BAI 1: GIOI THIEU VE PLC

1.1 Giéi thiéu.

K¥ thuat diéu khién da duoc phat trién trong thoi gian rat lau. Trude kia viéc
diéu khién hé thong chu yéu do con ngudi thuc hién. Gan day, viéc diéu khién
duoc thyc hién nho vao cac trng dung ctua nganh dién, thyc hién béng viéc dong
ngat tiép diém relay. Céc relay s& cho phép dong ngat cong suat khong can ding
cong tic co khi. Ta thudng st dung relay dé tao nén céc thao tac diéu khién
dong ngiat logic don gian. Su xuat hién cta may tinh dién tir da tao mot budc
tién mébi trong diéu khién — K¥ thuat diéu khién lap trinh PLC. PLC xuét hién
vao nhirng ndm 1970 va nhanh chong tr¢ thanh sy lya chon cho viéc diéu khién

san xuat.

1.2 Nhirng vu diém ciia cac nha may khi sir dung PLC.

- Giam gia thanh d6i voi cac hé thdng phtc tap.

- Mém d&o va dé thay thé khi cin thay doi hé thong diéu khién.

- Kha ning két hop v6i may tinh cho phép diéu khién céc hé thong tinh vi.

- Kha ning hd tro xt Iy su ¢d 1am cho viéc 1ap trinh dé dang va nhanh chong.

- K&t cAu chéic chin va chinh xac 1am cho hé théng hoat dong 6n dinh va tin

cay.

1.3 Logic bac thang.
Logic bac thang la phuong phap 1ap trinh chinh cho PLC. Logic bac thang dugc

phat trién dé thay thé cho viéc diéu khién bang logic relay. Do da c6 so dd diéu
khién bang relay nén khi chon Logic bac thang 1am phuong phap 1ap trinh chinh
cho PLC thi viéc huin luyén cho cac k¥ su va nguoi sir dung s& giam di rat
nhiéu.
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Céc hé thong diéu khién hién dai ngdy nay van con st dung relay, nhung ching
khong dugc dung dé tao ra murc logic ma hoat dong nhu mot thiét bi dién tur
dung dé dong mo tiép diém.

Céc relay dugc dung dé dong mé cac ngudn dién cong sudt 16n dua vao ngudn
niang luong nho, van giit cach ly cic ngudn nay.

Hé thong diéu khién don gian c6 s dung relay duoc minh hoa trén hinh 1.1.
Relay bén trai st dung tiép diém thuong dong cho dong dién qua dén khi c6
dién ap cap vao dau day A. Relay ¢ giita sir dung tiép diém thuong hd nén
khong cho dong dién qua dén khi dau diy B c6 dién. Néu dong dién qua 2 tiép
diém cta relay A va B rdi vao cudn ddy cua relay C thi s& dong tiép diém dau ra
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Hinh 1.1: Hé thdng diéu khién dung relay.

Mach dién duogc vé lai ¢ dang so dd logic bac thang bén dudi trong hinh 1.1.
Trang thai logic duoc doc 1a: C dong néu A mé va B dong.

Hinh 1.1 khong phai 13 toan bo hé thong diéu khién, chi 1a so dd logic. Khi xem
xét mot PLC, ngoai so db logic con c6 cac ngd vao/ra. Hinh 1.2 1a mdt minh
hoa vé so d6 logic cing véi ngd vao,ngd ra cia mdt PLC. PLC nay c6 2 ngd
vao nat nhan, gia st sé tac dong cac cudn day relay bén trong PLC, lam ngd ra
relay dong cip nguon 115VAC cho dén sang.

Luuy:

Cac PLC thuc té, ngd vao khong sir dung relay, nhung ngd ra ¢ thé sir dung
relay. Logic bac thang trong PLC thuong 1a cac chuong trinh do ngudi dung
viét va hiéu chinh trén may tinh. Ca 2 ngd vao PLC la nit nhan thuong ho,
nhung logic bac thang bén trong PLC c6 thé sir dung mot thuong dong va mot
thudng ho, khong nhat thiét logic bac thang nay phai pht hop véi trang thai cac

ngd vao/ ra.
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Hinh 1.2: PLC c6 st dung relay
Mot sb relay ¢ nhiéu ngd ra nén cé thé sir dung mot ngd ra relay nhu mot ngd

vao tirc thoi, tao thanh mach duy tri nhu trong hinh 1.3.

A B

Hinh 1.3: Mach duy tri ngo ra
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Trong mach ndy, dong dién c6 thé chay qua ca 2 nhanh 1 cac cong tic A va B.
Ngd vao B chi dong khi ngd ra B ¢6 dién. Néu B mét dién, dong ngd vao A thi
B sé& co dién, lam ngd vao B dong. Khi d6 cho du ngd vao A mé ra nhung B van
c6 dién nho ngd vao B duy tri. Sau khi ngd vao B di dong thi khong thé tit dién
B duoc.

1.4 Lap trinh.

Lap trinh 13 thuat ngir dung dé néi dén viéc con nguoi sir dung nhitng ngdn ngit
ma PLC hiéu dugc dé giao tiép vdi no, diéu khién nd hoat dong theo y d6 ma
ngudi lap trinh dé ra nham dap (ng nhimg yéu cau trong thuc tién.

Céac PLC trudce kia duge 1ap trinh bang ki thuat str dung cac so d6 ndi day relay.
Do dé khong can phai huéng dan nhiéu cho cac tho dién, ky thuat vién, k¥ su
cach 1ap trinh trén may tinh, nén day ciling 1a k¥ thuat 1ap trinh thong dung cho
PLC ngay nay. Xét vi du trén hinh 1.4.

HOT NEUTERAL
A B X, e N
=._ I|—-
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C D G| | Y: /-—-.\I]_.
!1— - em . + + "-\_‘h__!/r'
T AT
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Hinh 1.4: So db logic bac thang don gian
Gia str ngudn ndi v6i duong day bén trai HOT, goi la day néng, bén phai la day

trung tinh. So d6 c6 2 nhanh, mdi nhanh 1a mot t6 hop cac ngd vao va ngd ra.
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Néu cac ngd vao dong hoic mo thi cong suat s& chay tir diy nong qua cic ngd
vao, két hop voi day trung tinh cap dién cho ngd ra.

Ngd vao PLC c¢6 thé dugc két ndi voi cac cam bién hodc cong tic. Ngd ra PLC
s& nbi voi cac thiét bi trung gian dong ngit cac tai bén ngoai nhu dén, dong co.
Trong nhanh trén, cong tic A thuong ho va B thuong dong, nghia 1 néu A dong
va B mo thi dong dién s& chay qua cong tic A va B tac dong dén ngd ra X, cac
trang thai khac ctia A va B s€ lam X mat dién. Tuong ty nhu vay nguoi doc co
thé giai thich tuong tu cho hoat dong cia nhanh bén dudi.

C6 nhiéu phuong phap lap trinh khac nhau cho PLC. Mot trong nhiing ky thuat
d6 1a sir dung 1énh goi nhé. Cac 1énh nay xuat phat tryc tiép tir so do logic bac
thang va dugc nhap vao PLC bang mot thiét bi 1ap trinh.

Trong vi du hinh 1.5, cac 1énh duoc doc 1an luot tir trén Xuéng dudi.

Dong 00000 ¢6 1¢énh LDN (input load not) cho ngd vao 00001. Lénh nay xac
dinh mdt ngd vao ndi véi PLC, néu ndé mé thi s& tao mot gia tri 1, va nguoc lai
s€ tao gia tri 0.

Dong tiép theo 00001 st dung 1énh LD (input load) dé xac dinh gia tri ngd vao,
néu ngd vao ndy md thi tao gia tri 0 va nguoc lai sé€ tao gia tri 1.

Lénh AND str dung lai 2 sb6 duoc tao ra bén trén, néu ching cung béng 1 thi s€
tao ra gia tri 1, con c6 mot ngd vao béng 0 thi tao gid tr1 0. Gia tri nay s€ thay
thé cho 2 két qua trén va luc nay chi con mét két qua cua lénh AND duoc gitr
lai.

Qua trinh nay s€ 1ap lai voi cac hang 00003 va 00004, sau khi thyc hién xong sé
¢ 3 sb dugce Iuu lai.

Lénh AND trong hang 00005 s& AND két qua ctia hang 00003 va 00004, tao ra
1 két qua mdi.

Lénh OR trong hang 00006 s& OR két quéa ctia 2 1énh AND & cac hang trén. Luc
nay chi con 1 két qua luu lai.
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Lénh ST (store ouput) trong hang 00007 s& luu lai két qua sau cung. Néu két
qua nay bang 1 thi ngd ra 00107 s& tac dong, nguoc lai ngd ra nay khong tac
dong.

Chuong trinh logic bac thang trong hinh 1.5 twong duong v61 chuong trinh goi
nh¢ vira phén tich trén. Tham chi néu ta da lap trinh cho PLC bang logic bac

thang thi n6 co thé s& duoc chuyén vé dang goi nhé trude khi duge PLC su

dung.
00000 LDN 00001
00001 LD 00002 . ) .
00002 AND the mnemonic code is equivalent to
00003 LD 00003 the ladder ].Dgic below
00004 LD 00004
00003 AND
00006 OF.
00007 ST 00107
00008 END
00001 00002 00107
N
S
p AN
00003 00004
END

Hinh 1.5: Chuong trinh goi nhd va So d6 logic bac thang twong duong

1.5 Két noi PLC.

Khi str dung PLC dé diéu khién mot qua trinh ndo do, ta str dung cac cam bién
nbi v6i ngd vao PLC, ngd ra PLC sé& diéu khién cac thiét bi chip hanh, nhu hinh
1.6.
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Hinh 1.6: Két ndi PLC

Pay 1a qua trinh xir 1y thyc, thay doi lién tuc theo thoi gian. Cac thiét bi chap

hanh s& 1am hé thong thay doi sang cac trang thai mdi, co nghia 13 hé thong sé

duoc gidi han diéu khién bdi cac cdm bién dau vao. Néu 1 ngd vao khong tac

dong thi bo dicu khién khong thé nhan biét dugc trang thai hé thong.

Vong diéu khién ndy 1a 1 chu ky lién tuc cia PLC(Chu ky quét cua PLC), gbm

viéc doc cac dir liéu dau vao, thuc hién logic bac thang va lam thay doi ngod ra

theo ngd vao.

Vi du: V& so d6 diéu khién relay sir dung 3 cong tic diéu khién 1 bong den.
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BAI 2: CAU TRUC VA HOAT PONG CUA PLC

2.1  CAu tric phan cirng cia PLC.
PLC c6 nhiéu hing san xut, nhiéu loai va nhiéu cau hinh khic nhau. Tuy nhién,

du 1a cia hang nao, loai nao, cau hinh nao thi chung déu c6 chung cac thanh

phan sau:
— ¢——p| Central l I Out |—p
# H
INPUT |ge——p{ Processing ¢ ; Put I
A A
Power
Supply

Hinh 2.1: Cau tric tong quét ciia mdt PLC

2.1.1 Ngudn cung cip.

Nguon c6 thé tich hgp sin bén trong PLC hodc 1am riéng bén ngoai. C6 nhiéu
cap dién ap khac nhau tuy loai PLC, gdm 110VAC hoic 220VAC hoic
24VDC(Hién nay c6 hai cip dién ap thudng duoc sir dung 1a 24VDCva 220V -
AC.

2.1.2 CPU (Central Proceesoing Unit).

Pay 1a bo xir 1y trung tAm 1am viéc nhu 1 mdy tinh, ding dé luu trit va xir Iy
chuong trinh theo yéu cau cua ngudi 1ap trinh.
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2.1.3 I(Input).

C4c loai cam bién, cong tic, nGt nhan... dua tin hiéu vao PLC théng qua
module Input. Ty vao loai tin hiéu cta cam bién 14 sb hay twong tu ma moudle
ngd vao ciia PLC ciing ¢ hai loai 1a Module sé (Digital Module) va Module
tuong tu (Analog Module).

2.1.4 O(Output).

Céc loai co cau chép hanh nhu: Bong dén, cudn day, vale, bién tan..... duoc
diéu khién béi PLC thong qua module Output. Tty vao d6i tuong dicu khién
can tin hiéu sd hay tuong ty ma moudle ngd ra ctia PLC ciing c¢6 hai loai 13
module s ngd ra (Digital Output Module) va module ngd ra twong tu (Analog
Output Module).

2.1.5 Dén bao.

Dung dé chi bao trang thai PLC, gdm ngudn, chay chuong trinh, 16i hé thong.

Cac canh bao nay rat can thiét trong chan doan sy co.

2.2 Module ngb vao.

Tty vao loai tin hiéu cta cam bién 13 sb hay tuong tu ma moudle ngd vao cua
PLC ciing c6 hai loai 1d Module sé (Digital Module) va Module twong tu
(Analog Module).

2.2.1 Module ngé vao so.

Céc loai cam bién, cong tdc, nt nhan, encoder.... C6 tin hiéu ngo ra dang sb thi
duoc dua vao PLC théng qua module s6. Dudi day trinh bay mét sé dang ngd

vao sb cua mot vai PLC.
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Hinh 2.2: Mach dién ngd vao s6 ctia PLC Siemens
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Hinh 2.3: Mach dién ngd vao sb ciia PLC Rockwell
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Hinh 2.3: Mach dién ngd vao s6 ciia PLC Panasonic

2.2.2 Module ngd vao Analog.

Céc loai cam bién, vale, cap nhi¢t, may phat tdc.... Co tin hiéu ngd ra dang
analog thi dugc dua vao PLC thong qua module analog. Dudi day trinh bay mdt
s6 dang module analog ngd vao ctua mot s6 PLC.

EMZ231

Current transmitter

“oltage transmitter GE}

—
|:\+_>_ Unused input

[Ra A+ A— RB B+ B— RC C+ C— RD D+ D—|
— EMZ31
o~ — aAla
— "2
e TT—
“-..__/7_‘———_________—5___%_'______#_#!_ 7%_H_h__‘———______
- - - . |Gain || Configuration |
IS
o A A
Mrmrirnrar
Gav) - ~ o

- L Mot used

24 %DC power and
common terminals

Hinh 2.4: Module ngd vao analog ctiia PLC Siemens
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« [o not connect more than 2 wires to any single terminal.

Hinh 2.5: Module ngd vao analog ctia PLC rockwell

Terminal layout

AD2

© o
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200220

CHO CH1
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V1 BEL COM W | SFL COW

LYY

Channel D

VO 10 SEL COM

w1 11 SEL com |Channel 1

Note) There is no LED indication.

|NG

CHO |V Yoltage input
| Current input
SEL Voltage/current select
COM | Common

CH1 |V Yoltage input
| Current input
SEL Yoltage/current select
COM | Common

NC Not used

Hinh 2.6: Module ngd vao analog ctia PLC Panasonic
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2.3 Module ngo ra.

Tuy thudc vao ting loai co cAu chip ma tin hiéu diéu khién n6 c6 thé 1a sé hay
trong tw ma PLC ciing ¢ loai module ngd ra sé va module ngd ra tuong tu
turong tng dé diéu khién.

2.3.1 Module ngé ra so.

Module ngd ra sé c6 nhitng kiéu tiéu biéu nhu: Ngé ra Transistor, ngd ra Triac
va ngd ra Relay. Khi can diéu khién cac d6i tugng hoat dong theo kiéu ON-OFF
thi ta sir dung module ngd ra dang s6. Tuy nhién tiy thudc vao cap dién ap, tan
s6 dong cat, dong 1am viéc ma ta chon kiéu ngd ra nao cho phu hgp. Cac thong
s6 vé dong, ap, tan s6 ngudi sir dung nén tham khao manual ciia nha san xuét.

Dud1i day s€ trinh bay mdt so ki€u ngd ra cia mdt s6 PLC tiéu biéu.

O+
optocoupler - ‘f‘
TIL | A
(s I
I |
1 [ Sourcing DC output
| S N I
- :’A\\_)—O
—
optocoupler —_—
procoupler _ === T [} ac
I'TL | -1 1 output
| oz~ | - o
I —= |
I I
I — — — ] O
+V
— —1—_-;_./‘\/,_0 Note: Some AC outputs will
r o _relm also use zero voltage detec-
. ."' [ autprur ton. This allows the output
] * | AC/DC to be switched on when the
= o) voltage and current are
TTL effectively off. thus prevent-
= ing surges.

Hinh 2.6: Ngd ra sé ctua PLC siemens.
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Simplified Schematic
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Simplified Schematic
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l, _____
I
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ControlLogix Backplane Inte rface

I_*l— Display

Hinh 2.7: Ngé ra s ctia PLC rockwell
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Hinh 2.8: Ngd ra s6 cia PLC Panasonic
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Hinh 2.9: Ng6 ra Relay cua PLC

2.4  Module ngd ra tuwong tu.

Module ngd ra twong tu c6 hai kiéu tiéu biéu: Ngo ra dién 4p hodc ngd ra dong
dién. D6i v6i nhirng d6i tuong yéu cau tin hiéu diéu khién phai ¢ dang analog
nhu: Ngd vao bién tan, vale tuyén tinh, vale thay lyc..... thi cach thuong st
dung nhat 13 ding module analog ctia PLC. Pic diém ctia module analog trong
PLC 1a két nbi don gian, d& sir dung, khong can phai két ndi thém cac thiét bi

bén ngoai. Hinh 2.10 1a mot module analog ngd ra dién hinh cua PLC siemens.
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Loy L Hinh 2.10: Module analog ngo ra cua PLC Simens.

24VvDC

2.6 Hoatdong PLC.

Tat ca PLC déu hoat dong theo chu trinh lip, mdi chu trinh hoat dong gém 4
giai doan: Poc ngd vao, Ethuc thi chuong trinh, chan doan 13i va kiém tra
truyén thong, xuat két qua ra dé diéu khién thiét bi. 4 giai doan nay thuong
duoc goi la 1 chu ky quét cua PLC.
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PLC Scan

Hinh 2.11: M6t chu ky quét cua PLC

Read Input (Poc ngd vao): PLC doc trang thai ctia toan b cac ngd vao va
chtra vao b dém ngd vao.

Execute Program (Thuc thi chuong trinh): PLC dya vao cac trang thai ngd vao
dé thuc thi theo chuong trinh da dugc luu trong bo nhé dém ngo ra.

Diagnostics Communications (Chan doan va truyén thong): PLC tién hanh
chan doan 151 va kiém tra qua trinh truyén thong.

Update Outputs (Xuat két qua): PLC xuét két qua trong ving nhé dém ngd ra
dé diéu khién thiét bi ngoai vi.

Qua trinh nay ctr lap di ldp lai tir 10 dén 100 1an mdi s, nhu hinh 2.12.

Trang 18



Fead |Exzecute | Diagnostics Update | Read Execute | Diagnostics Update |
Inputs | Program | Commumcations | Cutput | Inputs | Program | Communications | Output
\/\/\ _/'"
PLC Scan PLC Scan J
M-===sscsesscsscssssesssssse s et
'\ ranges from <1 to 100 ms are possible
PLC Turns On

Hinh 2.12: Thoi gian chu ky quét cia PLC.

2.7 Trang Thai PLC.

Piéu dé nhan thdy & PLC 1a n6 thiéu ban phim va cac thiét bi vao ra khac. Tuy
nhién dé gitip ngudi 1ap trinh nhanh chong xac dinh trang thai, PLC thudng co
cac dén chi trang thai, bao gom:

Pén bao ngudn.

bén chay chuong trinh.

Pén bao su cd.

Cac dén nay thuong dung cho viéc stra 19i.

Ngoai ra phan ctmg PLC con ¢6 cac nit nhan, phd bién nhat 1a nat chay chuong

trinh.

2.8 B¢ Nho.

Céc loai bd nhd duoc dung phd bién hién nay bao gom: RAM, ROM, EPROM,
EEPROM. (Tuong ty nhu phian bo nhé trong K thuat sb).

Tat ca PLC déu st dung RAM cho CPU va ding ROM dé luu hé diéu hanh cho
PLC.

Khi cip ngudn, noi dung cia RAM s& duoc giit lai. Nhung van dé can quan tim
1a chuyén gi xdy ra khi b nhd ndy mat ngudn. Cac PLC trudc kia sir dung
RAM c6 ngudn pin nén dir liéu RAM khéng bi mat khi mat dién. Phuong phap
nay van con st dung nhung khong nhiéu. Ngiy nay nguoi ta sit dung EPROM

lam by nhé cho PLC. B§ nhé nay duoc lap trinh bén ngoai PLC sau d6 dat vao
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PLC. Khi PLC hoat dong chuong trinh nay s€ dugc nap vao PLC va thyc hién.
Phuong phép ndy chinh xac nhung viéc 1ap trinh va x6a bd nhd s& mit nhicu
thot1 gian. BO nhd EEPROM tré thanh mot phén ¢b dinh cta PLC, cac chuong
trinh luu trong EEPROM tuong ty nhu luu trong EPROM. Hién nay gia thanh
cac bo nhd da giam dang ké, va ngudi ta con phat trién thém cac bd nhd khac

nhu Flash ROM.

BAI 3: CAM BIEN

3.1 Giéi thiéu.

Cam bién 1a mot thiét bi dung dé nhan biét sy ton tai hay thay doi dic tinh cua
mot dbi tuong nao d6. Tuy thudc vao thudc tinh cta doi tuong, cach nhan biét
dbi tuong d6 ma ngudi ta ché tao ra cac loai cam bién khac nhau. Thong thuong
thi cac cam bién c6 thé nhan biét duoc mot sé hién tuong vat Iy nhu sau:

- C6 mot vat kim loai & gan hay khong?

- Cong tic, nut nhan co tic dong hay khong?

- C6 sy thay d6i moi trudong hay khéng?

- (o vat che hoac phan xa anh sang hay khong?

- Dién ap hay dong dién ngd vao co thay doi khong?

Dya vao dic diém tac dong cta cam bién ma ching duoc phan lam 2 dang
chinh:

Cam bién c6 ngd ra dang sé: Cong tic, nut nhan, cam bién dién dung,cam bién
dién cam, cam bién quang. ..

Cam bién c6 ngé ra dang twong tw: Cam bién dong, cam bién ap, cam bién

nhiét do........
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3.2 Cam bién c6 ngé ra dang sd.

Cam bién co ngo ra dang s6 duoc st dung dé nhan biét co su thay doi logic dé
bao cho bd xtr Iy(PLC) biét sy thay d6i nay bang cach déng/ ngit mot dién ap
hodc dong dién dén PLC. Trong mdt sb trudng hop ngd ra ctia cam bién s& dong
ngit truc tiép tai.

Ngb ra ciia cam bién (ngé vao PLC) bao gom:

- Céc cong tac dé dong ngit dién ap, dong dién.

- Ngb ra cap dong hodc rat dong.

- Cam bién dién cam.

- Cam bién dién dung.

- Céc tiép diém relay dé dong ngit ngd ra AC.

- Ngo ra TTL chi mutc logic 0 hoac 5V.

3.2.1 Cong tic hoic tiép diém relay.

Cong tac, tiép diém relay dugc xem la mot cam bién don gian nhét, né duoc sir

dung dé dong ngat dién ap hodc dong dién dén ngd vao cia PLC.

PLC Input Card
24V DC

normally open push-button

-
-

00
01
02
03
04
05
06
v O 07

QO C

24 Vde + "
Power
Supply

O

_\
-

) C

V+

-
b

SENS0T

relay p
output

-
L—

QO

Oy COM

Hinh 3.1: Cong tic va relay tac két ndi voi
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Hinh v& 3.1 gdm c6 cong tic thuong hd NO (Normal Open) dugc ndi dén ngd
vao 10.1, cam bién c6 ngd ra relay duoc cap ngudn +/-V.

Ngd ra cam bién sé& tac dong khi xay ra mot hién tuong nao d6 dinh trude. cong
tic bén trong cam bién s& dong lai cap dién ap dén ngd vao 10.6 cta PLC.

3.2.2 Ngb ra riit dong va cap dong (Sinking/Sourcing).

Cam bién rat dong cho phép dong chay vao cam bién vé mass, con cam bién
cap dong cho phép ngudn tir Ve trong cam bién chay ra ngoai cam bién.

Ngb ra clia cam bién sir dung transistor dong ngat (c6 ton hao dién ap). Loai

NPN dung cho ngd ra rat dong, loai PNP ngd ra cp dong. Minh hoa trén hinh

ve 3.2.
V+
physical
phenomeno Sensor
output
N A S current flows mn
- ensot NP when switched on
E:.I.‘Ld * - E .
Deetector
Active
Line
V- V-

Hinh 3.2: Ng6 ra Rat dong
Cam bién c6 bd phan dau do dé nhan biét cac hién tuong vat 1y xay ra. Véi
ngudn cung cip +/-V, cam bién s& nhan biét cac hién tuong xay ra va tac dong
vao chan B cua transisotr NPN.
Néu chan B ¢6 0V thi transistor ngung dan, néu chan B ¢ dién ap phan cuc thi

transitor dan bao hoa rat dong bén ngoai vao.
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Hoat dong twong tu cho cam biém cép dong PNP ¢ hinh 3.3.

. v+
VH
physical
phenomeno .
. Active
. Line

e .
B ensor
and
Detector

current flows out
when switched on

----*—
PNP

SEnsor
output

Hinh 3.3: Ngé ra Cap dong

3.2.3 Cam Bién Quang.

Cam bién quang dugc dung rat 1au, bao gdm mot ngudn phat quang va mot bd
thu quang. Ngudn quang st dung LED hodc LASER phat ra anh sang thiy hoic
khong thiy tuy theo budc song. B thu quang st dung diode hodc transistor
quang. Ta dat bo thu va phat sao cho vat can nhan biét c6 thé che chin hoic
phan xa anh sang khi vat xuat hién. Cam bién quang thudng c6 2 dang: Cam
bién quang thu phat chung va cam bién quang thu phat doc 1ap. So do st dung
cam bién quang cho trén hinh 3.4.

sgquare wave
smaller signal

V_ ™ HV
! “ \
[ W 1
- lens lens |
A lioht *\ | amplifier
oscillator i = If I demodulator
} | ST N detector and
\_;' '\.J" | switching circuits|
LED v

phofotransistor

Hinh 3.4: Cam bién quang
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Anh sang do LED phét ra duoc hoi tu qua thau kinh. O phan thu anh sang tir
thdu kinh tac dong dén transistor thu quang.
Néu c6 vat che chin thi chum tia sé& khong tac dong dén bo thu duoc. Song dao
dong dung dé bo thu loai bo anh hudng cua anh sang trong phong. Anh sang cia
mach phat s& tit va sang theo tdn s mach dao dong.
Phuong phép sir dung mach dao dong lam cho cam bién thu phéat xa hon va tiéu
thu it cong suat hon.
3.2.4 Cam Bién Pién Dung.
Cam bién dién dung c6 thé nhan biét cac vat & khoang cach 1én dén vai cm.
Cong thuce tinh dién dung:

C=AK/D

C: dién dung (F)

D: hang s dién moi.

A: dién tich ban cuc.

K: khoang cach 2 ban cuc.
Dbi voi cam bién dién dung thi dién tich va khoang cach 2 ban cuc 13 ¢ dinh,
nhung hang sé dién moi ctia mdi truong xung quanh 2 ban cyc s& thay doi khi
c6 cac vat khac nhau dén gan. Hinh 3.5 mé td mot cam bién dién dung.
bién dung cua 2 ban cuc s€ dugc xac dinh bdi mot trudong thay ddi. Khi c6 vat
dén gan lam thay doi dién moi giita 2 ban cyc s& lam thay doi dién dung dén gia

tri dat trudc nén cam bién s€ tac dong dong cat tai.

Trang 24



T

. ke
electric
field T

T
x: R ] electrode oscillator | load
object D _: switching
. |
.. — — - electrode detector |
]

Hinh 3.5: Cam bién dién dung

Cac cam bi€n nay lam viéc tot doi voi vat cach dién vi ching c¢6 hé s6 dién moi
16n nén dién dung 16n. Chung cling lam viéc tot doi voi kim loai vi Cac vat dan
dién tot xuat hi¢n s€ giong nhu cac ban cyc lon hon nén cling lam tang dién

dung. Hinh 3.7 minh hoa anh hudng cta vat cach dién va vat dan dién doi voi

cam bién.
electrode | — — 4  metal electrode | -, dielectric
"~ NN
LN
i _-"I _z"
L — — A £
electrode | — — A electrode | .~

Hinh 3.6: Vat cach dién va dan dién lam ting dién dung
3.2.5 Cam Bién Pién Cam.

Cam bién dién cam st dung cac tr truong cdm tng dé nhan bict cac vat kim loai

O gan. NoO st dung cudn cam dé€ tao ra tir trudong tan s6 cao nhu hinh vé 3.7.

Trang 25



inductive coil

metal aNalala
O+

L ||

BERYEEE T

A \

oscillator output

and level switching
detector

Hinh 3.7: C4m bién dién cam.
Néu c6 mot vat kim loai dén gan thi tir trudng s& thay d6i tao ra dong dién qua
vat. Dong dién nay tao ra tir trudng mdi nguoc véi tir truong ban dau nén lam
thay doi cam khang cudn diy bén trong cam bién. Bang cach do dién cam cam
bién s& nhan biét khi c6 vat kim loai dén gén no.
Cam bién loai nay cé thé dung dé nhan biét bat ky vat kim loai ndo. Khi can
nhén biét nhiéu vt thi ta st dung nhiéu cam bién.
3.2.6 Bai tap.
Sinh vién hiy tim tai liéu, khdo sat dic tinh k¥ thuat, v& so do két ndi cac loai
cam bién sau day véi PLC.

3.2.6.1 Bai tap két ndi Encoder véi PLC.

3.2.6.2 Bai tap két ndi cam bién nhiét do LM35, LM335 véi PLC.
Trang 26



+Ve Vo;t GHD
o The output voltage is converted to temperature by a simple conversion factor.
o The sensor has a sensitivity of 10mV / °C.

o Use a conversion factor that is the reciprocal, that is 100 °C/V.
o The general equation used to convert output voltage to temperature is:

= Temperature ( °C) = Vout * (100 °C/V)
m So if Vout is 1V, then, Temperature = 100 °C
= The output voltage varies linearly with temperature.

3.2.6.3 Bai tap két ndi cam bién nhiét 46 PT100 véi PLC (Tam do tir -
200 dén 850 dd ¢

Rt=RO™ (1 + A"t + B2 +C*(t-100)" t3)

Where:
A=30083 E-3
E=257T75E-7

C=-4.183 E-12 (below 0 °C), or
C =0 {above 0 °C)

3.2.6.4 Bai tap két ndi cam bién mirc (Ultrasonic level sensor) véi PLC.

1

& 2

water level sensor
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3.2.6.5 Bai tap két noi Loadcell véi PLC.

Technical data:

Item

Rated Load

Dimension

Rated Output

Rated Output

MNon-linearity
Mon-repeatability, Hysteresis
Creepin 2 Min.

Temp. effect on Qutput
Temp. effect on Zero

Input Resistance

Cuput Resistance

Safe Overload

Insulation Resistance
Compensated Temp.Range
Operating Temp. Range
Excitation, Recommende
Cable Lenth

Specification
50g100g
5.5714°77
0.8mvN+20%
+0.1000mw
+0.03%R.0.
+0.03%R.0.
+0.03%R.0./5Min
+0.05%R.0.M10
+2%R.0.010
1130+£200
10002100
150%.R.C
=2000M0
-10to+40
-20no+60
=GVDC
95mmip0.65)

Bang 3.1: Thong s6 k¥ thuat cua Loadcell
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BAIl 4: CO CAU CHAP HANH

4.1 Gidi thiéu.

Thiét bi chap hanh 1a cac thiét bi nhan tin hiéu diéu khién tir ngd ra ctia PLC va
tac dong dén chuyén dong cta cac thiét bi co khi — quéa trinh chuyén héa
co/dién.

4.1.1 Solenoid.

Solenoid 1a mot trong nhitng thiét bi chdp hanh thong dung nhat. Nguyén 1y
hoat d6ng dua vao chuyén dong cuta 16i sat (goi 14 piston) trong long cudn day.
Thong thudng piston dugc giita bén ngoai cudn day bang 10 xo. Khi c6 dong
dién chay qua cudn day s€ tao ra tir truong hat piston va kéo n6 vao trong cuon

day. Piston c6 thé tao ra lyc tuyén tinh. Hinh vé& 4.1 minh hoa mét solenoid.

M

I O N

current off current on

Hinh 4.1: Solenoid
Solenoid cong nghié¢p stir dung di¢n &p 24VDC tao ra dong di¢n vai tram mA.
4.1.2 Valve.
Dong chay cua chat 1ong va chat khi s& dugc diéu khién bang cac Valve, dugc
dong ngit bang Solenoid. Xem hinh v& 4.1.
Solenoid dugc gin vao mdt mat phang. Khi dugc kich thich né sé& tac dong dén
6ng bén trai. Phia trén cta valve c6 2 port ndi voi cac thiét bi, nhu xy lanh chét
1ong. Phia du6i cua valve c6 1 dudng ap suat & tim va 2 éng xa 2 bén.
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Trong hinh v& 4.1, cong sudt di qua tAm dén port phai cua xy lanh. Port trai cua
xy lanh cho phép thoét qua dng xa.
Trong hinh v& dudi, Solenoid ¢ vi tri m&i nén ap suat duoc cip dén port trai,

con port phai dung dé xa.

solenoid

SLIN

P
. N exhaust out  plwer in
The solenoid has two positions and when

actuated will change the direction that
fluid flows to the device. The symbols
shown here are commonly used to ~ .
represent this type of valve.

SE,

6

Hinh 4.2: Solenoid diéu khién Valve 5 port, 4 duong , 2 vi tri

solenoid

\

.-
pPower 1 =

haust out

¥

4121 Cic loai Valve thuwong diing bao gom:

Valve cé 2 duong thuong dong: 1 duong ra, 1 dudng vao, binh thuong valve
dong, khi c¢6 dién sé mé. Ung dung trong cho phép dong chay.

Valve ¢6 2 dudng thudng mo: Dung trong ngit dong chay.

Valve c6 3 duong thuong dong: 1 vao, 1 ra, 1 dng xa, binh thudng port ra ndi

v&i ong x4, khi ¢ dién port vao s€ noi vdi port ra.

4.1.2.2 Khi chon Valve cin quan tim cic vin dé sau:

Kich ¢& 6ng dan.
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Téc d6 dong chay.

Ap suét van hanh.

Dién 4p Solenoid.

Thot gian dap trng. 5-150ms

4.1.3 Xy Lanh.

Xy lanh dung khi hoac chit long da nén ap suat dé tao ra luc tuyén tinh, nhu
hinh 4.3.

Chat 1ong dugc bom vao 1 bén cua xy lanh lam né nd ra day piston. Chét long
s€ thoat ty do & mat bén kia. Lyc do xy lanh tao ra ti 1€ voi tiét dién mat cét
ngang cua xy lanh.

Xy lanh don tao ra lyc khi no ra va ¢é 16 xo kéo piston lai.

Xy lanh d6i tao luc ¢ ca 2 hudng.

F
q
N N advancing
Fluid pumped in Fluid flows out
at pressure F at low pressure
F
,_
retracting
| | | |

Y

Fluid flows out Fluid pumped in
at low pressure at pressure P

Hinh 4.3: Mit cat ctia xylanh chét 1ong
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4.1.4 Pong co DC chdi Quét.
Pong co DC ¢6 bd ddy quin trén rotor quay bén trong startor. Khi c6 dong dién
chay qua vong ddy s& tao ra mot tir truong, ning luong cip cho rotor qua bd

chuyén mach va chdi quét., nhu hinh 4.4,

rotation of loop /_\ \
v

split ring commutator

DC power supply

Hinh 4.4: M6 hinh dong co DC

Pé diéu khién tdc d6 quay cua dong co DC thudng c6 2 phuong phap: Thay doi
dién ap cuodn kich tir (T truong cua startor), Thay doi dong dién chay qua cudn
day phan tng (Thay doi dién ap dat 1én hai diu cudn day phan Gng). Phuong
phap sir dung pho bién nhat 13 PWM. Tuy nhién tiy thudc vao cic yéu té nhu:
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B di€u khién, gia thanh san pham, yéu cau cong ngh¢ ma nguoi st dung thiét

ké bo diéu khién nao cho phu hop.

M@ét s6 mach thuwong dwoc sir dung dé diéu khién dong co DC.

12V
R1 i R2
1K b ¢ 1K
Q1 Q2
b TIP41 TIP41 b
e e

R3 R4
1K e e 1K
WA S
A\ TIP42 TIP42 b
c
Control 1 o
O— —
O
c
gﬁz N4001 2"
4 7
EFII'!'I. 100n
R1
R3 W T
A 1 " BD139
v :Kx
TTL = Pca17 | md
1=0N i
0=0FF
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10nF

LED

+2.2 to +12 VDC

11T Q3
(NPN)
PWWM varies
speed —
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4.1.5 Pong Co AC Pong Bj.

Pong co dong bd co diy quin trén Startor, Rotor 16ng séc. Long soc 1a 1 16i
nhom khi dit vao tir trudng thay doi sé tao ra trudng nguoc lai. khi cip ngudn
AC dén cudn day Startor s& tao ra mot tir truong AC. Long soc s& tao ra tir

truong nguoc lai va tao ra moment xoan lam dong co quay.

OPE or ODE End Bell
_// Stator

Fan Cover S

Fan N L/

Shaft Seal

¥ \ Rotor

Foot Mount
Leads
Hinh 4.5: Céc bo phan ctia dong co khong dong bo.

Pong co goi 1a ddng bd vi ¢6 nd quay vdi tan sé gan bang tan sd nguodn.

Thuc té, dong co dat moment quay max nhé hon tbc do déng bo.

Vi du: Bong co ¢6 2 cuc co tdc do déng bo 2x60x60/2 = 3600 vong/phat nhung
chi dat van tc 3520 vong/phut.

Ngay nay dong co AC thuong dugc rng dung rong rai trong cong nghiép. Trong
linh vyc diéu khién, déi v6i nhirng tng dung don gian thi dong co AC thuong

duoc diéu khién hoat dong theo cac kiéu sau:
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4.15.1 Diéu khién ON-OFF, dao chiéu.

Hinh 4.6: Mach diéu khién ON-OFF, dao chiéu dong co

4.15.2 Diéu khién khai dong sao — tam giac.

Hinh 4.7: Mach diéu khién dao chiéu sao — tam giac
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4153 Diéu khién khoi dong tuan tu.

Hinh 4.8: Mach diéu khién khoi dong tudn tu

Déi v6i nhitng Gmg dung doi héi tinh k¥ thuat cao thi phuong phap diéu khién
duoc st dung phd bién nhat 13 thay doi tan s6 ngudn dién cap cho dong co.

4.15.4 Diéu khién dung bién tan.

N_FB Variabie Torque I
R ol D RIL1 & UITT Q- —
5 ol D siL2 Speed Inver Ter VIT2(3——(| M)
- 55 {j T3 WIT3] )— “‘--r‘
Son
v
T W
ME W CAMOY
: :“ — FWR
4T REW
HZ
e
L\
MZ MIK-TORQ
s e "E
T3 ol [e) { ! Graunding
el T
4 Ramale E
BE pzima

Hinh 4.9: Mach diéu khién téc d6 dung bién tan
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4.15.6 Diéu khién SCR hoac Triac.

j—!il é.'—‘s Vdc fom
< : 008t Cormener
J 0 +0J
T
U= . | ™ "(’: W 2 i b4 =
S AR EEE L Y
. b 1 * |
= LR ==
OB tli (u?;:”e/\
5V
l(f: -t‘?)> 3%\\//
H_‘J {suro ( l “'"""‘ﬂ 1\ % ( l
- | ¥ {f = Elsfml
o ] NPt
10K (lmm 0 xm, o f ¥ B % 2
Hinh 4.10: Mach diéu khién toc do dung Transistor

4.1.6 DPong Co Budc.

Pong co budc duge thiét ké trong diéu khién dinh vi tri. Chung di chuyén mbi

1an mot bude, thudng co goc quay 1a 1.8° — tuong tmg 200 budc/vong. Nhing

loai khéc ¢6 goc quay 20 259 59 150 30°,

C6 2 loai dong co budc: cuc don va cuc kép nhu hinh vé 4.8.
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"

[?T” b la R 16

I' YN 'I' I
Oo— —0 Oo— —0
a b 2a 2b
O— —O O— —O
LdilldliJ g “ . -
L ]
unipolar bipolar

Hinh 4.11 : So d6 day quan dong co budc.

Hinh 4.12 : CAu trac va cach diéu khién dong co

Loai don cuc st dung cudn day c6 nhanh € ¢ tdm va dung ngudn don.
Loai cuc kép c6 cau tao don gian hon nhung phai dung nguén déi, mach diéu
khién phtrc tap hon. Bdng co budc quay dugc nho dién ap 1éch ¢ cac dau day.

Céc gia tri dién ap khac nhau cip cho dong co don cuc minh hoa & hinh 4.13
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lﬁ"/ \ Step| 1a 2a 1b 2b

controller | { stepper
_ b | motor |
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Hinh 4.13: Bang ma diéu khién dong co budc

Gia st ban dau cac cudn day c6 trang thai nhu hang 1. Pé dong co quay, ta phai
thay doi ap theo hang 2, roi hang 3, hang 4 va lip lai. Néu dao thir ty nay dong
co s& quay theo chiéu nguoc lai. Pong ning ctia dong co va tai s& gidi han tdc
d6 cuc dai cta cac chuyén mach dong ngat dién ap cac dau day. Thong thudng
khoang vai ngan budc mdi gidy.

Khi khong thay doi, dién ap cac dau day s& giir dong co ¢ 1 vi tri nao do.

Pong co budc khéng can bo phan hi tiép, trir khi st dung trong cac tng dung
co6 do tin cay rat cao.

DPong co budc s€ bi léch khi moment gitr bi vuot hodc khi no tang tdc qua
nhanh. Khi ddng co bi 1€ch n6 s€ quay mot goc nao d6 khong xac dinh tir vi tri
hién tai, mudn xac dinh gia tri nay can c6 hé théng hdi tiép V1 tri.

Do cdu triic ctia dong co budc co ban 14 gidbng nhau nén ciac mach cong suit
diéu khién ciing c6 nhitng nét gidbng nhau. Dudi day trinh bay mot s6 mach diéu

khién dong co bude thudng duge sir dung.
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Hinh 4.14 : Biéu khién dong co budc dung PIC

VCC

TM4001
[l
L1
[l
L1

1M4001
[l
L1

TIP3 TIFH TIP3 TIP3
A 14001 E C 1 M40 D
54y 51 54

Sens— —— Sans?

[I] 0,5 ohm, 1 [I]I:I,S ohim, 1

o

Hinh 4.15: Mach diéu khién dung Transistor
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BAI5: THIET KE CHUONG TRINH THEO LUU bO

51  Gi6i thiéu.

Luu dd 1a mot so d6 mo ta toan bd qua trinh xur Iy cia mot hé thdng diéu khién.

N6 gitip ngudi 1ap trinh kiém tra tinh kha thi cua viéc 1ap trinh, nhanh chéng

dua ra nhitng giai thuat dé viét chuong trinh mot cach nhanh chéng va hiéu qua.

Mot qua trinh ¢ céc budce xir 1y tuan ty sé thich hop khi sir dung luu d6 dé thiét

ké chuong trinh. Cac budc trong luu dd duoc thuc hién theo mét trinh tu don

gian.

Cac ky hiéu dung trong luu do bao gdbm:

N

>y

N

>

Start/Stop

Operation

Decision

I/O

Disk/Storage

Subroutine

Hinh 5.1: Ky hiéu dung trong luu d6
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Trong cac khéi & trén thi Khdi thyc thi chuong trinh (Operation) va khdi quyét
dinh(Decision) thudng duoc sir dung nhiu nhat trong cac ung dung lap trinh
ctia PLC, cac khdi khac chi duoc st dung trong mdt s6 truong hop nhat dinh.
Céac khdi duoc ndi v6i nhau béng cac miii tén nhdm chi ra cic budc thuc hién
tuan tu.

Chuong trinh PLC luén bat dau bang khéi Start, ké dén 1a cac khoi, kiém tra, xtr
1y va dua ra két qua. Thuong thi chuong trinh dugc thuc hién mot cach tuan tu,
lién tuc. Tuy nhién trong qua trinh thuc hién, chuong trinh ciing kiém tra khéi
Stop dé dirng chuong trinh khi can thiét.

5.2  Luu do diéu khién.

Pé thuin tién cho viéc tim hiéu ta hay xét mot luu dd diéu khién bon nudc nhu

hinh 5.2.
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{: RESET

Open outlet valve
Close inlet valve

Fl

yes

-

4&111:011 pushew

Open inlet valve
Close outlet valve

1o

'
S
Is tank full?
{butmu pushed?

Open outlet valve
Close mlet valve

F3

yes

Hinh 5.2: M6 ta luu dd cua hé thong diéu khién mot bon nude.

O trang thai RESET hé thong thi nudc duge xd ra bai Outlet Valve va dong

ngd vao bai Inlet Valve.

Khi nhén nat Start, bon bit dau cho nude vao va tit dudng chay ra.

Khi bdn diy nuéce, hoic nhin nat Stop sé mé duong chay ra va dong duong

chay vao. Qua trinh bat dau tir sau khi Reset hé thong. Pau tién 14 md van ngd
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ra va dong van ngd vao. Tiép theo, khdi Decision s& chd xem ¢ nut nao duoc

nhin khong. Néu c6 nit duge nhin, theo nhanh Yes s& mé van vao va déng van

ra. Tiép theo dén mot vong gdm hai khéi Decision dé cho dén khi bon day hodc

nhin nut Stop. Néu mét trong hai trudng hop xay ra thi dong van vao va mé van

ra. Hé thong s& quay lai dé kiém tra trang thai ntt Start 1an nia.

5.2.1 Nhirng diic diém cin chu y khi viét lwu do:

- Mo ta dugc qua trinh hoat dong cuia h¢ théng.

- Xdc dinh céc hoat dong chinh, v€ thanh cac khéi.

- Xéc dinh tuan ty van hanh, v& béng cac mui tén.

- MJdi khéi thuc thi trong luu do phai dugc dat béng mot tén nhat dinh.

- Khi tuan tu nay thay doi thi sir dung cac khdi Decision dé r& nhanh.

- @Gidi thich hoat dong theo luu dd dé sta chira, bod sung va hoan thién luu do
trude khi bat dau viét chuong trinh.

Mot Tuu d6 co thé duge viét béng nhiéu ngdn ngtt khac nhau. Viéc lya chon

ngdn ngit ndo dé viét 1a tuy thude vao su thanh thao cta ngudi lap trinh. Trong

pham vi tai liéu nay, ngdn ngit LAD duogc sir dung dé viét chuwong trinh cho luu

do.

5.2.2 Mot s6 dic diém can lwu y khi viét chwong trinh theo lwu do.

- Qua trinh chi dugc chuyén tir khéi nay dén khdi khac chi dugc thyc hién khi
thoa min mot s6 yéu cau nhét dinh.

- Khi chuyén dén khéi hién tai thi phai x6a trang thai & khdi trude do.

- Chuong trinh thuong dugc viét thanh 2 doan: Poan chuong trinh chuyén
trang thai gitra cac khéi va doan chuong trinh thyc thi trong timg khoi dé tac
dong ngo ra.

Duéi ddy s& trinh bay cach viét chuong trinh cho luu d6 diéu khién bon nudc.
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5.2.3 Poan chwong trinh chuyén trang thai giira cac khoi cho luu dd H 5.2.

RESET F2 F1
0 1 F 3/ E i
F1
—
F1 START F3
1 1 E 1 E 4/E -
F3 START ‘
1E 1E
1 1
F2 ‘
1E
1
F2 full 1
2 JE—3¢ 3/ <3
ztop full ‘
1E I/ E
1 =l =
F3 ‘
1E
1

Hinh 5.3: Chuong trinh chuyén trang thai giita cac khoi.

5.2.4 Poan chwong trinh thye thi ciia cac khéi dé tic dong ngé ra.

F1 Outlet_Walve
: 1 E £
F3
—
F2 Irlet_Walve
4 1 F {3

Hinh 5.4: Chuong trinh tdc dong tai ngo ra.
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BAI 6: PLC S7-200

6.1 Gi6i thiéu vé PLC S7 200.

$7-200 1a thiét bi diéu khién logic 14p trinh loai nhé cua hing Siemens (Purc),

co cau truc theo ki€u module va ¢6 cac module moé rong. Cac module nay duoc

str dung cho nhiéu ng dung 1ap trinh khac nhau.

Hinh dang bén ngoai ctia PLC S7-200 dwgc mo ta nhw hinh 6.1.

Status LEDs

L S Top terminal door
FPower terminal
e L Output terminal

- Front access door

Cartridge

Communication
Port

Mode switch
Potenfiometer
st Il Expanszion IF0 connection

=+—— Bottom terminal door
Input teminal
Sensor powser

e o o P o Vo P P P

Hinh 6.1: B6 diéu khién 1ap trinh S7-200

6.1.1 Thong s6 k¥ thuit ciia PLC S7-200 (CPU 22X).

Cac loai CPU khac nhau thudong c6 vung nhéd, module mé rdng va mot sb chirc

nang khac nhau. Bang 6.1 trinh bay sy khac biét nay.
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Piac trung CPU 221 CPU 222 CPU 224 CPU 226
Kich thud c(mm) 90x80x62 90x80x62 120.5x80x62 | 190x80X62
Bd nhd chirong trinh | 2048 words | 2048words | 4096words 4096words
Bi nhd dii ligu 1024 words | 1024words 2560words 2560words
Cong logic vao 6 8 14 24
Cong logic ra 4 6 10 16
Modul mé rong None 2 7 7
Digital I/O cuc dai 128/128 128/128 128/128 128/128
Analog I'O cuc dai None 16In/160ut | 32In/320ut 32In/320ut
Bo dém (Counter) 256 256 256 256
Bo dinh thi (Timer) 256 256 256 256
Toc do thire thi lénh 0.37pus 0.37ps 0.37s 0.37us
Kha nang luu trit khi | 50 gio S0 gig 190 gia 190 gia
mét dién

Bang 6.1: Thong s6 k¥ thuat caa PLC S7200

6.1.2 Cac deén bao.

SF (System Failure): Bén do SF bao hiéu hé thong bi hong.

RUN: bén xanh RUN chi dinh PLC dang ¢ ché 36 lam viéc va thuc hién
chuong trinh dugc nap vao trong may.
STOP: Pén vang STOP chi dinh rang PLC dang ¢ ché do ding chuong trinh.
6.1.3 Tin hi¢u ngo vao.
Dién ap muc logic 1: 15-30VDC, dong nho nhat 4mA; 35VDC & thoi gian tic
tho1 500ms.
Trang thai mirc logic 1 chuan: 24 VDC, 7TmA.
Trang thai mirc logic 0: Toi da 5 VDC, 1mA.
Pap tmg thoi gian 16n nhat & cac chan 10.0 dén I1.5: c6 thé chinh tir 0.2 dén
8,7ms. Thot gian mac dinh 0,2ms.
Su cach ly vé quang 500VAC.
6.1.4 Cac ngo ra.
Kiéu dau ra: Relay hoic Transistor cap dong dién.
Dién ap mirc 1: 24.4 dén 28.8VDC.
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Dong tai toi da: 2A/ diém; 8A/common.

Qua dong: 7A vo1 contact dong.

Pién tré cach ly: nho nhat 100 MQ.

Thoi gian chuyén mach: t6i da 10ms.

Thoi gian st dung: 10.000.000 1an voi cong tic co khi; 100.000 1an véi toc do
tai.

bién tro cong tac: tdi da 200 mQ.

Ché 6 bao vé ngén mach: khong cé.

6.1.5 Ngudn cung cap.

Dién ap ngudn cung cap: 20.4 dén 24.8VDC

Dong vao max load: 900mA tai 24VDC

Cach ly dién ngo vao: khong co

Thoi gian duy tri khi mat ngudn: 10ms & 24 VDC

CAu chi bén trong: 2A, 250V

6.1.6 Ché dd lam viéc.

PLC c6 3 ché d9 1am viéc:

RUN: Cho phép PLC thyc hién chuong trinh tir bd nhé, PLC s& chuyén tir RUN
sang STOP néu trong may co su ¢b hoac trong chuong trinh gap 1énh STOP.
STOP: Cudng birc PLC dirng chuong trinh dang chay va chuyén sang ché do
STOP.

TERM: Cho phép may lap trinh tu quyét dinh ché 6 hoat dong cho PLC ¢ ché
do RUN hoac STOP.

6.1.7 Cong truyén thong.

$7-200 sir dung cong truyén théng noi tiep RS485 voi dau ndi 9 chan dé phuc
vu cho viéc ghép ndi vai thiét bi lap trinh hoac voi1 cac tram PLC khéc. Toc do
truyén cho may lap trinh kiéu PPI (Point to Point Interface) 1a 9600 bauds. Téc

do truyén cua PLC theo kiéu tur do 1a 300 +38.400 bauds.
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So db chan cong truyén thong vé trén hinh 6.2.

Chan Chitc nang

GND

Fin 5 Pin 1

24 VDC

k| =

O -

. ‘eeeee ;} Tin hiéu A cua RS485 ( RxD/TxD+)

RTS (theo mic TTL)

‘/o o0 o\<

GIND

Pin% Pin g

+3VDC

Nguon cap 24 VDC 120mA max

Tin hién B RS485 (RxD/TxD-)

o | G0 | Sv| | B

Chon lya cach giao tiep

Hinh 6.2: So d0 chin cia cong truyeén thong.
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6.1.8 Két ndi S7 200 v6i may tinh PC.
DPé ghép S7-200 voi cac may tinh PC qua cong RS-232 can co cap ndi PC/PPI
v6i bo chuyén doi tir RS232 sang RS485, theo hinh vé& 6.3.

STEP T-Micro/WiN 32

Hinh 6.3: Ghép noi §7-200 vaimay tinh qua cong RS232
6.1.9 Cac module mé rong.
Co thé mé rong ngd vao/ra cua PLC bang cach ghép ndi thém vao PLC cac
module md rong vé phia bén phai cia CPU. CPU 224 c6 thé ghép nhiéu nhat 7
module theo hinh 6.4.
Cac module mo rong Digital hay Analog déu chiém chd trong bo dém, tuong
rmg voi s6 dau vao/ ra cua cac module.
Ngoai ra con c6 thé thém cac module khac ding dé két ndi mang Profibus va
AS-Interface.
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Module 0 Module 1 Module 2 Module 3 Module 4

CPU 224

100 Q00 2O Q0 13.0 ATWO AQWD Q3.0 ATWS AQW4
Il Qol 21 Ql I31 f2 Q3. ATW10
02 Q02 22 Q22 13.2 ATWY Q32 ATW12
03 Q03 23 Q23 133 ATW6 Q33 ATW14
04 Q04 134 Q34

05 QO3 I3.5 Qi35

106 Qo6 136 Q36

0.7 Q0.7 13.7 Q37

110 Ql0

1.1 QlLl

I1.2

113

I14

I1.5

Hinh 6.4: Cach xac dinh dia chi cac modue mo rong

6.2 Nguyén ly hoat dong ctia PLC.

6.3.1 Don vi xir ly trung tam CPU.

CPU diéu khién cac hoat dong bén trong PLC. Bo xir ly s& doc va kiém tra
chuong trinh dugc chira trong bé nhd, sau d6 s€ thuc hién tuan tu tung 1énh
trong chuong trinh, két qua lam dong hay ngat cac ngd ra. Cac trang thai ngd ra
éy dwoc dua dén tac dong cac thiét bi bén ngoai. Toan bd cac hoat dong nay déu
phu thudc vao chuong trinh diéu khién dwoc luu trir trong bo nhd.

6.3.2 Hé thong BUS.

Hé thong Bus 1a tuyén truyén tin hiéu, hé théng gom nhiéu duong tin hiéu song
song:

Address Bus: Bus dia chi dung dé truyén dia chi dén cac Module khac nhau.

Data Bus: Bus dung dé truyén dir liéu.
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Control Bus: Bus diéu khién dung dé truyén cac tin hiéu dinh thoi va diéu

khién déng bo cac hoat dong trong PLC

Trong PLC dit liéu dwoc trao ddi gitra bo vi xir 1y va cac module vao ra théng

qua Data Bus. Address Bus va Data Bus gdm 8 duong, ¢ cung thoi diém cho

phép truyén dong thoi 8 bit ciia 1 byte, con goi 1 truyén song song 8 bit.

Néu mdt module vao nhan duoc dia chi cua no trén Address Bus, nd sé chuyén

tat ca trang thai ngd vao ciia nd vao Data Bus. Néu mét dia chi byte cta 8 ngd ra

xuat hién trén Address Bus, modul ra trong tng s& nhan dwoc dit liéu tir Data

bus. Control Bus sé chuyén céc tin hiéu diéu khién vao chu trinh hoat dong cua

PLC.

Hé théng Bus s& lam nhiém vu trao ddi thong tin gitta CPU, bo nhd va I/O. Bén

canh d6, CPU duoc cung cap mot xung Clock ¢6 tan s6 tir 1+8 MHZ. Xung nay

quyét dinh téc d6 hoat dong ctiia PLC va cung cap cac yéu té vé dinh thoi, dong

ho cua hé thong.

6.3.3 B¢ nho.

PLC thwong sir dung b¢ nhé trong cac truong hop:

- Lam bo luu trir tam thoi cac bang trang thai 1/0.

- Lam b6 dém trang thai cac chuc niang trong PLC nhu dinh thoi, dém, thanh
ghi.

Mai 1énh cta chuong trinh ¢ mot vi tri riéng trong bo nho, tat ca moi vi tri

trong bo nhd déu duoc danh s6, nhitng s6 nay chinh 1a dia chi trong bo nhé .

bia chi cua ting 6 nho s€ duoc trd dén boi mot bo dém dia chi & bén trong bo vi

xtr ly. Bo vi xir ly s& tang gia tri bd dém nay 1én mot trude khi xtr 1y 1énh tiép

theo. V&i mot dia chi moi, noi dung cua 6 nhd twong tng sé& xuat hién & dau ra,

qua trinh nay dugc goi la qua trinh doc.
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B6 nhé bén trong PLC duogc tao bot cac vi mach ban dan, moi vi mach nay co
kha nang chira 2000 + 16000 dong 1énh, tuy loai vi mach. Trong PLC cac bd
nhé nhu RAM, EEPROM déu duoc st dung.

RAM (Random Access Memory ) ¢6 thé nap chuong trinh, thay dbi hay xo4 bo
ndi dung bat ky luc nao. Noi dung cia RAM sé& bi mat néu nguén dién nudi bi
mat . Dé tranh tinh trang nay cac PLC déu duoc trang bi mot pin kho, co kha
ning cung cap ning luong du trit cho RAM tir vai thang dén vai nam. Trong
thue t€ RAM duoc dung dé khoi tao va kiém tra chuong trinh. Khuynh hudng
hién nay dung CMOSRAM nh¢ kha ning tiéu thu ning luong thap va tudi tho
lom.

EEPROM (Electrically Eraseable Programmable Read Only Memory) 1a b6 nhé
ma ngudi st dung binh thuong chi c6 thé doc chir khong ghi noi dung vao dugc.
Noi dung cia EEPROM khong bi mat khi mat nguon, noé dugc gan san trong
may, da duoc nha san Xuat nap va chira hé diéu hanh san. Néu nguoi s dung
khéng muén mo rong bo nho thi chi dung EEPROM gén bén trong PLC.

Ngoai ra PLC con cho phép gan thém bo nhé mé rong nhu RAM, EPROM &
khe Cartridge.

6.3 Cau tric b nhé.

B6 nhd cua S7-200 dugce chia thanh 4 ving ¢6 mdt tu dién lam nhiém vu duy tri
dir liéu trong mot khoang thoi gian nhat dinh khi mat ngudén. Bo nhé S7-200 ¢6
tinh nang dong cao, c6 thé doc ghi dugc trong toan ving, ngoai trir cac bit nhé
dic biét SM (Special memory) chi co thé truy nhap dé doc. Hinh vé 6.4 mo ta

bd nhé trong va ngoai cua PLC.
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/__J“_\ EEPROM Mign nhé ngodd
-_,.:-'"_'_._._-_-_-_‘_‘_"‘-\.\_ .’.-'""_'_'_'_-—-_‘_‘-‘-""\-\.\
Chuong trinh  * * Chuwrngtrinh [ *  Chuong trinh
.-:H-_. ,_,-'-: :u__‘_‘_______._,__:' —
_— Tham sé “ > Tham s < > Tham s6
S 5 R —
Dit ligu « > Dit ligu < > Dt ligu
— 3 A
Ving déi trong

Hinh 6.4: Cac vung nh¢ cua PLC S7 200

Vung chwong trinh: Mién bo nhé duoc s dung dé luwu trit cac 1énh chuong
trinh.
Vung tham s0: Mién luwu trit cac tham sd nhu tir khoa, dia chi tram, ... cling
gidng nhu ving chuong trinh.
Viung dir liéu: Pugc st dung dé cat cac dir liéu cua chuong trinh bao gdm cac
két qua cac phép tinh, bo dém truyén théng. ..
Vung dir liéu la mot mién nhé dong. No co thé dugc truy cap theo ting bit, ting
byte, tirng tir don, hodc theo tirng tir kép va duoc st dung 1am mién luu trir dir
liéu cho cac thuat toan, ham truyén thong, 14p bang, ham dich chuyén, xoay
vong thanh ghi, con tré dia chi,...
Ghi cac dir liéu kiéu bang bi han ché rat nhiéu vi cac dit liu nay thuong chi
duoc str dung theo nhitng muc dich nhat dinh.
Vung dir liéu lai duoc chia thanh nhirng mién nhd nho vdi cac cong dung khac
nhau. Chung duoc ky hiéu bang cac chit cai dau cua tén tiéng Anh, dic trung
cho cong dung ri€ng cua chung nhu sau:
V:  Variable memory
I: Input image register
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O:  Output image register

M:  Internal memory bits

SM: Special memory bits

Vung doi twong: Timer, counter, bo dém tdc do cao va cac cong vao/ra tuong
tu duoc dit trong vang nhé cudi cung.

Vung ddi twong duoc st dung dé lwu trir dit liéu cho cac doi twong 1ap trinh nhu
cac gia tr1 tire thoi, gia tri dat trude cua bo dém Counter, b6 dinh thoi Timer. Dit
liéu kiéu doi tuong bao gém cac Timer, Counter, cac bd dém tdc d6 cao, bo dém
vao/ra tuong tu va cac thanh ghi Accumulator(AC).

Kiéu dir liéu doi tuong bi han ché rat nhiéu vi cac dir liéu kiéu doi tuong chi
duoc ghi theo muc dich can sir dung d6i twong do.

Phan chia vung nhé va céc toan hang tuong ting cho ting loai PLC cho ¢ bang

6.2:

Viang nhd CPU 221 CPU 222 CPU 224 CPU 226
\Y V0.0-V2047.7 V0.0-V2047.7 V0.0+-V5119.7 |V0.0=V5119.7
I 10.0=115.7 I0.0-115.7 10.0=-115.7 10.0-115.7
Q Q0.0-Q15.7 Q0.0+15.7 Q0.0-Q15.7 Q0.0-Q15.7
Ving M MO0.0=M31.7 MO0.0=M31.7 MO0.0=M31.7 | MO0.0=M31.7
dit liéu SM SMO.0=SM179.| SMO0.0=-SM179.7 |SMO.0=S8M179.7 | SMO0.0=SM17
7 9.7
S 50.0-531.7 80.0-831.7 80.0-831.7 50.0-831.7
L L0.0-L63.7 L0.0-163.7 L0.0=63.7 L0.0-163.7
Timer TO=T255 TO=T255 TO=T255 TO=T255
Counter C0-+C255 C0-=C255 C0-=C255 C0-=C255
Analog None ATWO=ATW30 | ATWO=-ATW62 |ATWO-ATWE
Ving inputs 2
doi Analog None AQWO=-AQW30 [AQWO=-AQW6E2 | AQW0D-=AQ
tuong | outputs W62
Thanh ACO+AC3 ACO+AC3 ACO+AC3 ACO+AC3
nghi ACC
B dém toc| HCO,HC3,HC4 | HC0,HC3,HC4, H HCO0-HCS HCO-HCS
do cao JHCS C5

Béang 6.2: Phan chia ving nh¢ va toan hang trong PLC
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6.3.4 Phuwong thirc truy cap bo nho.

Truy cp theo bit: Tén mién(+) dia chi byte (+) e (+) chi so bit.

Truy cip theo byte: Tén mién (+) B (+) dia chi cua byte trong mién.

Truy cip theo tir: Tén mién (+) W (+) dia chi byte cao cua tir trong mién.

Truy cip theo tir kép: Tén mién (+) D (+) dia chi byte cao cta tir trong mién.

Access CPU 221 CP1I222 CPU 224 CPU 226
Method

Bit V0.0=V2047.7 V0.0=V2047.7 V0.0+-V5119.7 V0.0-V5119.7

access I0.0+15.7 I0.0-T15.7 10.0-115.7 10.0-T15.7
QO0=15.7 Q0.0=0Q15.7 Q0.0=Q15.7 Q0.0-0Q15.7
MO.0+M31.7 MO.0-=M31.7 MO.0+-DM31.7 MO.0=-M31.7
SMO.0=SM179.7 SMO.0=5SM179.7 SMO0.0=SM179.7 SMO.0=58N179.7
50.0=5831.7 S00+531.7 50.0-831.7 80.0=-5831.7
TO=T255 TO=T255 T0=T255 TO=-T255
C0+ (255 C0= (2585 C0-+C255 C0=-C255
L00=L&3.7 LO0=L63.7 L0.0=-L63.7 L0O.0=L63.7

Byte VBO+=VB2047 VBO=VB2047 VBO+-VB5119 VBO+-VB5119

access IBO-TE15 IBO=1IB1S IBO-1IB15 IBO-1TE15
QB0O=(QE1S QB0+ 0QEB1S5 QBO0+=QB15 QB0O=QEB15
LMEBO-MB31 MEBEO-=-ME31 MBO-MB31 MBO-MB31
SMBO-=SMB179 SMBO=SMB179 SMBO-SMB179 SMBO-=S5MB1 79
ACO-ACS3 ACO=ACS ACD=AC3 ACO-AC3
SBO-+SB31 SBO-=SB31 SB0O-SB31 SBO-SB31
LBO=-LB63 LBO=LB63 LBO-LEG63 LBO-LB63
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Word

VW0-=-VW2046

VWO0-=- VW2046

VW0o-VW5118

VWO0-VW5118

access TO-T255 TO-T255 TO-T255 TO-T255
C0=C255 C0=C255 C0+C255 C0=C255
IW0-IW14 IW0-IW14 ITW0-IW14 IW0-IW14
QWO0-QW14 QWO-QW14 QWO-QW14 QWO0-QW14
MWO0-MW30 MWO0-MW30 MWO-MW30 MWO0-MW30
SMWO0-SMW178 | SMWO0O-SMW178 | SMWO0-SMW178 | SMWO0=SMW178
ACO=AC3 ACO=-AC3 ACO=AC3 ACO=AC3
ATWO= ATW30 ATWO-= ATW62 ATWO-= ATW62
AQWO0+ AQW30 AQWO0=-AQWE2 AQWO=-AQWE2
LWo-LWé2 LWO0-LW62 LWO0-LW62 LWO0-LW62
SWO0-5W30 SWO0-=SW30 SWO0-SW30 SWO0-SW30
Constant Constant Constant Constant
Double VDO+ VD2044 VDO VD2044 VDO0-VD5116 VDO0-VD5116
word Do-ID12 IDO-ID12 D0-ID12 D0-ID12
access QDO=QD12 QDO=QD12 QDO0-QD12 QDO-QD12
MDO-MD28 MDO-MD28 MDO0-MD28 MDO-MD28
SMDO-=SMD176 SMDO-=SMD176 SMDO-=SMD176 SMDO-SMD176
ACO=AC3 ACO=AC3 ACO=AC3 ACO=AC3
HC0,34,5 HC0,3,4,5 HC0O-HCS HCO0-HCS
SDO-SD28 SD0-SD28 SDO-5D28 SDO-SD28
LDO-LD6&0 LDO0-LD60 1L.D0+LD60 LDO-LD60
Constant Constant Constant Constant

Béang 6.3: Phuong phap truy cap vung nhé PLC S7-200.

6.4 Lap trinh cho PLC S7 200.

6.4.1 Hoat dong co ban clia PLC bao gdm cac bude:

- CPU doc trang thai cac ngd vao.

- Thuc hién chuong trinh logic chira trong bd nhé.

- CPU xuat dir liéu dén ngd ra.

- Chuong trinh cua PLC bao gom mot diy cac tap 1énh. PLC S7-200 thuc hién

chuong trinh bat dau tir 1énh lap trinh dau tién va két thic & 1énh lap trinh

cuoi1 trong mot vong quét.

Quan h¢ gitra chuong trinh PLC va cac ngd vao, ngd ra nhu hinh 6.6.
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Hinh 6.6: Quan hé giita chwong trinh va cac ngd vao/ra PLC.

6.4.2 Cac kiéu ngon ngir 1ap trinh.

Cac CPU S7-200 hd tro nhiéu loai 1énh khac nhau cho phép ta nguoi 1ap trinh
str dung dé giai quyét nhiéu cong viéc tu dong hoéa. Viée lya chon ngdn ngit
nao dé 1ap trinh 13 tuy thudc vao kinh nghiém, kha ning va so thich cua timg
ngudi. Cac kiéu 1énh ma S7 200 hd trg bao gdbm:

- Ladder Logic (LAD).

- Function Block Diagram (FBD).

- Statement List ( STL).

6.4.3 Ngon ngir 1ap trinh LAD (Ladder Loic)

Ngbn ngit LAD cho phép ta viét chuong trinh tuong ty nhu mach twong duong
ctia so d6 ndi ddy mach dién. R4t nhiéu nguoi lap trinh va cic nhan vién k¥
thuat chon lua stir dung phuong phap nay.

Chuong trinh LAD cho phép CPU mé phong di chuyén ctia dong dién tir ngudn,

qua mdt loat cac diéu ki¢n ngo vao dé tac dong dén ngo ra.
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Hinh 6.7:Chuong trinh LAD cua PLC S7-200

Céc 1énh khac nhau dugc biéu dién bang cac ky hiéu dd hoa, gdm c6 c4c dang
co ban:

Tiép diém: Biéu dién cac diéu kién logic ngd vao, nhu cac cong tic, nat nhn,
trang thai ciia cam bién, ...

Tiép diém thuong mo — -

Tiép diem thuong dong ,|

Cudn day (coil): —() biéu dién cho két qua logic ngd ra, nhu dén, dong co,
cudn day cua relay, ..

Hop (Box): Bicu tugng mo ta cac ham khac nhau, n6 1am viéc khi c6 dong dién
chay dén hop. Nhitng dang ham thudng duoc biu dién bang hop gom cac bo
thoi gian (Timer), bd dém (counter) va cac ham toan hoc. Cudn day va cac hop
phai mic dung chiéu dong dién.

Ciac van dé chinh cin quan tidm Khi sir dung ngon ngir LAD:

- LAD thich hop cho ngudi méi bat dau l1ap trinh.
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- Biéu dién d0 hoa d& hiéu va thong dung hon.

- Lu6n chuyén tir dang LAD sang STL.

6.4.4 Ngon ngir FBD (Function Block Diagram)

Ngo6n ngir FBD cho phép ta xem cac Iénh nhu 1a cac hop logic, tuong tu nhu so
d6 cong logic. Khong cé cac tiép diém va cudn diy, nhung s& c6 cic hop.
Chuong trinh logic s€ dugc tao ra bﬁng viée két ndi cac hop, ngd ra 1énh nay s&
tac dong dén ngd vao lénh kia tao thanh chuong trinh diéu khién logic. Phuong

phap két ndi nay cho phép ta giai quyét duoc nhicu bai toan logic khic nhau.

T33
12.1] AND m TN
VEO.0D o ACQO— BT

Hinh 6.8:Chuong trinh FBD cua PLC S7-200.

Luon chuyén ddi tir chuong trinh FBD sang STL.

6.4.5 Ngon ngir lap trinh STL (Statement List)

Soan thao chuong trinh theo phuong phap STL cho phép ta viét chuong trinh
diéu khién bang cac 1énh goi nhé. Néi chung soan thao bang STL phu hop cho
nguoi cd kinh nghiém 1ap trinh va da quen voi PLC ciing nhu céch 1ap trinh
logic.

Soan thao bang ngon ngit STL ciing cho phép ta tao ra cac chuong trinh ma cac
ngon ngit LAD va FBD khong thuc hién dugc. Vi STL 1a cach 1ap trinh theo
ngdn ngit tu nhién cua CPU, trong khi cac phuong phap khac 1a 1ap trinh db
hoa.

Vi du viét chwong trinh theo ngon ngir STL nhu sau:
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STL
NETWORK

- LD I0.0

f_ LD I0.1

LD I2.0

50 < SlLszL'A I2.1
—_ OLD
e ALD

= n&.0

Hinh 6.9: Lap trinh stir dung ngon ngit STL

Chuong trinh nay tuong tu nhu 13p trinh bang ngdén ngit Assembler. CPU thuc

hién chuong trinh béng cach chay céac 1énh tir trén Xué)ng dudi, roi 1ap lai.

Cac diém chinh cin quan tAim khi chon ngén ngir 1ap trinh STL:

STL thich hgp cho nhiing nguodi 1ap trinh kinh nghiém.

STL cho phép ta giai quyét cac diéu khién phirc tap ma LAD va FBD khong
thuc hién duoc.

STL chi thuc hi¢n voi tap 1€énh SIMATIC.

C6 thé chuyén tir chuong trinh STL sang LAD va FBD nhung nguoc lai thi

s€ bi gidi han.
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Bits of the Logic Stack S0 Stack 0 - First stack level, or top of the stack
51 Stack 1 - Second stack level
52 Stack 2 - Third stack level
S3 Stack 3 - Fourth stack level
54 Stack 4 - Fifth stack level
55 Stack & - Sixth slack level
S6 Stack 6 - Seventh stack leve
=1 Stack 7 - Eighth stack level
58 Stack & - Ninth stack level
Load (LD) And (A) or (0)
Loads a new value (nv) onto the ANDs a new value (nv) with the RS a new value {nv) with the initial
stack. initial value (iv) at the top of the value (iv) at the top of the stack.
Beforz Load  After Load ZTECK:W “n S0 =ivD +nv
P =10 ')
LLUR S T Before And  After And Before O After Or
Ll Sy L VO S0 WO S0
!"’g - v vl vi Liv |
:"‘ i :“3 iv2 v2 w2 iv2
e ey iv3 iv3 iv3 Civ3 |
e e ivd ivd iva ivd
N VG V5 W5 iv5
L g I B ivG W6 iv6
ivh ‘\-h‘ W7 VT VT w7 VT
iva is lost. ive iva iv8

Hinh 6.10: Ngin xép logic ctia PLC
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BAI 7: TAP LENH S7 - 200
7.1 Nhém I¢nh vé tiép diém.
Load (LD) : Lénh LD nap gia tri logic ctia mot tiép diém vao trong bit dau tién
ctia ngdn xép, cac gia tri con lai trong ngin xép bi day lui xudng mot bit.
Toéan hang gé)m LQ,M,SM, V,C, T.
Dang LAD  Tiép diém thuong md 10.0 s& dong néu ngd vao PLC c6 dia chi
10.0 tac dong.

I_{ 0.0

Dang STL LD 10.0

Load Not (LDN) : Lénh LDN nap gia tri logic ciia mot tiép diém vao trong bit
dau tién cta ngin xép, cac gia tri con lai trong ngin xép bi dy lui xudng mot
bit.

Toéan hang gé)m LQ,M,SM,V,C, T.

Dang LAD : Tiép diém thudng dong sé md khi ngd vao PLC ¢6 dia chi 10.0 tac
dong.

-

Dagng STL LDN 10.0

OutPut(=): Lénh sao chép nodi dung cia bit dau tién trong ngin xép vao bit
dugc chi dinh trong 1énh. Noi dung ngan xép khong bj thay doi.

Toan hang bao gém : 1,Q,M,SM,T,C (bit)

M@ td Ignh OUTPUT bang LAD :

Néu tiép diém 10.0 dong thi cuon day Q0.0 s& dugc cap dién (lam cho ngd ra
cua PLC c¢6 dia chi Q0.0=1)

0.0 Lo
| {
| 8 )
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Dang STL : Gié trj logic 10.0 dugc dua vao bit dau tién ctia ngin xép, va bit
nay duogc sao chép vao bit ngd ra Q0.0 .

LD 10.0

= Q0.0

Vi du: Lap trinh PLC diéu khién dao chiéu dong co.

So @6 két ndi PLC véi cac thiét bi :

—T— 10.0
I -
S o
0.4
10.5
10.6
10.7
n.o
na
n.z
> n.s
n.a L
24 Volt DC n.s 220 Volt AC
B <o  d
Lap trinh dang LAD : Chu thich :
0.0 . IQU.‘I | | 0.2 . IIIrQD.D)
— /| 1 /0 1 { , A |
10.0 : nt nhan dung
Qo0
| 10.2 : nit nhan mo may thuan
) 1 ¢ 10.3 : nlit nhan mé may nghich
qa Q0.0 : ngd ra noi voi cudn day
] |
1 |
Kt.

Q0.1 : ngd ra ndi voi cudn day

Kn.

Trang 65



SET (S) : Lénh dung dé dong cac diém lién tuc da duoc chon trude. Trong
LAD, logic ngd ra s& diéu khién dong dong diéu khién dén cac cudn day dau ra.
Khi dong diéu khién dén cac cudn day thi cac cudn diy dong cac tiép diém.
Trong STL, 1énh truyén trang thai bit diu tién ctia ngan xép dén cac diém thiét
ké. Néu bit nay c6 gia tri béng 1, cac 1énh S s€ dong 1 tiép diém hodc mot day
cac tiép diém (giGi han tir 1 dén 255). Noi dung ciia ngan xép khong bi thay do6i
boi cac 1énh nay.

Dang LAD : Khi tiép diém 10.0 dong lénh SET s& dong mot mang gdm n cac
tiép diém ké tir dia chi QO0.0.

Toan hang bao gé)m I, Q, M, SM,T, C,V (bit)

(0.0 Qo.a

— ) (5

Dang STL: Ghi gia tri logic vao mdt mang gdm n bit tir dia chi Q0.0

LD 10.0

S Q0.0, 5

RESET (R): Lénh dung dé ngit cac diém lién tuc duoc chon trudc. Trong
LAD, logic ngd ra s& diéu khién ngit dong dién cac cudn ddy dau ra. Khi dong
diéu khién dén cac cudn ddy thi cac cudén diy mo cac tiép diém. Trong STL,
lénh truyén trang thai bit du tién cia ngin xép dén cac diém thiét ké. Néu bit
nay co gia tri bang 1, cac 1énh R s& ngat 1 tiép diém hodc mot day cac tiép diém
(gidi han tir 1 dén 255). Noi dung ctia ngin xép khong bi thay d6i bai cac 1énh
nay.

Dang LAD : Ngit mot mang gom 10 cac tiép diém ké tir tiép diém co dia chi
Q0.0. Toan hang bao gdm L, Q, M, SM,T, C,V (bit)
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0.0 Qoo

| ")

10

Dang STL : X6a mdt mang gom 10 bit ké tir dia chi Q0.0.

LD 10.0

R Q0.0, 10

Lénh Pai s6 Bool.

Céc 1énh tiép diém dai s6 Bool cho phép tao lap cac mach logic (khong c6 nhé).
Trong LAD cac 1énh nay dugc biéu dién théng qua cdu triic mach, mac ndi tiép
hay song song cac tiép diém thuong dong hay céc tiép diém thudng mo.

AND (A)

Dang LAD : Dang STL :
0.0 101 Q0.0 LD 10.0
| | )
A 101
= Q0.0

AND NOT(AN) :

Dang LAD : Dang STL :
m.nl | |EJ|{.1 | run.n) LD 10.0
| I L
AN 10.1
= Q0.0
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OR (O):

Dang LAD : Dang STL :
I3 oo Q0.0
|00, &7 LD 10.0
10.1 O 10.1
_I I_
= Q0.0
OR NOT (ON):
Dang LAD : Dang STL :

) R0y LD 10,0

™

A OR 101
= Q0.0
Vidu:
Viét chuong trinh diéu khién mé may dong co bang PLC.
Lap trinh LAD Ghicha :
o, ) & 10.0 : Nut nhan ding

10.1 : NGt nhAn m&
Q0.0 : Cudn day KDBT
Q0.0 : Tiép diém duy tri

Lénh Tiép diém dic biét.

Ti€p di€m ddo, tdc dong canh xudng, tac dong canh Ién :

—NOT— N p
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C6 thé dung cac 1énh tiép diém dic biét dé phat hién sy chuyén tiép trang thai
clia xung (suon xung) va ddo lai trang thai ciia dong cung cap (gia tri dinh cua
ngin xép). LAD sir dung céc tiép diém dic biét nay dé tic dong vao dong cung
cap. Cac tiép diém dic biét khong co toan hang riéng cia nén ta phai dat chung
phia trudc cudn day hodc hop dau ra. Tiép diém chuyén tiép duong/am (cac
1énh sudn trudc va sudn sau) co yéu cau vé bo nhé, bai vay ddi v6i CPU 214 ¢b
thé str dung nhiéu nhét 1a 256 1énh.

Vi du minh hoa:

Dang LAD : Dang STL :

00 0.0 LD I0DO0

=
o
o
I m

=
=]

0.0 0.1 LD 100
| [ | I
N ED
_| | | ™ \ ) _ oo1
m_nl - ruu_:s LD 100
— | INCT] { ) NOT
= Qo2
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Biéu dd thoi gian :

0.0

Q0.1 ﬂ

Tiép diém trong vung nhé dic biét :

SMO0.0 : Nguogc lai vi SMO.1, vong quét dau tién thi md nhung tir vong quét
th{r hai tr¢ di thi dong.

SMO.1 : Vong quét dau tién tiép diém nay dong, ké tir vong quét thir hai thi mo
ra va gift nguyén trong sudt qua trinh hoat dong.

SMO0.4 : Tiép diém tao xung véi nhip xung v4i chu ky 1a 1 phit.

SMO.5 : Tiép diém tao xung v&i nhip xung voi chu ky 13 1s

7.2 Nhém Iénh vé Timer.

Timer 14 b6 tao thodi gian tré giira tin hiéu vao va tin hiéu ra nén trong diéu khién
thudng duoc goi 1a khau tré. Néu ky hiéu tin hiéu (logic) vao 1a x(t) va thoi gian
tré tao ra bang Timer 1 T thi tin hiéu du ra cta Timer d6 s& 1a x(t — 1)

S7-200 c6 64 bd Timer (v&1 CPU 212) hoac 128 Timer (voi CPU 214) dugc
chia lam 3 loai khac nhau:

Timer dong cham khong c¢6 nhé (On-Delay Timer), ky hi¢u la TON.

Timer m& cham khong nhd (Off —Delay Timer), ky hi¢u TOF.

Timer dong chdm c6 nhé (Retentive On-Delay Timer), ky hi¢u TONR.
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T
TON

Omn OXr

Taoo
TONR

ToF

TON Txxx, PT

il R

TONE Txxzx, PT

TOF Txxx, PT

v IV IV [V
221 222 224 2%

Ba loai Timer ctia S7-200 phan biét véi nhau & phan tng cua nd ddi voi trang
thai logic dau vao.

Ca hai Timer kiéu TON va TONR cung bat ddu dém thoi gian ké tir thoi diém
c6 suon 1én & tin hiéu dau vao, diu vao chuyén trang thai logic tr 0 1€n 1, duoc
goi la thoi gian Timer dugc kich. Khi gié tri thoi gian ctia Timer lon hon hoac
bang gia tri dat trude thi tiép diém cta Timer s& dong lai. Lic ndy Timer vin
tiép tuc dém thoi gian cho dén gid tri max.

Khi ddu vao c6 gia tri logic bang 0, TON tu dong reset con TONR thi khong.
Timer TON duogc dung dé tao thoi gian tré trong mot khoang thoi gian (mién
lién thong), con voi TONR thoi gian tré s& dugc tao ra trong nhiéu khoang thoi

gian khac nhau.
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Timer TOF dung dé m& chadm mot ngo ra sau thoi gian didt trude nao do, ké tir
khi logic ngd vao chuyén tir 1 xuéng 0. Khi ngd vao Timer 1én 1, tiép diém cia
n6 dong ngay lap tirc va dat gia tri thoi gian bang 0. Khi ngd vao xubng 0,
Timer s& dém thoi gian cho dén gia tri dit trude thi tiép diém Timer s& mo ra.
Timer TON, TOF va TONR déu c6 3 loai voi 3 d6 phan giai khac nhau, do phan
giai 1ms, 10ms va 100ms. Thoi gian tré T dugc tao ra chinh 1a tich cua do phan
giai cia by Timer duoc chon va gia tri dat trudc cho Timer. Vi du Timer c¢6 do
phan gidi 10ms va gid tri dit trudc 50 thi thoi gian tré 14 500ms.

D0 phan gidi cac loai Timer cua S7-200, dugc trinh bay trong bang 7.1.

Timer Do phan giai | Gia tri cuc dai | S6 hiéu Timer
1ms 32,767 s T32 va T96

TON, TOF |10 ms 327,67 s T33 +T36, T97 + T100
100 ms 3276,7 s T37 + T63, T101 + T127
1 ms 32,767 s TO va T64

TONR 10 ms 327,67 s T1+ T4, T65 + T68
100 ms 3276,7 s T5+ T31, T69 + T95

Bang 7.1: B0 phan gidi cia cadc Timer
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7.2.1 Khai bao sir dung Timer.

LAD Mo ta Toan hang
TON-Txx | Khai bao Timer s6 hiéu xx kieu TON de | Txx: S6 hiéu Timer
TOF-Txx | tao thoi gian tré tinh tir khi dau vao IN PT: VW, T, (word) C,
N dwoc kich. Neu nhu gi tri dém tikc thoi | IW, QW, MW, SMW,
lon hon hodc bang gia tri dat trwoc PT tha | C, IW, hang so
| pT T-bit ¢ giﬁ tri logic bang 1. c6 the reset
Timer kieu TON bing lenh R hodc bing
gia tri logic 0 tai dau vao IN.
TONR.-Txx | Khai bao Timer s6 hiéu xx kieu TONR de | Txx: So6 hiéu Timer
. tao thoi gian tré tinh fir khi dau vao IN PT: VW, T, (word)
IN dwoc kich. Néu nhw gia tri dém fic thoi | C,IW.QW, MW,
16n hon hoic bing gia tri dit trée PT thi | SMW, AC, ATW,
| PT T-bit c6 gia tri logic bing 1. Chi cé the | hing 50
reset Timer kiéu TON bing lénh R cho T-
bit.

Khi st dung Timer TONR, gié tri dém tirc thoi duoge luu lai va khong bi thay

d6i trong khoang thoi gian khi tin hiéu dau vao co logic 0. Gi tri ctua T-bit

khong duoc nhé ma hoan toan phu thudc vao két qua so sanh gitta gia tri dém

turc thoi va gia tri dat trudce.

Khi Reset mot bo Timer, T-word va T-bit ctia nd ddng thoi duge x6a va co gia

tri béng 0, nhu vay gia tri dém tirc thoi duge dat vé 0 va tin hiéu dau ra cling ¢6

trang thai logic 0.
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7.2.2 Mt s6 vi du vé Timer.

Vi du 1: Sir dung Timer kiéu TON

LAD FBD
| I2.0 T13 T23
| | n TON TON
‘ b Iz.0—IN
3 PT +3— T
STL
LD Iz.0
TCM T23, 3
Timing Diagram
I2.0 — i
 Maximum
value = 32767
T23 (current) -
23 (bit) — [
Vi du 2: Str dung timer kiéu TONR
LAD FBD
‘ I2.1 T2 T2
|| 1y TONR TONR
‘ b Iz.1—IN
10 7 FT +10-{PT
STL
LD I2.1
TONR Tz, 10
Timing Diagram
Iz.1 _I—I—l
! ' ! _= 7 Maximum
. ' ' value = 32767
! - ' PT=10
Tz (current) : :
T2 (bit)
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Vi du 3: Str dung timer kiéu TOF

LAD FBD
‘ 10.0 T23 T33
TOF
‘ | w T 10.0 -
3 dpT +3 7| BT
STL
LD 10.0
TOF T33, 3
Timing Diagram
10.0 1 —
. PT=3 S PT=3
T33 (current) / :/E/ \—
T23 (bit) | ] S
Vidu 4:

Lap trinh logic cho PLC diéu khién day chuyén san xuit gdm 3 dong co hoat
dong theo yéu cau sau :

Nhén nuat khéi dong cho dong co D1 chay, sau 5s cho phép van hanh D2.

Nhan nat khai dong cho dong co B2 chay dong thoi luc nay dong co D1 ngirng,
sau 10s thi cho phép van hanh dong co D3.

Nhén nat khéi dong cho dong co D3 chay dong thoi dong co D2 ngirng.

Nhan nat dimg thi bat ky dong co ndo chay ciing phai ngirng.

So do két néi PLC :
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o o 0.1 20.0
B
— = 92 0.1
L 0.2
- so2
0.5 0.3
0.8 =0, 4
0.7 &0.5
n.o
=0 &
1.1
=07
.2
- n.a 0.0 l
.4 (=11 |
24 Volt DC ol 220 Volt AC
A (et (V| oA -

7.3 Lénh Counter.

Counter 12 bd dém thuc hién chuc nang dém suodn xung, trong S7-200 cac bd
dém duoc chia 1am 3 loai : B dém 1én (CTU), bo dém xudng (CU) va bo dém
1én/xubng (CTUD).
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L et
g — T cTU
F
B —Ek
o
— PV
—{ oo CTUD
— <D
—E
— PV
— oo CTD
— LI
pu— Pﬁ;
?— CTTT Cxxx, PV
L CTTD Cxxx, PV
CTD Cxxx, PV
v v vV [V
221 222 224 226

7.3.1 B) dém lén CTU:

Pém s6 sudn 1én cua tin hiéu logic dau vao, tic 1a dém sd 1an thay doi trang thai
logic tir 0 1én 1 cta tin hiéu. S6 xung dém duoc ghi vao thanh ghi 2 byte cia bd
dém, goi 1a thanh ghi C-word. N6i dung cta thanh ghi C-word, goi 1a gia tri
dém tic thoi cia bd dém, luén duge so sanh véi gia tri dat trudc cua bo dém,
dugc ky hiéu 1a PV. Khi gia tri dém tic thoi bang hodc 16n hon gié tri dat trudc
nay thi bd dém bao ra ngoai bang cach dat gia tri logic 1 vao mdt bit dic biét
ctia nd, goi 1a C-bit. Trudng hop gid tri dém tirc thoi nho hon gia tri dat trude thi
C-bit c6 gia tri logic 1a 0.
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7.3.2 Bo dém lén/xubéng CTUD:

Pém 1én khi gip sudn 1én cua xung vao cong dém 1én, ky hiéu 1a CU hoic bit
thir 3 ctia ngin xép trong STL, va dém xudng khi gip sudn 1én cia xung vao
cong dém xudng, ky hiéu 1a CD trong LAD hodc bit thir 2 cua ngin xép trong
STL.

Khac vai cac bd Timer, cac bd dém CTU va CTUD déu c6 chan ndi vai tin hidu
diéu khién x6a dé thuc hién viéc dit lai ché d6 ban dau (reset) cho bd dém, duoc
ky hiéu bang chit cai R trong LAD, hay duoc qui dinh 13 trang thai logic cta bit
dau tién cua ngan xép trong STL. B6 dém duoc reset khi tin hiéu xo0ad ndy cd
muc logic 1 hoac khi I¢nh R (reset) dugc thuc hién voi C-bit. Khi bo dém duoc
reset, ca C-word va C-bit déu c6 gia tri 0.

Bo dém 1én CTU c6 mién gia tri dém tac thoi tr 0 dén 32.767. B6 dém
1én/xudng CTUD c6 mién gia tri dém tirc thoi tir —32.768 dén 32.767.

7.3.3 Bo dém xudng CTD:

Pém xudng tir gia tri dit trude khi co sudn 1én tac dong vao cong dém xudng.
Khi gia tri dém bang 0 thi ding dém va tiép diém cta nd s& dong. Khi chan
Load LD tac dong thi bo dém xudng s& md tiép diém va nap gia tri dit trude

Vao.
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LAD MG ta Todn hang
CTU — Cxx Khai bao bd dém tién theo swim 18n cia | Cxx : S6 hidu bd
= CU. Khi gia tri dém t¥c théi C-word | dém.
Cxx lon hon hoic bang ma try dat tnrce | PV(werd) - VW, T,
o R PV, C-bit (Cxx) co gi1a tr1 logic bﬁng 1| C, TW, QW, MW,
B dém dwoc reset khi dau vao R co ga | SMW, AC, AIW,
tri logic bang 1. B6 dém nging dém khi | hing  s6.  *VD,
C-word Cxx dat dwoc gia tri cue dai. *AC
CTD-Cxx | Khai bdo bd dém tién/lit, dém tién theo | Cxx : 50 hidu bd
sirm 1én cia CU, dém i theo swom 1én | dém.
— cua CD. Khi gia tn dém tirc thod C-word PV{word) : VW, T,
U Cxx 1dn hon hodc bing gia tri dit trirde | C. IW, QW, MW,
—] PV. C-bit (Cxx) cd gid tri logic bang 1. | SMW, AC, AIW,
_| D B$ dém ngimg dém tién khi C-word Cxx |hing  sé, *VD,
] dat dwoe gia try cwe da1 32.767 va ngiong | *AC
dém i khi C-word Cxx dat duroc ga try
cwe dal —32.768. CTUD reset khi dau
vao R cé gia tri logic bing 1.

7.3.4 Mot s6 vi du vé Counter

Vi du 5: Sir dung b$ dém CTU :

_|
_|

0.0
|

101
|

LD 10.0
ol LD 10.1
CTU C40, +5
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Gian do thoi gian :

40 [Iit]

Vi du 6: Sir dung bé dém CTD:

LAD FBD
I3.0 c50 €50
U Tep CTD 132.0_[co  crD
I1.0
— ——to
I1.0—/LD
i oy 3PV

STL
LD I3.0 //Count Down Input
LD I1.0 //Load Input
CTD CE0, 3

Timing Diagram

mo L[l Tl [Lil

Down ' |

Il,U__j_1

Load —, ;
S R

c ' 1
C50
(current) 0 | \L:_
C50 ., .
(bit) !
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Vi du 7: St dung bd dém CTUD :

LAD FBD
4. 48 c48
| o7 CTUD CTUD
! 14.0 —{cU
I3.
| oD I13.0 —cCD
12. 12.0 —R
I R
+4 —{pv
4— BV
STL
LD I4.0 //Count Up Input
LD I2.0 //Count Deown Input
LD I2.0 //Reset Input
CTUD cda, 4
Timing Diagram
I4.0 j
Up 1 1 1 . ! ! \
13.0 — L
Down ! ! L D | : !
1 I 1 \ 1 .
I2.0 : : : . : ! . ! . [
Reset 1 1 1 ' : : ! : ! !
| | | : . , ! , g !
A S B S O
1 1 |—|'3
C48 L I L
{current) @ ! : '
C48 | L .
(bit) L L
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7.4 Nhom Iénh so sanh.

Khi 14p trinh, néu céc quyét dinh vé diéu khién duoc thuc hién dya trén két qua
ctia viéc so sanh thi co thé s dung 1énh so sanh theo Byte, Word, DWord va
Real ctia S7-200. Nhitng 1énh so sanh ma PLC hd trg: So sanh béng, 16n hon

hoac bﬁng, nho hon hoac béng, 16n hon, nhé hon.

IN1 = IN2 INT >=1IN2 IN1 <=IN2Z
N1 = IN2 INT < IN2 IN1 <= IN2

MOi phép toan déu hd tro ddi véi kiéu dir lidu Byte, Word, Double word va

Real.

LAD N1 FED

==p
IN2

e =| == =
=B == ==D  =>R
=B »=| =D ==K
<= ==l ==D ==K
»B =l *D =R
<B <] <[ =R

Cach thirc thue hién 1énh so sanh: Liy gia tri ngd vao IN1 so sanh véi ngd
vao IN2. Néu théa man phép toan trong cdu lénh thi tiép diém so sanh s& duoc
dong lai.

Vi du 8 : Str dung 1énh vé Timer va So sanh, Viét chuong trinh diéu khién dén
giao thong tai nga 4 theo yéu cau: Xanh 4s, Vang 1s, Do 5s. C6 2 niit nhan &
ché do binh thudng va uvu tién.

Thuc hién twong tw véi Iénh Counter.

7.5 Nhém Iénh vé cong Logic.

Ngoai nhirng 1énh ghép ndi tiép, song song va tong hop céac tiép diém thi tap
1énh ctia S7-200 con cung cip cac cong logic AND, OR, EXOR thuc hién ddi
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v6i byte (8 bit hay 8 tiép diém), word (16 bit hay 16 tiép diém) va double word
(32 bit hay 32 tiép diém). Sau day la chi tiét cta timg cong:

Lénh AND:

PLC hd trg 1énh AND 2 Byte, AND 2 Word, AND 2 Double Word. CU phéap
1énh AND, OR va WXOR viét trong LAD va FBD va toan hang hd tro trong
cau lénh dugc trinh bay nhu hinh 7.1,

LAD FED
WAND_E WWAND_E
dev mok | 4m mok
dM1 ouTh
= M1 OUT = — |2
iz

WAND_E  WAND_W  WAND_DW

WOR_E WOR_W  WOR_DW
WXOR_B  WHORW WHOR_DW

Inputs/Qutputs Data Types Operands

INT, N2 BYTE IB. QB, VB, MB, SMBE, SB, LB, AC, "D, *LD, *AC, Constant
WORD IV, QAW MW, SMW, SW, T, C, LW, AC, AW, "D, *LD, *AC, Constant
DWORD ID, G0, VD, MD, SMD, 5D, LD, AC, HC, *WD, *LD, *AC, Constant
ouT BYTE IB. QB, VB, ME, SME, SB, LB, AC, "WD, *AC, *LD
WORD IV, QAW W MW, SMW, SW, T, C, LW, AC, ™D, *AC, *LD
DWORD 1D, G0, VD, MD, SMD, 5D, LD, AC, *VD, *AC, *LD

Hinh 7.1: Lén AND va cac toan hang hd tro ngd vao, ngd ra

Y nghia:
Lénh thuc hién phép AND tung bit cua hai Byte, hai Word hodc hai Double
Word ngd vao IN1 va IN2, két qua duoc ghi vao 1 byte, 1 Word hay 1 Double

Word & ngd ra OUT, dia chi ngd ra c6 thé gibng ngd vao.
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Vi du: Lénh AND 2 Byte:

Hetwork 1 Metwark, Title
[ LENH &MD 2 BYTE

0.0 WAND_B

—] e END H
VE10 N1 auT kyvE2o
vE204INz

vB1o |1 (0|0 |01 |1 |1 |0

vB20 |0 (0|1 |1 |0 |1 |1 |1

Kétqué VB20 0|0 (0(0]j0 (1 |1]0

7.6 Lénh OR:

PLC hd trg 1énh OR 2 Byte, OR 2 Word, OR 2 Double Word. Cu phéap lénh
AND, OR va WXOR viét trong LAD va FBD va céc phép toan hd tro trong ciu
1énh duogc trinh bay hinh 7.1.

Y nghia:

Lénh thuc hi€n phép OR tung bit ctia hai Byte, hai Word hodc hai Double
Word ngd vao IN1 va IN2, két qua duoc ghi vao 1 byte, 1 Word hay 1 Double
Word & ngd ra OUT, dia chi ngd ra c6 thé giéng ngd vao.

Vidu: Lénh OR hai Byte:
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WOR_B

YBO-IN1

WE1- N2 CUT FvEl

Két qua VB1 (1o 1|11 |1]1]1

7.7 Nhém Iénh vé cac phép toan logic.
Cac I¢énh toan hoc trong PLC gém cO: Lénh cOng , 1énh trur, Iénh nhan, Iénh
chia. Cac 1énh toan hoc nay déu hd trg véi kiéu dit liéu Word, Double Word va

Real.

LAD FeD
ACO_| ACLC_|

= EM ENO = EM EMO

1M1 QUT =
M1 OUT = M2

= INZ

1

ADD_I RDD_ D ACD_R
sUe_l SUE_D SUB_R
ML _I ML _D MUL_F
Div_I Div_[d1 DivY_R

Hinh 7.3: Cac Iénh toan hoc
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7.7.1 Lénh Cong s6 nguyén 16 bit.
Dang LAD : Dang STL :

ADD I

— ¥ +1I - VWO, VW2

Wi/ 0- TN 1

w2 IN2  OUT w2

Y nghia :
Lénh thyc hién cong cac s6 nguyén 16 bit IN1 va IN2 , két qua 1a sb nguyén 16
bit dugc ghi vao OUT, IN1 + IN2 = OUT, IN2 va OUT c6 thé cung dia chi,
thudc cac vung nhd sau
IN1, IN2: VW,T ,C, IW, QW, MW, SMW, AC, AIW, const.
OUT : VW,T ,C, IW, QW, MW, SMW, AC, AIW
Cac 1énh cong véi s6 nguyén 32 bit va sé thuc ciing dwoc thuce hién twong
tu.

7.7.2 Lénh trir s6 nguyén 16 bit.

Dang LAD : Dang STL :
SUB I
—|EN +I - VWO, VW2
VI IN1
w24 IN2  OUT iy
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Lénh duogc thuc hién phép trir cac sé nguyén 16 bit IN1va IN2 , két qua 13 sb
nguyén 16 bit va dugc ghi vao OUT, ttrc 1a : IN1 — IN2 = OUT, dia chi thudc
cac vung nh¢ sau
INL, IN2: VW, T .C, IW, QW, MW, SMW, AC, AIW, const.
OuUT : VW, T ,C, IW, QW, MW, SMW, AC, AIW.
Cac Iénh trir véi s6 nguyén 32 bit va s6 thwre ciing dwoc thwe hién twong tu.

7.7.3 Lénh nhan s6 nguyén 16 bit.

Dang LAD : Dang STL.
MUL
— BN MUL VWO, VDO
W4 IN 1
vz N2 OUT|voo

Y nghia :
Lénh thuc hién phép nhan 2 sd nguyén 16bit IN1 va IN2. Két qua 32 bit chira
trong tir kép OUT (4 byte).
7.7.4 Lénh chia s6 nguyén 16 bit .
Dang LAD : Dang STL :
DIv
EN
wwidmet MOVW VW0, VW6
DIV VW2, VD4
s = T2 OUT upa
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Lénh thuc hién phép chia sé nguyén 16 bit IN1 cho sé nguyén 16 bit IN2. Két
qua 32 bit chira trong tir kép OUT (4 byte) gdm thuong sé ghi trong mang 16 bit
tir bit 0 dén bit 15 (tir thip) va phan du ciing 16 bit ghi trong mang tir bit 16 dén
bit 31 (ttr cao).

Trong 1€nh nay c6 st dung cac bit nhé dac biét sau dé bao trang thai.

Két qua SM1.0 | SM1.1 |SM1.2 | SM1.3
tinh
=0 1
Bao tran 1
S6 am 1
Mau=0 1

7.8 Nhém Iénh di chuyén va trao doi dir liéu.

Cac Iénh di chuyén thuc hién viéc di chuyén hodc sao chép dir li¢u tir ving nay
sang ving khac trong bo nhd. Lénh dich chuyén thuc hién viéc di chuyén hay
sao chép ndi1 dung mdt byte, mdt tir don, hodc mot tir kép tir viing nay sang vung
khéc trong bo nho.

Lénh trao doi ndi dung cua hai byte trong mot tir don thuc hién viéc chuyén noi
dung cua byte thip sang byte cao va nguoc lai chuyén ndi dung cua byte cao
sang byte thap cua tir do.

7.8.1 Lénh di chuyén dir liéu.(MOV).

Lénh di chuyén di liéu tir ving nhé niy sang ving nhé khac. Lénh MOV hd tro

cho cac kiéu dir liéu Byte, Word, Double Word va Real.
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MOV B :

Dang LAD

EN

yEO-IN

MOV B

ouT

B0

Y nghia:

Dang STL

MOVB VB0, VB0

Lénh sao chép ndi dung cua byte ¢ dia chi ngd vao IN sang byte c6 dia chi &

ngd ra OUT. Pia chi cua byte ngd vao IN va dia chi byte ngd ra OUT c6 thé

giong nhau, thudc cac vung sau:

IN: VB, IB, QB, MB, SMB, AC, const

OUT: VB, IB, @B, MB, SMB, AC,

Vidu:
Dang LAD Dang STL
0.0 MOV B
— =
LD 10.0
MOVB 0, VBO
n-4IM COUT kven
0.1 MOV B LD 10.1
— e MOVB 12, VBO
124IN  OUT}ven
Giai thich:

Néu tiép diém 10.0 dong thi lay gia tri 0 ghi vao byte VB0 (x6a VBO0)

Trang 89



Tiép theo dong tiép diém 10.1 thi ldy sé 12 ghi vao VBO0. Két qua dia chi byte
VB0 c6 gia tri bang 12 (nhi phan).
MOV_W:

Dang LAD Dang STL

MOV W
EN MOVW VW0, VWO

Wi/ 1IN OUT w0

Y nghia :

Lénh sao chép nd1 dung cua Word ¢ dia chi ngd vao IN sang Word c6 dia chi &
ngd ra OUT, dia chi ngd ra c6 thé gidng ngd vao, nim trong cac ving sau:

IN: VW, IW, QW, MW, SMW, AC, const

OuUT: VW, IW, QW, MW, SMW, AC

MOV_DW :
Dang LAD Dang STL
MOV DW
EN MOVDW VDO, VDO

WD IN OUT DD

Trang 90



Y nghia :

Lénh sao chép ndi dung cua DWord ¢ dia chi ngd vao IN sang DWord c6 dia
chi & ngd ra OUT, dia chi ngd ra c6 thé gidng ngd vao, nim trong cac ving sau:
IN: VD, ID, QD, MDW, SMD, AC, const

OUT: VD, ID, QD, MD, SMD, AC

MOV _R:

Dang LAD Dang STL

MOV R
MOVR VDO, VDO

VDo IN OUT D0

Y nghia :
Lénh sao chép ndi dung cua sb thuc chira trong double word c¢6 dia chi ¢ ngd
vao IN sang double word cé dia chi & ngd vao OUT, dia chi ng ra c6 thé giéng
ngd vao, thuong nam trong cac vung sau:
IN: VD, ID, QD, MD, SMD, AC, const
OUT: VD, ID, QD, MD, SMD, AC
Dir liéu dugc ghi vao trong cac dia chi nay theo nguyén tic sau :
Phan nguyén ghi vao word thap
Phén thap phan ghi vao word cao

Vidu:
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1.0 MOV R

0.0000000IN QUT DD

101 M%V_R
| o

20.20000- IN OUTFvDD

Giai Thich :
Tiép diém 10.0 dong thi x6a double word 0 (VDO), tiép diém 10.1 dong thi ghi
sb thuc 30,2 vao double word VDO, két qua nhu sau :

VW2 (word cao) VWO (word thap)
20 (nhi phan) 30 (nhi phan)

7.8.2 Lénh tang giam dir li¢u.

Lénh Tang Byte.
Tang gia tri ngd vao(IN) 1én 1 va dua két qua sang ngd ra(OUT).
Dang LAD : Dang STL :
INC_B
— | INCB VBO

wROIN OUT [vED

Y nghia :
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Lénh nay c6 tac dung cong sé nguyén 1 don vi v6i ndi dung ciia byte co dia chi
& ngd vao IN, két qua duoc ghi vao byte ¢ dia chi & ngd ra OUT. Byte IN va
byte OUT cé6 thé cung dia chi. Lénh nay c6 st dung cac bit nhd dac biét SM1.0,
SM1.1, SM1.2 dé bao trang thai két qua phép tinh theo nguyén tic nhu sau :

Két qua SM1.0 | SM1. [SM1.2
tinh 1
=0 1
S6 am 1
> byte 1
Vidu:
Dang LAD : Dang STL :
0.0 MOV B MOVB 10, VBO
| —fex
10qIN___ OUTvea
10.1
L e INCB VB0
RO IN CUT vED
Giai thich :

Tiép diém 10.0 dong thi s6 10 duoc ghi vao VBO, tiép diém 10.1 dong thi noi
dung ctia VBO ting 1én 1 don vi va két qua duoc luu lai VBO. Lic ndy VB0 =
11.

Tuong tu nhu vy ngudi hoc cé thé thir cho 1énh ting Word, ting Double Word.
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Lénh Giam Byte.
Lénh trir ndi dung cua byte ngd vao(IN) b6t 1 don vi sau d6 luu két qua dat

duoc vao ngd ra OUT.

Dang LAD : Dang STL :

DEC B
—EN DECB VBO

VBOIN OUT VED

Y nghia :

Lénh nay co tac dung 14y ndi dung cta byte co dia chi & ngd vao IN trir di 1
don vi , két qua dugc ghi vao byte co dia chi & ngd ra OUT , byte IN va byte
OUT c6 thé cung dia chi va & 1énh nay cling st dung cac bit nhd dac biét
SM1.0, SM1.1, SM1.2 dé bao trang thai két qua phép tinh theo nguyén tic nhu

Sau :

Két qua SM1.0 | SM1. |SML1.
tinh 1 2

=0 1

S6 am 1

> byte 1

Tuong tu nhu Iénh giam byte, ngudi hoc tu kiém tra lénh giam Word va Double
Word.
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7.9 Lénh Chuyén doi.
7.9.1 Chuyén d6i s6 nguyén sang mi led 7 doan:
Dang LAD : Dang STL :
SEG 111 SEG VB0, VB0

vBOIN OUT B0

Y nghia:
Lénh ndy c6 tic dung chuyén dbi cac s trong hé thap luc phan tir 0 dén F (dang
nhi phin) chira trong 4 bit thip ctia byte c6 dia chi & ngd vao IN thanh gia tri
BIT chura trong 8 bit ctia byte c6 dia chi & ngd ra OUT tuong ing véi thanh led
7 doan CK, dia chi ngd ra co thé giébng ngd vao, nam trong nhiing ving sau:

IN: VB, IB, QB, MB, SMB,AC, const

OUT: VB, IB,AB,MB,SMB,AC

(1M Segment {QOUT) {IM) Segment (OUT)

LsD Display -gfe dcb LSD Display -gfe deb
0 r 0011 1111 8 - 9111 1111
1 ! 0000 0110 2 9 i 0110 0111
2 c 0101 1011 fIQIb A - 0111 0111
3 - 0100 1111 E|—|C B :E, 0111 1100
4 L 0110 0110 —_— cC i 0011 1001
5 c 0110 1101 D ! 0101 1110
6 L 0111 1101 E - 0111 1001
7 i 0000 0111 F = 0111 0001

Hinh 7.4: Bang ma 7 doan cho led loai Catot Chung
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Vidu:

Metwork 1 Meatwaork 1 SER

SEG LD 1.0 VB48 AC

_{I DI_ EN  ENO ; SEG VE44, ACT

T (display character)

WE4E 4N OUTFACHT

Giai thich: Gii sir trude khi chuyén doi VB48 c¢6 gid tri bang 05H, sau khi
chuyén dbi s& cho két qua 13 6DH.
7.9.2 Lénh chuyén déi ma BCD sang s6 nguyén:

Dang LAD : Dang STL:

BCD I

B BCDI VWO

Wiw/0m [N OUT 0

Y nghia.

Lénh nay thuc hién phép bién d6i mot sé dang ma BCD 16 bit chia trong word
c6 dia chi & ngd vao IN sang s6 nguyén dang nhi phan 16 bit chia trong word
c6 dia chi & ngd ra OUT, dia chi ngd ra c6 thé gidong ngd vao, thuong nam trong
cac vung sau :

IN: VW, T, C, IW, QW, MW, SMW, AC, AIW, const

OuT: VW, T, C, IW, QW, MW, SMW, AC.
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7.10 Lénh vé dong ho thoi gian thuec.

Trong thiét bi diéu khién lap trinh PLC S7-200 ké tir CPU 214 tr¢ di thi trong
CPU c6 mot dong hd ghi gia tri thoi gian thuc gdm cac théng s6 vé Nam, thang,
ngdy, gid, phat, gidy va ngay trong tuan. Pong hd ndy duoc cap dién lién tuc
bdi ngudn pin 3V.

Khi thyc hién l4p trinh cho cac hé thong ty dong dicu khién can cap nhat gid tri
ddng ho thoi gian thuc nay ta sir dung 2 1énh sau :

Lénh doc tho1t gian thyec:

Dang LAD : Dang STL :
READ RTC
—EN
TODR VBO
wB0 T

Y nghia :
Lénh nay doc ndi dung cta dong ho thoi gian thuc rdi chuyén sang ma BCD va

luu vao bo dém 8 byte lién tiép nhau theo thir tu nhu sau:

Byte 0 | Nim (0 =+ 99)

Byte | | Thapg(l=* 12

Byte 2 | MNgay( 1l =+31)
Byred | GiF(0=23)

Byte 4 | Phut{ 0 = 59)

Byte 5 | Gy (0 =59

By 6 0

Byte 7 | Mgy trong tudin il =7
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Trong do byte dau tién duogc chi dinh béi toan hang T trong cdu 1énh, byte 7 chi

sir dung 4 bit thap dé luu gia tri cac ngdy trong tuan.

Lénh dat thoi gian thyc:

Dang LAD : Dang STL :
SET RTC
—EN
TODW VB0

vBOq T

Y nghia :

Lénh ndy c6 tac dung ghi ndi dung ctia bo dém 8 byte voi byte dau tién duogc chi

dinh trong toan hang T vao déng ho thoi gian thuc. Trong d6 T thudc 1 trong
nhitng vung nh¢ sau : VB, IB, QB, MB, SMB.

Neéu can di€u chinh cac thonng s6 vé€ nam, thdng, ngady, gio, phut, gidy, ngay

trong tuan thi diéu chinh cic byte nhu sau

Byt ()
Erte |
Byte 2
Byte 3
Brte 4
Byte 3
Byt 6
Byt 7

MNam (0 =+ 97)

Thing (1= 17)

Ngap{ | =31)

Gid [ 0 =+23)

Phit{ 0 = 59

Gy (0 =57

0

Mgiy trong tudn (1 =7)
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Vidu:

Pé diéu chinh gia tri ngay ta lam nhu sau :

Dang LAD

0.0

Dang STL

VB 100

EMN

READ RTC

VB 102

EM

1N

MOV B

OUT acn

AL

EM

INC_B

OUT farn

AT

MOV _B

QOUTFveine

Gia tri trede xr 1y -

VB100

B101
VB102

B103

VB104
WVB105

VB106
VB107

EN

SET RTC

LD 10.0

TODE. VB100
MOVE VB10Z, ACO
INCB ACO

MOVB ACO, VB102
TODW WVB100

Gia tri gau khi xar 1y :

2003 — | TB100
02 VB101
30 VB102
00 VB103
20 VEBE104
35 VB105

VB106

VB107

2003
02
31
09

20
35
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BAI 8: TIN HIEU ANALOG
8.1 Tin hiéu analog va by A/D

Khac véi tin hi¢u s, ngd vao va ngd ra chi c¢o hai trang thai 1a ON hoac OFF

(muc 1 hoac 0), tin hi€u analog c6 bién do lién tuc theo thoi gian.

R?ltage

& continuous

\r.__.p

-y,
""-——'-"I’L t

Hinh 8.1: Su khac biét gitra tin hi¢u sb va tin hiéu tuong tu

Phan 16n nhitng hién tuong xay ra trong thuc té déu ¢ dang analog. Cac cam
bién ngd co tin hi€u ra dang analog nhu: Cam bién nhiét do, cam bién ap suat,
cam bién dong chay, cam bién muc..... Nhitng co cdu chip hanh co tin hiéu
diéu khién dang analog: Vale tuyén tinh, bién tan.....

8.2  Thoi gian lAy miu, tin s6 liy miu.

Pbi voi ngd vao ctia PLC hay may tinh, tin hiéu analog khong duoc doc lién tuc
ma s& duoc lay miu vao nhiing khoang thoi gian nhat dinh. Sau d6 tin hiéu
analog dugc chuyén ddi sang tin hiéu sé nho bo A/D. Trong mdt khoang thoi
gian nhét dinh, néu s6 mau lay cang nhiéu thi d6 chinh xac cang tang. Tuy nhién
mdi bd A/D chi c6 thé thu thap duoc mot s6 mau nhit dinh trong mot gidy. Poi

v6i PLC thi tan s 1dy mau c6 thé dat 20hZ.
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Voltage is sampled during these time periods

/ )\T\H“‘m,‘
/ \ ~_
voltage // \ “xmm
A Vs ~__
¥ 1 -
time
— - e =
T = (Sampling Frequency)™ Sampling time

Hinh 8.2: Cach ldy mAu tin hiéu tuong tu

8.3  Cac thong s6 ciia by A/D.

Mot bd A/D dugc danh gia dua vao cac thong sb6 nhu: SO bit chuyén doi, thoi
gian léy mau, toc do chuyén doi, sai sb chuyén doi, tAm dién ap hodc dong dién
ma bd A/D c¢6 thé chuyén dbi. Cac thong s6 ndy thuong duoc cho bdi nha san

xuét. Hinh 8.3thé hién cac thong s6 ctia bo A/D.
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V(t) = Tinhiéu analog.

r = Khoang thoi gian 1ay mau clia bé A/D.

[ = Thoi gian.

ty by = Thoi gian bat dau va két thuc 1ay mau.
V(ty), V(ty) = Dién &p bat dau, két thuc clia mau.
V:rum* Vma:r = Day dién ap ngd vao cua bd A/D.
N = S0 lwong bit cua bé A/D.

Hinh 8.3: Céc thong sb can quan tim ctia bd A/D
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R — 2'\' (1)

4

max V

_ min
Verror = ( R )

V. =V,
N - I.VT[( = in I)/nm )(R —1 )] (3)

max ~ " min

N

VC = ((R _ 1))( Vma.\' - me)
Hinh 8.4: Quan hé giira cac thong s trong bo A/D

+V

min

(4)

Ghi chu:

Cong thte 1: Quan hén giira s6 luong bit va d6 phan giai cua timer

Cong thuc 2: Sai s6 luong t.

Cong thtrc 3: Quan h¢ gitra gia tri sb nguyén cua bo A/D v6i Vin Viin, Vinax,
Vmin, R.

Cong thtrc 4: Quan hé gitra dién ap dua vao vo1 N, Viax, Vmin, R.

8.4 A/D trong PLC S7 200.

Pbi voi PLC thi bo chuyén doi A/D thuong sir dung 8 bit, 12 bit, 16 bit. TQy
theo yéu cau k¥ thuat, do chinh xac, tinh kinh té ma nguodi 1ap trinh chon bd
A/D nao cho phu hop.

8.4.1 Céu truc dir liéu ciia bd A/D trong PLC S7 200.

Module analog trong S7 200 thuong st dung loai 12 bit. Tin hi€u vao cua
module analog ¢ dang dién ap hodc dong dién, dién ap co thé duong hodc am,

dir liéu chuyén do6i c6 thé ¢ dang don cuc hoac ludng cuc. Tuy thudc vao dang
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chuyén do61 ma cach sap x€p cac bit dit liéu cling c6 su khac nhau. Hinh ....

Trinh bay cach sip xép cac bit dit liéu dang don cuc va ludng cuc.

MSB LSB
15 14 3 2 0
AW XX I 0 l Data value12 Bits l 0 ] 0 [ 0 ]
Unipolardata
MSB LSB
15 4 3 0
AW XX | Data value 12 Bits |ofo]ofo]
Bipolardata

Hinh 8.5: Cach dinh dang céc bit dit li¢u trong module analog cua S7 200

8.4.2 Mot s6 module analog ciia S7 200 thwong dwoc sir dung.
8.4.2.1 Module analog EM231
Cac thong so6 ky thuat.

Module EM 231 EM 231
Mumbet of inputs 4 a
Impt type 0-10% f 0-20ma, O-10% f 0-20mA,
O-10%, 0-3%, +- 2%,
\oltade randes O-10%, 0-5% +i- 285 (Ch0-3)
LT Y+ DY -0, 0-5Y +i- 5%
+i- 2 8% 0-20m&, (Ch 6-71
Resolution 12 Bit 12 Bit
Izalation yla] gt}
Dimenzionz (W x H x O 71,2 %80 x 62 mm 71,2 =80 x 62 mm
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Cach két noi ngo vao.

EM231

Current transmitter

r"—l-“.
R

“oltage transmitter

e

Unused input

SNANEOENANTENNNEN AN AN RNV

[ RA A+ A- RB B+ B—- RC C+ C— RD D+ D-|
— EMZ231
o~ T Ald —
—_ M
—
'--.._/—“-———_______——-_______'______-r—*‘_ﬂ_ _—__‘“———________
[Mm L+ L | = . - e | Gain || Configuration |
SYESTESVESVARVIRY
@ @ farmrarnrar
(2a) "~ ~ -
\T/— L Mot used

24 VDC power and
common terminals

Switch chon gia tri ng6 vao va d¢ phan giai.

EM231
S Ton
lLoff
1 2 3 4 5 B
DIP ONT
Fixed Terminal Block Gain Configuration
Unipolar
sw1 W2 W3 Full-Scale Input Resolution
OFF ON Oto 10V 25 my
oM IRGERY 1.25 mV
ON OFF
0to 20 mA 5 pA
Bipolar
Full-Scale Input Resolution
SW1 sSwW2 SW3
OFF ON 5V 25 my
OFF
ON OFF 25V 1.25 mV
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Luuy:

Dong dién ngd vao: 0 dén 20mA.

Do phan giai: SuA hay tir 1,25mV dén 2,5mV.

Gia trj s6 ngd vao: -32000 dén 32000(ludng cuc) hay tir 0 dén 32000(don cuc).

Mach ngo vao cia Module EM231.

cHo A A T l Input Block Diagram for EM 231
R
c
ﬂ c
= - CT
) VR I i
A Wy et ~ GAIN ADJUST
R T
.
cHq Bt AN + L
R — Instrumentation_ K’“‘j}_ At
— ~. AMP T BUFFER
= Tc = — ~
5 | - T — ™ ASD Converter
=} Wiy —— - ;
R A=2 L~ -
' A — 11
cHe Cr—T W T
s1tR —.
RI i c
oop = C
N
c- W ~—
R A=T
CH7 D+ T Wiy | T
s2R = Cl
—] c
Rloop = _|__[;T
o 0 -
R A=8
Input filter MUX 8 to 1

8.4.2.2

Ciac thong so ky thuat.

Module analog EM235

Module EM 235
Mumber of inputs 4

Input type O-10% F0-20m2
Voltage ranges O-10% F0-5 %
Resolution 12 Bit

|zolation no

Mumber of outputs

1

Cugtpt type 0-10% f0-20ma,
. 12 Bit waltage
R It
FCLtEn 11 Bit current
Izalation no

Dimensions 0 x H x D)

1,2 = 80 = 62 mm
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Cach két ndi ngd vao, ngd ra.

Voltage transmitter ( £ }

-

Current transmitter

Unused input

QDOPPIIIIINID

| RA A+ A-

RB B+

B- RC C+ C- RD D+ D- |

EM235

/\—/\y

=

L+

i

MO VO

10

Gain

Offset

Configuration

O

| J—

Load

AAAAAA

B

6
N T

Fixed Terminal Block

Gain Offset

Configuration

Ton
L Off
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Configuration Switch
T 3 - - : - Full-Scale Input Resolution
ON ON OFF ON OFF OFF 0to 50 mV 12.5 uV
ON ON OFF OFF ON OFF 0tc 100 mV 25wV
ON OFF ON oN OFF OFF 0to 500 mV 125 uV
ON OFF ON OFF ON OFF Oto 1V 250 uVv
oON OFF OFF OoON OFF OFF Oto5V 1.25 mV
ON OFF OFF OoN OFF OFF 01020 mA? SnA
ON OFF OFF OFF ON OFF Oto 10V 2.5mV
OFF ON OFF ON OFF OFF =25 mV 12.5 Vv
OFF ON OFF OFF ON OFF £50 mV 25 uV
OFF ON OFF OFF OFF ON £100 mV 50 uv
OFF OFF ON ON OFF OFF +250 mV 125 uV
OFF OFF ON OFF ON OFF +500 mV 250 uv
OFF OFF ON OFF OFF oN 1V 500 uv
OFF OFF OFF OoN OFF OFF +25V 1.25 mV
OFF OFF OFF OFF ON OFF BV 2.5mV
OFF OFF OFF OFF OFF ON 10V 5mV
Luuy:

Do phan giai: 5uA hay tir 12,5uV dén 5mV.
Gia tri s6 ngd vao: -32000 dén 32000 hay tir 0 dén 32000.
Mach ng6 vao cua Module EM235.
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EM 235

CAIM A0 JET

i

AL Ay -
.|
W — c
2oap % J:_ 1 ol )
P v B
R A=
5 ——Aiy - )
R J_ Irszmmertation
B — I o] AMP
AAcap g — =1 )
5 J.M ] ] -
R A=
oo J.M J_ o
oy " I: REF_WoLT
- = +
Scp % = :__ Eulfar
oo J.m T -] _
R A=
szl Adjust
3 " e
Rl
Sl c
oap % ﬂ:" )
S v I
R A=
Inputfiltsr MU 4 101

BUFFZR

A0 Converter

[ e ***

8.4.2.3 Module analog EM232
Ciac thong so ky thuat.

Module
Murmber of outputs
Output type

Resalution

|zalation

Dimensions (v = H x 00

EM 232
2
0-10% §0-20m&,

12 Bit valtage
11 Bit current

no

46 x 80 x 62 mm

EM 232
i
O-10% 5 0-20m2,

12 Bit vaoltage
11 Bit current

no

71,2 % 80 x 62 mm
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Mot vai thong so chi tiét.

WDC requirements
+5 VDO 20 mA
+ 24V G0 maA (with outputs at 20 mA)

Number of outputs 4
FRemovable connector no
Type Yoltage and output
Isolation (field to logic) Mone
Signal range

Wioltage output T 10V

Current output 0 to 20 mA
Resolution, full-scale

Wioltage 11 bits plus 1 sign bit

Current 11 hits
Data word format

Vaoltage -32000 to +32000

Current 0 to +32000
Accuracy T 05%at25°C

T 20%0°Ctobs"C

Setting time

Wioltage output 100 us

Current output 2ms

Cach két noi ngo ra.

EM 232 Analog Output, 4 Outputs
(6ES7 232-0HD22-0XA0

L | |

T1I[TIT1[]
iz (3282 2222 e
T1 T *H H

| MO WDOID MW T M2 W2 2 M3 W3 I3|

[ M v e o & o s o » =

SIS INIWNMWINSENSN NN

Lu
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8.4.3 Hié€u chinh gia tri analog.

Module analog thudng c6 nhiéu tim do khac nhau, tin hiéu ngd vio co thé 1a

dong dién hodc dién ap. Viéc chuyén doi tir tim do ndy sang tim do khac thi két

qua chuyén d6i thudng c6 nhitng sai s nhat dinh do cu trac cua mach chuyén

d6i. Do vay thong thudong khi st dung module analog, ngudi 1ap trinh can phai

hiéu chinh trudc khi sir dung dé két qua chuyén doi dugc chinh xac hon. Dudi

day trinh bay viéc hiéu chinh cho ngd vao 1a dién ap, tdm do 10V, ngd vao

chuyén d6i 1a ATWO.

- Cép dién cho module analog hoat dong khoang 10 phut.

= Chon dién ap vao 1a 10V ( do phan giai 2,5mV)

- Chinh bién tro tai ngd vao AIWO dé ngd vao dat gia tri OV.

- Dung chuong trinh doc gia tri analog vao va quan sat gia tri. Néu chua bang
khong thi hi¢u chinh d0 lgi (Gain) dé dat gid tri = 0.

- Chinh bién tré tai ngd vao AIWO dé ngd vao dat gia tri 10V.

- Dung chuong trinh doc gia tri analog vao va quan sat gia tri. Néu chua bang
32000 thi hiéu chinh d6 lgi (Gain) dé dat gia tri = 32000.

8.5 Bai tap @ng dung:

8.5.1 Bai tap vé cam bién nhiét 46 LM35.

Mdt cam bién nhiét 36 LM 35 co thong ) ky thuat nhu sau:

Tam do tir -55 d¢ C dén 150 d¢ C.

Ti 1& chuyén d6i tir nhiét d6 sang dién ap: 10mV/do C.

Cam bién nay duogc str dung dé do nhiét d6 ciia mot 10 séy.

Dung PLC S7 200 va module analog EM231 dé doc doc tin hiéu ciia LM35 va

diéu khién hoat dong ctia 10. Biét rang 10 dugc diéu khién tai ngd ra Q0.0

Yéu cau:

V& 50 d6 két ndi phan cing.
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Viét chuong trinh diéu khién: Khi nhiét d6 nho hon 50 do C thi md 16. Khi nhiét
6 16n hon 60 do C thi tat 10.

Viét chuong trinh hién thi nhiét d6 cta 10 theo do C va luu két qua vao ving
nhé MWO.

8.5.2 Bai tap vé Loadcell.

Mot Load cell c6 thong s k¥ thuat nhu sau:

Tam do tir 0 dén 1000 kg.

Dién ap kich thich: 12-24V.

D0 nhay: 1,96mV/V.

Cam bién nay duogc st dung dé do khoi lugng ctia mot bé nuée.

Dung PLC S7 200 va module analog EM231 dé doc doc tin hiéu cua Loadcell
nay va diéu khién hoat dong cua 1 bom. Biét rang bom duoc diéu khién tai ngd
ra Q0.0

Yéu cau:

V& so dd két ndi phan ctng.

Viét chuong trinh diéu khién: Khi khéi lugng nude trong bé nho hon 600kg thi
bom, khi khdi lugng nudc trong bé 1on hon 800kg thi ngirng bom .

Viét chuong trinh hién thi khdi lugng nudc ciia bé theo kg va luu két qua vao
vung nhé MWO.

8.5.3 Bai tap diéu khién cong suat 1o nhiét.

Mot bo didu khién cong suat cua 10 nhiét c6 ngd vao tir 0 dén 10V tuong tng
vGi cong suat ciia 10 tir 0 dén 100%. Hiy vé so dd khoéi két ndi, viét chuong

trinh dé thuc hién yéu cau trén.
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BAI 9: HOAT PONG NGAT TRONG PLC
9.1  Gi6i thiéu vé ngit trong PLC.
Ngit 14 qua trinh ma PLC dimng chuong trinh dang thuc thi dé thyc hién chuong
trinh ngit khi c6 nhitng su kién ngét xay ra. Nhitng sy kién giy ra ngat co thé 1a
tir bén ngodi(ngit ngoai) hay tir bén trong PLC(Ngat xay ra bén trong PLC). Khi
mot sy kién ngat xuat hién thi chuong trinh chinh ngay 1ap tic bi ding lai dé
thue thi chuong trinh ngat(trinh phuc vy ngat). Sau khi thuc hién xong chuong
trinh ngat thi PLC s& quay vé chuong trinh chinh va thyc hién tiép tai vi tri
truée khi xay ra ngit.
Khi c6 nhiéu yéu ciu ngat xay ra dong thoi thi cac ngat s& thuc hién theo thir tur
uu tién. Ngét c6 muc uu cao duoc thuc hién trudc, nga‘it c6 muc uu tién thép hon
thuc hi€n sau. Tuy nhi€n khi mot ngét dang thyc thi thi nd van tiép tuc thuc hién
cho dén khi hoan thanh bAt chip cic ngit khac cd6 muc uvu tién cao hon dang
yéu cau.
Cac ngit trong PLC thudng tap trung vao 3 nhom chinh: Ngit truyén thdng,
Ngit I/0, Ngit dinh thoi.
9.2 Hoat dong ngit trong PLC S7 200.
Ciing gidng nhu cac PLC khac, S7 200 ciing hd trg cic ngat vé truyént thong,
ngat I/O va ngit dinh thoi. Tuy thudc vao loai CPU ma sé lugng ngit ciing nhu
su kién ngét co khac nhau.

Inputs/Outputs  Data Types  Operands

INT BYTE Constant (010 127)
EVNT BYTE Constant ~ CPU 221 and CPU 222: 01012, 191023, and 2710 33
CPU 224: Oto23and 2710 33

CPU 226 and CPU 226XM: (01033

Hinh 9.1: S6 luwong va su kién ngat trong S7 200
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9.3  Cac su kién gay ra ngit trong S7 — 200.

Event Description g:ﬁ :g CPU 224 g:ﬂ gx}(hﬂ
0 10.0 Rising edge Y Y Y
1 10.0 Falling edge Y Y Y
2 10.1 Rising edge Y Y Y
3 10.1 Falling edge Y Y Y
4 10.2 Rising edge Y Y Y
5 10.2 Falling edge Y Y Y
& 0.3 Rising edge Y Y Y
7 10.3 Falling edge Y Y Y
8 Fort O Receive character Y Y Y
9 Paort O Transmit complete Y Y Y
10 Timed interrupt @ SMB34 Y Y Y
1 Timed interrupt 1 SMB35 Y Y Y
12 HSCO0 CV=PV (current value = preset valug) Y Y Y
13 HSCA CWV=PV (current value = preset value) Y Y
14 HSC1 Direction changed Y Y
15 HSCA External reset Y Y
16 HS5C2 CWV=PV (current value = preset valug) Y Y
17 HSC2 Direction changed Y Y
18 HS5C2 External reset Y Y
19 PLSO PTO pulse count complete interrupt Y Y Y
20 PLST PTO pulse count complete interrupt Y Y Y
21 Timer T32 CT=PT interrupt Y Y Y
22 Timer T96 CT=PT interrupt Y Y Y
23 Part 0 Receive message complete Y Y Y
24 Part 1 Receive message complete Y
25 Fort 1 Receive character Y
26 Fart 1 Transmit complete Y
27 HSCO Direction changed Y Y Y
28 HSCO External reset Y Y Y
29 HSC4 CV=PV (current value = preset value) Y Y Y
30 HSC4 Direction changed Y Y Y
31 H5C4 External reset Y Y Y
32 HSC3 CV=PV (current value = preset value) Y Y Y
33 HSCS CV=PV (current value = preset value) Y Y Y

Hinh 9.2: Cac su kién ngit trong S7 200
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9.4 Thir tw wu tién ngit trong PLC S7 200
Khi c6 nhiu ngit xay ra dong thoi thi chuong trinh s& xay ra theo thir ty uu

tién. Dudi ddy 1a thir tw wu tién cua cac ngat trong PLC S7 200.

Event Description Priority Group Priority in Group
8 Port O Receive character Communications 0
9 Port 0 Transmit complate Highest Priority 0
23 Port 0 Receive message complete 0
24 Port 1 Receive message complete 1
25 Port 1 Heceive character 1
26 Port 1 Transmit complete 1
19 PLSO PTO pulse count complete interrupt Discrete 0
20 PLSA PTO pulse count complete interrupt Medium Priority 1
0 10.0 Rising edge 2
2 10.1 Rising edge 3
4 0.2 Rising edge 4
6 10.3 Rising edge 5
1 0.0 Falling edge B
3 10.1 Falling edge i
5 0.2 Falling edge 8
7 10.3 Falling edge 9
12 HSCO CWV=PV (current value = preset value) 10
27 HSCO Direction changed 11
28 HSCO External reset 12
13 HSCA CV=PV (current value = preset value) 13
14 HSC1 Direction changed 14
15 HSCA External reset 15
16 HSC2 CV=PV (current value = preset value) 16
17 HSC2 Direction changed 17
18 H5C2 External reset 18
32 HSC3 CV=PV (current value = preset value) 19
29 HSC4 CV=PV (current value = preset value) 20
30 HSC4 Direction changed 21
31 HSC4 External reset 22
33 HSChH CV=PV (current value = preset value) 23
10 Timed interrupt 0 SMB34 Timed 0
11 Timedinterrupt1  SMB35 Lowest Priority 1
21 Timer T32 CT=PT interrupt 2
22 Timer T96 CT=PT interrupt

Hinh 9.3: Tht tu vu tién ngit trong S7 200
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9.5  Cac Iénh sir dung khi lap trinh diéu khién ngat.

Lénh cho phép ngit toan cuc
Lénh cAm ngét toan cuc

Lénh thoat khoi chuong trinh ngat.

Lénh gan chuong trinh ngat véi su

kién neat tuong tne.

Lénh loai bo chuong trinh ngit

v4i su kién ngat tuong ing.

Hinh 9.4: Céac 1énh st dung khi 13p trinh véi l’lgét
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Luuy:
Mot chuong trinh ngét c6 thé duoc g01 bo1 nhi€u sy kién ngét, Tuy nhi€én mot su
kién ngat thi khong thé gan cho nhiéu chuong trinh ngit.
9.6  Lap trinh khi sir dung ngit.
TAt ca cac ngét phai duoc khoi tao trude khi lam viée. Viée khoi tao cac ngét
chi thuc hién mot lan trong chuong trinh, chi khi nao can thay doi cac thong
so(chuong trinh ngat, sy kién ngat) thi méi khéi tao lai. Vi vay thong thudng
chuong trinh khdi tao dugc viét trong mot chuong trinh con va duge goi mot lan
(SMO0.1) khi chay chuong trinh.
Khi sir dung ngit, ngudi lap trinh cin xac dinh cic dic diém sau day.
Loai ngit: Ngit truyén thong, ngit /O hay ngit dinh thoi.
Picu kién ngit: Khi nao sy kién ngat xay ra, chuan bi cac diéu kién dé ngat xay
ra.
Khéi tao ngit: Gan chuong trinh ngit va su kién ngat twong tng, cho phép
ngat, Lap trinh cho chuong trinh ngat.
Lwu y: Chuong trinh viét trong chuong trinh ngit phai theo nguyén tic “Cang
ngin gon cang hiéu qua”

MJi ngit déu cé cach khoi tao riéng, dudi ddy sé trinh bay viée khoi tao
mot sd ngit co ban.
9.6.1 Khéi tao ngit canh 1én tai 10.0 (Sw kién 0).
Chuwong trinh chinh.(Goi chuong trinh con khoi tao ngat).

Metwork 1 M etwork, Title
| DLMG TIEP DIEM 5K0.1 DE GOl CHUONG TRIMH EHOI TAD

Sh0.T Khoitaol 0
I I EM
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Chuwong trinh con Khoitaol0: ( Gan chwong trinh ngit véi sw kién ngit

twong) trng, cho phép ngit).

Chuong trinh ngit ngatI0:

Metwork 1 Metwark, Title
[ Metwark Camment

Sk00 ATCH

| |

| I EM EMO

ngatlo=4IMT
N4EWMHT
—{ En)

Chuwong trinh ngit:

Metwork 1 I etwark, Title
[ Metwark Comment
SK00 INC_E
| |
| | EM END———
QEO4IM QUTGe0

M&di 1an c6 canh 1én tai 10.0 thi chuong trinh ngét dugc goi. Trong vi du nay,
chuong trinh ngat c¢6 nhiém vy ting gia tri QBO thém 1.

Tuong tu nhu trén, ngudi lap trinh co thé khai tao ngét cho cac ngd vao con lai.
9.6.2 Khéi tao ngit dinh thoi 0: Timed interrupt0

Chuwong trinh chinh.(Goi chuong trinh con khoi tao ngat).

Metwork 1 MHetwark, Title

| DLMG TIEF DIEM 501 DE GOl CHUOMG TRIMH KHOI TAD
Sk0.1 F.hioitanT imerd
| l EM
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Chuong trinh con KhoitaoTimer0: ( Nap thoi gian giy ra ngat, gan chuong

trinh ngét véi sy kién ngét twong Gmg, cho phép ngat).

Metwork 1 M etwork, Title
[ Metwork Comment
SMO.0 MOV _B
| |
| | EN END ——
20041IM OUT - 5kE34
ATCH
EM END f—)
ngatTimerd=4[MT
14EYMT
r
{ En)

Chuwong trinh ngit ngatTimer0: Sau mdt khoang thoi gian 200mS thi chuong
trinh ngit duoc goi. Trong vi du ndy, chuwong trinh ngat c6 nhiém vu giam gia

tri QBO thém 1.

Metwork 1 Metwork, Title

[ Metwark Comment

SMO.0 DEC_E

[l
| | EN ENDH

QEO-IN OUTfGED

Tuong tu nhu trén, ngudi 1ap trinh c6 thé khoi tao ngit cho Timerl
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BAI 10: BO PEM TOC PQ CAO

(HSC: HIGH SPEED COUNTER).

10.1 Giéi thiéu vé HSC.

Bo dém thuong: B6 dém thudng trong PLC nhu dém 1én (CTU), dém
xubng(CTD), dém 1én xudng(CTUD), chi dém dugc cac su kién xay ra véi tan
s6 thap (Chu ky xuat hién cua sy kién nho hon chu ky quét ctiia PLC).

HSC 13 bd dém tdc d6 cao co kha nang dém duoc nhirng su ki¢n x4y ra véi tan
s6 1on ma cac bo dém thong thuong trong PLC khong dém duoc.

VD: Tin hi¢u xung tir encoder, tin hi€u xung ttir dong co servo...

10.2 So lwong by dém HSC c6 trong PLC va tin so tdi da cho phép.

Tuy thudc vao loai CPU ma sb luong bd dém HSC va tdc do toi da cho phép

khac nhau.

Bo dém | Ngb vao Tan s cho phép Loai CPUs

HCO 10.0 30 kHz 221,222,224,224XP,226
HC1 10.6 30 kHz 221,222,224,224XP,226
HC2 11.2 30 kHz 221,222,224,224XP,226
HC3 10.1 30 kHz 221,222,224,224XP,226
HC4 10.3 200 kHz 224XP

HC5 10.4 200 kHz 224XP

Khi sir dung HSC, nguoi lp trinh cin lru y mot s6 dic diém sau day.

- Tan sb dém cua HSC phu thudc vao loai HSC va loai CPU.

- Chi c6 mdt s6 ngd vao dac biét mdi nhan dugc xung tan so cao.

- Thuong thi PLC cta hang nao cling c6 HSC. Tuy nhién c6 hang thi tich hop

HSC san trong CPU, c6 hing thi thiét ké theo kiéu timg module riéng.

10.3 Vung nhé dic biét sir dung dé 1ap trinh cho HSC.
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Mbi HSC c6 mot vung nhd dédc bi€t riéng, vung nhd nay dugc st dung dé khai

bao chon mode dém, dat gia tri, luu gia tri dém cho HSC tuong Ung.

STT | B6 dém | Ving nhd khai bao Cha thich

HSCO | SMB36 dén SMB45 Mobi HSC str dung 10 byte

HSC1 SMB46 dén SMB55

HSC2 SMB56 dén SMB65

HSC3 SMB136 dén SMB145

HSC4 SMB146 dén SMB155

o O B~ W N

HSC5 SMB156 dén SMB165

Mbi HSC duoc hd tro 10 byte dé khai bao thong sb. Tuy nhién cac byte tuong
g ctia cac HSC déu c6 chirc ning co ban 13 gidng nhau. Vi vay nguoi lap trinh
chi can tim hiéu k¥ céach str dung mot HSC 1a c6 thé st dung duoc cac bo dém
khéac.

10.4 Cac Mode dém ciia by dém:

MJi bo dém déu c6 nhitng Mode dém khac nhau. Tuy vao timg tng dung cu thé
ma nguoi 1ap trinh lira chon Mode dém cho phu hop. Bang 10.1 mé ta cac mode

dém cua HSC.
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Mode Description Inputs

HSCO 0.0 10.1 0.2
HSCT 0.6 0.7 1.0 1.1
HSC2 .2 na 1.4 1.5
HSC3 101
HSC4 0.3 10.4 0.5
HSCH 0.4

0 Single-phase counter with internal Clack

1 direction contral Clock Reset

2 Clack Reset Start

3 Single-phase counter with extarnal Clock Direction

4 direction contral Clack Direction Reset

5 Clack Direction Reset Start

51 Two-phase counter with 2 clock inputs | Clock Up Clock Down

7 Clock Up Clock Down Reset

8 Clock Up Clock Down Reset Start

9 A/B phase guadrature counter Clack A Clock B

10 Clack A Clock B Reset

1 Clack A Clock B Reset Start

Bang 10.1: Cac mode dém cua HSC
Luuy:
M®bi mode dém khac nhau thudng c6 khac nhau & mot vai dic diém nhu: Ngd
vao nhan xung, diéu khién huong dém, tac dong reset, tac dong start, dém léch
pha... Nguoi 1ap trinh phai cht y ddc diém nay dé tranh nhidm 1an khi str dung.
10.5 Chirc niang cac bit trong byte trang thai cia cac b¢ HSC.
10.5.1 Byte trang thai cia HSCO.

SM36.0 Khong stir dung

SM36.1 Khong stir dung

SM36.2 Khong stir dung

SM36.3 Khong stir dung

SM36.4 Khong stir dung
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SM36.5

SM36.6

SM36.7

Chiéu dang dém, 1:Dém 1én, 0:Dém xudng.
Két qua so sanh tic thoi, 0:Néu CV # PV, 1:Néu CV = PV

Két qua so sanh tic thoi, 0:Néu CV <PV, 1:Néu CV > PV

10.5.2 Byte trang thai cua HSC1.

SM46.0

SM46.1

SM46.2

SM46.3

SM46.4

SM46.5

SM46.6

SM46.7

Khéng str dung

Khong st dung

Khong st dung

Khong st dung

Khong st dung

Chiéu dang dém, 1:Dém 1én, 0:Pém xudng.

Két qua so sanh tic thoi, 0:Néu CV # PV, 1:Néu CV =PV

Két qua so sanh tic thoi, 0:Néu CV <PV, 1:Néu CV > PV

10.5.3Byte trang thai cia HSC2.

SM56.0

SM56.1

SM56.2

SM56.3

SM56.4

SM56.5

Khong sir dung
Khong st dung
Khong st dung
Khong stir dung
Khong stir dung

Chiéu dang dém, 1:Dém lén, 0:Dém xudng.
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SM56.6 |  Két qua so sanh tiic thoi, 0:Néu CV # PV, 1:Néu CV = PV

SM56.7 | Két qua so sanh tic thoi, 0:Néu CV < PV, 1:Néu CV > PV

10.6 Y nghia cac bit ciia byte diéu khién ciia cac by HSC.
10.6.1Byte diéu khién ciia HSC0

SM37.0 Khong str dung

SM37.1 Khong str dung

SM37.2 Khong str dung

SM37.3 Chiéu dém: 0 dém 1ui, 1 : dém 1én

SM37.4 Cho phép d6i chiéu dém, 0: khong cho phép,
1: cho phep.

SM37.5 Cho phép sira doi gia tri dat trude.0: khéng cho phép.
1: cho phep

SM37.6 Cho phép sira doi gia tri ¢ém tirc thoi, 0: khong cho
phép, 1: cho phép

SM37.7 1- Cho phép kich HSCO, 0:Khdng cho phép HSCO

10.6.2Byte diéu khién ciia HSCI1.

SM47.0 Kiéu reset cho tin hiéu x6a tai cong I1.0

SM47.1 Kiéu start cho tin hiéu kich tai céng I1.1

SM47.2 Tan sd dém cua HSC1
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SM47.3 Chiéu dém: 0 dém 1ui, 1 : dém lén

SM47.4|  Cho phép doi chiéu dém, 0: khong cho phép, 1: cho phép

SM47.5 Cho phép stra d6i gia tri dit trudce, 0: khéng cho phép,

1: cho phép

SM47.6 |  Cho phép sira doi gia tri dém tirc thoi, 0: khong cho phép,

1: cho phep

SMA47.7 1- Cho phep kich HSC1, 0:Khodng cho phépHSC1

10.6.3Byte diéu khién ciia HSC2.

SM57.0 Kiéu reset cho tin hiéu x0a tai céng I1.0

SM57.1 Kiéu start cho tin hiéu kich tai céng I1.1

SM57.2 Tan sb dém cua HSC2

SM57.3 Chiéu dém: 0 dém 1ui, 1 : dém Ién

SM57.4 Cho phép d6i chiéu dém, 0: khong cho phép, 1: cho phép

SM57.5|  Cho phép sira ddi gi4 tri dat trude, 0: khong cho phép,

1: cho phép

SM57.6|  Cho phép sira ddi gia tri dém tirc thoi, 0: khong cho phép,

1: cho phép

SM57.7 1- cho phep kich HSC2, 0 — cho phép huy HSC2

10.6.4Chon kiéu Reset, Start va tin s6 dém cho HSC
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HSC1 HSC2 Ghi chu

SM47.0 | SM57.0 |0: Reset mirc cao 1: Reset mirc thap
SM47.1 | SM57.1 | 0: Start mirc cao 1: Start mirc thap
SM47.2 |SM57.2 | 0: 4X gi4 tri dém 1: 1X gia tri dém

Luu y: Kiéu dém 4X chi c6 gia tri d6i voi mode dém 9,10,11.

9.6.3 Byte trang thai va byte diéu khién ciia HSC3,HSC4,HSC5

B dém Byte trang thai Byte diéu khién Ghi chu
HSC3 SMD136 SMD137
HSC4 SMD146 SMD147
HSC5 SMD156 SMD157

Chirc ning cac bit cta byte trang thai va byte diéu khién cua HSC3, HSC4,

HSC5 vé co ban ciing twong ty nhu HSCO, HSC1, HSC2 d trinh bay & trén.
Gia tri dém tic thoi, gia tri dit cho cac bo HSC.

B dém Gia tri dém tirc Gia tri dat Ghi chd
thoi

HSCO SMD38 SMD42

HSC1 SMD48 SMD52

HSC2 SMD58 SMD62

HSC3 SMD148 SMD142

HSC4 SMD158 SMD152

HSC5 SMD168 SMD162

Trang 126



10.7 Céc budc khéi tao bo dém HSC.

Khac véi cac 1énh thong thuong. HSC chi hoat dong sau khi n6é dugc khéi tao

va cho phép bang phan mém. Dudi ddy s& trinh bay mot goi ¥ cho viée khai tao

bo d¢ém HSC.

- Dung chu ky quét dau tién(SMO0.1) dé goi chuong trinh con khai tao. Trong
chuong trinh con khéi tao thuc hi¢n cac cong viéc sau day.

- Nap gia tri cho byte diéu khién.

- Géan bo dém voi Mode dém tuong tng dung lénh HDEF

- Nap gia tri dém tirc thoi.

- Nap gia tri dat trude.

- Gan chuong trinh ngit vi su kién ngit dung 1énh ATCH néu st dung ngit.

- Cho phép ngit dung 1énh ENI.

- Chon bo dém dé thyuc thi dung 1énh HSC.

Luwu y: Toan bd cac budce trén déu duoc thue hién trong mdt chuong trinh con

khoi tao HSCO. Viéc khoi tao nay chi thuc hién mot lan, khi ndo can thay doi

gia tri, ché d6 lam viéc thi mai khoi tao lai.

10.8 Mot vai vi du khéi tao HSC.

10.8.1Khéi tao bd dém HSCO hoat dong é Mode 0.
Chuong trinh chinh.

Metwork 1
| Sk0.7 dong o chu ky quet dau tien

Sk0.1 khoitaohzc0

| |
| [ EM

Chuong trinh con khéi tao.
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Hetwork 1 Metwork, Title
[ chuang tink con khai tao HSCO
Sk0.0 MO _B
] |
| | EN END ——)
ZHTT111 00041 OUT - SMB37
HODEF
EN END ———)
O4HSC
04 rODE
bAOW D
EN END ———)
O-IH OUT - SMD3E8
MY s
EN END ———)
ETCH
EM EnD——
INT_04INT
124 EVNT
—( En)
HsC
EM END ——
p [
Luuy:

Mbt bd dém c6 thé c6 mdt hodc nhiéu mode dém. Sir dung mode dém nao 1a tuy
thudc vao tirng yéu cau cu thé cia ting tng dung. Khi nguoi 1ap trinh mubn bo
HSC hoat dong theo mode nio thi chi cin dung 1énh HDEF dé gan b dém do6

v&i mode dém tuong tng 1a duogc.

1\
L4

Nguoi hoc ¢6 thé ddi chiéu véi cac ving nhé khai bao cho HSC dé hiéu vé
nghia cta tung cau Iénh.
10.8.2Khéi tao bd dém HSC1 hoat dong é Mode 0.
Chuong trinh chinh.
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Hetwork 1

| Sk0.1 dong o chu kp quet dau tien

SMO

HSC1Model

— |

EM

Chuong trinh con khéi tao.

Hetwork 1

MHetwork, Title

| chuong bink con khai tao HSC1 Mode 0

SMO.0
| |

MO _B
EM EMO

2811111000

M out

- SME47

HODEF

1

EM ENO

4 H5C
HODE

MO _Dh
EM EMO

e Il out

- S0 43

MO
EM END

20

1M out

FSMDE2

ATCH

IMT_0O-

INT

134

EWMT

—— EML)

HS5C

EM ENO f——

EM EMOf———
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10.9 Bai tap ung dung.

10.9.1 Lap trinh véi HSCO.

Viét chuong trinh khéi tao bo dém HSCO hoat dong & Mode 0. Xuat két qua
dém ra ving nhé QW2.

Tao xung CK c6 tan sé 1hZ tai Q0.0 cip vao ngd vao xung Clock, quan st
trang thai ngo ra tai QW2 khi HSCO hoat dong & Mode O.

V& so do két ndi phan cing va viét lai doan chuong trinh khi HSCO hoat dong &
Mode 0

10.9.2 Lap trinh véi HSC1.

Viét chuong trinh khoi tao bd dém HSC1 hoat dong & Mode 1, ché d6 1X, xuat
két qua dém ra ving nhé QW2.

Tao xung CK c6 tan s6 1hZ tai Q0.0 cip vao ngd vao xung Clock, quan sat
trang thai ngd ra tai QW2 khi HSC1 hoat dong & Mode 1. Trong qua trinh hoat
dong, tac dong chan Reset dé kiém tra viéc x6a bo dém.

V& so dd két ndi ngd vao xung CK.

10.9.3 Lap trinh véi HSC2.

Viét chuong trinh khd1i tao bo dém HSC2 hoat dong ¢ Mode,2,3,4,5. Xuit két
qua dém ra ving nhé QW2. Trong mdi trudng hop, tic dong xung
Clock,Reset,Start dung cac Switch dé kiém tra két qua tai ngd ra.

Tao xung CK c¢6 tan s 0.5hZ tai Q0.0 cAp vao ngd vao xung Clock, quan sat
trang thai ngo ra tai QW2 khi HSC2 hoat dong & Mode 4.

V& so d6 két ndi phan ctng khi HSC2 hoat dong & Mode 4.

10.9.4 Lap trinh véi HSC3.

Viét chuong trinh khéi tao bo dém HSC3 hoat dong & Mode 4.,5,6. Xuit két qua
dém ra ving nhé QW2. Trong mdi truomg hop, tic dong xung Clock,Reset, Start

ding cac Switch dé kiém tra két qua tai ngd ra.
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Tao xung CK c6 tan s6 0.5hZ tai Q0.0 cap vao ngd vao xung Clock, quan sat
trang thai ngo ra tai QW2 khi HSC3 hoat dong & Mode 5.
V& so d6 két ndi phan cing khi HSC3 hoat dong & Mode 5

BAI 11: BO PHAT XUNG

VA PIEU CHE PO RONG XUNG

11.1 Giéi thiéu vé PLS va PWM.
PLS(Pulse): Lénh phéat xung ngd ra dugc s dung dé phat xung ngd ra PTO
(Pulse Train Output). PTO phat xung vudng, c6 d6 rong ludén bang nita chu ky.

Cycle Time

PTO duoc tmg dung trong nhitng trudng hop can tin hiéu diéu khién dang xung
tan s6 cao. Nhirng ddi twong thuong dugce diéu khién bsi PTO nhu: Pong co
budc, dong co servo.....

Piém dic ndi bat ctia PTO d6 1a kha ning phat nhiéu doan xung lién tiép c6 tan
s6 phat khac nhau. Vi vay khi ngudi lap trinh can tao ra nhitng chudi xung c6
tan s6 thay d6i dé diéu khién déi tuong diéu khién thi st dung PTO 1a mét trong
nhiing lya chon hiéu qua nhét.

PWM (Pulse Wide Modulation): Piéu ché do rong xung dugc sir dung khi

ngudi 1ap trinh can phat chudi xung véi chu ky va do rong cé thé thay doi dugc.

Cycle Tima o
FPulse Width Pulse Width
Tima Time
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PWM thuong dugc ing dung dé diéu khién su thay ddi toc do cua dong co, diéu

khién thoi gian déng mé dé cép dién cho 16 nhiét, diéu khién téc do quay cho

bién tan(Bién tdn cua panasonic).....

Céac loai PLC néi chung thudng c6 hd tro chirc ning PLS va PWM. Tuy nhién

c6 PLC thi tich hop san chirc ning nay trong CPU, c6 loai thi thiét ké theo kiéu

module riéng.

11.2 PTO va PWM trong S7 200.

S7 200 hd tro 2 ngd ra Q0.0 va Q0.1 dé phat xung PLS/PWM véi tan s 16n (c6

thé 1én dén 100khZ). Vi tan s6 ndy thi cac ngd ra binh thudng, hoat dong phu

thudc vao chu ky quét cia PLC khéng thé phat duoc.

PLS: Piéu khién phat xung vuong(PTO) véi chu ky thay do6i tir 50uS dén

65535uS hay tir 2mS dén 65535mS. S6 luong xung phat nam trong khoang tir 1

dén 4,294,967,295.

PLS c6 thé phat doan xung don (single segment hodc nhiéu doan xung ké tiép

nhau (Multiple segment).

PWM: Phat xung v&i chu ky va do rong xung c6 thé thay do6i duoc.

Chu ky: Tir 50uS dén 65535uS hay tir 2mS dén 65535mS.

P rong xung: Tir 0 dén 65535uS hay tir 0 dén 65535mS.

Ciing giong nhu cac chitc ning dic biét khac trong PLC. PLS va PWM chi sir

dung duoc sau khi dugc khai bao va khoi tao. Viéc khai bao va khoi tao duoc

thuc hién bﬁng vi€c nap gia tri cho vung nh¢ dac biét trong PLC.

11.3 Vung nhé dic biét dwoe sir dung khi 1ap trinh diéu khién PTO va
PWM.

11.3.1 Byte diéu khién.
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Q0.0 QoA Control Bits

SMET0 | SMTT.0 | PTO/PWM update the cycle time: 0 = no update 1 = update cycle time

SMET1 SMT7 | PWM update the pulse width time: 0 = no update 1 = update pulse
width

SMET2 | SMTT2 | PTO update the pulse count value: 0 = no update 1 = update pulse
count

SMET.3 | SMTT3 PTO/PWM time base: 0=1 pshick 1 =1 maftick

SMe74  SMT74 | PWM update method: 0 =asynchrenous 1 = synchronous

SMETs | SMT7E | PTO single/multiple segment operation: 0 =single 1 = multipla

SMe7E  SM7TE  PTO/PWM mode select: 0=PTO 1= PWM

SMETT SMTTT | PTO/PWM enable: 0 = disable 1 = enable

Tuy thudc vao viée st dung ngd ra Q0.0 hay Q0.1 & ché 46 PTO hay PWM va
tan s6 mong mudn ma ngudi lap trinh nap cac gid tri thich hop vao byte diéu

khién SMB67 hay SMB77.

11.3.2 Cac vung nhé dac biét khac.

Q0.0 Q0.1 Other PTO/PWM Registers

SMWEE | SMWTE | PTO/PWM cycle time value range: 2 to 65,539

SMW70 SMWBD | PWM pulse width value range: 0 to 65,535

SMO72 SMDE2 | PTO pulse count value range: 1 to 4,294 967 235

SME166 | SMB176 | Number of the segment in progress Multiple-segment PTO operation only
SMW168 | SMWITE | Starting location of the profile table Multiple-segment PTO operation only

{byte offset from VO |
11.3.3 Mot s6 gia tri nap cho byte di¢u khién va két qua thue thi ciia
1énh PLS.
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Control Result of Executing the PLS Instruction

Register PTO PWM
(Hex Enable ns;ﬂszt Segment Update Time Base g;‘::t ;TLii .Ei‘;:‘l;
Value) Operation Method
16&81 Yes PTC Single 1 usfcycle Load
16584 Yes FTO Single 1 ps/cycla Load
16#85 Yeas PTC Single 1 usfoycle Lead Load
1689 Yeas PTC Single 1 msfcycle Load
1658C Yes PTC Single 1 msfcycle Load
1688D Yeas PTC Single 1 msfcycle Lead Load
16#A0 Yes FTO Multipl= 1 ps/cycla
16548 Yeas PTC Multiple 1 msfcycle
168501 Yeas FWM Synchronous 1 usfoycle Load
165D2 Yes PV Synchronous 1 usfocycle Load
168D3 Yeas FWM Synchronous 1 usfoycle Lead Load
168D9 Yeas FWM Synchronous 1 msfcycle Load
16#DA Yes PWIM Synchronous 1 msfcycle Leoad
16#DB Yes P Synchronous 1 msfcycle Load Load

11.4 Khéi tao phat mot doan xung don (single segment).
Str dung chu ky quét dau tién dé goi chuong trinh con khoi tao PLS. Trong

chuong trinh con khéi tao thuc hién cac cong viéc sau.

- Nap gia tri cho byte diéu khién dé chon ché d6 phat theo yéu cau.
- Nap gia tri thoi gian dé chon chu ky.

- Nap gia tri dé chon s6 luong xung phat.

- Gén chuong trinh ngat v6i sy kién ngat tuong Gng.

- Cho phép ngit.

- Thyc hién 1énh PLS d¢ phat xung.

11.4.1 Vi du: Khéi tao PTO phat 10 xung vudng, tan sé 1hZ.
Chuong trinh chinh.

Metwork 1 M etwork, Title
| GOl CHUOMG TRIMH COM EHOl TAD PLS

Sh0.T KHOITAQPTO
I I EN
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Chuong trinh con khdéi tao.

Metwork 1 Metwark, Title
[KHOI TAD FTO PHAT 10 UNG TAI G0.0
SMO0 MY B
1
| | EN END——)
16#8D iy out b smMeE?
MO W
EN END H
1000414 ouT b shiwes
MY D
EN END——)
104IM ouT FSMD72
ATCH
EN END H
ngatFTOqIMT
194 EWNT
¢
( ENI)
FLS
EN ENO H
04 oo

11.5 Khéi tao PTO phat nhiéu doan xung (Multiple segment).

Bén canh viéc phat mot doan xung nhu di trinh bay ¢ trén thi PTO c6 thé phat
nhiéu doan xung lién tiép nhau (T4i thiéu 1a 1 va tbi da 1a 255 doan). PTO phat
nhiéu doan xung lién tiép voi tan sd khac nhau c6 ¥ nghia rat quan trong trong
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mdt s6 tng dung thuc tién. Chang han nhu viée diéu khién dong co budc hay

servo motor quay nhanh dan khi khéi va giam dan tc do khi chuin bj dimg. ..

11.5.1 M@t s6 dic diém cin chu ¥ khi 1ap trinh phat nhiéu chudi xung.

Viéc khdi tao phat nhidu doan xung lién c6 mot sé khac biét so véi phat mot

doan xung. Vi vay, ngudi hoc trinh can cha ¥ mot sé dic diém sau day khi lap

trinh phat nhiéu doan xung.

Ving nhé str dung dé khai béo thong s cho cac chudi xung 13 ving nhé V.
MB®i chudi xung sir dung 8 byte dé khai bao thong sb.

Dia chi bat dau cua vung nhd V tuy thudc vao dia chi offset. Pia chi offset

duoc nap trong vung nhd dac biet(SMW168: Q0.0 va SMW178: QO0.1).

Byte dau tién trong ving nhé V duogc sir dung dé nap s chudi can phat.

Dudi day 14 vi du phat 3 doan xung lién tiép tai ngd ra Q0.0, bang khai bdo

thong sb va chuong trinh viét cho PLC s7 200.

Frequency &

10kHz ——
/| |

2 kHz | |
L]

|

|
Time
4000 pulses
1 Segment 1 2  Segment #2 3 Segment £3
200 pulzes 3400 pulses 400 pulses
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Khai bao thong so.

Address Value Description

WVEBS00 3  Total number of segments

VW501 500 | Initial cycle time

WVW5E03 -2 | Initial delta cycle time Segment 1
VD505 200 | Number of pulses

VW509 100 | Initial cycle time

VW511 0 | Delta cycle time Segment 2
VD513 3400 | Number of pulses

VW5S17 100 | Initial cycle time

VW519 1 | Delta cycle time Segment 3
VD521 400 ' Number of pulses

Lap trinh cho PLC.
Chuong trinh chinh.

Metwork 1 M etwork, Title
| GOl CHUOMG TRIMH COM EHOI TAD

Sk01 PTOrmulb_sedgre™

| |
| [ EM

Chuong trinh con khéi tao.
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Metwork 1

MHetwork, Title

[ NAP EYTE DIEU KHIEW, OFFSET Wé 50 DOAN

SM0.0

Metwork 2

1E6HA04

EM

1]

MO _B
EMO

out

- SMBET

5004

EM

1]

MO
END

ouT

-

- SRS

M etwork, Title

EM

MO _B
EMO

out

R

-4/B 500

[ DOAM THU NHAT

SM0.0

5004

EM

RO
ENO

our

501

MO
ENO

our

R0

2004

MOY_Dw
EMO

our

- /D505
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Metwork 3 Metwark, Title

[DOaN THU 2
SM0.0 MY W
[l
| | EN ENO H
10041M ouT biwsng
MY W
EN ENO H
04N ouT kst
MO D
EN END——
3400414 ouT bvDs13

11.6 Khéi tao b phat xung PWM.
Str dung chu ky quét dau tién dé goi chwong trinh con khai tao PWM. Trong

chuong trinh con khéi tao thuc hi¢n cac cong viéc sau.

Nap gia tri cho byte diéu khién dé chon ché d6 phat theo yéu cau.

Nap gia tri thoi gian dé chon chu ky.

Nap gia tri thoi gian dé chon d6 rong xung.

Thuce hién 1énh PLS dé phat xung.
Vi du: Khéi tao phat xung vudng tan sé 1hZ tai ngé ra Q0.1 dung PWM.
Chuong trinh chinh

Metwork 1 Hetwork, Title
| GOl CHUOMG TRIMH COM KEHOI TAD Pudgd

SM0 EHOITAOPWM

| |
| [ EM
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Chuwong trinh con khéi tao

MNetwork 1 Metwork, Title
[KHOI TAD Pt PHAT RUNG Th2 T4 G0.1
SMO0 MY E
[ 1
| | EN ENDf——)
1EHDE 41N ouT b sme7?
MY
EN END H
100041 ouT b shwiza
YT
EN END >
s004IM ouT b shwign
FLS
EN END H
1400

11.7 Bai tap ing dung.

11.7.1 Viét chwong trinh diéu khién PTO phat xung theo yéu ciu:

M&i lan nhan START, phét 20 xung tin s 1hZ tai ngd ra Q0.0.

11.7.2  Viét chwong trinh diéu khién PTO phat xung theo yéu ciu:

M&i lan nhan START, phét 20 xung tin s6 1hZ tai ngd ra QO.1.

11.7.3  Viét chwong trinh diéu khién PTO phat xung tai Q0.0 theo yéu
ciu.

Nhan START: Phat xung PTO ¢6 chu ky 1000ms tai Q0.0

MB&i lan nhan Up: Chu ky ting thém 100ms, tdi da khéng qua 10000ms.
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MG&i 1an nhin Down: Chu ky giam bét 100ms, tdi thiéu khong nho hon 100ms.

Symbol Address comment
START 10.0

Up 10.1

Down 10.2

PULSE Q0.0

11.7.4 Viét chwong trinh diéu khién Q0.0 hoat dong theo 2 Mode.
Mode 1: Phat xung vudng tan vdi Cycle = 1 gidy, duty = 0,5 giay.

L]
ey
4]

Mode 2: Cycle =1 giay.

St dung Module analog, chon tam dién 4p vao tir 5V. Dung bién trg dé chinh
duty: Khi dién ap vao bang 0V thi duty = 0, khi dién 4p vao bang 5V thi duty =
1giay.

Bang mo ta dia chi

Symbol Address comment
Model 10.0

Mode2 10.1

PULSE Q0.0
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11.7.5 Viét chuwong trinh diéu khién Q0.0 va Q0.1 hoat dong nhu hinh vé
sau. Biét ring tan s6 phat ra tai Q0.0 va Q0.1 1a 2hZ.

20 xung 20 xung

Q0.1 H r _| ’_‘

11.7.6  Viét chwong trinh phat xung tai ngé ra Q0.0 theo so d6 hinh sau:
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11.7.7  Viét chwong trinh thwe hién yéu cau sau:

Phat chudi xung tai Q0.1 tdn sé 10khZ gii 14p xung ctia mot encoder duoc gin
trén truc dong co.

Khoi tao HSC1 hoat dong & Mode 2 dé dém s xung tai QO0.0.

Khoi tao ngit ciia Timer dé doc s6 xung dém duoc trong khoang thoi gian lay
mau Ts.

Gii str encoder c6 théng s6 1000 xung/vong. Hiy viét chuong trinh tinh téc do

dong co ra vong/phut.
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