i cac ngo ra chung trong m9t kh6i ho~c duqc tich hqp tren kh6i CPU. Trong 
truong hqp nao cung v~y, cac ngo vao cung phai duqc cung cip ngu6n rieng 
v&i cip di~n ap tuy thu9c vao loc;ti ngo vao. ck luu y trong m9t kh6i ngo vao 
cung nhu cac ngo vao duqc tich hqp s~n tren CPU co thS co cac nh6m duqc 
cung cip ngu6n d9c l~p nhau. Vi v~y cftn luu y khi cip ngu6n cho cac nh6m 
nay. Ngubn cung cip cho cac kh6i vao cua h9 S7-200 co thS la: 

Xoay chiSu: 15 ... 35 VAC, f= 47 ... 63 Hz; dong cftn thiSt nho nhit 

4mA 79 .. .135 VAC, f= 47 ... 63 Hz; dong cftn thiSt 

nhonhit4mA 

M9t chiSu: 15 ... 30 VDC; dong cftn thiSt nho nhit 4mA 

Sa d6 mc;tch di~n ben trong cua cac ngo vao duqc cho nhu hinh 3.3a,b 



24 

~ ,:: ·-·········t--····· ...... ../ •. · i '-·········· ! 

J_ :~:-::::' 
T I 

CO\l (}--··...,1 ___ __,.._---''=· 

al 

bl 

Hinh 3.3: a) Mt;ich di~n cua 1 ngo vao so su-·dE,mg nguon cung cap DC 

b) M?ch diijn cua 1 ngtJ vao s6 su• dvng nguon cung cap AC 

Tuy theo yeu c§.u ma c6 thS quySt dinh SU' d1,mg lo~i ngo vao nao. 

+ Ngo vao DC: - Bi~n ap DC thuong th~p do d6 an toan han. 

- Bap ung ngo vao DC r~t nhanh. 

- Bi~n ap DC c6 thS duqc kSt n6i v&i nhiSu ph§n tu 
h~ th6ng di~n. 

+ Ngo vao AC: - Ngo vao AC yeu c~u c~n phai c6 thai gian. Vi d1,1 d6i 
v&i di~n ap c6 t~n s6 50 Hz phai yeu c~u thai gian dSn 
1/50 giay m&i nh~ biSt duqc. 

- Tin hi~u AC it bi nhiSu han tin hi~u DC, vi v~y chung 
thich hqp v&i khoang each l&n va moi truong nhiSu 
(tu). 

-Ngu6n AC kinh tS han. 

- Tin hi~u AC thuang duqc su d1,1ng trong cac thiSt bi tµ 
d(mg hi~n huu. 

B6i v&i cac ngo vao s6, khi kSt n6i v&i ngo~i vi, ngo~i tru cac truong hqp 
d~c bi~t thi thong thuong m6i m9t ngo vao duqc kSt n6i v&i m9t b9 t~o tin hi~u 
nhi phan nhu: nut nh~n, cong tic, cam bi Sn ti Sp c~ . . . . Hinh 3 .4a, b, c minh 
h9a each kSt n6i day cac ngo vao PLC v&i cac b9 t~o tin hi~u nhj phan khac 
nhau. 

Trang vi d1,1 hinh 3 .4a c6 3 ngo vao, m9t la nut nhk thuong ha, hai la ti Sp 
diSm cua ra le nhi~t, va ba la cam biSn tiSp c~ v&i ngo ra la rale. Caba be) t~o 
tin hi~u nay duqc cung c~p bai m9t ngu6n 24 VDC. Khi ti Sp di Sm ha ho~c cam 
biSn phat tin hi~u "0" thi khong c6 di~n ap t~i cac ngo vao. NSu cac tiSp diSm 
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duqc dong l~i ho~c cam bi Sn phat tin hi~u "1" thi ngo vao duqc d.p di~n. 

a} 

:c2.v 
},;"'·"-~ 

. .:S 

~-----.'_.• M 
;!;1d:f 

b} 

"1/-

~ ~ ~~f--
:s: ~ 

::*::: -:4\f 
=:~·..:1'E 

Hinh 3. 4: K@t n&i ngo vao vbi ngoqi vi la nutnhdn va cam biJn c6 ngo ra la ra le, 
P1.VP va .NP.N 

D6i v&i cac ngo vao cua CPU 214 DC/DC/DC, theo s6 tay duqc kSt n6i nhu 
hinh3.7. 

* K~t n6i cac ngo ra s6 v6'i ngo~i vi 

Cac ngo ra cua PLC co thS duqc chS t~o la m9t kh6i rieng, ho~c kSt hqp v&i 
cac ngo ra chung trong m9t kh6i ho~c duqc tich hqp tren kh6i CPU. Trong 
truong hqp nao cilng v~y, cac ngo ra cung phai duqc cung d.p ngu6n rieng v&i 
cfip di~n ap tuy thu9c vao lo~i ngo ra. C§.n luu y trong m9t kh6i ra cung nhu cac 
ngo ra duqc tich hqp s~n tren CPU co thS co cac nhom duqc cung cfip ngu6n 
d9c l~p nhau. Vi v~y c§.n luu y khi cfip ngu6n cho cac nhom nay. Ngu6n cung 
cfip cho cac kh6i ra cua h9 S7-200 co thS la: 

XoaychiSu: 20 ... 264 VAC, f= 47 ... 63 Hz; 

M9t chiSu: 5 ... 30 VDC d6i v&i ngo ra ra le; 20.4 ... 28.8 VDC 
d6i v&i ngo ra transistor; 

Cac kh6i ra tieu chuiln cua PLC thuang co 8 dSn 32 ngo ra theo cung lo~i 
va co dong dinh muc khac nhau. Ngo ra co thS la ra le, transistor ho~c triac. Ra le 
la ngo ra linh ho~t nhfit. Chung co thS la ngo ra AC va DC. Tuy nhien dap ung 
cua ngo ra ra le ch~m, gia thanh cao va bi hu hong sau vai tri~u 1§.n dong dt. Con 
ngo ra transistor thi chi sir d1_mg v&i ngu6n cung cfip la DC va ngo ra triac thi chi 
sir d1_mg duqc v&i ngu6n AC. Tuy nhien dap ung cua cac ngo ra nay nhanh han. 
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Sa d6 m~ch di~n ben trong cua cac ng5 ra duqc cho nhu hinh 3.5 

" 

a} 

• 

c) 

Output 

·f~•l 

f~go ra rcr le 
AC/DC 

,., .. ,. vpti.,..::t:l'.LJ"l~J 
\.J·· 
lll • 

' ::;:t'.i ·, 
·······♦····· 

b} 

.t.C 
Output 

Hinh 3.5: Mi;tch ai~n ben trong cua cac lo?ti 
ngo ra khac nhau. 

a) I\Jgo ra Transistor 
b) Ngo ra triac 

c} Ngo ra ro· le 

C~n chu y khi thiSt kS h~ th6ng c6 ca hai lo~i ngo ra AC va DC. NSu 
ngu6n AC n6i vao ng5 ra DC la transistor, thi chi c6 ban ky duang cua chu ky 
di~n ap duqc su d1,mg va do d6 di~n ap ra se bi giam. NSu nguf>n DC duqc n6i 
v&i ng5 ra AC la triac thi khi c6 tin hi~u cho ng5 ra, n6 se luon luon c6 di~n cho 
du c6 di~u khiSn tit b&ng PLC. 

B6i v&i cac ng5 ra s6, khi kSt n6i v&i ngo~i vi, ngo~i trir cac truong hqp d~c 
bi~t thi thong thuong m6i m(>t ngo ra duqc kSt n6i v&i m9t d6i tuqng di~u khiSn 
nh~ tin hi~u nhi phan nhu: den bao, cu9n day ra le, chuong bao . . .. Hinh 3 .6 
minh h9a each kSt n6i day cac ng5 ra PLC v&i cac CO' du ch~p hanh. 

Hinh 3.6a la m9t vi d\l cho cac kh6i ra su dl)ng 24VDC v&i mass chung. 
Tieu biSu cho lo~i nay la ng5 ra transistor. Trong vi d\l nay cac ng5 ra duqc kSt 
n6i v&i tai cong su~t nho la den bao va cu(>n day ra le. Quan sat m~ch kSt n6i 
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nay, den bao su d1,mg ngu6n cung c§.p la 24VDC. NSu ngo ra .6 & muc logic "l" 
(24VDC) thi dong se chay tu ngo ra .6 qua den Hl va xufmg Mass (M), den 
sang. NSu ngo ra & muc logic "0" (0V), thi den Hl tit. NSu ngo ra .4 & muc 
logic "l" thi cu9n day ra le c6 di~n, lam ti~p diSm cua n6 dong l~i cung c§.p di~n 
220 V AC cho d9ng ca. 

Hinh 3 .6b la m9t vi dl,l ngo ra ra le su dl,lng ngu6n c§.p la 24 VDC, va hinh 
3.6c la vi dl,l ngo ra triac su dl,lng ngu6n xoay chiSu 24 Vac. 

I I Note; 
----:-:, ,Z-- 1 Actual component values may vary, 

.?f 2. DC circuit grounds are optional. 

470!2~<" 

[l 3,3 Kil 

----, --------·-··-I---- - ----
0,3 /).4 05 OG 0.7 2M 1.0 ·u 12 I3 1.4 16 rv1 L• DC ( 

(SJ 0 0 0 (S) 0 0 0 0 0 00 0 (~_I1J5~~:.f >~ 
,L 

Inputs (15 voe to 30 VDCJ 

I 

( 24 VDC power for input 
sensors or expansion 
moctutes (280 mA) 

ffinh 3. 7: Cach kit m5i ngo vao/ra cita CPU 214 DC/DC/DC v6i ngogi vi 

M9t chu y quan tr9ng khi kSt n6i cac ngo ra c~n tra cuu sf> tay kh6i ngo 
ra hi~n c6 dS c6 duqc thong tin chinh xac tranh duqc nhfrng sv cf> dang ti~c 
xay ra. Hinh 3.7 la vi dl;l cua CPU 214 v&i ngu6n cung c§.p DC, ngo vao DC va 
ngo ra DC duqc n6i day v&i ngo~i vi ( trich tu sf> tay S7-200 Programmable 
Controller System Manual). Ta nh~ thiy m6i m9t nh6m ngo vao cfing nhu 
m9t nh6m ngo ra va CPU duqc cung c§.p ngu6n rieng la 24 VDC. Ngoai ra tren 
kh6i CPU con c6 ngu6n phl,l 24 VDC (dSn 280 mA) c6 thS duqc su dl,lng dS 
cung c§.p cho cac cam biSn ho~c kh6i ma r9ng. 

3.1.2. Vi dl} k~t n6i ngo vao/ra ciia PLC tir m{>t so- 06 di~u khi~n co ti~p di~m. 

Trong nhiSu truang hqp, c~n cai t~o m9t h~ th6ng diSu khiSn v&i ra le 
va contactor thrum h~ th6ng diSu khiSn v&i PLC. M9t cau hoi d~t ra la chung ta 
c~n gifr l~i nhfrng ph~n nao trong h~ th6ng diSu khiSn, con ph~ nao se lo~i bo 
di? 

BS d~ dang trong vi~c chuySn d6i, c6 thS ap dl,lng phuang phap sau dS 
chuySn d6i tu m9t h~ th6ng diSu khiSn cfi sang diSu khiSn v&i PLC: 

• V~ ph§n cung: 

- Xac dinh cac b9 t~o tin hi~u (vi dl;l: nut nh§n, cong tic, cam biSn ... ) 
c~n thiSt nh§.t trong h~ th6ng diSu khiSn, m6i b9 t~o tin hi~u my theo lo~i 
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t?o ra tin hi~u nao nen dm:;rc kSt n6i v&i m9t ng5 vao cua PLC tuang ung, 
vi dv nSu b9 t?o ra tin hi~u nhi phan thi duqc kSt n6i v&i cac ngo vao s6, 
con b9 t?o ra tin hi~u tuang u,r thi kSt n6i v&i ng5 vao tuang tv (ng5 vao 
analog). Con cac b9 t?O tin hi~u con l?i nSu khong c§.n thiSt thi c6 thS bo 
di va se duqc thvc hi~n bing chuang trinh trong PLC. 

- Tuang u,r xac dinh cac ca du ch§.p hanh (d6i tuqng diSu khiSn) c§.n 
thiSt nh§.t, thong thuong cac d6i tuqng nay la cac den bao, contactor chinh, 
van ti:r, .v. v.. Tuy theo lo?i ma m6i d6i tuqng di Su khiSn c6 thS kSt n6i trvc 
tiSp ho~c gian tiSp v&i cac ng5 ra tuang ung, m6i m9t d6i tuqng diSu 
khiSn ck m9t ng5 ra. NSu cac d6i tuqng diSu khiSn c§.n dong diSu khiSn 
l&n thi yeu c§.u phai su dvng ra le trung gian. Vi dv nhu cac contactor 
chinh diSu khiSn cac d9ng ca cong su§.t l&n thi ng5 ra cua PLC se duqc 
n6i v&i m9t ra le trung gian va thong qua tiSp diSm cua ra le trung gian 
dS diSu khiSn cac contactor nay. Con cac d6i tuqng diSu khiSn khong tac 
d9ng trvc tiSp dSn qua trinh diSu khiSn ma chi dong vai tro trung gian h6 
trq cho qua trinh diSu khiSn nhu ra le trung gian thi c6 thS lo?i bo va 
duqc thay thS bing m9t o nh& nao d6 trong chuang trinh cua PLC. 

- Sau khi da xac dinh duqc s6 luqng cac ng5 vao, ngo ra cAn thiSt va h~ 
th6ng di~n cung c§.p cho ph§.n diSu khiSn thi tiSn hanh dSn vi~c Iva chc;m 
lo?i PLC phu hqp. 

- ThiSt l~p bang xac dinh cac ngo vao/ra v&i cac ngo?i vi tuang ung va chu 
y ghi chu l?i cang chi tiSt cang t6t. 

- Thvc hi~n vi~c n6i day cac ng5 vao, ng5 ra cua PLC v&i cac b9 t?o tin 
hi~u diSu khiSn va d6i tuqng diSu khiSn. Trong qua trinh n6i day c§.n 
luu y dSn cac nguyen tic an toan trong h~ th6ng diSu khiSn 

- T§.t ca vi~c kSt n6i day trong h~ th6ng diSu khiSn tru&c day se duqc biSn 
d6i thanh chuang trinh trong PLC. 

• V~ phftn m~m: 

Vi~c viSt chuang trinh c6 thS thvc hi~n theo hai each: 

Cach 1: Tuy theo yeu cAu cong ngh~ ma c6 thS thiSt l~p giai thu~t 
diSu khiSn va viSt chuang trinh theo giai thu~t diSu khiSn nay. 

Cach 2: V~n duy tri ho?t d9ng cua h~ th6ng nhu cfi, hay n6i khac di la 
khong cAn thiSt phai l~p l?i giai thu~t diSu khiSn vi t§.t ca da duqc thiSt kS 
trong so d6 diSu khiSn cung tru&c day ma chi cAn biSn d6i so d6 diSu 
khiSn nay thanh chuang trinh trong PLC. Cach nay tuang d6i d@ dang va 
c6 thS khong bi 16i khi l~p trinh. 

Trong ph§.n nay trinh bay phuang phap chuySn d6i theo each 2 theo cac 
bu&c nhu sau: 

• 



29 

- Thi,rc hi~n viSt chuang trinh l~n luqt cho m6i d6i tm;mg diSu khiSn, m6i 
d6i tuqng diSu khiSn duqc viSt & m9t do;;tn chuang trinh va co ghi chu 
Cl) thS dS dS dang sua 16i. 

- Chi c6 cac diSu ki~n cAn thi@t nh§.t cho d6i tuqng diSu khiSn m6i duqc 
viSt vao doe:m chuang trinh diSu khiSn no. 

- NSu m9t s6 d6i tuqng diSu khiSn c6 cung chung m9t nhom diSu ki~n, 
thi nhom diSu ki~n nay nen duqc duqc viSt rieng & m9t do;;tn chuang 
trinh va cit k@t qua vao m9t 6 nh6 trong PLC. NSu d6i tuqng diSu khiSn 
nao cAn nhom diSu ki~n nay thi chi c~n 1§.y kSt qua duqc chua trong o 
nh6. DiSu nay giup cho c§.u true chuang trinh m;;tch ll:lc va vi~c d9c 
chuang trinh tr& nen dS dang han. 

- Cac d6i tuqng diSu khiSn khong c~n thiSt (vi d1,1 contactor trung gian) 
se duqc thay thS bing m9t 6 nh6 trong PLC. NSu cac d6i tuqng diSu 
khiSn nao cAn dSn tiSp diSm cua ra le trung gian nay thi chi ck thay 
th@ bing tiSp diSm cua 6 nh6. 

- Tuy theo h~ th6ng diSu khiSn c6 phuc tl:lp hay khong ma c6 thS phan 
chia thanh nhiSu kh6i chuang trinh dS dS dang trong qua trinh quan ly. 

Hinh 3 .8 la m9t vi d1,1 vS vi~c chuySn d6i m9t sa d6 diSu khiSn cua ra 
vao ca quan bing contactor thanh h~ th6ng diSu khiSn v6i PLC ( chi dung ll:li & 
vi~c chuySn d6i k~t n6i day, con chuang trinh thi,rc hi~n & cac chuang sau). 

Di,ra vao cac bu6c tren, ta nh~n th§.y cac nut nhin, contactor ck thiSt 
duqc giu ll:li nhu trong bang xac dinh k@t n6i vao/ra v6i ngol:li vi va PLC duqc 
ch9n & day la lol:li CPU 214 DC/DC/relay. Do contactor Kl va K2 khong duqc 
phep co di~n d6ng thai nen theo quan diSm an toan c~n phai khoa cheo hai 
contactor nay ll:li v6i nhau .. 
Bang xac djnh k~t n6i vao/ra v&i ngo~i vi 

Kvhieu Bia chi Chu thfch 

so IO.0 Nutnhfuidim.g thuangdong 

SI IO.I Nut nhfui m& cua, thuang h& 

S2 I0.2 Nut nhfui dong cua thuang h& 

S3 I0.3 Cong tic hanh trinh gi6i han cua m&, thuang dong 

S4 I0.4 Cong tic hanh trinh gi6i han cua dong_ thuang dong 

Kl 00.0 Cuon dav contactor Kl. di Su khiSn m& cua 

K2 O0.l Cuon dav contactor K2. diSu khiSn dong cua 

HI 00.2 Den bao cua dang m& 

H2 00.3 Den bao cua dang dong 
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a) 

PLC 

,c,iuH:io.1 Qin Qo.,.-,., (t:l.J w.s. lQt1.6 Q).1 11 :· L• 

Kl Kl i 

·2 mlll.:: 

b) 

Hinh 3.8: Ket n6i ngo vao/ra cua PLC tfr m{)t sa do dieu khien co tiep diem 

3.2. Ki~m tra vi~c k~t n6i day bing phin m~m 

M9t cong vi~c quan tn;mg cho ngum lip d~t va v~n hanh la biSt duqc cac kSt 
n6i cua cac ngo vao/ra v&i ngo~i vi c6 dung hay khong tru&c khi n~p chuong 
trinh diSu khiSn vao CPU. Ho~c khi m9t h~ th6ng dang ho~t d9ng binh thuang 
nhung m9t sµ c6 hu hong xay ra thi cac ph§.n ngo~i vi nao bi hu va phat hi~n n6 
b&ng each nao. Trong phfin mSm Step 7 Micro/Win c6 trang bi them phfin nay d6 
la m1;1c Status Chart. 
a/ Status Chart 

Chung ta c6 thS su d1;1ng Status Chart dS d9c, ghi ho~c cuong hue cac biSn 
trong chuong trinh. 
DS c6 thS truy xu!t St~'-·s Chart, ta nh!p dup chu9t vao biSu tuqng Status 
Chart tren man hinh. wl 

b/ D9c va thay d6i biSn v&i Status Chart 
Hinh du&i day chi m9t vi dl,1 vS each su dl,lng Status Chart. DS d9c hay ghi 

cac bi~n chung ta thµc hi~n theo cac bu&c sau: 

Address Format Current Value New Value 
10.0 •Bit 2itiJ 

Buuc 1: d o d§.u tien trong Address chung ta nh~p vao dia chi hay ten ky hi~u cua 
1 biSn trong chuang trinh ung dl,lng ma b~n mu6n d9c ho~c ghi, sau d6 nhful 
Enter. L~p l~i bu&c nay cho t!t ca cac bi~n ma b~n mufm them vao biSu d6. 
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Buuc 2: NSu biSn la m9t Bit (vi d1,1: I, Q ho~c M), thi kiSu biSn d~t & c9t Format 
la Bit. NSu bi Sn la m9t Byte, Word hay Double Word thi ch9n & c9t Format va 
nh§p dup chu9t dS tim kiSu biSn mong mu6n. 

Buuc 3 : BS xem gia tri hi~n hanh cua m9t biSn trong PLC trong biSu d6, hay 

nh!p chm)t vao biSu tu()'Ilg 6o' 

Buuc 4: BS dung vi~c c~p nh~t tr~ng thai thi nhfip chu9t vao bi@u tuqng &r:f' tr& vS 
vi tri 
cu. 

Bu6'c 5: BS thay d6i 1 gia trj~~_ay nh~p m9t gia tri m&i vao c9t ,,New Value" va 

nhfip chu9t vao biSu tu()'Ilg 't'.1:- dS ghi gia tri vao CPU. 

Cuong buc biSn v&i Status Chart: 
BS cuong buc biSn trong Status Chart v&i 1 gia tri xac dinh, thgc hi~n cac 
bu&c sau: 

Buuc 1: Ch9n m(H 6 trong c9t Address, vao dia chi hay ten cua biSn c§n cuong 
buc. 

Buuc 2: NSu biSn la m9t bit (vi d1,1: 10.0, Q0J), thi kiSu biSn & c9t Format luon 
luon la bit. NSu biSn la m9t Byte, Word hay Double Word thi ch9n & c9t Format 
va nhfip dup chu9t dS tim liSu bi~n mong mu6n. 

Buuc 3: BS cuong buc biSn v&i gia tri hi~n hanh, tru&c tien hay d9c gia tri 

hi~n hanh trong PLC b&ng each nhfip dup chu9t vao biSu tuqng &r:f' • 

Nhfip ho~c cu9n 6 chua gia tri hi~n hanh ma b~n mu6n cuong buc. Nhfip chu9t 

vao bi@u tu()'Ilg & tren vi tri gia tri hi~n hanh dS cuong buc biSn gia tri d6. 

Buuc 4: BS cuong buc m9t gia trj m&i cho m9t biSn, nh~p gia tri vao c9t "New 

Value" va nhfip chu9t vao biSu tu()'Ilg 

Buuc 5: BS xem gia tri hi~n hanh cua t!t ca cac biSn bi cuong buc, kich chu9t 

vao bi Su tuqng Read Force 

Buuc 6: BS cho tfit ca cac biSn tr& l~i tr~g thai binh thuong, hay kich chu9t vao 

biSu tu()'Ilg Unforce All &.., . 
3.3. Cai dtt va sir d\mg phin m~m STEP 7 - Micro/win 32 

+ Nhfrng yeu ciu d6i v6'i may tinh PC" 
May tinh ca nhan PC, mu6n cai d~t duqc ph§n mSm STEP 7-Micro/Win phai 
thoa man nhfrng yeu cfiu sau day: 

- 640 Kbyte RAM (it nhfit phai c6 500 Kbyte b9 nh& con tr6ng). 



32 

- Man hinh 24 dong , 80 c9t a chS d9 van ban. 
- Con khoang 2 Mbyte tr6ng trong 6 dia cung. 
- C6 h~ diSu hanh MS-DOS ver. 5.0 ho~c cao hon. 
- B9 chuySn d6i RS232-RS485 ph1=1c V\l ghep n6i truySn 
htong trµc tiSp gifra may tinh va PLC. (truySn thong online) 

TruySn thong gifra STEP 7-Micro/Win v&i S7-200 CPU qua c6ng truySn thong a 
phia day cua PLC. Su d1=1ng cap c6 b9 chuySn d6i RS232-RS485, duqc g9i la 
cap PC/PPI, dS n6i may tinh v&i PLC t~o thanh m~ch truySn thong trµc tiSp. 

Cim 1 d§u cua cap PC/PPI v&i c6ng truySn thong 9 chan cua PLC, con diu kia 
v&i c6ng truySn thong n6i tiSp RS-232C cua may PC. NSu may PC c6 c6ng 
truySn thong n6i tiSp 

RS232 v&i 25 chan, thi phai ghep n6i qua b9 chuySn d6i 25 chan/9 chan dS c6 
thS ghep n6i v&i cap truySn thong PC/PPI. 

+ Cai dJt ph§n m~m lip trinh STEP 7-Micro/Win 32. 
Sau khi kiSm tra b9 nh&, 6 ma cung hoan toan c6 du kha nang dS cai phln mSm 
STEP 7- Micro/Win vao 6 cung, thi lk luqt tiSn hanh cac bu&c: 

1/ Chen dia CD vao 6 CD may tinh. 
2/ Kich chu9t vao nut" Start" dS mer menu 
Window. 3/ Kich chu9t vao m1=1c Run cua 
menu. 
4/ NSu cai d~t tu: 

Disk A: Trong h9p tho~i Run, go a:\setup va kich OK ho~c 
ENTER. CD: Trong h9p tho~i Run, go e: \setup va kich OK 
ho~cENTER. 

5/ Sau d6 se nh~ duqc dk dk tung bu&c cac chi d~n thao tac tiSp 
theo tren man hinh va hoan thanh cong vi~c cai d~t. 

6/ Khi kSt thuc vi~c cai d~t, h9p tho~i setup PG/PC Interface tµ d9ng 
xuit hi~n. 

Kich "Cancel" dS tr& vS cua s6 chinh cua STEP 7-Micro/Win 32. 

Sau khi da cai d~t xong c6 thS bit diu so~n thao chuong trinh nha phln mSm 
STEP 7- Micro/Win 32 bing each nhip dup chu9t vao biSu tuqng STEP 7-
Micro/Win 32 tren man hin 
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Bai 4: c.Ac PHEP TOAN NHJ PHAN cu.A. PLC 

4.1 Cac lien k~t logic 
4.1.1. L~nh vao/ra va cac l~nh ti~p di~m d~c bi~t 
a/ L~nh vao/ra 

Load (LD): 
L~nh LD n~p gia tri logic cua m◊t tiSp diSm vao trong bit d§.u tien cua ngan 

xSp. Cac gia tri cu con l~i trong ngan xSp bi diy lui xu6ng m◊t bit. 
Load Not (LDN): 

L~nh LDN n~p gia tri m◊t logic nghich dao cu.a m9t tiSp diSm vao trong bit 
d§.u tien cu.a ngan xSp. Cac gia tri cu con l~i trong ngan xSp bi diy lui xu6ng m9t 
bit. 

OUTPUT(=): 
L~nh sao chep n9i dung cua bit d§.u tien trong ngan xSp vao bit dugc chi dinh 

trong l~nh. N◊i dung cua ngan xSp khong bi thay df>i. 
b/ Cac l~nh ti~p di~m d~c bi~t 

C6 thS dung cac l~nh tiSp diSm d~c bi~t dS phat hi~n sv chuySn tiSp tn;mg 
thai cu.a xung ( SUO'Il xung) va dao l~i tr~ng thai dong di~n cung c~p (gia tri 
cu.a dinh ngan xSp ). LAD SU d1,mg cac tiSp diSm d~c bi~t dS tac d9ng vao dong 
cung c~p. Cac tiSp diSm d~<; bi~t khong c6 toan h?Ug rieng cu.a chung va vi thS 
phai d~t chung vao vi tri phia tru&c cua CUQn day ho~c h◊p d§.u ra. TiSp diSm 
chuySn tiSp duong, am ( cac l~nh sucm len va suan xu6ng) c6 nhu c§.u vS b9 nh&, 
b&i v~y d6i v&i CPU 212 chi c6 thS su d1,mg nhiSu nh~t la 128 l~nh va CPU 214 
la 256 l~nh. 

Cac l~nh ti~p di~m die bi~t drrQ'c bi~u di~n nh11 sau trong LAD va STL 

LAD ~'16 ta Toanh,i.ng 

Tie"p die'md:io tr~ng thai cu;a dong cung c{p.Nlu 

~ ~' dong cung c(p c6 tie"p di€md.lio thln6 bi ngit m.J!Ch, Kh6ngc6 NOT , 
neu khang co ti/p dilmdio th1116 th6ng lU?Ch 

~ p r------0 Tie'p di€mchuye'n ddi dlfdng cho phep dong 
Kh6ngc6 

cung c1p thong ID? ch trong mq t VO ng que t 
khi :;lfd n xung di~ u khie'n chuye'n tu' 0 le n 1 

~ N r-----7) Ti{p di€mchuy€nd6i .:imcho phep dong Kh6ngc6 
cung c1 p thong ID? ch trong mq t VO ng que t 
khi :;lfdn xung diefo khie'n chuye'n tu' 1 de"n 0 



cl 

34 

STL 
Mota 

NOT L~nh dao gia ttj cua bit dctu tien trong ngan 
,..,. 

L~nh nh.%n bi€t sv chuy€n ti€p tr~ng thai 
EU tu O len 1 trong m9t vong quet cua dinh 

ngan x€p. Khi nh.%n du'<jc sv chuy€n ti€p 
nhu v.%y dinh ngan x€p se c6 gia ttj b~ng 
1 troll!! mot VOilQ" auet. 

ED 
/ 

L~nh nh.%n bi€t sv chuy€n ti€p tr~ng thai 
tu lxu6ng O trong mot vong quet cua dfoh 
ngan x€p. Khi nh.%n du'<jc sv chuy(fo ti€p 
nhu v.%y dinh ngan x€p se c6 gia ttj b~ng 
1 trong mot vong quet. 

M9t s6 bit nh6' dijc bi~t 
SM0.0 Luon luon c6 gia tri logic b~ng 1. 
SM0 .1 C6 gia ttj logic b~ng 1 & vong quet dAu tien. 
SM0.4 Phat xung nhip 60 giay (0 - cho 30 giay dAu, 1 - cho 30 
giay sau). SM0.5 Phat xung nhip 1 giay (0 - cho 0,5 giay dAu, 
1 - cho 0,5 giay sau). 

Toan han!! 

Khong c6 

Khong c6 

Khong c6 

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

KLOE 
TENL]j:NH& CKN SIEMENS 

AEG 
MITSUBIS 

TOANH~G ER- CPU214 HI 
MOEL 

EINGANG EO.O ho~c El XO 
INPUT IO.O I0.0 
NG6VAO 
AUSGAN A0.0 ho~c Al YO 

G QO.O 
QO.O 

OUTPUT NGO 
RA 
MERKER BIT 

MO.O 
MO.O Ml MO 

NHO 
LADEN LOAD LD - Ld 
N~P L 

UND AND Uho~cA u And 
vA A 



ORDER OR 
HOAC 

NICHT NOT 
NGHJCHDAO 

ZUWEISU = 
NG 

KET QUA 

4.1.2. L~nh lien k~t logic CO' 

ban a/ L~nh AND (A) 

0 

N 
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0 0 Or 

N N (inverts) 

= = Out 

L~nh A ph6i hgp gia tri logic cua m9t ti Sp di Sm n v&i gia · tri bit dAu tien 
cua ngan xSp. KSt qua phep tfnh duqc d~t lc;ti vao bit aAu tien trong ngan xSp. 
Gia tri cua cac bit con lc;ti trong ngan xSp kh6ng bi thay d6i. 

Cu phap STL: An 
Vi d1,1: Hinh 4.1 mo ta sa d6 mc;tch di~n cua m9t lien kSt AND. Ben HI chi sang 
khi t.it ca cac c6ng tic duqc dong lc;ti. Khi 1 c6ng tic h& mc;tch thi den HI cilng bi 
cit mc;tch. Lien kSt AND c6 tr~g thai 1 khi t.it ca cac ng5 vao c6 tn;mg thai 1. 

u . I 
St . · 

S2 
Xie l~p vaolra 

Kf hi$u 0ta chi Chuthich 

H1 S1 10"0 Cong tacthLFcmg ma 
S2 10"1 Conq tac thtJanq ma 
Ht QO"O Ben baa 

N 

Hinh 4.1 Sa ttJ mqch aifn Hinh 4. 2: Bang xdc lij,p i'doka 
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t l fllE1'½~JP.l~ C QMMElITS 
./,~·· 

rn ID.C 
A ID. l 

QO.C 

Hinh 4.3:Chttong trinh tJtt{fc vi@t trong PLC a LAD va STL 

~---< + Ngudncungca:'p _ 

24 V 

I t; 
N s 

T p p 
p 

u s u 
T T 

Hinh 4. 4. Set tJ6 kit ndi PLC 

Bai t~p: 
Vi@t chuong trinh theo bang cau l~nh CT hinh 4.3 bing thi@t bi l~p trinh 

S7-200 va chuySn chuong trinh vao PLC. 
Thu ho?t d9ng cua ID?Ch. 

b/ L~nh OR (0) 
L~nh OR ph6i hqp gia tri logic cua m9t ti@p diSm n v&i gia tri bit dfiu tien cua 

ngan xSp. KSt qua cua phep tinh duqc d~t l?i vao bit dfiu tien trong ngan xSp. 
Gia tri cua cac bit con l?i trong ngan xSp khong bi thay d6i. 

Cu phap « STL: 0 n 

Vi d1,1: hinh 4.5 mo ta SO' d:6 ID?Ch di~n cua m9t lien k@t OR. Den H6 se sang 
nSu m9t ho~c t~t ca cac cong tic d~u dong ID?Ch. Ngo ra cua lien k@t OR luon 
luon c6 tr?t1g thai 1 nSu it nh~t m9t trong cac ng5 vao c6 tr?ng thai 1. 

BS giai quy@t vftn d~ nay, tru&c tien ta cfin phai l~p m9t bang xac l~p ngo 
vao/ra d:S k@t n6i v&i PLC. 

Chuong trinh duqc vi@t trong PLC CT cac d?ng LAD, va STL duqc cho nhu 
hinh 4.7 va sa d6 k@t n6i v&i PLC nhu hinh 4.8 
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Xac lip va o/ra 
Ky hi~u Di? chi Chu thich 

Sl IO.O Cdng t!c thu'dng md 
S2 m.1 C6ng tic thu'd ng md 
H6 QO.O Ben Mo 

Hinh 4, 6: Bimgxac lqp vaw1·a 

w rn.o 
iJ Hi.1 

'" QO,D 

Hinh 4. 7: chitong tri'nh tlit(fC viJt trong PLC a dQng LAD va STL 

+ Ngu6n cung cJp -
24 \/ 

s11:_ H1 
IO.O 0 QO.O "' 

S2T I 
'Q' 

I0.1 lT 
K s 
p p I 

C ;: 
p 

;J 

C 
T 

I 

Hkh 4.8: So J,5 ke't noi vdi PLC 

Bai t~p: 
ViSt chuong trinh theo bang cau l~nh a hinh 4.7 bing thiSt bi l~p trinh 

S7-200 va chuySn chuong trinh vao PLC. 
Thu ho~t d(mg cua m~ch. 

c. Ung d1_1ng cho cac c6ng logic cO' ban 
Bai t~p: Hay viSt bang li~t ke l~nh cho cac m~ch logic sau va kiSm tra chuc 

nang ho~t d()ng. 
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=D - =[J - ~l ~ 

-

£Hc;l.chi Toan hc;l.ng -Dtc;l.chi Toan h,;mg -Dic;l. chi Toan hc;l.ng 
000 000 000 
001 001: 001 
002 002 002 
003 003 003 

- =D- =G-- ~1 ,___ 

-

-Di,f;l. chi Toan h~mg Dic;l.chi 
000 000 
001 001 
002 002 
003 003 

4.1.3. Lien k~t cac c6ng logic CO' ban 

a/ M~ch h6n hgp 1: AND trmrc OR 

Sl I S3, I S4, I 
~~ 

Hinh 4. 9: Sa tl6 mqch dHJn 

iJ.1 !0.1 081 

1----l ) 

Toan hang Dia chi Toan h.~mg 
000 
001 
002 
003 

xac l~p vao/ra 
Kybi~u Bi~ chi Chu iliich 

Sl IO.l Cong tic thu'trrrg md' 

S2 I0.2 Cong tic thn'trrrg ma 

S3 I0.3 Cong tic thn'trng mo 

S4 I0.4 Cong tic thut!ng ma 

H6 QO.O Ben bfo 

Hinh 4.1 O: Biingxdclijp vaolra 

. ~,ET'lfc}RK l 
,f/ 

LD 
.... 
0 

·o 

!0.1 
10.2 
I0.3 
IO.-t 
QO.l 

Hinh 4.11: Chuongtrinh vitt trong PLC biJu dibi 6' LAD,.•a STL 
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Mo ta: 
Ngo ra Q0.1 chi c6 tin hi~u bing 1, nSu cac ngo vao I0.1 va I0.2 cua cf>ng 

AND c6 tin hi~u bing 1 ho~c cac ngo vao IO .3 ho~c IO .4 c6 tin hi~u bing 1. 

Bai t~p: 
ViSt chuong trinh theo bang cau l~nh 6 hinh 4.11 bing thiSt bi l?p trinh va 

chuySn vao PLC. Thu chuong trinh 
b/ M,ch h6n hgp 2: AND trmrc OR 

i+ 

Kf 

1()1 1{)2 

I I 
1(13 1,04 

I I 
l0-5 

SI I 53 I 55 I 
~E--A 

s9 I 54 I 
1:--

HlJ1h 4 12 · S'a ad mach aien . ' 
Xac [ijp v,ao/ra 

hieu Di~chr Chuthfch 
S1 10-1 Cong tac thucmg ma 
S2 10-2 Cong tac thuang mfr 
S3 10_3 Gong tac thuang ma 
S4 I0.4 Cong tac thuang mfr 
S5 10-5 Cong tac thuang mo 
H2 QO_i Den bao 

Hinh 4.1 3: Bdngxdc l(ip vao/ra 

QO;i 

) 
• tlEIW'DRK 1 

' /,'lJu'l,l)RK CO}!),!EHTS 
// 

L;) IO.t 
A rn,.2 

.[J! I0,3 
; A I0,4 
i OLD 

,: 0 I -~ 

~ 

Hinh 4.14: Chuongtrinhvtrft.t trongPLC btJudiln ,& LAD·v a STL 

Mo ta: Ngo ra Q0.1 a hinh 4.14 chi c6 tin hi~u bfulg 1, nSu c6 it nh§t m9t ngo 
vao cua cac cf>ng AND ho~c ngo vao I0.5 c6 tin hi~u 1. 
Bai t~p: 

ViSt chuong trinh theo bang cau l~nh a hinh 4.14 bing thiSt bi l?p trinh va 
chuySn vao PLC. 

Thu chuong trinh 



c/ M~ch h6n hqp 3: AND trmrc OR 

Sl I S3 I 
E-,/4, E-.Al 

S2 I S4 

S5~ 
NE---\ 

sa I sa I 
Ev-, p, 

Hinh 4.15: Saao ma.ch aien 
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Xac l~p vao/ra 
Kf hieu ma ch I Chuthfch 

S1 10.1 Cong tac thuang m& 
S2 102 Cong tac thuang ma 
S3 !0.3 Congtacthuang m& 
S4 10.4 Cong tac thuang ma 
S5 10.5 Cong tac thuang m& 
S6 to.6 Cong tac thuang m& 
S7 10.7 Cong tac thuang ma 
S8 / 10.8 Cong tac thuo·ng ma 
H2 00.1 Den bao 

Hinh 4.16: Bena xac Jao vao/ra 
! NE7tt'O RK 1 

,/,,/ 

I0.1 
rn.i 
nu 
ICl.4 

Hinh 4, 17: Chrto-ngtrinh vi tit trong PLC bi§.u diln a LAD va STL 

Mo ta: Ngo ra Q0.1 chi c6 tin hi~u bing 1, nSu hai c6ng AND tru&c OR c6 cung 
bfug 1. 
Bai t~p: 

ViSt chuong trinh theo bang cau l~nh & hinh 4.17 bing thiSt bi l~p trinh va 
chuySn vao PLC. 

Thu chuong trinh 
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d/ M~ch hfin hqp 4: OR trmrc AND 

s1 I s2 I 

LJ 
S3~ 

Xac lijp vao/ra 
Kf hieu Dic;tch1 Chu,thfch 

S1 10.1 Cong tac thucmg m& 
S2 10.2 Cong tac thubng m& 
S3 10.3 Cong tac thubng ma 
S4 10.4 Cong tac thucmg m& 
S5 10.5 Cong tac thu'cmg ma 

H4 '14 QO.i Denbao 
i 

Hinh. 19: Bangxac lq,p vdoka 

lB ,h;,.l 

) :0,2 
:: 10.3 

9. !) JO,i 
JlD 
~. I0,5 

11\'. :Qii.l 

Hinh 4.20: Chtrongtrinh vi@t trong PLCbieil di@n a LADv a STL 

Mo ta: Ngo ra Q0.l chi c6 tin hi~u b&ng 1, nSu 2 ngo vao cua c6ng OR va ngo 
vao I0.5 c6 tin hi~u b&ng 1. 
Bai tip: 

ViSt chuong trinh theo bang cau l~nh & hinh 4.20 b&ng thiSt bi l~p trinh va 
chuySn vao PLC. 

Thu chuong trinh 



e/ M~ch hBn hQ'p 5: OR trmrc AND 

S1 I S2 I S4 j 7 E>·AI 

K 

S_3.~ 
µ 

Hinh 4. 21: Su ilJ rnqch tli?n 
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Xac lip vao/ra 
KC hieu Dia chi Chuthfd1 

S1 10.1 Gong tac thucmg mfr 
S2 f0.2 Gon.g tac thucmg ma 
S3 10.3 Cong t~c thu'tmg m& 
S4 10.4 Gong tac thU'O'Hg m& 
K1 Q0.1 Cuon day nqat dlen tu 

r.r' ·h42'} B' '[·" '.t 11. m . L.: ang xac 4lP vaO/ra 

N'E1WORK 1 
// 

// 

rn rn.1 
:, LD HL2 

(I 10, 4 
l>, 10,3 

. om 

Hinh4.23. Clnmngtrinh ·vtJttrongPLCbidudihz &L.A.Dv a STL 

Mo ta: Ngo ra QO .1 chi c6 tin hi~u bing 1, nSu ngo vao IO .1 ho~c ngo vao IO .3 

va ngo vao I0.2 ho~c I0.4 c6 tin hi~u bing 1. 

Bai t~p: 
ViSt chuong trinh theo bang cau l~nh & hinh 4.23 b&ng thiSt bi l~p trinh va 

chuySn vao PLC. 

Thu chuong trinh 

4.1.4. Bai t~p ll'llg dl}ng 
a/ Lien k~t 
XOR 
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n
~-·-J 

Xac Eijp vao/ra 
Kl hi('lu f.>i~ chf Chu thich 

S1 10.1 Nut nhan thu•cmg m& 
S2 !0.2 Nut nhan thuang m& 
H5 Q0.1 Ben bao 

H5 

Hinh 4.24: Sa dB m?c.h ai(jn Hinh 5.25: Bang xac lf)p vao/ra 

,/',./ 

·L], JO,l 
; J.. 10.2 
!LDH 10.1. 

Fl{ JO~ 2 
OlD 

Q0.1 

Hinh 4.26: Chuong trinh viet trong PLC bieu dien a LAD v a STL 

Mo ta: Ngo ra cu.a lo~i cf>ng lien k@t nay luon c6 tin hi~u bing 1, khi hai ngo vao 
· c6 gia tri gi6ng nhau(ho~c O ho~c 1). 
Bai tip: 
Vi@t chuong trinh bing thi@t bi l~p trinh va chuyJn vao PLC. 
Thu chuong trinh. 
b/ M~ch t1}' duy tri (T\f gifr) 

S3tls4J 
.J K2 

K2 

Hznh 4. 2 7: Sa do mqch di/n A Hmh 4.28: SadJ mqch di?n B 

Xac l~p vao/ra 
Ki hl~u Di~chi Chuthich 

Sl 10.1 Nt1t nhan thucm.g mo 
S2 I0.2 Nut nhan thuang dong 
S3 I0.3 Nut nhan thuongmo 
S4 I0.4 Nut nhan thutmg dong 
Kl Q0.1 Khoid{>ngtu 
K.2 Q0.2 Khoi d(mgtir 

Hmh 4.29 : Bdng x.dc l.q.p vaolra 
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Mo ta: M?ch A: 
Khi nh§n S1, ng5 vao IO.I co tin hi~u 1, lam cho ng5 ra Q0.1 (Kl) co tin 

hi~u 1. Cu(m day Kl co di~n. Khi nh§n S2 (ngo vao I0.2) ngo ra Q0.1 se co tin 
hi~u 0, CUQn day Kl m~t di~n. 

M?chB: 
Khi nh§n S3, ng5 vao I0.3 co tin hi~u 1, lam cho ng5 ra Q0.2 (K.2) co tin 

hi~u 1. Cu(>n day K2 co di~n. Khi nh§n S4 (ng5 vao I0.4) ng5 ra Q0.2 se co tin 
hi~u 0, cu9n day K2 m~t di~n. 

Bai t~p: 
Ve SO' d6 chuc nang va SO' d6 cong t&c theo cac SO' d6 m?Ch di~n & hinh 4.27 
va 4.28. ViSt bang cau l~nh cho hai SO' d6 noi tren. 
ViSt chuO'llg trinh bAng thiSt bi l~p trinh va chuySn 
vao PLC. Thu chuO'llg trinh. 

c/ M~ch di~u khi~n tuAn tv crrtrng btrc 

Xaelao 
K' 1 hi~u E>iachi Chuthkh 

SI IO. Nut nhan thucmg dong 
s--, - IO. Nut nhan thucmg ma 
S3 IO. Nutnhan thuongma 
Kl QO.l Khaid9ngtfr 
K2 Q0.2 Khaid{mgtu 
Hl Q0.3 He:nbao 
Hl 00.4 Benbao 

Hinh 4. 30: Ser d8 mqch tlifn vd bang xdc l(ip vdw'.l·a 

Mo ta: 
Khi nh§n S2 thi cu9n day Kl co dien va no tµ duy tri qua cac tiSp diSm 

thuang m&, den Hl sang. Khi nh§n S3 cu9n day K2 co di~n vatµ duy tri, den H2 
sang. Nh§n S 1 m?ch bi c&t hoan toan khoi ngu6n di~n. 

K2 chi co thS dong m?ch duqc nSu tru&c do Kl da duqc dong. 
Bai t~p: 

Ve SO' d6 chuc nang va SO' d6 cong t&c theo SO' d6 hinh 
4.33. ViSt bang cau l~nh mo ta l~nh. 
ViSt va thu chuO'llg trinh. 
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4.2 cAc L¥NH GHIJXOA GIA TRJ CHO TIEP DIEM 
4.2.1. M~ch nh6' R - S 

I0,0- s m.o I0.1 
0 0 

Q0.1 
0 1 
1 0 I0.1- R Q I---

1 1 

Q0.1 
0 
0 
1 
0 

M~ch nay c6 hai tr~g thai tin hi~u & ng5 ra tuong ung v&i cac tr~ng thai 
tin hi~u d~t & ng5 vao. NSu ng5 vao IO.0 c6 tr~g thai 1 thi ng5 ra c6 tin hi~u 
1. Khi ng5 vao I0.1 c6 tr~ng thai tinhi~u 1 thi ng5 ra c6 tiri hi~u 0. Cac trucmg 
hqp con l~i, ng5 ra dSu bing 0. Nguai ta g9i ID?Ch nay la ID?Ch nh& tin hi~u 
(gi6ng nhu m~ch tµ giu trong m~ch diSu khiSn dung ra le). Thay d6i tr~ng thai 
cac ng5 ra: d~t (set) ho~c xoa (reset). 

4.2.2. SET (S) va RESET (R) trong S7-200 
Trong sa d6 hinh thang, cac cu◊n day ra se & tr?ng thai d~t (bfug 1) ho~c 

xoa (bing 0) ph\l thu9c vao cac quan h~ logic diSu khiSn dong tin hi~u. Khi c6 
dong chay dSn cu◊n day, m9t ng5 ra ho~c nhiSu ng5 ra se duqc d~t cfing nhu xoa 
b&i cac l~nh nay. 

Trong bang li~t ke l~nh, cac gia tri nay se truySn gia tri cua dinh ngan xSp 
dSn cac ng5 ra tuong ung. Khi dinh ngan xSp bing 1 thi cac ng5 ra se duqc d~t 
cfing nhu xoa b&i cac l~nh set va reset (ph~m vi cho phep tu 1 dSn 255 ng5 ra). 
N9i dung ngan khong bi thay d6i b&i nhung l~nh nay. Trong ca hai d?ng sa d6 
hinh thang va li~t ke chi thi dSu cho phep kha nang truy xuit trµc tiSp ng5 ra. 
Gia tri ng5 ra trong toan h~g duqc ghi d6ng thai vao b◊ d~m va cac ng5 ra v~t 
ly, khac v&i cac l~nh gian tiSp, gia tri nay chi duqc ghi vao b◊ d~m. 

Mo ta l~nh S (Set) va R (Reset) biing LAD 
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LAD Mota Toan hc;ing 

I 
S BIT n 

D6ng mc)t mang g6m n cac ti~p di~m s _BIT: (s) 
kl!! tfr S BIT l,Q,M1SM,,C,V 

\< 
(bit) 

Ngiit mt}l mang gbm n c:ac ti~p dil!!m 
n 

S BITr ) 
IB,QB,MB,SMB, 

l k~ tu' S - BIT, N!!u S_BIT l,;ii chT vao VB.AC.hang \R/ Timer hoac Couter thl lenh se xoa bit s6,*VB,*AC 
d!u ra cua Timer, Cou~ter d6. 

I 
SBH( n 06ng m9t mang gbm n cac tl4p di~m s BIT:Q 

s1) k€i ttr S BlT {bit} 
n 

! 18,QB,MB,SMB, 

I I $ BIT( s I Ng~t tu:c th&i m¢t mang g6m n cac 
VB,AC,hang '- RI 1 ti€!p diim k4 fCI' dia chi S_BIT 
s6,*VB,*AC ! 

! 

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

STL Mota Toan hl;lng 

s s BIT n Ghi gia tri logic vao mc>t mang gOm .n S_BIT: 
-

bit k~ t(r dja chT S_BIT 
·l,Q,M,SM,C1 V 
(bit) 

Xoa m¢t mang gbm n bit k.€! b:r dja 
n -
lB,QB,MB,SMB, 

R S_BIT n chi S_BIT. Nllu S_BIT !~i Ch! vao VB,AC,hang 
Timer ho$c Couter thl 1$nh se xoa bit s6,*VB,*AC 
dfiu ra cua Timer, Counter do, 

SI S BIT n EJ6ng m¢t mang g5m 11 cac U~p diim S_Bff: Q 

k~ tt) S JB IT (bit) 
n -

xoa tu•c th&i m¢t mang g5m n bit 
18,QB,MB,SMB, 

RI S BIT 11 k~ t(1' dla Chis_ BIT 
VB,AC,ha11g 
sO,*VB,*AC 

Thi d1,1: Mo ta vi~c th1,rc hi~n l~nh S (Set) va R (Reset) trong LAD va STL 

IMn,,....k I 

i(1 O .f.JI IJ 
....... ----,---<{ ) 

-n:n 
s ) 
l 

1,2;;> 

~) 
! 

!'ll fl 

R) 
1 

'// 

1·.,,NE.T+,\)RK COMMEN!S 

LD IO, 0 
Q;?,(I 

s r)2 .. 1, 1 
R Q:1~2 .. 1 
R QLO, 1 



4.2.3. Vi dl] ung d1].ng dung bi} 
nh& 
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a/ M~ch ch6t I§n nhau cu.a 2 van tir 

I0_1 IQ_{) m. 

I 

I 
R1 A I R1 s 

Xac l~p vao/ra 
Ki hi~u f)i~ Chu thich 

chi 
S1 10.0 Nut nh§n thu'ang m& 

S2 10.1 Nut nh~n th1.r6'nq dong 

S3 10.2 Nut nhan th1.r6'ng m& 

Y1 QO.O Van t(r 1: 

OOJJ 
acu Y2 Q0.1 Van tfr 2 

Hinh 4.31 Sa do m9ch logic Hinh 4.32: Bang xac lfjp vaolra 

Mo ta ho~t di}ng: 
Qua vi~c kh&i d(mg S1 ho~c S3 cac b9nh& m9t (van n:r 1) ho~c b9 nh& hai 

(van tu 2) se duqc d~t. Nut nhfui S2 lam nhi~m vµ dt m~ch 

ChU'O'ng trinh dU'Q'C vi~t ir LAD 

Network 1 ~~;~ Dong dien van tu 

10.0 10.1 QO.O 

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

Network 2 ~~;~ Ngat dien van tu 1 

10.1 QO.O 

---1 i I (R) 
1 

Network 3 ~~;~ Dong dien van tu 2 

10.2 QO.O Q0.1 

-i I I I I ( s ) 
1 

Network 4 ~~;~ Ngat dien van tu 2 

10.1 Q0.1 

-i i I (R) 
1 
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ChrrO'ng trinh OU'(}'C vi~t lr STL: 

NETivORK 1 //Dong dien ,.ran tu 
// 

//NETivORK COMMENTS 
// 

LD I0.0 
A.lJ I0.1 
S Q0.0, 1 

NETWORK 2 //Ngat dien van tu 1 
LDN IO. 1 
R Q0.0, 1 

NETivORK 3 //Dong dien van tu 2 
LD IO. 2 
A.lJ Q0.0 
S Q0.L 1 

NETivORK 4 //Ngat dien van tu 2 
LDN I0.l 
R Q0.L 1 

b/ M~ch tuan t1}' CU'O'Ilg buc co 
bao l6i Mo ta ho~t d{>ng: 

R.1 s 

K1 

S2 \ 

s 

? 

K2 

H~nh 4.33: Ser ad mf;lch logic 

,6 
s 

? 

Qua vi~c khai d9ng nh&n S 1 thi Kl c6 di~n. Khi nh&n S2 thi K2 c6 di~n. 
Khi nhfui S3 ca Kl va K2 m&t di~n. Khi c6 16i thi ca Kl va K2 c6 th6 bi ngit 
di~n b~ng each nhfui S4. Nut nhfui S5 d6 ph\lc h6i m?ch, khi d6 qua trinh m&i c6 
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th@ dugc b~t d§.u. 

Nhi~m Yt}: 

Hay th1.rc hi?n m<;1ch theo cac yeu c§.u sau: 
- L~p bang xac l~p vao/ra. 
- Ve SO' d6 kSt nf>i v&i PLC. 
- Ve sa d6 STL va sa d6 LAD. 
- Vi@t bang cau l?nh mo ta m<;1ch. 
- ViSt va thir chuang trinh. 

c/ Bq chqn theo 
bmrc Mo ta 
ho~t dqng:· 

Qua vi?c kh&i d(mg nut nhfui S1 tin hi?u dugcthay d6i tu ,,O" dSn ,,1 '' va den 
Hl sang. Khi rai tay khong nh§n S 1 nua thi tin hi~u thay d6i tu ,,1 '' dSn ,,O", den 
H2 sang. L~p l<;1i vi~c nhfui S1 tin hi~u thay d6i tu ,,O" d@n ,,1" va den H3 sang. 
Khi nhfui S2 thi tit ca cac b9 nh& dugc reset. Qua trinh c6 th@ duqc l~p l<;1i tu d§u. 

Nhi~m YI}: 

Hay thµc hi?n m<;1ch theo cac yeu c§.u sau: 
- L~p bang xac l~p vao/ra. 
- Ve SO' d6 kSt nf>i v&i PLC. 
- Ve sa d6 STL va sa d6 LAD. 
- Vi@t bang cau l?nh mo ta m<;1ch. 
- ViSt va thir chuang trinh. 

S1 Set S2 Ret 

S R1 S R1 8 R1 S R1 8 R1 S R1 

H1 H3 HS 

Hinh 4.3 4: sa d6 nu;ch logic 



so 

d/ Nh& bing nut nhin 

81 S2 t\ S3 ~\ S4 

s R1 R-1 S R1 S R1 

H2 H4 

Hinh 4.35. Satl6 mqch logic 

Mo ta ho~t dc)ng: 
Khi nhfin cac nut nh§.n tir S 1 dSn S4 tin hi~u se thay d6i tqmg thai tu 0 dSn 1, 

cac be) nh& tuong ung se duqc d~t va tit ca cac be) nh& khac se bi reset. 
Nhi~m V\I: 

Hay thµc hi~n m?ch theo cac yeu du sau: 
- L~p bang xac l~p vao/ra. 
- Ve SO' df> kSt n6i v&i PLC. 
- Ve sa df> STL va sa df> LAD. 
- ViSt bang cau l~nh mo ta m?Ch. 
- ViSt va thu chuong trinh. 

4.3 Timer 
Timer la be) t?0 thai gian trS giua tin hi~u vao va tin hi~u ra nen trong be) 

diSu khiSn v[n g9i la khau trS. 
Be) diSu khiSn l~p trinh S7 - 200 c6 128 timer (v&i CPU 214) duqc chia lam 2 

lo?i khac nhau: 
- Timer t?o thai gian trS khong c6 nh& (ON - Delay Timer) ki hi~u la TON. 
- Timer t?o thai gian trS c6 nh& (Retentive - ON - Delay Timer) ki 
hi~u la TONR Ca hai lo?i Timer dSu c6 3 lo?i v&i 3 de) phan giai thai 
gian khac nhau: 
- lms 
- l0rns 
- l00rns 
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Thai gian trS I T I duqc t~o ra chinh la tich cu.a d9 phan giai cu.a Timer duqc 
chc;m va gia tri d~t tru&c cho Timer. 

Vi dw m9t b9 Timer c6 d9 phan giai l0ms, gia tri d~t tru&c la 30 thi thai 
gian tr~ 
se la · 
,---; 

i r! =300ms. 

Timer TON va TONR dSu c6 cac d9 phan giai la lms, l0ms, l00ms va cac gia 
tri qrc d~i la 32,767s, 327,67s, 3276,7s. D9 phan giai va sv ho~t d9ng duqc 
dua ra a cac s6 hi~u Timer cfing nhu cac gia tri thai gian. Gia tri thai gian 

(PT) c6 th@ la 
m9t s6 (Konstante) cung c6 th@ la word: VW, T, Z, EW, AW, SMW, SW ... 

Reset m{lt Timer 
M9t Timer dang lam vi~c c6 th@ duqc dua l~i vS tr~ng thai ban d§.u, cong vi~c 

d6 duqc g9i la reset Timer. Khi · reset m9t b9 Timer, T- word vaT- bit cu.a n6 
d6ng thai duqc xoa va c6 gia tri bing 0, nhu v~y gia tri dSm tuc thm duqc d~t 
vS 0 va tin hi~u d§.u ra cfing c6 logic bing 0. C6 th@ reset bit cu b9 Timer nao 
cu.a S 7 - 200 bing l~nh R. C6 hai phuang phap dS reset m9t Timer TON: 

- X6a tin hi~u d'1u vao 
-: Dung l~nh reset. 

Dung l~nh R la phuang phap duy nhit dS reset cac b9 Timer ki@u TON 
C~p nh~t Timer co d{> phan giai fa lms 

CPU cu.a S7 - 200 c6 cac b9 Timer c6 d9 phan giai lms cho phep PLC c~p 
nh~t va thay d6i gia tri dSm rue thcri trong T-word m6i lms m9t 1'1n. Cac b9 
Timer c6 d9 phan giai thip nay c6 kha nang diSu khi@n chinh xac cac thao tac. 

Ngay sau khi b9 Timer v&i d9 phan giai lms duqc kich, vi~c c~p nh~t ct@ 
thay d6i gia tri dSm tuc thai trong T-word hoan toan tv d9ng. Chinen d~t gia tri 
rit nh6 cho PT cu.a b9 Timer c6 d9 phan giai lms. T§.n s6 c~p nh~t dS thay d6i 
gia tri dSm rue thcri va T-bit cu.a m9t b9 Timer c6 d9 phan giai lms khong 
ph\l thu9c vao vong quet (scan) cu.a b(> diSu khiSn va vong quet cu.a chuang 
trinh dang ch~y. Gia tri dSm rue thai va T -bit cu.a b9 Timer nay c6 th@ duqc c~p 
nh~t vao bit ky thcri di@m nao trong vong quet va duqc c~p nh~t nhiSu 1§.n 
trong m(>t vong quet nSu thcri gian vong quet l&n han lms. 

Thvc hi~n l~nh R d6i v&i m9t Timer c6 d(> phan giai lms dang a trcJ,ng thai 
lam vi~c c6 nghfa la dua Timer d6 vS tr~ng thai ban d'1u, gia tri dSm tuc thcri cu.a 
Timer duqc dua vS 0 va T-bit nh~n gia tri logic 0. 

C~p nh~t Timer co d{> phan giai la 1 Oms 
CPU cu.a S7 - 200 c6 cac b9 Timer v&i d9 phan giai l0ms. Sau khi da duqc 

kich, vi~c c~p nh~t T-word va T-bit dS thay d6i gia tri dSm rue thai va tr~ng thai 
logic d§.u ra cu.a cac b(> Timer nay khong ph\l thu9c vao chuang trinh va duqc 
tiSn hanh hoan toan tv d9ng m6i vong quet m9t 1§.n va t~i thm di@m d§.u vong 
quet. 
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Thµc hi~n l~nh R a:6i v&i m<)t b<) Timer c6 d<) phan giai la 1 Oms dang a tr~g 
thai lam vi~c la dua Timer vS tn,mg thai ban diu va xoa T-word va T-bit cua 
Timer. 

C~p nh~t Timer co dQ phan giai la l00ms 
Hiu hSt cac b<) Timer cua S7 - 200 la cac b<) Timer c6 d<) phan giai la l0ms. 

Gia tri dS luu tru trong b◊ Timer 1 00ms dugc tinh t~i m6i diu vong quet va thai 
gian dS tinh se la khoang thai gian tu diu vong quet tru&c d6. 

Vi~c c~p nh~t d@ thay d6i gia tri dSm rue thai cua Timer chi dugc tiSn hanh 
ngay t~i thai diSm c6 l~nh khai bao cho Timer trong chuong trinh. Bai v~y qua 
trinh c~p nh~t gia tri dSm tCrc thai khong phai la qua trinh tµ d<)ng va khong 
nh~t thiSt phai thµc hi~n m<)t lin trong m6i vong quet ngay ca khi Timer da dugc 
kich. -

4.3.1. -Delay Timer (TON) 
Dia chi cua On - Delay Timer a S 7 - 200 dugc cho theo d<) phan giai nhu sau: 

DQ phan giai CPU 212/214/215/216 CPU 214/215/216 CPU 215/216 
lms T32 T96 

lOms T33 d6n T36 T97 d€n TlOO 

lOOms T37 d6n T63 TlOl d6n Tl27 Tl28 d6n Tl55 

TON dugc vi6t trong LAD va STL cftng nhu gian db thai gian cua no 

MIT\'IOP.K 1 
" u 

//l!EIWDRK rm::: 

l rtlITii\J'RJ: COt,!},!UITS 

LD rn.2 
r@ rn. +s 

ID.2 
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Thai gian dong m~ch ch~m kh&i d9ng va dSm dSn gia tri cao, khi ngo vao I0.2 
dong m~ch. NSu gia tri dSm tuc thai >= gia tri d~t tru&c , thi bit thai gian ho~t 
d9ng (T33 co tin hi~u 1). No bi reset khi ngo vao I0.2 ngit m~ch 

4:3.2. Retentive On - Delay Timer (TONR) 
Dia chi cu.a TONR & S7 - 200 duqc cho theo d9 phan giai nhu sau: 

D9 phan giai 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 

TONRducrc vi~ttrongLAD va STL cilngnhu.giandb thoi gian cuan6: 
C ~ "\-> ....... .,._, 

Ne111101k 1 
/tl,JITWO~K T!TtE (single line) 

'// 
,to 12,1 

TO}liR T2, +10 

Timing Diagram 

12.1 __ __, 
,, 

/'.,., M:aximum 
,,,,.,, value=32767 

PT=10 
T2 (current} ---..v 
T2(brr,_ ___________ ____. 

Thai gian dong m~ch ch~m kh&i d9ng va dSm dSn gia tri cao, khi ngo vao 
I2.1 dong m~ch. NSu gia tri dSm tuc thai >= gia tri d~t tru&c, thi bit thai gian 
ho~t d<)ng (T2 co tin hi~u 1 ). Gia tri dSm tuc thai duqc luu l~i va khong bi 
thay df>i trong khoang thai gian tin hi~u dfiu vao I2.1 co tin hi~u logic 0. Gia tri 
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cua T-bit khong duqc nh& ma phv thu(>c hoan toan vao kSt qua so sanh giua gia 
tri dSm tuc thai va gia tri d~t tru&c. 

Vi dv v~ di~u khi@n bing Timer: 

E>IEU KHIEN HS THONG BA.NG TAI 

Yeu cf,u: H~ th6ng bang tai g6m 3 d9ng ca. 

Khi kh&i d(>ng nhfu:i START thi d(>ng ca 1 ch~y, sau 3 giiiy thi tv d(>ng 
d(>ng ca 2 ch~y, tiSp theo 3 giiiy kS tµ d9ng d9ng ca 3 ch~y. Tuang ung m6i 
d(>ng ca ch~y thi c6 den sang. 

Khi nhfu:i nut STOP (dung) thi d(>ng ca thu 1 dung tru&c, sau 5 giiiy thi tµ 
d(>ng d(>ng ca thu 2 dung va sau 5 giiiy thi tv d(>ng d(>ng ca 3 dung hful. 

BANG b1eUKH1EN 

Bai lam: 

MJCH lJ(JNG L{IC: NOIPLC: 
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Cac thi~t bi vao/ra: 

Ki Dia chi Giai thich 

STAR 10.0 Nut nhful kh&i d9ng 

STO IO.I Nut nhful dung 

Ngo ra diSu khi@n d9ng 
Kl QO. CO' keo bang tai 1 

A 

Ngo ra diSu khi~n d9ng 
K2 QO. CO' keo bang tai 2 . 

QO. 
Ngo ra diSu khiJn d◊ng 

K3 CO' keo bang tai 3. -

ChtrO'ng trinh dtrgc vi~t trong trong PLC rr d,ng LAD: 

Network 1 Network Title 

I DC !chay 

10.0 Q0.0 

-I -C s ) 

Network 2 

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

Q0.0 T37 
IN TON 

+30 ._P_..T ___ _. 
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Netwofk 3 

00.D Bi' QO.l 

. -I -I -1-C s) 

Nclwruk 4 

QOJ T38 

PT 

Network 5 

Q0.1 !38 QQ2 

I--I i--1 -----€( s ) 

Netw&k 7 

MO.Cl I:39 

~ 
"';<-kL___J 

Netwofk 8 

T40: 

TOM 

PT 

Network 9 
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Chmrng trinh duO'c vi~t dU'oi d~ng STL: 
Network 1 Network Hie 

LD 
s 

IO. 0 
QO. 0, 1 

Network 2 

I Dono dien cho Timer voi thoi gi;,n d.at la 3s 

LD 
TON 

QO.O 
T37, +30 

Network 3 

LD QO.O 
A T37 
S Q0.1, 1 

Network 4 

I Dong dien cho T 38 voi thoi gian c,,! d,,it la 3$ 

LD Q0.1 
TON T38, +30 

Network 5 

I DC3 chay 

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

Network 6 

I Dung DC 1 

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

Nguyen ly ho~t d<)ng ciia h~ th6ng: 

Network 7 

I Cai dat T39 voi thoi oian dat la 5s 

LD 
TON 

MO.O 
T39, +50 

Network 8 

I Dung C•C 2 

LD 
R 
TON 

T39 
QO .1, 1 
T40, +SIJ 

Network 9 

I Dung DC 3 

LD T40 
R QO. 2, 

. R MO. 0, 

Khi nhfui nut IO.0 ( START) a Network! Q0.0 co di~n > cong tic ta 
Kl co di~n, dong tiSp diSm Kl tren m~ch d(mg Ive > d9ng cal (Ml) keo 
bang tai 1 ch~y. Khi Q0.0 co di~n se dong tiSp diSm thucmg ma Q0.0 a 
Network2, sau khoang thai gian la 3S Tl co di~n > Q0.l co di~n > cong tic 
ta K2 co di~n, dong ti@p diSm K2 tren m~ch d9ng Ive > d9ng ca 2 (M2) 
keo bang tai 2 ch~y va ti@p diSm thuang ma Tl a Network3 dong l~i, sau 
khoang thai gian 3S T2 co di~n > Q0.2 co di~n > cong tic ta K3 co di~n, 
dong ti@p diSm K3 tren m~ch d9ng Ive > d9ng ca 3 (M3) co di~n keo bang 
tai 3 ch~y. 

Khi nhfui nut IO. I ( STOP) a Network 1 Q0.0 m§.t di~n, cong tic ta Kl 
m§.t di~n, ma ti@p diSm Kl tren m~ch d9ng Ive > Ml dung, df>ng thai dong 
di~n cho T39 co di~n. Sau 5s, ngit di~n d9ng ca 2 va dong di~n cho T40. Sau 
5 s, thi ngung d9ng CO' 3. 

4.3.3. Ung dl}.ng Timer 
a/ Tl}.' d<)ng dong m~ch tu§n tv: 
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L1 

S! I Kl I K2 u 
' K4 1 

4 
' I ! 
I 

Kl K2 K"' ..} K4 

N 

flinh 4.36. Sario lJUJCh aieukhien tl!ll9ngd6ngmq,ch tuan t{l' 

Mo ta ho~t d<}ng: 
Nh§.n SI, Kl c6 di~n va tv duy tri - d6ng thai Rale K2 c6 di~n. Sau 1 

khoang thai gian 5s , ti@p diSm K2 cua Rale thai gian dong ID<:lCh cho K3, 
K4. Sau 1 khoang thai gian 8s ti@p diSm K4 h& ra va toan b(> ID<:lCh tr& vs 
tr<:lng thai ban d§u. 

__ ____. + Ngu6n cung ca'p _ >----~ 

24V 

I 
N S 
p p 

C S 
T 

p 
C 
T 

Hinh 4.37.Ktt n6iv&i PLC 

Nhi~m V\l: 
Hay thvc hi~n ID<:lCh theo cac yeu c~u 
sau: Ve sa d6 STLva sa d:6 LAD. 
Vi@t bang cau l~nh mo ta ID<:lCh. 
Vi@t va thu chuang trinh 

b/ Bi~u khi~n bang tai 

Xac oµih ngo Yao/ra 

Kyhi~u Bia chi Chu thich 
S1 IO.O Nutnhintlmongm& 
Kl QO.O Kh&idi}ngtu 
K3 QO.l Kh&idqnutir 

Hinh 4.38. Bang xac lgp ng01·ao,lra 
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-r 
SO I S1 I S2L Fl ' 

Thanda 

cP500 

Hinh 4.39. Sa d6 cong ngh(: 

Mo ta ho~t d{>ng: 
Cong t&c SO dung dS kh&i d(mg cho thiSt bi va den HO chi bao chS d<) lam 

vi~c. Khi nh§n S 1 d9ng ca Ml kh&i d9ng keo bang tai va than da trong thung 
chua dugc v~n chuySn theo bang tai. Khi nh§n S2 thi bang tai dung, n6 se dugc 
c&t khoi ngu6n qua b9 bao v~ qua dong F2 . 

Xac djnh ngo vao/ra 
K5·hi?u Dia chi Chuthich 

~-----< + Ngu6ncungcap _.___~ 

24V 
so IO.O Cong tic thucmgmo 

I 
N S 
p p 

lI S 
T 

Sl 

S2 

F2 

Kl 
HO 

I0.1 

I0.2 

I0.3 

QO.O 
QO.l 

Nut nhk thubng 
m& 

Nut nhk thm:mg 
dong 

nJp diem thuong 
dong 

Khmdqngtu 
Benbao 

Hinh 4. 40.Kdt n6i PLC Hinh 4A 1. Btmg xac lq.p ngo vaolra 

Nhi~m V\I: 
Hay th-i;rc hi~n m~ch theo cac yeu du sau: 

Ve sa d6 STLva sa d6 LAD. ViSt bang cau l~nh mo ta 
m~ch. ViSt va thu chuang trinh. 

c/ Xe rot v~t Ii~ u - b~ chu-a: 
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F1 t''h Joo chi/" 

K.1Q-~-Q· K2 
01 -~ 

\~ 

® ® ® ~-· F~ E~ ~ 
HO H1 H2 SO s1

1 i2 ci1 

Hinh 4.42. Sa d6 cong nghtffe 

Mo ta ho~t d(mg: 
Cong tile SO dung dS kh&i d<)ng cho thiSt bi, den bao HO chi bao chS de) lam 

vi~c. Khi d<)ng ca Ml c6 sµ c6 den HO ch&p v6i tAn s6 lHz. Khi nh~n S 1, d<)ng 
ca Ml c6 di~n va xe di chuySn len phia tren - den Hl ch&p v6i tAn s6 lHz. 
Khi xe len t6i vi tri tren cung d1,mg phai cong tile hanh trinh S4 thi d<)ng ca bi 
ngilt m~ch. Nh~n S2 d<)ng ca c6 di~n tr& l~i va di chuySn xe xu6ng phia du6i -
den bao H2 ch&p v6i tAn s6 lHz. Khi xe dSn vi tri cu6i cung d1,mg phai cong tile 
hanh trinh S3 thi d<)ng ca bi ngilt m~ch. Qua trinh m6i duqc kh&i d<)ng l~p l~i 
nhubandAu. 

~--< + Ngu6ncungca'p -f---~ 

24V 

N S 
p p 

tr s 
T 

K§·hi~u 
so 
Sl 
S2 

S3 
S4 
Ql 
Kl 
K1 
HO 
Hl 
ill 

Xac fil.nh ngo Yao/ra 
Dµchi Chuthich 

IO.O Cong tic thumig mo 
IO.I Nutnhintlmcmgm& 
I0.2 Nut nhfui thumig 

dong 
I0.3 Cong tic hanh trinh 
IOA Cong tic hanh trinh 
10.5 Bao vi% d{ing ca 
Q0.1 Kh.d9ng tir ch<l-Y phai 
Q0.3 Kh.d9ng tir ch~y trai 
Q0.0 Benbao 
Q0.2 Benbao 
QOA Benbao 

Hinh4.43.Kit n6ivoi PLCva bdngxacl(ip ngovaolra 

Nhi~m Vl}: 

Hay thµc hi~n m~ch theo cac yeu 
cAu sau: Ve sa d:6 STL va sa d6 
LAD. 
ViSt bang cau l~nh mo ta 
m~ch. ViSt va thu chuang 
trinh. 



d/ Thang may xay d\l'Ilg 

Q Dung 

Q Hr_i 

Mo ta ho,t dqng: 

Nang$ 

Dung$ 

H~ 8 

l 

/ 
l 

I 
/ 

Thang may xay dµng ho?t d<)ng 
nhu sau: 

Khi nh§n nut nhiin nang thi 
gau se ch?y len dSn c6ng tic 
gw1 h~ tren thi gau dung 
l?i.Khi nh§n nut nh§n h? thi gau 
se h? xu6ng dSn c6ng tic gi&i 
h?n du&i thi gau dung l?i. Trong 
khi dang di chuySn nSu nhiin nut 
nh§n dung thi gau dung l?i va sau 
d6 c6 thS nang gau len hay h? 
gau xu6ng theo mong mu6n. 

Nhi~m Vl}: 

Hay thgc hi~n m?Ch theo cac yeu 
d.u sau: Ve SO' d6 STLva SO' d6 
LAD. 
ViSt bang cau l~nh mo 
ta m?ch. ViSt va thu 
chuang trinh. 
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1-.-J 
L___J 

L___J 
L.,..J 
L___J 

L___J 

C6ng tifo gioi 
!:u;m trcn 

Cdng t~c gioi 
h._tn Mdi 

Xac djnh ngo vao/ra 
Kyhi?u Dia chi Chu thich 

S1 IO.O Nang, thm'mg mo· 

S2 IO.l H:;i, thucmg ma 
S3 I0.2 Dung, thuong dong 

S4 I0.3 Gioi h:;in tren thucmg 
dong 

S5 I0.4 Gi6i h:;in du&i thuong 
dong 

Kl QO.O Gau ch:;iy len 

K2 Q0.1 Gau ch:;iy xu6ng 

HO Q0.2 Den bao nang 

Hl Q0.3 Den bao h:;i 

H2 Q0.4 Den bao dung 
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4.4 COUNTER (BQ d~m) 
Counter la b9 dSm thµc hi~n chuc nang dSm suon xung trong S7 - 200. Cac 

b9 dSm cua S7 -200 duqc chia lam hai lo~i: 
-BQ dSm len CTU (Count Up) 
- B9 dSm len va dSm xu6ng CTUD (Counter Upillown). 

CP212 CPU214 
Z0-Z63 Z0-Z127 

CTIJ CTUD CTIJ CTUD 
0 -47 48 -63 0-47 48 -79 

80 -

Hinh 4. 44. Cac vimg ata chi cita b9 aim 

4.4.1. BQ d~m len (Counter up) 

CPU 215/216 
Z0-Z255 

B9 dSm len (CTU) dSm s6 sucm len cua tin hi~u logic d~u vao (CU), rue 
la dSm s6 l~n thay d6i tr~ng thai logic tu 0 dSn 1 cua tin hi~u. S6 suon xung 
dSm duqc, duqc ghi vao thanh ghi 2 byte cua b9 dSm, g9i la thanh ghi C-word. 
Cu m6i sucm xung tin hi~u thi gia tri dSm cua b9 dSm Cxx tang 1. Gia tri nay c6 
th~ tang dSn gia tri cao nh~t cua n6. BQ dSm chi dung l~i nSu gia tri dSm d~t dSn 
+32767. 

N9i dung cua C-word, g9i la gia tri dSm tuc thai cua b9 dSm, luon duqc so 
sanh v&i gia tri d~t tru&c (gia tri t&i h~) cua b9 dSm, duqc ky hi~u la PV 
(Preset value). Khi gia tri dSm rue thai l&n hon ho~c bfulg gia tri d~t tru&c nay 
thi b9 dSm bao ra ngoai b&ng each d~t gia tri logic 1 vao m9t bit d~t bi~t cua n6, 
duqc g9i la C-bit. Truang hqp gia tri dSm tuc thai nh6 hon gia tri d~t tru&c thi 
gia tri logic la 0. 

B9 dSm se duqc reset (0), nSu ng5 vao d~t t~i R cua n6 duqc dong m~nh 
(b&ng 1) ho~c khi l~nh R (reset) duqc thµc hi~n v&i C-bit. Khi b9 dSm duqc 
reset, ca C-word va C- bit d~u nh~n gia tri 0. 

V ung dia chi cua b9 dSm duqc cho trong bang a hinh 1. 
Gia tri t&i h~ gi&i h~n dSm d~t a ngo vao PV dua ra c6 th~ la h&ng s6 ho~c 

c6 th~ la tu nhu sau: VW , T, C, IW, MW, SMW, SW, AC, AIW, Constant, *VD, 
*AC. 

B9 dSm CTIJ duqc viSt trong LAD, STL cilng nhu gian d6 thai gian duqc 
cho nhu hinh ve: 

/ 

10.1 C1 LD IO .1 
H I 

I cu CTU LD I0.2 
10.2 CTI! CL +3 

H I 

I R 

•3 PIT 
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4.4.2. B(> d~m len/xu6ng (Counter up - down) 
B9 dSm len/xu6ng (CTUD) dSm len khi g~p suon len cua xung vao c6ng 

dSm len, ky hi~u la cu trong LAD. Gia tri dSm cua b9 dSm tang 1 a m6i suan 
xung len a ngo vao. Gia tri nay c6 th@ tang dSn gia tri cao nh§.t cua n6. B9 dSm 
chi dung l~i nSu gia tri dSm d~t dSn 
+32767. B9 dSm CTUD dSm xu6ng khi g~p suan len cua xung vao c6ng dSm 
xu6ng, ky hi~u la CD trong LAD. Gia tri dSm cua b9 dSm giam di 1 a m6i 
suan xung len a ngo vao CD. B9 dSm chi dung l~i, nSu gia tri dSm d~t dSn -
32767. 

NSu gia tri dSm tuc thai >= gia tri d~t tru&c a ngo vao PV, thi C-bit c6 gia 
tri bAng 1. 

Con cac truong hqp khac C-bit c6 gia tri bAng 0. 
Gi6ng nhu b9 dSm CTU, b9 dSm CTUD cung c6 th@ duqc dua vS tr~g thai 

kh&i phat ban diu bfug 2 each: 
- Khi ngo vao R c6 gia tri logic bAng 1 · 
- Dung l~nh R (reset) dS reset C-bit b9 dSm. 

Gia tri t&i h~ gi&i h~ dSm d~t a ngo vao PV dua ra c6 th@ la hAng s6 ho?c 
c6 th@ la tu nhu sau: VW , T, C, IW, MW, SMW, SW, AC, AIW, Constant, *VD, 
*AC. 

B9 dSm CTU duqc viSt trong LAD, STL cung nhu gian d6 thai gian dugc 
cho nhu hinh ve: 

I0.1 C48 II 
cu CIW 

LD IO .1 11 Counter Up Input 
I0.2 

CD .·· LD IO .2 II Counter Down Input 
10.3 LD IO .3 II Reset Input 

R 

•4 PV 
C48, +4 



!0.1 
Up 

J0.2 
Dawn 

10.3 
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rf1-f7 
$: I l 

' ' . .. . .. 

Re:,et. -----,,------;,-----;-----1---1---+---+---+--+----; 

Vi dv: 

C4~ 
\CU!Ti!□t) 

0 

' ' ! 
r 
t J 

3 

Chuang trinh diSu khiSn may tr9n 

5 

I} 

Hinh du6i la sa d6 m<)t binh tr<)n dS t.;i,o cac mau san khac nhau. Trang sa d6 
cho th§y co hai duong 6ng dS dua hai lo.;i,i san mau khac nhau lam ca s& cho vi~c 
t.;i,o ra mau san nhu mong mu6n. 

Hai cam biSn duqc su d1,mg dS bao muc trong binh: 
- Bao muc cao (IO .4) 
- Bao muc thip (I0.5) 

M<)t thiSt bi tr9n duqc diSu khiSn b&i d9ng ca tr9n (Q0.2) 
Qua trinh lam vi~c duqc thµc hi~n nhu sau: tru&c tien barn hai lo.;i,i san khac 

mau vao binh, lo.;i,i san thu nhit duqc dua vao binh bfulg may barn duqc diSu 
khiSn qua QO.O. lo.;i,i san thu hai duqc dua vao binh bfulg may barn thu hai 
duqc di Su khiSn qua QO .1. 
Sau khi hai dung dich trong binh d.;i,t muc cµc d~i (I0.4 = 1) thi dung hai may 
barn va b~t diu qua trinh tr<)n, qua trinh nay dµac diSu khiSn b&i d<)ng ca tr<)n 
(Q0.2) va thm gian tr9n cin thiSt la 5s. Sau khi tr9n xong, san phfim duqc dua ra 
dS rot vao cac h9p dl,Illg SO'll qua van (Q0.4) va may barn (Q0.5). Co thS tom tit 
qua trinh tr<)n nhu sau: 

- Bu6c 1 : Rot lo.;i,i san thu nhit va lo.;i,i san thu hai vao binh. 
- Bu6c 2: DiSu hanh chS de) la vi~c khi d.;i,t muc cao (I0.4 = 1). 
- Bu6c 3: DiSu khiSn d<)ng ca tr9n va d~t thai gian tr9n. 
- Bu6c 4: Dua san phfim ra kh6i binh tr9n. 
- Bu6c 5: DSm sf> lin tr9n. NSu da du 1 O lin thi dung san xuit. 
- Bu6c 6: Quay l~i chS de) lam vi~c & bu6c 1. 
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BdmQO.,O BdmQ0.1 

___________________ ------~ Bao mlfc cao I0.4 

/o Bao mlfc tha'pIO 5 --------- ---------- -------6 Q • 

VanQ0.4 BdmQ0.5 

Htnh 4.45. Sa t/6 binh tr(ln san 

ChrrO'ng trinh drr(}'c vi~t trong PLC & d~ng STL 

Network 3 Network 6 

Network 1 r-l etwork Title I I 
I Network Comment LD IO. 4 LD T37 
LD IO. 0 s M0.1, 1 AN IO. 5 
0 Q0.0 = Q0.4 
AN IO. 2 Network 4 = Q0.5 

AN I0.4 I Network 7 AN C30 
= Q0.0 LD M0.1 I TON T37, +50 
Network 2 LD M0.1 

Network 5 A T37 
I LD IO. 6 

I 
LD IO .1 CTU C30, +lO 

0 Q0.1 LDN T37 
AN IO. 3 A M0.1 Network 8 

AN IO. 4 = Q0.2 I 
AN C30 
= Q0.1 LD IO. 5 

A T37 
R M0.1, 1 

Chu<Yng trinh tfU(lc viit trong PLC u dflng LAD: 
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IG_Q 10.2 l.0-4 C30 
1 tr/H/H/f-·· -~(oo_o) 

QO_O 

!G-1 10.3 1(}_4 C30 
2 tr/H 'H

11 ' 1 • / / ! ( 00_1 I 
QO_'I 

l.0-4 MO.i 
3 s ) 

1 

M.0_1 TON T37 
4 IN - I 

i 
! 

+50 PT 
! 
! 
i 

T37 MCU 
5 /H : 00-2) 

T37 10.5 
6 H/1 ~004) 

··oo.s) 
M0.1 T37 CTU C30 

1 H 1; r I to_6 

f 
IO 0: 

!(}_5 T37 M0.1 
8 H ' R } 

' 1 

9 MEND} 

Xac djnh ngo vao/ra 

Ky hi~u Bia chi Chu thich 

Sl IO.O Barn san lo~i 1, thuong m& 

S2 I0.1 Barn san lo~i 2, thuong m& 

S3 I0.2 Dung ham san lo~i 1. 
S4 I0.3 Dung barn san lo~i 2. 

CB 1 I0.4 Cam biSn muc cao 

CB2 I0.5 Cam biSn muc th§.p 

Kl QO.O Maybam 1 

K2 QO.l Maybarn2 

K3 Q0.2 Maytn)n 

K4 Q0.4 Van thao SO'll ra ngoai 
KS Q0.5 May barn SO'll ra ngoai 
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4.4.1 Ung d\lng b<} d~m 
a/ Ki~m soat day chuy~n dong h<}p 

M9t bang chuySn d:Sm tao dugc cho theo sa d:6 cong ngh~ nhu sau: 
Mo ta ho~t d<}ng: 

Khi nhftn nut ,,stare thi day chuySn h9p v~n hanh. Khi h9p dvng cong tic 
hanh trinh S3 thi day chuySn h9p dung 1<;1-i, day chuySn tao bit dfiu chuySn 
d9ng. Cam biSn S2 dugc dung dS dSm s6 lugng tao. Khi dSm dugc Io qua tao 
thi bang chuySn tao dung li;t.i va day chuySn h9p 1<;1-i bit dfiu chuySn d9ng. B9 
dSm dugc d~t 1<;1-i va qua trinh v~n hanh l~p 1<;1-i cho dSn khi nhftn nut ,,stop'\ 
Bang xac l~p vao/ra va d6 thi thai gian dugc cho nhu sau: 

Ky hi~u 
so 
SI 
S2 
S3 
Kl 
Kl 

D6 thi thai gian 

Nhi~m v11: 

liLl 

KJc':! 

;,,,Ku} 

tkhi'fid(lng) 

C47 

Xac djnh ngo vao/ra 
Dia chi Mota 

IO.O Nut kh&i d9ng start 

IO.I Nut dung stop 
I0.2 Cam biSn s6 lugng tao 

I0.3 Cong tic hanh trinh 

QO.O D.CO' bang chuySn thung 
QO.l D.ca bang chuySn tao 

b 

Ve sa d6 kSt n6i v&i PLC Ve luu d6 diSu 
khiSn 
ViSt chuang trinh & d<;1-ng LAD, STL 
N <;1-p vao PLC va kiSm tra chuang trinh . 
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b/ Ki~m soat ch6 cho Garage 
ng§m Mo ta ho~t d{>ng: 

M9t Garage ng~m c6 20 ch6 d~u xe. d ng5 vao c6 2 den bao: den do da 
bao hi~u Garage da hSt ch6, den xanh bao hi~u Garage con tr6ng. Duong vao va 
duong ra chi cho phep m9t xe ch~y. 

Sa d6 cong ngh~ duqc cho nhu hinh ve sau: 

Eh.foag ra 

Bl 

Hetchli 

Xanh 

Tro'.ng 

Hinh 4.46. Sa d6 cong ngh~ va hu&ng giai quy§t v~n di§. 

Xac djnh ngo vao/ra 
Ky hi~u Dia chi Mota 

Bl IO.0 CB quang 1, xe vao 
B2 IO.I CB quang 2, xe ra 
HI Q0.0 Den bao do 
H2 Q0.1 Den baoxanh 

Nhi~m vv: 
Ve sa d6 kSt n6i v&i PLC Ve luu d6 di~u 
khiSn 
ViSt chuang trinh & d~ng LAD, STL. 
N ~P vao PLC va kiSm tra chuang trinh . 

4.5 Bai t~p U11g d\mg 
4.5.1. M~ch khiri d{>ng d{>ng CO' xoay chi~u 3 pha 

Mo ta ho~t d{>ng:Khi nh§n S2, Kl va ra le K2 c6 di~n - d9ng ca 
duqc kh&i d9ng, sau m9t khoang thai gian ( da duqc chinh dinh tru&c) 
d9ng CO' d~t t&i t6c d9 dinh muc thi K3 c6 di~n va tiSp diSm K3 dong 
l~i lam ngiln m~ch di~n tr& RI. 

Khi nh§n S 1 d9ng ca bi ngilt m~ch. 
Nhi~m vv: 

Hay thµc hi~n m~ch theo cac yeu c~u sau: 
L~p sa d6 STL va sa d6 LAD. ViSt bang cau l~nh mo ta m~ch Nh~p va thu chuang 
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L1 
L1 -..---------,------
LJ --,-,,.,,.----
1'£ ···- ----.......... --

KJ 

Hinh 4.47. So·d6m9ch di~n 

+ :Kgu6ncu71E· c!'p 

24\/ Xac oµih ngo vao/ra 
Kyhi~u f>iachi Chu thich 

r 0 

u F3 IO.O B9 dt dong qua tai 
N 
p p T 

p 
Sl I0.1 Nut ~cit n1q:chd9ng 

l; s 
T 

u 
T 

.Hinh 4.48. So db Mt n&i PLC va 
bang xac lq.p vao/ra 

S2 

Kl 
K3 

CCf 

10.2 Nut nhftn 
d9ngoo 

Q0.1 Kh&id{ingtu 
Q0.2 Kh&id(ingtu 

4.5.2. M~ch dao chi~u quay ciia d{>ng cO' xoay chi~u 3 pha 
Mo ta ho~t 09ng 

+ Ngu611cunzcl:p 

24\/ 

r 0 

N s u 
T p p 
p 

u s u 
T 

T 

Hinh 4.49. So·ao ket noi PLC 

kh&i d(mg 
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li.1 

f,[_ 

Hinh 4.52. Sa d.6 m9ch d()ng h/c v:a tlf~,u khiffn 

4.5.4. M~ch khO'i cl<)ng sao - tam giac cho 2 chi~u 
quay Mo ta ho~t d{,ng 

Khi nhful S2, Kl c6 di~n vatµ duy tri, d6ng thoi role thai gian K5 va K3 c6 
di~n, d9ng co ch~y phai & chS d9 n6i Y. Sau m9t thai gian da duqc chinh dµili 
tru&c K3 bi ha m~ch va K4 c6 di~n, d9ng co ch~y phai & chS d9 tam giac. Nhfin 
S 1 d9ng co duqc citt khoi ngu6n di~n. Bay gia nhful S3, K2 c6 di~n, d6ng thai 
K5 va K3 c6 di~n, d9ng co ch~y trai & chS d9 n6i sao. Qua trinh l~p l~i gi6ng 
nhu truang hqp tren. Cac kh&i d9ng tu Kl va K2 duqc khoa cheo lfin nhau. 



Nhi~m vv: 
Hay thvc hi~n rn~ch theo cac yeu 
du sau: Ve sa d6 S TL va sa d6 
LAD. 
ViSt bang cau l~nh mo ta rn~ch 
ViSt va thu chuang trinh 

Ll 

L1 

Ml 
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I 

I 
I 
I 
I 
I 
I 

' • I 

' I 
I 
I 
I 
I 
I 

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

Chq.y phai Chq.y tcii y L1 
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Hi h 4 53 S a::. zn a omq,c 9ng lfC, mq,c 1eu 1en va 
Xac djnh ngo vao/ra 

Kyhi~u Dia chi Mota 

F3 IO.0 B9 dt dong qua tai 

S1 IO.I Nut nh~n thm'mg d6ng - cit m~ch 

S2 I0.2 Nut nh~n thuong ma - Ch~y phai 

S3 I0.3 Nut nh~n thuong mo· - Ch~y trai 

Kl Q0.0 Kh&i d9ng tir ch~y phai 

K2 Q0.1 Kh6·i d9ng tir ch~y trai 

K3 Q0.2 Ch~yY 

K4 Q0.3 Ch~y tam giac 

Hl Q0.4 Den bao ch~y phai 

H2 Q0.5 Den bao ch~y trai 

H3 Q0.6 Den bao ch~y n6i Y 

H4 Q0.7 Den bao ch~y n6i tam giac 

Hinh 4. 54. Bang xcic lqp trq,ng thcii vao/ra 

4.5.5. M~ch kh6'i dl}ng cho tnrrrng hQ'p co tai ntng 

u J8()f220V 3/N/PE Hz 
L2 -..-------------,-..--

U -+-+--.----
PE --·-· ---· ·-· ,-·-·-·-·--·-·-·-·-·--·-·-·-·-•-·--

! 

Fl I ~ 

Kl~ 

o-2\--' --\ □-- - --
a 

Ml N 

F2 

F31 
SI El 

K2 i--Kl--.--1 _K_3_,.,---K-'l--,I 
-1:-

KL 

Hinh 4. 55. Sa d6 m9ch di{jn 

Mo ta ho~t dl}ng: 

K.3 

e noz 

Khi b~t cong tic S 1, K2 c6 di~n; d6ng thai Kl va K3 c6 di~n, sau m9t 
khoang thai gian da duqc chinh dinh tru&c thi tiSp diSm cua role thai gian 
K3 nha ra lam cho K2 mit di~n. S 1 dung dS cit di~n cho d9ng co. 
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Kvhieu 

:; s 
p ? 
(.; 

T 

Nhi~m V\l: 

T 
p 

c' 

T 

Hay th-i;rc hi~n m~ch theo cac yeu 
du sau: Ve sa df> STL va sa d6 
LAD. 
ViSt bang cau l~nh mo ta m~ch 

ViSt va thu chuong 
trinh 

4.5.6. DiSu khiSn den quang cao 

Mo ta ho~t o{>ng 

F3 
Sl 
Kl 
K2 

Xac c1inh n1i:o vlw/ra 
Bia chi Chuthich 

IO.O Bo cftt domr oua tai 
I0.1 Cong tftc thuongm& 
000 Khmdongru 
00.1 Khm dong tu 

Vi~c chiSu sang quang cao dn dugc diSu khiSn theo l~p trinh, diSu 

khiSn cac chu cai PLC sang theo nhung yeu c!u sau: 
- Ho~t d9ng theo sa df> thai gian 1 

- Ho~t d9ng theo sa df> thai gian 2 
- C6 thS ho~t d<)ng theo hai sa d6 thai gian tren v&i cong tiic chuySn ml;lch S2. 

Nhi~m vµ: 
ViSt chuong trinh diSu khiSn. 
Nh~p va thu chuong trinh 
Bf> thi thai gian 1 : 

S! I 
I 

I h 

I 
' 

□ □ □ h 

p I n n n 
h 

. I n n n 
1z 

Bf> thi thai gian 2: 

Sl I I 
I h 

I □ ' I I I I I I I I 
h 

p I n n n n 
h 

. I n n n n 
j ---2. 

h t > 
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4.5. 7. Di~u khi~n tufin t\f: Sµ diSu khiSn mqt thiSt bi v~n chuySn rai dn them 
man cac diSu ki~n dong m~ch tuin tv sau: 

Sau 3s Sau 5s 
1. Trinh tl,l' dong m~ch: Ml-+ M2 -+ M3 

Sau 5s Sau 3s 
2. Trinh tl,l' ma m~ch: M3 -+ M2 -+ Ml 

Ngup§n lyho;;;.i.t d¢ng --.. Md m;;;.i.ch 

Nhi~m vµ: 

- L~p bang xac l~p vao/ra. 
- Ve SO' d6 kSt n6i v&i PLC. 
- ViSt chuang trinh, n~p chuang trinh vao PLC va ch~y thu. 

4.5.8. Di~u khi~n cfra 
, 

cuon 
Mo ta ho~t d9ng: 

M()t cua cu6n duqc keo bai d()ng ca Ml. Cua cu6n nay co thS duqc ho~t 
d()ng a hai chS d9 tay va tv d9ng: 

* 6 chi a9 tay: 
- Khi nhfui nut nh§,n nang S 1 thi d9ng ca se keo cua cu6n len, khi g~p cong 

tic gi&i h~n tren S3 thi cua cu6n dung l~i. 
- Khi nh§,n nut nhfui h~ S2 thi d9ng ca se keo cua cu6n xu6ng, khi g~p 

cong tic gi&i h~n du&i S4 thi cua cu6n dung l~i. 
- Trong qua trinh nang hay h~ cua cu6n se duqc dung khi nut nhfui dung SO 

duqc §,n. 

* CJ chi a9 tv a9ng: 
- Sang: Dung 7:00 gia, cua cu6n tµ d9ng keo len. 
- Chi Su: Dung 17 :00 gia, cua cu6n tv d9ng dong xu6ng. 

Nhi~m V\l: 
- L~p bang xac l~p vao/ra. 
- Ve SO' d6 kSt n6i v&i PLC. 
- ViSt chuang trinh. N~p chuang trinh vao PLC va thu chuang trinh. 

Huang d~n: Su d1,mg ham d9c d6ng h6 thai gian thµc: READ_RTC (Read 
Real-Time Clock). 
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4.6. L~nh nhay va l~nh gQi chtrO'ng trinh con. 
Cac l~nh cua chuong trinh, n@u kh6ng c6 nhfrng l~nh diSu khiSn rieng, 

se duqc thµc hi~n theo thu tv tu tren xu6ng du&i trong m()t vong quet. L~nh 
diSu khiSn chuong trinh cho phep thay d6i thu tµ thµc hi~n. Chung cho phep 
chuySn thu tµ thµc hi~n, dang le la l~nh ti@p theo, t&i m()t l~nh b§.t cu nao khac 
cua chuong trinh, trong d6 nai diSu khiSn chuySn d@n phai duqc danh d§.u tru&c 
bing m()t nhan chi dich. L~nh diSu khiSn chuong trinh g6m: L~nh nhay, l~nh 
g9i chuong trinh con. Nhan chi dich hay g9i don gian la nhan, phai duqc danh 
d§.u tru&c khi thµc hi~n l~nh nhay hay l~nh g9i chuong trinh con. 

Vi~c d~t nhan cho l~nh nhay phai nim trong chuang trinh. Nhan cua 
chuong trinh con ho~c cua chuong trinh xu ly ng&t duqc khai bao & d§u chuong 
trinh. Khong thS dung l~nh nhay JMP dS diSu khiSn tu chuang trinh chfnh vao 
m9t nhan b§.t k:y trong chuang trinh con ho~c trong chuong trinh xu ly ng&t. 
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5.2. Chrrc nang so sanh: 
Cac phep so sanh c6 th~ su d1:mg la so sanh ==, <>, >, >=, < ,<= va chi c6 th~ ap 
d\lllg cho Byte, s6 nguyen I, s6 nguyen kep DI va s6 thvc R. 
Dfr li~u t~i ngo vao INl dU'Q'C so sanh v6'i dfr li~u t~i ngo vao IN2 
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 hoijc OR se = 1 khi phep so sanh 
la 
True 

So sanh Byte: 

']1-i;;;r INl =IN21 INl > IN2, INl >=IN2, INl<IN.21 INl <=1N2, 
Inputs/Outputs Opi;1raods 

lnpuls IS. QB. MB. SMB. VS. SB. Ul AC. Cons1ant. 'VD, 'AC.'Lv llYTE 

~· 
!M,,Xl 
!NLJ¾2 ', 
~N1,.:;N:::. 

DvtffLl!S (FBD) I. Q. M. SM. l C V S. L. Pnwor Flow BOOL 

So sanh s6 nguyen kep Doubleword: 

INl =IN2, INl > IN2, INl >=IN2, INl <IN2, INl <=IN2, INl <>IN2 
So sanh s6 nguyen cAn chu y d~n d§u ( 16#7FFFFFF > 
16#8000000) Ph~m vi so sanh tir- 2.147.483.647 d~n + 
2.147.483.647. 

': 

JN • ;;s;: 
JN .. rs: / 
JN ,JS;) 

Bring gUri h{lll vi111g tori11 lupig vr} tl{11ig tlti: li?u. lt'!J, lf~· 

loputs./Oulpllts Operands Data Types 

)1\p01$ ID, QD, MD, SIJ.SMD, VD LD, HC AC, Const;t!il 'VD, 'AG, 'LD DINT 

{)(;lf)U1S (fiJD) L (l M. SM. t C, V. S. L Power flow BOOL 
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Dung dS so sanh 2 s6 thµc : INl v&i IN2. Cac phep so sanh co thS 
su dl)ng la: IN1=IN2, INl > IN2, INl >=IN2, INl <IN2, INl <=IN2, 
IN1<>IN2 

B (l1lg gt:o'l lt{m: vl111g tmin h{I1lg lHt tl{lltg tlt't>lifll h!fl.J lf: 

Chuc nang dich chuySn: 
Dich phai Byte SHR_B va Dich trai Byte SHL B: 

Cftc lenh SHR B v{i SHL B se dich dfi' lieu tai B..-ie :nio 
... - - + ♦ ,.. '\\: ·-

V}lO IN sang 11luii ho9c sang tnii vm. s6 ,1 hi djch ctu-qc 
n.h~IJ t.:ti N, k~t qua ctu-qc ch(ra vao B)"ie ngo ra OUT. 
0 die l~nh SHIFT thl t~Ji vj bi cac BU bj djch se l~J) 
d~y bilng s6 0. Sb vj hi Bit c~n djch ctuqc nh~Il t,:ti 
ngo N -<=8. Viec anh hu-m12: d~n die Bit nh:6' cti'ic biet 

- ♦ ,_ + + 

1J iing gilrl h{llt vlmg t,ui1t ll{mg wt tk_mg rllr lifu 

BYi'E 

Dich phai Word SHR _ W va Dich trai Word SHL _ W: 



SH.L w 
r:,.;:t ·=·3:-:;n;::: 
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Cftc lfllh SHR ,v Y~l SHL \V Se dj.ch dtr li~u t~i \'.Vo:rd 
ngo v~'io IN sang J}hai hoijc sang tn'd voi s6 vj. hi 
d.j.ch c1ugc nlujp h}i N, k~t qua ctuqc du'h1 v.'io \Vord co 
c1j.a du h}i ngo ra OlIT. T~i ,1 hi cac Bit bj. d.jch se IAp 
c1Ay b~ng s6 0. s6 ,1 tli Bit c~n dj.ch cluqc nh~p t~i ngo 
N-<=16. Vi~c ,1nh. huong cl~n c.ic Bit nh& c1~c bift 
(Sl\'11.0 V}l SI\-'11.1 ) xin xNn the1n trong sb tay. 

Bang gioi h(l11. Vllllg liUIJl lt(mg vii (/{mg flit' lifll- h!1Jl Ir: 

11npuls.lOutpt1IS Operandi; Dala Types 

I lN VW. IW .. QW. MW. SW, SM',Y L'.V. T. C. AIW. ACXons:a~r. 'VD. ---------I I ·AC. 'LD 

~ '.'R\V Ol'l, X: !1-N----+-\I-B.-IB-. Q-,G-.. \-1B-. S-8.-S--f/B-,_-!.E-. A-C-. G-or,-m-an-t, -,\1-D.-'l,t.:,-~-. 'l-D--+I;-,YT-E-------1 

r [: I OUT V\V PN, fJVl_ M~V. SVY. SM'r\1• LV'l, T: C" AC, "\lD .. ijAC, "LO '~VORQ 
:,;1\V iH .. '.N: • 

5.3. Chfrc nang chuy~n dBi (Converter): 

Chuy~n d6i s6 BCD_ Iva I_ BC 

L~nh clmy:n c13i s& BCD sang s& Integer (BCD I) se 
th\rc hi~n vifc chuy:n c16i s6 BCD t~i ngo v.10 IN-sang 
ghi trj. sf> nguyen I v,'i chfra k~t qm1 V}lo c1ja chi xac 
c1j.nh t~i ngo ra OlIT. Gia bi co thJ nh~p t~i ngo IN tir 
0 c1~n 9999BCD. 
Klli xay ra toi cl!nyep (1oi tin tr~ng tlu'li ENO= 0. 
L~nh dmyen c1oi so I sang so BCD se th\1·c lli~n vi~c 
dmy~n c1td s6 I t~i ngo v~'io IN sang gia trj s6 BCD V}\ 

chfra k~t qua v,10 (1ja du xac c1jnh t}Ji ngo ra OlIT. Gia 
trj. co th~ nh~11 t~i ngo IN tfr O c1€n 9999 h1teger. 
Klli xav ra lfii chuv~n c13i tlti tran1 tlu'li ENO = 0 . 

.._, ,jj.' + ·-

B ling gioi ltg111•1't11g toan hgllg wi tl{Jllg tltt.Zlftt Ju11_1 1¢: 
Inputs/Outputs Operands Data Types 

lN vvv: T. C.11/,'; av,;, MW. SMW,. LW. AC, Al'N C,nnst:ant 'VD, 'AC, WORD 
SW. 'LD 

OUT WORD 

ChuySn d6i s6 nguyen kep DI sang s6 th1.rc R: 
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;t ;: 
Lfnh chuyen ctoi 1m}t so nguyen kep DI 32 Bit 
snng 1mj;t s6 tlu.tc R va <1ijt k~t t1m1 v.'w (1ja chi 
cl1.:rq>c xac ctjnh hJi ngo ra 0lTI. 

B lmg gilli h{t1l 111'tng tc1a1t lup1g wt dtp1g ,!fr lifu lu!JJ lt;: 

Inputs/Outputs O~tands Data Types 

IN \/D, !O,. OD.MD, SMD,AG. LO., HC, Constant 'VD .. ·Ac, SD, ·w :DINT 

ChuySn d6i s6 nguyen kep DI sang s6 nguyen I: 

Lenh chuven ctoi so DI I chuven c1oi 1!:ia hi so DI t,)i 
ngo vao IN sang m{>t gia hi s3 nguyen i: vl, ct~t kft qua 
t}Ji ngo 0lTI, n:u phep dmy~n ct6i bj tran (k~t qua 
Urn hon kfo1 nang dn1·a ciia ngo OUT) tlli ngo ra 
lkhong tlmy <16i v~1 tnJng thai ENO = 0. 

Bang gi&i h?n vimg toan h?ng va d;;ng diP li~u h9p l/: 

lnputslOuti;u~. Operands 

ChuySn d6i s6 nguyen kep DI sang s6 nguyen I: 

L~nh chuy~n ct6i s6 I_ DI chuy~n ct6i gia tii sit I t~i ngo 
vao IN sang mqt gi.', hi s6 nguyen kep DI n1 ct~t k~t qua 
t~i ngo OUT, n~u phe11 chuy~n cl&i bj tran (k~t qua 
16':n hon klui nang ch1'i:·a c11.a ngo OUT) thi ngo ra 
k116ng thay c16i v,'i tn;ng thai ENO = 0. 

B{mg gilri !tan viwg to,111 lumgw1 llrmg lilt Uiu lt!fp l[: . . . . . 
lnpUl5/0utputs OperanJls OataTypes 

lN WI, l\V, QW, MW SW SMifl, LW. T, C" AIW. AC. CQ<1S1llnt, 'AC, INT 
··vo, •to 

OUT VD, ID. OD. MD, so. SMD .. m. AC, ·vo. 'LO, w.; m~n 
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ChuySn d6i Byte sang s6 nguyen I: 

L~nh dn1yin <l&i B _ I du1y;n £16i dli' lifu ch(ra trong 
BJie co ctja chi t~i ngo IN sang gi.1 tii sb nguyen, kft 
qm1 ch(rn v~'io bi~n xac clfnh t.)i ngo ra Olrr. 

B lmg gilrl lt{l11 Vltllg toiui luptg WI fl{lllg ,Ur li/tt h!fl_J If': 

!11puts/01d~uls Opooin(ls I D,ataTypes 

lN VB, 18. 08, MS, SB, 5MB, LB. AC. Cons!aot. 'AC, 'VD, 'LD [BYTE 

IINT 

ChuySn d6i s6 nguyen I sang Byte: 

I B 
E.SC:.. 

L~nh chuy~n ct&i I B chuy~ n ct6i gia hi ch(ra trong 
word co <lja chi t~i ngo IN sang gia trf Bjie, k:t qua 
chfra vao bi~u x,\c dinh tai ngo ra Olrr. Cf,c sit n2:uven 
co thJ du1y:n c16i h'i tir O cl~n 255. ·- · 

B lmg gilrl lt{111 vlu1g tlu&1 h{utg Vft tl{mg tlir lif.tt llffJJ lf: 

lnpuls/Outpll!s Operands j Pataiypes 

VW: IW, OW: MW, SW, SMW, LW, T, C, A!W. AC. Cor.st;anl 'VO, j INT 

·rn, ·Ac --~------ , 
OIJT 

5.4. Chuc nang toan hQC: 
Cac l~nh s6 h9c dung dS th\fc hi~n cac phep tinh s6 h9c trong chuong trinh. 

Trong LAD, b6n h(>p toan (math box) th\fc hi~n cac phep tinh c(>ng, tru 16-bit va 
32-bit. H(>p nhan (multiply box) nhan hai s6 nguyen 16-bit va kSt qua la m(>t 
s6 nguyen 32-bit. H(>p chia (divide box) chia hai s6 16-bit, thuong la m(>t s6 
16-bit va du cung 16-bit duqc n~p vao tu ngay tru&c. NSu l~p trinh bing 
LAD, c6 thS tiSt ki~m 6 nh& bing each su d\mg d:1u vao INl d6ng thm. cung la 
d:1u ra OUT 

Trong STL, l~nh th\]'c hi~n b6n phep tinh s6 h9c duqc qui dinh cho toan 
h~ng 16-bit va 32-bit. H(>p nhan th\fc hi~n phep nhan hai s6 nguyen 16-bit va 
tich s6 la m(>t s6 nguyen 32-bit. L~nh chia th\]'c hi~n phep chia m(>t s6 nguyen 
16-bit v&i 16- bit cu6i cua m(>t s6 nguyen 32-bit. KSt qua la m(>t gia tri tu kep 
(32-bit) trong d6 tu thip (tu bit O dSn bit 15) la thuong s6 va tu cao (tu bit 16 
dSn 31 bit) la s6 du cua phep tinh. 
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Phep d}ng 
ADD_I (LAD) 
+I (STL) 
L~nh thµe hi~n phep e(mg eae s6 nguyen 16-bit INl va IN2. Trong LAD 

kSt qua la m<)t s6 nguyen 16-bit duqe ghi vao OUT, rue la INl + IN2 = OUT. 
Trong STL, k~t qua cung la m{>t gia trj 16-bit nhlfilg drrgc ghi l~i vao 

IN2, trrc la INl + IN2 = IN2. 

Phep trir 
SUB I (LAD) 
-I (STL) 
L~nh thµe hi~n phep tru eae s6 nguyen 16-bit INl va IN2. Trong LAD kSt 

qua la m<)t s6 nguyen 16-bit va duqe ghi vao OUT, rue la INl - IN2 = OUT. 
Trong STL, kSt qua dlng la m<)t gia tri 16-bit nhung duqe ghi l~i vao IN2, 

tue la INl - IN2 = IN2. 

Cu phap dung l~nh e<)ng, tru hai s6 nguyen 16-bit trong LAD va S TL nhu 
sau: 

LAD 

ADD_! 

EN ENO -
???? IN1 OUT ?'"?'/':J 

???? IN2 

SUB_! 
- EN ENO -

????· IN1 OUT -???? 
???? IN2 

ADD_ DI (LAD) 
+D (STL) 

STL Toan h~ng 

+I IN1 
IN2 

IN1, IN2 VW, T, C, QW, MW, SMW, 
(word) AC, AIW, h~ng s6, *VD, *AC 

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

- I IN1 
IN2 

L~nh thµe hi~n phep e<)ng eae s6 nguyen 32-bit INl va IN2. Trong LAD 
kSt qua la m<)t s6 nguyen 32-bit duqe ghi vao OUT, rue la INl + IN2 = OUT. 

Trong STL, k~t qua cung la m(>t gia trj 32-bit nhtmg d:U'gc ghi l~i vao 
IN2, trrc la INl + IN2 = IN2. 

SUB_ DI (LAD) 
-D (STL) 
L~nh thµe hi~n phep tru eae s6 nguyen 32-bit INl va IN2. Trong LAD kSt 

qua la m<)t s6 nguyen 32-bit va duge ghi vao OUT, tue la INl -IN2 = OUT. 
Trong STL, kSt qua efing la m<)t gia tri 32-bit nhung duqe ghi l~i vao IN2, 

tue la INl - IN2 = IN2. 

Cu phap dung l~nh e<)ng, tru hai s6 nguyen 32-bit trong LAD va STL nhu sau: 
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LAD STL Toan hijng 
ADD_DI 

_.......,.EN ENO:t----

?r?, IN1 our .. ???? 
.??Ti•ll,,;,;IN~2 ....... __ _, 

---iEN EfJO+-. --

????• lN1 ouJ .. 7777 
nn~ ..... 1N __ 2 __ . __ _ 

ADD_R (LAD) 
+R (STL) 

+D IN1 IN2 

- D IN1 IN2 

IN1 1 IN2 VWr, T, C, QWi MW, SMW1 

(tiF kep) AC, MW, hang s6, *VD, 
*AC 

OUT 
(tui kep) 

VW, T, C, QWt MW,. SMW, 
AC,*VD1 ""AC 

L~nh thµc hi~n phep c<)ng cac s6 thµc 32-bit INl va IN2. Trong LAD k~t 
qua la m<)t s6 thµc 32-bit dugc ghi vao OUT, tuc la INl + IN2 = OUT. 

Trong STL, k~t qua ciing la mqt gia trj th\fc 32-bit nhung OU'Q'C ghi 
l~i vao IN2, tfrc la INl + IN2 = IN2. 

SUB_R (LAD) 
-R (STL) 
L~nh thµc hi~n phep tru cac s6 thµc 32-bit INl va IN2. Trong LAD k~t 

qua la m<)t s6 thµc 32-bit va dugc ghi vao OUT, tuc la INl - IN2 = OUT. 
Trong STL, k~t qua ciing la mqt gia trj th\fc 32-bit nhung dU'Q'C ghi 

l~i vao IN2, tfrc la INl - IN2 = IN2 

Cu phap dung l~nh cqng, trir hai s6 th\fc 32-bit trong LAD va STL nhll' 
sau: 

LAD STL Toan hi;ing 
ADD_R - rn ENO - +R IN1 IN2 

IN1, IN2 VD, ID, QD, MD, SMD, 
'.m'• IN1 OUT ??rl {tCr kep) AC, HC, h~ng so, *VD, 
????• IN2 *AC 

OUT VD, ID, QD, SMD, AC 
SUB_R (ttr kep) *VD, *AC - EN ENO - -R IN1 IN2 

???? IN1 OUT ???? 

???? IN2 

Phep nha 
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MUL 
Trong LAD: L~nh thl_rc hi~n phep nhan hai s6 nguyen 16-bit INl va IN2 va 

cho ra kSt qua 32-bit chCra trong tu kep OUT ( 4 byte). 
Trong STL: L~nh thvc hi~n phep nhan gifra s6 nguyen 16-bit nl va 

s6 nguyen chrra trong tir th~p (tir bit O d~n bit 15) cu.a toan h~ng 32-bit n2 
(4 byte). K~t qua 32- bit duqc ghi l~i vao n2. 

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

Phep 
chia 

DN 

-
???? 
???? 

EN 

IN1 
IN2 

lAD 
MUL 

ENO -
OUT ???? 

STL Toan hang 
n1, IN1, IN2 VW, T,~, IW,_QW, MW 

MUL n1 (word) AC,AIJN, hang so;"VD,*AC 
n2 N2,0UT VD,. ID, QD, SMD, AC 

{tfr kep} 'VD, *AC 

Trong LAD: L~nh thµc hi~n phep chia s6 nguyen 16-bit INl cho s6 
nguyen 16- bit IN2. KSt qua 32-bit chua trong tu kep OUT ( 4 byte) g6m 
thuong s6 ghi trong mang 16-bit tu bit O dSn bt 15 (tu thftp) va phAn du cfing 
16 bit ghi trong mang tu bit 16 dSn 31 (tu cao ). 

Trong STL: L~nh thµc hi~n phep chia s6 nguyen 16-vit nl cho s6 nguyen 
16-bit nfun trong tu thftp (tu bi O dSn bit 15) cua toan h~ng 32-bit n2 ( 4 byte). 
KSt qua 32-bit duac ghi l~i vao n2 bao g6m thuong s6 ghi trong mang 16-bit tu 
bit O dSn bit 15 ( tu thftp) va phin du ghi trong mang 16 bit tu bit 16 dSn bit 31 
(tu cao). 

Cu phap dung l~nh chia hai s6 nguyen trong LAD va S TL nhu sau: 

LAD 
MUL 

- EN ENO 

???? IN1 OUT 
???? IN2 

MUL_R (LAD) 
*R (STL) 

STl 

- D1Vn1 

?'??? 

Toan hang 
n1, IN1, IN2 VW, T,C,.IW,QW,Myil 

n2 {word) AG, AIW, hang 
so,*VD/'AC 
N2,0UT VD, ID, QD, SMD,. AC 
(tlf kep} *VD,"AC 

Trong LAD: L~nh thµc hi~n phep nhan hai s6 thµc 32-bit INl va IN2 va 
cho ra kSt qua 32-bit chua trong tu kep OUT ( 4 byte). 

Trong STL: L~nh thµc hi~n phep nhan gifra s6 thµc 32-bit INl va IN2. 
KSt qua 32-bit dugc ghi l~i vao IN2. 

Cu phap dung l~nh nhan hai s6 thµc trong LAD va S TL nhu sau: 



LAD 
MUL_R 

EN ENO 

???? IN1 OUT 

????· IN2 

DIV_R (LAD) 
/R (STL) 

STL 

- *RIN1 

???? 
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Toan hE,mg 

IN2 IN1, IN2 VD, !Dr QD, M~r SM!?, 
(tCr kep) AC, HC, hang so, *VD, 

*AC 
OUT VD, ID, QD, S!MD, AC 
(tCP kep} "'VD, *AC 

Trong LAD: L~nh thµc hi~n phep chia hai s6 thµc 32-bit INI cho s6 thµc 
32-bit IN2 va cho ra kSt qua 32-bit chua trong tu kep OUT ( 4 byte). 

Trong STL: L~nh thµc hi~n phep chia s6 thµc 32-bit INI cho s6 thµc IN2. 
KSt qua 32-bit duqc ghi l~i vao IN2. 

Cu phap dung l~nh chia hai s6 thµc trong LAD va S TL nhu sau: 

' LAD 

DIV_R 
- EN ENO 

???? IN1 OUT 
???? IN2 

Phep · 1§y can b~c hai 

SQRT 

,...._ 

.~•??? 

STL Toan h<;1ng 

/RIN1 IN2 IN1, IN2 VD, ID, QD, MD, SMD, 
(tCr kep} AC, HC, hang so, 'VD, 

*AC 
OUT VD, ID,QD, SMD ,AC 
{ti'r kep} 'VD, *AC 

L~nh thµc hi~n phep l§y can b~c hai cua s6 thµc 32-bit IN. KSt qua cfing la 
m9t s6 32-bit duqc ghi vao tu kep OUT ( 4 byte). 

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

LAD STL Toan h{mg 

SQRT IN VD, ID, QD, MD, SMD, SQRT 
- EN ENO - IN OUT ftfr kep) AC, HC, hang so, *VD, 

'AC 
???? lt-J OUT ???? OUT VD, ID, QD, SMD, AC 

(ter kep} *VD, *AC 

Vi dlJ minh ho{J, each sic d1Jng cac l?nh s8 h9c voi s8 nguyen trong LAD va 
STL 
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lA.D STL 
10.0 ADD_I_ I 
~ I EN LD 10.0 

I +I AC1 AC0 .A.C1 IN1 OUT ACO 
A.CO IN0 MUL AC1 vo1·00 

MUL_ DIV VW10 VD.200 
EN 

.AC1 IN1 OUT \/0100 
VW02 IN0 

DIV-
EN 

V\'\1202 IN1 OUT ... vo200 
V'IV10 IN0 

V 6'i cac gia tri d§u 
Aco = I &ooo I AC1 = I 4000 I vw1,02= I 200 I vw202 c= I 4000 I vw10 = I 411 

1hep cing 
ACO = 10000 

Phep nhan 
V0100 = I B0-0000 I 

Phep chia 
VD= 123 97! ._P_,_h-a .... n_d..,..u-,, __ t-,-,bU"O'ng 

Vi d\l minh hoc;i each su dl)ng cac l~nh s6 h9c v&i s6 thµc trong LAD va STL 
N~u C-word cu.a bQ d~m C10 co gia tri la 101 va tir kep VD4 co gia trj 

thrrO'ng la 2,54 thi n9i dung cua cac 6 nh6' VDO, VD8 va VD12 se l~n hr(}'t 
co gia tri nhrr sau: 

LAD 

~o·: l,1JVDW-
EN 

Xoa thanh ghi AC 

0 IN OUT ~AC1 

MOVVI/-
N:,.pgia tridemtltcthcli 

EN cua bg difmClO(theo 
ddn vi inch) do ACl 

C10· IN OUT -AC1 

DIREAL-

EN 
Chuye'nsang d;,.ng so tl11fc 

AC1- IN OUT ~voo 

MULR-

EN Nhan vdi h$ sochuyfn 

'i/Jij IN1 
Mira ddn vi cm (2,54) 

OUT VD8 dnl:;!cghitrongVD4 
1/D4- IN2 

1RuN-C -
EN 

Chuy€nngn\:;!d:,:i thanh 
sd~ngu~fin 

VD8 IN OUT -VD12 

STL 

LO IO.O 
MOVD KO 
MOVW cm 
OTR AC1 
MOVR VDO 
*R V04 
TRUNC VD8 

AC1 
AC1 
VDO 
VOS 
VOS 
V012 

V 
1 dv: 
Thi.re hi~n 
cac 

phep 
toan s6 
h9c sau: 

Vift 
1 

chtrO'ng 
trinh sao 
cho khi 
an 10..0 
thi gia trj 
~iIW2+ 
5 Ya 
~i&n th{ 
ra QW6. 

Khi 
nhin 

I0.1 thi 
gia tri 
nv2 - 2 
va hi~ 
thi ra 

QW6. Khi nhiln m.2 thi gia tr! I\V2 nhan 4, hi~n th{ ra Q\V6. Nhin I0.3 thi gia ttj ti,li IW2 
chfa 3 Ya hiin thi ra Q\V6._ 
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ChrrO'ng trinh chrgc vi~t trong LAD nhrr sau: 

Network 1 Cac phep toan so hoc 

10.0 MOV_'W MO.O 

1-----.-------1EN ENO ) 

10.1 1\.112 ... 11 .... ~ _____ o __ uT .... MW2 

10.2 

10.3 

Network 2 Chuyen BCD ,,ang INTEGER fv'i chuong trinh linh toan voi IJ 

MO.O 
EN EN□-----

MW2 .,_IN _____ o __ UT__, MW4 

Network 3 Phep cong f i\,/2 + 5 ) .. vi hien thi la so BCD 1G bits 

10.0 ADD_I I_BCD 
EN ENOi-------------tEN ENO 

MW4 IN1 

+o IN2 

OUT MW6 MW6 ,..I N:.,.._ __ ... o ... u...,T QW6 

Network 4 Phep tru ( l\i,/2 · 2 ) 

10.1 SUB_I I_BCD 
I EN ENO EN ENO I 

MW4• IN1 OUT -MW8 MW8 IN OUT ·QW6 
~, 

+,. IN2 
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Network 5 Phep nhan f !\v'2 :,: 4) 

10.2 MUL_I I_BCD 

EN ENOi------------~EN ENO 

MW4 IN1 

+4 IN2 

OUT MW10 MW12 ..,,I,_,_N ___ o ... u ..... T QW6 

Network 6 Phep chia ( l\,'./2 : 3) 

10.3 DIV_I I_BCD 
I EN ENO EN ENO I 

MW4· IN1 OUT --MW12 MW12· IN OUT 

+3 IN2 

ChrrO'ng trinh drrgc vi~t trong STL nhrr sau: 
Network. 1 

lD 10'.0 
0 IO.l. 
o rn.2 
O liJ.3 
Movr,r :nn. MW2 
!EllO 
w }lO ., I) 

Network 2 

lD 
MOVTI 
BCDI 

MO. IJ 
MW2,. MW4 
Hlil'4 

Network 3 Phep cong l l'\>~12 + 5 ). 
'>ii hien thi ia so BCD 18 bits 

LD IO. 0 
MOVW MW4, MW6 
AENO 
+I +5, MW6 
AENO 
MOVW MW6, QW6 
IBCD QW6 

Network 4 Phep tru ( 1\,,,/2 · 2 ) 

LD IO .1 
MOVW MW4, MW8 
AENO 
-I +2, MWB 
AENO 
MOVW MWB, QW6 
IBCD QW6 

Network 5 Phep nh,::fn ( 1\1/2 x 4 l 

lD IO. 2 
MOVvJ MW4, MWlO 
AENO 
*I +4, MWlO 
AENO 
MOVW MW12, QW6 
IBCD QW6 

Network 6 Phep chi,:1 [ l\1./2: 3) 

lD IO. 3 
MOVW MW4, MW12 
AENO 
/I +:3, MW12 
AENO 
MOVW MW12, QW6 
IBCD QW6 

-
QW6 
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5.5. D6ng hf> thrri gian thl}'c 
D6ng h6 thai gian thµc chi c6 v&i CPU 214. Nhfing gia tri d9c duqc ho~c ghi 

duqc v&i d6ng h6 thai gian thµc la cac gia tri vS ngay, thang, nam va cac gia tri vS 
gia, phut, giay. Cac du li~u d9c, ghi v&i d6ng h6 thai gian thµc trong LAD va trong 
STL c6 de) dai 1 byte va phai duqc ma h6a theo theo kiSu s6 nhi th~p phan than 
BCD (thi d\l 16#95 cho nam 95). Chung nim trong be) d~m g6m 8 byte liSn nhau theo 
thCr tµ: 

1eng gm q ve ngay 
Chunhat Thu hai 

1 2 
Cac l~nh d9c, ghi: 

READ_ RTC (LAD) 

Byte 0 
Byte 1 
Byte2 
Byte3 
Byte 4 
Byte 5 
Byte 6 
Byte 7 

0 

Nam (0 + 99) 
Thang (0 + 12) 
Ngay (0 +31) 

Gier (0 +23) 
Phut (0 +59) 
Giay (0 + 59) 

0 
Ngay 
tuin 

ong an a m9 so uang ung 
Thuba Thu tu Thunam Thu sau 

3 4 5 6 

trong 

ThubAv 
7 

TODR (STL) L~nh d9c n9i dung cua d6ng h6 thai gian thµc vao be) d~m 8 
byte duqc chi thi trong l~nh bing toan h~g T. 
SET_ RTC (LAD) 
TODW (STL) L~nh ghi nc)i dung cua be) d~m 8 byte duqc chi thi trong l~nh 
bing t6an h~ng T vao d6ng h6 thai gian thµc. 

Bai t~p 1: Bao gia lam vi~c va tan t§.m. Mo ta ho~t d9ng; 
M9t xi nghi~p duqc trang bi m9t h~ th6ng tµ dc)ng bao gia lam vi~c va tan t§.m 

nhu sau: - Gia lam vi~c: Dung 7:00 gia sang, thi m9t h6i coi vang len keo dai 
trong 1 phut bao hi~u gia lam vi~c bilt d§.u. 

- Gia tan t§.m: Dung 17:00 gia, thi m9t h6i coi vang len keo dai trong 1 phut 
bao hi~u gia lam vi~c kSt thuc. Nhi~n'b<N\,1:-CTIW_p bang xac l~p vao/ra. 

- Ve SO' d6 kSt n6i v&i PLC. 
- ViSt chuang trinh 

- N~p chuang trinh vao PLC va thu chuang trinh. 

Bai t~p 2. DiSu khiSn h~ th6ng lo su&$.3DS diSu khiSn nhi~t de) trong phong nguai ta 
dung PLC diSu khiSn cac van cip nhien li~u (hai Am) cho cac lo su&i. H~ th6ng g6m 
4 lo su&i, c6 c6ng suit nhu sau: lo su&i 1: 1 kw, lo su&i 2: 2 kw, lo su&i 3: 4 kw, lo 
su&i4: 8 kw 
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=> ----,---------,-----,-------,-----
Y2 
□-----·• 

l □ UDOI 1 □□□ 01 
Lo stfdi 2 

SO@ OFF 

Si & ON 

S2 <ID 
S3 & V 

H~ th6ng & chS d9 s&n sang ho~t d9ng khi nh§.n S 1. d chS d9 nay cac lo su&i co 
th8 ch:;ty ho~c dung bing each dong ho~c m& cac van YI, Y2, Y3 va Y 4 my thu9 
vao vi~c cai d~t cong suit cua h~ thfmg bing each nh§.n S2 va S3. Cong suit cua h~ 
th6ng lo su&i tu O dSn 15 kw. M9t l§n nhfin S2 thi cong sufit cua h~ th6ng tang 1 kw, 1 
l~n nh§.n S3 thi cong suit cua lo giam di 1 kw. H~ th6ng & chS d9 dung khi nh§.n nut 
SO. 

Nhi~m Vl): 

- L~p bang xac l~p vao/ra. 
- Ve SO' d6 kSt n6i v&i PLC. 
- ViSt chuang trinh. 
H~ th6ng & chS d9 s&n sang ho:;tt d9ng khi nh§.n S 1. d chS d9 nay cac lo su&i co 

th8 ch:;ty ho~c dung b&ni each doni ho~~ m& cac va,n YI, Y2, Y3 va Y 4, tu)' thu9c 
vao vi~c cai d~t cong suat cua h~ thong bang each nhan S2 va S3. Cong suat cua h~ 
th6ng lo su&i tu O dSn 15 kw. M9t l~n nh§.n S2 thi cong suit cua h~ th6ng tang 1 kw, 1 
l~n nh§.n S3 thi cong suit cua lo giam di 1 kw. H~ th6ng & chS d9 dung khi nh§.n nut 
SO. 

Nhi~m Vl): 

- L~p bang xac l~p vao/ra. 
- Ve SO' d6 kSt n6i v&i PLC. 
- ViSt chuang trinh. 

- N:;tp chuang trinh vao PLC va thu chuang trinh. 
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Bai 6: XU LY TIN HI.E:U ANALOG 

6.1. Tin hi~u Analog 
Trong qua trinh di€u khi€n m(>t h~ th6ng tg d(>ng hoa c6 th€ c6 cac yeu cliu 

di€u khi€n lien quan d€n vi~c xfr ly cac tin hi~u Analog. Cac di;ti luqng v~t ly nhu : 
nhi~t d(>, ap suftt, t6c d◊, dong chay, d◊ PH... clin phai duqc cac b◊ Transducer 
chufin hoa tin hi~u trong phi;lill vi dinh mire cho phep tru&c khi n6i tin hi~u vao ng5 
vao Analog. Vi d1,1: Chufin cua tin hi~u di~n ap la tir O d€n 10 VDC ho~c chufrn cua 
tin hi~u Analog la dong di~n tu 4 d€n 20 mA. Cac Modul ng5 vao Analog (Al) ben 
trong c6 cac b(> chuy€n d6i ADC (Analog Digital Converter) d€ chuy€n d6i cac tin 
hi~u Analog nh~ duqc thanh cac tin hi~u s6 dua v€ CPU qua Bus du li~u. Cac Mo 
dun ng5 ra Analog (AO) ben trong c6 b◊ chuy€n d6i DAC (Digiatal-Analog 
Converter) chuy€n cac tin hi~u s6 nh~ duqc tu CPU ra cac gia tri Analog c6 th€ la ap 
ho~c dong. 

Ouylrinh 

Tinhi~u 
analog chu§i 

I 

' I 

.Analog iJ13i.tm:u:lule 

Result 
memory 

0 * 
Sensor: 

0 *,·· r::!)¾------t:~:~. f.·ADCr ~·;~~;,:_ ~· ..... . 
Transdu¢er 

I 

' ' 
• .Ap s~t 
• NhietdO 
• rurig chiiy 
• Wedo 
• £!~pH 
• flOntion 
• v~n vi:lrL 

!±500mV 
±1V 
±5V 

I ±10V 
±20mA 

'4 .•. 20mJ1, 
'etc. 

6.2. Bieu di~n cac gia trj Analog 

Anulog out:putmac:lule 

CPU 

,IOi.JfAQW ... 

M6i m(>t tin hi~u ng5 vao Analog sau khi qua b(> chuy€n d6i ADC trong module 
AI duqc chuyen thanh cac s6 nguyen Integer 16 bit c6 gia tri tir O d€n +/-27648. Do 
d6 dia chi vung nh& chua gia tri nay la 1 Word. D◊ chinh xac cua phep chuy€n d6i 
nay ph1,1 thu(>c vao d◊ phan giai cua Modul Analog hi~n c6, phi;tID vi d(> phan giai la tir 
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8 dSn 15 Bits. Modul Analog c6 d◊ phan giai cang cao thi gia tri chuy~n d6i cang 
chinh xac. Vi~c chuy~n d6i tu tin hi~u Analog sang tin hi~u s6 la ty 1~ thu~ va c6 
d~g dm'mg thi1ng. Cac gia tri Analog sau khi duqc chuy~n d6i thanh gia tri s6 se 
duqc chua vao m9t Word 16 Bit va lftp diy cac bit trong word nay theo thu tµ tu 
ben trai sang, cac Bit tr6ng se bi lftp dfiy bfulg s6 0. (chu y Bit thu 15 la Bit dftu: = 0 
khi gia tri chuy~n d6i la s6 nguyen duong va = 1 khi gia tri chuy~n d6i la s6 nguyen 
am). 

Bit s5 Cacdan vi 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

Gia tri bit Dec. Hex. vz 21• 21:i 212 211 2rn 2e 2e 21 2e 26 24 2:i 22 21 2c 
-

8 128 80 * * * * * * * * 1 0 0 0 0 0 0 0 

9 64 •. 40 * * * * * * * "' * 1 0 0 0 0 0 0 

£lo 10 32 20 * * * 
,. 

* * 
,. 

* * * 1 0 0 0 0 0 
phin 
gi:ai 11 16 10 * * * * * * * * * * * 1 0 0 0 0 
trnh 

. 

b~ng 12 8 8 * * * * * * * * * * * * 1 0 0 0 
bit c6 
d5u 13 4 4 * * * * * 

,. 
* * * * * * * 1 0 0 

14 2 2 * * * * * * * * * * * * * * 1 0 

15 1 1 * * * * * * z * * * .. ·* * "' . * 1 

[:J =Dor 1 

6.3. K~t n6i ngo vao-ra Analog: 
B~ dam bao tin hi~u Analog c6 duqc d◊ chinh xac cao va 6n dinh cin tuan thu 

cac di~u ki~n sau: 
+ Barn bao ring di~n ap 24 VDC cftp ngu6n cho Sensor khong bi anh huong b&i 
nhi~u va 6n dinh . 
+ Dinh ty 1~ cho mo dun (duqc mo ta ben du&i). 
+ Day n6i cho Sensor cin d~ ngim nhftt t&i muc c6 th~. 
+ Su d1.i.ng cap doi day xo~n cho sensor. 
+ Tftt ca cac ngo vao khong su d\lllg phai duqc n6i t~t. 
+ Tranh be cong day dful thanh nhfrng g6c nh9n. 
+ Su dvng mang di day hay cac 6ng di day cho tuy~n day. 
+ Tranh d~t cac ducmg day tin hi~u Analog gin v&i cac ducmg day c6 di~n ap cao, 
n€u 2 ducmg day nay c~t nhau phai d~t chung vuong g6c v&i nhau. 

Vi d¥, vJ kit n6i tin hifu AI va AO vao Modul analog 
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tXTr 

Phuong phap dµih ty 1~ ngo vao analog (Input calibration) 
Vi~c djnh ty 1~ ngo vao analog c6 anh hu&ng d~n d.t ca cac ngo vao cua modul 
EM c6 AL 8€ dinh ty 1~ ngo vao m9t each chinh xac, cfui su dvng m9t chuong 

trinh duqc thi~t k~ d€ tinh trung binh cac gia tri d9c duqc tir Modul. C6 th€ su 
dvng 

Analog Input Filtering wizard trong STEP7-MicroWIN d€ t;;io ra chuong 
trinh nay. Nen su dl_lllg 64 gia tri l~y mfru ho~c hon d€ tinh gia tri trung binh cua 
tin hi~u Analog. 

8€ thl;rc hi~n vi~c dinh ty 1~ cfin theo cac bu&c sau: 
+ T~t ngu6n cung c~p cho mo dun, ch9n ph;;tm vi ngo vao mong mu6n 
+ Cdp ngu6n !qi cho CPU va m6 dun c6 AI. 
+ Su d1,mg m()t Transmiter, m()t ngu6n ap, hay m()t ngu6n dong va tli;i,t vao gia trj 0 
cho m()t trong cac ngo vao. 
+ IJ9c gia trj ma CPU nhij,n au(Jc tqi ngo vao tuang ung tl6. 
+ IJiJu chinh biin tr& tli;i,t gia trj OFFSET cho tbi khi gia trj a9c au(Jc la 0. 
+ DiJu chinh al tang gia trj tli;i,t vao tbi afnh muc va xem gia trj ma CPU nhij,n 
Glf(JC. 

+ IJiJu chinh bdn tr& GAIN cho tbi khi gia trj nhij,n au(Jc la 32000 hoi;i,c tbi 1 gia trj 
' ' s6 mong muon. 

+ Lq,p !qi cac bubc tren niu cdn. 

Expansion mc:dule 

LJ LJ ~~~1~1~1~1~1~1~1~1 g~F / ~ 4 : 5 : 13 : 7 : 6 : 9 : 10 ·: 11 : 

~ Offsgt Gain 

~ / / -

IJiJu chinh cac Switch va biin tr& chinh GAIN 
Vi~c chinh dµih cac c6ng t~c (Switch) tren modul Analog EM se thay d6i cac 
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ph<;llll vi do hrong dµm muc va d9 phan giai cua Modul. Cac ph<;llll vi va d9 phan 
giai duqc cho & bang du&i day : 

~ull:..:..~ak! 1:nput 
11 

""' _._:\ ____ ~_....,._.,,..· """"'fi!foll""" ... '9_.,.__1 ... 1_flil.-_____ ...., ____ -lllf 

ON ON Ol.T ON OFF {Yfli 

OFF 

OFF 

(WF 

m;p 
Off 

Ol'F 

OfF 

OFF 

OFV 

OFF 

OFF 

otw 
C:>'fV 

ON 

ON 
()Fl! 

t)FV 

OF'f 

OFr' 

on: 
OFF 

c»;F OW 

ON 

ON 

()Fl' 

()Ff 

f:tFF 

()FF 

OiT 

ON 

ON 

Qf:ff 

OF11 

OFF 

ON 

ON 

o.n1 

OiT 

nn.:
oN 

OFF 

Off 

(Ji'T 

OFF 

ON 

ON 

Off 

orrr 

OF:V 

OFF 

ON 
OFF 

OFF 

ON 
OFF 

(lFF 

OFF 

QFI-' 

()FF 

<)Ff 

OFF 

()FF 

ON 

.::,Fr 
f)FF 

ON 

OFF 

(>fCI' 

ON 

.Ufo50mV 

,:!;,5-0mV 

.!;)00 mV 

.(JV 

V 

:,'i;:5(1 µV 

L25mV 

12:5 ;tV 

15(). ;1'1/ 

5UHµV 

SO' dB cong tile ,chinh djnh ph~m vi do djnh mrrc va dt} phan giai ph\l thut)c vao 
tirng Modul Analog. Cac thong tin nay dmfc lfty tir s6 tay phfin cirng ciia Modul. 

6.4. Hif u chinh tin hif u Analog 
Tren CPU S7-200 c6 2 bi~n tr& (2 bi~n tr& nay nfun du&i nip cua mo dun), c6 th8 
su d1,mg 2 bi~n tr& nay d8 tang ho~c giam gia tri duqc luu trfr trong cac Byte cua 
vimg nh& Special Memory (SMB 28 va SMB 29). Cac gia tri chi d9c trong 2 Byte 
nay c6 th8 duqc su d1,1ng cho nhi€u chuc nang khac nhau. Chfulg h~n, dung d8 c~p 
nh~t gia tri hi~n hanh cho 1 Timer, m9t Counter, thay d6i gia tri d~t tru&c, d~t cac 
gia tri gi&i h~n. 

Byte nh& SMB 28 luu trfr gia tri s6 bi8u di€n vi tri chinh 0. SMB 29 luu trfr gia 
tri s6 bi8u di€n vi tri chinh 1. Sg di€u chinh Analog c6 gi&i hc;m tu 0 t&i 255 va d9 
tin c~y t6t nh~t trong ph~m vi tu 10 d~n 200. 

B8 thgc hi~n di€u chinh nay, phai su d1_mg m9t Tu('>c vit nh6: n~u xoay bi~n tr& 
sang phai la tang gia tri, con xoay sang trai la giam gia tri. Du&i day la m('>t vi d1,1 
ung d\lfig: 

Timer T33 dong ti~p diim khi VW 100 d~t gia tri dJt trmrc 
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0.11' 

UFJ.' 

OFF 

OFF 

oPl" 

OFF 

OFF 

OFF 

ON 
•:.1Fl' 

;f'.IFF 

OFF 

otcF 

OFF 

:5 

OFF 

et::'.IFF 

•ON 

tJN 

OFT 

OFF 

OE+' 

OFF' 

tWF 

()f'F 

•(WF 

1 

{JJ.T' 

H~ 

tn't-' 

ON 

m-'v 
OflF 

,r:wr 
O!'F 

,ii(;\; 

OFF 

Off 

OFf 

(]/Ff 

0~ 

u,;Hr 
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c,rr 
()FF 

OJT 

ON' 

n".,1,or,mN 
!ilm,,Srn\imV 

;:,51'1111~V 

.,;,IV 

l::!,5;11,\' 

;':1',i;\/ 

,t>rnV 

;<,;j•J ,J.\ 

1 ,'.;~ rn\' 

;;:_5 Ul\' 

Sau day la sO' d6 nguyen ly m~ch cua modul EM 235 3AII 

1 AO Sa a6 mr;tch ngo vao : 

Input lfferential and 
common-mode filter 

[ 
I 

1 
A:3 

!nput selector Attem.1at1on stage 

xGAIN 

BIPOLAR l UNIPOLAR 

~~~"-'-''-'--DATA 

Anatog-to-digital converter 

SWii C,O.IN 
G:FF :a:·1 
OFF x·10 
ON s100 
ON Nr.itVa!!d 

Gain stage 
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Suilo mach 
i +24V,,ll 

foul 

Q • .ZOmA. 

a---~-vout 

1/4 R l 
M 

PLC S7 200 c6 cac module analoa ma 

~to .. 't"fOVoltE 

R 

- EM 231: G6m c6 b6n ng5 vao analog. 
- EM 232: G6m c6 hai ng5 vao analog. 
- EM 235: G6m c6 b6n ng5 vao analog va 1 ng5 ra analog. 

1/ D~c tinh chung 
- Tr& khang vao ?: 1 OM 
- Bq IQc d§u vao -3db t~i 3.1 Khz. 
- Bi~n ap C\J:'C d~i cung cftp cho mo 

dun: 30VDC 
- Dong di~n C\fC d~i cung cftp cho mo 
dun: 32mA. 
- C6 led bao tr~ng thai. 
- Co mim chinh OFFSET va chinh dQ IQ'i. 

I D~c tinh ky thu~t cua mo dun Analog EM 231 
a/ Dfru vao: 

- S6 dfru vao: 4, d9c l~p nhau. 
- Chuc nang bao v~ C\fC tinh: 0 
- Ph~ vi dfru vao: 0 ~ 50mV II O ~ lOOmV II O ~ 500mV II O ~ IV II O ~ lOV 
II O ~ 20mA II 25mA II 50mA II lOOmA II 
250mA II 500mA II IV II 2,5V II 5V I/ lOV. 
- Di~n ap dfru vao cho phep v&i dfru vao di~n ap, t6i da la 30V. 
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- Dong di~n dfru vao cho phep v&i dfru vao dong di~n t6i da la 32mA 
- Ca.ch ly di~n: khong. 
- Be) chuy€n d6i: 12 bit. 
- Thai gian chuy€n d6i tu tuong t\f sang s6: 250µs. 
- De) phan giai 12 bit 
- Di~n ap ch~ de) chan dung t6i da : 
- Tri~t nhi~u: 40dB, DC d~n 60 Hz ( khong tri~t nhi~u tfrn s6 ) 
- Phi;un vi c6 th€ thay th~ cua cac gia tri chuy€n 

EM231 - Curre,t transm!Oer EM232 

Vollej}e ttaMmltl!!I' 

I Bti , M & RB ;H !l· ,, EC C• C- RD Q• Q· I 
Ec'/i:<3.1 

I MO vo m Mt v1 11 i + _.. ________ .::,AJ4 

I M L• 

24\IDC power arid 
C>"..mmo,n re,,mlr!lBls 

b/Biu ra 
S6 dftu ra: 1 
Phc;im vi dftu ra: 

-Dftu ra di~n ap: -lOV ~ + lOV 
- f)ftu ra dong di~n 0 ~ 20mA. 

Dien tr& tai: 
. - V6idlluradi?napnhonh§tla: 5ko 

24 VDC pov1er and 
common terminal 

- V &i dftu ra dong di~n Ian nhAt la: 0~5ko 
De) phan giai: 

- V&i dftu di~n ap nho nhAt la: 12 bit 
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- V &i dfiu ra dong di?n l&n nhfrt la: 11 bit 
Thcri gian di;it: 

- V&i dfiu ra di?n ap la l00µs 
- V &i dfiu ra la dong di?n 2ms. 

Ph~m vi c6 th~ hi~n thi duqc cua gia tri chuy~n d6i: 
- Cac tin hieu don cue tinh: - 32.000 ~ + 32.000. 

Gi&i h~n 16i ho~t d(mg & 6o0c 
-Bi?n ap: 2% 
- Dong di?n: 2% 

Gi&i h~ 16i ho~t d9ng & 25 O C : 
- Bi?n ap: 0,5% 
- Dong di?n: 0,5% Tieu thv dong di?n: 
-Tu bus backplane (VDC): 30mA. 
-Tu ngu6n cfrp sensor ho~c ngu6n cfrp ngoai: 60W. 

T6n thfrt cong cong sufrt: 2W 
Kich thu&c (W*H*D) mm: 71,2*80*62 Tr9ng lu()'Ilg: 186g. 

Sa d6 k~t n6i cac thi~t bi ngo~i vi, su dvng theo d~g ap va dong. Cac 
contact (Switch) d~ Iva ch9n ph~ vi ng5 vao ( contact & m9t trong hai vi tri 
ON va OFF}. Contact 1 Iva ch9n eve tinh ap ngo vao: ON d6i v&i ap don 
eve, OFF d6i v&i ap lu5ng eve; contact 2, 3, 4, 5, 6, ch9n ph~m vi di?n ap. 

EM235 
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c/ Cac chu y khi cai d~t ngo ra analog: 

Chitc chitn la ngu6n 24VDC cung cAp khong bi nhiSu va 6n dinh. 
Xac dinh dugc mo dun. 
Dung day cam bi~n ngitn nhAt n~u c6 t. 
Su dvng day b9c giap cho cam bi~n va day chi dung cho m<)t minh cam bi~n. 

Tranh d~t cac day tin hi~u song song v&i cac day c6 nang lugng cao. N~u hai 
day bitt bu<)c phai g~p nhau thi bitt cheo chung v~ phia ben phai. 

Kiim tra cac ngo vao analog. 
V &i chuong trinh bftt ky dang ch~y trong PLC thi ta c6 th~ thAy gia tri sau khi 

bi~n d6i AID a cac kenh analog thong qua chuc nang Debug > Chart Status v&i 
Chart Status c6 li~t ke AIW0 d~n AIW6. Ta chinh cac bi~n tr& ben ngoai va khao sat 
nhfrng thay d6i 6 cac word ATW0 d~n AIW6. 

L(ip l(li tin hi?u vao: 
b<) thi nghi~m S7 200 dang d~t cAu hinh nh~p va xuAt cung ti 1~, c6 nghia la n~u d9c 

vao x V va xuflt l~i ngo ra thi cilng dugc x V. (gia tri ngo vao cho phep la tir 0 d~n 
I0V) 

Hay vi~t chuong trinh su dvng cac ng5 vao IO.0 d~n I0.3 d~ ch9n ngo ra l~p l~i 
gia tri analog cua kenh vao nao (IO.0 ung v&i kenh 0, IO.I ung v&i kenh 1, I0.2 ung 
v&i kenh 2 va I0.3 ung v&i kenh 3; Nghia la tuong ung v&i cac kenh A, B, C va D 
a PLC). 

Thi dv: Nh~p do~ chuong trinh sau thvc hi~n xuAt gia tri analog ra l~p l~i 6 
kenh 0. 

LD IO.0 
MOVW AIW0, AQW0 

NSu cac ngo vao IO.0 d~n I0.3 su d\lllg lo~i cong titc NO, hay viSt chuong trinh 
cho truong hgp nay. 

M(>t s6 xfr Iy dO'n gian tren analog 

G9i gia tri 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; g9i M (thi dv su dvng VW0) la hfulg s6 
dn thvc hi~n v&i du li~u analog va chu y M la s6 nguyen. 

Tove hi~n Y = M*XA 

Ta chi dn viSt 1 do~n chuong trinh nhu sau: 



MOVW 

*I 

MOVW 

AIW0,MW0 

M,MW0 

MW0,AQW0 

Thµc hi~n Y=XAIM 
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II l§y s6 li~u XA 

II xu§t ra Y = XA*M 

Ta chi cftn vi8t 1 do1;1n chuong trinh nhu sau: 

MOVW 

II 

MOVW 

AIW0,MW0 

M,MW0 

MW0,AQW0 

11 lfiy s6 li~u XA 

II xuftt ra Y = XAI M 

Chu y day la phep chia nguyen nen tri s6 se khong chinh xac 

Thµc hi~n Y = (XA + XB + XC + XD) I 4 

Ta chi d.n vi8t 1 do1;1n chuong trinh sau: 

MOVW 
+I 
+I 
+I 
II 
MOVW 

AIW0,MW0 
AIW2,MW0 
AIW4,MW0 
AIW6,MW0 
4,MW0 

MW0,AQW0 

IIMW0=XA 
IIMWO =XA+XB 
IIMWO =XA + XB + XC 
IIMWO =XA + XB + XC + XD 
II MW0 = (XA + XB + XC + XD) / 

II xufit ra Y = (XA + XB + XC + 

Chu y la vi~c th\fc hi~n chi dung khi cac trj s6 tinh toan khong bj tran. 
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Bai 7. cAc BAI T!P UNG Dl)NG TRONG 
DIEU KIIlEN DQNG ca 

Vi~c rn1ng cao chit lm;mg trong giang d~y trong ky thu~t luon luon g~n li~n v&i 
vi~c h9c di doi v&i hanh. Hi~n nay, trong thvc hanh cu.a h9c sinh, thi cac d6 dung d~y 
h9c v&i dang ve trang nha va g9n gang, bao dam an toan va giup cho h9c sinh c6 
m9t cai nhin khai quat v~ nhilng ung d1.1ng trong thvc t8 c6 m9t y nghia quan tr9ng. 
N6 khong nhilng giup cho h9c sinh c6 hung thu trong h9c t~p ma con giup cho h9c 
sinh c6 them nhilng sang ki8n m&i, cilng nhu each thuc t6 chuc trong thvc t8. -

Tu ly do d6, chung toi da dua ra m9t s6 mo hinh dap ung duqc nhilng yeu 
cftu tren. Bay la cac mo hinh dung cho mon h9c PLC tu ca ban d8n nang cao 1§.y tu 
cac ung d1.1ng trong thvc t8 duqc mo phong qui trinh cong ngh~ bfulg cac den LED. 
M6i mo hinh c6 th~ c6 nhi~u bai t~p ung d1.1ng khac nhau. 

M6i mo hinh c6 kich thu&c A4 (210x297 mm) dt phu hqp trong vi~c Hip ghep 
tren cac bang t~o thanh m9t mo dun hoan chinh. ciu true chung b~ m~t cu.a mo 
hinh duqc phan b6 nhu sau: 

-------------
( 
! 
! 
I 
I 
I 
! 
I 

B. So d6 c6ng ngh~ 

I 
~ 

C 
,(Q 

:::J 
0) 

z 

Khou\/ a 

( 

' I 
I 
I 
I 

Khou 

Ra 

M1.1c dich cu.a vi~c phan thanh tung c1.1m rieng la giup cho h9c sinh tranh 
duqc nhilng nhftm lfin dang ti8c trong qua trinh thvc hanh d6ng thai cilng giup cho h9c 
sinh ti8p thu them duqc v~ each thuc t6 chuc trong thvc hanh. 

Cac mo hinh thvc t~p g6m c6: 
1. Mo hinh thang may xay dl)'llg 
2. Mo hinh diiu khi~n cl<)ng cO' sao - tam giac 
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3. Mo hinh xe chuyin nguyen Ii~ u 
4. Mo hinh do chi~u dai va siip x~p v~t Ii~u 
5. Mo hinh thi~t bi nang hang h6a 
6. Mo hinh thi~t bj vo mr6'c chai 
7. Mo hinh thi~t bi tr<)n h6a ch§t 
Cac mo hinh nay da dugc silp x6p theo thu tiJ va c6 cac bai t~p kem theo. 

Toan b9 cac mo hinh su dl)ng di~n ap 24VDC. Di~n ap nay c6 th6 dugc lfry tir ngu6n 
rieng ho~c ngu6n 24VDC c6 s~n cung cfrp cho PLC. D6i v&i cac PLC c6 ngo ra·la 
relay thi tren mo hinh c6 thi6t k6 s~ ngu6n US dung lam ngu6n cung cfip cho cac ngo 
ra nay. 

Cac mo hinh cfing c6 th6 dugc ung dl)ng cho cac b9 di~u khi6n l~p trinh loc;ti nho 
nhu LOGO! cua hang Siemens, EASY cua hang Moeller, ZEN cua Omron .... 

Tuy theo n9i dung bai h9c ma c6 th6 ch9n mo hinh thich hgp cho bai t~p ung 
dl)ng. 

M9t mo hinh c6 th6 su dl)ng v&i nhi~u bai t~p ung dl)ng khac nhau. Lfiy vi d1_1: mo 
hinh thang may xay dlf!1g c6 thi ilu(Jc sit dimg trong cac bid h9c nhu irng dl}ng ili€u 
khiin theo t6 h()]J logic, ili€u khiin vai cac l¢nh ghilx6a tiip iliim, sit d1:mg timer, sit 
dimg counter, va irng d1;mg trong ili€u khiin trinh tlf. 

7.2. Cach k~t n6i day 

Cach n6i day tu PLC d6n mo hinh dugc cho nhu hinh ve: 

C1,1n,g fiic cung clip 
ngu&n cho m 1,1 

Nguimcung 
ct1.p24VDC 

lQ:l ta.a 

N6iv&icacngo viJO 
ccraPLC 

'---v·-----" 
Nbi VO'i cac ngo 
racua PLC 

Ngufmcung clip 
~24VDC cung ciip 
cho c6c n,gir ra 

mnh 2.1: each kit n6iv&i m6 hinh. 

De k€t n6i dugc v&i PLC, yeu c~u cac mo dun vao/ra cua PLC nhu sau: 
- Su dl)Ilg ngu6n ap 24VDC (6n ap). 
- Ngu6n cung cfip cho mo dun vao/ra phai dugc k6t n6i 
- N6u cac ngo ra la role va chua c6 ngu6n cung cfip thi dfiu chung m9t dfru lc;ti r6i 

n6i v&i ngu6n +Us 6 tren mo hinh (ho~c ngu6n +24VDC ngoai), con cac dfru 
con lc;ti cua role n6i v&i ngo ra tren mo hinh. 

Cac k6t n6i c6 th6 thgc hi~n nhu vi d\l sau: 
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• 24 I/DC r•ow~r for input 
~---------------~ s ►.,,nsor-2,.::,r-@xponsbn 

Noi v6'i cac ngo vao trong mo hinh nK:-dtd-?$ (280 mA) 

Hinh 2.2: each n6i v6i cac ngo vao trong mo hlnh. 

N6i vdi cac ngo ra 
tren mo hlnh 

Noi vdl cac ngo ra 
tren mo hlnh 

0 
11.1 1L.- 0.0 Ci.l 0.2 O.~ 0.4 2M 2L+ aC•.5 OJ:i 0.7 1.0 1.1 

Hinh 2.3. each n6i cac ngora 24VDCciwPLCv&i cac ngo ra trongmo hinh. 

+Ustren 
moh.lnh 

Noi v6'i cac ngo ratren mo hlnh 

(r") ·--..../ 000000000000 00000000 
HJ;J.AY 
OUTPUTS ll 0.0 0.1 02 • a. 0.1 0;1 • 3L 05 O.G ,IL a., • SL 1.0 • GI. 1.1 

/-finh 2.4. cachn6i citcngora raleciwPLCv&i cacngora trong 
mohinh 

7.3. Tom tit cac mo hinh va bai t~p U11g dvng. 
7.3.1. Mo hinh thang may xay d\fllg 



a. Mo Ta: 

THANG MAY XAY DJ,/NG 

0 Nang 

0 Dung 

0 
On 

Off 

@:4V 

@ov 

@10.1 

@10.2 

@10.3 
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0 
0 
0 

I O I 
11::ioc1 
I O I 
I O I 
I O I 

Cc:ing ~c h::lnh 
lrinhtniin 

L Cong lie hianh 
trinh duSi 

@ao.o @00.1 

~ ao.o 
u.~ ... 

Q0.1 

Mo ta qui trinh cong ngh~ cua m(>t thang may xay dlJllg. Sµ chuySn d(>ng cua 
thang duqc biSu di6n du6'i d~ng LED. Tin hi~u cac cong tile gi6'i h~n duqc t~o ratµ 
d(>ng. 

Mo hinh nay duqc (mg dl)ng trong phfui bai t~p ca ban trong mon h9c PLC 
(ung d1,mg cac c6ng logic, timer, counter). 
Ngoai ra cung co thS duqc ap dl)ng cho phfui l~p trinh nang cao (di~u khiSn trinh tlJ). 
b B"' ky h0

" . anf?: •~u 
Kv hieu Dia chi Chu thich 
Nang IO.0 Nut nhfui nang, thuong h& 
H~ IO.I Nut nhful h~, thuong h& 
Dung I0.2 Nut nhful dung, thuong dong 
GH Tren I0.3 Cong t~c hanh trinh tren, thm:mg dong 
GH Du6'i I0.4 Cong t~c hanh trinh du6'i, thuong dong -
Kl Q0.0 Cu(>n day kh&i d(>ng tir Kl, nang gau 
K2 Q0.1 Cu(>n day kh&i d(>ng tir K2, h~ gau 
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c. Bai tljp mOu 
Cac bai t~p m~u nay duqc giai v6'i theo phful m~m STEP 7 Micro/win 32 V3.0l. 

1. Bai t~p 1: Ung dvng c6ng logic, cac l~nh ghi/x6a tiSp di€m 
Vi St chuong trinh di~u khi€n thang may xay d\l'llg theo yeu cfru sau:: 
- Khi nhfui nut nhfrn nang, gau se duqc nang len dSn cong tic gi6'i h~ tren thi dung 

l:;ii. 
- Khi nhfui nut nhfrn h:;i, gau se h:;i xu6ng dSn cong tic gi6'i h~ du6'i thi dung l:;ii. 
- Khi dang nang ho~c h:;i, nSu nhfrn nut nhfui dung thi gau dung l:;ii. 

Hay viSt chuong trinh theo mo ta theo hai each: ung dvng c6ng logic va su dvng 
cac l~nh ghi x6a tiSp di€m. 

Ki€m tra ho:;it d(mg bfulg mo hinh. 
Bai giai: _ 
Cach 1: img dV,ng c6ng logic 
Chuong trinh duqc viSt 6 LAD: 

Network 1 Nang/Dung tria~,g may 

10.0 10.2 10.3 Q0.1 Q0.0 

~ i--1 ---ii i--1 ---ii I .--, --( ) 

QO.O~ 

Network 2 Ha/Dung thElng tnff)' 

10.1 10.2 10.4 Q0.0 Q0.1 

~ -I -I -I -I I -I -( ) 

Q0.1~ . 

Chuong trinh duqc viSt 6 STL: 



:NETT.JORK 1 

;// 
LD IO.O 

";O QO.O 
'A IO. 2 

.A. I0.3 
Ci.AN QO. 1 

QO.O 

NETT.JORK 2 
:.// 
LD I0.1 
p Q0.1 
.A. I0.2 

,.A. I0.4 
.A.N QO.O 

Q0.1 

//:Nang/Dung thang may 

//Ha/Dung thang ruay 

Cach 2: Su dl)ng l~nh Set/reset: 
Chuong trinh viSt & LAD: 

Hetwork 1 Nang thang may 

10.0 Q0.1 Q0.0 

I -11-l-(s) 
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Hetwork 2 Dung thang may khi den gioi han tren hoac an m.rl: dung 

Q0.0 

R ) 

Hetwork 3 Ha thang may 

I0.1 Q0.0 Q0.1 

I -11-l-(s) 
1 

Hetwork 4 Dung thang may fihi den giol han duoi hoac an nut dung 

10.2 Q0.1 

,~.r R ) 

Chuong trinh viSt & STL: 



NETTJORK 1 

LD IO.O 
AN Q0.1 
S Q0.0, 1 

NETTJORK 2 

// 
LDN I0.2 
ON I0.3 
R Q0.0, 1 

NETTJORK 3 

// 
~D I0.1 
PJ\T Q0.0 

S Q0.1, 1 

NETTJORK 4 

// 
LDN I0.2 
ON I0.4 
R Q0. 1, 1 
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/ /Nan~r than,;;r may 

//Dung tb:.ang r(,ay 1-::h.i den 9ioi han tren hcac an :nut dung 

//Dung thang 1t1ay khi den gioi han. duoi hoac an nut. dung 

Bai tap 2: Sfr d1}ng Timer. 

Vi€t chuong trinh di~u khi8n thang may xay dlJllg theo yeu cfru sau: 
a/. Khi fin nut nang thi gau duqc nang len, d€n gi&i h~ tren thi dung lc;1i 5s, sau 

d6 t\f d9ng hc;1 xu6ng. B€n gi&i hc;1n du&i thi dung. 
Trong qua trinh nang len ho~c hc;1 xu6ng cung c6 th8 dung. 

b/. Khi fin nut nang thi gau duqc nang len, d€n gi&i h~ tren thi dung lc;1i 5s, sau 
d6 tv d9ng hc;1 xu6ng d€n gi&i hc;1n du&i thi dung lc;1i 1 Os, sau d6 tv d9ng nang len. 
Thang cung c6 th8 nang len khi chua h€ 1 Os cha tv d9ng ma c6 nguai fin nut nang. 

Giai: 

Cau a: Chuong trinh vi€t & LAD: 
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Metwork 1 Nang thang may 

10.0 Q0.1 Q0.0 

I -----ii ti i-------1( s ) 
1 

Metwork 2 Dung thang may khi c!en gioi han tren hoac an nut clung 

Network 3 Dinh thoi gian tu dong cle ha gau xuong 

10.3 

f 

T37 

IN TON 

+50 PT .._ ___ __, 

Metwork 4 Hathang may 

T37 Q0.0 

I I f I 
Q0.1 

( s ) 
1 

Metwork 5 Dung thang may khi den gioi han duoi hoac an nut dung 

10.2 Q0.1 

f i----.---1. R ) 

I0.4 

f 

1 

Chuong trinh vi~t & S1L: 
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NETliJORK 1 
// 
LD IO.O 
l!.N Q0.1 
S QO.O, 1 

NETliJORK 2 

'// 
LDN I0.2 
ON I0.3 

,R QO.O, 1 

,NETliJORK 3 

,LDN I0.3 
TON T37, +so 

NETliJORK 'I 

// 
l:,D T37 

'l!.N QO.O 

S Q0.1, 1 

NETliJORK 5 

// 
LDN I0.2 
ON IO.'I 
R Q0.1, 1 

Ghi chu: NSu bai toan c6 cho yeu c~u khi ~n nut h;;t thi gau cfing h;;t, luc nay chen 
them m<)t tiSp di~m "NO" cua IO.I song song v6'i tiSp di~m "NO" T37 & Network 4. 
Cau b: Chuang trinh viSt & LAD: 
Chuan trinh viSt & STL: 

NETWORK 1 

LD ro.o 
0 T38 
}.DI Q0.1 

s QO.O, 1 

NETliJORR Z 

LD~I .IQ.2 
OM 10.3 
R QO.O, l 

NETWORK 3 

LDW l0.3 
TO!, TI?, +so, 

NETliJOP-R 'I 

l:,D T37 
• AN QO.O 

5 Q0.1, l 

N.ETWORK S 

LDN I0.2 
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Ghi chu: NSu bai toan c6 cho yeu cftu khi fui nut h~ thi gau cfing h~, luc nay chen 
them m9t tiSp di€m "NO" cua IO.l song song v6i tiSp di€m "NO" T37 &Network 4. 
Bai tap 3: Sfr dung bo d~m: 

ViSt chuong trinh di~u khi€n thang may xay dvng theo yeu du sau: 
Khi fin nut nang thi gau OUQ'C nang len, dSn gim h~n tren thi dung l~i 5s, sau 
d6 tg d9ng h~ xu6ng dSn gi6i h~ du6i thi dung l~i 1 Os, sau d6 tg d<)ng nang 
len. Khi gau nang len duqc 10 lftn thi khong nang len nfra va sau d6 h~ xu6ng tr& 
v~ vi tri CO' ban va qua trinh l~p l~i. 
Trong qua trinh dang nang ho~c h~ cung c6 th€ dung gau. 

Giai: 
Chuang trinh viSt & LAD: 

Network 1 Nhc: treini; th-::il nut nhan nang 

10.0 M0.0 

~ 8) 
1 

10.0 M0.0 Q0.1 Q0.0 rr ~/~8) 

TII~ · I 

Network 4 Dinh tho\ gian tu dong cie ha gau xuor:g 

10.3 T37 

I i-l ----+-50--ll;T TONI 

Network 5 l·ia !hang may 

T37 Q0.0 Q0.1 

~/~8) 
1 

Network 6 DLmg thang m.ay l·d)i den gioi han duoi bJJac: an nut dung 

10.2 Q0.1 

.: 1: I '°;' I I ( ~ J 
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Network 7 Mho trang fr,ai thang may ha xuong den gioi h:1n duoi 

10.4 Q0.1 M0.1 

1 1 - -I -I -c s ) 

Network 3 Xoa trang thai nho thang may o gbi han cl:;oi 

Q0.0 M0.1 

R ) 

10.2 

C1 

Network 9 Dinh thoi gian tu ,:Jong nang len 

M0.1 T38 

I 

Network 10 Dem so !en nang gau 

M0.1 C1 

cu CTU 

M0.0 

I I p R 

+10 PV 

Network 11 Khong cho phep gautu d,:m9 nan9 ien khi da ns,ng du rn Ian 

C1 M0.0 

..,__--ii p i--1 ----i:( R ) 

1 

Ghi chii: NSu bai toan c6 cho yeu c~u khi fui nut h? thi gau ci.lng h?, luc nay chen 
them m9t tiSp di€m "NO" cua IO.I song song v&i tiSp di€m "NO" T37 6 Network 5. 
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Chmmg trinh vi6t 6 STL: 
,'NETTJORK 1 

// 
LD IO.O 

'S MO .0, 1 

NETTJORK 2 

IO.O 
T38 
MO.O 
Q0.1 
QO. O, 1 

NETTJORK 3 

// 
iLDN I0.2 
'ON I0.3 
,,R QO.O, 1 

NETTJORK 4 

'// 
;LDN I0.3 

TON T37, +so 

:NETTJORK S 

!// 
iLD T37 
C.lli QO.O 
',.s Qo.1, 1 

,NETTJORK 6 

"LDN I0.2 

'LD M0.1 
•,JJN I0.4 
HOLD 
'R Q0.1, 1 

NETTJORK 7 
·J/ 
'..LDN 

'·A 
.'s 

I0.4 
Q0.1 
M0.1, 1 

NETTJORK 8 
,// 
;aLD QO .0 
''ON I0.2 
!'O Cl 
',R M0.1, 1 

'.NETTJORK 9 

,"// 
i'LD M0.1 
;·TON T38, +so 

NETTJORK 10 
\l / 
LD M0.1 

iLD MO.O 
.EU 
,CTU Cl, +10 

NETTJORK 11 

•LD Cl 
C:.EU 
,;R MO.O, 1 

//Nho t.r:-a:ng thai nut nha:n :nang 

/ /:f.I;~:n.g tha:ug may 

//Dung tllang :rnay khi den gio i han tren hoac an nut dung 

//Dinh thoi qian tu don9 (.'.ie ha gau xuo1::v;J 

//Ha thang may 

//Dung than}_;.l l'.(1ay khi den 9·ioi han duoi hoac an nut dung 

/ /Nho trang thai th:~ng 1riay ha xu.ong den gioi ha..n duoi 

// Xoa t-rang thai nho thang may c, gio i han d.uo i 

//Dinh thoi gian tu dong rJ.ang le:n 

//Dem so lan nang gau 

//Khong cho phep ga:u tu dong na:r1g len khi da. nan1~J clu 10 lan 
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a. Mo ta 
Mo hinh nay mo phong m<)t d<)ng CCY ma may YIN. Sv chuy€n d<)ng cua rotor va S\f 

d6ng citt cua cac contactor duqc mo ta b~ng LED. 
Mo hinh nay duqc ung d1,mg trong phful bai t~p ccr ban cua mon h9c PLC (ung 

d1,mg PLC trong diSu khi€n d<)ng ccr, cac c6ng logic, timer). 
C6 th€ dva vao mo hinh bang tai d€ l~p thanh cac bai t~p khac nhau nhu: Ma 
may d<)ng ccr dao chiSu, dao chiSu quay d(mg ccr, diSu khi€n d<)ng ccr a cac t6c d<) 
khac nhau 

Cach thtrc n6i day cho mo hinh nhu a m\lc II. 

Cach van hanh mo hinh: 
S~u khi da n6i day mo hinh v6'i PLC xong, thvc hi~n viSt chucrng trinh theo bai 

t~p 
dua ra (c6 th€ 11.f ki€m tra cac ng5 vao ra b~ng phfin mSm (d6i v6'i S7-200 dung bang 
Status chart)) va sau d6 thvc hi~n mo phong v6'i mo hinh. 

Khi d<)ng ccr quay phai (trai), cac den LED se chuy€n d<)ng theo chiSu phai (trai) 
theo cac tr1;mg thai tucrng ung: NSu den chuy€n d<)ng nhanh bao d<)ng ccr quay t6c t<) 
nhanh va nguqc l~i. Cac cotactor khi duqc d6ng di~n duqc bao bai cac den bao d~t a ky 
hi~u cu<)n day. Trong d<)ng ccr c6 d~t 3 day den bao tuqng tmng cho 3 cu<)n day cua 
d<)ng ccr. NSu d9ng ccr c6 di~n thi cac day den nay sang. 

b. Bang ky hi~u 

Kv hieu Bia chi Chu thich 
Start IO.0 Nut nh~ khm d<)ng, thuong ha 
Stop IO.I Nut nhan dung, thuong d6ng 
Fl I0.2 CB 3 pha, cong t~c 
F4 I0.4 Relay nhi~t, cong t~c 
Right I0.5 Ch9n chiSu quay phai, thuong ha 
Left I0.6 Ch9n chiSu quay trai, thuong ha 
H_Right Il.0 Quay phai !6c d<) nhanh, thuang ha 
H Left II .1 Quay trai toe d<) nhanh, thuong ha 
Not aus Il.2 Dung khful cip, cong t~c 
QI Q0.0 Khai d<)ng tu Kl, quay phai 
Q2 Q0.1 Khai d<)ng tu K2, quay trai 
Q3 Q0.2 Khai d<)ng tu K3, ch~y Y 
Q4 Q0.3 Khai d<)ng tu K4, ch~y D 
R Q0.4 Den bao quay phai 
L Q0.5 Den bao quay trai 

c.Bai t~p mlu 
Cac bai t~p vS diSu khi€n d<)ng ccr c6 th€ su d\lng duqc v6'i mo hinh nay. Trong 
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phful nay dua ra 4 bai t~p m~u nhu sau: 
BaiJ4p 1 (Su dµng c,ac c6ng logic, l~nh ghi xoa ti€p di€m): Vi€t chuong trinh di€u 
khien d(mg ca YIN bang tay. 
Bai t4p 2 (Su dvng cac c6ng logic, l~h ghi xoa ti€p di€m): Vi€t chuong trinh di€u 
khi€n t6c d9 va dao chi€u quay d<)ng ca. 
Bai tq,p (SU' dt,mg Timer): Vi@t ChU'O'ng trinh di€Ju khi~n m& may d¢ng CO' YID. 

Bai t4p 4 (Su d\lllg Timer): Vi€t chuong trinh di€u khi€n b6n tr<)n . 

.L Bai tap 1 (Su dvng cac c6ng logic, l~nh ghi xoa ti€p di€m): Vi€t chuong trinh 
di€u khi€n d9ng ca YIN bfulg tay. 

D<)ng CO' duqc di€u khien theo yeu cku sau: 
Khi fin nut kh&i d<)ng ''Start" (IO.O), cac contactor Ql va Q3 dong lc;ti. D<)ng ca 

chc;ty 6 ch€ d9 Y. Sau do n€u nut nhfin "Right" (I0.5) duqc an thi contactor Q3 tit va 
contactor Q4 co di~n. D<)ng ca chc;ty 6 ch€ d9 D. 

D<)ng ca duqc cung cung cfip di~n b&i CB 3 pha, va duqc bao v~ b&i ra le nhi~t 
va dung b~ng nut nhfin "Stop" .. 

2. Bai tap 2 (Su dvng cac c6ng logic, l~nh ghi xoa ti€p di€m): Vi€t chuong trinh 
di€u khi€n t6c d9 va dao chi€u quay d<)ng ca. 

Sau khi duqc c§.p di~n, d9ng ca hoc;1td9ng nhu sau: 
Tru&c den ch9n chi€u quay cua d<)ng ca b~ng cac nut nhful "Right" ho?c "Left". 

Khi fin cac nut nay tuong (mg cac contactor Q 1 ho?C Q2 dong lc;ti va cac den bao 
quay phai "R" ho?c quay trai "L" sang. Sau do fin nut kh&i d<)ng "Start" thi d<)ng ca se 
quay 6 t6c d9 thfip tm&c ( contactor Q3 co di~n). Bay gia co th€ cho d<)ng ca quay 6 
t6c d9 cao hon bfulg each fin cac nut tuong ung v&i cac chi€u quay "H-Right" 
ho?c"H-Left". Khi fin cac nut nay thi contactor Q4 co di~n. 

D<)ng ca duqc bao v~ qua nhi~t va co dung bfulg nut nhfin "Stop". 
Ghi chu: Khong cho phep dao chi€u tf\fc ti€p, cfing nhu vi~c chuy€n d6i t6c d9 

chi co th€ ti:r thfip sang cao. 

Bai ti),p(SU' dt,mg Timer): Vi@t ChU'O'ng trlnh di€Ju khiE§n m& may d¢ng CO' Y/D. 
hU'O'ng trinh m& may d¢ng ca Y/C theo yeu c§.u sau: 

al.Sau khi CB 3 pha duqc dong, fin nut kh&i d9ng "Start" thi d9ng ca hoc;tt d9ng 6 
ch€ d9 Y. Sau thai gian 1 Os thi d<)ng ca duqc chuy€n sang hoc;tt d<)ng & ch€ d<) tam giac. 

(Ghi chu: d<)ng ca quay theo chi€u phai). 
b/. Khi fin nut Right ho?c Left thi d<)ng ca se hoc;tt d9ng 6 ch€ d9 sao/tam giac 

v&i chi€u quay la chi€u da ch9n. Tuong ung cac den bao quay phai ho?c trai sang. 

Bai ti),p 4 (Di€u khi€n trinh tv): Vi€t chuong trinh di€u khi€n b6n tr<)n. 
Vi€t chuong trinh di€u khi€n m<)t b6n tr9n theo yeu cku sau: Khi fin nut 
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"Start", thi d(mg ca quay phai & t6c d:9 thAp trong thai gian 1 Os dung 5 s [quay trai 1 Os 
dung 5s. Qua trinh cu th8 l~p l:;ti. Sau khoang 20 lfui l~p thi d<)ng ca dung 10s va sau 
d:6 quay phai & t6c d:9 th~p dugc 5s thi chuy€n sang quay & t6c d9 cao khoang 30s thi 
dungh~n. 

Bf>n tr<)n c6 th€ dung bfulg each k nut dung "Stop". 
Bai giai m§u: {Bai tap 1}: 

Chuang trinh vi8t & LAD: 

Network 1 Dong contactor chinh Q1 

10.0 10.4 10:1 Q0.0 71 i---------ii -I -( ) 

QO.O~ 

Network 2 Dong co chay o che do Sao 

10.0 Q0.0 10.5 Q0.3 Q0.2 

Q02:r I -I I i--1 ------ii 1 -I -( ) 

Network 3 Dong co chay o che do Tam !]iac 

Q0.0 10.5 10.1 Q0.2 Q0.3 7 7 -I -I , 1---I -----(( ) 

~Q0.3~ 

Chuang trinh vi8t & STL: 
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NETT.JORK 1 
t·l 
LD IO.O 

:o QO.O 

.A. I0.4 

.A. I0.1 
QO.O 

NETT.JORK 2 //Dong co chay o che do Sao 
.// 
LD IO.O 
0 Q0.2 

.A. QO.O 
·=-.A.N I0.5 
.u.N Q0.3 
= Q0.2 

NETT.JORK 3 //Dong co chay o che do Te .. m giac 
.. ,/ ,/ 
LD QO.O 
LD I0.5 
0 ,:;:io.3 

.A.LD 

.A. I0.1 

.A.N Q0.2 
Q0.3 

2.Mo hinh xe chuy~n nguyen li~u 

XE cHUYifNNGUYi!:N LI¢u 
THONG CHt!A 

THilNG CHitA e START 

0 STOl' 

0 
On @10.0 @10.• @ao.o @ao.2 
Of! @10.1 @10.s @00.1 @oo.a 

©!4V (§)10.2 @10.& 
@ov @10.2 @10.7 @

00.0 

u, 00::i 
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a. Mo ta 
Mo phong m9t xe v~n chuy€n nguyen li~u tu nai nay d~n nai khac v&i vi~c lily 

nguyen li~u tu b6n chua va xa nguyen li~u vao b6n chua khac bfulg cac LED v&i 
nhi€u mau silc khac nhau. Cfing nhu cac cam bi8n va cong tile hanh trinh d€u t~o ra t1;r 
d9ng. 

- Ung d1,mg trong PLC ca ban: Bi€u khi€n t6 hqp logic. 
- Ung d1;mg trong PLC nang cao: Bi€u khi€n 

trinh tv Cach thuc n6i day cho mo hinh nhu & 
mvc II. 

b. Cach v~n hanh mo hinh: 
Sau khi da n6i day mo hinh v&i PLC xong, th1;rc hi~n vi8t chuang trinh theo bai 

t~p dua ra (c6 th€ t1;r ki€m tra cac ngo vao ra bftng phfui m€m (d6i v&i S7-200 
dung bang Status chart)) va sau d6 th1;rc hi~n mo phong v&i mo hinh. 

Nguyen li~u trong b6n chua khi dang duqc xa ho~c duqc rot vao bi€u thi b&i 
nhfmg dong LED ch~y, cac den LED ch~y du6i tuqng trung cho xe dang di chuy€n, 
van thuy Ive duqc bi€u thi b&i den sang dan va tilt dfui. 

Tuy theo yeu cau bai t~p ma c6 th€ l~p trinh xe ch~y & ch8 de) tl;f d9ng, ch8 de) 
tay, ho~c ho~t d9ng & ca hai ch8 de)· 

c.Bang ky hieu 

Kv hieu Bia chi Chu thich 
Start 10.0 Kh&i dorn! he thf>ng_ thuon2: h&. 

End 1 IO.I Cong tile hanh trinh & tram xa thuono- d6no-
Fill 1 10.2 Cam bi8n bao xe r6no- thuono- d6no-. 
End2 10.3 Corn! tile hanh trinh tram nan_ thuono- d6no-. 
Fill 2 10.4 Cam bi8n bao dfiv. thuon2: h&. 
Ston 10.5 Dirn2:_ thuon2: d6n2:. 
Sten 10.6 Ch8 do bu&c_ thuon2: h&. 
Auto 10.7 Ch8 do tu don2:_ thuon2: h&. 
Dir A 00.0 Xe chav v€ hu&n2: A 
Dir B 00.1 Xe chav v€ hu&n2: B 
YI 00.2 Van xa n2:uven lieu 
Y2 00.3 Van thuv luc 

d. Bai tap mOu: 
Xe v~n chuy€n nguyen li~u ho~t d9ng nhu sau: 
*Xe v~ chuySn nguyen li~u c6 th€ th1;rc hi~n qua cong tile ch9n ch8 de): 

- Ch8 de) tl;f d9ng: I0.6 
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- Ch€ de) bu6c: I0.7 
*Vi tri ca ban: Xe & vi tri cong tic hanh trinh End 2 (I0.3 va xe chua duqc lam dcly. 

Ch~ do trr dong: 
Khi xe & vi tri ca ban va cong tic ch9n ch€ de) d~t & ch€ de) tv d<)ng, khi nhfui 

nut kh&i d<)ng (IO.O) thi van xa YI m&, v~t li~u duqc d6 vao xe, cam bi€n Fill 2 dung 
de nh~ bi€t xe da duqc d6 d~y. Khi xe d~y thi van xa YI m~t di~n va xe ch~y v~ 
hu6ng B sau thai gian 6n dinh 5s, xe dung l~i t~i B (tr~m nh~ nguyen li~u) khi 
ch~m cong tic hanh trinh S2. Xy lanh thuy Ive cua thi€t bi xa duqc di€u khien va 
t~m chk tren xe duqc m& v~t li~u duqc rot vao b6n chtra. Khi xe xa h€t v~t li~u cam 
bi€n S4 phat ra tin hi~u 1, pit tong thuy Ive cua thi€t bi xa m~t di~n, t~m chifu tr& v€ 
vi tri cu, xe dung 5 giay sau do ch~y v€ hu6ng A. Chu ky ho~t d<)ng duqc I~p l~i. 

N€u trong chu ky ho~t d<)ng ma nut "dung" duqc ~ thi qua trinh vful ti€p t1,1c 
cho d€n khi xe tr& v€ vi tri ca ban (xe r6ng va & tr<;lill nh~ nguyen li~u) va dung hful. 

Chi do bu&c: 
d m6i bu6c thvc hi~n phai thong qua nut nh~ "start". 

Vi d1,1 : khi ~ "start" xe dung vi tri van xa duqc m&, khi xe d~y thi S3 tac 
d<)ng, van xa dong Ic,1i. N€u ti€p tl,lc fui "start" thi xe chc,1y v€ hu6ng B. 

Hay vi€t chuang trinh di€u khien xe chuyen nguyen li~u nay va sau do k€t n6i 
v6i thi€t bi mo phong de kiem tra ho~t d<)ng & hai d~g: 

a. Di€u khien dung t6 hqp logic 
b. Di€u khien trinh tv 

Bai giai mfiu: Chuang trinh duqc viSt theo di€u khien trinh tv 
Chuang trinh duqc vi€t & LAD: 



Network 1 

10.0 

I 

Network 2 

M1.0 

---1( 8 ) 

1 

10.5 M1.0 

I 1-I ---1( R ) 

Network3 
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10.3 M1 .0 10.4 M0.0 M0.1 

I i--1 ---11 i--1 ---11 I i--1 ---11 I i-1 ---1( S ) 

Network 5 Buoc 2: Ch~tfen hang 

M0.1 10.4 M0.2 

I -----11 1-1 ----1( 8 ) 

M0.3 M0.2 

~R) 

10;5~ 

1 

tletwork 7 8LlCIC 3: }~a h0ing 

M0.2 10.1 M0.3 

I --1 11 I-----1( 8 ) 

Network 8 Re-set bUC:G 3 

M0.4 M0.3 

";':r:) 
Network 9 euoc:. 4: Tro '/e 

M0.3 10.2 M0.4 

-I ____.I -I -( s ) 
1 

Network 10 Reset buo,:: 4 

M0.5 M0.4 

'";':r:) 



M0.4 10.3 M0.5 

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

Network 12 R:sset buoc 5 

M0.1 M0.5 

";'T ~) 
Network 13 La-/ r,arig 

M0.1 

I 

Network 14 

M0.1 

I 

Network 15 

M0.2 

I 

Q0.2 

----1( ) 

M0.0 

-( 8) 
1 

T37 

llN TONI 
+30 ._P_T _____ _ 

Network 16 Xe chuyen ve trnm xa 

T37 Q0.1 

I -( ) 

Network 17 Xa hang 

M0.3 Q0.3 

I ( ) 

Network 18 Dinh thoi gian on dinh sau khi xa he! 1·,ang 

M0.4 T38 

I llN TONI 
+30 ._P_T ___ __,_ 

Network 19 Di chuyen :<a: ve tt8m nhfan h,::ing 

T38 QO.O 

--( ) 

I Network 20 Reset o nho khoi dong 

M0.5 M0.0 

";'T ~) 
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NETWORK 1 

LD IO. 0 
S MLO, 1 

NETWORK 2 

// 
LDN I0.5 
.R MLO, 1 

NETWORK 3 
;.l .l 

LDN I0.3 
A MLO 
AN fo. 4 

AN MO.O 
s M0.1, 1 

NETWORK 4 

LDN I0.5 
0 M0.2 
R M0.1, 1 

NETWORK 5 
- l l 
I .I 

LD MO .1 
A I0.4 
S M0.2, 1 

NETWORK 6 

// 
LD MO. 3 

ON I0.5 
R M0.2, 1 

NETWORK 7 

/' /' 

LD M0.2 
AN I0.1 
s M0.3, 

NETWORK 8 

// 
LD M0.4 
ON I0.5 

1 

R M0.3, 1 

NETWORK 9 

LD MO .3 
A I0.2 
S M0.4, 1 

NETWORK 10 

LD MO .5 
ON IO .5 
R M0.4, 1 
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//Khoi clo:ng o nho tu dong 

//Reset o nho tu dong 

//Buoe: 1: Lay hang 

//Reset :buoc 1 

/ / B1.1oc 2 : Chuyen hang 

//Reset :buoc 2 

/ / Buoc 3 : Xa har.v;r 

//Reset buoc: :3 

//Buoc:: 4: Trove 

//Reset bUClC 4 



NETWORK 11 
0/ ! 
LD M0.4 
.AN I0.3 
:s MO. 5, 1 

'NETWORK 12 
// 
LD M0.1 
ON I0.5 
R M0.5, 1 

NETWORK 13 
'// 
'LD MO .1 

Q0.2 

NETWORK 14 

// 
LD M0.1 
'S MO. O, 1 

NETWORK 15 
// 
LD M0.2 
TON T37, +30 

NETWORK 16 
·// 
LD T37 

Q0.1 

NETWORK 17 
, I i 
"' ( 

LD M0.3 
·- Q0.3 

NETWORK 18 
;// 
LD M0.4 
,TON T38, +30 

NETWORK 19 
// 
.LD T38 

QO.O 

NETWORK 20 
'// 
'LD M0.5 
'ON I0.5 
R MO.O, 1 
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//Buoc 5: Ket thuc 

//Reset buoc 5 

//Lay hang 

//Seto nho khoi dong 

//Dinh thoi gian on dinh sau khi hang dado day xe 

//Xe chuyen ve tra:m xa 

//Xa hang 

//Dinh thoi giall on dinh sau khi xa het hang 

//Di chuyen :-:e ve trani nhan hani;:r 

//Reset- o nho khoi dong 



3. Do chi~u dai va silp x~p v,t li~u 

a. Mo ta 

e KhOlclc,fng 

0 
T!,llfc,fng 

Tay 

0
on 

J(l.0 Off 

© @!4V 10,1 

© ov © 
JO~ 

JO~ 

© 
10.4 

© 
10,S 
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I I 
can gl[lt can Ql[lt 

I II 

@oo.o@ 00.2 
10.6 11,1 IM· 

© © 
@00.1 @oo.3 

10.7 112 

© © ©00.0 u,. .•. 
11.0 11.3 00,3 

Mo hinh mo ph6ng m9t h~ th6ng bang tai V?Jl chuy8n g6 va sip xSp cac lo~li g6 
c6 chi€u dai ngiu khac nhau vao cac thung chua b~ng cac d.n g?t khi nen. Hang LED 
16n & tren tm;mg tnmg cho cac do~ g6 di chuy8n tren bang tai, hang nh6 & du&i la 
bang tai. G6 trong thung chua duqc sip xSp thanh hang 

- V ng d1,mg trong PLC ca ban: Bi Su khi8n t6 hqp logic. 
- Vng dvng trong PLC nang cao: Bi€u khi8n trinh t1J 
b. Cach v,n hanh mo hinh 

Sau khi da n6i day mo hinh v&i PLC xong, th1Jc hi~n viSt chuang trinh theo bai 
t~p dua ra ( c6 th8 tl_! k:i8m tra cac ngo vao ra b~ng phfui m€m ( d6i v&i S 7-200 
dung bang Status chart)) va sau d6 thl_!c hi~n mo ph6ng v&i mo hinh. 

Chi c6 th8 d~t g6 tren bang tai duqc nSu bang tai ho?t d9ng. Vi~c d~t nhung 
thanh g6 dai ngin khac nhau duqc t?o ra b~ng each fin nut "Khm dc)ng" lau hay 
ngin. Khi cac thanh g6 nay di qua cac cam biSn quang thi cac cam biSn nay se thay 
d6i tr~g thai. Cac c~n g?t nSu duqc kich ho?t thi cac thanh g6 ngay vi tri cua n6 se 
biSn mfrt va sau d6 m9t thanh LED trong hc)p sang len cho biSt g6 da vao trong hc)p. 
Tuy theo bai t~p d~t ra ma c6 th8 phat hi~n duqc nguai th1Jc hanh viSt chuang trinh sai 
hay dung. 
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c.Bang ky hi~u: 

Dia chi 
IO. 

Bl IO. Cam biSn 
B2 IO. Cam biSn 
B3 IO. Cam biSn 
B4 IO. 
BS IO. 
B6 IO. 
B7 IO. Co 
B8 11. Co 
SI 11. Nut 
S II 11. 
Tu 11. 
Ta 
Ba Ban 

C§.n 
C§. Cfin 
De Den 

B ' • A A a. ai taJJ maw 
Mo hinh do chieu dai va silp xSp v~t li~u duqc dung d~ mo phong vi~c silp xSp 

cac thanh g6 c6 chieu dai ngfu khac nhau tren bang tai vao cac thung khac nhau. 

H~ th6ng c6 th~ ho~t d9ng & hai chS d9: tµ d9ng va tay. 

□ ChS d9 tµ d9ng: 

Khi "den bao" sang bao hi~u h~ th6ng sin sang lam vi~c. Bing each nhful 
nut "Kh&i d9ng" thi "den bao" tilt va m9t tin hi~u kh&i d9ng duqc t~o ra. Cac thanh 
g6 don duqc d~t len bang tai (bfulg nut fui kh&i d9ng) va bang tai chuy~n d9ng. 

Chieu dai cua thanh g6 duqc nh~ bi St bing cac cam bi Sn quang B 1, B2, B3. 
Dieu nay c6 nghia: 

Cam biSn B 1 tac d9ng tuong ung g6 ngfu. 

Cam biSn B 1 va B2 tac d9ng tuong ung g6 trung binh. 

Cam biSn B2, B2 va B3 tac d9ng tuong ung g6 dai. 

Khi g6 ngfu dSn cam biSn B7 thi "Tay g~t 1" se dfiy thanh g6 nay vao thung 1. 
Khi g6 trung binh dSn cam biSn BS thi "Tay g~t 2" se dfiy thanh g6 nay vao thung 2. 
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G6 dai thi duqc di chuySn tiep TIJC den khau XU Ii ke tiep. Tay g~t 1 va tay g~t 2 duqc 
su d\lllg bfulg khi nen duqc di€u khiSn khoang 1 giay va sau d6 tr& v€ vi tri co ban cua 
n6. 

Sau khi sv s~p xep thanh cong (tuang ung v&i cac cam bien quang B4, B5 va 
B6) thi thiet bi tv d9ng phat tin hi~u kh&i d9ng tiSp theo va bang tai l~i v~n chuySn g6 
tiep t1_1c. 

Clhe d9 tay: 

d chS d9 tay m6i thanh g6 duqc xu ly xong thi yeu c~u kh&i d9ng l~i h~ 
th6ng brtng tay. Tin hi~u kh&i d9ng chi duqc phep xu ly neu vi~c di€u khiSn tru&c day 
duqc bao bfulg den. N gay sau khi s~p xSp thanh cong thi den bao l~i sang 

Tay g~t Iva II duqc di€u khiSn brtng tay ru nut nhfrn di€u khiSn. 
Ghi chu: Day chi la mqt khan silp x~p g6, va g6 drrqc d:Jt vao bang tai nhir vao 
nut nhin kh6'i dqng. Di~u nay co nghia nut nhin khoi dqng vira dong vai tro 
kh6'i dqng vi:ra la nO'i cung cip g6 cho bang tai. 

Hay viSt chuong trinh di€u khiSn h~ th6ng nay va kiSm tra bfulg mo hinh & hai each: 
a. Dung t6 hqp logic 
b. Dung phuang phap di€u khiSn trinh tv 

Bai giai miu (dung t6 hO'p logic): 
Chuang trinh viet & LAD: 

Network 1 

SM0.1 Q0.3 

8 ) 

1 

Q0.0 

R ) 
3 

M0.0 

R ) 
3 

Network 2 

11.1 M0.0 

-I -(s) 
1 

Network3 

11.2 M0.0 

-1-(R) 
1 

Network 4 

11.2 Q0.0 

-I ----11 Pl - -( R ) 
1 



Network5 

10.0 

I 

Network6 

I0.1 
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QO.O 

'pr-r<~) 
4 Q~.3) 

1 

1 r-1- I 

M0.2 

'P1:s) 

M~.1 

R ) 

1 

M0.1 
10.3 --1 I p r-l - ,( R2 ) r--- ,I I I 

QO.O Networkll 10.7 I P 1: R ) 
MO.O M0.1 r--- 11 I r-l - 1" 1 

r-l - 11 I QO ' 

8 ) 

1 

lletwork 10 

MO.O M0.1 10.7 

I I I I I I I 

Network 11 

11.3 10.7 QO.O MO.O 

I I I I I I I I I I I p I 
Network 12 

MO.O M0.2 11.0 QO.O I p 
1:") 

I I I I I 
Q~.2 

I 

8 ) 
1 

Network 13 

MO.O M0.2 QO.O 

I I I I I p I ( R ) 
1 

Q0.1 

( 8 ) 
1 
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Network14 

11.4 11.0 Q0.0 M0.0 Q0.2 

I I I I I I I I I I I p I ( 8 ) 

Network 15 

10.4 M0.0 Q0.0 

1~5:r I I p 8 ) 
1 

Q0.3 

8 ) 
1 

Q0.1 

R ) 
2 

M0.1 

R ) 
2 

Network 16 

M0.0 10.6 Q0.3 

I I I I I N I ( 8 ) 

Network 17 

10.4 M0.0 Q0.3 

1 :r 1

1 

I p 

~8) 
10;5 Q~.O 

R ) 
3 

Network 18 

10.6 M0.0 Q0.3 

' I I I I I N 8 ) 
1 

M0.1 

R ) 
2 

Q0.0 

R ) 
1 
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4. Thi~t bi nang hang 

THIETBJNANG HANG 

Ban Ian 1 

· ThanhchOn sen nang 

e ON 

e OFF 

aon @10.0 @10.4 
Ott @10.1 @10..s 

@:4v © 10.2 

@ov @10.3 

a. Mo ta 

ss 

@oo.o @00.2 

@00.1 @00.3 

©
00, 

+u., •.• 
003 

Mo phong m()t h? th6ng nang hang bing cac den LED v6i nhi€u mau siic 
khac nhau. Hang h6a tu ban Ian thftp dugc dua len cao sang ban Ian 2 nha vao ban 
nang. H? th6ng nay thuang thfty trong vi?c siip x8p hang h6a trong kho ho~c dua hang 
hoa vao cac khoang chtra hang cu.a may bay. 
Ungd1,mg: 

- PLC ca ban: Bi€u khi€n tb hgp logic 
- PLC nang cao: Bi€u khi€n trinh tv 
- K8t n6i day nhu trinh bay & mvc II. 
b. Cach v~n hanh mo hinh 

Sau khi da n6i day mo hinh v6i PLC xong, thvc hi?n vi8t chuang trinh theo bai t~p 
dua ra (c6 th€ 11,f ki€m tra cac ng5 vao ra bing phan m€m (d6i v&i S7-200 dung bang 
Status chart)) va sau d6 thvc hi?n mo phong v6i mo hinh. 

V~t th€ tren ban Ian I xem nhu do m()t nai khac chuy€n d8n. Ctr sau khi v~t th€ 
dugc dua sang ban nang thi m()t v~t th€ tren ban Ian 1 lc;ti xuftt hi?n. V~t th€ tren ban 
nang dugc dua sang dau ben kia cu.a ban nang nha vao bang tai tren ban nang 
(tugng trung b&i LED ch~y du6i). Khi v~t th€ dugc dua sang ban Ian 2 thi n6 se Ian 
d8n cu6i ban va dung l~i 1 s va sau d6 11J bi Sn mftt. 

c. Bang ky hi~u 
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Kv hieu Bia chi Chu thich 
ON IO. Kh&i dong he th6ng. thuong h&. 
OFF JO. Dung he thf>ng. thuong dong 
S2 IO. Bao hang & vi tri cu6i ban nang thu®g 
S3 IO. Gi&i han du&i ban nang. thu®g dong 
S4 IO. Gi&i han tren ban nang. thu®g dong 
S5 IO. Bao ham! & cu6i ban Hin 2 

Thanh chful 00.0 Chan hamr hoa & ban nang I 
Bang tai 00.1 Bang tai chuv8n hang 

Kl 00.2 Nang hang hoa len 
K2 00.3 Ha ban nang xu6ng 

d. Bai tJp m§u 

Thi6t bi nang hang ho~t d9ng nhu sau: 
Hang hoa duqc di[tt sfui tren ban Ian 1. Ban nang & vi tri gi&i h~n du&i thi khi fui 

nut kh&i d9ng "ON", bang tai tren ban nang ho~t d9ng, d6ng thai thanh chful h~ 
xu6ng (su dvng khi nen) khoang 2s d8 hang hoa duqc dua sang ban nang. Sau do 
thanh chful tr& v~ vi tri cu. 

Khi hang hoa d6n vi tri cu6i ban nang (S2), thi bang tai dung. Kh&i d9ng tu Kl 
cua d9ng ca Ml co di~n keo ban nang len. Khi d6n gi&i h~n tren thi ban nang dung 
I~i. Bang tai b~t dliu chuy8n d9ng dua hang sang ban Ian 2. Khi hang d6n cong t~c 
hanh trinh S5 thi bang tai dung. Kh&i d9ng tu K2 cua d9ng ca Ml co di~n h~ ban 
nang xu6ng, d6n gi&i h~ du&i thi dung. 

Qua trinh m&i I~i b~t dliu cho d6n khi nao nhftn nut dung "OFF" 
Hay vi6t chuang trinh di8u khi8n thi6t bi nang tren va ki8m tra b~ng mo hinh theo 

hai each: 
a. Vi6t theo t6 hqp Logic 
b. ViSt theo di~u khi8n trinh t1_r. 

Bai giai m~u (ViSt theo phuang phap trinh tg): 
Chuang trinh viSt & LAD: 



Hmwmk1 

100 i\ItllO 

-1-(s:) 
i 

Nfflwvrk:2 

iOci i.'i:'.,W.O 

l }--( P,) 
1 

Nti4wtPrk l 
M20 (l M?f) 1 M 1 1), l 

•-I -I ' -t ---------1( ~ ) 

R) 
1 

Mi51 iil2 M1£2 

•i--f ---14 l 11---~ --11( £ Ji 
1 

M152 M15.2 

R) 
1 

~WIWl<1 

~H5.2 m.4 MEU 

:i-----il: !! 1o-l --1( s ) 

~~~laf1j 

Mt 5,Jl ti,1 5.3 

l:r• •·· R) ' 1 

11:u ·.• I f . 

M15.4 

11-----1( s) 
1 

133 

MmWbtlt11 

M15~ [1)3 Ml~;5 

Ji........ __,,,,,,,,;ll r fl.....-1 ..........JC s ) / 
1 

N:m-rlt ·t2 

i¼H 5 1 ti~1 ~•,5 

M2:tl,1 

---,l( 8 ) 

NdW@'Ik.1'1 

M15.'5 l\!i'.l't:U ,~·T ~) 



Network 16 Dinh thoi git:m th,,nh ch;;,r, co ciien 2s 

M15.1 T37 

i---1 -----ti p IN TOF 

+20 PT ..._ ____ _. 

Network 17 

T37 

Dong dien cho thanh chan 

QO.O 

I ------1( ) 

Network 18 

M15.2 Q0.2 

i--1 ------1( ) 

Hetwork 19 

M15.4 Q0.3 

i---1 ----i( ) 

· Chtrong tr.inh vi€t 6' STL: 

NETWORK 1 //Seto nho tu dong 
.. / ,/ 
LD IO.O 
s M20.0, 1 

NETWORK 2 //:Reset o nho t. u dong 
l l ,• •' 

LDN I0.1 
R M20.0, 1 

NETWORK 3 //Buoc 1: PJhan ha.ni;_r 
// 
LD M20.0 
AN M20.1 

.. 

s M15. 1, 1 

NETWORK -4 //Reset- :buoc 1. 

// 
LD M15.2 
ON I0.1 
R M15. 1, 1 

NETWORK 5 //Buoc 2: Nang hang 
// 
LD M15.1 
AN I0.2 
s M15.2, 1 
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NETTJORK 6 //Reset buoc 2 

LD M15. 3 
ON I0.1 

R M15. 2, 1 

NETTJORK 7 //Buoc 3: Chuyen hang 
lt( 

LD M15.2 
AN IO. -4 
s M15.3, 1 

NETTJORK 8 //Reset buoc-: 3 
// 
LD M15. 4 
ON I0.1 

R M15. 3, 1 

NETTJORK 9 //Buoc 4: Ha ban na.ni;; 
// 
LD M15. -4 
A I0.5 

S M15. 4, 1 

NETTJORK 10 // Reset .buoc .5 

LD M15.5 

ON I0.1 

R M15. 4, 1 



NETWORK 11 
j/ 
LD M15.4 
AN I0.3 
,s M15.5, 1 

NETWORK 12 

// 
LD M15.1 
ON I0.1 
R M15.5, 1 

NETWORK 13 
:// 
.LD M15.1 
S M20.1, 1 

NETWORK 14 

// 
LD M15.5 
.ON I0.1 
R M20.1, 1 

NETWORK 15 

LD M15.1 
0 M15.3 

Q0.1 

NETWORK 16 
// 
LD M15.1 
EU 
TOF T3'7, +20 

NETWORK 17 
// 
LD T3'7 

QO.O 

NETWORK 18 
i I 

l l 

LD M15.2 
Q0.2 

NETWORK 19 
// 
:LD M15.4 

Q0.3 
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//Reset buoc 5 

//Seto nho khoi dong 

//Reset o nho khoi dong 

//Khoi dong bang tai tren ban nang 

//Dinh thoi ,;;rian thanh chan co dien 2s 

//Don(;, dien cho thanh chan 

/ /Nan,;r hang hoa 

//Ha ban nang 



5. Thi~t bi vo nmrc chai 

THIET Bl v6 
NL.ldCCHAI 

V! 1rrtren cLla 
e;fn vd nude 
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Ket(h,lng Chai 

000 
000 

Bang ~I C,I.Q cha! 0 0 0 
ioket ">- 000 

□ cam ble"n 0 een b.to 

v[trl 0 Khaia'cfng 

0
on @10.0@10,4 @oo.o @oo.3 
011 @10.1 @ao.1 @)oo.4 

@!4v @10.2 @00.2 @oo.s 

@ov @10.:i ©00.0 
u "' 

s 00.5 

a. Mo ta 
Mo phong m9t thi€t bi vo nu6'c chai c6 cac cam bi€n, cong t~c hanh trinh va S'IJ 

chuy~n d9ng bfulg cac LED 
Ungdvng: 

- PLC ca ban: BiSu khi~n tb hgp logic 
- PLC nang cao: BiSu khi~n trinh 

11J Cach k€t n6i day nhu & 
mvc II 

b. Cach vjn hanh mo hinh 
Sau khi da n6i day mo hinh v6'i PLC xong, thgc hi~n vi€t chuong trinh theo bai t~p 

dua ra (c6 th~ tg ki~m tra cac ng5 vao ra bfulg phful mSm (d6i v6'i S7-200 dung bang 
Status chart)) va sau d6 thgc hi~n mo phong v6'i mo hinh. 

Hai chai bia ben phai duqc xem la chai r6ng. Chai & vi tri thCr ba duqc xem 
nhu chai da duqc dua d€n dung vi tri. Nu6'c trong chai dang len duqc mo phong 
bing den LED sang dfui. Tuy vao sg sang dful nay ma c6 th~ dinh thoi gian lam dfiy 
chai. Khi chai da duqc db dfiy nu6'c va n€u bang tai v~ chuy~n chai hoi;it d9ng thi 
chai dfiy 11J d9ng duqc chuy~n sang bang tai dua chai vao ket. M9t tin hi~u se phat ra 
n€u chai da dung & vi tri trong ket. Khi ket di;it d€n 12 thi n6 khong th~ 11J Reset duqc. 
8~ c6 th~ x6a cac LED trong ket nay phai ful nut "Kh&i d9ng". 
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BS ho?t d<)ng gi6ng thvc tS thi khi dn vo nu&c dSn mi~ng chai phai dung l?i 1 s d€ 
6n dµili. 

c.Bang ky hi~u 

Kv hieu Dia chi Chu thich 
Sl IO. Gi&i han tren cua d.n VO nu&c. thuang dong 
S2 IO. Gi&i han du&i cua d.n vo nu&c thuan2" don2" 
S3 IO. Cam biSn vi tri chai. thuan2: ho 
S4 IO. Khoi don2: he th6n2:. thuan2: ho 
S5 IO. Chai dun2: vi tri tron2: ket. thuan2: ho 
K 00. Vanxanu&c 
K 00. Ha ck vo nu&c xuf>ng 
K 00. Nan.2: ck VO nu&c len 
K 00. Ban2: tai van chuv~n chai r6rnI 
K 00. Ben bao ket d§.v 

? 

Olli tUu miiu; 
Thi~t bi vo llU'O'c chai ho~t d9ng nhll' sau: 

Tru&c khi v~n hfuili thiSt bi vo nu&c chai thi cac chai r6ng phai dugc d~t len bang 
tai. NSu sau do nut nhful khoi d<)ng ( I0.3) duqc tac d<)ng, thi bang tai se v~n 
chuySn chai r6ng v&i thai gian tri hoan ban d§.u la 1 s. Bang tai dung l?i khi co m9t 
chai dSn cam biSn vi tri (I0.2). 

Bay gia c§.n vo nu&c se h? 1ir tren xu6ng, khi dSn gi&i h?U du&i (IO.I) thi dung 
l?i, sau do 1 s thi van xa se dugc mo d6 nu&c vao chai, van xa se dong l?i khi chai 
d§.y thai gian lam d§.y keo dai khoang 3s. 

Sau khi van xii dong l?i ls thick vo nu&c dugc nang len, dSn gi&i h?n tren (IO.O) 
thi dung l?i. Sau do 1 s thi bang tai v~n chuySn chai r6ng l?i tiSp tvc va qua trinh cu 
th€ l~p l?i. 

Chai da d6 d§.y nu&c duqc dua sang bang tai dua chai vao ket khi bang tai chai 
r6ng ho?t d9ng, khi chai dung vi tri trong ket thi co m<)t tin hi~u phat ra (IO .4 ). 

Qua trinh duqc l~p di lap l?i cho dSn khi nao s6 luQ'llg chai trong ket du 12 thi 
den bao sang len va h~ th6ng dung l?i. Qua trinh m&i l?i b~t d§.u khi nut nhfui kh&i 
d<)ng duqc tac d<)ng. 

Hay viSt chuong trinh di~u khiSn va kiSm tra bfulg mo hinh. 
Bai giai m~u (Chuong trinh duqc viSt theo tb hqp logic): 

Chuong trinh viSt o LAD 



M2.0 T41 

I 
]

IN TONI 

+10 ~P_T ___ __._ 

Network 9 N~ng ,::~ri sa;,.,1 khl ch,:i 

T41 Q0.2 

s ) 
1 

Q0.3 

R ) 
1 

M0.1 

s ) 
1 

M2.0 

R ) 
1 

tletwork10 [.::;ng n:ang c<.n 

M0.1 10.0 

I I I I I p 

Network 11 Tinl, lhci gian nang 

M1.0 T39 

I 
]

IN TONI 

+20 ~P_T ___ ~_ 

t~etwork 12 Du0 ch-:,i '•l:::0 !(ct 

T39 Q0.3 

~M~./ 
~ R) 

Network 13 ctem choi 

10.4 

Q0.2 

R ) 

1 

M1.0 

s ) 
1 

M0.1 

R ) 

Q0.1 

R ) 

co 
I p 11---------tCU CTU 

I 

MO.O 

'r-----------------1R 
I 

+12 PV 
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Network 14 bao ciu 12 chai 

co Q0.4 

I ( s ) 

Network 15 

co Q0.3 

I ( R ) 

Network 16 thoi gian bao day ket (23) 

Q0.4 T40 

I 
]

IN TON I 
+10 ._P_T ___ _._ 

Network 17 Lap lai ct1u ky 

T40 MO.O 

r--r---<QO./ Le R) 

Chuong trinh duqc vi€t & STL: 



NETWORK 1 
;//Khi nhan I0.3 
LD I0.3 
LD MO.O 
EU 
OLD 
R QO.O, 
s Q0.3, 

NETWORK 2 
·.l ,l 

LD I0.2 
EU 
R Q0.3, 

;S Q0.1, 
R Q0.2, 

NETWORK 3 
l' ,l 

LDN I0.1 
EU 
R Q0.1, 
s MO.S, 

NETWORK 4 
// 
LD M0.5 

3 
1 

1 
1 
1 

1 
1 

TON T37, +20 

NETWORK 5 
"l I ,, 

LD T37 
s QO.O, 
.R Q0.3, 
R M0.5, 

NETWORK 6 
:// 
LD QO.O 

1 
1 
1 

TON T38, +40 

NETWORK 7 
· l I .. { 

LDN Q0.1 
;A T38 
R QO.O, 
s M2.0, 

NETWORK 8 
.// 
LD M2.0 

1 
1 

;TON T-41, +10 
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//khoi dong he thon,:;:r 
(NO) thi ban,:;:r t;Sti se hoat dong 

//Dung ha can va on dinh 2s 

//thoi gian on dinh 

//Tinh thoi ,;;:rian lam day 

//Dong van xa 

//Thoi gian cho sau khi lrui:1 day 



NETWORK 9 
'/' / 
LD T41 
s Q0.2, 
R Q0.3, 
s MO .1, 

R M2. O, 

NETWORK 10 
i// 
:LD M0.1 
.AN IO.O 
EU 
R Q0.2, 
:5 Ml.O, 
·R MO .1, 
R Q0.1, 

NETWORK 11 
// 
:LD Ml.O 

1 
1 
1 
1 

1 
1 
1 
1 

TON T39, +20 

NETWORK 12 
: I l /, 

.LD T39 
s Q0.3, 1 
R Ml.O, 1 

NETWORK 13 

LD I0.4 
EU 
LD MO.O 
CTU CO, +12 

NETWORK 14 
:// 
LD CO 
:s Q0.4, 1 

NETWORK 15 
::LD CO 
:R Q0.3, 1 

NETWORK 16 
\/ / 
LD Q0.4 
:TON T-40, +10 

NETWORK 17 
. I I :, / 

LD T-40 
MO.O 

;R QO. 4, 1 
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//Na.n,;J can sau khi cho 

//Dung nang can 

//Tinh thoi gian nang 

//Dua chai vao ket 

//dem chai 

//bao du 12 chai 

/ /thoi gian bao day ket (2s) 

//Lap lai chu. ky 

6. Thi~t bj tr<}n boa chdt 



a. Mo ta 

THlET Bl TAQN 

eon 
011 

PG 03 
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(§)01(004 

@02@os 

(§)03 

Mo phong mc)t thiSt bi trc)n dinh luqng, su dvng cac cam biSn analog d~ do lugng 
ch!t long chua trong binh va do nhi~t de) trong binh. Nhi~t de) va lugng ch!t long 
trong binh c6 th~ dugc di~u chinh tru6c bfulg cac phim chinh dinh ben ngoai. 

Ung dvng trong PLC nang cao ( di~u khi~n tufui ttJ, su ly tin hi~u analog, cac 
phep toan, be) di~u chinh 2 di~m ... ) 

b.Cach v~n hanh mo hinh 
Vai net vi m6 hinh: 

Day la mo hinh thiSt bi trc)n dung cac cam biSn analog. Mo hinh nay dugc thiSt 
kS cho cac PLC c6 glln cac m6 ilun ngo vao analog c6 ngo vao la i1i¢n ap (O .. JOV). 
Tuy theo lo~i PLC va cfing tuy theo cac modul ngo vao analog hi~n c6 ma chung ta 
c6 th~ dua ra mc)t s6 bai t~p phu hgp. 

Ghi chu: 
, Cam biSn do nhi~! de) 6 mo hinh nay dugc th}St kS phv thuc)c va V3. C6, nghia 

la neu V3 dugc, cung c~p di~n thi nhi~t de) tang dan tu kl).oang 5°C len va den eve 
d~i la I00°C. Neu V3 mat di~n thi nhi~t de) t1J dc)ng giam xuong tu tu. 

D6i v6i cam biSn do lugng ch!t long, thi n6 chi do dugc t~i m6i thoi di~m chi 
v6i mc)t barn ch!t long. Tue la nSu nhu barn A ho~t dc)ng thi barn B phai ngung va 
ngugc l~i. 



143 

c.Bang ky hi~u 

Kv hieu Dia chi Chu thich 
All AIW0 Cam bi€n nhan bi€t lum12: ch.it lonQ trornr binh 
AI2 AIW2 Cam bi€n nhan bi€t nhiet d6 tronQ binh 
AI3 AIW4 Bat chinh tru&c luon2" chfit lon2" din thi€t 
AI4 AIW6 Bat chinh tru&c nhiet d6 ck thi€t 
ON IO.0 Kh&i dong he th6nQ. thuong h& 
OF IO.I DunQ he th6nQ. thm'mg dong 
VI 00.0 Bmn chfit long A 
V2 00.1 Barn chfit lorn! B / 

V3 00.2 Cun2" cfin nhiet cho binh tr6n 
V4 00.3 Van xa chfit long 
Ml 00.4 Ouat tr6n h6a chfit 

d. Bai t~p mftu: 
Thi€t bi tn)n h6a chfit ho?t d9ng nhu sau: 

C6 hai lo?i chfit long Ava B ck duqc trc)n v&i nhau theo ty 1~ 1/3. Nhi~t de) ccln 
thi€t d€ trc)n hai chfit nay duqc d?t chinh & AI4. Luqng chfit long mu6n trc)n duqc d?t 
chinh & AI3. 

Khi fin nut kh&i dc)ng "ON" thi barn B ho?t dc)ng tru&c. Sau khi chfit long A 
d?t d€n mac ccln thiSt thi dung l?i (duqc nh~n bi€t b&i cam bi~n All). Nhi~t de) 
trong b6n trc)n duqc tang dcln len d€n gia tri d?t (sai s6 cho phep la D 10%, duqc 
nh~ bi€t b&i cam bi8n AI2) thi barn chfit long A ho?t dc)ng, d6ng thoi qu?t trong 
b6n trc)n cfing quay. Khi chfit long Ada d6 dung luqng cho phep thi barn A dung. 
Qu?t trc)n ti8p tl_lc quay trong khoang thoi gian 1 Os nfra thi dung l?i. Sau d6 van xa 
u_r dc)ng m& rad€ xa chfit long da trc)n vao b6n chfra. 

Qua trinh m&i l?i biit dclu, n€u nut nhfin "ON" duqc fin. H~ th6ng c6 th€ dung 
n8u nhfin nut dung "OFF". 

Hay vi8t chuong trinh di~u khi€n b6n tr9n nay. 

Bai giai mftu: 
Chuong trinh vi8t & LAD: 



Network 1 Khoi dong he thong 

10.0 M0.0 

I -( 8) 

Network2 Dung he thong 

10.1 M0.0 

I i--1 -----1( R ) 

Network 3 

SM0.0 

Dal chinh !uong ch:st iong can tron 

EN 

AIW4 IN 

MOV_W 

ENO---ill 

OUT WV10 

Hetwork 4 Det chinh nhiet do trnn can thiet 

SM0.O MOV_W 

EN ENO---

AIW6 IN OUT VW12 

Network 5 X,:1c ciinf-i luong ch,~t long B c,:1n tf'1iet 

SM0.0 DIV_I 
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ENO--------------iEN 

VW10 IN1 

+3 IN2 

OUT #Tam_thoi2 

Network 6 Khoi dong bom chat long 8 

M0.0 Q0.1 

I --IPI--(s) 

Hetwork 7 Dung tJom 8 

#Tam_thoi2 IN1 

+2 IN2 

MUL_I 

ENO---

OUT W122 
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Network 8 }{ac dinh luong chcit long El cta du muc can thiet 

AIW0 M0.1 

>=II I--------1( ) 
Wl/22 

Network9 }(ac ctinh luong chat !ong A da du muc can thiet 

AIW0 M0.2 

>=I i--1 --i( ) 
Wl/10 

Gioi han duoi nhiet do dat Network 10 

SM0.0 MUL_I MUL_:_I 
EN ENO 1--------------1EN ENO...._ __ 

Wl/12 IN1 

+10 IN2 

OUT #Tam_thoi1 

------

Network 11 Gioi hantren nhiet do ctat 

SM0.0 MUL_I 

#Tam_thoi1 IN1 

+9 IN2 

EN ENO-------------iEN 

\A'\f12 IN1 

+10 IN2 

OUT #Tam_thoi3 

------
#Tam_thoi3 IN1 

+9 IN2 

Network 12 Xac dinh xem nhiel: do bon tron da dat den gia tri dai:? 

AIW2 AIW2 M0.3 

>=I -I ---1 <=I -I ------1( ) 
W414 Wl/16 

Network 13 Cap nhiet cho bon tron 

M0.1 M0.3 Q0.2 

I I I I ( ) 

Network 14 Elat quat 1:rnn 

M0.3 Q0.4 

I ( s ) 
1 

OUT V\N14 

MUL_I 

ENOi----

OUT W./16 
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Hetwork 15 Born ii. hoat dong 

M0.3 QO.O 

I I p I ( 8 ) 

Hetwork 16 Dung Bom /J, khi luong chat long da i:lu 

Hetwork 17 Dinh thoi gian tron 

QO.O T37 

-1--IN IN TOF 

+10 PT .._ ____ __, 

Hetwork 18 ){a chat long c!a tron 

T37 Q0.3 

--IN-1-(s) 

Hetwork 19 Dong \/<1n x,;. Ht ct1at long trong thung da >::a het 

AIW0 Q0.3 ==l:r R) +O 1 

MO.O 

f 

Chuong trinh vi~t 6 STL: 



NETTi.TORK 1 
// 
LD IO. 0 
S MO.O, 1 

NETWORK 2 
// 
LDN I0.1 
R MO.O, 1 
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//Khoi dong he t.hong 

//Dung he thi::mg 

NETWORK 3 //Dat chinh luong chat lon,;, can tron 
I> 

f / 
LD 
MOVW 

SMO.O 
AIW4, VW10 

NETTi.TORK 4 //Dat chinh nhiet do trcm cen1 fhiet 
// 
LD 
MOVW 

SMO.O 
AITi.T6, VW12 

NETWORK 5 

// 
//Zac dinh iuong chat long B can thiet 

SMO.O LD 
MOVW 
AENO 
/I 
AENO 
MOVW 
"'I 

VW10, #Tam thoi2 

+3, #Tam_thoi2 

#Tam_thoi2, VW22 
+2, VW22 

NETWORK 6 

LD MO.O 
EU 
S Q0.1, 1 

NETWORK 7 //Dung born B 
'! ,l 
LD M0.1 
ON MO.O 
R QO.O, 1 

NETWORK 8 //Zac dinh luong chat. long B da du rnuc can thiet 
/,/ 

LDW>= AIWO, VW22 
M0.1 

NETTi.TORK 9 //Xae dinh luoni;; chat. lon>;; A da du ruuc can thiet. 
// 
LDW>= AIWO, VW10 

M0.2 

NETTi.TORK 10 //Gioi han duoi nhiet do dat 
// 
LD SMO.O 
MOVW VW12, #Tam__thoil 
AENO 
"'I +10, #Tam_thoil 
AENO 
MOVTi.T #Tam_thoil, VW14 
"'I +9, VW14 
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NETli.TORK 11 
// 

/./GioJ. b.an tren nhiet do dat 

LD SMO.O 
.MOVW Vli.T12, #Tam thoi3 
Ji.ENO 
-i.r +10, #Tam_thoi3 
AENO 
MOVli.T #Tam_thoi3, VW16 
-i.r +9, VW16 

NETli.TORK 12 //Xac:, dinh xern nhiet do bon tron da dat den gia tri dat? 
l ,, 
' / 
LDW>= AIW2, VW14 
AW<= AIW2, Vli.T16 

·= M0.3 

NETWORK 13 //Cap nhiet cho bon tron 
:.1 / 
LD M0.1 
P.N M0.3 

Q0.2 

NETWORK 14 //Bat quat tron 
// 
LD M0.3 
S QO. 4, 1 

.NETli.TORK 15 //Born A hoat dong 
/ ,/ 

.LD M0.3 
EU 
S QO.O, 1 

NETWORK 16 / / Dun,;;r Born A 1'::hi 1 uong chat lcmg da du 

// 
LD M0.2 
ON MO.O 
R QO.O, 1 

NETWORK 17 //Dinh thoi gian tron 
// 
LD QO.O 
ED 
TOF T37, +10 

NETWORK 18 //Xa chat lon,;:r da tron 
// 
LD T37 
;ED 

S Q0.3, 1 

NETWORK 19 //Don,:;r van xa khi chat 1ona~r trong t}nmg da xa het 
l l ,, I 

·1DW= AIWO, +o 
ON MO.O 
R Q0.3, 1 
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