| THE SAN (Bien dich) - TS. NGUYEN NGOC PHUONG (Hieu dinh)

A COKHI CHETAOMAY
SNG DAI HOC SU PHAM KY THUAT TP. HCM

NHA XUAT BAN DA NANG



Bién dich: TRAN THE SAN
Hiéu dinh:  7S. NGUYEN NGQC PHUGNG
Khoa Co Kni Ché Tao May
Trudng Bai Hoc Su Pham Ky Thuat TP. HS Chi Minh

_ LIU'GNG DAN
THIET KE MACH & LAP TRINH

PLC

NHA XUAT BAN DA NANG



L r .l I:‘

Loi néi dau

Bo diéu khién lgp trinh (PLC — Programmable Logic Control-
lor), buoe phdt trién moi trong kY thudt didu khién, duoe st dung
ngay cang rong rai. Cae vdn dé co ban vé Iy thuyét mach v didu
khion dign - dign it la co sd dé phdt trién bo didu khién lap trinh.
Cac hue vién triong cong nhdn ky thudt, sinh vién cao ding va dai
hoe chuyén nganh dign ve co khi da va dang duge hoce vé diéu
Ehién lap trinh, cd [§ thuyét va thye hanh, do edce ung dung ngay
cang rong rdi cia PLC trong thuc tién. Cudn sach nay trinh béy
duoi dang cae bai tdp lan (gém 24 bai) chia lam hat phin.

Phén I Piéu khién déng co béng co dign tik. Phdn nay ¢
nam bai tap lon, trink bay tom tde Iy thuyét va thyc hanh cde mach
diéu khién co bdn.

Phan II: Lap trinh. Phdn nay gém 19 bai tdp lon.

Tét cé cdc bai tap duve sdp xép theo thi tu tir dé dén kho, bt
don gidn dén plutc tap va co tinh thuc tién. Méi bai déu néw ré muc
dich, ngi dung, tai liéu doc thém, vat tu, va cde buoc thic hién.
Kom theo méi bai tap la cdc thi nghigm va edu héi. Cac bai igp va
thi nghiém déu ¢6 thé duge thuce hi¢gn var sy hudng ddn cita thdy ¢o
gido hodc hoc vién ty thyc hién dé nang cao trink dé.

Cudi sach la phu lue vé cdc lenh dung trong lap trinh logic va
danh muc cdc linh kién thong dung.

Muc dich cuén sdch l& phyc vy réng rai ban doc, tit cdc hrpe
vien, sinh vién d¢ lam tai liew hoe tdp, dén edc thday co gido dé
tham khdo. Ngodi ra, moi ban doc véu thich dién dicu khién va lap
trink logic déu 6 thé ting dupe ¢ day nhiéu diéu thie vi.
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PHAN1

DIEU KHIEN PONG CO BANG CO DIEN TU

Trong phan nay, cdc bai tap l6n s& giup ban lam quen véi cdc linh
kién co dién ti va so dd logic bac thang. Cac mau logic bac thang dugc
gidi thidu nham cung ¢dp ¥ tudng cc ban vé nguyén 1y van hanh cac
mach dién duge dung trong dng dung thuc t&. O day diic biét nhan manh
viée sif dung cdc diéu khién dién 4p thap dé bdo dam mdi trudng an
toan. Ngay nay, cac bd diéu khién 1ap trinh d& thay th€ hau hét cac
relay dién t¢ vd bo thoi chuan. Tuy nhién, sy phéan tich logic van gid
nguyén gid tri, va kién thic co ban vé linh vyc nay van la co s¢ dé hiéu
edc ky thuat lap trinh.

NOI DUNG. Sau khi hean tat phian nay ban sé cé kha nang:

e Thiét ké va két néi edc so d6 bac thang bi€u thi quan hé logic cua
cac tin hiéu nhap va xuit.

¢ Xay dung mach diéu khién st dung nit nhéin va bd khéi déng cua
dong cu voi dién dp toan pban.

¢ Nghién ciiu cdc nguyén tdc va cac quy dinh o ban cia Tiéu Chuén
bién Hoa Ky (NEC) vé mach diéu khién dong co.

o Ap dung céc cong tic chon kiéu nhan - xoay cho nhiéu hé thang
logic. '

e Phan tich mach tré thdi gian — on va thoi gian - off, a4p dung
chang trong mach diéu khién céng nghiép.

« Hiéu cong dung cila qua tai trong cic bo khéi dong ciia dong cd ba
pha.

e Xic lap cdc mach diéu khién thudn va ddo.chiéu dé tao ra chuoi
thu ty chuyon biét.

e Chon cac hd khdi dong cugn day dién ap thap IEC hop ly.

e Nhan biét va noi két cde module nhap/xuat cua bo diéu khién lap
trinh.

e Lap trinh cic tham so cua bo truvén dong AC diéu chinh tan so.



Bacedp tém 1. 0

CAC MACH DUNG - KHOI PONG

MUCDICH

Thiét k& va ndi két mach nit nhan dimg — khéi déng ding dé
khién bé khdi déng dién ap toan phan.

NO! DUNG

Sau khi hoan t4t bai tdp nay ban sé c6 kha ning:

Hiéu cdc b khoi déng dinh mie NEMA va [EC dién 4p t
phan.

Hiéu cdc mach dirng — khoi dong.
Noi k&t cac tiép diém relay qué tai va bao kin.

Hiéu muc 430 cia NEC v& déng co, mach dong co, va bd ¢
khién.

Tai ligu doc thém: Béng co dién, mach bio va, mach diéu khién.

VAT LIEU

Nguon dién 24V va 120V AC.

(2) Bo khoi dong IEC, v6i cdc cudn 24V AC va cde cdng tac phu 1

NO (thutng déng/thusng md).

(2) Nut nhan ditng - khdi déng,

{1y Nut nhan khdi déng.
{3} Pén thi nghiém 24V.
(1) Bén thi nghiém 120V.

31 Relay véi 2 cong tae NC va 1 cong tae NO.

IEC va NEMA. Cac 1 chikc chuyén nganh

IEC 1 International Eleetrie — Technieal Commission — Uy ban i
— K¥ thuat Quée t&) thanh lap nam 1906 nham 1o lre Lap trung hoa ¢
tieu chudn vé trang thiét bi dién trong cac meie cong nghiép. Cu qu
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bau cif gom céac quoc gia {hanh vién, moi quéc gia c6 mot phiéu bau vao
Uy ban.

[EC 1a t6 chifc quéie té. Cac hoat dong cua Gy ban theo truyén thong
chii yéu la dua ra cac khuyén nghi vé cac tham 5 thift k& san phdm va
cdc quy trinh kigm nghiem. Cac nha can xudt ¢6 thé kiém nghiem va
cong bo thing tin ky thuat cung cap co s¢ cho khach hang dé so sanh
theo dinh mufe cho trudc. Cac tiéu chudAn [EC phan anh nhu cdu va triét
ly ky thuat cta cac quéc gia thanh vién. Trén co sé do, cac nha san xuat
My thanh lap Hiep Hoi Quéc Gia Cac Nha San Xudt Pign {National
Electrical Manufacturers Association — NEMA) nam 1926.

NEMA dua ra céc t1éu chudn thist k& va cdc thong s6 ky thuat kiem
nghiém dé thi&t lap tidu chudn héa cho cong nghiép dién Bdc My.

Triét by thiet ke

Néi chung, thudng co quan niém sai Jam cho rang cac tiéu chuin IEC
va NEMA rat khéc nhau do cac thiét k& khac nhau. Trén thuc té&, thiét
ké phan dnh mdi truting kinh t& va chinh tri trong do thi&t ké hinh
thanh. Ca hai Joai thiét k& nay déu nham dap ung cac nhu cau thi truong
sit dung céc trigt 1y riéng.

Céc bd khoi dong NEMA duge thist ké nham dé dang lya chon va
thich hop véi khoang Ung dung rong. Cac Liéu chuan NEMA vé cd ban la
tiéu chudn lua chon. Gac nhit sdan xuat thiét k& thiét bi cia ho dé lua
chon phit hop hé¢ thong cac kich ¢d. Vi cac bo khoi dong NEMA, kich ¢t
¢6 cung dinh muc 451 voi ang dung thich hap hat ki, bat ké nha san
<uit. Cac thiét k& NEMA c6 mue hiéu suat cao trong khoang tng dung
réng. Cach tidp can nay lam cho san pham co tinh du phong cao, do vay
thueng cd kich thude lén.

Cdc tiéu chuan [EC vé co ban 1a ficu chudn van hanh do cac bd khdi
dong phai dat dugc cdc véu cau van ba nh véi dinh muc cho trude. V6i cac
bo khai dong IEC, su lua chen chy yéu duit Lrén gng dung va diéu ki¢n
van hanh. Khi hua chon ho khdi dong [EC, ban phai xét cdc yEU L6 v 1l
atf dung. va tuot tho ve dién et dng dung do. Cac edp ACH vi AC4 duge
diing pho bien kin jya chon bo khdi déng 1EC cho cde dong co cong
nghiép titu chuan. Ciie nha san it ki nghiem san pham cta ho theo
cdc tieu chuan nay dc cong bo dinh muc hoic i thy tigp dicm. bieu
khie biet 1 cde bo khot dong NEMA diige chié Lo dé lya chon theo he
théng cde kich ¢d. V@i cac bo khai dong 1R0, s ua chon dua trén cic
cap su dung va duting cong tuol tho - tai. Ca hai loai san phan NEAA
viu IEC déu ed thé duge chon Aé co su van hanh {61 ua trong khoang rong,
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céc ung dung. Cé hai 4éu can duge chon mot each can thin dé bdo dam
su vAn hanh hap 1y.
Bao vé qua tai

Bao vé qua taila phén tich hgp trong bo khoi dong, béo vé dong cd
khi dong dién ting dot ngdt. Cdc relay qua tai thuting di kém vai bd khdi
dong theo dinh muc IEC ¢6 cap bao vé 10 v dudge thiét k& dé van hanh
trong 10 gidy véi 6 1an dong dién tdi toan phdn. Céc relay qua tai nay su
dung phén tii nhiét tich hgp, do d6 khong yéu cAu cung cap phan tu
nhiet. D& tang tinh linh hoat, cac b qua tai IEC sif dung sy hiéu chinh
kigu thanh trugt dé diéu chinh xdc lap qua tdi doi véi cac dinh mic dong
tai toan phan khée nhau tuy theo dinh mue dong cd.

Céc bo khoi dong theo dinh muc NEMA can cé them phan td nhiét
cho relay qua tai. Cac phén & nhiét nay duge quy dinh theo s6 cdp an
toan biéu thi thoi gian toi da {tinh theo giay) relay hoat ddng khi c6 dong
dién gip 6 lan dong dinh mdc.

Relay qué tai cap 10 hoat dong khong qua 10 giay khi dong dién gap
6 1an dinh mifc. C&p 10 dugce dé nghi ding cho cac dong co v§i thai gian
khoa rotor ngén, chiang han cdc bom nudc ngam.

Relay qud tai cap 20 hoat dong khong qua 20 giay néu cung do dong
dién dén 600% dinh mifc. Loai nay thuong dung cho cac iing dung chung.

Relay qud tai cap 30 c6 thai gian van hanh khong qua 30 gidy, thutng
dung cho cdc dong co truyén dong tai quin tinh cao dbi hoi thiri gian gia
toc.

S¢ do bjc thang

Phuong phap co ban 4é bidu thi ngon ngl diéu khién 1a so db bac
thang va sg d6 mach. 3¢ b bac thang chi biéu thi mach cAn thiét cho sy
v&n hanh cd ban cua mach diéu khién, khong trinh bay quan hé chi tiét
giita cdc linh kién trong mach diéu khién, muc dich 1a nhan manh sy van
hanh dién cia mach diéu khién (Hinh 1.1).

S db bac thang vé co ban c6 hai phén: {1’ nguén cong suat duge bicu
thi bang hai vach dam song song vi thing ding,. (21 dong di¢n di qua cac
bg phan trong mach, chang han nit nhan, bo gidi han, tiép diém, cubn
day, cong tac qua tai. Dong dien duge vé bang dutng ngang nol gitta cac
dutrng biéu thi ngudn.

Sg dé mach c¢6 mei linh Kién trong hé thong, bidu thi quan hé il
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Hinh 1.1. So dé bac thang dung — khi déng.
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Hinh 1.2. Sc d6 mach dung — khdi dong.

cdc linh kién nav. Cde noi kot gitia bo khei dong, cac cong Lac vix out
nhin déu duge néu chi tiét wen s do mach. (TIinh 1.2),
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Nut nhdn dimg — khéi dong

Hinh 1.1 minh hoa nit nhan dimg - khai dong. Ban hidy quan sat cdc
phép todn logic cua mach diung - khdi déng. Nut dung thudng déng duoc
méc noi tiép véi day nguén. Khi nhin, nit dung sé ng#t mach lam cho
cudn day khéng duge cap dién. Nat khai dong thuyng mé ciing mac ndi
tidp vdi day ngubn (vé logic la phép AND véi nit dirng). Khi nhan, nit
khoi déng noi mach dé cap dién cho cudn day. Cic b qua tii cing mic
néi tidp vdi day ngudn. Diéu nay tae ra bd ba nhap phép todn logic AN
vdi cdc nut nhan dimg va khéi dong. Cac tigp diém lam kin mic song
song véi nut khoi dgng (phép logic OR vdi nat khéi dong). Khi cudn diy
duge c&p nguon. cac tiép di¢m lam kin sé dong dé duy tri dong dién
trong mach.

Bai tdp ldn va cdc thi nghiém lién quan s& minh hoa cdc khai niém
logic va ki thuat co thé duge dung vi cde bai tap khae.

AN TOAN. An toan ludn luon la vin dé hiang dau. Su dung cdc théi

quen lam viéc an toan khong doi hoi ky thuat dac biét, chi yéu cau st

dung trang thiét bi ding phuong phdp va tuan thu cac quy dinh an
toan. Ban can ndm ving cdc quy dinh nay trong phong thi nghiém.

Ban hay 4p dung cde quy dinh an toan duéi day khi thue hién cde bai
tdp trong sach nay.

1. Khéng cham vao day nong. Ngit dién ngudn trude khi thic hién

cac thi nghiém,

9. Sit dung cic b diéu khién dién ap thap (khong qua 30V) moi khi

¢6 tha.

3. Chi dong mach ngudn @& thi nghiém khi duge phép cia ngudi cé

trach nhiém.

(HUGNG TRINH LOGIC

1. Nut nhan dimg tam thdi thuong déng. Khi nhan, mach bi ngat,
dong co dung.

2 Nut nhan khoi déong tam théi thuting md. Khi nhédn, mach sé
dong. dong co khat dong.

3. Cong Lic thuong mé. dong/md mach bo khei dong.

4. Contactor déang co dién ap toan phan [EC vdi cubn day 24V, AC
hoie DC. Relay nhiét (bao ve! qud tail duge chon vél khoang dong
dicn tamg ang dong co.



5. Nhan nat khoi dong (Start} sé khai dong va dong mach trong

d6ng co cho dén khi nhan nut ding (Stop) dé ditng dong co.

AC BUGC THUC HIEN

1.

N6&i mach diéu khién theo mach ding — khéi dong nhu trén cac
Hinh 1.1 va 1.2,

Cuu 1: Trong bai tap nay ¢ thé khang can n6i véi dong co, do
mue dich chi 12 Iam quen vdi cac mach diéu khi&n.

Quan sat nut nhin thif nhat (dimg, Stop). Dy la cong tic thudng
déng va méc noi tidp vdi day nguén. Khi nhan nit nay, mach bi
ngdt nguén.

Xem nit nhan ké tiep (khoi dong. Start). Day la cong tac thudng
md vi mac noi tiép vdi day nguon (AND véi nut dimg). Khi nhan,
nGt nay sé néi mach dén cudn day.

Ky thuat tha hai duge dimg treng bai tap nay 1a si dung edng tac
déng cha bo khdi dong tcdc cong tac nhg cua bo khéi déng). Cac
cong the nay duge mic song song vdl nit nhan khai dong. Cac
cong tac déng khi shan nut khoi dong va cudn day duvc cap
ngudn. Cong tac van déng A& duy tri dong di¢n cho cudn day sau
khi nha nit khoi dong.

Cac chng tdc qua tai la rdt quan trong trong mach diéu khién.
Céc cong tac thugng déng nay s¢ m¢ dé bao vé déng co khi co qua
tai. Cong tic qua tai mac ndi tiép voi cudn day {AND vé61 nut
nhan ding va khéi dong).

Khi ban hoan tat cac bude néu trén, hay kiém tra lai mach. Sau

khi da chde chén, ban c¢6 thé cho mach hoat dong vdi bo khdi
doéng cua dong co. kiém tra cac mach ding va bdo vé qua tai.

ON TAP
Sau khi hoan thanh phan thid nhét ciia bai tap nay, ban hay én lar

Kkién thitc da hoc bing cdch thue hién cde thi nghiem ap dung. Mbi thi
nghiém déu yéu cau vé sd dé bac thang truse khi néi mach.
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Thi nghiém 1.1. HAI BQ KHOI PONG PONG CO
Muyc dich

Thi nghiém nay yéu cau ban cai tién Bai tap 1 nhu sau:

1. V& so db bac thang va mic bd khdi dong thi hai vao mach cia Bai
tap 1 (bd khéi dong IEC, 24V AC),

2. S dung mach diéu khien nit nhan diing — khoi dgng cua Bai tap
1 dé& diéu khién ca hai bd khéi dong.

3. N&u mot bo khi dong mo cdng tdc déng hodc cong tdc (bao vé)
qua tdi, cd hai by khdi dong déu dung.

Sa o bic thang

(du hoi

1. Hay xac dinh chi s6 catalog ciia cac contactor va relay qua tai
(kidu mé) IEC dung cho dong co AC, 3-pha, 1800 v/ph. Chon céc
contactor véi cudn day 24V. Su dung catalog cua nha sdn xuat.

A, 460V, 7. hp, cudn DC,
dong tdi toan phan (FLC) 11A.

230V, 5hp, cuén AC FLC 15.2 A.
575V, 25 hp, cugn DC FLC 27 A.
930V, 3 hp, cudn AC FLC 9.6 A.
E. 46V, 15 hp, cudn AC FLC 21 A.

2. Hay xdc dinh chi so catalog cua bé khdi dong dién dp toan phin
IEC (v6 kim loai) dung cho dong co AC, 3-pha. Chon bd khai dong
vGi cudn day AC 24V va bién dp mach diéu khién. St dung cata-
log clia nha sdn xuat.

oo w

S6 catalog
A. 460V, 7.5 hp, FLC 11A.
B. 460V, 15hp, FLC 21 A,
C. 575V, 25 hp, FLC 27 A.
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 nghiém 1.2. HAI CAP DUNG - KHOI DONG
- dich

Thi nghiém nay yéu cAu ban ci tién Thi nghiém 1.1 nhy sau:

1. Vé so d6 bac thang, méc thér mot niat diing thugng dong va mot
nit khéi dong thudng mo. Didu nay sé cho phép ban ding va
khoi dong hai bo khdi dong tir Kai vi tri riéng re.

2. Bé sung dén bao ¢ ting ¢ap qat nhan. Pen sang khi bo Khdl dong
hoat dong, dén cé cung dién ap véi bo kha dong.

do béc thang
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Thi nghiém 1.3. KHGI PONG LAN LUQT
Muc dich

Thi nghiém nay yéu cau ban thi€t k& va chinh si¢a Thi nghiém 1.2
nhu sau: '

1. V& so dé bac thang va ndi lai ting bé khdi dong theo mach nit
nhan dimg — khdi dong riéng c¢é den bao.

2. Bd khoi dong thit hai chi ¢6 thé khoi dong khi bo khéi dong thu
nhat hoat dong.

3. B6 sung nit diy — kéo ditng khan cap (E-Stop), khi day se ngit
mach. D& khoi dong lai phdi kéo niit nay (xdc lap lail.

4. Mic den bdo, cho bit bo khdi dong thd nhat khdong hoat dong
(den sdng khi ngdt mach b¢ niy), ndi den véi dign 120V,

Sa do bic thang

(v hoi
1. Tim cdc bd khdi déng dién dp toan phén (NEMA) va kich ¢ bé
¢ap nhiét cho cdc dong cd. Su dung catalog clia nha sdan xuit.

Bd cdp nhiét

Pong cd Cd bé Cip10 20 30
khéi dong

Shp. 460V, FLC 7.6 A

7.5hp, 230V, FL.C 22 A,
15hp, 230V. FLC 42 A
20hp. 575V. FLC 22 A
E. 30hp, 460V, FLC 40 A.
F. 100hp. 575V, FLC 99 A,

oo w
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i nghiém 1.4. THU TY NOT NHAN DON
¢ dich

Ban hay ndi s¢ dd mach duge néu trén Hinh 1.3:

1.

w

Sir dung mdt nit nhén thuong déng/thusng md d€ khoi dong hai
bo khoi dong theo thi tu (cd khoang tré gidta hai sy khdéi dong cla
titng bo). Nhan nat khéi dong (Start) s& cap ngudn cho bd khéi
dong #1, nhd nat nay sé khéi dong ho khéi dong #2.

Sif dung hai by khdi dong dién ap toan phédn diéu khién dién 4p
thap.

St dung mét mit nhan dimg dé diung cic dong cd. Cong the qua
tdi bat ky sé ding cd hai dong co.

s 46 bic thang

C1

L1

OL's stop

e

2
Star t C1

|
9

L
cudn day

dién ap thap
24V

c2

O

Ciiv hoi
1.

Hinh 1.3. Tha ty nGt nhan don.

Ban hay chon cum nit nhan dimg — khéi dong/dén bdo tai tidu
chuin tif catalog diéu khién cong nghigp.
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Thi nghiém 1.5. CAC PEN KHONG THEO THU TY
Myc dich

Ban hiy néi mach duge néu trén Hinh 1.4

1. Ba relay dién 4p thap vdi hai cdng tdc N/O (thudng md) va hai
cong tde N/C (thudng dong).

9. Ba nit khéi dong tam, mdi nat diéu khién mdt relay dién ap
thap. Céc relay nay diéu khién ngd ra den. Chi mdt dén duge cip
ngudn khi nhan mdt nit. Khi nhan nhiédu hon mét nit, cdc dén
tuong Ung sé sang.

S¢ db bic thang
cac relay
Stop START RA1 24V
L1l 7S 1 Le
C—T0O O
R1 R2 R3
L N START R2
Cac den .
24V —OC O
_IFM : rR2 R1 R3
R2 START R3
__| R
—CO O
’—?3 /\’ : R3 R2 R1

(dv hoi

Hinh 1.4. Cac dén didu knhién relay dién ap thap.

1. Si dung catalog diéu khién cong nghiép cua nha sén xuit, ban
hay chon relay ¢6 thé dung duce dé didu khién cde dén trong thi
nghiém trén.



Biccép tén 2.0
~AC MACH CHAY - DUNG THEO CHU KY

YC DiCH

Thist k& va ndi cac nach nut nhan dimg - khdi dong va chay sG dung
y chon va edc cdng tde nhén — xoay.

(1 DUNG
Sau khi hoan tat bai tdp nay ban sé ¢6 kha nang:
« Thiét k& va ndi cac mach ding - khai dong chay.
o Nghién ciu va méc cac bd nhan — xoay (cdng t&c chon nhén —
xoayh
TA1 LIfU DOC THEM

P& biét chi tidt vé cac cong thc sé ding trong bai tap nay, ban hay

xem Phu luc B “Céc bd nhan — xoay va cdc linh kién khéi tiép diém” &
cubi sdch.
VATLRY

Nguén dién 24V va 120V AC

(1) By khdi ding IEC v6i cudn day 24V AC.

(1) Bg cong tic chon ahdn — xoay ba vi tri (C-H 10250 T261-7)

(1) Khai tigp diém (10250-T1}

(1) Niat nhan dung - khai dong/chay.

Chay - ding

Thuat ngi chay — ding dugc hidu 1a sy khoi dong va ding ding cd lap
lai nhiéu 1an theo cac khoang thi gian tuong 451 ngan. Sy chay — dimg
duge dung dé dinh vi vét liéu bang cdch dich chuyén ching theo cac
khoang ngin médi khi ah&n nat chay — dung. Khi né6i mach chay dung,
cac tiep diem phdi duoe ¢b lap (ngat) khoi mach. Cé nhiéu phuong phap
aé thuc hign diéu nay: (1) Céng téc chon {2-vi tri) 6 thé dugc dung dé
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mé/déng (bing tay) mdt phan clia mach. Didu nay duge goi la bd chon
chay/dimg. (2) Nut nhén riéng ré tam c&p dién cho cudn relay. Céc tiép
diém relay ¢6 thé duge dung dé déng mach chay. Nut nhan chay sé cdp
dién cho bo khdi déng, khong can cdc tisp diém. Piéu nay duge goi la
relay chay/dimg. (3} Nut nhan chon nhan — xoay cung cdp cdc chife nang
ph#i hop cho nit nhan va cdng tdc chon néu trén. DPidu nay dugce goi 1a
chay/dimg kiéu nhan — xoay. Cd ba mach déu duge trinh bay trong bai
tip nay.

Cac bg nhiin — xoay

B6 nhan — xoay (cong tdc chon nhin — xoay) cung cdp hai va ba chie
nang didu khién c6 thé nhan duge ¢ nai thung yéu cAu mdt phén ti nit
nhdn. Vanh ngoai ¢6 thé xoay d&n hai hodc ba vi tri 48 déng hodc ngit
cic mach diéu khién. Cdc mach nay ¢6 thé déng bang cich nhan mdt nat
nhén theo mdt trong ba vi tri.

Céc bude dusi day cé thé duge sit dung khi chon nit nhan — xoay:

1. Bugde thit nhat khi chon nat 12 thiét ké mach dign theo cdc phuong
phap ban thuong dung trong thigt k& mach véi cac s¢ dé bac
thang tizu chudn. Mach nay tueng W mit dimg — khéi ding cd
ban (Hinh 1.1). Sy khéc biét duy nhat trong bai tap nay la céc
ti€p diém cdn ngit khoi mach & vi tri chay. Khi thigt k& cde
mach v6i cong tdc nhin - xoay, ban dung bdng chic ning dé xdc
dinh sy van hanh cia céng téc s& rat thuan tién. Ban hay x4c lap
tinh logic cha mach sit dyng cdc khoang trong dé bidu thi tiép
diém hé va ky hiéu bing chit in, chdng han J va K (Hinh 2.1a).

2. Sau khi thiét k& mach, buéc k& ti&p 1a khai trién bang chifc néng
(logic) cho mach dé. Bing nay econ duge goi la bang chén tri vé
céc phép toan logic. D& 14p bang chan trj, ban sdp x&p cac chic
nang van hanh cda cong tic v6i ky hiéu X hodc 1 biéu thi vi tri
d6ng (nhén) cong tdc (D) st dung O dé biéu thi vi tri ngét (md)
binh thudng (N).

Niit khéi dong thudgng mé s& 1a O, X; vi tri md (ngat) la O va
déng 1a X. nit dimg thudng déng s& 1a X, O, cde két hop hai nat
nay sé la t8 hop XX, 0,0.

Ban c¢in nhé moi phép toan logic ¢ day cdn phai déng nhat vdi
titng vi tri clia cong tac chon nhén — xoay. Mot nit nhan ¢é thé cé
t5i da ba phép toan logic khé di (Hinh 2.1b). Dong trén cing la
thudng déng hodc thuyng md (N) va nhdn (D) cha ting vi tri.
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Hinh 2.1. chay — ngét — dang vgi cong tac xong ba — vi tri.

3. Bude k& tiép la so sanh bang chan tri véi chudi tha tu mach cia
nha sdn xuit d€ chon sy phdi hop tuong Ung. Vi duy, bang trén
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Hinh 2.1b cé thé so sanh vdi Bang 2, Chon khéi Tiép Di€m va
Cam d6i véi cong tdc ba vi tri trong Phy luc B. S5 td hop 11 tuong
ting dong ngang thd nhat trén bang chan tri (OX — 00 - X0). 8¢
t& hop 26 tuong ung dong thi hai trén bang nay (XX - 00 - 00).
Ban hiy ghi cdc s6 t6 hgp vao béng chan tri. Budc ké tidp la tim
mi cam chung c6 thé van hanh hai t6 hop néu trén.

4. Ban hay xem cdc cdt bén phdi (Bang 2, Phu luc B) ctia céc to hop
ban di chon d€ tim ky hiéu céng téc. Néu cé ky hidu cong tdc, ma
cam duge ghi & déu cot sé thyc hign phép logic ciia t& hgp 46. Ma
cam ban chon phai ¢6 kha nang thuc hién toan bé céc té hgp trén
bang chén tri, d6i v6i mach cia ban mé sé cam 14 7. budc tiép
theo 1a chon bd van hanh déng nhat véi ma cam 7. Ky hiéu bo
van hanh nay 1la C-N 102 50T261-7, day 1a bé van hanh 3 vi tri
(xem biang Ma Cam va Bé Van Hanh, Phu Luc B).

5. Dén day ban cdn xdc lap thi t cdc tiép diém cho b vén hanh va
mé cam. D& chon céc ti&p diém, ban hiy xem Béng 2a, phu luc B
theo céc t& hop da chon. T8 hop 11 can ¢6 cong tdc thuong md
(NO), t6 hop 26 can ding cong tdc thudng dong (NC).

Céc ky tu A va B bigu thi vi tri cua khéi ti€p diém do hai mach
chi&m chd trong quan hé v6i nit dinh vi cua b vén hanh. Nt dinh vi &
mit trude cia by vin hanh. D& van hanh ding, moi tiép diém A phéi
thing hang véi nit nay (Bang Céc Linh Kién Khéi Ti€p Piém, Phu Luc
B). B tiép diém diing cho Bai tap nay Ia kh#i cong tdc 10250-1, NC/NO.
Ban hay ldp hoan chinh b§ nay va kiém tra sy van hanh bing dién ké,
kiém tra sy hoat ddng ciia cdc tiép diém. Bo cong tdc phdi van hanh theo
dtng bang chén tri.

Bai tap va cac thi nghiép sé minh hoa cdc khai niém logic va cdc k¥
thuat c6 thé duge dung véi vai bai tap khdc trong cudn sdch nay.

CHUONG TRINH LOGIC

1. Nut nhan diing thudng déng, khi nhdn nit nay manh 8 ngit va
dong co dimng lai.

9. Céng thc chon nhdn — xoay ba vi tri, khi nhan vi tri bén tréi,
dong co khoi dong va tiép tuc chay. Khi vi tri gia 1a OFF, nhédn
nit nay sé khong kich hoat déng co. @ vi tri bén phdi, ddng co sé
chay/diing khi nhén nat.

3. Cong tic thuong md dugc dung dé déng/mgdt bd khoi dong cua
ddng co.
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4.

B6 khdi dong dién ap toan phan véi day 24V va céc cong tdc (bdo
vé) qué tai mic ndi ti€p vdi cudn day.

CAC BUGC THUC HIEN

1.

Ban héy hoan tdt so d6 manh theo s¢ dd bac thang (Hinh 2-1) cda
cum nuat nhén chay - ngit — ding.

N&i mach chay - ngat — dimng theo so a4 mach (Hinh 2-1).

Quan s4t niit nhan thit nhét (ding). Pay 13 cong tdc thudng déng
(NC) mic ndi ti€p vdi ngudn. Khi nhan nit nay, mach s& ngdt
(hd), ngudn s& khong vio mach.

Ban hay ldp cong tde nhan — xoay ba — vi tri. Ban c4n c6 bd van
hanh 3-vi tri v6i md cam 7. Lap khéi cdng tde NO/NC (thudng
mé/ thudng déng) vao bd vin hanh.

Bé chon nhdn — xoay can duge méc theo so 44 mach. Cong tdc A
thutng mé la phép logic AND véi nit ding. Cong tdc B thudng
déng duge midc ndi tiep (AND) véi cong tdc bd khéi dong. Chite
ning cia nit nay 1a déng mach cugn day (ON) & vi tri bén trai,
ngat (OFF) ¢ vi trf giita, v déng (ON} ¢ vi tri bén phii.

Ky thuat tha hai duge ding trong Bai tdp 1a eéng tdc cha bd khdi
dong (céc tiép diém nhd ciia by khdi dong), mic song song v6i nut
nhan khéi dong. Cong tic dong khi nhén nit khéi dong va cuén
day duge cdp dign. Trong mach nay, cdng tic B thudng dong cia
b3 nhan — xoay mdc ndi ti€p (AND) véi cong tdc cia bd khéi
dong. Cong téc B s& ngit cong tdc bo khdi dong & vi tri chay/dimg
va vi tri OFF.

Pidu quan trong 12 cong tdc A phai thdng hang vdi nit trén vanh
ngodi ¢ mat trude ciia by van hanh. N&u nguge lai, thit ty van
hanh cia mach s& ddo nguge.

Céc cong tic (bdo vé) qud tai la rat quan trong trong mach didu
Kkhién. Cong tdc thung déng sé md (ngdt mach) dé bao vé dong
co néu cé qué tai. Céc céng tic nay mie ndi ti€p vdi cudn day
(AND véi nit nhan ditng va khdi déng).

Sau khi hoan tat cdc budc néu trén, ban hay kidm tra mach, va
cho mach hoat dgng chi vdi bd khdi dong cua déng co (chua mac
dong cd vao mach); kiém tra qud tdi va mach dimng b khéi dong.
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ON TAP
Sau khi hoan t4t phdn nay, ban cdn 4n lai va kiém tra kign thic da
hoc biing cdch thye hién cdc bai thi nghi¢m.
Cuv v: NGi déng co vio mach 14 chua thuc sy cdn thiét, noi dung
clia bai tap 12 1am quen véi cac k¥ thuat mach diéu khién. B€ an

toan, ban nén dung cdc b didu khién dign 4p thép (khong qué
30V) méi khi cé thé.
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Thi nghiém 2.1. CHAY /DUNG - NGAT - TU PONG
Myc dich

Thi&t ké va vé so b bac thang véi bang chan tri theo céc thong s6 sau:

§if dung cong tdc nhan — xoay ba - vi tri, ndt ding ddy ~ kéo thutng
d6ng, cong tdc don cye dung cho ché& 46 tu dong, bo khdi ddng v§i cube
day dién dp thdp. Sy van hanh cong tée ba — vi tri: Vi tri gilta, ngit todn
bd mach; vi tri bén trai, nhén cong téc s& lam cho bd khai dong chay/
dimg; xoay cdng téc sang phai, sé kich hoat mach tu dong. Bd khai dong
sé van hanh cong tdc ty dong don cuc.

$6 8 bc thang va bang chan ri

(v hoi
Ban hay thiét ké so dé bac thang v6i bang chan tri cita mach hoat
dgng nhyu sau:

e Vi tri bén trii: nhan, bé khdi dong sé cho phép déng cd chay/
ding #1

o Vi tri bén gilfa: nhén, bo khéi dong sé cho phép dong cd chay/
diing #2

¢ Vi tri bén phai: nhén, by khdi dong s& cho phép dong co chay/
ditng #3
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Thi nghiém 2.2. RELAY CHAY - DUNG 1
Muc dich

N&i mach relay chay — ding (Hinh 2.2) stf dung cdc théng s6 sau:

1. Dung relay véi hai cong tdc thudng md ciing vdi cong tdc bd khdi
dong trong mach chay.

2. Dung niit nhdn khgi déng tiéu chuén thuong md dé chay. Nhdn
nat nay sé cdp dién cho relay va b khéi déng.

3 Nut nhan tiéu chudn thudng md thi hai dung cho ché 46 chay -
dimg. Nhan nat nay ddng cd chi hoat d¢ng theo kiéu chay — dimg,
relay khong duge cdp ngudn.

S6 36 bc thang
L1 L2
OL's Stop Jog Bd khdi déng
5o M
R
1 l Relay
Run
—0O O R
IR| ‘ MI—— 24 volts
Seal-In

Hinh 2.2. Relay chay — diing sif dyung ntit nhan tiéu chudn

26



(au hoi

Thiét ké mach dimng, sif dung cong tic nhan — xoay hai — vi tri (ditng/
ditng an toan), xdc dinh béng chan tri va chi s6 catalog cua cdng tdc nay
(xem Phu luc B) vi tri bén trai, vanh xoay hoat déng nhu nut nhén dimg
binh thuting; vi tri bén phdi sé ngit mach (khong vén hanh).

Thi nghiém 2.3. RELAY CHAY - DUNG 2
Myc dich

Ban hay chi chinh sua Thi nghiém 2.2 theo cdch thic dudi day:

1. Nhén nit chay- dimg s& kich hoat bd khéi dong chay — dimg. Sy
van hanh nay ¢6 cing chubi thit ty nhu trong Thi nghiém 2.2

9 Nhan nit chay sé Khong khéi dong bd Khdi dong chay. D€ chay

déng co, cAn nhdn cd ndt chay va nut chay — ding (Ggi ¥: chi cin
thay d6i mgt néi két trén mach relay chay — dimg trong Thi
nghiém 2.2).

$a da bic thang

Cay hoi
Thi&t k& mach va bang chén tri sit dung cdng tdc nhan — xoay hai —

vi tri 4€ diéu khién bd khdi dong (chay — chay/ding). Mach van hanh
nhu saul )

1. Xoay sang vi tri bén tréi va nhén sé chay bd khdi ddng

2. Xoay sang vi tri bén phai va nhéan sé chay/diung bd khdi dong
3. DPong co phai dung dé chuyén sang ch& dj chay/ding.
4

Vé so dd bac thang va lap béng chan tri.
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Thi nghiém 2.4. RELAY CHAY - DUNG 3
Myc dich

Thiét k& va vé so dé bac thang cia mach s dung cong tdc nhén —
xoay ba — vi tri dé diéu khién hai bd khéi ddng nhu sau:

1. Vi tri bén trdi va nhédn sé chay/ding bd khdi dong #1
2. Vi tri bén gitia va nhan s& chay/dimg bd khdi dong #2

3. Vi tri bén phdi va nhén sé chay ddu ca hai bd khdi dong #1 va #2.
cac dong co phdi ding dé chuyén sang ché 49 chay/ ding. Lap
ban chén tri.

S¢ do hic thang

Cdv hoi

Thiét k& so 46 bac thang va 1dp bang chén tri cho mach st dung cong
tdc chon ba — vi tri. (Pay khong phéi 12 cong téc chon nhdn - xoay). Ban
hiy ding catalog diéu khién cdng nghiép ctia nha san xudt (Phy luc B)
dé chon cong téc chon ba — vi tri. Ban hay chon nim tidu chuén vdi 10 xo
trd vé tif trai va phdi, van hanh theo thi ty nhu sau:

Trai = chay, solenoid #1; giita = Off; phii = chay, solenoid # 3. Chi
mét solenoid hoat ddng vao thai diém bat k.
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Bic tép 3.0
MACH THUAN/DPAO

MUC DiCH

Thigt k& va méc mach nit nhan thudn - ngét - ddo st dung cong tdc
chon nhédn — xoay.

NQ! DUNG
Sau khi hoan tit Bai tap nay ban s& ¢6 kha nang:
o Mic céc bb khéi dong déo chiéu vdi dién ap toan phan.
e Hidu va bidt cach mic cac mach thuan/dao chiéu.

o Mic cdc cong tic xoay ba — vi tri.

TAI LU DOC THEM

P& bist chi tist cdc cong tic duge dung trong Bai tap nay, ban hay
doc Phyc luc B: Céde b nhén - xoay va cac linh kign khoi tigp diém.
VAT LIEU

Dién ngudn 24V va 120V AC.

(1) Bd khéi déng thugn/ddo (IEC, cudn day 24V).

(1) Nit nhén dimg - thudn/ddo.

(1) Cong tic nhin — xoay ba — vi tri (C—H 10250 T261-8).

(2) Khéi tiép diém (C-H 10250-T1).

(1) Khi tidp diém (C-H 10250-T3).

B khéi dong dao chiev

Nhidu ting dung diéu khién doi hoi déng cc ba pha cé khd nang chay
theo chidu thudn va dao chiéu. Dé thyc hién diéu nay, bd khoi dong dién
" 4p todn phan 14 thiét bi ding cho cd chiéu thuan va chiéu nguge (Bd khdi

N

déng thuén - nghich). Cdc bo khdi ddong nay cdn o thé dugce dung trong
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ting dung ding/ngit mach. B khdi déng thuin —~ nghich c6 ché do khoa
lién déng ca co va dién dé duy tri trang thdi déng mot canh déng thoi.

Do hau hét cdc by khdi dong ddo chidu tir tinh déu ¢6 bao vé khoa lién
déng co — dién, nhung mdt s6 mach didu khi&n con c6 hé théng an toan
thit cAp d& bdo ddm khéa lién déng vé dién. Hinh 3.1 minh hoa mach s
dung bé nh&n - xeay 8 — vi tri. Mach nay ding bé nh&n — xoay 3 - vi tri
dé diéu khién: (1) vi tri bén trdi va nh&n nit nhan — xoay, déng co chay
theo chiéu thuin. {2) vi tri gitta, dong co bi ngit (OFF). Didu nay bio ddm
khéa lién d9ng dién giita chiéu thuan va nguge. (3) xoay sang vi tri phai
va nhdn niit xoay, déng co sé ddo chidu.

CHUGNG TRINH LOGIC
1. Nut nhin dimg thudng déng. Khi nhan sé ngit mach, déng co
dimg.

2. Nut nhan xoay 3 - vi tri.
Vi tri trdi = chiéu thuin
Vi tri gita = OFF
Vi tri phdi = chiéu nguge.

3. Cdc bd khdi déng ddo chibu dién 4p toan phan: (1) cdc cudn 24V.
(2) Cdc ti€p digm phu thudng déng. (3) Céc ticp diém thudng md,
{4) bdo v& qud tai.

CAC BUGC THUC HIEN

1. M4c mach b khéi déng, nhén bi&t cdc linh kién va cong tdc theo
s¢ d6 béc thang (Hinh 3.1}, Mach c6 cong tdc nhan — x0ay 3 — vi
tri ding cho mach thuin — ngdt — dso.

2. Ldp bo van hanh va cdc cong tdc trong mach. Ban cdn dung bd
van hanh ma s& cam 8, 14p ba khdi tigp diém NO/NC (thutng md/
thudng déng) vao bd van hanh. Cdc tigp di€m A ciia cd ba khéi
tiép diém phai thing hang véi nim xoay ¢ mit trude ciia bo van
hanh. Truge khi néi mach, ban cdn kiém tra céc linh kidn. Sir
dung déng hd (dién k&) van nang, ban hay kiém lai tha ty ti&p
diém clia b cong tdc theo bang chan tri trén Hinh 3.1

3. Quan sdt ndt nhan thd nhat (dung). Day la leai thuong déng,
phédi méc néi ti€p v6i day nguén. Khi nhan nit nay, mach sé bi
ngdt khoi dién ngudn.

4. Céng tde chon nhén — xoay thyc hién moi thao tac trong mach.
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Xoay sang trai va nhan sé caAp ngudn cho by khdi dong thudn. Vi
tri gitra 12 OFF. Xoay sang ph&i va nhén sé cdp cho bé khdi dong
déo chiéu.

5. Cong tdc déng mach cho cd hai by khdi dong thuan va ddo duge
méc hoan toan nhu nit khéi ddng. Cdc cong tic nay ludn ludn
mic song song véi nut nhan khdi dong. Cong tic nay déng khi
nit khéi dong duge nhan va cdp ngudn cho cudn day, cong téc

vin déng dé duy tri dong dién di qua cubn diy khi nha nit khdi
diéng.

6. Bo bao vé qud tdi la rdt quan trong trong mach diéu khién. Day
la cde cong tdc thugng déng, s& ngdt mach dé bdo vé dong co khi
6 qua tai. B6 bdo vé qua tdi duge mic ndi tiép véi cudn day (phép
logic AND véi nit nhdn difng va khéi ddng).

7. Trén cde mach thuan/dao, bd céc ti€p diem phy thuyng déng duge
ding dé khéa lién dong vé dién cho cde b khdi dong.

8. Sau khi hoan tat cdc bude néu trén, ban hiy kiém tra mach dién;
chi cho mach chay véi bé khdi déng, kiém tra qua tdi va mach
ditng. Néu mach didu khién vdn hanh chudn xdc, ban cé thé noi
mach vdi dong cd tuong iing. Bai t4p va cdc thi nghiém nay khing
bt budc phai néi véi dong ca.

ON TAP
Sau khi hoan t4t phdn nay cing véi cdc kiém nghiém, ban hay chuyén

sang cdc bai thi nghigm. Céc thi nghiém yéu cau thiét ké va vé so dd béc
thang trude khi néi mach.
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Thi nghiém 3.1. MACH THUAN/ DAO TIEU CHUAN
Muyc dich

Miec mach thudn/ddo v6i cdc dic tinh nhu sau:

1. Nat nhan ding (STOP) thudng déng, hai nat nhdn khéi déng
(START) thugng m&, mot bd khdi dong thuin/dio.

Mot nit khdi dong thudn va mot niat khdi déng ddo.

Nhan nit thuin hodc nit thdo, ddng cd khdi djng tugng iing theo
chidu thuan hozc ddo. DE khdi dong theo chidu nguge lai khi
trong ché& do chay, ddng co phai dimng lai trude.

56 do bc thang

Cau hoi
1. Céng dung cia khéa lién dong trong bj khdi déng thudn/dao?

2. Hay xdc dinh chi s§ sdn xudt cla cdc bd khi ddng cong tic IEC
thu4n/ddo va cdc relay qud tdi dung cho déng co 3 — pha. Chon
cde bo cong tdc vdi cdc cudn day 24V AC (kiéu kin).

A. 460V, 5hp, dong tai toan phdn (FLC) 7.6A.

B. 460V, 10hp, FLC 14A.

. 460V, 15hp, FLC 21A,

D. 575V, 30hp, FLC 32A.
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Thi nghiém 3.2.

9 ey

DUNG DAO CHIEU - CHAY - DUNG PAO CHIfEU
Muc dich

Thiét k& so 46 bac thang va bang chan tri dé didu khién cde bd khéi
dong thuan/dao #1 va #2 v6i cac dac tinh nhu saw

1. Mot cong tée chon ah&n — xoay 3 — vi tri, mot nit nhan diung
chinh, hai bd kho1 déng thuan/dao.

9 P& chuyén tif chay sang chay/dung, mach phai dimg trude khi
chuyén ché 4. Myt trong hai b khoi dong bi qui 1ai s& dimng ¢
hai déng co.

3. Chon cong tic xoay thich hgp @& thuc hién sJ van hanh:

Vi tri trai = nhén, chay/ding cho bd khéi dong nguge chidu #1
Vi tri gifia = nhan, chay cho ci hai bd khéi dong thuan #1 vi #2
Vi tri phéi = nhan, chay/ditng cho bo Khéi dong nguge chidu #2

S¢ 30 bie thang

Cav hoi
1. Tif catalog ciia nha san xudt, hiy chon céc bd kh¢i dong thuin/
dao dién 4p toan phan (NEMA 1) va kich ¢& relay nhiét cho cac
dong cd, bigt nhigt 4o mdi trudng bang nhiét d bd didu khién va
dong co.

Kich ¢8 Cap 10 Cép 20

5 hp, 230 V, FLC 15.2 A
75 hp, 460V, FLC 11 A
15 hp, 460V, FLC 21 A
20 hp, 460V, FLC 27 A
30 hp, 575V, FLC 32 A

Mmoo WP
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Thi nghiém 3.3. BON BQ KHOI BPONG CHAY THUAN
Myc dich

Thist k& bang chan tri va vé s¢ d6 bac thang cia mach voi cac dac
tinh sau:

1. Si dung cong tic nhan — xoay 3 — vi tri. Chon cdng téc tif catalog
cfia nha san xudt. Mot nit nhén ditng chinh, ba b khdi déng vin
hanh dong co #1, #2, #3 vdi cde ti€p diém phy NC (thutng déng)
va mot bo khdi dong #4 ding cho déng co bom chét béi tron.

2. Chon cong tic nhdn — xeay 3 — vi tri, vn hanh nhu sau:
Vi tri trai = nhén, khéi dong #4 va #3
Vi tri gita= nhén, khéi dong #4 va #2
Vi tri phai = nhén, khdi djng #4 va #1
Khéa lién dong cac vi tri dé mdi 14n chi vaAn hanh mét v1 tri.

S6 do bic thang
Cdu hoi
1. Tit catalog ciia nha sdn xudt, chon t8 hop cdc bo khdi dong dao

chidu (NEMA4) va kich cd relay nhiét cho céc déng ca:

Kich ¢ S8 catalog Cap qua tai
20

1hp, 230V, FLC 3.6A
3hp, 230V, FLC 9.6A
5hp, 230V, FLC 15.2A
10hp, 230V, FLC 28A.

oo w e
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Bac tép lon 4.0
CAC MACH THOI CHUAN

MUCDICH

N&i hai b thai chudn tré véi mach thuan/dao

NI DUNG
Sau khi hoan tat Bai tdp nay ban sé ¢é kha nang:
¢ Poc va dién dich sg dd bic thang c6 cac bd théi chudn
e Thi&t k& va méc cac mach logic thdi gian tré.
« Chon céc bo thai diém van hanh tré va ngit tré.
e Hidu va méc cdc mach meodule /O (nhap/xudt) PLC {didu khién
logic l4p trinh)
VATLIEU
Ngubn dién 24V va 120V.
(1) Bb khéi dong thuan/déo.
{1) Niit nhédn dimg - thudan/ddo.
(2) Bo thoi chuén ngit tré.
(2) Bb thoi chudn déng (van hanh) tré.
Bj thdi chudn
Céc relay thisi chudn duge dung &€ cung cp sy tré thoi gian theo hai
phuong phap. Thi nhat, thoi chuin d6ng, tao sy tré th¥i gian sau khi

cude day duge cap dién; thit hai, thoi chudn ngit, tac sy tré thoi gian sau
khi cudn day bi ngdt dién.

Céc ky hiéu thii chuén déng duge néu trén Hinh 4.1a. Khi cap dién
cho cuén day TR, khodng thdi gian duge xac dinh trude sé& trdi qua trifée
khi cac tiép diém thay ddi trang thai. Khi ngét dién cuén day nay, cc tiép
diém tré v& vi tri ban ddu mdt cach tdc thai. Hinh 4.1b minh hoa mach
th#i chuidn déng (TON). Khi nit nhdn khéi dong (START) v4n hanh,
cudn T1 d6éng, thanh ngang déng, cho phép bat ddu hoat dong thoi chudn.
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Cudn day
Ton

Hinh 4.1a. Cac ky hiéu thdi chudn déng {TON)

Cudn day
Start macl? %hdi
ar chuan
L1 Stop _OI - TOHOE
I—O.LD— T1
1]
T ' ¥inst
o
T.C 9-sec ben 1

Hinh 4.1b. Mach tré thdi chudn déng.
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Cudn day
Tof

Hinh 4.2a. Cac ky hiéu thai chudn ngét (TOF)

Cudn day
mach thdi
L1 Stop I Start chuén L2

Tof

12

QL0

T.0 Pén 2

Hinh 4.2b. Mach tré thdi chudn ngét
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Sau khodng th#i gian xdc dinh (& day 1a 9 gidy), cong téc théi chudn NO
{thudng md) s& déng dé van hanh den. Khi nit nhén dimg (Stop) md,
thanh ngang ngét, cdc tiép diém thoi chudn trd vé& vi tri ban dau (binh
thutrng) hdu nhu tde thoi.

Cac ky hiéu théi chudn ngét duge néu trén Hinh 4.2a. Khi cap dién
cho cudn day, cac tiep dié€m lap tic thay doi trang thdi. Cdc ti€p diém
thai chuin duy tri trang thdi nay trong thoi gian cudn day cé dién. Khi
ngat dién cudn day, cdc tiép diém trd vé trang thdi ban diu (binh thuéng)
sau khodng thai gian duge xdc dinh trudc.

Mach thoi chudn ngdt (TOF)-duge minh hea trén Hinh 4.2b. Khi nat
nhan khéi déng (START) van hanh, cuén T2 déng va thanh ngang dong,
xay ra hoat dong ti¥c thoi. Didu nay lam déng céc tiép diém thdi chuan
va lam cho dén sdng. Khi nat nhan ditng (STOP) mé, thanh ngang mé, bt
d4u hoat dong thdi chudn. Sau khedng théi gian xdc dinh (vi du 9 giay),
céc tiép diém thyi chudn NO (thudng mé) sé mé dé ngat mach (tdt den).

Cac module nhap/xudt (1/0) PLC (dieu khién logic ldp trinh)

B9 diéu khién logic lap trinh (PLC) ia mach diéu khién logic bdn din
ding trong cong nghiép. Cdc phép toan logic duge xdc dinh bang chuong
trinh do ngudi dung nhadp vao, chuyén biét sy vdn hanh cda cac thiét b;
xuit ddp ¥ng thiét bi nhap. Do chuong trinh duge Iuu trong b nhé doc va
ghi, sy thay d6i trong qud trinh diéu khién duge thie hién bing cdch lap
trinh lai. Bd diéu khién lién tuc gidm sdt trang thdi cdc thiét bi duge
mic vdi ngé vao. Dua trén chuong trinh cia nguoi dung, bd PLC diéu
khién cdc thigt bi mac & ngé ra (Hinh 4.3},

Module nhap B6 diéu khién Module xudt

L1 Cac ngd lap trinh Cac ngd
nhnap Xudt L2

PLC

S

]

|

&

Hinh 4.3. Cac ndi k&t module 11O
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Néi chung, ¢6 hai kiéu module /0

1.

Module nh4p, cdm bién cdc miic dién 4p cha thiét bi nhap va cung’
cAp cho bd xif 1§ cdc thong tin trang thai muc logic cia thigt bi
nhép. Céc thiét bi va linh kién nhap thigng la nat nhén, cong
tde.chon, bd gidgi han dién 4p, céc cam bién, va céc bd chuyén
mach.

Module xuat, didu khién cdc thiét bi ¢ ngd ra, dua trén cdc lénh
mee logic tif b xit ly. Thi&t bi ngé ra c6 thé 1a by khdi déng,
solenoid, man hiéu thi, dén, bd canh bio,..

CHUGNG TRINH LOGIC

1.

Nat nhan dimg (STOP) thuong déng (NC), khi nhdn, mach sé
ngit (False) lam ding déng co.

Hai nit nhan khéi dong (START) thuong mé (NO), mét ding cho
chidu thuan, va mét diing cho chiéu nguge.

B& khdi dong ddo chidu dién 4p toan phén, gom (1) cufn 24V, (2)
Céc tiép diém phu thudng déng, dung cho khéa lién dgng. (3) Céc
tiép diém thuong mé (4) Relay va tiép diem bdo vé qud tdi.

Hai relay th#i chudn (FOF), diing cho b khéi dong thuan va bd
khéi déng ddo chiéu. Pay la hai khdi riéng ré 14p trén tiung bo
khéi dong.

Mach nay van hanh theo mach thuan/ddo tidu chudn (Bai tap 3,
Thi nghiém 3.1), ¢6 thém hai b thoi chudn ngdt, ngin chan dong
co khéi dong theo chiéu ngugce lai qua nhanh sau khi dirng.

CAC BUGC THUC HIEN

1.
2.

M#c mach thudn/ddo theo s¢ d6 bac thang (Hinh 4.4)

Mach nay ¢6 hai bo thoi chudn ngdt. Mot cudn day thoi chudn
mac song song vdi cudn khdi dong thudn, cudn kia méac song song
véi bo khéi dong ddo. Mai by theri chudn déu cé ti€p diém thuing
déng (NC) dé khéa lién dong cdc bé khdi déng thudn va ddo.

Quan sdt cdc tiép difm eila b th¥i chudn, day 1a loai thudng
déng (NC), déng theo thoi gian. Khi cudn thoi chudn thuan (TF)
dugce cdp dién, cde tiep didm (TF) tuong dng méae noi tiép véi cudn
ddo &8 md va déng thoi gian. Piéu nay lam lam cho cudén dao
khing dugce cap dién vdi thui gian xdc dinh sau khi cuén thuén bi

39



ot FOR R R
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Hinh 4.4. Mach thdi chudn ngat thuan/dao

ngit dién ngudn. D61 v6i cudn dao, tinh hudng la nguge lai. Khi
cudn dao duge cap dién, cupn thuin bi khéa lién déng, khang
khéi ddng trong khodng thdi gian xdc dinh.

4. Sau khi hoan tat cde budc néu trén, ban hay kiém tra lai chuong
trinh, chi chay chuong trinh vdi bd khdi déng, ki€m tra qud tdi v2
mach ditng. Néu hoat dong t5t, ban c6 thé thi ndi véi dong cc
tuong dng.

ON TAP
Sau khi hoan tdt phan diu cia Bai tap 4.0, ban c6 thé chuyén san

¢dc bai thi nghiém d€ cGng ¢6 va ndng cao kién thic. Ban cAn vé so di
bac thang cho tirg thi nghiém truéc khi néi mach.

40



Thi nghiém 4.1.

KHGI PONG THEO THU TY THO1 CHUAN 1
Muc dich

Thigt k& va néi mach diéu khién khoi dong 14n lugt ba bo khéi dong.
Mach vdn hanh nhu sau:

1. Sif dung nit nhian START dé st dung chudn tha ty. Nat STOP
ddy - kéo d8 ditng khdn cap va dimg tam thai khi dirng van hanh
tidu chudn. Hai bd thoi chudn déng (TON) va ba bg khdi dong véi
cudn day dién 4p thap 24 VAC.

2. B6 khdi dong #1 s& khéi dong bang cach nhén nit START. Sau
10 giay, bo khoi dong #2 sé khdi dong véi mdt bo thai chuin.
Cudi cung, sau 10 gidy ti&p theo, by khdi dong #3 s& hoat dong
v6i b thai chudn thi hai. Nhan nit nhén dimg bat ky déu dung
céd ba bd khéi dong.

4 do bijc thang

Ciiu hoi
1. Sir dung catalog cong nghiép, chon hai bé thdi chuin déng dap
ng c4c yéu ciu cia thi nghiém.

2. Sii dung catalog cong nghiép, chon c4e contactor va relay qud tai
IEC. Ding cho thi nghiém néu trén, su dung céc bd thosi chuan
k&m theo contactor (dong co 5hp, 460V, PLC 7.6A), xdc dinh kiéu
loai va st catalog.
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Thi nghiém 4.2.
KHOI PONG THEO THU TU THOI CHUAN 2

Muc dich

Thiét ké so dd bac thang va cdi ti€n mach dién trong Thi nghiém 4.
d& ¢6 thém cdce tinh nang dudi day:

L. Gilf nguyén thi ty khéi dong nhu trong Thi nghiém 4.1.

2. Thay 46i thif ty ditng, nhan nit dimg (STOP) tidu chudn sé dim
ngay hai bd khéi déng #2 va #3, bd khdi dong #1 con chay thé;
5 gidy (TOF) trude khi diung.

3. Nhéan nit E-stop s& ngit mach (OFF) toan b mach sit dung h:
b6 thoi chudn déng (TON) va hai bo thai chudn ngdt (TOF),

Sa do biic thang

(au hoi

1. Sif dung catalog cong nghiép, chon b$ th¥i chuin ngdt (TOF) thé
cdc yéu ¢du ctia thi nghidm néu trén.
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Thi nghiém 4.3. BO NHAN THOI CHUAN

Myc dich

N&i mach thoi chudn theo so d6 (Hinh 4.5) gom:
1. Hai nat nhan START dé diéu khién cudn selenoid (SO).

L1

E-STOP

PUSH/PULL START 1 24 yoLTS L°

—C-)-L_O | TON1 @_

~7_RELAY1
START 2 CN-DEL AY
1 TIME OPEN
Yolle! TONE@_
T2
® ® RELAYZ
ON-DEL AY
TIME OPEN
Solenoid
T3
O——(50)
OFF-DELAY
TIME OPEN

Hinh 4.5. Mach nhén thgi chuén,




2. Ca hai ndt nhén duge nhdn déng thsi trong thai gian cho trudc
(khodng 0.1 dén 10 gidy). N&u cd hai khong duge nhén trong
khodng thoi gian cho truGe eta ede bo thai chudn T1 va T2, cudr
solenoid s& khéng kich hoat,

3. Khi duge kich hoat, cuén solenoid sé vian hanh trong khodng thér
gian xdc dinh, sau d6 sé& ditng hoat déng (khodng 1 dén 180 giay)

4. Mach sit dung hai b§ thoi chudn déng (TON) va mot bo thoi
chudn ngit (TOF), 24V AC.

S6 do biic thang

Cav hoi
1. Su dung catalog cong nghiép, chon hai bé TON va mét b TOF
thda cdc y&u cdu clta Thi nghiém.
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Thi nghiém 4.4. MACH CHUY EN MACH THOI CHUAN
Muyc dich

N#i mach thoi chuén theo so d6 (Hinh 4.6). Sau khi néi mach, can
thuc hién:

1. Déng cong tdc chon (ON) sau d6 ngit ngay (OFF), mach van duge

cdp dién (ON) trong thdi gian cho trude trén bo thai chuin déng
(TON). '

OL's EU§2

L2

n

o)

Cuén day 24V cda
b6 khdi déng
déng co

Hinh 4.6. Mach chuy&n mach thai chudn
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2. Péng cdng tdc chon (ON) ngay sau khi mach ngit ngudn, mac
vin bi ngat (OFF) trong khodng thoi gian cho trude trén bd th
chudn ngit (TOF).

3. Mach duge thiét k& d€ diéu khién thoi gian déng/ngidt (ON/OF]
ciia cong tdc chon va trdnh khdi déng sai.

S do bdc thang

Céu hoi
1. Sd& dung catalug cong nghiép, chon bé thoi chuan ban dan (TO!
d4p ung cdc yéu cdu clia thi nghiém.
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Thi nghiém 4.5. MACH DIEN DICH HAI TOC D0
Myc dich

Thi nghidm nay chi yéu cdu thiét k& so dd bac thang dé€ diéu khién
dong co ba pha, hai tdc d9, cdng sudt khong d46i. Hinh 4.7 minh hoa ndi
k&t dong co. Mach van hanh nhu sau:

1. Mach kich hoat cong tdc nhén - xoay 3 — vi tri.

2. Ngudi van hanh ¢é thé chon téc dp mong mudn bang cich nhan
nat nhdn cao hodc thap.

3. Nhén ndt nhan thip, dong co khéi déng va chay vai téc 4o thap.
Nhéan nat nhén cao, dong co khéi dong véi tde dé thip chay vdi
t6t do cao sau khoang thoi gian cho trude (1.5 dén 30 gidy).

4. Ngui van hanh phai nhan nat nhan STOP (ding) trude khi déi
téc dd tir cao sang thdp.

T4
T3 - T
TS —7T"T 76\
T2
SPEED L1L2 L3 OPEN TOGETHER
LOW T1-T2-13 - T4--T5--T6
HIGH T6-T4--T5 allothers

Hinh 4.7. N&i két dong co 2- t8c 46 cong sudt khdong dbi.
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S6 d6 bic thang

Ciu hoi
1. Sit dung so dé phin cing trong s8 tay hudng dan ldp dat PL
hiy néu so d6 néi két cu¢n day cia bo khdi dong déng co dién .
thap néi véi module xuit dién ap thap.

2. S dung so dé phdn cing trong s tay huéng din 14p dac PL
hay néu so dd ndi két céc tiép diém thuong mé (NO) cua b ki
dong ndi véi module nhap dién ap thip. Sau dé ndi nit nh
STOP thudng déng, nit nhan START thuong mé, va ti€p dié
phu thudng déng véi module nhip.
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Bac tip ton 5. 0
HE THONG TRUYEN PONG AC

MUCDICH
Nghién cifu mach didu khién téc do dong cd 3 pha — sif dung truyén
dong dong co AC tin so bién thién..

NO1 DUNG

Sau khi hoan t4dt Bai tap nay, ban sé c¢6 kha ning:

« Lap cdu hinh cdc xdc Yap ban ddu cia bd truyén dong AC

« Lap trinh cdc thong s ciia bd truyén dong AC d& diéu khién toc
d$ doéng co 3- pha.

e Nghién citu cde chite ning van hanh cua b truyén dong AC.

VAT LIFU

(1) Bé truyén dong tin s8 bién thién, 1336 — B0O03 - EAD — FA2 - L2
hoic tuong dugng.

{1) Nut nhan stop — start va chay/ditng,
(1) Céng téc ddo chiéu.
(1) Céng tac chon toc 40 2 — vi tri.

B TRUYEN DONG AC .

Bé truyén déng AC tdn s6 bién thién néi chung cé bai nhém chiec
nang co ban, cdc didu khién van hanh va cdc théng s6 lap trinh. Cac
didu khién van hanh cho phép ngui van hanh khdi dong, ditng, tu ddng/
biing tay, d6i chidu va tdc do ciia b diéu khién bing céch chinh chiét dp
k& hoic cdc thiét bi tuong tu. B) truyén dong cd thé duge van hanh truc
tiép tir panel didu khién ldp & phia truéc hodc thong qua giao dién st
dung cdc thiét bi didu khién ngoai vi (Hinh 5.1). Cdc thong s6 lap trinh
¢6 thé duge 1ap trinh tai chd, trén panel diéu khién hodc thong qua cong
truyén thong néi ti€p si dung cac thiét bi tuong ing. Bon niit nhan trén
man hiéu thi va panel lap trinh duge dung dé quan sat va lap trinh cde
thong sd. Cac thong s8 c6 thé duge quan sat irong khi bd truyén ddng
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Céc ndi két ban mach giao dién

JOG 1
— 00—
e | o
SPEED
SELECT neles
L1 24V DC L2
Hinh 5.1. Ngi két giao dién
Freq Pr
L 4
[ ] | ] | 0
N
PR 1r Il Enter

Hinh 5.2. Panei 1ap trinh ding cho b6 truyén ddng AC.
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hoat dong nhung kbong thay doi duge. S6 thap phan xudt hién & goc xa
bén phai biéu thi ch& do lap trinh (Hinh 5.21.

Nit nhin PR duge diing d€ chuyén tir hién thi van hanh sang hién
thj quan sat cac thong s6. Khi trong ¢h& do hién thi quan sat, nit nhan
dugc dung d€ tang dén cac thong so (theo gia 56). Nuit nhan ENTER duge
dung dé chuyén tir quan sdt sang lap trinh chi khi hién thi thong s6 0
(zero}. Niit ENTER cdn duge diung dé luu cde gid tri hién thi. Cde nit
nhan INCREMENT va DECREMENT dugc ding dé cugn 1én hoac xubng
gid tri thong sb duge nhip. Nhdn déng thi c4 hai nit nay sé két thic
lap trinh.

Bai tap

Bai tdp nay giGp ban lam quen véi cde thudt ngit va thong s& ding
trong dp trinhb b truyén dong AC. Tung chite ning didu khién déu cé
théng s6 riéng, 1a mot phan trong chuong trinh chung @& van hanh b
truyén dong AC. Bo truyén dong AB (Allen - Bradley) 1336 duge dung dé
lap trinh cdc théng s6 nay.

Ban cdn nim ving Bai t4p nay, do néi dung sé duge dang tiép trong
Bai tap 20, Digital to Analog.

LAP TRINH LOGIC

1. Ban hay xem k¥ so d6 mach va tuan theo cdc huéng dan an toan
ctia nha san xuat (Bo AB 1336).

9 N&i cdc nGt nhin didu khién tit xa (ding - diéu khién — chay/
diing, cong tdc chon, cong tdc ddo chidu) vao ban mach giao dién.

CAC BUGC THUC HIEN

1. Kiém tra, tuan tht moi yéu cdu van hanh va an toan truge khi
kich hoat bd truyén déng AC.

2. Xoay cong tdc chon cita bd truyén dong d&n ché 46 van hanh bang
tay d6 v4n hanh bé truyén dong voi cac diéu khién truc tiép.

3. Sit dung panel hién thi tai ché va lap trinh dé quan sat va lap
trinh cac thong s6 cia b truyén dong. Tham khdo s& tay lap
trinh dé thay d6i cdc thong s6 ligt ké ¢ phéan duéi. Ghi lai cac gia
tri thong s6 duge chon.
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Thong so/ chiic ning

52

5.6. Chon téc dé xée dinh mét trong sdu ngubn sé didu khién tan
56 ra cia bo truyén dong véi cong tdc chon téc do.

0 = chiét dp ké panel didu khién tai ché. 1 = nguén 0-10V DC.
2 = nguén 4-20 mA. 3 = ngudn xung. 4 = Ngd nhip néi tiép.
5 = chiét ap k& téc 40 ¢ xa.

Ban héy x4c lap théng s6 5 cho ngudn 0 dén + 10V DC.
Xac lap thong 53 6 cho chi&t ap k& tai chd hoidc ¢ xa.

16, 17, 18, 19, 20. Cdc thong s6 vdn hanh xdc l4p tdn s6 van hanh
bH truyén dong va dién ap.

16 = xde 1ap tan s6 van hanh téi thiéu 0-
120Hz

17 = x4c 1ap tAn s0 co bén theo cdc gid trl
trén titng tén déng cd.

18 = xéc lap dién 4p co ban theo cac gid
tri trén tiing tén dong co.

19 = xdc lap tdn s§ van hanh cuc dai 0-
250Hz

20 = dién dp cuc dai duge xdc lap bang

hodc 16n hon dién 4p co ban cua théng sé 18,

10, 12, 13. Théng sé chon ditng (stop) chon ché& db diing ddng ¢o
0—dimg tit tit, 1—dimg bing thing (phanh) DC, 2—dung theo
xung.

10 = xdc 1ap ché dd ding ti tit (0), dung
bing thdng DC (1), hoac dimg theo xung (2).

12 = xéc lap théi gian tré (0-15gidy) khi
ding

13 = xéc lap dién a4p 0 — 115V DC cdp cho

dong co dé ding (thang).

7. 30. Thai gian tang tée xac dinh thoi gian dé dong co tang (tdc
do) tir 0 Hz dén tan sd cyc dai.

7= xde 14p 1 — 600 giay theo thoi gian
tang toc #1 tir 0 Hz dén tan 56 cue dai.




30 = xde 1ap 1 - 600 gidy theo thoi gian
tang toc # 2, néu duge su dung.

8, 31. Thoi gian gidm téc xéac dinh thoi gian giam (toc d3) tir tdn
58 cuce dai dén 0 Hz.

8= xde lap 1-600 gidy theo thoi gian
gidm toc # 1 tif tan s6 cye dai dén O Hz.

31l = xac lap 1 — 600 gidy theo thoi gian
giam toc # 2, néu duge dung.

32, 33, 34, 35. Bo qua cdc ddi tdn s6 thiét 1ap cac khodng tan so
tai d6 bd truyén déng khéng vén hanh. Méi déi xdc lap mot
khoang tin s6 tai 46 bo truyén déng khéng van hanh.

32 = bé qua dai tan sd # 1.
33 = bé qua ddi tin s6 # 2.
34 = b6 qua ddi tAn s8 # 3.
35 = xéc 1ap khoang cfng hodc trif cac dai

tin sé 0-15 Hz.

43, 44. Thoi gian va tan s6 séng. Bo truyén dong khong theo thol
gian tang toc, chi chuyén truc ti&p sang xdc lap séng. Bo truyén
dong duy tri tdn s6 séng theo thoi gian cho trude, sau d6 sé gidm
hodic ting. Pidu nay cho phép dong co dat duge module khoi dong
cao hon,

43 = xac lap tdn s bd truyén dong dat
duge khi khéi dong tir 0 dén 120 He.

44 = x4c 1ap tan sb bo truyén dong duy
tri tAn s6 song (khéi @ong) tir 0 dén 10 gidy.

45. Pidu bién chiéu rong xung (PWM). Thong sd nay diéu chinh
tin s0 séng mang t6i thigu duge dung dé tao tAn 38 xudt PWM.
Ting PWM sé giam tiéng on cua dfng co va tinh én dinh trén
d6ng co ¢6 tai nhe. Gidm PWM sé tang tiéng én dong co va tinh
én dinh ddéng co.

45 = x4c lap tdn 58 séng mang tif 0.4 kHz
dén 2 kHe.

98. Dong qud tdi xac 1ap bdo vé qud tai cho 4fng cd theo phan
tram cuong do dong dién. X4c lap ti 50 dén 100% dong dinh mic.
Théi chudn bat ddu khi dong ra vugt qua théng 56 nay.
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38 = % dong ra dinh mdc.

21, 22, 23, 24. Pédo chibu v chay/ding. Chon nguén xdc dinh
chidu va ché d6 chay/dung ciia dong co. Cde xdc lip nay diéu
khién noi van hanh clia bd truyén dong ti cdc thiét bi nhap tir xa
hoic tai ché.

21 = chay tai chd

22 = ngudn dao.

23 = ngudn chay/ding.

24 = ' tdn s& dugc dung khi nhan chay/diing.

Sau khi lap trinh b¢ truyén déng, ban hiy kiém tra cac thong s6
bing cdch van hanh bj truyén dang v4i panel diéu khién tai chd.



pPHANI

LAP TRINH

Hidu chi ti&t cac 1énh 1ap trinh 14 rat quan trong d6i vdi nha cdng
nghé khi thigt k& va lap trinh hé théng didu khién. Do d6, phan nay sé
nhan manh céc 1énh logic duge diing trong bd didu khién lap trinh va
\ng dung trong cac mach diéu khién cong nghiép. Cée vi du vé ing dung
hé thong dugc gidi thidu 48 cung cdp ¥ tudng cd ban vé stt dung cac lénh
logic trong thuc tién.

N1 DUNG

Sau khi hoan tat Phan nay ban sé €6 kha nang:
« Thiét k& va lap trinh cac mach diéu khién logic.

e Hiéu va ap dung cdc lénh 4&m, thiti chudn, relay, dé xdy dung hé
thong diéu khién.

o Thuc hién va ap dung cac lénh tap tin, tinh todn, so sanh, dé
thi&t k& hé thong diéu khién phite tap.

« Nghién cifu cong dung ciia bo ghi dich chuyén va bg tao tha ty dé
van hanh hé thng didu khién lap.

o Sif dung cAc tap tin bit 4& tim 16 trong céc qué trinh ty dong.

o Ap dung cong tic xoay banh xe nho trong céc chife nang 14p trinh.

e Si dung lénh kiém tra gigi han dé tao chudi thuan va ddo.

o Nhan bit cic dang dif ligu cd ban va dich chuyén thdi gian trong
bd ghi dich chuyén.

. Biét cac dng dung chuyén doi digital — analog va analog - digital.

e Xac dinh cdc dac tinh co bén ctia 1énh PID.

» Nghién cifu khdi niém lap trinh van ban cdu trac.

G161 THIFU

Lap trinh 1a qué trinb don gian bdo cho bd didu khién cach thic thyc
hién tac vu mot cach chinh xac. D€ thuc hién didu nay, ban phai “néi”
véi PLC bing ngdn ngll riéng, PLC ¢6 thé hidu, Sau d6 PLC s@ thue thi
titng lénh nhap, khéng thuc hién diéu khong duge ra iénh, do dé, ban

phai bao cho PLC ting tac vu 1an lugt theo cdc bube dé PLC thyc hién.
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Trong Phan nay, sé sif dung cdc 1énh cdn thiét c¢é kha nang bdo cho
PLC theo ngon ngil rigng ciia PLC. Ti cdc 1énh nay, ban s& xay dung mt
s& chuong trinh tuong tu lénh logic duge dung trong s¢ dd bac thang da
xét & Phan L

Trude khi bit ddu lap trinh, ban cdn xét khd nang hudng dén cac két
qud cdn thiét ma ban mudn thyc hién. Pidu nay c¢6 thé duge thye hién
biing cach t§ chic cdng viée theo chudi thi tu cac buéc van hanh. Chubi
thit tu liét ke dudi day minh hea cdc bude nay.

1. Xac dinh mach

Trong mét s& trudng hop, mach duge xde dinh 6 thé 14 hé théng
cong nghiép phie tap doi héi nhém ky su thi&t k& va xdy dung. Trong cdc
trudng hop khac, cong viée ¢d thé chi don gidn 1a méc thiet bi ON/OFF
¢o ban. N6i chung, xuat phat diém luén ludn 1a ¥ tudéng vé cac kéi qua
mong muén. Sau d6, cung véi kién thie vé mach diéu khién, phdn mém
va phan cing, ban ¢6 thé hinh dung nhiing didu can thuc hién va tim
huéng gidi quyét.

X4c dinh mach la rdt quan trong, ti dé ban cé thé& nhan biét nhém
dai lugng ca ban, cin thiét dé viét chuong trinh.

1. Cdc tin hiéu nhép cin cung cip.
9. Cée tin hidu xudt cdn diéu khién.
3. Phép toan logic cin dung trong diéu khién mach.

Hién ¢6 nhidu mach diéu khién duge dung trong ing dung diéu khién
déng co. Cdc kidu mach phé bién duge st dung trong cdc Bai tap thude
phéin nay.

2. Viét chuoi thd 17

Sau khi xsc dinh mach va ndi cac thiét bi nhép, xuit vao module 1/O,
ban ¢6 thé viét chueng trinh cho ung dung cu thé. Ban ¢é thé dat duge
cung k&t qua véi mét so chuong trinh ma tho dién ¢6 thé ndi mét mach
didu khién theo nhidu cach @& thyc thi cde két qué nhu nhau. Piéu quan
trong la ban viét chuong trinh van hanh an todn va chudn xdc. Buge thi
nhat 14 viet chudi tha tu van hanh cdc thiét bi nhip va xuit. Ban cin
quyét dinh diéu cac thigt bi phai thuc hién va cdc didue khién nao 1a ding
(bang chén tri) trude khi van hanh cdc thiét bi d6. Piéu nay sé giam khé
khan khi lap trinh, gitp ban hinh dung tinh logic cAn thigt dé didu khién
mach. Ban hdy xem lai Bai tap 1.0, Logic Lap trinh.
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3. Viet va tai chuéng trinh

Sau khi xde dinh mach, ban ¢6 thé viét hoic ma héa. M4 héa gom
chudi cac 1énh c6 thé duce viét va do bd diéu khién PLC thuc thi. Cach
t5t nhat 12 vist logic chuong trinh va xdc dinh cdc dia chi lénh ban sé st
dung. Didu nay gitp ban nhan biét hudng gidi quy&t tif d4u va chudn bi
tdi chuong trinh.

Khi tai chuong trinh, toAn bj truyén théng cia ban duge thuyc hién
théng qua ban phim. Diéu quan trong 14 ban phai biét chite ndng ting
phim. Ban hay xem s§ tay huéng dén cha nha sdn xudt d€ biét théng tin
vé cdc chite ning phim ciia bd PLC. Khi nhap 1énh vao PLC ban can
chon ché d6 PROGRAM, moi ngd ra déu bi ngdt ngudn trong ché d) nay
va may duge diéu khién bang PLC sé khong vdn hanh.

4. Kiém tra va chgy chudng trinh

Sau khi nhap chuong trinh, ban hdy kiém tra chuong trinh nay.
Trong ché 46 kiém tra (TEST), chuong trinh dugc kiém tra vdi cdc didu
kién mo6 phéng sy van hanh (cdc 1énh chdp sdng trén man hi&n thi). Cac
thiét bi nhap déu hoat déng va duge bg xi 1y nhdn biét, nhung thiét bi
xuit khéng duge c&p ngudn. Moi thigt bi xuat déu khéng hoat dyng trong
¢hé d6 nay. Bo mé phong thi nghiém c6 thé duge ding dé thue hién va
minh hoa céc Bai tap. Néu két qué kiém tra dat yéu cdu, ban c6 thé
chuyén sang ché do chuong trinh (PROGRAM) va ghi lai cde lénh. Diéu
nay nhim tranh cdc nham lan hode sai s6t, né&u sau nay ban mudn chinh
sia hodc mé rong chiong trinh. Tai thoi diém nay, ban ¢6 thé luu chuong
trinh 1&n dia riéng (dia mém, CD).

Sau khi bao dam céc bude cin thigt déu duge thye hién ddp (ng moi
yéu edu vé an toan va van hanh, ban c6 thé chay chuong trinh.
An toan
1. Cic bd khi dong ndi mach va kiém tra truge khi néi vdi tai hodc
déng ca.
9. Moi gidi han phai duge kiém tra vé van hanh, kiém lai cdc bd
giéi han, ditng, va qué tai.
3. Khong lam viéc vdi day nong {dang cé dién), ludn luon ngdt nguén
truée khi thuc hién cde noi két.
Tuan thil cdc yéu cAu an toan va van hanh cia nha sdn xuat.

Kiém tra cdn thin mdi khi néi k&t va chay chuong trinh.
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Bac tip lon 6.0
STOP — START (PLC)

MUC DiCH

Viét chuong trinh trén PLC cho mach diéu khién nit nhat Stop -
Qtart diéu khién bd khdi dong ctia dong cd 3 — pha.

NI DUNG

gau khi hoan tat Bai tdp nay, ban sé c6 khd nang:
o Sit dung cdc lénh XIC (kiém tra déng ngd vao) dé 1ap trinh céc
nit nhan Stop va Start.
e Lap trinh bd khéi dong va céc tiép diém.
+  Si dung lénh khéa/mé khéa.
e  S¢ dung lénh MCR.
e Lap trinh cdc ham AND, OR, NOT, va MEMORY.
TAI LEU
Ban hay tham khao Phu luc A: “Céc lénh didu khi&n chuong trinh va

kidu relay” 4é biét vé cde 18nh XIC, X10, OTE, OTL, OUT, va MCR duge
diung trong Bai tap nay.

THAO LUAN

Céc bd PLC ¢6 nhiéu chic ndng tong ty hé théng diéu khién relay.
Csc chic nang diéu khién tuong tu hé théng relay duge cung cdp bang
]énh xudt va lénh examine (kiém tra).

Cé hai 1énh examine (kiém tra): ON (-1{-) va OFF (-] / [-). Khi lénh
examine off hodc examine on duge cdp dia chi bit trong bo nhd, 1énh nay
c6 thé gidn tiép kiém tra trang thai cuia thidt bi nhap tuiong ung. Trang
thdi cia bit nay s& 1a 1 hoac 0, phan anh diéu kién ON {dung) hoac OFF
{sai) cia thiét bi nhap/xuat (Hinh 6.1} Lénh xuat bdo cho bd xi 1y kich
hoat bit nhé ¢6 dia chi khi c4c didu kién béc thang )a diing (ON). Bit nhé
nay sé xdc dinh trang th4i ON hoae OFF cila thiét bi xudt khi hugng dén
ngd ra.
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| 000 /00 O:000/00

1 —{ )
Examine On Qutput

} 000/ 01 ' O:000/01

1t { )
Examine Off Cutput

Hinh 6.1. Cac 1&nh Examine ON/OFF va Qutput

Nut nhin Stop — Start

Trong lap trinh, cing mot iénh duge dung cho ca nut nhin Stop va
Start, do cac 1énh khong phéan biét giffa cong tc thudng md va thudng
A6ng, chi tim diéu kign ON hoée OFF ciia thiét bi d6 va xdc 1ap bit trong
bé nhé tiy theo diéu khién cu thé.

Trén Hinh 6.2, ban ¢6 thé thay nit Stop duge lap trinh v6i lénh XIC
thudng mé& (-] [-) v nut Start cing duge lap trinh véi 1énh XIC thudng

L room L0000 000100 |

et R v i

: STOP ! START b Motor Starter '. :
i o bl
i Lot 000000 |
itop110 ODowOD; | 0 |

SEE LG

Hinh 6.2. Chudng trinh Stop — Start
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- mé (-] [-). Nut Stop thudng déng (1:000/11) 12 dung (ON) khi khéng duge
nhan. Nit start thudng mé (1:000/10) 1a dang (ON) khi dugce nhén. Didu
nay tao ra cung didu kién cho ca nit Stop va Start.

An toan

C6 nhidu phuong phdp lap trinh mach didu khién vgi bd khai dong
didu khién déng co. Safety (an toan) la yéu 8 quyét dinh trong phuong
phdp lap trinh.

Phuong phép thd nhat 1a lap trinh cac tiép diém thye cia bé khdi
dong theo kiéu néi tiép (AND) v&i bit néi huéng dén ngd ra. Do chuong
trinh va 1/O déu quét nhidu 1an, didu quan trong la 6 cd ti€p diém thuc
va tiép diém ndi bén trong mach. Trén Hinh 6.2, dia c¢hi 1:001/10 biéu thi
ti&p diém thyc cia b9 khdi dong.

Cong dung cia ti€p diém thyc la ngit mach didu khién d6i véi diéu
kién bat ky c6 thé ngit by khai dong, chdng han qué tai. Ti€p diém ndi
khdng nhan biét sy hé mach bd khdi dong, do do vaAn déng. Su xdc lap
lai biing tay sau khi qua tai sé khdi ddng déng co mdt cach tic thii
nhung ¢6 thé khong an toan.

Phuong phédp thd hai la néi cac tiép diém qua tai cua bd khéi dong
theo kiéu thiét bi nhap, sau dé lap trinh cdc ti€p diém nay trong mach
didu khién. Nhidu hé théng thiét bi doi hdi ti€p diém qud tdi va cac tiép
didm thye phdi noi 6 ngd vao va 14p trinh trong mach.

Céc Bai tap va cdc thi nghiém trong sdch nay, c6 thé st dung mot
hoic ca hai phuong phdp an toan. Bai tdp 6.0 va cdc thi nghiém kém
theo sé minh hoa cac khai niém logic va cdc k¥ thuit sé dugce ing dung
trong nhiédu bai tap khdc.

LOGIC CHUONG TRINH

1. Lénh nhép cho nit nhan Stop thudng déng khi duge nhan, mact
sé sai (OFF) va dong cd dimg.

2. Lénh nhép cho nat nhdn Start thutng mé, khi duge nhdn, mact
s& dung (ON) va dong co kbdi dong.

3. Tiép diém thuc ¢ bd khéi dong, duge coi la ngod nhap va dugc ma:
vaoe module nhap.

4. Bo khéi dong dién &p toan phén vdi cufn day 24V DC va cac tié]
diém qud tai méc theo kiéu thi&t bi nhép.
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Lénh xudt 461 vél dén didu khién 24V, hoat dong (ON) Khi dong
¢d van hanh (ON - khi hoat dong).

Nhan nit Start sé ndi mach déng cd cho dén khi nhin nat stop.

CuG ¥: ban hay doc Thi nghiém 6.6 trudic khi bt dau Bai tap nay.

-AC BUGC THUC HIEN

A

Ban hay lap thu muc chuong trinh, ¢6 thé dat tén 12 PROJECT 6
va ddi tén tap tin 1a stop — start. Thyc hién tap tin giam sdt (8)
va xay dyng chuong trinh.

Viét chuong trinh PLC cho mach stop — start (Hinh 6.2)

CrU v: Kidm tra dia chi cda sing bd khéi déng trong tram lam
viéc cGa ban. Cac dia chi bd khéi dong & tram ciia ban ¢6 thé khdc
cac dia chi trong chuong trinh.

Ban hay quan sat 1énh thit nhat -} [- 1: 000/11, day 1a 1énh md XIC
huéng dén ngd vao nut nhan Stop thuting déng. Bd xut 1y quét ngd
vao nay va thdy ngd vao dang déng. Do dd, bd xti 1y xdc 1ap bit
lenh XIC 12 1 va cho phép dong dién di qua dé dén lenh ké& tiép.

Lénh ké tiép -1 (- I. 000/10, day la 1énh XIC hudéng 4&n nit nhan
Start thuosng mo. By xi 1y quét ngd vao nut Start va coi ngd nay
12 mé. Chi khi nh&n nut Start (déng) sé xde 1ap bit cia 1énh XIC
1a 1 va ndi mach. Day 1a ky thuat hoi khé phéan tich, cung kiéu
lénh dugc ding cho ca nit Stop va Start. Ban ¢6 thé kiém chding
thao tdc nay khi cho mach hoat déng.

Ky thuat thi hai trong Bai tap cing 1a tiép diém thue -] [- 1:001/
01), ching dugc 1ap trinh theo chudi ndi tiép v6i bit ndi hudéng
dén ngd ra.

Sau khi hoan tat cdc budc néu trén, ban ¢6 thé kiém tra chuong
trinh. Trong ch& do TEST ban sé thay chuong trinh chi van hanh
irén man hinh, bo khéi déng va ti&p diém thyc khang hoat dong.

N&u moi thi déu co vé chuén xdc trong ché 6 TEST, ban hay
chuyén sang ché d¢ RUN va van hanh chuong trinb chi vdi b
khai dong (khong can ndi vao dong co). Ban hay kiém tra qua tai
va mach Stop. Néu mach van hanh chuin xdc, ban cé thé cho
chay véi déng cd, nhung phdi tuan thi moi quy dinh v an toan.
Budc tiép theo la ghi lai cac lénh va sdg d6 mach. Ban ¢6 thé s
dung ndi dung trén Hinh 6.2 dé tham khéo. Ban cé thé dat tén

61



62

cho tap tin nay 1a Project 6, stop — start, v luu 1én dia mém d€
bdo quan.

Sau khi hoan tat phan thif nhédt cia Bai tap 6, ban hay thuyc hién
cdc thi nghiém. M&i thi nghiém déu cin duge ghi lai mot cdch
riéng ré va luu 1én dia mém. '

Sau khi hoan tit cdc thi nghiém, ban ¢6 thé 1ap bdo cdo va ghi

nhan xét. Pay sé la tai lidu rat hitu ich d& ban tham khao hodc
chinh sia khi can thiét.



Thi nghiém 6.1. KHG1 PONG THEO THU Ty

Ban hiy thiét k&€ mach sau day va bé sung vao chuong trinh Project
6, xem lai Thi nghiém 1.3 dé biét so dd bac thang cta Thi nghiém nay.

1.

B4 khoi dong thi hai (#2) v6i nut Stop — Start riéng, khéng c6
kha nang khéi dong trir khi b khoi dong thif nhat dang chay.

 Pen béo cho biét dong co (#1) 1a OFF, nghia la den nay sang

(ON) khi déng co (#1) OFF.
Sit dung cac dia chi thich hop cho céc nit nhéin va hd khdi dong.

Thi nghiém 6.2. KHOA/MG KHOA

Ban hay nhap chuong trinh khéa/mé khéa duge néu trén Hinh 6.3.
Muc dich cta thi nghiém nay la gitp ban lam quen vdi 1énh khoa/md

khoéa.
2.0
1:000114 . O:00114
1t -0 aFeA
O:0m14 0O:00%07 Pilot
It (-
[:000116 D:00114
1L . .f b1
1 W= ONCATCH
Hinh 6.3. Chuong trinh khéa/md khoa
1. Céc lénh khoéa va m& 1a céc 1énh xuit c6 khd ning ngan chin,
thuyng duge diing cho bit bang di ligu bat ky duge didu khién.
9. Sau khi nhdp chuong trinh, ban hay thi van hanh chudng trinh

nay. Ban cdn nhd st dung cdc dia chi thich hop vdi bé md phong
hién c6.
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3. Trude hét ban hay nhan nit khéa (latch) va quan sét ngd ra khoa
(latch), ngd ra phai van git ON ké c4 sau khi ban nha nut nay dé
ngit.

4. K& ti&p, ban hay nhdn nit mé khoéa (un latch), diéu nay sé md
khéa ngd ra cho dén khi nhan nit khéa (latch).

5. Dac tinh nay 1a rat quan trong, do ban c6 thé cd dinh mét bit vdi
xung tam thii. Véi dac tinh 46, ban c6 th& khéa hogc md khéa cic
bit vao nhidu thoi diém s dung bd d&m thdi chudn. Cac lénh nay
sé duge dung trong nhiéu thi nghiém ké tiép.

LY

Thi nghiém 6.3 R
CAl PAT LAI DIEU KHIEN CHINH (MCR)

Ban hay nhap chuong trinh MCR dugc néu trén Hinh 6.4. Muc dich
ctia thi nghigm nay la giap ban 1am quen vGi léenh MCR.

20 | _
’n I‘GIE]DIUQ Toggle Sw MCR '
- Iy B \ )-
1000103 Toggle Sw 0:000/03 Pilot
—————— ] { ¥
‘ MCR i
- { } -

Hinh 6.4. Chudng trinh cai dat fai diéu khién chinh {MCR).

1. Lénh cai dat lai diéu khién chinh (MCR) la Iénh xudt, cho phép’
b xif 1y kich hoat hodc ngin chédn mét viing trong so db béc
thang phit hgp véi logic chyogng trinh.

9 Sau khi nhap chuong trinh nay, ban hay thit van hanh.
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3 Trude hét ban hay hick hoat cong tdc Toggle diéu khién lénh
- _MCR kiém chuing sy van hanl mia mach ON/OFF trong ving
MCR-&4c mach trong ving MCR phat duy~ kich hoat.

4. K& tiép, ban ngdt cdng tdc didu khién 1énh MCR va thi van hanh
mach trong ving MCR, mach dé phai bi chin, chi ¢é phan mach
bén ngoai ving MCR 14 hoat déng.

5. Ban c6 thé sif dung cdc 1lénh MCR dé tao cdc vung chuong trinh
dé ngét moi tin hidu ra khong bi chan trong ving dé.

CHU 1: Didu quan trong cAn biét 1a 1énh nay khong duge ding da
thay cho relay didu khi€n chinh véi chic néng dlmg (stop) khdn
cap Ban hiy doc k¥ cdc quy dinh an toan trong s8 tay hudng dan
vé tap hgp lénh.
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Thi nghiém 6.4. TY PONG - BANG TAY

Ban hay chuyén s¢ dé mach trén Hinh 6.5 thanh so dé PLC, lap trinh
mach nay véi cdc thong so dudi day.

Starter

L2

L |R
Z 1 |0
X o |1

Hinh 6.5. Mach tu déng — bang tay.

1. Sit dung bd chuyén mach Toggle lam cong tdc chon. Bd chuyén
mach Toggle hudng dén 1énh XIC (-] [-) vaXIO (-]/[-) ¢ thé duge
ding lam cdng tdc chon 2 vi tri. Ban hay chon mit nhan Stop -
Start dé didu khién bing tay hodc chon céng tde muc chat ling d&
didu khién ty dong bé khdi dong (83). Sir dung bé chuyén mach
Toggle dé mo phéng cong tdc mire chat long.
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9. Ban hiy thuc hién cdc budc clia mach Stop — Start trong Bai tap
6 451 vai céc tidp diém thuye,

3. Mach Stop 1a mach ddy/kéo E-stop. Néu khéng cé loai mach nay
ban hay st dung céng tde ON/OFF cho mach stop.

Thi nghiém 6.5. X

CAC DEN SANG KHONG THEO THU Ty

Ban hiy chuyén ddi va lap trinh cho mach dién trong Thi nghiém
1.5. Thi nghiém nay ding ba nit Start dé diéu khign dén. Ban hdy tuin
theo cdc bude dudi day.

1. Nhé&n nut Start bat ky sé c&p nguén va déng mach cho dén tuong
dng. Mbi 14n chi sang mdt den. Ban hay ding 1énh xuat (OTE) dé
kich hoat cdc dén.

2. Khi nhan déng thai nhidu nit, cdc dén tuong Ung sé sdng, nhung
chi mot den tiép tuc sang sau khi nha cac nit.

67



Thi nghiém 6.6. MACH LOGIC THI NGHIEM

Thi nghiém nay cé thé duge thye hién truge trong Bai tap 6.0 dé gidp
ban dat duge k§ nang lap trinh va lam quen v6i phan mém. Day con 14
thi nghiem b8 sung dé thyc hanh ldp trinh cdc mach so dd bac thang,
phéi hop cdc khai niém logic bdc thang, nhung chi cin dung cdc lénh
examine ON/OFF cg ban va 1énh xuit (Hinh 6.6). Ban cin doc k¥ cdc quy
dinh vé an toan trudc khi tidn hanh thi nghiém.

Ban hiy tuan theo cdc bude dudi day:

1. Tao thu myc chuong trinh riéng, dat tén 1a EXP 6-6 va tén tép tin
14 Logic.

2, L4p trinh bac thang thd nhét cia Thi nghiém 6.6 (logic AND),
ban cdn ding cde dia chi thich hgp.

3. Sau khi hoan tat hai bude trén, ban chuyén sang ch& d6 RUN va
vén hanh chuong trinh, kiém tra cac khdi niém logic AND trong
chuong trinh.

4. Né&u moi th& déu van hanh én dinh va ban hiéu cde khdi niém
trong bac thang nay, ban hay chuyén sang bic thang ké tiép
trong chuong trinh.

5. Trong ché d6 PROGRAM, ban hay nhap bac thang logic OR, vin
hanh ché do RUN va kiém tra chuong trinh.

6. Ti€p tuc quy trinh nay cho d&n khi hoan tat chuong trinh.

Ban hay luu chuong trinh 18n dia, ghi lai, va in néu can.
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EXPERIMENT 6.6 LOGIC CIRCUITS

Rung 20

EXPERIMENT £.6 LOGIC CIRUIT—ILLUSTRATING THE BASK: LOGIC FUNCTIONS.
OPTIONAL LAB

“AND" LOGIC CIRCWNT, GUTPUT LIGHT WILL BE “TRUE™ {ON) OMLY WHEN SWITCH 0 AND
SWITCH 1 AND SWITCH 2 ARE CLOSED.

i INSTAUG

i COMMENTS | ) ) Cutpun

i Topgie Swo- | Togowe Swi  Toggle Sw2 Light

i 1000 1000 1000 0:000 !
oo il I 1t [ =]
: 00 [ 02 ) 00 :
Aung 2:1

“OR LOGIC CIRCUIT, QUTPUT LIGHT 1 WiLL 8 “TRUE" {ON) WHEN EITHER SWITCH I OR
SWITCH 4 OR SWATCH 5 ARE CLOSED.
Toggle Swa Outpul
Light 1
0000
[ e
o

*HOT" LOGIC CIRGUIT, OUTPUT LIGHT 2 WiL BE “TRUE™ {ON} WHEM OUTFUT LIGHT 1
1S NOT ON.

~Not"
Output Output
Light 1 Light 2
0:000 0000
141 ~ e
o1 ! o2
Output
Light 3
0:000
_____ { ] I
: Jix]
RAung 23

MEMORY- WITH “ANDIOR" LOGIC CIRCUIT. THE EXAMINE ON INSTRUCTION THAT 18
ADDRESSED TO THE OUTPUT LIGHT 4 {0:000/04) AEMAINS ON, EVEN AFTER TOGGLE SWITCH 7
S OPENED.

Output
Toggle Swe  Toggle Sw7 Light 4
1:000 1,000 0000
e e e B Gy ()

06 ! o7 | o4

| Momor |

Hinh 6.6. Chuong trinh cac ham logic cg ban.
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Bac tip ton 7.0
CHAY VA CHAY DUNG

MUC DICH

Viét chuong trinh si dung bit dé didu khién nat nhan cua bd khdi
dong chay lién tuc hoéc chay/dung.

NOI DUNG

Sau khi hoan tat Bai tdp nay, ban sé c6 khd nang.
e Sif dung lénh bit ndi/tit ngif (B3/0)
e St dung bit thay che céc thao tac relay.
« Lap trinh cdc mach chay — chay/ding.
« Nghién ctu cac 1énh dich chuyén va chinh siia bit.
TAI LIfU
PE bift vé cdc lenh duge dung trong Bai t4p nay ban nén xem Phuy

Luc A: Céc lénh Chinh stta/Dich chuyén Bit va kidu relay. XIC, XI10O,
OTE, BTD, MOV, va MVM.

THAO LUAN

Chay /dimg 12 thudt ngl biéu thi su khéi dong va ding déng co
thuyng xuyén trong hic khodng thoi gian ngin. Chay/ ding dugc dung dé
dinh vi vat lidu theo céc khoang cach nhé méi khi dong cd khdi dong.
Chay/dimg duge thue hién bing cach loai bd hodc ré mach cdc ti&p diém
déng mach trong mach diéu khién.

Trong Bai tap 6.0, Ban s dung nit nhan dé diéu khién bo khéi dong
chay lién tuc. Trong Bai tap nay, ban s& diing nit nhén dé didu khién bd
khoi dong chay/ding va nit nhén dé didu khién relay déng mach va
chay ddng cd. Kiéu mach nay duge goi la relay chay/ding (Hinh 7.1).

Trong lap trinh PLC, c6 nhidu truong hop cdc lénh 1a ndi ddi vél may
tinh. Cac 1énh nay thuc thi ham logic néi nhung khong diéu khién ngd ra
mot cdch tryc tiép. Lénh thuc hién didu nay duoc goi 1a lénh bit/tw ngii.
Lénh bit ¢6 thé dugc 14p dia chi theo dia chi bit don (B3/0) ho#c dia chi tu
ngit 16-bit (B3:0).
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Trén Hinh 7.1, 1énh bit (B3/0) khong didu khién truc tiép thiét bi
xuét, chi duge diing trong chuang trinh mdt cach logic aé diéu khién cédc
lénh khac. Trong trugng hop nay, lénh duge dung dé déng mach, tuong

-1 Run | L2

Stop L
QLO—T0 O @—

?1| |Ml B3/0

Jog . Starter
| OL s
__O O-__
lml 0:001/00

R1 B3/1

04 )
R2 |

1k o:ooozoﬁ@

Pilot

Hinh 7.1. Mach chay — chay/ding
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ty relay dién - co va cde ti€p diém lién quan duge ding 4€ d6ng mach
diéu khién.

LOGIC CHUGNG TRINH

1.

Lénh nhép cho nit Stop chinh thudng déng. Khi nhan Stop, mach
s& ngdt va dong cu dimng.

Lénh nhdp cho nit RUN thuyng mé.
Lénh nhap cho nat chay dirg thusng mg.

Lénh nhép cho cudn day bd khéi dong. Bdo vé qua tdi méc ndi
tiép vdi cudn nay.

Lénh nhéap cho dén bao, déng mach {ON) chi khi dong co & ché& d¢
RUN.

Tin hiéu xudt luu bit tir ngit duge ding dé déng mach déng co

Tiép diém déng mach thye tir bd khéi dong, duge coi 1a ngd vao
va méc tiép véi bit ndi déng mach.

Nhan mit RUN sé d6ng mach déng co cho d&n khi nhdn nit Stop. -

Nhin nit chay/dimg (Jog) chi cho phép déng co chay khi nhdn
nit nhdn, nhi nat chay/dung (Jog) s& ding dong cd.

CAC BUGC THUC HIEN
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1.

Lap thu muc chuong trinh méi (PROJECT 7) va dét tén tdp tin la
Run - jog, quan sdt man hinh d€ chinh sira tap tin chuong trinh.

Vi&t chuong trinh trén PLC cho mach run/jog (Hinh 7.1). Sif dung
céc dia chi lénh trén hé thong cia ban. Tham khdo 6 tay du liéu
cha nha san xuat vé cdc lénh lap trinh.

Quan sat lénh xuat — ( )- (B3/0) trén thang thd nhit. Dia chi tap
tin bit nay duge dung dé thay cho cudn relay trong s¢ dé6 mach
didn. Muc dich 14 cung ¢dp cdc 1énh -] {- déng mach phuy tugng tu
cdc tiép diém déng mach relay. Tap tin bit ¢6 thé dugc dung dé
lap trinh logic néi. Khi dugc coi 1a bit don, ¢dn dung vach nghiéng
thuan (B3/0), néu duge lap trinh 14 tif ngl 16-bit, ban dung dau
hai chdm (B3:0).

Chi ¥, cong téc déng mach thyc -1 [- I: 000/02 vin duge lap trinh
trong mach d€ tranh vé ¥ khéi ddng khi chinh lai qua tdi. Ngé ra
— ()= Q:000/00 trong thang ké ti€p la dia chi b khdi dong thue.



5. Khai niém tiép theo 1a tiép diém phy (R) didu khién relay thi hai
(R2). Trong néi két day, day c6 thé 1a dén va relay dién dp khdec.
Véi PLC, chi cdn st dung bit ndi {B3/1) cho relay 2.

6. Sau khi hoan t&t cdc budc néu trén, ban c¢6 thé chdp nhan bac
thang nay va kiém tra chuong trinh. Trong ch& d¢ TEST ban chi
th&y chuong trinh van hanh trén man hinh. N&u moi viée déu cé
v& hoat ddong tot trong ch& d§ kiém tra (Test), ban hdy chuyén
sang ¢hé do RUN (chay) va vdn hanh chuong trinh véi cdc bd
khéi dong (khong cdn ndi v6i dong co). N&u chuong trinh hoat
déng tot, ban hiy ndi véi dong co va cho chay thu.

7. Bu6c k& tip la ghi lai cdc 1énh va bac thang. Ban hay dit tén,
chéng han Project 7 Run/Jog, cho tap tin, sau 46 luu 1én dia mém.

8. Bude cudi ciing 12 1ap béo cdo. Ban ghi rd tiéu dé bdo cdo va inra
tir mdy in.
DN TAP
Sau khi hoan tit phan diu cia Bai T4p 7, ban chuyén sang cdc thi
aghiém dé cing ¢d va nang cao kién thic. M6i thi nghiém déu cdn ghi

ai @& lam tai lidu. Sau khi hoan tt cdc thi nghiém, ban hay luu toan bd
lén dia mém.
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Thi nghiém 7.1. BO CHON CHAY/DUNG

Véi cdc bac thang riéng ré, ban hdy ti€p tuc ldp trinh mach dugc néu
trén Hinh 7.2. Ban hdy dung céng tdc chon 2 vi tri va nut nhdn Start
tam the&i ¢€ diéu khién déng co 2 theo thid ty nhu sau:

1. Xoay bd chon sang trai va nhan nut Start, dong cd 2 sé khdi dong
va chay lién tuc. Contactor chay v& dén bdo sdng lién tuc cho dén
khi nhan nat E-stop.

L2
L1 push/pull STARTER
E-Stop E art
|—|’|-QI'.Q @—
QL ----- Run Jog
AT | 24Volts
=151 Sealin

, 2 R3
RUN- JOG o T Qﬁ
S1 X 0
R3
on
N.C.
O,

S2 0 X

Hinh 7.2. Mach bd chon chay bit
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2. Xoay bd chon sang phdi va nhdn nuit Start, b5 khoi dong ciua dong
co 2 sé chay/ditng (jog). Contactor va dén béo bi ngit (OFF) & vi
tri nay.

Thi nghiém 7.2. DICH CHUYEN BIT

Muc dich clia thi nghiém nay la lam quen vdi qud trinh dich chuyén
théng tin trong chueng trinh. Ban hay lap trinh mach trén Hinh 7.3, su
dung cac lénh phéan phéi truomg bit (BTD), dich chuyén (MOV), va dich
chuyén 4n (MVM) d¢é thyc hién chic ning dudi day:

(- DB0/05 BTD ,
3 -1 |
1 4 BIT FIELD DISTRIBUTE [~ =" 4

. SOURCE | - 000

'; SOURCE BIT 0

| DESTINATION B3:1
DESTINATION 81T 10
LENGTH 4

i 1:.000!06 MoV
il MOVE

! SOURCE B3: 1

| DESTINATION B3:7 '
L —_— -
| :000/07 MM ;
- MOVE W1TH MASK R 1

SEuE 1 i B3:7 i

: t MASK 0EDD ;

‘ | DESTINATION 0:000_ i

Hinh 7.3. Cac iénh dich chuyén bit.
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CHU ¥: Ban hdy kiém tra lai cdc dia chi nhap/xuat, chang c6 thé
khic véi so d6 trén Hinh 7.3, ban can sii dung cdc dia chi thich
hop. .

Sau khi nhép chuong trinh nay, ban hay chuyén sang ch& ¢ RUN va
quan s4t sy dich chuyén bit trén man hinh trong ch& 49 nhi phan. Ban
hay kiém tra chuong trinh nhu sau:

1. Thay d6i cde bit ngudn (source) véi cac switch 00 dén 03. Dich
chuyén théng tin d6 véi switch 05. Kich hoat switch 05 s& dich
chuydn bén bit thdp cGa 1:0 sang B3:1, bit d4u tir bit 10,

Poéng switch 06 dé dich chuyén cdc bit § B3:1 sang B3:7.

3. Kich hoat switch 07-s& dich chuyén cde bit tir B3:7 sang cdc dén
ngd ra 0:000. Cac dén nay chi van hanh khi gid tri (bit) an cho
phép. Trong trudng hgp nay, gid tri &n cho phép ba trong 56 cdc
bit dugc loc qua.

4. Tiép tuc quy trinh nay cho d&n khi ban ndm vimg sy dich chuyén
bit trong chuong trinh,
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Bac tip tén 8. 0
BANG TAI BAO

MUC DiCH

Vigt chuong trinh didu khién thoi gian ON/OFF cita bang tai bao, st
dung bd thi chudn déng TON.

NQI DUNG
Sau khi hoan tat Bai tap nay ban sé c6 kha nang:
e Hidu khdi niém vé bo thoi chuan.
e Nghién ctu cde lénh nhay (JMF) va ghi nhan (LBL)

« Nang cao kign thic vé phuong phap si dung bé thei chudn dé
didu khién qué trinh.

TAI LIEU
DE bist chi tidt cdc 18nh duge diing trong Bai tép nay, ban hay tham

khdo Phy luc A, “B6 thol chuén va céc 1énh didu khién chuong trinh” TO,
TOF, RTO, JMP, va LBL.

THAO LUAN

Céc lénh thoi chudn la cdc 1énh xuit bén trong ddi vdi bo xu ly,
chang cung c4p nhiéu kha ning tuong tu cac relay thdi chuin va cdc linh
kién ban din théi chuin/dém. Thudng duge quy dinh theo cac 1énh nhap,
bo thoi chudn lidn tuc theo doi cdc khodng thai gian (Hinh 8.1). Gia tri
duge xdc dinh trude (PR) chuyén bigt s& khoang thdi chudn cdn dat duge
trude khi bd x{ 1y x4c 1ap bit toan tat (DN) va chuong trinh bdc thang
b&t ddu thyc thi tac vu. Gid tri tich liy (AC) la s& lugng khodng thoi
chuén tréi qua.

Lénh thai chuédn déng (TON) ¢6 thé duge ding dé kich hoat thiét bi
(ON) hoat ngit (OFF) sau khodng th&i gian xdae dinh. Khi diéu kién
thang }a ding, b§ thii chudn ting dan gia tri tich ldy theo timg khodng
gia s8. Khi gid tri tich liy dat gid tri cho trudce, b thii chuén sé ditng va
xdc lap cac bit didu khién.

77



TON
OnI i‘%BfU Sw | EN
R TIMER ON DELAY
I }i TWER T40
THE BASE 10
0o RESET -] _ON
|_ ACCU 1]
.0 JOff § TOF
et w EN
! 'r”” | TMEROFF DELAY
}; TWER T4
04 TWE BASE m DN
PHESET a7
ACCU 1
Timer Control Bits.
T4:D.0N T4:0.EN T4:0.77
Done Bit EnaL'e Bit Timing Bit

Hinh 8.1. Cac lénh thdi chuén

Lénh th¥i chudn ngit (TOF) khac v6i 1énh TON, bdt dau tinh thoi
gian ngay khi mach thang la sai (OFF). Khi didu kién thang 14 sai, 1énh
TOF lién tuc tinh thai gian cho d&n khi dat duge gid tri tich lay cho
trude, khi d6 1énh TOF xdc 14p cdc bit didu khién.

Photo-eyed . .
U Photo-eye? Sd:;’;ﬁ gfeu
Bao day Bao rdng
W 6D €9 & O O O Oy O
CONVEYOr oo
conv motor Photo-eye 1

Hinh 8.2. Hé thdng béng tai dong bao
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Bai tdp

Bai tap nay st dung cdc b thoi chuédn va & bao quang dién dé diéu
xhién bang tai trong hé thong déng bao (Hinb 8.2). Céc bao réng dich
chuyén trén bang tai, khi dén vi tri thich hgp bang tai ding va bt dau
qué trinh déng bao. Sau khi déng bao, bing tai khdi ddng va cdc bac tigp
tuc chay trén bang tai dé¢ dén cong doan ké tidp.

LOGIC CHUGNG TRINH

Ban hdy xem cdc phén tii trén luu db bang t4i (Hinh 8.3) dé sdp xép
céc bac thang trong chuong trinh.

|. Phén td 1.0 xac dinh phuong phép duge dung dé khdi dong bang tai.

A. Sit dung Jénh MCR vén hanh bang bd chuyén mach Toggle
trén bac thang thd nhat. K& ti€p, ban ding mach Stop — Start
v6i cung bo chuyén maeh ngd ra cia bang tai. Ban ding bd
diéu khién tif tinh d€ van hanh bang tai.

B. Su khéi dong ty dong c6 thé la bit thai chuin thuong md
(T4-3TT) mic song song (OR) véi ti8p diém déong cha bo khoi

dong.
10 STOP-START CONVEYOR
1AM arum| Start 12 Automatic Start
Elpsa time batween bags
20 SENSORS
2§ Detect Bag 2.2 Activate Timeri
1Second time Feacback
10 FiLL PROCESS F

3.1Act 1vate Timer2 32 StartFill 3.3 Sop Conveyor

5 Second Time

40 FESET SYSTEM Timer 3
4 1Reset, Timers 42 Stop Fill 43 FRe-Start Corveyor

Hinh 8.3. Luu dé bang tai
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2. Phdén tit 2.0, t& bao quang dién, 1a bé phan k& tiép dugce kich hoat

khi bao thif nhat dén khu vue dong bao. Sit dung bd chuyén mach
Toggle dé md phong t& bao quang dién. Piéu nay sé kich hoat bd
thoi chudn déng TON (T4:1) vdi gia tri xdc 1ap sdn la mét giay,
d8 bao di vao ding tAm clia médng nap liéu (déng bao), ban hidy
diing bit TT d& déng mach bd thoi chuin.

Buéc ké tiép, Phan t 3.0 ¢6 ba chie nang:
A. Kich hoat bo th#i chudn TON thi hai T4:2
B. Ditng bang tai

C. B4t diu nap lidu vao bao trong khodng 5 giay, bdo ddm bao §
dang vi tri.

Phéan tif 4.0 1a khodng thoi gian xdc lap lai (reset). Khi bg thyi
chuin T4: 2 ding:

A. Qui trinh nap lidu vao bao ding lai.
B. Cédc bd thoi chuan duge xac 1ap lai.

C. Bing tai tai khéi déng va chay cho dén khi bao ké ti&p dén
khu vuc t& bao quang. Bo thdi chuin T4: 3 duge dung d€ khdéi
dong lai bang tai. Cdc bb khdi dong dién - co kich hoat chim
hon so véi cde 1énh PLC do d6 cdn ¢6 lugng thei gian t8i thiéu
dé kich hoat cudn diy.

CHU ¥: Cé thé thém t& bao quang dién d€ kich hoat bd d€m so
lugng bao da nap liéu. Thy chon nay 6 thé duge bé sung vao Bai
tap 8.0 sau khi ban nghién cuu Bai tdp 10 “B dém thudn/ngugc”.
Bai tap nay c6 thé thye hién bang cdch sit dung bd md phéng, cdc
den ngd ra c6 thé duge ding cho selenoid va bd khdi déng cua
dong c¢ bang tdi. Cdc nit nhén ¢6 thé duge dung cho mach Stop
— Start va bd chuyén mach Toggle thay cho cac diéu khién quang
dién.

CAC BUGC THUC HIEN
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1. Vi€t chuong trinh trén PLC cho hé thing déng bao tu dong nhu

luu d6 trén Hinh 8.3 va h# théng biang tai (Hinh 8.2). Cée bac
thang thoi chudn ducc giai thich dudi day. Ban cdn hoan tit
phan chuong trinh cdn lai d€ mach hoat déng.

Buéc thit nhat trong chuong trinh 12 mach khdi dong bang tay va
tu déng Bac thang ddu 1a lénh MCR van hanh bang cong tde



Stop. Bac thang ké ti€p, st dung mach niit nhdn Stop - Start d&
khdi dong va ditng bang tdi. Mach nay tuong tu mach trén Hinh 6.2.

Cong tée Stop ¢6 cung dia chi nhu cong tic nhap trén thang MCR.
Diung mét trong cac by khdi dong va ti€p diém déng mach d&
chay bidng tai.

3. Budc tig€p theo 12 qui trinh nap liéu vaoe bao. Khi cdc bao réng
trén bang tai tidn dén vi tri t& bao quang dién s& xdy ra cdc thao
tdc nhu sau:

T& bao quang 1 kich hoat bd th#i chudn déng T4:1, sit dung
T4:1 TT bit cGa bd thri chudn nay seng song vdi t& bao quang 1 dé
dinh chudn thai gian (Hinh 8.4). Bo thoi chudn nay phai bé sung
thém mbt giady d€ bao dén dung vi tri ming nap liéu.

CHU ¥: Ban ¢6 thé s dung thém mot t& bao quang d& kich hoat bd
thoi chudn dém nguge néu bao bi ket & phia trude t& bao quang.

2:1

Phicttoc:waye 1 TON I i
T TIMERON DELAY  f—( EN)-—-
J L 5 Timer T4:1 ‘: :
0_0 i Time base 1.0 —(DN)--+
T4'1__ ' Presst 1 i i
] [ Accum |:|__J$ !

TT

Hinh 8.4. Thang thdi chudn dua bao vao vi tri dong bao

4. Bd thoi chudn déng thd hai (T4:2) duge kich hoat bang bd T4:1.
Done bit. Ban déng mach bd thdi chudn nay bang TT bit. Thoi
gian xdc lap trude 1a 5 giay (Hinh 8.5). Bo T4:2 diéu khién cuén
solenoid vé thdi gian déng bao.

CHU ¥: Chen T4:2.TT bit thudrng déng tit bd thai chudn nay trong
mach khdi dong bang tdi d€ ding bang tai trong khi nap liéu vao
bao.

Trong mdt thang riéng, ban hay dung T4:2 EN bit dé kich hoat cuén
solenoid nap lidu véi theri gian nap 5 gidy. Trong thang nay, té bao quang
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2

iy TTDEQO DEL ) 1
—— — [t N AY  F—-{ENYy—
jN[ T Timer 4:2 : ( ) :
) i Time base 1.0 p-—(DN)—1
T41' 2 ‘ Preset 5 1 i
| [ Ac cum n JI !

TT ’

Hinh 8.5. Thang bd thdi chudn nap fiéu

9 ¢An duge chen theo bd gidi han dé tranh nap lidu néu bao khong duge
dinh vi chinh xdc va T4:2 DN bit d& trach nap 1iéu lau hon thei gian cho
trude.

5. Sau khi nap lidu, bs thdi chudn thi ba T4:3 duge dung dé khéi
dong bang tai mdt cdch ty dong khi bao da didy. Chinh bé thoi
chudn nay theo 20 gidy va xac 14p co s& th¥i gian 1a 0.01 gidy.
Péng mach by nay bang T4:3.TT bit (Hinh 8.6).

CHU ¥: Sit dung T4:3. TT bit tif bd thayi chudn nay song song vdi
mach nit nhan khdi dong dé tai khoi dong bang tai va lap lai
gud trinh. '

6. Sau khi hodn tit cac budc néu trén, ban hdy chay chuong trinh.
Khéi dong chuong trinh vdi nit nhan Start, thit déng va md cong

273
T4:2 JON ‘ i
3 [ TMERON DELAY  —(EN)-—
1L : Timer T4-3 | I
oN : Time base  0.01}—(DN)—
T i Preset 20i i
! i1 Accum - o! i
TT
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thc t& bao quang dién 1, ki€m tra cdc bd thoi chudn dé quan sat sy
hoat 46ng clia hé théng. Thuc bién cac bude trong logic chuong
trinh d& kiém tra mach. N&u mei thi déu vAn hanh t6t, ban hay
ghi lai cac lénh va luu chuong trinh lén dia.

ON TAP
Sau khi hoan tat phan ddu ciia Bai tap 8, dé cing ¢6 v& nang cao kién
thirc ban hay thuc hién cdc thi nghiép kem theo. Sau khi l1am xong céc

thi nghiém ban héy luu toan by chudng trinh lén dia mém, bude cudi
cung 1a viét va in bdo cdo.

Thi nghiém 8.1. s
THU TU PONG CO THEO THOUI CHUAN

Ban cdn vi€t chuong trinh cho mach khdi dong an lugt ba dong co.
Ban héy chinh sira va 14p trinh mach dién trong Thi nghiém 4.2 d4p Ung

céc yéu cdu cia Thi nghiém 8.1. Nhan niit Start sé cap dién cho cac b
thoi chudn #4, #5, #6 theo thd tu nhu sauw:

1. Bo thoi chudn ngdt (TOF) #4 kich hoat bg khéi dong #1 dé khai
déng déng cd #1 hdu nhu tiic théi.

9. Khi b thoi chudn déng (TON) #5 dat thoi gian cho trude s& cAp
dién cho bd khdi dong #2 va bd thoi chuin #6.

3. Khibo thoi chuin déng (TON) #6 dat thoi gian cho trude, bo khdi
dong #3 dugc cdp dién dé khdi dong déng co #3, hoan tat chuéi
thi tu.

4. Khi cé ba dong co ddu chay, nhén nit Stop sé lam cho:
A. Cdc déng co #2 va #3 ding
B. Déng co #1 ti€p tuc chay trong 7 gidy.
Sau khi d6ng co #1 dimg, cd ba déng cd déu duge ngdt dién ngudn.

CHU ¥: Trong cac thi nghiém & diy, ban hay tiép tuc tir b thoi
chuén cudi trong Bai tap nay va l4p dia chi cho cde bd thai chuin
theo thi tu tang ddn. Pat cdc 1énh nhdy (JMP) dén nhan (LBL)
nhu trén Hinh 8.7 bao quanh so dé mach cia Thi nghiém 8.1.
Pidu d6 cho phép ban tao mjt vimg xung quanh Thi nghiém nay
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Toggle Sw JMP

------- I i SEE TR
7 1
LBL Storage Bit
------- R S gD SRR
1 B3/7

Hinh 8.7. Cac l&nh Jump (JUP} to Labe! (LBL)

va tdi sit dung cdc niit nhdn. Khi diéu kién thang ddi v6i ngd ra
JMP la ding, bd x Iy chuyén d&n 1énh LBL tuong iing va tidp tuc
thue thi chuong trinh tit nhén d6.

Thi nghiém 8.2.
MACH THOI CHUAN DAP CAT
M4y dap eét ¢é6 mach an toan do cong nhén phdi ding cé hai tay dé

van hanh may. Ban hiy chinh sita va 14p trinh mach dugc néu trén Hinh
4.4 dé dap vng cdc yéu cau cia thi nghiém nay.

1.
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Hai nit thai chudn TON diéu khi€n thai lugng cia titng mit nhdn
trong mdy dap cit.

Hai bd thoi chudn TON didu khién thai lugng cta ting nit nhan
khi duge nhan.

Diat 1énh JMP to LBL bao quanh thi nghiém nay tueng ty Thi
nghiém 8.1,



Thi nghiém 8.3. B0 THOI CHUAN CHU KY

Ban hay lap trinh cho mach duge né
cde bd thoi chudn TON/TOF d€ van hanh theo kiéu
Jap lai). Ban hay chay chuong trinh va quan sat cdc
chugn. Ching phai thay ddi cac gid tri tich lay O

nhay theo chu ky sdng trong 1 gidy va tdt trong 1 giay.

u trén Hinh 8.8. Mach st dung
dao dong (lién tuc
gia tri tich liy thoi
dén 100. Peén nhap

TT

OntOff tnterlock TON EN
11000 T4:14 TMERONDELAY | |
__l H l}‘ Timer T4:13
Time base 0.01
] 17 Preset 100 DN
The tlimers cycle ON for Accum 0
1 gecpond and OFF for
1 secpnd. TOF
Interlock EN
T4 :‘1 3 TIMER OFF DELAY
l Timer T4:14
o Time base 0.01
T DN
Preoset 101
_ Accum 0
1T bit stays ON for QOutput LIght
lenght T4:13 of preset time. 0000
{ =
v 00

Hinh 8.8. Chudng trinh bd thai chudn chu ky

Sau khi hoan tat va kiém tra mach nay, ban héy ning cép va chinh
sita, chon va sao mach dao dong vao tap tin ddn (paste), dat tén cho tap

tin 12 OSC.




Thi nghiém 8.4. KHOI BPONG KHONG THEO THU TY

Ban hay thiét k& va 14p trinh mach van hanh ba bg khéi déng. Mbi
bd khai ddng déu 6 niGt nhan Stop — Start riéng. Do dong dién khdi déng
cao va cdc yéu cdu cia mdy, mach cdn van hanh nhu sau:
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1,

Nhin nit Start bat ki sé khdi déng bd khéi dong ndi vdi nat
Start dé.

Khi bé khéi dong duge 4p ngudn (ON}, cde bd khéi dong con lai
khang thé khéi déng trong khodng thoi gian duge xdc 14p sdn &
bd thi chudn.

Khi khodng th¥i gian xdc 14p sdn troi qua, mét trong hai déng co
con lai ¢6 thé khdi dong.

Khi dong co that hai khéi dong, dong co thit ba khdng khéi dong
trong khodng thai gian cho trude.

Sau khodng thdi gian dinh trude, dong co thit ba c6 thé khéi
dong. Ca ba bd khdi dong déu dugc cdp ngudn (ON).

Gida hai 14n khéi déng bd't ki phai ¢6 khodng thdi gian xdce dinh,
bat k& thi¥ tu cdac bd khédi dong duge khdi dong.



B tap tin 9.0
THUAN PAO (TOF)

MUC DiCH

Lap trinh céc 1nh thoi chuén ngat (TOF) dé tranh cdc bd khdi dong
thuan/ ddo Lai khdi dong theo chidu ngugce 1a1 trong khoang thoi gian cho
trudc.

NO! DUNG
Sau khi hoan t&t Bai £4p niy ban sé c6 kha nang:
+ Lap trinh céc lénh thoi chuén ngit (TOF) véi bd khdi dong thuan/

dao.
o Nghién cifu cac 1enh JMP va LBL.
TAI LIEY

P& biét chi tiét cac ténh dugc dung trong bai tip nay, ban hay doc
Phy luc A “C4c lénh didu khién chudng trinh va thoi chuan”, TON, TOF,
JMP, LBL.

THAO LUAN

Trong nhiéu trudng hgp, do ban chat chia trang thigt bi, khdng duge
phép dao chiéu dong co qua nhanh. Bai tap nay st dung hai diéu khién
thai chudn ngit (TOF) theo thoi lugng dong co bl ngit mach (OFF) sau
khi dimg. Mach ngan chan sy tai khdi dsng theo chiéu ngugc trong
khodng thoi gian cho trudc.

Hinh 9.1 minh hoa thoi chudn ngét (TOF) duge dung 4é& ngin chan
dong co tai khoi dong theo chidu nguge qua phanh. Viéc dung dong co
lam cho thang thuin trg thanh sai (OFF). Csc lénh thai chuin ngét
(TOF) bt dau tinh thoi gian ngay Khi diéu kién thang nay 12 sai. Khi
didu kién thang la sai, TOF tiép tuc tinh thoi gian cho dén khi gia trl
tich lay bang gid tri cho trudc. Trong khodng thisi gian dinh trude, mach
diéu khién ngan can sy t4; khéi dong theo chibu nguge trong khodng thoi
gian x4c dinh.
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Reverse
21 FORWARD INTERLOCK FORWARD
100400 1:000M11 1:000M0 Q:00405 O:00404
-4 b ] Gt R B i A 4% O =
OL's STOP | START T41Dn Motor Starter
Overload : Reverse
Contacts i Timer TOF
RealWorld i 0:00104 Done Bit TR OFF DELAY
o Urmen  Ta0 | EN
Internal TMEBASE 10 o
Seal-in PRESET 7
Forward CCUM 0
T4:0.DN
&1 n 0:000/00 _, .
F~ : td i
; Revérse ; Pilot. Light
P T41DN i
i_-__“ ______ J i
Hinh 9.1. Chudng trinh chiéu thuan.
Bai 13p

Muc dich ctia bai tap nay 14 l4p trinh b$ kh&i dong thuin va ddo su
dung 1énh thoi chuén ngit (TOF) dé khéa lién déng chidu nguge, khong
cho phép khai dfng sau khi ditng. Khodng thoi gian tro1 qua sau khi ding
tit mot chiéu quay, trude khi tai khéi dong theo chidu nguge lai. Bai tap
4, Hinh 4.3 la tuong duong digén — ¢ cua chuong trinh nay.

Kiéu 1énh thit hai duge dung trong Rai tap nay la 1énh nhdy (Jump)
4&n nhin (Label). Sy nhay dén nhén s& tranh thoi gian quét bing cach
bé qua phén cia chuong trinh cho dén khi cdn thigt. Diéu nay cho phép
ban sit dung cing cde cdng t4c trong hai vi tri khic nhau.

LOGIC CHUGNG TRINH

1. Lénh nhap dung cho nit Stop thuong déng dé dimg dong co.

2. Lénh nhép dung cho nit Start thuong md d& khéi dgng thudn v
ddo.

3. Cac lénh ndi dung cho khéa lién déng dién thudng déng dé tracl
chay dong thui ¢d hai chiéu.
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4. Béo vé qud téi cho ¢d chiéu thuin va ngugc.

5. Pen bdo, cho biét dong ¢ore6-thé tdi khéi dong khi den tat (urT.

'AC BUGC THUC HIEN

1. Lap thu muc chuong trinh, dat tén 1a PROJECT 9 va tén tdp tin
1a forward reverse. Viét chuong trinh trén PLC cho mach thudn/
dao, st dung cdc dia chi thich hop.

9. Buée thit nhat, nhap chueng trinh dugce néu trén Hinh 9.1. Thang
thit nhit 1a cac didu khién chi theo chiéu thuan. Thang thi hai 1a
céc didu khi&n d€ kich hoat dén bdo theo chiéu thudn hode ngige.
Pan nay sang khi by khéi dong khong duoce kich heat.

3. K& ti€p, nhap ban sao cia béc thang thi nhat (2.0) dé didu khién
theo chidu nguge, khéc biét duy nhat 1a c4c dia chi tuong ing cho
moi lénh trong bac thang chidu ngugc.

4. Ban hdy chu y céc bit chan -{/]- T4:0. DN va T4:1.DN. Cac bit nay
s& chan mach va khong cho chay theo chiéu nguge lai trong khodng
thoi gian duge xac dinh séin sau khi dimg dong co.

5. Ky thuat thit hai trong Bai tap la cac khoa lién dong —(/]- O:00V/
04 va 0:001/05 duge dua vao bic thang thudn va nguge, béo ddm
ngan chan dong co déng thoi chay theo ca hai chiédu.

Toggle Switch JMP

PROJECT 9. FOR/REY, OFF-DELAY.

LBL Storage Bit

Hinh 9.2. Cac lénh Jump (nhay) to Label (dén nhan)
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6. Budc tiép theo 1a dat vang Jump to Label (Hinh 9.2 ) bao quanh

chuong trinh. Diéu nay cho phép ban bé qua phéin nay cha chuong
trinh khi cAn. Khi bac thang c6 1énh JMP 14 dang, bé xit Iy nhay

qua cdc bac thang d& dén bac thang chia lénh LBL voi cing s0.
B& xit 1y thuc thi chuong trinh tir bdc thang nay.

Sau khi hoan tat cdc bude néu trén (ditng quén luu 1ai} ban hiy
kiém tra chuong trinh véi cdc bd khdi dong. Néu mei thi déu
hoat ddng chudn xdc, ban cé thé& cho chay vdi dong co. Khi chay
chuong trinh trinh, nhén nit Stop sé ngan chin ddng ed tai khdi
dong theo chiéu nguge trong 7 gidy.

ON TAP

Sau khi xong phan ddu cda Bai tdp 9.0, ban hay tién hanh céc thi

nghiém, viét va in chudng trinh (nhé luu 1én dia).
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Thi nghiém 9.1. THUAN/DAO VA THAP - CAO

¢ Ban hdy chuyén manh diéu khién relay trén Hinh 9.3 thanh chuong
trinh PLC. Mach nay didu khién dong co day quin riéng ré, hai téc 49, 3-
pha. Mach van hanh nhy sau:

1. Nut Stop va nit nhdn thuan/dédo diéu khién chidu cda ddng co.

2. Céng tic Toggle don cyc didu khién sy chon t8c do thap va cao
cila dong co.

- L2
"0 STOP _O_J_ |R| @
L1 _l—Fl—l__" ‘
¥e Ftc>——.-|—|--®_
R
Low
. Tpg
— i
;15“ Low
c

Hinh 9.3. Mach Thuan/Péo Thap — Cao
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Nhén nut nhidn thudn hodc dao lubn lubn didu khién véi toc 40
thap. Khi chon toc do, dong co didu khién va duy tri téc 4o thap.

Chen téc @) cao, dgng cd khdi dong vai toc 4 thap, sau khoang
thii gian dinh trude, dang co tu dong chuyén sang toe 4 cao.

P4t ving JMP to LBL (Hinh 9.4) bao quanh thi nghiém nay.

Ban hay dung cung dia chi thyi chudn nhu ciia bo thoi chudn
trong Bai tip nay d2 kiém tra lénh Jump to Label. Sau khi hoan
tat, ban hay chay mach nay va kiém tra lénh Jump to Label.
Cong téc Toggle (00) sé &idu khién Bai tap 9.0 hodc thi nghiém
9.1. Khi chuong trinh nay vAn hanh, chuong trinh trong Bai tap
9.0 sé khong hoat dong.

LEL Storage Bit
---------- N et SHIE A
2 B3/1

Hinh 9.4. L&nh Jump 10 Label.



Bac tdp lin 10. 0
BO PEM THUAN/NGUGC

MUC DIiCH

Viét chuong trinh sif dung 1énh bé d&m Up/Dn (thuan/nguge) & dém
va loai bé s8 nguyén cde bd phan trong hé thong xu ly.

NQI DUNG
Sau khi hoan tat Bai tap nay ban sé ¢t khd nang:
» Hiéu khai niém hd d8m Up/Dn
s Hiéu va si dung cdc lénh so sdnh.

e S dung s& nguyén vdi lénh BCD (TOD)
TAI LIEU

Ban hay tham khdo Phy luc A: “Cdc lénh thai chudn/dém, so sénh va
chuyén d8i”, CTU, CTD, RES, TON, RTO, EQU, LEQ, LES, va TOD.

THAO LUAN

Lénh dém nguge cé thé di dai véi lénh d€m thudn d€ tao thanh b
d&ém Up/Dn (thudn/nguge). Trir khi logic chuong trinh duge dung dé ngin
chiin dém xudi vugt qua gid tri cho trude, ching sé tiép tuc dém vuot qua
gia tri nay. Sit dung (25:1.DN) done bit thutng déng trong bdc thang
dém thuin & ngin cin b dém vugt qua gid tri cho trude. (Hinh 10.1}.

Tuong tu, dé ding dém nguge, cAn dung bit luu thuong déng (B3/2).
Bac thang riéng véi 1énh nhap bing zero s& kich hoat bit xudt (B3/2) dé
dimg dém nguge ¢ zero. Bit (T4:1.EN) duge dung trong dém ngude dé
ngan chan dém nguoc tiép theo khi gia tri tich lay d&€m thudn bang gia
tri cho trude.

Bai tp

Trong Bai tip ndy ban sé lap trinh bg dém Up/Dn duge dung dé dém
s& Tugng sdn pham véi by d6m thuan. Bé dém nguge s& gidm sb d&m khi
c6 phé& pham bi loai bé.
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1 . B r_.-.CIU_ '''''''''' .
L 1:000 - | COWNT UP ' i
i Counter 1!

R T P s [ D ——— i S

! 403[ , 3'21 ,C’l' t lete C N | Counter cs. 1!

\ \ iCompletle Louh 1 |
i i1Stop i ! Preset q H

iRejecty 3 1 t_._.LDNL_A
tSwi ch.Down c )} s5top count at ! Accum 0 ' ;
H Eou T i
L rEeoA T 1 83 '
+-—-——1 Source A CS:1.ACC {—— T '(2 )
: % 1] E Prevents Count

1 [} 1}

-------------------------- beyond 0

Hinh 10.1. Chudng trinh dém thuan — NGUGC
Hai b6 thai chudn duge dung trong mach:

1. Thi nhét 1a bo thai chudn TON duge dung a& cai dat lai hé théng
khi dém xong. B ndy sé lam tré sy cai datlai theo thoi lugng cho
trudc.

5. Thy hai 12 bd thoi chudn ngan chin, duge diing && kich hoat heé
théng canh bao néu bo dém vugt qua thoi ugng cho trudc R
thisi chudn. 86 luong san phdm duge x4c dinh trugc phal hoan tdt

trong khung th¥i gian dinh sdn.

LOGIC CHUGNG TRINH

1. Lénh CTU dém s6 lugng sdn pham hoan t&t tif quy trinh nay.
Lénh CTD dém s6 lugng san phdm bi loai bo.
Lanh Equal (bang) ngan chan dém ngugc khi dat dén zero.
Lénh TON cai dat lai quy trinh sau 5 giay.

;oo N

B6 thoi chudn ngan chin, duge dung dé theo doi thoi gian ché tao
san pham. Lénh 16n hon hoic bing (GEQ) diéu khién b thi
chuén ngan chan.
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6. B canh béo thdi gian qud mic d€ hoan tat cde san phdm.
7. Chudi thi tu cac sy kién:

A. Bo 46m thuan dém 9 san phim hoan tit va bé dém ngugc
dém cac phé phdm bi loai bo.

B. Sau 9 san phdm hoan tat, hé théng dimng trong 5 gidy va cai
dat lai.

C. Bo thoi chudn ngin chan sé kich hoat hé thdng cdnh bédo khi
thai gian xit 1y cdc san pham hoan tat qua dai.

CAC BUGC THUC HIEN

1. Nhap chuong trinh mach Up/Dn vao PLC (Hinh 10.1). Muc dich

cGia phan thi nhét trong Bai tap nay ja xem xét va kiém ching
sy van hanh cia b dém Up/Dn.

Chuyén sang ch& d¢ RUN va ki€m tra mach. Ban c6 kha nang
d6m thuan dén gid tri dinh trude 1a 9 va khéng vugt qua gid trl
nay. Sau d6 ban hay thd d&m nguge dén zero, chuong trinh phai

khéng cho phép dém dudi zero.

K& tiép, ban nhap cac bac thang dugi day.

A. D#i véi bac thang k&, ban hay nhéap lénh nhap (C5:1. DN) dé
didu khién bd thoi chudn TON (T4:1), va xéc l4p thoi gian 5
giay.

B. Nhép lénh 1¢n hon hodc bing (GEQ) d8 diéu khién bd thui
chuén ngan chan (T4:2).

C. Ban dung done bit (T4:1.DN) cda b thoi chudn dé cai dat lai
bé dém va bd thoi chudn ngan chan, sau d6 lap trinh cai dat
lai biing tay trén bac thang nay.

D. Done bit (T4:2) ciia bd thoi chuédn ngan chin, duge ding dé
kich hoat bd canh bdo.

F. Khi hoan tdt, phén thi hai ciia chuong trinh sé& cé dang nhu
trén Hinh 10.2.

Sau khi nhéap chuong trinh, ban hay chuyén sang ché 4 RUN va
ti&n hanh kiém tra, ban hay thu céng tic d€m thuan. Céng tdc
d6m nguoc mdi 14n sé giam & d&m 1a 1 khi ban déng hodc md
cong tac nay.
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TIMER ON DELAY
C5:1.DN T IMER T4 1 —LEN—-—
rl_ |1:'|11'|g E(!ase 150
rese
Accum 0 DNl ——;
0 EE?ENTWE TIMER ON
Greater Than Or Equel 1 Timer T4:92 EN) ——
Source A C5:1.ACC Time Base 1.0
DNy
Seurce B 1 Rggﬁgt 1[?
T4:1.DH Cc3:1
—] L —t 3" —
1 URESET RES)
|-0RCiIC4 T4:2
| T
3 [pManuat RES)
Alarm
T4:2 .DN 0:000401
J L — A
1 G J

Hinh 10.2. Chuong trinh b thdi chuén.

5. Ban héy luu ¥ 1énh 1¢n hon hodc bing (GEQ). Lénh nay kich hoat
bé thi chudn ngan chan ¢ lin d&m thd nhat cda bé dém Up/Dn.
Muc dich 1a duy tri theo d61 thoi lugng xd 1y s6 lugng sdn phidm
nay. Néu thdi lugng qua dai truge khi dén so 6, bd cdnh bao sé
ducc kich hoat.

6. Quy trinh duoc cai d4t lai mot cach ty dong khi dat dén sé dém
cai dat truée. Ban hay quan sat su cai dat lai béing tay, diéu nay
cho phép ban cai dit lai hé théng trong trudng hgp mach cé su
cb.

7. Mach nay cho phép ban nghién cdiu khai niém vé bd dém Up/Dn,
cace b thisi chudn va cde 1énh so séanh. Khi ban hoan tat va kiém
tra xong mach nay, ban hay chuyén sang ch& d6 RUN va vén
hanh chuong trinh, sau dé ghi lai va luu.

ON TAP
Sau khi hoan thanh phan dau cia Bai tap, ban hay sif dung kién thuc
da hoc dé thyc hién cdc thi nghiem kem theo. sau khi hoan tat cdc thi

nghiém ban nén luu lai va viét bao cdo hoan chinh.
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hi nghiém 10.1. B) PEM CHAL 1

Ban c6 thé thigt ké lai mdt phén ciia chuong trinh hién hitu trong
hén xudng déng chai. Hinh 10.3 12 phin thi&t k€ 1ai. Ban hay chinh sia
han chuong trinh nay theo céc thong s6 gau:

1.

Sao chép bo thai chudn chu ky, dén tap tin OSC tir Thi nghiém
8.3 4&€ mé phéng bd d&m chai ty ddng.

2. Lap trinh nhé hon hode bing 11 d8 hidn thi den béo chép-nhay.

Lap trinh giita hogc bang 12 dén 24 dé hién thi dén bdo mau
vang. (S dung bit diéu khién tir bd thsi chuén chu k¥ d& chdp
nhay d&n béo).

Lap trinh gilfa hodc bing 25 4&n 35 @8 hién thi dén bao mau do.

Khi s d46m biing 36, tam ditng hé thong trong 10 gidy. Sau chu k¥
10 gidy, cai dat lai va khdi dong lai hé thong.

Pém téng s8 cac thing (mdi thung 36 chai).

OniOff  Interlock TON o
- 000 T4:4 TMER ON DELAY
__‘ l J/T Timer T4:3
i | r Time base 0.01
00 A Proset 100 DN
The tlimers cycle ON for Ac Cum 0
1 second and OFF for
1 seclond.
Interlock 10E EN
T“|'-3 TIMER OFF DELAY
__‘ Timer T4 4
TTI_ Time base 0.01 DN
Proset 100
A 0
BOTTLE COUNT -Accum
T4:3 COUNT UP cD
\ ||_ COUNTER Cs:2
7 PRESET 36 DN
ACCUM 0

Hinh 10.3. Chuogng trinh dém chai.
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Thi nghiém 10.2. BQ PEM CHAI 2

Ban cdn thiét k& va 1ap trinh mach diéu khién trong phdn xudng
déng ghai véi cic yéu cau nhu saw:

1. Ha thdng d&€m, yéu ciu dém timg chai va céc bd 6.chai. Cdc bd
thoi chuén chu ky duge dung d& mo phong s6 dém chai. Ban hiy
dung bo d&m thuin (ting) a8 d&m dén 24 chai riéng ré. Bd dém
ngude (gidm) d&m ting bo 6-chai (gdm 4 bd trong mot chu k¥).

9. Dimg hé théng trong 5 giay khi d€m ngugc (gidm) d€n zero (gbm
4 bd, mbi b 6 chal). Khéi dong lai va lap lai quy trinh sau 5 gidy.

3. Cai st lai va lap lai (s dung 1énh Move dé cai dat gid tri tich
lily bd d&ém ngugc trg lai gid tri cai dat sén 1a 4}

4. Hién thi k&t qud by dém nguge trén hién thi 7-doan. Ban bay

xem 1&nh TOD trén Hinh 10.4. Lénh nay chuyén gia tri nhi phén
thanh gia tri BCD.

Accumulated value of counter toO be
moved to a 7 sement display at 0003,
Unconditional rung.

\ TOD

\ TO BCD
Source C5:3.acc
Destination 0:003

Hinh 10.4. Lénh Integer to BCD.
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Bactép lén 11. 0
THUAN/PAO (THEO THU TVY)

MYC DICH

Lap trinh céac 1énh kiém tra gigi han sit dung cdc gia tri thoi gian duge
xéc 14p trude dé didu khién cdc chiéu thuan va ddo cda bd khéi dong.

N{! DUNG

Sau khi hoan tiat Bai tdp nay ban sé cé khd ning:
» Lap trinh cdc théng s6 cifa s6 st dyng 1énh kiém tra gidi han.
e Sit dung 1énh thdi chudn véi 1énh kiém tra gidi han.

TAI LIV

Ban hay xem Phu luc A: Céc iénh thoi chudn va so séanh TON, TOF,
RTO, EQU, LIM,

THAO LUAN
Lénh kiem tra gidi hgn

Mét trong cdc 1&2nh da ndng nhit trong 14p trinh PLC I 1énh kiém
tra gi6i han. Lénh nay ¢6 thé dugc diung trong nhiéu chuong trinh can cé
khodng xéc dinh cée gia tri trén va duéi. Lénh giéi han ¢6 thé duge coi 1a
l1énh cira 56 (gi4 tri gidgi han trén va dugi). C6 hai phuong phdp lap trinh
¢¢ ban d&i véi 1énh kiém tra gid¢i han. Phuong phédp thd nhit 14 tao cita
s6 lam cho bac thang 12 ding trong cée gid tri gidi han dudi va trén. Bidu
nay duge thyc hién bing cdch nhdp s6 nho vao gidi han dudi va sé lgn
vao gigi han trén. (Thang A trén Hinh 11.1). B4c thang kiém tra gi6i

han 12 ding khi gi4 tri trong gid tri tich liy thoi chudn (T4:0.Acc) bing
ho#c giffa cdc gidi han nay.

Phuong phap l4p trinh thit hai 1a nhap gid tri 16n vao giéi han dudi
khi so sanh vdi gia tri giéi han trén. Khi gid tri kiém tra (thoi chudn
T4:1.Ace) bing hodc bén ngoai cdc gid tri giéi han, bae thang 1a ding.
{Thang B trén Hinh 11.1). Giéi han dué6i duge xdc ldp 1a 10 va gidi han
trén la 5. Pidu nay tao ra cifa 58 lam che bac thang bj sai khi gid tri kiém
tra trong pham vi cdc xdc 1ap gidi han.
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If TEST VALUE 1S EQUAL TO OR IN BETWEEN LIMITS,
THE QUTPUT INSTRUCTION (B3:/0) I:S TRUE.
LM
A ;LlMIT TEST
N rLow Limit 5 !

i Test T4:0.Acc!
tHigh Limit 18 ;

]
1
1
1
1
1
1
1
1
1
)
L
3
L]
1
Lt
1
1
L]
L]

JF TEST VALUE 1S EQUAL TO OR QUTSIDE THE L IMITS,
THE QUTPUT INSRTRUCTION (B3/1) IS TRUE.

T
B LIMIT TEST i B3t .
L——-iLow Limit 10 e meeanee { )4

i Test T4:1. Acc
‘High Limit 5 :

Hinh 11.1. Cac 1énh kiém tra gidi han.

Bai tiip

Trong Bai Tap nay ban sé lap trinh b¢ khdi ddng cia dong co ba -
pha chay theo chiéu thuin trong khodng thai gian dugc xac lap trudc.
Sau khi khodng thoi gian nay trdi qua, dong co ddo chidu va chay theo
chidu nguge trong thoi lugng xdc dinh duge lap sin. Lénh thai chudn
TON va hai 1énh kiém tra giéi han duge ding dé diéu khién cdc bd khdi
déng thuan va ddo. Cac b khdi ddng chi van hanh trong khodng thoi
gian do lénh giéi han xdc lap.

Do mach nay déng (ON) va ngét (OFF) mdt cach tu dong, viéc sd
dung ti€p diém thye trong mach 1a khdng thich hgp, chi cAn méc cdc tidp
diém qua tai cia by khdi dong & ngd vao va 14p trinh theo cédc gidi han
trong mach.

CHy ¥: Khdi niém vé sir dung khung gid & xa dugce gidi thiéu trong
Bai tap nay. Céc dia chi phdn anh sy sif dung s khung gié xa la
1. N&u khong c6 khung gid xa, ban ¢6 thé ding cdc dia chi khung
gid clia bd md phéng tai chd.
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e

LOGIC CHUGNG TRINH

1.

1

Cac lénh nhép ddi v6i nit nhén stop — start. S dung lwu trif bit
tif ngt 4é déng mach diéu khién.

Cuv ¥: Cac mach ty dong ddi hdi ndt nhén ddy/kéo 4&€ bao ddm
dimg an toan. _ '

Lénh nhap examine off cho chc tifp diém thyc. Cac tidp diém
thyc khéng duge dung trong mach nay. Do 6 céc tiép didm qud
tai dugc dua vao theo dang ngd nhép va dugc chén vao chuong
trinh & vi tri tiép diém déng.

B¢ th¥i chudn ngan chin, duge dung cung véi 1¢nh kiém tra gidi
han d8i véi thif tu cia bd khai déng thuén/dio.

Lénh c&p ngudn xudt cho tiing b6 khdi dong thusn va dao.

Thi tyf van hanh nhu sau:

A. Thuén duge d6ng mach (ON) trong 5 gidy va ngit mach (OFF)
trong 3 gidy.

B. Déo duge d6ng mach (ON) trong 5 giay va ngit mach (OFF)
trong 3 gidy.

C. Thi ty nay lap lai mot cach ty dong trif khi nh&n nut Stop.

Nt nh&n cai dat lai bang tay A& cai dat lai bd thdi chufin va

echuyén ddng c¢ sang trang théi tam ditng, day 1a vi trf ddo xa
nhét. : '

cic_nudc THUC HIEN

1.

Vigt chuong trinh trén PLC cho chu ky khdi dong thuan/dao theo
logic lap trinh néu trén. Ban hay nhép chuong trinh dugc néu
trén Hinh 11.2 véi hai béc thang dau.

Ban hay luu ¥ 1¢nh ki&m tra gidi han, 1gnh nay duge dung chi
dé kich hoat b khéi dong- thuan. Khi bac thang nay la ding,
dong co chay 5 gidy theo chidu thuén. '

Cnu ¥: Ban hdy quan st dia chi cda céc b) khdi déng. Cac bo
khéi dong duge mic vao khung ahénh 1 thude nhém 1, ban cdn
bido dadm sit dung ding cdc dia chi.

Buge k& tiép 12 lap trinh kiém tra gigi han cho b khéi ding dao
(tuong tu béc thang thuan). Ban hay dung cac dia chi thich hgp
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STOP  START  OVERLOADS CYCLE g
t:000 Q00 1:0612 1:0612 T4:0

Retentive Timer
| 11| TIMER T4:0 MENI—
f | 1 | Time Base 1.0
11 10 05 07 N Preset 16 i (DN
SEAL- IN Accum 0
8310 SEAL-IN 81T
| N
! { )
F‘:I’_RI‘:':“D *WINDOW® 8370 0:610/05 1°000 O:010/04
| — I
LIMIT TEST (CIRC)
Seal Reverse 01 Forward
— LOW LIM 1 Bit int ForLimit
TEST T4:0.ACC T4-D Dﬁ’f'“ T4:0
HiGH LIM 5 | { n)y—
Manual RES
Resat B3/0
(6003
| Ltmlty
{

Hinh 11.2. Chudng trinh chiéu thuan

cho bo khdi déng dao va xdc 1ap cita s§ 1énh gidi han la 9 dén 13
gidy. Khi hoan t4t, bic thang cla ban tuong tu béc thang kiém
tra gidi han duge néu trén Hinh 11.3.

3. Trong cic bac thang thudn va ddo, ban hdy dét cdc gidi han an
toan thich hop. P4y sé 1a c4c khéa dién lién dgng va cdc gi6i han
hanh trinh nhim gidi han khodng cdch hanh trinh theo chiéu

B3 O:D010 1:000 O:010

LIM
LIMIT TEST (CIRC) l ¥ M M"—( 0‘5""

LOW LIM g 0 . 04 02

Seal Forward Reverse Reverse
TEST T4:0.ACC Bit int Travel Output
HIiGH LM 13 Limit

Hinh 11.3. Béc thang xu&t chiéu ngugc
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thuan va chiéu ddo. Ban hay st dung cdc bd chuyén mach toggle
4& mo phéng cdc gidi han hanh trinh thudn va déo.

4. Chay,sycaidatlai bing tay sif dyng nat ah&n thudng md. Sy cai
datlaichico thé xAy ra sau khi dung mach. Nhén nit nay sé kich
hoat 12nh cai dét lai a& cai dat lai bg thoi chuén ngan chan. Cén
¢6 khéa lién dong € ngan chin sy cai dat lai trong khi chay. Ban
hay dang bit B3/0 dé khéa lien dong nit cai dit lai.

5. Sau khi hoan tat cdc budc néu trén, ban hiy lmu va kifm tra
chuong trinh cGa minh. Né&u moi thit déu van hanh chudn xéc,
ban hay chay chuong trinh véi cac bd khdi dong. Né&u mach vén
hanh tot, ban hiy ndi véi dong cd.

6. Tai 4iém nay, mach cua ban van hanh nhu sau: (A) Ddng co van
hanh theo chidu thuin trong 5 giay; (B) Dimng trong 3 giay; (C)
khai déng lai theo chiéu nguge trong 5 gidy; (D) ding trong 3
gidy; (E) chu k¥ lap lai. S

7. K& tiép, ban c6 thé nghién ottu kha nang mé cong tic qué tai. Né&u
didu nay xay ra, b thai chuén ngin chin sé tam difng tinh thai
gian. Khi ban cai dat lai qué tai va khéi dong dong cd, qua trinh
sé tiép tuc tinh tU 3idm ditng. Mach nay dugc thiét k& dé khai
dong tif khodng thdi gian tam ding do sy c& (qué tai, ...}

Cuo v: Néu duge, ban nén dp dung mach thing (hdm) trén dong
c¢. Ban co thé phdi hgp Thi nghiém 11.1 va 11.2 vao Bai tap nay.
Hai thi nghiém nay sé bé sung sy thiang dong co va chuyén dén vi
tr{ ditng cho chuong trinh cia Bai tap 11.0.

8. Budc cudi cung 1a viét bao cao, luu va in chuong trinh.
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Thi nghiém 11.1. THANG BIEN

Ban c6 thé b8 sung hé thong thdng dién vao mach thuidn/ddo trong
Bai tap 11.0. Hé théng thing dudgc dang dé dung ddng co khi chay theo
chu k¥ giita thudn va ddo. Dén bdo ¢6 thé duge dung dé md phéng thing
dién néu ban khong c6 hg théng nay. Dudi diy 1a cdc thong sé:

Ban hiy lap trinh thém hai 1énh cita 56 48 kiézmn tra bd thdi chuéin
ngin chiin cia Bai t4p 11.0. Ban ¢6 thé dung cdc 1énh bing (Equal) hoic
ki€m tra gi6i han, ndi cdc 1g¢nh nay song song dé diéu khién bé thoi
chudn déng (thisi chudn thing), chinh hai 1énh bing (Equal) hosc kiém
tra gi6i han theo khodng 7 va 15 giay.

Thi lugng cai dat trude cho bj thdi chudn nay la 1 gidy, voi co sd
thési gian 1a 0.01 gidy. Sif dung TT bit diéu khién chGa th¥i chuén déng dé
kich hoat cudén day contactor ciia thing dién (0:010/02).

Muc dich cGa b3 théti chudn nay 14 thay déi thoi lugng thing va bdo
dim cudn contactor ctia thing dién chi duge kich hoat tam thoi trong
thiri lugng duge xde dinh trude.

Thi nghiém 11.2. CAl DAT LAI V] TRi DUNG

Bai tdp 11.0 c6 thé duge bd sung v6i chuong trinh cai dat lai vi tri
dimg. Muc dich 1a thdng va chuyén déng cg dén vi tri dimg khi nhén nit
Stop, voi vi tri ding 1A vi trf nguge chidu xa nhét. Ban hiay dung céng tic
gi¢i han hanh trinh ddo dé thing dong cu & ding vi tri ding.

1. Bude thif nhat 1a nhip chuong trinh duge néu trén Hinh 11.4. B
th¥i chudn ngdt (TOF) va lénh kiém tra gidi han duge dung dé
dua dong co dén vi tri dimg khi nhén nit Stop. (Hinh 11.4, cdc bac
thang 1.0 va 2.0). Ban kich hoat bé théri chudn thing khi dong co
dat d&€n giéi han hanh trinh nguge chiéu (Hinh 11.4, bic thang 3.0).

CHU ¥: B3 thoi chudn nay la khéng cdn thiét n&u ding bd thoi
chuan thing trong Thi nghiém 11.1.

2. Budc thir hai la bd sung cdc 1énh vao chuong trinh dé€ hoan tat cdc
théng s8: .
A. Khi nhan nidt nhan Stop hién hiu, ban kich hoat bd thn
chuéin thing duge ding trong Thi nghiém 11.1, va cai dat lai
bé théi chudn ngan chan.
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B. Lap trinh ndt cai 44t lai bing tay hién hitu hudng dén sy kich
hoat ngd ra ddo. Didu nay s2 tao ra sy didu khién chay/dimg
dong co theo chidu nguge cho d&n khi kich hoat cong tdc gidi
han hanh trinh dédo.

C. Ban héy chi ¥ bit xudt B3/1 thudc béc thang 2.0 trén Hinh
11.4. Ban hay 14p trinh dia chi bit nay v6i 18nh nhéap @€ kich
hoat ngd ra dao. '

Ban hay kiém tra va chay chuong trinh nhung chi s dung céc bd
khdi dong (48 an todn, ban chua nén ndi voi ddng co). N&u chudi thit tif
ciia chuong trinh la chudn xdc, ban ¢6 thé ndi va chay thi vdi ddng co.

‘o B3/0 H
E..,: ....... } [. ............................... TIMER OFF DEL.‘Y ..(EN).E
iThon'two rungs are to sctivate Timer T4:2 H
' motor In reverse until it reaches Time base 1.0 | .1
| the reverse travel 1imit Preset 8 :
E Accum 6 :
: LIMIT TEST(CIRC) use This Bit Address To :
ta p| tow limit 1 activate the Reverse B3/t ;
T test T4r2.geel| T L :
: high 1imit 5 :

P This rung Ie for braking when motor reaches travel limit

T I TIMER ON DELAY | gnj..!
: Use the TT bit Timer T4:3 '
H Reverse :
I Trayvel on the brake cire Time base 0.01 '
pimit Preset 100 -{DN]--E

Accum i} :

Hinh 11.4. Chuong trinh ding
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Bac tdp lén 12. 0
CHU KY EP

MUC DiCH

Lap trinh c4c Iénh thoi chudn/dém cung véi cac 1énh khae d€ didu
khién quy trinh (ép cdc ban vi mach).

N{I1 DUNG

Sau khi hoan tat Bai Tap nay ban sé c¢é kha ning:
¢ Nghién ciu va si dung cde 1énh s6 hoc.
e Hidu vé diém trdi va di lidu s nguyén.
« Nghién citu khai nidm bac thang duge phép.
TAI LIEU |
D& bidt vé tig lénh trong Bai tdp nay, ban hiay doc Phu Luc A: Cde

l1énh thdi chudn/ d€m, so sdnh, sé va chuyén d8i, CTU, CTD, RES, CMP,
EQU, LES, LIM, ADD, DIV, MUL, CPL, TOD.

THAO LUAN

Ba x ly hé trg va van hanh hai tép tin dir liéu duge ding cho céc
phép todn 38 hoc. Thit nhdlt 1a tap tin s6 nguyén, véi dia chi tif N7: 0 dén
999, Tap tin 88 nguyén sii dung phan ti mdt — tir 16 bit. Khoang gid tri

¢6 thé duge luu trong phdn tif tit ngd nguyén 1a —32.768 dén +32.768. Céc
tap tin s& nguyén chi lwu s6 nguyén. By xif Iy s& lam tron céc gid tri bang
hoac 1dn hon 0,5 thanh s6 nguyen k& tiép va bd cdc gid tri nhé hon 0,5.

Thi hai 12 tap tin dim tréi vdi cdc dia chi tir F8:0 d&n 999. Tap tin
diém tréi sit dung phéan t 2 - tif ngi, $6 32 bit. Khodng cdc gié tri cé thé
luu trong phan tir dim troi 1a + 1.1754944e* d&n + 3.4028237 e**. Céac
tap tin diém trdi luu cde s& nguyén va s§ thip phan.

Ban c6 thé phdi hogp cdc gid tri nguyén va gid tri diém tréi néu két
qud cia phép toan khong vugt qua khodng s6 nguyén ciia gia tri nguyén.
bg chinh xdc cd thé b1 gidm khi d8i tif kidu gi4 tri nay sang kifu kia. Ban
hay xem Hinh 12.1 vé 1énh tinh toén sif dung cde gid tri nguyén va diém
troi.
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Gia tri diémtroi

:--CPT ................................
11000 { COMPUTE
----- } p----------------4 Destination F8:0

% Expression

rmdammwmmsaspre—anes

Cac gia tri sd nguyé

Hinh 12.1. Cac \énh tinh toan

ASCII va BCD chi duge ding d€ hién thi. B xi 1y dién dich ching
theo s6 nguyén. Ban dung lénh tinh todn (TOD) dé d6i s6 nguyén thanh
BCD néu mudn hién thi cdc gid tri 7 — doan cho b xuf 1y.

Bai fp
Chugng trinh nay s& dung cac 1énh ban da hoc trong cdc Bai tap

truée. Nhiém vy 1a 1ap trinh mach diéu khién d& chuyén cdc vi mach r¥i
thanh ban mach. C4c vi mach réi dich chuyén trén bang tai nap va diing

Press Solenoid

[ L) i [ ] Press Boards
r Feed Cony Q‘ = :
Photoeyo —
i \ (D Stack Cony O]
@) Efect Board Solenoid ==l

Hinh 12.2. Hé thdng ép vi mach 1&n bdp mach.
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k& bén méy ép thiy lue. Khi cde vi mach d&€n d6, chiing dugce dua vao vi
tri ép lén ban mach. Sau khi ép, ban mach duge dua 1én bang tdi x&p
chéng. Khi dG 4 ban mach, ching dugc chuyén xuding dé cit va tidp tuc .
xiz 1y (Hinh 12.2).

LOGIC CHUONG TRINH

Dudi day la thi tu cdce sy Kign

1. Bing tai nap khdi dong va chay trong 3 gidy A8 chuydn cdc vi
mach dé&n khu vic ép.

2. Khi bang tai nap hoan tét, cuén solenoid cia mdy ép duge kich
hoat v61 thoi gian ép 1a 6 giay.

3. Khi ép hoan tat, cubn solenoid khi nén duge kich hoat trong 1
giady dé dua ban mach ra khéi khu vyc ép.

4. Céc ban mach duge dat 1én bang tdi x&p chéng. Sau khi xép
chéng 4 ban mach trén bang tai, cdc ban mach dugc chuyén sang
khu vue xif 1y k€ tiép. Thoi gian dich chuyén cde ban mach 1a 4 giay.

Trong lap trinh, véi nhidu diéu kign khac nhau cén dap dng dé dat
k&t qua. DE thyc hién diéu nay, bac thang cho phép c6 thé dude lap trinh
v6i tit ca cdc gidi han d6. Khi moi gi6i han déu thda, bit cho phép sé
duge kich hoat. Bit nay ¢6 thé dugc dung trong mdt chuong trinh. Ban
hay xem Hinh 12.3, day 1a bac thang cho phép, dugc diung trong chuong
trinh. Trong vi du nay, bit xuit duge ding thay cho bit ndi. Muc dich 1a
lam sdang dén bdo sdn sang. .

CAC BUGC THUC HIEN

1. Ban dugc yéu cdu thigt k& va 14p trinh mach diéu khién mdy ép

. ) Permissive
¢ Limit Photoeyve Limit Overload? Overlomdd Output |
E T4:1 | Q00 0000 1:001 1:001 Q:000 E
e M S g SEL et I S } feee( Yo
yTT 01 01 02 03 10 :
H and H
Ready !
Light

Hinh 12.3. Bac thang cho phép khi thda céac diéu kign.
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cdc vi mach lén ban mach. Quy trinh duge néu trén Hinh 12.2.
Bai tap nay cé tinh linh hoat trong thist k&. Ban c6 thé ty thigt
k& hoac sif dung mach vi dy 1am huéng dan dé hoan tat chuong
trinh ciia ban.

P& bit ddu, ban hay ldp trinh lénh JMP (nhay) to LBL (dén
. phan). Lenu aXy 2ho phép ban nhdy qua chuong trinh cta Bai
tap 12.0.

_ Péi v6i bac thang k€ ti&p, ban dung bd chuyén mach toggle dé

kich hoat 1é¢nh MCR. Mach stop — start ¢6 th€ duge dung dé€ khdi
déng bing tai nap va quy trinh. Ban hay ding cung dia chi cho
it stop va b chuyén mach MCR.

Bugc thit nhat 12 bang tai nap duge kich hoat tif bd th¥i chudn #1
48 chuyén céc vi mach rdi dén may ép, can 3 giay dé dua vi mach
dén mdy.

Céc vi mach khong duge phép dich chuyén khi chua thda céc
didu khién giéi han duéi day.

A. M4y ép dang & chu ky OFF
B. Ban mach da dugc 1dy ra khoi méy ép.

C. Té& bao quang dién khong bi chan (khong cé ban mach trén
may ép)

D. Céc tidp diém qud tdi khdng ngit mach. (Hinh 12.3).

 Buéc k& ti€p 12 by thui chuén #2 c6 thé duge dung d€ kich hoat
cudn solenoid cia may ép. Thoi gian ép 12 6 gidy. Lénh xudt duge
‘diang cho cudn solenoid nay. Ban dang cdce den d€ md phong
solenoid may ép. Khi bo thoi chudn kich hoat cudn solenoid may
ép bi ngit (OFF), cylinder thiy luc cia may ép trd vé vi tri ban
dau.

_ Sau khi ép xong, b thoi chugn #3 c6 thé dugc dang a€ kich hoat
lénh xuét cho cudn solenoid khi nén. Thdi gian 14y bdn mach ra
la 1 gidy, viéc lay ban mach (biing khi nén) chi duge thue hign &
chu ky OFF cia solenoid mdy ép.

Cnv ¥: Sau khi b thii chuéin #3 hoan t&t, biang tai nap khdi dong
lai mot cdch ty dgng, quy trinh lap fai.

7. Cudi cing, bo thdi chuin #4 duge dung a8 kich hoat bang tai x&p

chdéng. Thii lugng dé dich chuyén va 14y chéng cdc ban mach
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hoan tit 12 4 giay. Bang tai nay chi dich chuyén khi s8 lugng ban
mach hoan t4t biing 4. Ban cai dat lai bd d&m va chd 4 ban mach
k& ti&p. Hinh anh trén hién thi 7- doan sé cho bi&t k&t qui dém
cua tap tin s6 nguyén.

8. Sau khi hoan tat va kiém tra xong mach nay, ban hay kiém
chitng chuong trinh theo cdc diéu kig¢n da néu trong Bai tap va
trong phan logic lap trinh.

ON TAP
Sau khi lam xong phén nay, ban hiy thuc hanh edc thi nghiém dé

cling ¢ va nang cao kién thie da hoc. Khi hoan thanh cdc thi nghiém
ban héy luu chuong trinh va viét bdo cdo. "
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Thi nghiém 12.1. CHUYEN DOI NHIET DO

Muyc dich 1 chuyén gia tri nhiét d6 duge ghi theo thang d§ Celsius
thanh gia tri Fahrenheit va st dung gia tri Fahrenheit trong tinh huéng .
4idu khién. Pidu nay ddi hdi st dung céc lénh s hoc va cdc 1énh so sdnh.

Dudi day 1 cdc thong s cAn thiét ¢ hoan tat chuong trinh.

1. Sir dung gia tri tich loy cua bd 48m thuin 4& md phéng ngd nhap
diing cip nhiét dién do gié tri do Celsius (Gid tri tich liy bd dém
= gi4 tri °C). Nhap b6 dém nguge véi cung dia chi nhy bo dém
thudn 48 gidm gia tri Celsius.

2. Mach bo dém chu k¥ trong t4p dan (paste) clia ban hoéc cdc cong
tdc van hanh bing tay c6 thé duge ding dé tao bude cho cdce b
dém thuidn va nguge.

3. Lap trinh cdc1énh s6 hec cAn thigt dé rut ra cong thie chuyén doi
tit 46 Celsius sang d¢ Fahrenheit.

F=-9—C+32
>

Hién thi két qua do Fahrenheit trén man hinh 7-doan. Poi
v6i 1énh s hoe, ban c6 thé dung tap tin s nguyén hodc tap tin
diém troi. Ban hdy bdt ddu l4p trinh dia chi st nguyén bat k¥
trong céc tap tin tu N7:20.

4. Ban hiy ldp trinh cac lénh so sdnh dé thuye hién yéu cAu sau: khi
gid tri Fahrenheit 1én hon hoac bing 214°F, ban hay gidm nhiét
4o xudng gia tri 176°F. Khi gid tri Fahrenheit nhé hon hodc bang
178°F, ban hay tang dén 214°F.

Ban héy dung cdc lénh so sdnh nay a8 didu khién cdc b dém Up/Dn
dé giam va tang gia tri 49 Celsius. Khi hoan t4t, ban hiy chuyén sang
ch& d6 RUN va thif chay chuong trinh. Nhiét 4 cia ban phai thay adi
Van lugt gida 178 va 214°F.
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Thi nghiém 12.2. NUGC SOT

Hai thanh phdn cén thiét trong céng thitc nuée sét 14 3 it d4m va 3
lit nude ngd (bdp) ép. C4 hai thanh phdn nay duge bom vao thiung trén
(Hinh 12.4). Ban hay lap trinh mach nay dé d4p (ng cdc thong 8 dudi day:

L. M4i lit ddm va nudec ngd ép cdn 5 giay dé bom. Ban hdy ding bd
dém dé dém sd lit.

2. Khi 3 lit ddm va 3 lit nuc ngd ép duge bom vao thing trdn, ban
hay kich hoat mdy trdn. Théi gian trén la 30 phit (hoac 30 gidy)
trong khi d6, cdc thanh phén khdc lan lugt duge dua vao thing
tron.

3. Khi cdc thanh phdn dugc pha trén, ban b8 sung 10 lit nude ca
chua ép. Méi lit cdn 1 gidy 48 bom. Khi hoan t4t, ban x4 hdn hop
bing tay va cai d4t lai ha théng.

Bom

NUdc ép
ca chua

Bdm

Bdm nudSc
ngd ép

Hinh 12.4. Quy trinh trén nudc sét.
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Bic tip tim 13. 0
THUMBWHEEL

MUC BiCH

L4p trinh lénh doc chuyén khdi trong bd didu khién cong tdc
thumbwheel bén ngoai.

N{I DUNG
Sau khi hoan tit Bai tap nay ban sé cb kha ning:
« Hidu khai piém doc chuyén khéi.
e S dung cac bd chuyén aéi thumbwheel thuc tién.
e Si dung bd thoi chudn ON va OFF trong cung mdt chuong trinh.
e S{ dung module da cong dé didu khién cong tdc thumbwheel.

TAI LIEU

Ban hiy doc Phy luc A: Cdce 1énh thai chuéin, so sanh, va chuyén
khsi, TON, TOF, FRD, BTR.

THAO LUAN
Thumbwheel

Bé chuyén ddi thumbwheel 1a b6 phén rdt hifu dung trong lap trinh
céc mach didu khién. Ching cé thé duge ding dé nhap s6 thap phan
mot dén bin chif s§ vao by xir 1y. 86 nay c6 thé duge dung d¢€ thay adi gia
trj x4c lap trude trong b thai chudn, b dém, hodc so nguyén dé xi Iy.

S5 thap phan hién thi trén mot phan ciia b6 chuyén déi thumbwheel
tao ra s6 xudt c6 4 chd 5§, 1a s¢ BCD (nhi phén) hogc s6 HEX (thép luc
phan). Vi du, phén bd chuyén doi thumbwheel BCD {nhi phan) vdi s6 9
thap phén sé hién thi s6 nhi phan 1001 ¢ ngd ra.

Cdc phéan bd chuyén doi thumbwheel riéng ré cé thé két nhém dé tao
thanh thumbwheel nhiéu phén. Hinh 13.1 minh hoa 4 phéan két h¢p, tao
thanh b chuyén d6i thumbwheel 4 - chit s6. Khi ban noi b chuyén doi
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= P DIODES

Thumbwheel 1 ] -.
Nhap Nhi phan] | 5 EE
hoac J | l 8
Thap luc phan 4
2
-~ 81 8l 8l 7 Xudt

ch@ 88 ¥ nghia 4 4 Chi? s6 y nghia thip nhit

4
cao nhit 2 2 2
1 1 1

Hinh 13.1. B4 chuyén d&i thumbwheel 4- chil s&

thumbwheel 4 chif s6 vao module nhap, mbi s§ cia thumbwheel nay doi
héi 4 tin hidu nh4p va mot ngé chung. Do dé, thumbwheel 4 — chif s& cdn
16 ndi két ngd vao vA mét ndi két chung.

Phuong phdp thif hai 14 ndi k&t by chuyén d6i thumbwheel v6i mod-
ule da cong. Pay 1a module “théng minh” doc va tao da cong cho théng
tin ti b chuyén d8i thumbwheel vao bd xif 1y. Céac uu diém bao gbm: (1)
Khi cAn vai b6 thumbwheel 4 — chif s6, module da cong duge ding dé
giam s6 néi k&t ngd vao. (2) Gidm thé tich khung hp chda. (3) Module da
cong c6 thé hoat dong vdi bon bd chuyén ddi thumbwheel 4 - chit st. Céc
ndi k&t thumbwheel duge ghi ré trong cac bd mé phéng hoac tai liéu cia
nha san xudt. '

Lénh chuyen khai

Chuyén khéi duge coi 1a tdp hop cde 1énh va la ky thuft lap trinh
duge dung dé chuyén nhiéu 4 ligu trong mot 1an quét /O. Chuyén khai
¢6 thé duge thuc thi theo thao tdc doc, viét hodc hai chidu, tiy thec
module xif 1y. Module nhép sif dung thao tde doc, module xuit s& dung
thao tdc viét va module hai chidu sif dung cé thao tac doc va viét.

Trong Bai tip nay module da cong dugc dung dé doc di ligu tif bé
chuyén d8i thumbwheel. Lénh doc chuyén khai duge dung A& doc va
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Hinh 13.2. Lénh doc chuyén khai trong module da coéng.

truyén ait liéu nay ti module da cong d&€n b xi 1y. Tren Hinh 13.2, 1énh
doc chuyén khéi duge xac lap theo ché d9 lién tuc dé thiét lap thao tac
doc lién tuc @ module da cong (ti by chuyén d61 thumbwheel).

Bai tap

Bai tap gdm hai phin. Thd nhét, ban dang 1énh doc chuyén khoi dé
truyén thong vi module da cong. Diéu nay tao cho ban kha ning sd
dung hai bd thumbwheel d& thay ddi gié tri xac l4p trudc cha cdc bd thol
chuén trong cHuong trinh. Tha hai, ban lap trinh mach thoi chudn dé
diéu khién hoat dong ON/OFF ciia bo chuyén déi. By thi chudn déng
(TON) va bd thoi chudn ngit (TOF) duge dung d8 didu khién thoi lvgng
t6i thidu b khdi dong & trang thai ON va OFF. Ban hay xem lai Hinh
4.5, Thi nghi¢m 4.4,

LOGIC CHUGNG TRINH

1. Bac thang khong didu kién v6i lénh doc chuyén khoi dé doc cdc
gid tri cia bd chuyén déi thumbwheel. Didu nay chi duge ding v6i
module théng minh, ching han module da cong, 4& doc bo chuyén
d61 thumbwheel.

9. Cong tic 4p luc (cdng tdc toggle ¢6 thé duge dung thay cho cong

the ap lue) dé kich hoat lenh xuat cho bd khéi dong (c6 thé dung
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den mé phéng bd khoi dong) theo ché d6 ON va OFF mot cach tuy
déng.

B¢ thsi chuin déng (TON) € bao dam bé khdi dong vAn & ché d§
ON sau khi khéi déng trong thoi lugng toi thiéu (th#i gian toi
thidu la 3 gidy).

Bo thai chudn ngit (TOF) dé bdo ddm bd khéi dong van & ché dd
OFF v6i thoi lugng t3i thidu (3 giay) sau khi mach dirng lai (Stop).

Ba chuyén d6i thumbwheel 4 — chi s6 thay déi gid tri xéc ldp
trude cha cdc bd thai chudn. Lénh FRD chuyén gia tri BCD (nha
phén) thanh gid tri nguyén.

CAC BUGC THUC HIEN

Phan |
1.

Phan thd nhat cia Bai tap nay can lap trinh lénh doc chuyén
kh&i duge néu trén Hinh 13.2. Sau khi ghoan tat, ban hay chuyén
sang ch& 49 RUN, chuyén man hinh sang menu giam sat dif 1ligu.
Trong menu nay, ban thay cac s& nhi phan N7:6, N7:7, va N7:9.
Céc tap tin s6 nguyén nay la dia chi cha bon bd chuyén ddi
thumbwheel 4- chif s6.

Ban hay quan sat mdi khi quay cac chd s6 thumbwheel ching
s& 48i thanh cdc bit nhi phan trén man hinh. Ban hay quay s&
trén thumbwheel va nhap s6 BCD ti man hinh gidm sat dir liéu
trong Bang Dit Lig¢u 13.1

Bang 13.1. DU igu Thumbwheel

INTEGER THUMB # BCD # THUMB # BCD #

N7:6 9999 1111
N7T:7 79T 8888
N7:8 5555 6666
N7:9 3333 4444

2.
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Sau khi hoan tat phan thit nhat va bidt si dung bd chuyén doi
thurabwheel, ban chuyén sang phan th{ hal.



Phan Il

3. Phén nay yéu cdu ban chuyén d61 va lap trinh mach relay trong

Thi nghigm 4.5 cGa Bai tap 4. Mach nay st dung bd théi chuin dé

Iy

didu khién cdc didu kién ON/OFF cia cong tde ngd vao.

Ban hay lap trinh b chuyén d6i thumbwheel d& thay dci gid tri
cai dit trude cia ca hai bo thoi chudn. Ban chuyén d6i céc gid tri
xudt truée khi xif 1y ching v6i chuong trinh FRD duge diing dé€

ddi gid tri BCD thanh gid tri nguyén (Hinh 13.3).

Sau khi nhap chuong trinh, ban hay kiém tra sy van hanh cia
cong the ngd vao theo cdc bude dudi day.

A. Ban bat cong tde ON va chuyén ngay sang OFF. Ngd ra van
déng mach ON trong thdi lugng duge xac lap trude, bd TON
didu kbién thosi gian mach duy tri ON trong cong tédc la OFF.

B. Ban tdt cong tdc OFF va chuyén ngay sang ON. Ngé ra van
ng4t mach OFF trong th¥i lugng duge x4c 14p trude, bd TOF
didu khién thoi gian mach duy tri OFF ké vi tri céng téc.

FROD
|:000 FROM BCOD

L

4 !— SOURCE N7:B
a

D
DESTINATION T4:0.pre

THIS INSTRUCTION TELLS THE PROCESSOR

IF INPUT BIT DO IS TRUE CONVERT THE BCOD
VALUE IN N7:'8 [THUMBWHEEL) TO AN
INTEGER VALLUE AND MOVE THE RESULTS 10
T4:0.PRESET.

Hinh 13.3. Lénh FRD
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6. Ban hay thay ddi thoi lugng xdc dinh trude cia bd thii chudn véi
cac bo chuyén d6i thumbwheel va quay lai bude 5, sau d6 luu va in
chuong trinh,

ON TAP
Sau khi hoan thanh phédn nay, ban cin ciing ¢§ va nang cao kién thiic

bang cdch thyc hién cdc Thi nghiém kém theo. Thi nghiém 13.1 la phan
tich hgp bé sung cho Bai t4p nay.

Thi nghiém 13.1. KHG1 PONG KHONG CHUAN
Ban hay chinh sta Bai tdp 13.0 véi cdc thong s& dusi day:

1. Kich hoat dén cdnh bédo va ditng hé thdng néu c¢6 hon ba lan thi
khdi dong lién ti€p bang cdch van hanh céng tic trong khoang
thori gian t8i thiéu cho tru‘ﬁc (qué nhiéu khéi dong trong khung
thai gian x4c dinh). Ban can dung céng téc béng tay dé cai dit he
théng.

2. St dung bé thi chudn va b dém d€ duy tri thoi lugng quy dinh
t61 thi€u d6i véi s6 l4n thd khéi dong tir cong tdc. Ban hay lép
trinh bd thumbwheel thit hai dé thay dsi thui ltm'ng tdi thidu cia
bd théi chudn nay.
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Thi nghiém 13.2. CHUYEN DOI NHIET BQ 2
Muc tiéu clia thi nghigm:
1. Nghién efu cde tinh ning bién tép tién tiémn.

2. Cung cip phuong tién nhép gia tri thang nhiét d9 Celsius trong
phuong trinh todn véi bd chuyén doi thumbwheel.

Trong Bai tap 12, ban lap trinh mach chuyén c¢dc gia tri Celsius sang
gid tri Fahrenheit. Ban hay xem lai Thi nghiém 12.1 — chuyén ddi nhiét
a5 1. V6i cdc tinh nang trén tap tién tién, ban hdy chon va chép chuong
trinh cia thi nghiém 12.1 1én dia va dét tén tap tin la Temp.

Buée thif hai 12 khéi phuc va tré vé Bai tdp 13.0. V4i céc tinh ning
bién tap tién tién, ban hay chép tap tin Temp vao Bai tip 13.0. Sau khi
hoan tat, ban hay chinh sira chuong trinh thi nghiém nay nhu sau:

1. Xéa tit c4 cdc bac thang lién quan d&n bé dém duge ding d& mo

phong gia tri Celsius.

9. Lap trinh bd chuyén d8i thumbwheel dé hién thi gid tri Celsius
trong phuong trinh todan. Khi hoan tat, ban ¢6 kha nang nhap gia
tri Celsius tif b chuyén d6i thumbwheel va gid tri nay sé duge
chuyén thanh Fahrenheit.

3. Ban chinh sita cde 1énh so sdnh dé kich hoat d&n bdo khi nhiét 49
F 16n hon 212°F, va dén thi hai khi nhiét d4 dudi 180°F.
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Bac tip low 14. 0
PONG CO PA TOC DO

MUC BICH

Vist chuong trinh diéu khién mach thi ty sit dung cac 1énh kiém tra
giGi han.

N{! DUNG

Sau khi hoan tdt Bai tdp nay, ban sé c¢6 kha nang:
« Didu khidn chudi thit ty téc 40 cGa dong co nhiéu tdc dd.
« Nghién ctu va viét cdc chuong trinh chudi thi ty.

« Hiéu cong dung ciia 1énh kigm tra gi6i han.
TAl LIEU
~ Débist chi tigt v& cdc lénh duge dung trong Bai tdp nay, ban hay doc
Phu luc A. Céc lénh thai chuin/dém va so sadnh, TON, CTU, LIM.

THAO LUAN

Bai t4p duoc thyc hién vdi dong cg 3-pha, 4-tde b, 2-cudn day, cong
suit khong d6i. Do déng co 4-tde d¢ cd thé hoi khoé tim, cac khdi niém lap
trinh trong Bai tap nay c6 thé duge 4p dung vd1 mot s6 kh4i niém khac.
Mot lua chon 1a s dung bén b khéi dong hodc den thay cho déng co 4-
t5e d6. Thi nghiém 14.1 sé gitp ban hiéu rd hon cac khdi niém nay.

Chii ¥ ndi k&t dong co trén Hinh 14.1. Téc dp thap va trung binh —
thap dbi hdi by khdi dong va contactor cho tifng toe dd. Toe 4o trung binh
cao va cao chi cin bd khdi dong. Téng cong cé 4 by khdi dong 3-pha va 2
contactor (c6 thé sif dung hai bo khdi dong 2 — tdc do).

Can lap trinh ddng co sao cho ngudi van hanh ¢6 thé khdi ddng dong
co tif trang thdi nghi dén toc do bat ky. Khi khdi dong, dong co luén ludn
bt dau tit toe do thap dén toc 4o duge chon. DE thay ddi tée a6 (tang
ho#c giam), ngudi van hanh phai dimg déng co.
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T4 T14
T3 T 13 ™
Ts 2 T16
T9 T2 T17 TH
SPEED L1L2L3 OPEN TOGETHER
LOow TI-T2-13 allothers T4,15,16,17
MEDLOW | T1+T12-T13 allothers T14,715,716,717
MEDHIGH | T6-14,75-77 | allothers
HIGH T16-T44T15-T17?| allothers

Hinh 14.1. N&i két déng cd 4-t3c db, 2-cudn day, cdng sudt khong ddi.

LOGIC CHUONG TRINH

1.

Nt Stop chinh thuong déng d€ ding dong co & toc do bat ky.
Pong co phai dimg ¢ toc d bét ky dé thay déi toe 0.

Bén nat Start thutng mé, thdp, trung binh ~ thap, trung binh —
cao, va cao. Ban hiy diing cdc mit nhan trén bs mé phong.

Nh&n mdt trong bén nut Start 1am cho dong co khoi dong & toc do
th&p va ting dan gqua titng cap tdc d6 cho dé&n khi dat tic do duac
chon.

Ban hay l4p trinh cda so cho tirng toc 9, xdc 14p cac gigi han
trong tifng cla s sao cho tung tdc 4o trong chudi thif tu van duy
tri ON trong it nh&t 1a 5 gidy. Khi dat duge toc 46 da chen, dong
cd 88 tiép tue chay & toc dd dé.

D& thay d6i t6c 46 dang chay (tdng hodc gidm), ddng co phai ditng
lai,

Bon bo khéi déng va hai contactor duge su dung, ban hiy ding
cde tisp diém déng thuc tif ting bo khoi ddng trong mach, bdo
dam khéa lién dong ting téc d6. Céc dia chi bd khdi dong dugc
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diing trong Bai tap & trén khung gia xa #1. Ban hay chon va sd
dung dia chi thich hgp.

Ban lap trinh dén bao riéng cho ting toe 4o. Mot den duge dit
trong bd diéu khi&n, ba den & bd mé phong.

CAC BUGC THUC HIEN

1.

Ban xay dung chuong trinh trén PLC d€ didu khién dong cd 4- tGe
ds. Ban hay nhédp céc bdc thang trén Hinh 14.2, 14.3, va 14.4

CHU ¥: Céc bac thang trén Hinh 14,2, 143 va 14.4 14 chuong trinh
chi danh cho téc do thap. Ban phéi lap trinh va bé sung cdc béc
thang vi dia chi thich hgp cho ba toc do con lal.

P5i vdi bude thi nhét, ban hiy nhdp béc thang trén Hinh
14.2. Bac thang nay 1a chuong trinh bd thdi chuin chu ky. Bé thai
chuén nay lap chu ky théng qua cédc lénh kiém tra giéi han dé
kich hoat céc tdc d¢ khac nhau. Béc thang thd hai cho thdy bac
thang Stop va Start van hanh bit luu trit (B3/0). Nut Start 1:00/10

STOP START BTS CYCLE TMER
1:gooM 83

pm-— [ = 1l : TIMERONDELAY ! .
Stop Button B3 ppod Low TIMER T4:0 EN

STOP START BUTTON
1OBEM 00010 LOW SPEED B3/0

=l 3l

LOW TON

q [ TiME BASE 10
B3/2 Mad High Pracet 2

J%JS ¢ Accum 1]
B High

3!

{)

LOW SPEED

830

Al

Bit Seal

122

Hinh 14.2. Céc bac thang Start t6c do thap.
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Hinh 14.3. Bac thang kiém tra gidi han.

kich hoat bit luu trir (B3/0). Bit nay déng manh béc thang thai
chuén chu k¥ va duge ding d€ ddéng cde tiép di€ém thye duge néu
trén Hinh 14.4.

Ban cén l4p trinh thém ba béc thang tuong tu bic thang tha
hai cho ba téc d§ con lai.

Ban hiy lap trinh b4c thang tdc 46 thdp trén Hinh 14.3, céng
thém ba béc thang tuong tu bic thang nay nhung véi cde dia chi
khdc. Cdc bac thang ndy tao ra 4 cita s s\ dung cac lénh kiém tra
gidi han, Cac cta s§ nay xdc dinh thdi lugng dong cd chay theo
ting téc do. C4c thang nay diéu khién bon bit luu trit, B3/4 dén
B3/7. Ban xdc lap céc gidi han cia 4 cia sd d€ cho phép: (A) 1 dén
5; (B) 6 d&n 10; (C) 11 dén 15; va (D) 16 dén 20.

Céc bac thang ¢dn thift d& didu khién bd khéi dong thuc tién 1a
bude cudi. Trén 4 béic thang nay, céc bit luu trit duge ding trong
cac bac thang trude két hgp vdi cde tiép diém déng thye dé diédu
khién cdc b khéi dong. Hinh 14.4 trinh bay so d6 ndi tdc dé
thap.
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Hinh 14.4. Cac bac thang déng té¢ do thdp.

Ban hiy xem Bang 14.1 dé biét dia chi ciia ba t6c dé con lai.

Bang 14.1. Céac dia chi.

BO MO PHONG
T6C DO KHOI PONG CONTACTOR BDONG THYC PENBAQO BEN BAO
Thap 0O:010/00 0:010/02 1:010/00 O:011/00 O-000/00
Hoi thdp 0:010/01 0:010/03 1:010/01 0:011/01 0:000/01
Hoi cao 0-010/04 1:010/04 0:011/04 0:000/04
Cao O:010/05 1:010/05 O:011/05 ©:000/05
4. Sau khi hoan tat chuong trinh nay, ban hay kiém tra va cho chay
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thit vdi cdc b khdi dong (khong néi véi dong cg). Nhan niit toe db
¢ao 88 xdy ra chudi thi tu sau: (A) B khéi dong toc do thap sé ON
trong 5 giay, sau dé OFF, (B) B6 khdi ddng trung binh — thap ON
trong 5 gidy, sau dé6 OFF; (C) B9 khdi déng trung binh — cao ON
trong 5 gidy, sau d6 OFF; va (D) Bé khdi doéng cao ON va van duy
tri ON cho dén khi nhan nit Stop. Néu mei thd déu vdn hanh
chudn xdc, ban c6 thé ndi va chay déng ¢o véi cac t8c dd khac
nhau.

Ban hiy xem lai tdt cd cdc budc trong Bai tdp nay. Chife niing cia
lénh ki€m tra giéi han la rdt quan trong. Cde khdi niém va kj



thuat dugc dung trong Bai tap nay thudng duge ing dung trong
nhisu kiéu mach didu khién. Ban hay luu chuong trinh 1én dia dé

bédo quan.
6. Sau khi hoan t&t, ban hay 1ap bdo cdo, luu va in.
ON TAP

Sau khi hoan thanh phan ddu cia Bai tap 14, A& ki&m tra kign thie
vé céic khai niém va ky thuat da hoe, ban hay thye hanh Thi nghiém 14.1.

Thi nghiém 14.1. BEN SANG THEO THU TY

Thi nghiém nay cé thé duge hoan t4t v6i Bai tap 14.0. Muc dich cua
Thi nghiém la: (1) Xay dung mach thy ty duge didu khién theo bign. (2)
Sit dung ngd nhap thuc tidn (thumbwheel) cho chuong trinh diéu khién
t6c a6 theo thu ty. (3) Thyc hién ki€m tra giéi han, ¢6 cdc lénh thoi
chufn va tuong téc véi phau trong chuong trinh van hanh.

Thiét k& va van hanh mach thi ty sif dung céc lénh kiém tra gidi han
van hanh theo cdch thic dudi day:

1. Tam dén theo chudi thi ty trong chu ky lién tyc. Khi cong tac
toggle van hanh bd thi chuin d6ng mach ON, cdc déen bit dau
sang theo chu k¥.

9. (§ cudi mbi chu k¥, bd thoi chuén ting mot done bit cho b dém.
Gi4 tri tich lay cua bo d&m sé ting qua timg lénh kiém tra gidi
han va kich hoat céc den theo chudi thd tu.

3. Téc 46 ctia chu ky phu thude vao thoi gian cai dat trude cda bd
thoi chudn. Ban dung bo chuyén doi thumbwheel dé thay déi thoi
lugng nay cia b thoi chudn.

Dugi ddy 12 cac thong 6 lap trinh.

1. Dung 8 lénh kiém tra gidi han dé van hanh 8 dén & ngd ra. Toan
bo kiém tra giéi han chi kiém tra cing mot bg dém (C6:5). Cac
xic lap gigi han nhu sau: thdp va cao cGa lénh kiém tra giéi han
thi nhat 14 mat va hai, 1énh thtt hai 1a ba va bén, lénh thd ba la
bén vA nam, v.v..

9. Ban lap trinh thoi chudn déng (TON) dé tiép tuc chu k¥. Xéc lap

cg s¢ thoi gian cia b thoi chuin theo 0.01 giay, dung cong tic
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Toggle d€ kich hoat b thdi chudn nay. P& khéi dong, ban hay
xéc lap bd thoi chudn theo 100.

Lap trinh done bit cia bd thoi chuin dé kich hoat by d€m thuin
C5:5 xéc lap truge cho bd dém 1a 17, va dung done bit ciia bs dém
dé cai dat lai bd d&m pay.

Lap trinh bd chuyén a6i thumbwheel d& thay d8i cdc thoi lugng
x4c lap trude trén bd thoi chuin (TON). Piéu nay cho phép ban
tang hodc gidm tdc do cua chubi thd tu. Lénh FRD duge dung aé
chuyé&n di va dich chuyén gia tri BCD cha thumbwhee! sang gié
tri ciia bo thoi chuan.

Sau khi hoan tat chuong trinh, ban chuyén sang ch& do RUN va ch
chay chuong trinh. Cde dén ctiia ban sé 1an lugt sdng/tét theo chu k¥. V@&
b6 chuyén déi thumbwheel, ban hay thay a8i cac thoi lugng cai dat trud
trén bé thoi chudn. Chu ky cna cdce den sé cham hoic nhanh dan tuy the
thei luong d6.
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Bac tép lin 15. 0
QUY TRINH LUU TRU

MUC DICH

Viét chuong trinh sit dung lénh logic s0 tap tin (FAL) dé thuc hién
tap tin d6i véi phin tif va tap tin d6i v6i cac phép logic tap tin nhiéu tif ngit.

NQI DUNG

Sau khi hoan tat Bai tap nay, ban sé ¢6 kha nang:

e Hidu khdi niém lénh FAL

e Nghién citu cdc 1énh FSC, FLL, va corp

e Thuc hién cdc phép logic nhiéu tif ngit.
TAI LIEU

Ban hay doc Phu luc A: Céc iénh tap tin FAL, FSC, FLL, COP.
THAO LUAN
Tdp fin

T4p tin 14 nhém cdc tif ngi¥ bang dit ligu lién ti&€p duge dung dé luu
théng tin. Méi phén tit 16-bit trong tap tin ¢6 thé duge mé héa vdi thong
tin khde nhau. Théng tin nay duge dung d€ thuc hién cdc phép todn xdc

dinh theo dia chi ngudn va cdc toan ti ban vigt trong biéu thitc, liét ké
trong cdc lénh.

Trong vi du phdn ti tap tin (Hinh 15.1), mdi chuyén tiép tir sai sang
diing trén bac thang, bd xi 1y s& duge mot phén tii cia tap tin 50 nguyén
N7: 1 bit ddu tif phin tif zero, s& 1an lugt truyén dit lidu cia tiing phén tif
vao phin ti dich 0:001. Lénh nay viét qua dif liéu bat ky trong phan
dich.

Ché d6-viin hanh

C6 ba ché @6 van hanh dua trén tde do phan td dich chuyén qua ting
1in quét.
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FA| FILE ELEMENT

FileArithiLogicad ]
Control RE:Q 0:001
Length 4

Pogitlon 0

Mode INC

Doct 0.0

Expression  #N71

Hinh 15.1. Lénh Tap Tin — Phan T4

1. Thd nhat 1a ché d ALL. Trong ché dé nay, téc d6/14n quét bing
gia tri chiéu dai tap tin. Toan bd tdp tin duge van hanh trong mit
lan quét. Vi du, néu c6 8 phan tif trong tép tin, ¢ 8 phan td ddu
duge xit 1y trong mét ldn quét.

2. Trong ché 49 NUMERIC, tsc do/ldn quét nhé hon gid trj chidu
dai tap tin. Sy xd ly tdp tin duge phan phéi theo s& tin quét
chuong trinh. Vi du, néu c¢6 tdm phan i trong tap tin va tse do/
lan quét 14 hai, méi ldn quét s& xit 1y 2 tir ngi.

3. Ché& d6 INCREMENTAL, xtr Iy mdt phdn tir mbi khi hac thang
chuong trinh chuyén tir sai sang ding.

Bai 1dp

Bai tdp nay dung cdc lénh FAL dé tao lap hé théng luu tri. Théng tin
chita ba qud trinh kh4e nhau duge luu trong ba 1énh FAL, chiing duge lap
trinh d& van hanh theo kidu tip tin — t&p tin. T4p tin luu tri chuyén cde

i ngd théng tin dén t4p tin xu Iy (tdp tin — phan ). Tap tin it 1y cho
phép thong tin phan phéi dén ngd ra thue (Hinh 15.2).

Ban hay chii ¥ bac thang thi nhat trén Hinh 15.2. Pay la tap tin xi
ly ténh FAL dugc 14p trinh d& van hanh theo ki€u 1énh t4p tin — phén ti.
Lénh FAL sé dich chuyén 8 tu ngi cua céc 1énh bt ddu & tap tin #N7:32,
mbi 14n tang mét tif ngi véi b thoi chuén, d&n tit ng 16nh xust (0:000).

Lénh FAL thi hai trén Hinh 15.2 duge diing lam tap tin luu tra (tap
tin — tap tin). Khi bac thang nay la ding, lénh FAL truyén 8 tif ngit tiy
tap tin #N7:40 dén t4p tin #N7:32 trong mot ldn quét.
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1] TT

FAL (Operating Flle}

, FILE ARITHILQ}ICAL (EN]_,

} Control R6:1 :
i Length 8 ; '
1 Posttion 1 (DN
¢ Mode Incremental: :
i Dest 0:800; H
Expression :'"[ER]'E
L BNTI2 L : i

FILE AHITHILEISICALL :
' Cantrol RE @2 {ENJ_'
 Length 8 H '
! Position G Lo (DN
! Mode ALL ,
' Dest #N7:32 | ;
:, Expression f'{ERl':
v N7 40 :

Hinh 15.2. Cac bac thang tap tin x 1y, qua trinh juu trif FAL

Bac thang nay chi dung khi: (1) gid tri ACC cia b6 d€m trong khodng
1 dé&n 5 khi kifm tra gidi han. (2) tif ngif diéu khién FAL vin hanh (R6:1)
la zero; (3) cong tic ngd vao (I: 000/01) ding.

Bé thii chudn TON dé€ Iap chudi thyd tu va diéu khién qué trinh

Lénh van hanh FAL dich chuyén 8 tif ngi théng tin dén lénh

xuét tir ngil (tdp tin — tif ngit), diéu khién cac dén bae.

LOGIC CHUONG TRINH
1. Céng tdc ON/OFF dé dirng va khdi déng hé théng.
2.
vdAn hanh.
3.
4,

Ba lénh luu trir FAL (tdp tin — tap tin), mdi lénh luwu 8 tir ngir
thong tin khdac nhau d&€ van hanh:

A. Dirlidu ciia FAL tuu trif ¢6 thé dich chuyén qua qué trinh x ly
chi khi 1énh vian hanh FAL ¢ vi tri zero.

B. Mébi lanh FAL phdi chay trong tap tin xi 1y trong it nhat 5
chu k¥ hoan chinh trugc khi cé thé thay d6i qud trinh.
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Ban hay quan sat thong s6 ch& dj clia timg FAL. Cde FAL luu
tri sit dung ché dé ALL. Piéu nay cho phép tap tin hoan tat dich
chuyén trong mét chuyén tiép tir sai qua ding.

3. Sau khi nhéap cdc bic thang tdp tin luu trir, ban hay tai cdc tp tin
luy trir ciia minh. Ban nhé4p di lidu tit Bang 15-1 vao cde xi 1y tap
tin luu trit. Ban tdi cde tdp tin nay vao chg d gidm sat'dir lidu.

STORAGE FAL #1 ' Bincry Mode Decial Mode

N7:40 0001 0001 0001 0001 4369
N7:41 0010 0010 0019 0010 8738
N7:42 0100 0100 0100 0100 17476
N7:43 1000 1000 1000 1600 -30584
N7:44 0001 0001 0001 0001 4369
N7:45 0010 0010 0010 0010 8738
N7:46 0100 0100 0100 0100 17476
N7:47 1000 1000 1000 1000 -30584
SYORAGE FAL #2 Bisary Mode Decisecl Made
N7:48 (1) B 0011 0011 0011 13107
N7:49 1100 1100 1100 1100 -13108
N7:50 0111 0111 0111 0111 30583
N7:51 1000 1000 1000 1000 30584
N7:52 1100 1100 1100 1100 -13108
N7:53% 0011 0011 0011 0011 13107
N7:54 1116 . 1110 1110 1110 —4370
N7:55 0001 0001 0001 0001 4369
STORAGE FAL #3 Bimory Mode Dedmol Mode

N7:56 1111 1111 1111 1111 -1

N7:57 0001 0001 0001 0001 4309
N7:58 1111 1111 1111 i111 -1

N7:59 1000 1000 1000 1000 —30584
N7:60 1111 1111 1111 1111 -1

N7:61 1001 1001 1001 1601 -26215
N7:62 1111 1111 1111 111} -1

N7:63 at10 0110 0110 106 26214

Bang 15.1. DU liéu tap tin luu trll, ché dé nhi phan va thap phan.

4, Sau khi nhap théng tin vao cdc tap tin, ban hay tiép tuc hoan tat
chuong trinh. Nhap mach thei chuan chu ky dya trén mach trong
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Thi nghiém 8.3. C4c bé théi chudn nay sé didu khién toc 46 chu
k¥ ciia tap tin v4n hanh, cho phép ban thay déi té¢ d4 dich chuyén
théng tin tap tin (#N7:32) dén phan tir xuat (0:000).

D& hoan tat Bai tdp ban cdn l4p trinh bd dém thuin dugc kinh
hoat b#ng done bit didu khién cia tap tin van hanh (R6:1. DN).
Ban cai dit lai bé d€m khi s6 dém dat d€n 15. Muc dich cta bo
dém va lénh ki€m tra gidi han 1a thei lugng titng tap tin luu tri
vdn hanh theo chu ky trong ché& 49 tu dong.

Ban hay chuyén sang ché d6 RUN va thit nghiém chuong trinh.
Ban hay quan sdt cic dén, ching thay d6i chudi thit ty sau 5 chu
k¥ hoan chinh clia tiing qué trinh luu tri. Khi hoan tit, ban hay
luu trif chuong trinh eia minh 1&én dia mém, viét va in bdo cdo.

Thi nghiém 15.1. Qua trinh luu triy #2

Ban viét chuong trinh cdi ti€n chugng trinh luu trit trong Bai tdp 15.0
v@ii cdc budc sau:

1.

6.

T4i va dat lai tén cho chugng trinh ciia Bai tap 15.0, chidng han
Exp 15-1

Thay céc lénh FAL cia ba tdp tin luu trir bAng 1&nh chép (COP)
tap tin. Ban hdy s dung ciing cdc dia chi (khéng thay d8i).

X6a ba lénh kiém tra gigi han.

Xéa by d€m thuan va Iénh cai dit lai by d€m nay.

Khéa lién déng cdc cong tdc toggle dé bdo ddm méi lan chi dich
chuy&n mt tap tin luu trit. S& dung céc eong tic chay/diing Toggle,
ban cé th& dich chuyén bing tay cdc tap tin luu trit COP d&n tap
tin van hanh theo yéu ciu.

Luu chuong trinh cia ban vdi trén di dat ¢ bude 1 (Exp 15-1).

Ban ¢6 kha nang sao chép (copy) mét trong ba qud trinh luu trir vao
gud trinh xif Iy bidng cdch chon va déng cong téc tuong ung. Cac lénh so
sanh cho phép ban chi sao chép & vi tri zero. Néu xda lénh so sanh, cdc
tap tin sao chép sé kich hoat & vi tri bat ky.
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Thi nghiém 15.2. CONG THUC BANH MI HUNGARY

Ban dugc yéu cdu viét chuong trinh cho day chuyén sén xuit banh mi
Hungary. Van d& chinh 14 so sanh bién thién mé banh gitia céng thic gbc
(FSC) va cong thic thuc t€ (FAL) trong khi van hanh quy trinh Hinh
15.4 minh hoa luu dé kiém tra céng thic mé banh.

FSC IF not equal FAL
stop process
Qriginal < > Working OUTPUTS
Recipe Recipe
Lergth 6 Length B
Toggte
Er = CoPY FLL To Introduce an error
Length 6 Length 1 into working file

To copy any changes

in original reclpe
to working recipe X Thumbwhee |

Hinh 15.4. Luu d8 cdng thdc mé banh

Chueng trinh nay yéu ciu sif dyng lénh tim kiém/so sanh tap tin
(FSC). Lénh FSC 12 1énh xudt, so sanh cdc gid tri trong cdc tdp tin
nguén. Lénh nay so s4nh ting phédn tif theo phép todn logic do ban chon
trong biéu thitc khi 1énh tim dugc sif so sdnh chuyén biét 1a ding, s8& xac
lap bit phat hién (FD) va bit ngan chan (IN). Bit vi trf (POS) ciing duge
x4c lap dé€ ghi lai noi phat hién su so sdnh d6.

Céc théng sé cha chugng trinh bao gém:

1. Ban ding lénh FAL dé 1ap chuéi thi ty cong thite thuc t& tai dia
chi xudt (t4p tin - phén tif). Cong thac bdnh ddi héi tap tin 6
phén t&. Piéu nay tuong ty FAL van hanh trong Bai tap 15.0.
Ban hay tao lap bé tap tin méi (N9) trong trang théi bd nhd va
x&p cdc tap tin vao b nay. i

2. Ban thiét lap so sanh khong biing (nhé hon hodc 16n hon, < >) st
dung léanh FSC. Lénh FSC tang dén gia s& déng thyi véi FAL qua
timg phén ti. Ban dung cong tic toggle hodic b thdi chulin chu ky
dé tao cac budc cho tap tin FAL va FSC. Di¢u nay sé so sanh t4p
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tin ngudn cong thic gde (FSC) v6i tap tin ngudn cdng thic thue
(FAL). Hai tap tin nay phdi bing nhau vao moi thii digm.

Ban hay kich hoat dén canh bdo va dig quy trinh khi cdc
phan t t4p tin khong bing nhau. Ban l4p trinh sy cai dat lai
biing tay 46 mé khéa (U) bit ngén chén FSC (IN) khi phat hién
diéu kién khéng bang nhau.

Sit dung bd chuyén mach Thumbwheel va 1¢nh dién day tap tin
(FLL) a8 thay d8i mdt phén tit trong tap tin cong thie thuc. Diéu
nay sé tao ra sy khéc biét trong céng thie thuc khi so sdnh véi
tap tin cong thic gdc. Lénh sao chép tap tin (COP) ¢6 thé dugc
dung d€ truyén cong thic géc cho t4p tin cong thic thyc té.

Khi hoan tit, ban hay gidm sét quy trinh nay trén man hinh dit lidu.

Chuong trinh cila ban s& phai ting dan dif ligu theo gia sb tif cdc tdp tin
FAL cho céc dén & ngd ra. Céc tap tin FSC sé phdi giam st thao tdc nay

va ditng hé théng néu xay ra su khong bang nhau trong t4p tin bat k¥.
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Bac tép lin 16.0
HE THONG BANG TAI

MUCDICH

Xay dyng va vidt chuong trinh mach diéu khién v& vén hanh hé
théng bang tdi. :

NQ! DUNG
Sau khi hoan tat Bai tap nay ban sé ¢6 kha nang:
» Thite ﬁhi cAc lénh tang/gidm mot 14n.
o Si dung cdc bd cam bi&n quang dién.
e Nang cao kién thic 1ap trinh hé thong bang tai.
TAl LfY
D& bist chi tiét vé cdc 1énh dude dung trong Bai tdp ndy ban hay doc

Phy luc A: Céc lénh didu khién chuong trinh, thoi chudn, dém, va s0
sanh, TON, CTU, LIM, MCR, OSR, va OSF.

THAO LUAN

Lénh chuyén d6i bién mat 1an chi thay déi trang thdi tai diém chuyén
biét cia lénh nhép chuyén 4di. Lénh tang mot lan thay d6i trang théi &
bién dugng (bién tang) cua xung nhéap. Lénh gidm mdt 14n thay d6i trang
thai bién 4m (bién giam) ciia xung nhap. Ca hai chi nhay véi cédc tin hiéu
phéap tuong dng tai phdn chuyén tiép coa xung nhép. Céc thay 48 & tin
hidu xuét chi xdy ra mot 1dn déng bd véi sy chuyén tiép cia cdc Xung
nhép.

Céc bi€n 481 mdt 14n c6 thé duge dung ¢ noi cin xung nhap rd rang
cho su vAn hanh tin cay. Cédc hidu Ung ndy bdt (tang, giam) la déc biét
guan trong khi chuyén ddi ngd vao b chuyén mach cd khi.

Hinh 16.1 minh hoa sJ khac biét giita ting va giam duge kich hoat
bing nut nhéan co hoc 1:000/01. Khi nh&n niit nay, by dém C5:1 s@ tang mit
56 dém. Khi nha nut nhan, bd dém C5:2 sé tAng mot s6 d&m. S dung cac
1énh nay véi cac bd nhap cd hoc s& bdo dam véan hanh tin cay hdn.
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Hinh 16.1. Cac [énh ting va gidm mét 1an

Bai tdp — Biing tai kién hang
Bai tap nay gbm ba bang tdi, bing tai chinh dai 15 foot v4i dong co

3-pha, 480V, 2 Hp, bang tai nap 5 foot ding dong co 1.5 Hp, va bang tai
xudt v6i dong co 1.5 Hp.

CuvU ¥: Cdc den ¢d thé duge ding dé mé phdng bang tai

Su lap trinh Bai t4p nay yéu cdu tinh chinh cde by khéi déng cua
dong co 3 pha, edc bé cAdm bién quang dién va cic lénh PLC dé€ tuang tac
véi hé thong bang tai. (Hinh 16.2). C4c kién hang cii duge dat lén bing
tai nap. Bang tdi nay dua cac kién hang cii d&€n bang tdi chinh dé xi ly.
Cam bién quang & phia truéc bang tai chinh xdc dinh cdc kién hang sdn
sang chuyén dén bang tai chinh. Béng tai chinh chuyén kién hang dén
bé phan xtt ly. Khi hoan t4t, cdc kién hang duge dua dén bang tdi xult dé
xuit va dém. Péng thoi, kién hang méi chuyén dén biang tai chinh dé
tiép tue x Iy.
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Hinh 16.2. Bang tai kién hang

LOGIC CHUGNG TRINH

1. Hinh 16.3 minh hoa chudi tha tu diéu khién. Cdc kién mdéi duge
tai lén bang tai nap. Kién mdi sé tdi 1&n mdi khi cé kién hang rvi
khéi bang tai nap.

9. Bang tai nap chuyén cdc kién hang c¢i dén tdi chinh

A. Cam bién quang #1 xdc dinh vi tri kién hang va sén sang
chuyén dén bang tai chinh.

B. Bing tdi nap tdi kién hang 1én bang tai chinh khi hoan tdt su
déng hang vao kién trén bang tdi chinh.

3. Bang tai chinh khdi dong va chuyén kién dén noi dong kién va
bao goi (R2).

A. Cam bi&n quang #2 duge diing d€ dirng bing tai ¢ (R1) va (R2)
trong 7 gidy: 3 gidy dé déng hang, 3 gidy dé bao géi, va 1 gidy
tam ditng.

B. Tram R1 va R2 cdch bing tai nap khodng 2 phit

4. Bang tai chinh khi dong lai sau khi hoan tat déng kién va bao
goi.

A. Kién hang méi hoan thanh duge chuyén dén bang tai XUAt

B. Bang tdi nap khéi dong va kién hang khdc duge chuyén dén
bing tdi chinh dé xd ly.
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Hinh 16.3. Luu dd bang tai kign hang

5. Cudn solenoid xuft dua bang tai hoan tdt dén méng trugt xudt.

A, Cam bién quang #3 x4c dinh kién hang dé&n cudi bang tai sén
sang 46 xudt va dém.

B. Bang tai xudt chay lién tuc.

CAC BUGC THUC HIEN

1. Ban lap trinh hé théng bang tai déng kién hang (Hinh 16.2) da
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néu trong logic chuong trinh, st dung cong tic toggle d& kich hoat
1énh MCR trén bac thang tha nhit.

Buge d4u tién la 14p trinh mach Stop — Start cho bang tdi nap.
Mach nay c6é kha nang khéi dong bing tay va ty dong cho bang
tai nap. Ban hay quan s4t mach khdi dgng trén Hinh 16.4. Lénh
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Hinh 16.4. Bac thang bang tai nap

biing nhau (Equal) duge dua vae mach nay dé t4i khdi dong tu
dong.

3. Buéc k& tiép 1a khdi dong bing tdi chinh va dung bang tai nap
khi kién hang dén bd cdm bign quang #1. Cac cdm bién gquang
dign c6 thé dugc mé phdng béing cdch dung cong tic toggle (Hinh
16.5). Ban hay quan sdt 1énh kidm tra gidi han. Muc dich cua
lénh nay 1 ditng bang tai chinh khi cim bién quang #2 phét hién

; Photoeye# i
TR TV | MaimCon
s T (i s Bl Gt 4L IMIT TEST  opmaeaei() omeeees ]
%ﬁégg ilow Limit 2§
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Hinh 16.5. Bic thang bang tai chinh
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E.'JI

8.

kién hang dang dén vdi thai gian tré 1 gidy dé kién hang dé di
qua cdm bién quang #2.

Ban 1ap trinh va cidm bién quang #2 d€ diéu khién thyi lugng xdc
l4p trude cha bd thai chudn déng (TON) 1a 7 gidy, si dyng TT bit
dé& déng bd thai chudn nay.

Lap trinh hai 1énh kiém tra giéi han d€ ki€m tra gia tri tich liy
ciia bo thdi chudn nhim diéu khién cdc cudn solencid (R1) va
(R2). Céc 1énh kidm tra giéi han nay cho phép dé dang diéu chinh
thiri lugng cla hai cudn solenoid. Ban xéc 14p cdc giéi han d R1 va
bao géi (R2).

Bude cudi cung trong chuong trinh 14 bang tdi xudt va cudce sole-
noid. Ban hay lap trinh mach Stop — Start cho bing tai nay chay
lién tuc. Stt dung cing dia chi E-stop nhu bang tai nap va bing tai
chinh. C4m bi&n quang #3 kich hoat b d8m, ban ding CM bit b
d&m dé kich hoat cudn solenoid xuét, x4c 1ap lai b 46m bang tay.

Sau khi hoan t4t, ban hay ki€m tra va chay thit chuong trinh,
tuan theo thit tu di néu trong logic chuong trinh, ghi lai va luu
chuong trinh cia ban.

Cudi cung ban viét bdo cdo va in chufong trinh.

ONTAP

Pé clng ¢ va nang cao kién thiie ban va hay thuye hanh thi nghié¢m

16.1
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Thi nghiém 16.1. BANG TAI HOP

Trong %i nghiép, cdc bang tdi hop duge dung phd bién, cdc hop ¢6 thé
bi ket hoac bi xép chdng trén bang tdi. Nhiém vu clia ban 1a thiét k& va
lap trinh mach linh hoat hé théng canh bao khi diéu dé x4y ra. Cac
théng s van hanh bao gom:

1. Khi van hanh binh thudng, bang tai chuyén timg hdp qua cAm
bién quang #1 trong ba gidy, ban hay ding mach Stop — Start d&
khdi dong bang tai. '

9. Tinh hudng 1 — khi khong c6 hép nao qua cdm bién #1 trong 5
gidy trd 16n, hé thong cinh bio s& dugc kich hoat. N&u lau hon 16
giay bang tai s& dung lai.

3. Tinh hudng 2 — Né&u hop bi ket & phia trudc cam bién #1 hon 5
gidy, hé thong canh bdo sé kich hoat, nédu lau hon 10 gidy, bang
tai dung lai. P& khéi dong lai, nat cai dat lai sé md& khéa cho
mach nay.

4. Lap trinh céng tdc gidi han #1 dé dém s6 lugng cdc hop, ban hdy
dimg 1énh ting mot lan d€ kich hoat by dém. Lénh tang mot lan

yéu cau b xi Iy PLC5/11 hodc cao hon. N&u khéng ¢6 bd xif 1¥,
ban hay bd qua lénh nay.
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Bac cip lén 17. 0
DAY CHUYEN SON PHUN

MUCDICH

Vist chuong trinh bd ghi dich chuyén va hé théng ma héa dé diéu
khién hé théng son phun ty dong cdc san phém trén day chuyén xich tai.

NG| DUNG

Sau khi hoan tat Bai tap nay ban sé& c6é kha ning:
e Hiéu vé khdi nidm bit dich chuyén trai va phai.

« Sit dung lénh dich chuyén 4n dé ma héa ngo ra cua day chuyen.

TAI LIEU

D& hiéu va biet each sif dung céc 1énh trong bai tAp nay ban hay doc
Phu luc A; Bit Modify and Move, Bit Shift, va cac lénh diéu khién chuong
trinh. MVM, BSL, BSR, OSR, OSF, ONS.

THAO LUAN

Bo ghi dich chuyé&n 1 rit quan trong trong chc ung dung can luu trd
va truyén dit lidu trong hé théng didu khién. Sy khac biét co ban gita b
ghi va b dém 1& b ghi khéng 6 chudi thif tu chuyén biét cde trang théi.
Néi chung, bd ghi chi duge dung d& luu va dich chuyén dir lidu (cde s6 1 va
0) nhap tif ngudn hén ngoai.

Dung lugng luu trit cia bg ghi dich chuyén 1a s6 lugng chit s6 1 va 0
ciia dif lidu s6 ¢ thé chda trong b ghi. M6i tang cia by ghi dich chuyén
biéu thi mot bit dung lugng luu trd, do do s6 luong tdng nay xdc dinh
téng dung lugng luu tri.

Khé nang dich chuyén cia bd ghi cho phép dich chuyén dur liéu ti
tdng nay qua tdng khdc bén trong bo ghi tiy theo Gng dung cda xung
(ddng hé) dich chuyén. Hinh 17.1 minh hoa céc kiéu dich chuyén dit liéu
trong bd ghi dich chuyén. Khéi chit nhéat biéu thi bd ghi 4 bit bat ky va
miii tén 1a chidu dich chuyén dif lidu. Lénh dich chuyén bit sang trai duge
ding trong Bai tap nay van hanh tuong tu dich chuyén vao néi tiép ra
song song.
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Hinh 17.1. Dich chuyén di liéu cd ban sif dung b ghi dich chuyén 12-bit

Bai 1Gp

Trong Bai tdp nay, cac d4u phun son duge diéu khién tir phia ngoai
budng son (Hinh 17.2). Tin hiéu ghi dich chuyén duge luu va theo tiing
méc treo san pham son. Khi cdc méc treo nay dén ddu phun tuong ung.
cudn solenoid bén ngodi sé kich hoat ddu phun son.

Cong téc giéi han ngd vao l4p & phia budng son sé kich hoat khi san
phdm & trén moc treo. Didu nay sé nhép tin hidu vao bd ghi dich chuyén.
Céng tde gidi han dich chuyén lap trén day chuyén, duge kich hoat theo
titng mée treo du co hay khéng cé san phdm trén méc. Cong tic nay van
hanh theo chidu tién cia chudi tin hiéu di qua bd ghi dich chuyén. Tin
hiéu nay chay theo san phém trén day chuyén. Khi tin hiéu bé ghi dich
chuyén dén tang thich hop, s& kich hoat ddu phun d& phun son 1én bé
mat san phdm. Dau phun duge chon theo mé sé nhép trong lénh dich
chuyén 4n.

LOGIC CHUGNG TRINH

1. Yéu cau chinh la viét chuong trinh cho mach logic sit dyng ghi
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Shift Limit

Conveyor

Hinh 17.2. Hé thdng day chuyén phun son sif dung bé ghi dich chuyén
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12-bit

dich chuyén trdi 12-bit nhap dé didu khiép 12 diy phun son. Nt
nhan stop-start duge ding dé khéi dong day chuyén (xich tdi) son
phun.

Cong tic gi6i han ngd vao duge dung dé phédt hién sin phfm trén
day chuyén khi céng tdc nay phat hién sin pham, bic thang s&
ding va bit luu trit duge xdc lap (bit dif liéu vao). Nhidu kiéu cam
bién, chdng han t& bao quang dién hodc cong tdc tidp xuc, duge
diing dé€ tao ra tin hiéu nhap tuong dng. Trong Bai tap nay, nat
nhén duge dung d€ mé phéng cdng tdc gidi han. Ban viét chuong
trinh céng tdc nhdp véi 1énh ting mét lan.

Cong tdc gi6i han dich chuyén duge ding dé dinh gi& cho 1énh ghi
dich chuyén. Sy kich hoat b4c thang chia lénh dich chuyén tir sai
sang ding s& dich chuyén bit ciia bd ghi. Ban 1ap trinh céng tdc
nay véi lénh gidm mét 14n.

Lénh dich chuyén 4n duge dong dé x4e ldp hé théng ma hoa. Ma
nay cho phép ban xdc dinh solenoid xuat hoat ddng. Cdc solenoid
xudt diéu khién ki€u loai va mau son. Ban ding ma th4p luc phan

4-bit dé x4c ldp dau phun hoat déng. Cac den cé thé duge ding dé
mé phdng solenoid son.

Ban 14p trinh hé thdng d6m cdc sdn ph&m khi ra khi bé ghi dich
chuyén.



CAC BUGC THUC HIEN

i.

Béc thang thi nhat chita cong tdc toggle kich hoat 1énh MCR.
Trong bac thang ké tiép, ban ding mach stop — start dé didu
khién bd khdi déng day chuyén. Ban hay dung dia chi cong tic
toggle lam dia chi stop.

D6i véi ba bac thang ké ti€p, ban hdy nhap chuong trinh duge néu
trén Hinh 17.3. Bac thang thd nhédt chia cong tdce giéi han ngo
vao kich hoat dén bdo va bit tdi cia by ghi dich chuyén. Trong
thang k& ti€p, 1énh dich chuyén tri dugc dinh gis trén doc lén
vdi bit xudt mét 14n.

Cuu ¥: Cdc b PLC 5/10 va PLC 5/15 khong hd trg cdc 1énh OSR
v OSF. Néu ban dung leai PLC nay, hay bo qua 1énh ding mot
lan va diéu khién lénh dich chuyén true tiép véi cong téc,

K& t'€p, ban nhap 1énh dich chuyén 4n (Hinh 17.4). Chi ¥ dia chi
dn la ma thap luc phan duge ding dé didu khién cdc bit xust. Ma
nay chi cho phép cdc bit xdc dinh tit bg ghi dich chuyén di qua va
kich hoat cdc bit xuit tuong ing.

_________ ) [-Shift Left Bit Address ©:000/08

OSR Output Bit 2 Lo TTTTTTTTTRTTTTTTeRes 5

Shift Limit Switch QSR
t:000/12 EONE SHOT RISING ‘.
-] EMomentary Pushbutton i Storage Bit B3/1

B3/2 1:000/07 i BIT SHIFT LEFT | ;
N | 4 - I File rg3 ;1 LENF
*Clock”* Clear » Control RG:0 '
Leading Edge Interlock | Bit address 1:0/6 f(m}#

tnput Limlt Switeh Indicator Pilot Light
{:000/06

i Output Bit 2 5-459].-5
:Qutput Word B3 D ! :

1 Length 12 :

Hinh 17.3. Cac bac thang 1&nh dich chuyén trai.
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Hinh 17.4. Lénh dich chuyén an.

4. Ban hoan tit phdn cdn lai cla chuong trinh bang cdch bé sung
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d&m A& 46m cac san pham rdi khéi by ghi. $6 sén pham xde lap
trude & bd d€m 1a 16. Ban dung unload bit (R6: 0.L) va done bit
(R6: 0.DD) véi phép AND (néi tiép) didu khién bd dém, dung done
bit d& xac lap lai bd dém.

Cudi ciing, trén thang riéng, ban hay nhap lénh Clear kich heat
bing cong tic toggle d& khif bd ghi dich chuyén.

Ban chuyén sang ché d§ Run va ki€m tra su van hanh cia bd ghi
dich chuyén theo cdc bude dudi day:

A. Kich hoat cong tdc gi6i han ngd vao L: 000/06 dé kich hoat bit
nguén nhap. Den bdo duge ding dé kiém chiing sy kich hoat
bit nay.

B. Nhan mot 1an cdng tdc gidi han ghi I:000/12. Pidu nay sé dua
bit nguén nhip thi nhat vio tap tin Jénh dich chuyén trai,
day la s& ¢6 nghia thap nhélt ciia t4p tin (32 - bit). Khi ban duy
tri suf tao xung, cdng tc dich chuyén tiép tuc dua bit nhap lan
lugt qua céc vi tri ti€p dén cudi tif ngit tap tin. Unload bit sé
dugc xéc 1ap khi nhap dén cudi chiéu dai cGa minh (Hinh 17.5).

Ban hay chuyén sang ch& do PROGRAM va chén thém ma an.
Khit bo ghi dich chuyén va lap lai cdc buGe néu trén. Céac den ¢
ngd ra 0:000 sé dugc kich hoat tiy theo ma An. Ban hay so sdnh
cdc quan sat cia minh véi mé 4n nay.

Chuong trinh hoan tat, ¢ cung ¢f va nang cao kién thitc da hoc

trong Bai tap nay, ban hay thiét k& va viét chuong trinh cho cée
thi nghiém k& tiép.



47 [ 46 [ 45 | 44 [ 43 ) 42 1 41 | 40 | 39 | 38 [ 37 [ 36|35 |34 ]33 (32

43 = Last bit, 32 = Source Bit

Linload Bit
R6:0.UL

Hinh 17.5. Tap tin bit dich chuyén trai 12-bit.

Thi nghiém 17.1. SU DICH CHUYEN VONG

Ban hay thiét k& va viét chuong trinh dé van hanh 16 bit trong hé
théng dich chuyén phai. Lap trinh sy dich chuyén nay theo vong trai
tudAn hoan mdt hodc nhiéu bit trén co sé lién tuc. Ban 14p trinh sy dich
chuyén véi cde thong s6 dusi day.

1. Nitnhdn d€ dinh git 1énh ting mit 14n (OSR). Ban ding bit xudt
OSR dé dinh gi¢ cho bo dich chuyén phdi, tap tin B3:2 l4p dia chi
cho tédp tin bo ghi dich chuyén.

2. Céng téic toggle d€ diéu khién ngo ra. Ban hiy ldp dia chi ngd ra
nay thec bit nguén nhip. Lap trinh unload bit (R6:1UL) cua tap
tin didu khién song song (phép toan OR) véi cong tdc toggle. Didu
nay s8 nap lai bo ghi dich chuyén mét cach tu déng.

3. Léap trinh contg tdc toggle dé khd b ghi, ban hay dung lénh
Clear.

Sau khi hoan thanh, ban ¢6 kha ning tii bit trong bd ghi dich chuyén
va ti&p tuc dich chuyén bit nay cho dén khi duge nap lai va tiép tuc dich
chuyén.
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Thi nghiém 17.2.
BO GHI DICH CHUYEN PHAI VA TRAI

Ban thiét k& va viét chuong trinh cho mach diéu khién dé van hanh
hé thong diéu khién dich chuyén trdi va phdi 16-bit, véi cdc théng sé
dudi day:

1.

Cong tic toggle dé tdi lénh dich chuyén trdi, céng tdc toggle thit
hai dé€ tdi 1énh dich chuyén phai. Ban dung tap tin B3:3 cho bd
dich chuy&n, nhung khéng sit dung 1énh ting mot lin trong thi
nghiém nay.

Niit nhan dé dich chuyén trdi va nit nhan dé dich chuyén phai,
ban chi tai mot bit cho trong by bat ky (phai hodc trai)

Lip trinh bj th&i chuin ngdt (TOF) dugc kich hoat bing mét
trong cac bit trong thanh ghi djch chuyén.

Lap trinh b¢ thoi chudn déng (TON) dugc kich hoat bing bit khae
trong bd ghi dich chuyén.

Lap trinh 1&énh dich chuyén d& chuyén tdp tin B3:3 thanh tap tin
s6 nguyén.

Khi hoan tat, ban s& ¢6 kha ning tdi bit vao bé ghl dich chuyén va
thuc hién dich chuyén bit nay sang phai ho#c trai. Ban hay quan s4t hai
b thdi chudn va so sdnh sy van hanh cla ching. Bo thoi chuin ngit
(TOF) bt ddu chu ky thi chudn khi bit dich chuyén di qua bang bit didu
khién bg thoi chudn. Bo théri chudn déng (TON) kich hoat khi bit dich
chuyén ditng & vi tri cia bit diéu khién bd théi chudn.
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Thi nghiém 17.3. .
DICH CHUYEN VAO SONG SONG RA NOI TIEP

Ban hay thiét k& va lap trinh mach diéu khién d8 van hanh hé théng
diéu khién dich chuyén tri 16-bit, véi cac théng s dusi day:

1.

Nhap lénh dich chuyén tréi 16 bit sir dung t4p tin B3:4. Bit nguén
ctta by ghi dich chuyé&n nay khéng duge sit dung. Ban hay nhip bit
khong lién quan cho chugng trinh nay, khong dung lénh ting mjt
l4n.

Lép trinh mach thai chudn chu ky dé dinh gi¢ cho bd ghi dich
chuyén.

Stt dung b chuy€n d6i thumbwheel d& téi tap tin dich chuyén qua
lénh dich chuyén 4n. Ban ding cng tic toggle ndi tiép (phép logic
AND) v6i 1énh mét 14n (ONS) va 1énh bing nhau (Equal) dé didu
khién trén bac thang dieh chuyén 4n (Hinh 17.6). Muc dich cda
thang nay la tai mdt s6 vao tap tin dich chuy&n khi t4p tin nay bi
khit.

!

_-——

0
1
0

8370 T EQUAL

k]
f----1{ONST - Source A B3:4;---1 Source N7:6
0 i b

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

=
I
w
Fal
m
o
m

0

Source B 0 | Mask FFFE

4.

Hinh 17.6. Bac thang dich chuyén 4n.

Lap trinh bit ¥ nghia cao nhat (bit cudi) cia tap tin dich chuyén
d& kich hoat dén ¢ ngd ra.

Khi hoan tat, ban ¢6 kha nang tai s6 16-bit vao tap tin dich chuyén
vdi bd chuyén ddi thumbwheel, sau d6 chuyén sé nay mét cdch ngi tiépra
khoi b6 ghi dich chuyén ciia ban.
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Bac edp lén 18. 0
BO CHUYEN TAI GO sUcC

MUC DICH

Thue hién sy chuyén tai déng bo véi cde 49 do thdi gian, sit dung cdc
lénh so sdnh va thdi chudn déng.

NG1 DUNG

Sau khi hoan tat Bai t4p nay ban sé c¢6 kha nang:
» Xay dung hé thdng chuyén tdi gé sic vdi cdc bd lay gd
¢ Nghién ciu sy dich chuyén theo thoi gian do.

TAI LIEU
PE bist chi tist c4c 1énh duge diung trong Bai tap nay, ban hay doc
Phu luc A: Céc 1énh tap tin va thoi chudn/dém, TON,CTU, FAL, va FSC.

THAO LUAN
Ly triJ va truyen di liu

Nhiéu khi trong thi&t k& mach didu khién ban cdn luu tri¥ va truyén
(dich chuyén ) dit lidu. D lidu c6 thé 1a tit ngit hodc céc bit théng tin, gid
tri s6 hodc cdc do do thdi gian. Nhu ban da bi&t trong cdc Bai tdp 15 va

17, cde bit logic ho#c dir ligu tif nglf ¢ thé duge luu trong tap tin, sau dé6
duge truyén hodc dich chuyén tiiy theo logic clia chuong trinh.

Phuong phap thi hai thudng duge thyc hién dé huu trir va truyén dir
ligu 1a truyén (dich chuyén) déng bd cdc d6 do thai gian. Piéu nay yéu
ciu sit dung cdc b thori chudn va cdc 1énh so sanh d& chuyén dit lidu tir bd
thdti chufn nay dén b thdi chudn khédc. Hinh 18.1 minh hea luu do cua
qué trinh luu trif va truyén d lidu gitta hai hodc nhiéu by thai chuén.

1. B3 thoi chudn #1 duge cdp ngudn khi cong tic Start khéi dong dé
bac thang 1a diing. B thai chufn nay ding TT bit & déng mach.
Trong khi bd thdi chudn dang chay, dit lidu duge hutu trong b tich
liy véi thoi higng xdc dinh.
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(Gtart D

DATA STORAGE #1
TIMER #1

NO YES

DATA STORAGE #2
TIMER #2

NO YES

QUTPUT #2

Hinh 18.1. Luu d& luu trii va truyén dif liéu.

2 Vao thai diém thich hop, thy theo lénh bang (Equal), dir liéu dudc
truyén cho bd th¥i chudn thit hai #2. Dit lidu khi d6 duge huu trong
gia tri tich liy cha bd thai chuéin nay. Bo thdi chudn #1 c6 the
duge tdi kich hoat € khdi dong lai quy trinh. Su truyén (dich
chuyén) duge thyc thi vdi cdc 1anh bing (Fqual). Biéu nay 1am
tang tinh linh hoat dé truyén dif lidu theo cdc thoi lugng khac
nhau.
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3. V6i dir liéu duge truyén cho gia tri tich liy cta thdi chuin tha hai
¢6 thé kich hoat ngo ra hoéic truyén dén bo thai chudn #3 dé tiép
tuc quy trinh. Quy trinh nay twong tu 1énh dich chuyén bit. Su
khdc biét 14 thoi luong tréi qua gidra timg bude dich chuyén.

Bai tp

Bai t4p ndy yéu cau viét chuong trinh cheo hé théng dich chuyén cdc
stc gb dai 4-foot doc theo bang tdi (Hinh 18.2). Céc sie gb duge quét dé
xac dinh kich ¢ (dudng kinh). Mach dich chuyén (Hinh 18.3) xdc dinh vi
tri cde siic go duge 14y ra khoi bang tai d& dua d&n ngan chiia tuong dng.

Cédc sic gb duge phan loai theo ba ¢& dusng kinh: nhé, dén 14 inches;
trung, 15 - 24 inches; va lén, bang hosc trén 25 inches.

Small Medium Large
bin 3 bn2 bin 1
1 log A1t log #1 lop 41t log

I ] = I
et

|cker 3 Kicker 2 Kicker1
Conveyor @ ' 2ft----- :
Motor H Ll SR L RIS
12 -

Hinh 18.2. Quy trinh béng tai gb suc.

LOGIC CHUGNG TRINH

1. Trén bac thang thu nhat, ban nhédp cong téc toggle d8 diéu khién
lénh MCR, sau 46 lap trinh mach stop — start dé diéu khién bd
khgi doéng cia dong co dién chay bang tai.

2. Lap trinh b cdm bién quang d& quét kich c& cac suc gb dich
chuyén trén hang tai. Sdp xép cde bs cdm bién nay theo géc
nghiéng ding, thit nhat 1a bé cdm bién siic gb 1on, sau dé trung
binh, va cudi dung va cdc sic gb nhé (ba bg cam bign quang). Moi
sie go déu dai 4 foot va ¢6 kich ¢& phan loai theo dudmg kinh:
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A. Nho, dudng kinh dén 14 inches, bd cam bién #1.
B. Trung, duong kinh 15-24 inches, bo cam bi&n #2.
C. Lén, dudng kinh khong dugi 25 inches, bd cam bién #3.

3. Bo khdi dong solenoid lay suc gd duge dung cho tiing bé chon g6
dua vao ngin tuong ung.

A. Bo ngit bang tay dugc dung dé van hanh timg bd chon 14y gb
theo kich cd. '

B. B6 th¥i diém chudn 1- gidy duge diing 18y cdc suc gd va khoi
dong lai bé chon 1dy go.

4. Mach nhé duge ding dé xdc dinh kich c& stc gb trén bang tai.
Mbi 1an t6i da ba sic gd chay trén bang tdi v6i cdc t8 hap ¢6 thé
nhu sau:

A. S0 sic gb nhd, t6i da bang 3.
B. S6 siic gb trung, t6i da bang 2.
C. 86 mic gb 16n, tdi da bang 1.
D. Phéi hogp bat k¥ cdc kich ¢ néu trén.
5. Chudi thit ty vAn hanh gdm cde bude nhu saw
A. Céc cam bién guang quét cac sic gb di vao bang tai.
B. Bang tai chay vdi toc do 1 foot/giay.

C. Céc vj tri ngén chifa cdch tam cija vao bang tai: 16n, 2 feet;
trung 7 feet; va nho, 12 feet; do theo cdc tam tif diém cua vao.

D. Céc stic gb cach nhau khoédng 1 foot trén bang tai.

E. Ste gb khong chuyén vao ngan chifa vily do bat k¥ sé tiép tuc
chay vong trd lai bang tai dé duce chon theo cd tudng dng.

CAC BUGC THUC HIEN

1. Thist k& va lap trinh hé thong bang tai phan loai stc g dugc
minh hoa trén Hinh 18.2. Piéu nay doi héi hé théng luu trir va
dich chuyé&n di liéu lién tuc theo ddi cdc stc gb trén bang tai.

2. P&i véi chuong trinh bac thang thi nhit, céng tdc toggle duge
ding &é kich hoat 1énh MCR. Sau d6, ban nhap mach Stop -
Start dé van hanh bd khoi dong cua ddng cd chay bang tai.
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Hinh 18.3. Cac bac thang luu trlf va truyén di ligu.

Budc k& tiép la nhap chuong trinh luu tri nhé dif lidu duge minh
hoa trén Hinh 18.3. Day 1a mach cho cac sic g& ¢d trung. Céc dén
bio ¢6 thé duge dung dé mo phdng b chon va lay gb.

Mach nhg trén Hinh 18.3 v4i cdc chinh sa nhé c6 thé duge dung
cho cée sic gb nhd va lgn. Cée sac g6 16n chi can mot bo thi
chuén, con siic gb nhé cdn dén 3 b6 thaoi chudn d& lién tuc theo ddi
cac siic gb. Ban lap trinh mach nhd cho cdc stic gb nhé va 16n, sau
d6 phoi hop ching véi mach nhg trén Hinh 18.1.

Cén béo dam TT bit ciia bd thdi chudn thit nhat dung cho g6
¢d trung khoéa lién déng véi cam bién gd nhé. Ban hay diung TT
bit ctia bd thoi chudn thit nhat trong mach nhd sic gb 16n 4 khéa
lien d6ng vdi cde bd cdm bién sic gd nhd va trung.

Ban hay kiém tra mach nay, ban 6 thé phai tinh chinh cac b
thai chudn d€ bao dam 14y cde stc gb & vi tri thich hop. Ban hay
thif 4p dung cdc phi hgp duéi day:



A. Ba sic gd nhé lién tiép trén bang tdl.
B. Mot nhd, mot trung, nhd, trung.
C. Lén, trung, trung.
N&u mach van hanh chudn xéc, ban hay luu va ghi lai chuong trinh.

6. Sau khi hoan tat phdn nay ciia Bai tap 18.0, ban hay thue hanh
v6éi Thi nghiém 18.1.

Thi nghiém 18.1. B quét sic go
Hé théng bang tdi va tuyén chon gb dugc b8 sung vdi bd quét stic gb

biing chim tia thay cho cdc cim bién quang riéng ré. Bo quét s& hién thi

86 t§ 18 v6i kich c& sic gb. Ban st dung $8 nay 4é xac dinh ngén chita gé

va tuyén chon sic gb tuong ing v6i cdc thong s6 dudi day:

1. Céc khodng s& gom:
A. Nhd = 100 dén 1440
B. Trung = 1441 dén 2280
C. Lén = 2281 trd lén

2_ Céc lénh lap trinh:
A. Bb chuyén ddi thumbwheel hién thi cdc 56 quét.
B. Lénh kiém tra gi¢i han dé xdc dinh kich c@ suc gd

C. Céc dia chi bit duge didu khién bing lénh kiém tra gidi han.
Ban dung céc dia chi bit nay thay cho dia chi cdm bién quang
trong Bai tip 18.0.
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Bac g lon 19. 0
BO TAO CHUOI THU TY

MUC DICH

Vi&t chuong trinh dé diéu khién su van hanh mdy theo thd ty, su
dung céc lenh chudi thd tu nhép va xXuit.

NI DUNG

Sau khi hoan tat Bai tap nay, ban s& c6 kha nang:
e Nghién cifu khéi nigm lénh chubi thit tu nhap va xuft.
e Sit dung cdc }énh COP dé tdi quy trinh lap chudi thid tu.
TAI LIFU
PE biét chi tiét vé cdc 1énh duge ding trong Bai tip nay, ban hay doc

Phu luc A: Cac lénh so sénh, tap tin va chudi tha ty. LIM, EQU, FAL,
FSC, COP, 5QI, SQO.

THAO LUAN

Chudi thi tu 1a rat quan trong trong cic gng dung véi sy vin hanh on
dinh va lzp lai trong hé théng diéu khién ty dong. Lénh chudi thy ty
duge ding theo cap dé gidm sat va didu khién theo thao tdc chuoi thd tu
(Hinh 19.1). Thi nhét 1a 1énh nhép thd tu (SQD). Lénh nay phat hién
thoi diém hoan tit mot bude. SQI so sanh céc didu kién ban xdc ldp
trong tap tin véi cdc didu kién thyc t& tuong Ung (ngudn), tim kiém su
tuong hgp (tap tin = ngudn) giita hai nhém didu kién do.

Khi xay ra sy tuong hgp trong lénh SQL, 1énh thya hai la 1énh xuat
chufi thy ty (SQO) sé chuyén sang tu ngd ké tiép trong tap tin, SQO se
chuyén tit ngit thong tin ké ti&p nay, toan bo 16 bit dif liéu trong tap tin,
d&n dia chi dich (cdc ngd xuat thye).

Bai 1gp

Trong bai tdp nay, ban sit dung bd chuy8n d8i thumbwheel dé diéu
khién cdc ngd nhap ctia 1énh chudi thi ty nhap. Lénh nhap chudi thd ty
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Compares Transfers
: __5g) FN9I0 with N7:6 ..500. FNS 10 to N3 31 .
: i SEQUENCER [INPUT . ' SEQUENCER OUTPUT ! ;
PR . Fitle N0 L. 4 File #Ng g (BN
: | Mask 0GOF ' Mask DOFF | E
'; . Source N7:B ! Source Ng:31 T (DNTY
; i Control R6:0 ! Control AG: 0 ;
: : Length g : . Length g '. :
'! L Position 1 L i Pogition 1 i ':
E WTOD. s . :
i_ _________________________________________ + TO .BCD ‘ ________ i
Moving file output ! Source NG 34 | :
: to segment display I:Destmatlon O'UDEIE

Hinh 19.1. Bac thang nhap va xuat chudi thd ty.

hoat déng tuong tu bd so sdnh. Chi khi ¢é sy tudng hop giita by chuyén
thumbwheel va t4p tin nhap, chudi thid tu mdi ¢ thé chuyén sang tif ngu
k& ti€p. Khi ban ti€n hanh timg budc qua chudi thd tu nhép, vi tri chudi
thit ty xuat luén ludn cé6 mot bude phia trude vi tri nhap. Ban hay xem
cde vi tri nhap/ xuat chudi thit tu trén Hinh 19.2. Hinh nay minh hoa su
van hanh chudi thi tu. Chudi luén luén bat diu ¢ bude 1.

SQI (inputs)= 0 1 2 3 4 5 6 7 8 9

SQOupws)= 0 1 2 3 4 5 6 7 8 9

Step 0 is not used

Hinh 19.2. Chudi thi ty cac budc

Hai tap tin sao chép duge ding dé luu cdc quy trinh thif tu khée nhau.
Piédu nay tuong tu quy trinh luu trir trong Thi nghiém 15.1.
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LOGIC CHUGONG TRINH

Lénh MCR dé déng (ON) va ngit (OFF) mach hé théng
Lénh doc chuyén khéi duge dung dé tiép can cdc thumbwheel.

Lénh nhap chudi thit ty va 1énh xudt chudi th ty trén cung mot
bac thang, chudi thi ty cic thao tdc nhu sau:

A. Khi thumbwheel (tif ngi nguén) phdt hién sy tuong hgp (bing
nhau) trong cdc buge cia tdp tin nhap chudi thii tu, s& cho
phép tap tin xudt chudi thd ty chuyén sang mic ti¥ ngi k&
ti€p. Diéu nay sé chuyén diéu kién cia tif ngit do dén dia chi
dich tuong 1ing (cde den bdoe).

B. Ban lap trinh hé thong st dung hai 1énh COP dé luu hai quy
trinh thit ty. Cdc quy trinh nay cé thé duge dung dé thay déi
théng tin tap tin déng thoi trong cd tap tin nhédp va tdp tin
xudt chubi thif tu.

CAC BUGC THUC HIEN

1.
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Thigt k& va viét chugng trinh van hanh mdy theo chudi thi tu su
dung cdc 1énh nhip va xudt theo thi ty. Buge tha nhét 1a lap
trinh cong tc toggle d€ kich hoat 1énh MCR.

K¢ tiép, lap trinh légh doc truyén khdi dé tiép cdn cdc cong téc
thumbwheel.

Nhap chuong trinh nhap/ xudt chuéi thd ty duge nén trén Hinh
19.1. Ban hay diing cac dia chi nhap/ xudt thich hyp, sau d6 1ap
trinh 1énh TOD dé hién thi k&t qua cda tap tin xuét thid tu trén
man hinh 7-doan.

Buéc k& tidp 1a nhap lénh sao chép tap tin (COP) d€ luu trit quy
trinh riéng ré. Quy trinh nay gdm tét cd cdc tap tin nhép va xudt
chudi thif ty. Ban ding céng tic toggle dé kich hoat su truyén mot
trong cdc tap tin nay cho cdc tap tin nhép khde va xudt chudi thif
ty. Ban hay sao (copy) bdc thang nay véi lénh (COP} tap tin thd
hai cho quy trinh khéc va dung céc dia chi tuong dng. Muc dich la
truyén thong tin mdi cho céc tip tin nhap/ xudt theo chubi thit tu.
Sau khi nhap xong chuong trinh, ban hay chuyén sang ché dé

giadm sat dit ltéu va chon ché& d¢ thap phan. Ban hay nhap cdc s8
trén Bang 19.1 vao cde 1énh COP cia quy trinh 1 va 2.



Bang 19.1. Nhap /xudt chudi thu tu.

—

Dia chi 0 1 2 3 4 5 6 7 8 9
Nhéap Cac xdc lap Thumbwheel
N9:00 0 0 ¢ 0 [¢] 0 0 0 0 0
Xuat Cdc den ngo ra
N9:20 0 0 0 0 0 0 0 0 0 0
Quy trinh A File COP #1
N9:40 0 1 2 3 4 5 6 7 8 9
N%:50 0 74 32 92 56 255 256 12 9% 36
Quy trinh B File COP #2
N%:60 0 1 2 3 4 5 6 7 8 9
N9:70 0 24 13 255 256 17 18 19 20 21
6. Ban can bao ddm moi cong t4c nhap trong chuong trinh déu ma,
sau 46 chuyén sang ché dp RUN. Trong ché do gidm sat du ligu,
ban hiy kiém ching su tai thong tin tif cdc quy trinh vao bd tao
thd ty. Ban hay dong cdng tic toggle diéu khién quy trinh A dé
ti vao cac bo nhap/ xudt thi tu. Didu nay sé tai dong thoi chuéi
thy ty nhap va xuat véi Quy trinh A.
7. Ban l4n lugt qua céc budc ciia chudi thi ty. Hay quan sat khi ban

thit cac s6 khdc nhau trén bo chuyén d6i thumbwheel, cac dén ngd
ra sé theo thi ty chi khi cac tin hidu nhap cua bd thumbwheel
tuong hgp vdi tin hiéu nhép clia tap tin. Ban hay kiém tra bang
cach thyc hién céc bude sau:

A. Xac lap by chuyén déi thumbwheel cho ting to hgp s& nhap
duge néu trong chudi thi tu. Céc 56 nay dugc so sanh vdi cée
xéc lap s6 nhap chuyén 4éi thumbwheel, khi phdt hién su
tuong hop, sé 14n lugt bude qua chudi thit ty xuat, mdi lan mot
tir ngit.

B. Ban hay quan sat cac den ngd ra lan lugt sdng theo chudi thi¥
ty va tuong hop v6i tap tin xuat khi ban kich hoat bd chuyén
déi thumbwheel. Ban hay 1i&p tuc kich hoat bd thurmmbwheel tif
mbt dén chin. Khi thumbwheel dat d&n s chin, bd xudt thu
s& quay trd vé bude # 1.
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Ban hay quan sit s6 256. Khi ban dat dén s8 nay, sé zero sé xuat
hién trén man hinh. Piéu nay la do $6 256 trong hé nhi phan thuje byte
sa0 hon, vi viy s0 d6 bi che khuat va khong xudt hién.

C. Ban ding chudi thi td va chuyén sang gidm sat di liéu, sau dé
hay déng cong tdc toggle (1: 000/05) dé sao chép hai quy trinh
trong chubi tap tin thy tu. Tap tin thy ty khi d6 tuong tu quy
trinh thit hai.

D. Ban hay lap lai cdc budc A va B néu trén véi quy trinh thi hai
trong chudi thi ty nhap/ xuat. Khi hean td't, ban hiy luu chuong
trinh.

8. Ban da nhan thdy lénh nhép chudi thd tu ¢6 thé duge dung dé so

sanh tip hop xdc dinh cde tin hiéu nhép vdi cde tin higu nhép
thue t&€. Lénh nhép chudi tha ty vé cd ban 1a bd so sanh. Lénh
nay so sanh cdc cai dat trén thong tin trong tap tin dén ngd xudt
thue, do d6 dong vai trd truyén thdng tin.

ON TAP
P& ciing ¢6 va nang cao kién thurc da hoc trong Bai tép nay, ban hay
thuc hanh thi nghi¢p kem theo, sau dé vi€t va in bdo cdo.

Thi nghiém 19.1. HE THONG RUA XE HOI

Ban hay viét chuong trinh cho hé théng rita xe hdi, vdi chuoi thy ty
van hanh nhu sau:

Nhap — xa béng\nudc — co rira — nuée rita — lau khé — sy — hoan tat

Gigi han 1___5 giay___ 20 giay___30 giay_ 40 giay_ 50 gidy_ _
60 giay.

1. Ban hay diung 1énh nhép thi ty va lénh xuat thi ty, gidi han 1 sé
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kh&i dong day chuyén dé chuyén xe hoi vé phia trude. Day chuyén
s& chay theo thoi lugng duge xac dinh truéc (60 gidy) cho tung xe
di vao hé thong rita xe, mdi lan chi ria mot xe.

Xe di doc theo day chuyén va qua trinh rda duge kich hoat bang
lénh xuat chudi thi tu.

Lénh nhép chudi thd tu cé thé duge dung dé so sanh thai higng

ciia thi tu rita xe duge liét ké & phan trén vdi bo thoi chudn déng
{TON),



Bac tdp tim 20. 0

LUU DO CHUC NANG THEO
CHUOI THU TY

MUCDICH

Nghién citu khdi niém lap trinh module theo luu d8 chdc néing thi ty
(8FC)

NQI DUNG
Sau khi hoan tat Bai tdp nay, ban sé cé kha ning:
¢ Thi&t k& va lap trinh luu d6 chitc niang thd tu.

¢ S0 dung Bai tip hién cé va chia Bai tap thanh cédc khdi logic chi
chita mot ¥ tudng hodc mot tap hop cdc thao tdce

TAL LIEU

D& bist chi tiét cac 1énh duge ding trong Bai tip nay, ban hay tham
khao Phu luc A: Nhap cap bude/ chuyén ti€p, tao 1ap sy lua chon va cde
nhanh ddng thai.

THAO LUAN

Luu dé chiec ning thi tu (SFC) cho phép ban ti€n hanh viét chuong
trinh cdu trac theo chidu thudn tit trén xudng. Lap trinh cfu tric 14 khdi
niém quan trong tac dong d&n sy thist k& va t8 chic phin mém.

Thay vi x4y dung chuong trinh bic thang dai dong, ban c6 thé chia
chuong trinh thanh nhiéu bude, b xit Iy mbi 1an cb thé chay mdt budc.
Titng buéc lidn hé véi tap tin chuong trinh chia logic bac thang cin thidt
a& hoan t&t cic tde vu diéu khién. Kiéu ldp trinh nay cho phép ban
chuyén bist thi tit d& b xi 1y chay cdc tdp tin chuong trinh. SFC bdo cho
bo xit Iy chay tap tin chuong trinh nao va vao thori diém nao (Hinh 20.1).

Khi ban dung SFC, b xi 1y chi quét bude hoat dong trong SFC. Tat
¢4 bude khdc déu khong duge quét, do d6 gidm thdi gian quét chuong

161



SFC

[ stere |

aaz STEP
FEED CONVEYOR

TRANSITION
ao3

OO« STER oos STEP
PRESS CIlRCUI T STACK CONVEYOR
TRANSITION
oas

oas STER
EJECT CiRCUWUIT

TRANSITION
aa?

e |

Hinh 20.1. Luu dé SFC

trinh. Khi b3 x& ly gidm sdt SFC, bd xit 1§ thyc thi tdp tin chuong trinh
lién quan vdi cac bude hoat dong. Pau cudi lap trinh sé lam sdng cédc bude
hoat djng ctia SFC, ting tinh thudn tién 4€ gidm s4t va x¥ 1¥ sy cf trong
logic bae thang.

Bai tiip

Muce dich cha bai tdp nay 1a nghién cdtu khdi niém ldp trinh theo luu
d8 chie nang thd tu. Ban sé thiét ké luu 86 chic ning thd tu gidm dé
minh hea cdc khdi niém co ban trong lap trinh SFC. C4c ham logic duge
diung trong chudi thit tu tuong tu mach dién ban di gédp trong Bai tép

12.0. Logic bdc thang chugng trinh duge chinh stia d€ phi hgp véi chuong
trinh SFC.
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061C CHUONG TRINH

1. Thiét k& ti&n trinh logic theo thi ty thudn, lién hé trfc tiép voi
mach didu khién trong Bai t4p 12.0.

9. Phan chia Bai tap 12.0 thanh 4 bugc thi tu. Bt ddu tif phdn bang
tdi nap, day 12 buéc tha nh4t, sau d6 ban chia mach logic con lai
thanh cdc buéc logic. Bude k& tigp la mach mdy ép. Ban ti&p tuc
qud trinh nay cho 441 khi mdi budc chi chifa mot tap hgp ¥ tudng,
hofic mdt nhém trong quy trinh. Phén cudn solenoid khi nén (xudt)
1a budc logic ké tiép trong chudi th ty. Cufi cing bang tai x&p
chéng 12 phén két thic (Hinh 20.1).

CAC BUGC THUC HIEN

1. Bu6c thd nhat 12 xdy dung Itu @5 SFC duge néu trén Hinh 20.1.
Ban hay dit con trd trén tap tin #1 va chuyén sang tép tin giam
sat (F8) 48 xdy dung luu d6 chic nang thit tyr. Chudi thif tu cAc
buéc lap trinh nhu sau:

(F3) Append STP/TRN (gdn két budce / chuyén tigp).
(F6) Tao tap tin #2.

(F10) Péi tén tép tin, FEED.

(F6) Tao tap tin #3.

(F10) P3i tén tap tin, FEEDONE.

{F1) Chon budc — con tro trén tap tin #2.

(F2) Chon chuyén tiép — con trd trén tap tin #3.

Enter. Ban hay ding nhénh déng thoi va lap lai qué trinh néu trén
cho bude #4, cac chuyén ti€p #5 va #6.

9. K& tiép 1a xem lai sy van hanh cta chuong trinh mach méy ép
trong Bai tap 12.0. Ban hidy quan st cach thdc phén chia phép
logic cia mach mdy ép thanh 4 phdn riéng biét. Bén phan logic
bao gdm:

A. Mach bang tii ngp, duge dat trong buéce 2, chuyén tiép 3.
B. Mach méy ép, bubc 4, chuyén tiép 5.

C. Mach xuét, budc 6, chuyén tiép 7. '

D. Mach bing tai xép chéng, budc 8, tip tin 8.
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Ban hiy xem cdc Hinh ti 20.2 a&n 20.5

MBi bude va tap tin chuyén ti€p déu luu logic bac thang riéng. Logic
béc thang ctia tap tin budc didu khién sy van hanh lién quan dén budce dé.
Logic bac thang cda tap tin chuyén ti€p didu khién tién 40 cha bude ké
ti&p.

Biing cdch sit dung cde tinh nang bién tap, ban hidy chon va sao chép
b&n phén riéng ré nay vao tap tin dén (paste) sau d6 hay chép (copy)
ching vao luu d6 chie nang thd tu tuong ing.

3. Khi hoan tit chuong trinb SFC, ban hay chuyén sang s¢ d6 SFC
v4 kiém tra mach nay. Ban chuyén sang ch& 4 RUN va nhan nat
Start. Chuong trinh cta ban s& chay lan lugt qua timg bude voi
thit tu nhu sau: 3 gidy trong bude 2, 6 gidy trong céc budc 4 va 8,
va 1 giay trong budc 7. Sau chuyén ti€p 7, chudi thi tyf s& 1ap lai.
Ban hidy luu chuong trinh nay lén dia.

|'J-'m """"""""" 1 .

Start Stop Sw Permissive | TIMER ON DELAY | EN '

i1:000/10 1:000 Bit 0:000 ! Timer T4:0 ;”{ Jmmeoee 3
el By B ) [ Time base 1.0 } Ny :
574:2.[}“ E 0o 10 { E Preset 3 ': :
AR I ~ tAccum 0 :
: . Step #2 Rung 2.0 pevrmissTva fafig not shown. :
:“iﬁ? fungs 2.4,2.2,2.3. :
: T4:2 :
kT - R Reset RTO Timer _  fes)......i
:3‘ ]
i T4:0.7T 0:001402 |
te--d e eeeeeeenceoooFood OutRRY (u ....... i
49 ...opegrr
i End of File rrmmmsmssenmmzrnmsesmmnsmmnooess
. T4:0.ON TRANSITION (3) RUNG: FILE #3, FEEDCONV. :
T L

Hinh 20.2. Budc #2, chuyén tiép #3 trén FSC
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ST Ceeeeeens . |
! TIMER ON DELAY ! :
o Press Timer I Timer T4 [ LENY=-omes 3
16.0 { Time bese 1.0 ; :
5 . Preset ; i{m) """" "
: PAccum o .. :
5 STEP (4) RUNGS: FILE #4, PRESS :
H 2.0,3.0,4.0 ‘
y T4 TT Press Solenold 0:qg0/02
;“'f’l bbbl € ¥y 3
LR End of File ---=----ssmmmcmmcoommromernnnas :
' T4:1.DN TRANSITION (5) RUNG: FILE #5, PRESSONE ;
R Y Ut S SRR [Eo%-----4
8.0 :
Hinh 20.3. Budc # 4, chuyén tiép #5 trén FSC
ARTO ieieineiaen
. " RETENT IVE TIMER i
S _Eject Tymer ! Timer T4:3 {LEND=-me E
EQ-U _ ETIrno base 1.0 L {OND oo ;
! STEP (6} FILE #5 i Preset 1 !
! Rungs 9.0,10.11 Accum o
! T4:2.DN  CS:1.DN 2l '
R B T D T 2 COUNT UP CS:4 :.(CUX.____.}
110.0 {Preset 4
= Paccum 3 HONDoooo
: Elect Output:
i T4:2.7TT G: 0001403 !
;‘"'1 R bbb { Y- i
UL U ENd Of Fil® murmcececececememememm e e H
. T4:2.ON TRANSITION (7) RUNG: FILE #7,EJECTDONE :
L [eot}-----1
'12.0

Hinh 20.4. Budc #6, chuyén tiép #7 trén FSC
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_Ton____Feed Conveyer
t o EQMe e, . : TIMER ON DE_L"_'Y L LENY enee.- :
E _____ ; EQUAL i- __________ , Timer 4.35 E
i13. ! Source A C5:1.ACC! ; Time base 1.0 & .\ ... ;
! : S B 4 ! 1 Preset 4 H H
: : Source : : ' :
D e mrmeeeaaeenas . LAccum ] ... ;
Stack Output|
P T4:3.TT Food Starter 0:001/03 :
P57 b AR BREES pr  )yome :
: : 0:000/04
: Pilot :
i T4:3.DN Reset Counter C5:1 :
T B R e e S S DRI T SR (RES)------1
L e eetedactemmmcmcmeasmsaan End of File .o
Hinh 20.5. Budc #8, tap tin #8 trén F5C.

Sau khi hoan tdt phin ddu cia Bai t4p 20, dé cling ¢§ va nang cao
ki&€n thic, ban hay thic hanh Thi nghiém 20.1
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‘Thi nghiém 20.1. SFC #2

Tit chugng trinh SFC trong Bai tap 20.0 ban hay chinh sda dé v4n
hanh véi uu dé chdc nang thi ty #2 duge néu trén Hinh 20.6. Chuong
trinh nay tuong tu Bai tap 20.0, nhung ¢é SFC thay déi.

Phén cén b6 sung 12 bue va chuyén tiép 461 v6i bang tdi xép ching.
Bing tai nay s& duge chinh sia 38 van hanh theo chubi thd ty. Ban hay
diing 1énh nhé hon 4 (< 4) cong v6i done bit cia bd thoi chudn d€ kich
hoat 1énh EOT ciia béng tai x&p chéng. Lénh nay & kich hoat EOT khi

trén bang tai c6 chong it hon 4 ban mach. Khi 58 ban mach bing 4 (=4),
done bit ctia bo thiyi didm chudn sé kich hoat lénh EOT.

SFC

=

TRANSITION
po3a

aGs STEP
PRESS CIRCUIT

TRANSIT ION
0as

COB STEP
EJECT CIRCUIT]

TRANSITION
oo?

ooe STEP
TACK CONVEYOR]
TRANS ITION
ong

End

Hinh 20.6. Luu 88 SFC #2.
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Bac tip lén 21. 0
CHUYEN DOI DIGITAL — ANALOG

MUC DiCH

Nghlen ciiu module chuyén dm digital — analog d& diéu khiéu bd
truyén déng AC.

NQI DUNG
Sau khi hoan tdt Bai hoc nay, ban s& cé kha ning:
¢ Lap cdu hinh module chuyén 441 digital — analog (DAC).
s Thuyc hién bd truyén dong AC dé diéu khién téc d6 dong co 3 pha.
s Sit dung 1énh doc va viét truyén khéi.

TAI LIEU

Pé bi&t chi ti€t cdc lénh duoe dung trong Bai tdp nay, ban hay doc
Phy luc A, Céc 1énh truyén khéi BTR, BTW.

THAO LUAN

Khi hé théng digital, chdng han b¢ didu khién lap trinh PLC, duge
dung d€ didu khién hoic gidm s&t quy trinh thuc t&, ban can gidi quyét
sut khéc bigt giita ban chét digital ela PLC va bén chdt analog cila cdc
bi&n quy trinh. Bd chuyén ddi dgital — analog gidi quyé&t su khdc biét nay

bing cdch chuyén d48i tin hidu nhap digital thanh bién xui't analog (0-10
V hoiic 4-20 mA).

Pé phan gidi cia by chuyén d6i digital — analog (DAC) duge dinh
nghia 14 su thay d6i nhd nhat cé thé x4y ra trong tin hiéu xudt analog la
_ két qua cha sy thay déi tin hiéu nhap digital (Hinh 21.1). B$ phan gidi
luén luén bang bit ¥ nghia cudi va duge coi la kich ¢& bude. Day la gid tri
dién 4p xuat thay ddi khi gi4 tri nhap digital thay d8i tUr mot budc sang
budc ké tiép.

Bai 1ip _
Trong Bai t4p nay, ban s& sif dung thumbwheel d€ hién thi mé nhj
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Thumbwhee! [digitalinput)

digitnl'!’l:lJt
Corwer ter 1
Vout Ragsolution = Step Size

Hinh 21.1. Dang sang xudt cha bd chuyén ddi digital — analog

phén 4-bit. M&i s¢ nhi phén dai dién cho ma nhap digital chuyén biét cdc
gid tri roi rac trong mdt khoang. Ma nhép digtal nay duge phép vao
chuyén ddi digital — analog (DAC). Bén trong, b DAC so sénh mé nay
v6i c&u hinh cia minh va tao ra tin hiéu analog xut tuong Gng. Ban si
dung tin higu xufit d6 dé didd khién b truyén dong dong dién xoay
chidu.

LOGIC CHUGNG TRINH

1. Muyc dich ciia Bai tap nay 12 vi&t chuong trinh cho mach xudt tin
hiéu analog tif 0 dén 10 volt va van hanh tit bd chuyén adi
thumbwheel.

2. Nhap 1énh kh6i chuyén tiép doc hudng dén module da cong dé doc
b6 chuyén ddi thumbwheel.

3. Lap trinh cdc lénh kh&i chuyén tiép doc va viét kich hoat module
chuyén d8i digital — analog (Hinh 21.2).

A. Lap cfiu hinh d¢ phan gidi 4 kénh trong module DAC. Céc
kénh 1 va 2 1a ngd nhép tit 0 d&n 9, chc kénh 3 va 4la tu 0
dén 9999.

B. Chon ngd ra tf 0 4&n 10V & module DAC cung cap cho bg.
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truyén dong AC biang céch d8i cong téc chon tdc dd trén bd
nay sang ché do tu dong.

4. Lap trinh hai 1énh dich chuyén, chuyén dif li¢u tif thumbwheel d&n
lanh khéi chuyén tiép kh&i ciia modute DAC (vi du N7:6 to N7:25).

5. Lap trinh 8 d2n 6 ngd ra, 4 den van hanh véi chit 86 thit nhit cha
b6 thumbwheel (kénh 1). Bén den vdn hanh vdi chit sd thd hai
cda thumbwheel (kénh 2). Cdc dén sé hién thi ngd ra BCD (nhi
phan — thap phan) cGa b} chuyén d6i thumbwheel.

CAC BUGC THUC HIEN
1. Trén bac thang thd nhdt, ban nhap lanh MCP dé diéu khién
chuong trinh.

L4p trinh 1énh khdi chuyén tiép doc cho bd chuyén déi thumbwheel.

Nhép cdc 1énh khéi chuyén ti&p doc va viét cho module digital -
analog. (Hinh 21.2).

DtoA Converter I - 1 1 . T O S -
i 1771-OFE | BLOCK TRANSFER WRITE ';.-_(EN)--E
: ) ] i Rack 01 i :
1 N7:40 N7:20  igGroup 2 Fo(DNY Y
'}/{ """""""" 170" Modulle - 1 :
\ aTR BTH ! Control Block N7:20 e CERY T
¢ ENABLED ENABLED ! Data File N7:25 | '
:  Length 13 :
i i Continuous N_=& ':
E JR: ) 1 TS . :
: : BLOCK TRANSFER READ L___gﬁle_j
' N7 40 N7 : 20 ' Rack 01 :
) VA At biay U4 St i Group 2 L...(DNJ-4
.15 13 i Modu 1o 1 :
1BTR Ep  DuABLED | contro! Block N7:40 p---(ERI-S
! +Data File N7:45 ! :
s | Length 5 | e
E i Continuous . N_» :

Hinh 21.2. Khéi chuyén tiép doc/viét cha bd chuyén d6i digital — analog.

170



4. Nhap hai lénh dich chuyén song song. Mgt 1énh sé& chuyén dif ligu
cfia bo thumbwheel thit nhat cho 1énh viét chuyén tiép khai (N7:9
to N7:25). Lénh chuyén dich thi hai sé chuy&n dif lidu cia bd
thumbwheel thd hai (N7:8 to N7:26)

5. D& hoan tit chuong trinh, ban nhip 4 bic thang, mi bac déu cb
lénh XIC, d€ didu khién 8 dén. L4p dia chi c4c 1énh XIC theo chi
86 ¢6 ¥ nghia thdp nh4t cia ting thumbwheel (vi dy N7:9.0)

6. Sau khi nhap chuong trinh, ban hay dit con tré 1én 1énh chuyén
khéi ciia module DAC v d&n /O edit (F2). Diéu nay sé& dua ban
dén cde menu cdu hinh gém nhiéu module khdc nhau. Ban hiy
tudn theo luu d6 duge minh hoa trén Hinh 21.3.

7. (A) Menu thif nhat 1a System Overview Menu. G day, ban ¢6 thé

Start F2 /0 Edit
1

1 {0 Module System Overview Menu
(1) Add a_new module
110 Module Type Selection Menu
{2) Select type 17271

1771 Series Analog Module Selection Menu
(3) Select moduie 17271-OFE

Bliock Transfer Control Menu
{4) Enter roadiwrite control address

e

Module Edit Menu
(5) Select BCD or binary

&

Channel Edit Menu
(6) Enter MiniMax resolutions

Complete

Hinh 21.3. Cac budc lap cdu hinh module.
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10.

chon (F6) va bd sung module mdi. (B) Didu nay s& dua ban dén
menu thi hai, chen kiéu module I/O. Ban hay chon (F10) module
1771. (C) K& ti€p 1a menu 1771 Series Analog Module Selection.
Module duge diing trong Bai t4p nay Ia D/A 1771 OFE/A module
(D) Sau khi chon module, ban duge nhdc nhap dia chi ciia cdc 1énh
chuyén khéi trong Block Transfer Control Menu. Sau khi nhap
céc dia chi, ban hay chap nhan (OK) va chuyén sang Module Edit
Menu. (E) Trong Module Edit Menu, ban chon tity chon BCD cho
Bai tdp nay. Pgi v6i bo chuyén 4éi digital — analog IFE, ban hay
chon binary and differential connection,

Ban hﬁy chon Channel Edit Menu. O day ban lép cdu hinh d8
phén gidi ciia module. Mudule nay ¢6 thé dugc 14p cdu hinh tir t&i
thiéu 14 0 dén t&i da 1a 9999. Ban hay x4ac lap cdc kénh 1 va 2 v6i
81 thiu 1 0 va t6i da 12 9. X4c lap cdc kénh 3 va 4 tir 0 dén 9999,

Ban chuyén sang ch& d6 Run va chdp nhén dif liéu trong ché
dd nay. Ban chuyén cdc tin hidu nhé4p digital eila thunbwheel vao
module DAC. Ban ¢6 thé quan sit cdc thay d6i nay trong Channel
Menu.

Ban hay diing VOM ké dé do dién 4p cha DAC trén c3 4 kénh. S6
do dién 4p trén module ndy ty 18 véi cdc s6 trén thumbwheel. Vi
du, trén cdc kénh 1 va 2, 56 6 trén thumbwheel s& 13 6,67 V trén
module va 67% trong Channel Edit Menu.

Ban hay thay déi dit lidu cha thumbwheel va ti€p tuc do dién
ap trén cdc kénh 1 va 3. Ban hay nhédp cdc gid tri dién 4dp do duge
vao Bang di liéw 21.1.

CHU ¥: Ban hay chuyén sang bugc 10 n&u c6 by truyén dong AC.
N#&u khong ¢6 bd nay, ban hay chuyén dén bude 12.

Ban hidy kiém tra dé bdo ddm tuan thi moi quy dinh v& an toan
va van hanh trude khi st dung bé truyén dong AC tdn sd bién
thién. '

Ban kich hoat c8ng tdc chon cia b truyén dong theo ché do
van hanh bdng tay. Piéu nay cho phép ban van hanh b truyén
déng véi cdac didu khién ta: chd. Ban nén xem k¥ s§ tay huéng
din cha nha sin xuat vé b truyén dong AC va kiém tra céc
thdng s6 cia bd nay.

CHU ¥: Diéu chinh cdc théng s6 va cﬁng téc chon tée d6 theo Bai
tip 5.



Bang 21.1. Bang dU ligu

THUMBWHEEL | CHANNEL1 | FREQUENCY | THUMBWHEEL CHANNEL 3
0001 1111
0002 2222
0003 ' 3333
0004 4444
0005 5553
0006 6666
0007 7777
0008 8888
0009 2999

11. Khi hoan tat 1ap trinh trén bj truyén dong, ban hay kiém tra cdc
théng s6 bing cdch vén hanh b nay theo ch& do diéu khién bing
tay. Didu nay cho phép ban sd dung diéu khidn tai chd dé vén
hanh bd truyén déng AC va kiém tra céc thong s@.

Khi b6 truyén dong van hanh tét trong céc ch& d6 didu khién
bing tay, ban hay dimg bd truyén dong va chuyén sang ch& 46 tu
déng véi cong tdc chon tdc dj. Trong ché @4 ty dong, ban ¢6 thé
van hanh bd truyén dong vdi DAC.

Ban ding bd chuyén d§i thunbwheel d€ thay doi dién ap Xudt
ctia DAC. Ban c6 kh4 ning thay d6i tdn s8 xudt va thay d6i toc db
dong co 3 pha theo théng tin trén bd chuyén ddi thumbwheel.

Ban hay hoan tdt cdc bude sau day:

A. Tuan theo dif lidu thumbwheel ban da nhip trong Bang da

lidu 21.1.

B. Kiém tra tdn s8 ra cia b truyén dong, hién thi trén bang
hién thi chuong trinh cia bd truyén dong.

C. Ban hiy nhap cac s6 do dit liéu tan s§ vao Bang di lidu 21.1,
so sanh tan s6 nay vdi dif ligu thumbwheel. Tan sd ra sé bién

173



12.

174

D.

thién theo dir lidu bé chuyén déi thumbwheel. Gia tr1 tdn sb ra
phu thue gid tri ban da nhép theo thong 86 tdn s6 cufc dai caa
bo truyén djng AC.

Ban hay luu va in chuong trinh.

N&u b truyén ddng AC khong van hanh, ban hay kiém tra nhy sau:

A

B.
C.
D.

E.

Do tin hiéu ra ctia DAC dé xem dién 4p ra c6 phu hgp véi
khodng gid tri 0 - 10 V hay khong.

Ki&m tra lai cdu hinh DAC.
Kiém tra dia chi trong chuong trinh.

Kiém tra lai cic dac tinh k¥ thuat cua bd truyén dong va«cong
tdc chon téc 9.

N&u vin dé vAn khong duge gidi quyét, ban hay kiém tra lai
chuong trinh.

Khi khong c6 b truyén ddng AC, ban hay thuc hién cac bude sau:

A

B.

Lap cdu hinh cdc kénh 1 v 2 nhu phén trén, 14p cdu hinh céc
kénh 3 va 4 ciia module DAC tit 0 d&n 9999.

Lép trinh mach b d€m Up/Dn véi cdng tdc toggle chon bd
d€m 1an hoic xuéng, sif dung mach b dém chu k¥ dé tang sd
gia ca by dém mot cdch tu dong.

Lap trinh lénh dich chuyén d€ chuyén gia tri tich liy cia b
d&m vao DAC, va ding didu nay dé cung cdp tin higu nhap cho
kénh 3.

Lap trinh 1¢nh kiém tra gidi han A48 kiém tra tin hidu nhép
digital & kénh 3. X4c lap gi6i han du6i 1a 1800 va gidi han
trén 1a 3600. Ban kich hoat d&n bédo véi 1énh ki€m tra gi6i
han nay. Myuc dich la dém téng & by d&m cho d&n khi gié tri
ki&m tra ciia 16nh kiém tra giéi han trong khoang gidi han.
Pidu nay sé kich hoat dén & ngd ra.

D&i véi kénh 4, ban hay chuyén dia chi bd chuyén déi
thumbwheel 4én ngd vao ctia kénh nay. Ban hay vdn hanh tin
hidu nhép digital ciia kénh 4 s dung gia tri toan phén ciia b
chuyén ddi thumbwheel.

Diing volt k& do dién ép ra § cd bon kénh khi ban thay d8i cac
tin hiéu nhap véi b dém hoéc bd chuyén d8i thumbwheel.
Ban hay ghi cdc két qua vao Bang 21.2, Béng di lidu.



Béng 21.2. Bang dl liéu

—

Kénh Gia tri nhap Gia tri kénh Pién ap ra
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Bac tip lin 82. 0
CHUYEN POI ANALOG - DIGITAL

MUCBICH

Nghién ctu cong dung ciia chiét 4p k€ trong mach diéu khién module
chuyén déi analog-digital (ADC}

N{1 DUNG

Sau khi hoan tat Bai Tap nay, ban sé ¢6 kha ndng.
s Lap cdu hinh module chuyén d6i analog - digital

¢ Nghién cifu sif van hanh ciia by chuyén do1 analog — digital.
TAI LIFU

P& bist chi tiét cdc 12nh duge ding trong Bai T4p nay, ban hay doc
Phu luc A: cac 1énh chuyén khoi: BTR, BTW.

THAO LUAN

Analog — digital

B§ chuyén ddi analog — digital {ADC) lé'y dién 4p nhap analog va sau
khodng th¥i gian x4c dinh, s& tao ra md xuét digital tuong (ng tin hidu
nhép analog. Hinh 22.1 minh hoa cdch thite ADC lién tuc thue hién céc
chuyén d6i A€ s6 héa tin hiéu analog & cdc diém a, b, ¢, d, ., bing cach
lién tuc 16y mAu bién d¢ & nhidu diém trong chu k¥ tin higu. K&t qud 12
chudi cac bit dua trén cdc diém cda tin hiéu analog goc.

Chiét 4p ké bi&n thién v§i dién 4p xudt analog sé tao ra dién 4p bién
thién theo tin hiéu nhdp analog cia b chuyén doi analog-digital. B
ADC chuyén tin hiéu nhdp analog thanh tin higu xudt digital. Tin hi¢u
xuit nay chifa s& lugng bit bidu thi gid tri cila tin higu nh4p analog.

Bai t§p

Muc dich cia Bai t4p nay 1a nghién cdu sy vén hanh cia module

chuyén d6i analog-digital (ADC). D& minh hoa diéu nay, ban si dung
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chi&t 4p d& bidu thi dién 4p nhdp bién thién. Dign dp nhép analog duge
dua vao bd chuyén d6i analog-digital (ADC). Bén trong, bé ADC so sanh
tin hiéu nay véi cdu hinh cia minh va tao ra tin hiéu xuit digital tuong
ting. Ban st dung tin hiu xuat digital d8 diéu khién qu4 trinh analog.

LOGIC CHUGNG TRINH

1. Lap cu hinh module ADC theo cac bude dudi day:

A,

B.

L4p cdu hinh kénh 1 véi 46 phan giai tir d&n 212, chuyén dia
chi kénh xudt digital dén cdc dén ngé ra.

Lép cdu hinh kénh 2 véi 4 phén gidi tir 0 d&n 512 chuyén dia
chi kénh xu4t digital dén tdp tin bit B3:0

Lap c&u hinh kénh 3 v6i d¢ phan gidi tu 0 dén 1024, chuyén
dia chi kénh xuét digital dén man hién thi 7-dcan

Lap ciu hinh kénh 4 v6i d¢ phan giai tir 0 dé&n 1040, chuyén
dia chi kénh xudt digital dén 1énh kidm tra gifi han.
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2. Ban hay lap trinh hai 1énh Move (dich chuyén), mét cho c4c kénh
thit nhat va thi hai dé diéu khién cdc dén va tap tin nhj phan.
L4p trinh lénh TOD @8 dua kénh 3 dén man hién thi 7 doan. Dai
v6i kénh 4 ban dung 1énh kiém tra gidi han d€ ki&€m tra két qua

E. Lap cdu hinh kénh con lai tir 0 dén 9999,

ctta kénh nay.

CAC BUGC THUC HIEN

1. Trén hai bac thang d4u, ban 14p trinh cdc 1énh chuyén khgi doe
va viét (Hinh 22.2). Nhap cdc dia chi thich hgp cho ADC.

2. Ban lap trinh cdc hai 1énh Move (dich chuy&n) song song. Mot
lénh s& chuyén dif liéu cla chiét 4p thi nhat 4én tir ngir xuat (N7;
99 to 0:000), 1&nh thir hai chuyén dif liéu cia chiét 4p thit hai den
tap tin bit (N7:100 to B3:3).
3. Béc thang ké tigp, ban ]ap trinh lénh TOD d& chuyén dit liéu cda
chiét 4p thd ba dén man hinh 7-doan (N7:101 to 0:003).
BTW .
Write New Config N7 65 : BLOCK TRANSFER WRITE Lo (ENY -1
. : ' ' Rack an .
e L 11/5l ------ : Group 4 F(ONY Y
H 12 ! ! Module 0 : ,
{ N7'8D ! o E"ab“’; Control Block N7:80 : (ERY™]
beeee] [e--2 . Data File N7:70 '
; ! Length 21 ;
:Powor Up Bit -C_o_r_:}_l_rluous N :\ :
' N7:65 BTR : :
o dA 2 BLOCK TRANSFER READ - (EN)-
s | Rack 00 | s
' BTR Enable ' Group 4 L {DN}-2
: i Modu | @ 0 ;
: , Control Block N7:65 ©---(ER}-:
; ‘Data File N7:85 E
; ¢ Length 12 :
' 1 Continuous N_» :
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4. Ban dung 1énh kiém tra gi¢i han d€ kiém tra két qui ciia chiét 4p
thd tu, x4c 1ap cdc gidi han la 500 va 1500. Dén day, ban hoan tat
chuong trinh, ¢6 thé chuyén sang lap ciu hinh bé chuyén déi
ADC,

5. K& tiép, ban dat con tré trén lénh chuyén khéi analog- digital va
dén /O Edit (F2). Ban hdy tuan theo luu d6 trén Hinh 21.3 cua
Bai tap 21.0 dé 14p c&u hinh cho module nay. Cdu hinh cia b}
chuyén déi 1771-IFE tuong tu cdu hinh 1771-OFE. Ban hay dung
ché& d¢ Differential and Binary trén menu, Su bi€n thién cac chi&t
ap s& thay ddi dién 4p nhép & ting kénh. Ban do dién dp vao trén
4 kénh ctia bd ADC st dung volt ké digital.

Ban sé c6 kha ning do cdc dién 4p nhap trén module nay ty 1& vdi
cdc gi4 tri phan gidi. Vi dy, dién ap 5V trén ngd vao kénh 158 6 s6 do
912 trén Module Edit Menu. Day 1a 46 phan giai 100% {cuc dai) cia kénh
1 (N7:99).

Ban hiy didu chinh c4c chiét 4p do dién 4p trén cdc kénh. Ban nhép
k&t qua do va tinh s6 phédn tram vao Bdng Dit Ligu 22.1
6. Ban hiy quan sat dif liéu trén Bang 22.1. Du liéu s0 tang vdi dd
phan gidi cuc dai cia cing s6 phén tram tin hiéu xuat. Gia tri cye
dai cang cao, dit lidu digital cang cao vdi cling s6 phén tram tin
hiéu xudit.

7. Ban ciing ¢6 thé quan sét va kiém tra chuong trinh 25% - 75% gid
tri ciia kénh 4. Ban ¢6 kha ning doc k&t qua trén man hinh 7-
doan hién thi gid tri BCD cua kénh 3.

8. N&u moi viéc déu chudn, ban hay luu va in chuong trinh.
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Bang 22.1. Bang dUf liéu,

Pién dp vao

Dit liéu kénh

Po phan giai %

FAL

IN7:99

v

4V

v

4V

5V

N7:101

W

4V

5V

N7:102

v

3V
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Thi nghiém 22.1. SU CHUYEN PGI A/D VA D/A

Muc dich elia thi nghiém nay 1a k&t hgp Bai tap 21.0 va 22.0 vao mét
quy trinh v4n hanh chung (Hinh 22.3). Uu diém co ban 1a sif dung cdc tin

higu nhép (chigt ap k&) ciia bd
ADC dé diéu khién c4c tin hidu
xudt DAC (b truyén dong AC
hoac volt ké). Ban hay tao tap
tin x4 1y riéng va nhdp cdc lénh
chuyén khéi doc /viét ciia DAC
trong Bai tdp 21.0 va cdc lénh
chuyén khéi cia ADC trong Bai
tap 22.0. Lap trinh 4 1énh Move
va stf dung chiing d& chuyén tin
hidu xuat digital ctia ADC
thanh tin hidu nhép digital cia
DAC. Vi dy, chuyén N7:99 caa
bd chuy&n d8i analog nhap dén
N7:25 cia module xudt analog.

Khi ban diéu chinh cdc
chiét 4p, téc d6 clia bd truyén
dong AC sé thay 46i. N&u s
dung VOM k&, ban sé& ¢6 kha
nang thay d6i dién 4p ra cia
cac lénh xuat DAC,

potentiometer input

4

Analog Input
ANALOG to DIGITAL

Project 22

PROCESSOR

block transfer
instructions

Project 21
DIGITAL to ANALOG

a to 10volts output

A-C DRIVE
or
Vol tmeters

Hinh 22.3. So d6 quy trinh analog —

digital va digital -

analog.

11



Bac vdp lin 25. 0
PID

MUC DiCH

Nghiéil ety 1anh PID diéu khién bién qud trinh tai diém xdc lap
mong muon. )
N{I DUNG

Sau khi hoan tat Bai Tap nay, ban sé ¢6 khd ning:

e Lap cdu hinh 1énh PID.

+ Lap cdu hinh module digital — analog.

o S dung lénh chuyén khdi doc va viét.
TAI LIEU

D& biét chi ti&t vé c4c 1énh duge diing trong Bai tdp nay, ban hay doc
phu luc A, Céc lénh PID va chuyén khdi. PID, BTR, BTW.

[Blas] ﬁetpolntl

CONTROLLE
PID instr

Control
Output MEASUREMENT

Process Variable
Suppl
— y PROCESS N
Actuator Liquid Level Controited
Control Variable
Vuivq

Hinh 23.1. Vong diéu khién hdi tiép 1
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THAO LUAN

8o db khéi diéu khién héi tiép don gidn trén Hinh 23.1 minh hoa 5
phén tif chinh trong hdu hét cdc mach hdi tiép.

1. Do dac. Cin do dif liéu d& bi&t gia tri hién hanh cta bién duge
didu khién tir s¢ d5. Cdc bi€n gdm luu lugng, 4p sudt, nhiét do ..
vdi bo diéu khién I4p trinh PID (ty 1& — tich phan - vi phan), dit
lidu do nay duge coi la bién qué trinh.

2. Piém xdc ldp. Gid tri nhap vao b diéu khién dé so sanh véi tin
hidu do, xdc dinh gid tri nay cao hon hay thdp hon gié tri clia
diém xdc lap.

3. B¢ tdc déng. Bé nay diéu chinh sy cung cdp nang lugng hoic vat
liéu cho qué trinh, cé thé 1a van diéu khién hodc b truyén dong
tdn s6, ..

Qud trink. C4c qud trinh cdng nghiép.

5. B¢ didu khién. St dung hidu sd gilta tin higu xdc l4p truge va tin
hiéu do tao ra tin hiéu xuit cung cip cho bj tdc dong. Ddi véi sy
diéu khién qud trinh cu thé, sy thay d6i tin higu ra by didu khién
phai theo chifu ngugc v5i sy thay ddi tin hiéu do. V6i [LC, day l1a
chitc ning cua lénh PID.

Muc dich cila so d8 khdi trén Hinh 23.1 1a duy tri myc chét 16ng xdc
dinh trong binh chita. Khi myc chdt 16ng cang cao, luu lugng cang gidm.
Tyong tu, khi muc chadt 1éng gidm, bo difu khién kich hoat b§ tdc dong
va ting luu lugng di vao binh. B didu khi&n hoat déng nham duy tri sy
can bling theo ty suit dn dinh, khai phuc sy ¢dn bing gilta cung va chu.

Bai tp

Trong Bai tap nay, ban nghién cfu 1énh PID va sy hoat déng cla
lénh nay trong vong diéu khién luu lugng don gidn theo ty &, Ky thuit
duge sif dung & day 12 duy tri logic eiia mach theo lugng tdi thiéu dé tap
trung vaio cde chite nang cda 1énh PID. Do d6, dé biéu thi chuyén ddng
ctia bd tde ddng cudi (van didu khién) ban sé sif dung volt k& analog. B
chuyén dgi thumbwheel duge diing d€ biéu thi gid tri bigén qua trinh (gid
tri do). Bé thumbwheel thit hai duge dung dé nhap di liéu di€m xdc lap.
Hai bé chuyén ddi nay cho phép ban thay ddi bang tay bién qud trinh va
gi4 tri diém xdc l4p. Ban c6 th€ quan sdt cdc théng s6 PID va tdc dong
cta ching d6i vdi chuyén dich cia volt k& analog.

183



LOGIC CHUGNG TRINH

1.

Module digital — analog duge diing d& tao ra dién ap xudt diéu
khién bi€n. Ban lap trinh cdc lénh chuyén khéi doc va viét hudng
d&n module digital — analog (Bai tdp 21.0}.

A. Lap cfiu hinh d§ phan gidi module D/A v6i BCD tir 0 dén 4095.

B. N&ingd ra kénh 1. tir 0 d8n 10V xudt cia module xudt analog
dén volt ké.

Lap trinh lénh PID st dung thumbwheel Iam ngd nh4p bién qua
trinh va volt k& 1a ngd xudt bién didu khién.

Lap trinh 1énh FRD va lénh Move &€ chuyén thong tin thumbwheel
thanh théng sé diém xdc lap cta 1énh PID. Lap trinh bd chuyén
d8i thumbwheel thit hai. S& dung Iénh FRD dé chuyé&n dif liéu
thumbwheel nay thanh tin hiéu nhap bién qué trinh cua lénh PID.

Tin hidu xud't bién qud trinh 1a = gain 3 setfoint — bi€n qud trinh
+ thién d4p

CAC BUGC THUC HIEN

1.

184

Viét chuong trinh sit dung lénh PID d€ diéu khién qu4 trinh ty 1&
don gidn. Ban nhap chuong trinh duge néu trén Hinh 23.2.

Buéc k& tip 1a lap cdu hinh module D/A. ban xéc lap 45 phan gidi
cue dai cia kénh 1 va kénh 2 la 4095 (xem Bai Tap 20.0 vé céc
bude 14p cdu hinh module).

Lap cdu hinh module PID bing cdch dat con tré trén 1énh PID va
nh#n data monitor {(F8). Nhap théng tin duge nén trén cdc Hinh
23.3 va 23.4.

Cnu v: Ban hay xem phin hudng din ténh PID (Phu luc A) dé
bi&t dac tinh k§ thuat cia cdc théng s6 PID.

Ban hay quan sdt va nhap dit liéu cac théng s6 dudi day, nhu du’dc
néu trong menu c4u hinh didu khién PD10.0 trén Hinh 23.3.

A. Di&m xdc lap — Xdc 1ap bd chuyén ddi thumbwheel thd nhat
(N7:6) 1a 50.

B. Bié&n qué trinh — Xdc 1dp dir liéu thumbwheel thif hai (N7:7) la
50.

C. Sai $6 — Hién thi hitu s§ gida difm xdc }p va bi&n qué trinh,
véi diém xac 1lap 14 50 va bign qua trinh ciing 50, sai s6 la zero.



Rung 2:0
FIQURE 23.2, PROJECT 23. PID

THIS RUNG IS FOR THE 1771-OFE DIGITAL/ANALOG QUTPUT MOOULE.
N7:40 N7:20 + BTW +

[ 1
A 171 + BLOCK TRANSFER WRITE 4-(EN)-+
! 15 15 ¢ Rack oo | :
H i Group 4 + -{DN) §
i 1 Module R ;
! | Contrat Block N7:20 + -(ER) |
: | Data Fie N725 | i
! ! Length 13} !
i i Continuous N !
H + + {
H :
Rung 2:1

THIS RUNG IS FOR THE 1771-OFE DIGITALANALOG OUTPUT MODULE.

' N7 40 N7:20 + BTW + :
P | A + BLOCK TRANSFER READ # -(EN)-+
15 15 | Rack 00 §

| Group 4 4 -(DN)
b Module 1]
i Control Block N7:40 + -(ER)
! Data Fila N7:45 |
{ Langth 5!
i Continuous Ni
+ +
Rung 2:2

THIS RUNG IS FOR THE PID INSTRUCTION
PROCESS VARIABLE IS THE MEASURED VALUE OF THE THMBWHEEL SW.
CONTROL VARIABLE IS THE CALCULATED OUTPUT VALUE SENT TO CHANNEL 2, MULTIMETER.

! 1:000 + PID + i
P A + PID R
! 00 { Control Bock £LIG0 | ;
! | Process variable Ne:0 | i
i { Tieback L i
: + * i
: '
nungzz

THIS RUNG CONVERTS THE BCD OUTPUT OF THE THUMBWHEEL TQ BINARY AND MOVES 1T
TO A DESTINATION FILE Ng:1.

THUMBWHEEL N7:6 = SETPOINT VALUE OF P10 INSTRUCTION.

+ FRD

+ H
+* + FROM BCD + -+
H | Source N7 | !
| 5 sof |
] i Destination Ng:1 ': i
: ! s0} !
! + + '

Hinh 23.2. Chuadng trinh PID
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Rung 24

THIS RUNG MOVES THE CONVERTED BINARY YALUE OF N9:1 TO THE SETPOINT OF THE
PID INSTRUCTION.

1

I + MOV + H
+ + MOVE + - 4
i | Source No: i :
| l - '
i ! Destnation PD100.57 | |
i ' 50.00000 | !
i i
H + . i
i i

Rung 25

THIS AUNG CONVERTS THE BCD VALUE OF THE THUMBWHEEL ADDRESS (N7:7) AND MOVES
IT TO THE PROCESS VARIABLE OF THE PID INSTRUCTION.

THUMBWHEEL N7.7 = PROCESS VARIABLE, (MEASURED VALUE)

! + FRD + !
+ + FROM BCD + - *
H | Source N7:7 E |
' : 80
i ! Destination woi |
: ] of |
: + o
RAung 28
THIS RUNG iS TO ACTIVATE THE THUMBWHEEL SWITCHES.
: BTR + !
+ + BLOGK TRANSFER READ +-[EN)+
; | Rack 00 !
1 | Group 2 +-(DN)|
: | Module 1) !
i § Control biock N7:0 + {ER) |
i | Data fle N7 | |
! | Length 0! i
! 1 Continuous Y i i
1 + * !
Hinh 23.2. Chuong trinh PID (tt)
D. Bias — Ban nhdp gid tri Bias 1a 50%.

E. B§ lgi — Nhap d6 loi 1a 1.

F. Thai gian xdc 14p lai — Nhap s6 cuc dai 3.04e+38 d€ loai bd sy
diéu khién tich phan.

G. Engineering Unit Maximum (Pon vi k§ thuat cuc dai) -
Ban nhép 100

H. Xuit - d¢ lgi 3 (SP-PV) + Bias. Phin xudt s& hién thi két qud
cha phuong trinh PID. Gia tri xuédt diéu khién sé giia 0 va
100%. Vi du, 46 Igi 1 1a 8 (SP50% - PV 50%) + Bias 50% = xuit
50%. Déng hé ngd ra sé chi 50% trén thang do, tuong dng 5 V.
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Setpoint: 50.00000 Proportional gain {(Kc): 1.000000
Process Var.: 50.00000 Reset Time (Ti) [mins/repeat]: 3.4000+38
Error: 0.000000 Derivative Rate (Td}) {mins]. 0.000000
OQutput %: 50.00000
Mode: AUTO Deadband: 0.000000
PV Alam: HIGH Qutput Bias %: 50.00000
Deviation Alarm: POS
Output Limiting: NONE  Tieback %: 0.000000
SP Qut of Range: NO Set Output %: 50.00000
Error within Deadband: NO
PID Initialized: ~ YES
A/M Station Mode: AUTO
Software AM Mode: AUTO
Status Enable (EN): 1
Hinh 23.3. PID Monitor Menu
PID Equation: DEPENDENT Engineering Unit Maximum: 100.0000
Derivative of: PV Engineering Unit Minimum: 0.000000
Control Action: SP-PY
PV Tracking: NO Input Range Maximum: 100.0000
Input Range Minimum: 0.000000
Updata Time (secs): 0.5000000 Output Limit High %: 100.0000
Output Limit Low %: 0.000000
Cescaded Loop: NO PV Alarm High: 0.000000
Cz scaded Type: - PV Alarm Low: 0.000000
Master to This Slave: —_ PV Alarm Deadband: 0.000000
(+) Deviation Alarm: 0.000000
{-) Deviation Alarm: 0.000000
Deviation Alarm Deadband: 0.000000

Hinh 23.4. PID Configuration Menu.

Ban hay thuc nghiém vé6i cac gig tri khdc nhau cha diém
xdc 14p va bién qua trinh. Ban quan sdt gig tri xuft va so
sdnh ching v6i sé do trén déng hé.

5. Ban hay dung cde bd chuyén ddi thumbwheel dé nhép cdc thong
sd cla bi€n qué trinh va diém xdc 14p, hoan tat cac Bang dit liéu
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23.1 va 23.2. S dung vi du néu trén, ban hay tinh todn va ghi lai
titng gia tri xuat clia dién 4p diéu khién. Sau d6 ki€m ching két
qua v0i gig tri PID va do theo dong hd do (volt ké&).

Céc xdc 14p dung cho Bang 23.1 '

Da lgi = 1, Bias = 50%, Pon vi k¥ thuit cye dai = 100.

Setpelnt Process Varidle | Bies % Ovtpet % Meter Outpst

Bang 23.1. Bang dii liéu.

Céce xdc lap dung cho Bang 23.2
Ds lgi = 0.5, Bias = 50%, Pon vi ky thudt cyc dai = 1000,

Setpoint Process Veriable Bias % Outpet % Meter Output

Béng 23.2. Bang di liéu.

6. Sau khi hoan tat, ban luu va in chugng trinh. P& cling ¢6 va nang
cao kién thiic, ban hay thue hanh Thi nghiém 23.1.
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hi nghiém 23.1. VONG BIEU KHIEN # 2

P#é1 vdi Thi nghiém nay, ban l4p trinh vong didu khién PID thit hai,
4m ¢d didu khién ty 1& va diéu khién tich phan (Hinh 23.5). Ban lap
rinh theo cdc théng s6 dudi day:

1.

Kh#oi diéu khién lanh PID 1a PD10:1, bién qud trinh N7:100, bi&n
diéu khién N7:25

Lap trinh bd chuyén d8i nhdp analog (xem Bai tdp 22.0), xdc lap
doé phan gidi cuc dai la 4095.

Lap trinh bd chuyén ddi xuét analog, sif dung lai lénh khéi trong
Bai tap 23.0.

Ban x4c l4p cdc thong s0 sau: Diém xdc lép 50; Bias = 50%; thoi
gian cai dat lai (tich phan) = 25; don vi k¥ thuat cuc dai = 100;
théi gian cdp nhat = 1,

Analog

Digltal Control[CONTROLLE .AJ'D An%éoq
to PID Instr Digltal

[Biasl [setpolntl

Converter
Converter
FOTENTIOMETER
_ Process Varlable
Supply METER

010 # PROCESS 3

- r
va.Ts Controlled

D-C voltmeter Variable

used as the
final actuactor.

Hinh 23.5. Vong diéu khién héi ti€p 2
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Bac tip tim 24. 0
VAN BAN CAU TRUC

MUC DiCH

Nghién citu cong dung cia 1ap trinh van ban cdu tric

NOI DUNG

Sau khi hoan tat Bai T4p nay, ban sé cé kha nang:

e Chuyén chuong trinh logic bac thang ¢ ban thanh chuong trinh
vén ban cdu tric.

 Nghién cttu cong dung clia by xit 1y tif ngl dé trién khai van bédn
cau tric va lap tai lidu.

THAO LUAN

Phuong phép 14p trinh da dugc trinh bay trong cdc Bai tap trudc la
ky thuit logic bac thang sip xEp c4c lénh lién quan. Phuong phép lap
trinh c4c énh logic thi hai 1a vdn bdn cdu trie. Chugng trinh van ban
c&u tric 12 chudi-cac cau 1¢nh va dau nhic, ban ¢6 thé ding d€ thyc hién
ciing cdc chitc nang logic nhur logic bac thang. Mbi chic néng logic duge
dién ta trén mot dong theo hoat dong cha dong d6 v6i sy si dung cac cau
lénh hoic ddu nhéc.

Vin ban cdu tric c6 thé dugc coi 1 cong cu lap trinh, gitip ban 1am
vide v6i hiéu sudt va nang su&t cao hon, do d6 ban cin ndm ving loai
chng cu nay.

Bai fdp

Bai tap nay hugng din cdch chuyén ddi chuong trinh logic bdc thang
thanh van ban ciu tric. BY xi 1y (phdn mém) WordPerfect sé duge dilng
4é 1ap trinh va ghi lai chuong trinh van ban cdu tric. Chuong trinh trong
Bai tap nay 1a mach logic bée thang don gian (Hinh 24.1). Vdn dé chinh
13 viét chuong trinh van ban cdu tric d& mo phéng chuong trinh logic béc
thang.
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LOGIC CHUGNG TRINH

Bu6c ddu tién, ban hay xem chuong trinh trén Hinh 24.1. D€ kiém
nghiém sy vdn hanh cla mach nay, ban ¢6 thé 14p trinh theo logic bac
thang truéc. Cac bude van hanh cia mach nay nhu sau:

1. Chuong trinh c6 cong téc toggle kich hoat ngd ra solenoid. Khi
cudn dy ngd ra bo khéi dong duge cap dién, TON # 1 duge kich
hoat va bit dau chu k¥ thoi chudn.

2. Lénh CTU dém sé chu ky thE'fi chuén ctia TON#1. khi CTU dat
d&n 4, s kich hoat TON#2 véi done bit.

8. B{ thai chudn thit hai (TON#2) ngit dién ngo ra bd khéi déng va
cai dat lai CTU voi done bit. Bit kich hoat b thai chugn nay (EN)
gidi han sy kich hoat cuén solenoid.

4. Hailénh so sdnh, mét 1énh kich hoat d&n ngd ra khi bing 2, 1énh
thid hai kich hoat dén ngé ra thit hai khi bing hodc 1¢n hon 3.

CAC BUGC THUC HIEN

1. Hinh 24.2 minh hoa chuong trinh van bdn cdu tric véi cde cdu
lénh thay cho logic bac thang trén Hinh 24.1. Buée thd nhat 1a
tao t4p tin cdu tric. Sau d6 chuyén sang gidm s4t trye tiép t4p tin
van ban cfu tric va nhip chuong trinh nay truc tiép vao menu
t4p tin van ban cdu trie.

Khi d6, phin mém l4p trinh van ban c4u tric chua cho phép
ban nhép tai liéu theo dinh dang vin ban c4u tric. Do dé, khi
nhép chuong trinh tryc ti€p theo dinh dang nay, ban chua thé
nhép tai li¢u md td. Bén canh cdc cdu 1énh 13 cdc d&u luge véi
vach d6 hodc cdu 1énh REM 44 ngin cdch ching vdi van ban cdu
tric. Ban chi nhdp van ban cau tric duge néu trén Hinh 24.2.

2. BuGc k€ ti€p, ban cho chay thir chuong trinh, kich hoat cong téc
toggle (ON) va quan s4t su van hanh cda titng dong van ban. Ban
sé& thdy cdc dong van bdn b thoi chufn va b§ dém. Van ban cau
tric thye hién ciing cdc chde nang nhu logic bge thang trén Hinh
241

3. D& dua tai lidu vio chuong trinh ban phai tao tdp tin ngudn (sao
chép) cia chugng trinh vin ban cdu tric. Tap tin ngudén 1a sao
chép nguyén van tap tin vin bdn cdu tric c6 chita tai lidu mé ta
6 th€ xem trén bin in ho#ic trén man hinh véi tap tin STX.
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i +000/00 1:000I04 T4:2.EN O:00%00 '
L 1 vmra————
e B {] Rect 1) SR - 1
' Toggle Sw Limit Limlt Solenaid !l
i .+ VI E
Y 0:0601100 T IMER ON DELAY L (EN). ..
:'2' """"""""""""""""""""""""" i -1[: wBace 01 ' :
' ' Time O :
i Sots Timer when True 1 Proset 200 fiml"'"_
i i Accum 8 :
A, = VR : E
! " ‘Count Timing cycles ; COWNT UP e
= ne e e 4 Counter C5:1! 3
:3 ! Preset 4 LADNY_ ..
E LAceum 0 E
' paEQL e, :
:_. _: EQUAL H Q000701 i
'4 1 Source A C5:1.ACCH------=-w=omeemmmmms () --ommmeemeenes i
: : ’ Indicator Light H
. iSource B 2 . :
LN -1« F U . :
b {'GRTR THAN OR EQUAL| 0:000f02 :
bl SoUrce A CS511.ACC).euemmmomaoeccmananneoes QD PR :
5 | source B 3 ' Indlcator Light |
: STON o ieenns i
' cS:1.DN 1 TIMER ON DELAY | '._[EN]. ______ i
R T 1 Timer T4:2 .
P 3t i Time Base .01 | ;yy . ;
' i Preset 400 | ;
: L Accum 0. E
5 T4:2.DN 5:1 :
[S— 3 [-..-Rasts counter after 4 SOconds (AESM........ ;
7 Reset Counter |

Hinh 24.1. Chudng trinh logic bac thang dé chuyén d8i thanh chuong
trinh v&n ban c4u tric.
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REM Comments separated with apostrophe ' or REM statement.

‘Sal Output. toggie Sw Limit Sw Limit Timer

Q:001/00 := 1:000/00 AND 1:00/01 AND [T4:2.EN;

0:001/00 TON (T4:1, 0.01, 500, 0); 'Starter output activating Timer #1.
T4:1.DN CTU (C5:1, 4, 0); ‘Timer #1 done bit activating counter-up.
O:000/01 = C5:1.ACC = 2:' Qutput 01 “true” when ctu acc value is equal 2.
0-000/02 = C5:1.ACC »= 3; * Output bit 02 “true” when ctu acc value >= 3.
C5:1.DN TON (T4:2, 0.01, 400, 0); ' Timer #2 is set by ctu done bit.
T4:2.DN RES ({C5:1); * Counter is reset with timer #2 done bit.

Hinh 24.2. Chuong trinh vin ban cdu truc véi cac tailiéu.

Dé tao tap tin nguén, ban hay chuyén sang tinh ning bién tap
tién tién (F7). Ban hiy chon cdc bédc thang cua tdp tin vin bin
c&u triic (F1), copy (F3), sau dé copy vao vao dia cia ban (F7), ban
hiy dat tén tap tin 1a TEST. Diéu nay s& sao chep chuong trinh
theo tap tin STX véi tén TEST.STX.

: Ban c6 thé dén (paste) tap tin TEST. STX trd lai tif dia v4 nhap
cde chu thich (tai liéu) vao dinh dang d6 hodc dung chuong trinh
X 1§ tit ngi, chdng han WordPerfect. Trong WordPerfect, ban
hiy truy xudt tdp tin van ban ciu tric (TEST.STX), ban ¢ tha
nhap s6 lugng chi thich tiy ¥. Trong dinh dang nay ban ¢on cd
thé in tdp tin cha minh.

CHU ¥: D& lwu chuong trinh, ban hdy dung dinh dang ASC II
TEXT File (CTRL F5 Text Out trong WordPerfect 5.1) Luu chuong
trinh theo dinh dang nay s& cho phép ban sao chép tryc ti€p vao
dinh dang van ban cdu trdc. DE nhép lai tap tin nay theo dinh
dang van bén cdu truc, ban st dung cédc tinh ning bién tép tién
tign duge dan tir dia (F.8).

Ban sé& ¢6 kha ning xem tap tin STX vdi cdc tai liéu trong dinh
dang STX. Ban ciling ¢6 thé thuc hién cdc thay ddi tai lidu trong
tap tin nay. Nhung, néu ban chdp nhan ching theo tdp tin vin
ban c&u triic, ban hay nhan (F8), bat ké cdc thay ddi.

Sau khi hoan tat, ban hay kiém tra su van hanh ctia chueng trinh
va chinh stia lai, néu can thiét.
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ONTAP
PE cling c6 va nang cao kién thife, ban hiy thye hanh véi Thi nghigm
24.1.

Thi nghiém 24.1. VAN BAN CAU TRUC 2

Ban hay xem lai logic bac thang cua Bai tép 10.0, cac Hinh 10.1 va
10.2. Ban hay chuyén chueng trinh logic bac thang nay thanh van ban
c&u tric. Ban hay xay dung tap tin ngudn vdi cde chu thich, tai liéu, ... va
in ra.
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PHU LUCA

Cic Lénh Théong Dung Trong Lap Trinh PLC

Cac l1énh relay

Céc lénh bd thai chudn

Cac 18nh by dém

Cdc 1énh so sdnh

Céc 1énh tinh todn

Cédc 1&nh logic

Céc lénh chuyén déi

Céc 1énh dich chuyén va chinh sia bit

Cdc 1énh tdp tin

Cac 1énh chédn dodn

Céc 1énh bb ghi dich chuyén.

Céce 1énh chudi thu ty

Céc 1énh diéu khién chuong trinh

Céc 1énh thong bao va diéu khién qua trinh.

Céc 1énh truyén khai

Cdc lénh ASC II
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Cac lénh relay

Hoat d§ng

Ki#m tra bit bang dT }idu 1:012/07, tuong (ing d4u day
7 chia module nhap thudc nhdrh /0 sd 1, nhém 0 s
2. N&u bit bAng dir lidu nay 1a (1), lénh [ ding.

Kiém tra bit bang di fiéu 1:012/07, tudng ing dau day
7 ciia module nhap thudc nhanh 1/0 s6 1, nham 1/0 s6
2. N&u bit bang dir lidu nay la (0), 1&nh {a ding.

N&u cac didu kién ahap trudc 18nh xult nay trén cing
bac thang la ding, xac ldp (1} bit 0:013/01, tusng
img ddu ddy 1 cha module xudt thudc nhdnh /0 s6 1,
nhém 1/ s8 3.

N&u cac didu kién nhap trubc [&nh xudt nay trén cling
bic thang 14 ding, xac 1dp (1) bit 0:013/01, tudng
iing d4u day 1 clia module xudt thubc nhanh 170 sd 1,
nhoém 170 s 3. Bit bang diT lifu nay gill nguyén xac
14p cho d&n khi 18nh OTU xac 13p lai bit.

N&u cac difu kign nhdp trudc |énh xudt nay trén cling
bic thang 13 ddng, xac 1dp lai () bit 0:013/01, tudng
itng diu ddy 1 ¢lia module xudt thuge nhanh 170 s& 1,
nhém 1/0 s6 3. Didu nay 1A cin thiét dé xac I3p lai bit
da khéa.

L&nh nay c¢dp nhit ti nglf cla cac bit nhdp — hinh
anh trudc sy cdp nhat nhap — hinh anh binh thudng
k& tisp. DI vai thidt bi tai chd, sy quét chudng trink
bi gidn doan khi quét cic ngd nhap cla nhém 1/0 ¢
dia chi; d8i v6i thigt bj xa, su quét chudng trinh bi
gian doan d€ cap nhdt hinh anh nhip vdi cic trang
thai méi nhat dugc phat hién trong bd dém /0 xa.

Lénh
1012 Examine On
—] [— XIC
07
042  Examine Off
—)[— X0
07
0i:013 Qutput Energize
—( ¥~ OTE
01
0:013 *  Output Latch
—(L}— 0Tt
01
0:013 Qutput Unlatch
—{U)— OTU
01
01 Immediate Input
—{Il)— 1IN
0t Immediate Output
—(I0T)—- 10T

L&nh nay c&p nhit tif ngi? clia cac bit xudt — hinh anh
trudc khi cap nhat xudt — hinh anh binh thiding k&
tiép. DEi vai thigt bi tai chb, sy quét chuang trinh bi
gian doan khi quét cac ngd xuit clia nhom 1/0 ¢6 dia
chi; d6i vdi thit bi xa, sy quét chudng trinh bi gidn
doan dé cdp nhit bd dém {0 xa véi cac trang thi
mdi nhat dugc phat hign trong nh xudt.
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b Bl Se i P ey

diéu kién nhap 1a dang, bd thai chudn T4:1 bit ddu

tang ddn s@ gia theo cdc khodng 1-gidy. Khi gid trj tich Iy
““EF'ONDEWTH TON I6n hon hodc bing gid tri c% dit trudic (15), bd nay dimg lai
m"”m 10 va xac 1ap done bit thai chuan.
Preset ;
= o] Stetses: pigukien || TT | ON | G Trang thé
EN - Enable thang |15 | 14 | 13 tich lay TON
TT - Timer Timing ~ Sai 04012 Jo Xac lap lai
DN - Done Ding o i b | Tang Thi chudn
Biing 11911 "1?%3“ Done
TOF ——————— TimerOf Delay gy cac didu kign nhdp 12 sai, bo thi chudn T4:1 bat ddu
TMEROFFDELAY | TOF tang d4n s gia theo cac khodng 10 ms khi bac thang duy tr
Tinar T4t trang thai sai. Khi gia tri tich Iy 16n hon holic bing gid trj cai
Time Base 01 Bis: dat truc (180), b ndy dimg lai va xac Iap done bit thi chudn.
Preset 180| EN - Enable Digu kign | EN | TT | DN |  Gig trj Trang thi
Accum O} TT - Timer Timing thang f45 | 14 | 13 tich Iy TOF
DN - Done -
Bung 1 0 1 1o Xac lap lai
Sai B e e ) Ting Théi chudn
v >= cai dat
Sai 0 0 0 trc Done
NEu cdc diéu kién nhap 1A ding, bd thdi chudn T4:10 bit diu
tang ddn s6 gia theo cac khodng 1-gidy trong khi thang 14
~ RTO Retortve Timer On g Khi thang chuyén sang trang thai sai, b thi chudn
RETENTIVETIMERON | 70 dimg lai. N&u thang trd lai trang thai dang, bd thdi chudn tiép
Timer T410 tuc hoat ddng. Khi gia tri tich Iy 16n hon hodic bing gid tri cai
Time Base 10 dat trudc (10), bd nay dimmg lai va xdc 1ap done bit thdi chudn.
Preset 10
Accum 0 Bits:
;ﬁ‘m_BEm Didu kign |EN | TT | DN Gid tri | Trang thai
T - Timer Timing thang |15 | 14 |13 tich Ity | RTO
DN - Done Sai 0fojo jo X4c lap lai
bing 11110 |7ang Thai chudn
Sai 0 {0 o |pwti Khir kich hoat
Ding 14011 >= cai ddt |Done
trudc
Té:1 g N&u cdc diéu kign nhap 12 diing, b thdi chudn T4: 1 xéc lap
—(RES — lai. Lénh nay xac I4p lai cac bd théi chudn va bo dém, va cic

khéi diéu khién. Diéu nay 1a cdn thigt dé xac lap lai gia tri
tich Iy cla RTO.
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Céc lénh by dém

Hoat dony ot 2
cu %“’ N&u cac didu kign nhap 1a ding, b dém C5:1 bt ddu dém,
“ COUNT UP ting 1 mdi khi bac thang chuyén tir sai sang diing. Khi gia
Counter 51 tich Iy I6n hon hodc bing gid trj cai dit trudc (10), bd dém
Presel 10 xdc |dp lai done bit.
i o S ON 1OV Gigtri |Trang
N ieu kign thangf 15 113 |12 | yion my | théi CTU
i : 1
ML . Sai oflojo|o Reset
DN-CountDownone DUng togdle | 4 | o | o | Tang1 |PEm
SNVM Bing 1 |1 o | >=preset |pone
Bing 101 11 | 32187 Qua mic
s cmcmom NEu cac diéu kign nhap 12 ding; by thdi chudn C5:1 bit ddu
COUNT DOWN d@m, giam 1 mBi khi bic thang chuyén tif sai sang dang. Khi
Counter Cs: gid tri tich 10y nhd hon gid tri cai dat trudc (10), bd dém xéc
Presel ;g lap lai done bit.
P J e Diukien |co | DN | UN | Gid tri Trang
CU-Count Up thang 14 | 13 | 11 | tich loy thdi CTD
CD-Count Down Sai Reset
o 4 : 0Jojfo |o .
OV-Overfow Sai 0 | 1 | o | >=preset| Tai trudc
UN-Underfiow pungtoggle] 1 | 1 | 0 | Gidm 1 | pém
Ding 1 10| 0 | <preset | Done
Bing 1 011 |<-32788 Dugi mirc
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Cac lénh so santh

Lgnh  Hoal 60ng S 5
UM Limit Test N&u gid tri kidm tra (N7:15) > = gi6i han dudi (N7:10)
UMIT TEST (CIRC) M va < = gidi han trén (N7: 20), lénh I3 ding.
Low limit Gi6i han duti] Kiém trd Gidi han trén{ Gidi han
Tt 0 0 10 T
5 5 10 T
High imit 5 11 10 F
10 0 0 T
10 5 5 F
10 H 5 T

— MEQ Mask Compare Equal g iy |y [4y gid tri tif ngudn (D9:5) va cho di qua gid tri
MASKED EQUAL MEQ thong qua Mask (D:6). Sau d6 b xif Iy so sanh két qud
Bodice 085 véi gid tri so sanh (D9:10). N&u k&t qué bing gid tri so

0000 sénh, Iénh la ding
Mask m Ngudn | Mask | Sosidnh | MEQ
PR, 08:10 0008 0008 0009 F
0000 0008 0001 0001 F
0087 000F 0007 T
_0os7_| OOF0 0007 F

[ g N&u bidu thitc 12 dng, 18nh 12 ding. Lenh CMP cd thé thyc
COMPARE hign cdc so sanh: bing (=), nhd hon (<), nhd hon hodc
Expression bing (<=), l6n han (>), 16n hon hodc bing (>=), khong
W75 = NT:10 bling (<>), va c4c biéu thitc phifc tap (dgn 80 ky t).

— 00 Ngudn A| Nousn B | EQU | GEQ | GAT | LEQ | LES | NEQ
S——— Lo 240 10 el L bt JoE A 4F
Source A NT5

3 5 8 Ele# T T
ey 2.9 21 20 BEERAE S B E 2%
80 81 F l.T T| F | F T
15 14 E 19E BTy T
Béng N&u gi4 tri trong ngun A (N7:5) = gid tri trong nguén B
EQU (N7:10), lénh nay la ding.

Lén hon hodc bang
GEQ

NEu gia tri trong nguon A (N7:5) > = gid trj trong ngulﬁn
B (N7:10), l&nh nay Ia ding.

Lén hon
GRT

NEu gia tri trong ngudn A (N7:5) > gid tri trong ngubn B
(N7:10), 1énh nay la ding. 3

Nhd hon hodc bang
LEQ

NBu gia tri trong ngudn A (N7:5) <= gia tri trong nguon
B (N7:10), I&nh nay I& ding.

'Nho hdn N&u gia tri trong ngudn A (N7:5) < gia tri trong nguon B
LES (N7:10), 1&nh nay la ding.

Khéng bang NEu gia tri trong ngudn A (N7:5) <> gia tri trong ngudn
NEQ B (N7:10), Iénh nay I ding.
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Cac lénh tinh toan

 Hogt dgng.

a o

Néu cac diéu kién nhép 14 ding sé tinh gid tri bign thitc N7:4
= (N7:6" N7:10) va I k&t qua vao dich Destination (N7:3).

Lénh CPT c6 thé thyc hign céc phép todn: cong (+), trir (-),
nhan (*), chia (1), chuyén dai tit BCD (FRD), chuyén ddi sang

m-'mq BCD- (TOD), can bc hai (SQR), cic phép logic AND, OR,
: £y NOT, XOR, &m (-), loai bd (0), va dich chuy&n, ning X I&n Idy
thiia ¥ (**), radian (RAD), do (DEG), logarit (LOG), log ty
nhién (LN), sine (SIN), cosine (COS), tang (TAN), arcsine
(ASN), arccosine (ACS), arctang (ATN), va cdc biu thic
phic (dén 80 ky ty).
ACS ' :'c‘sm Néu diéu kién nhap Ia ding, sé tinh arccosine clia gid tri
ARCCOSINE trong F8:19 va luu két qua vao F8:20
o s R Trang thai bit | Hoat dong
Dest FB:20 c e 2 :
0.6674572 ludn lubn xdc I3p lai
v xc 1ap, néu xdy ra sy qud mic; néu khang,
sé xac lap lai
Z xdc 1ap, néu k&t qud 1a zero; néu khong;
SE xac lap lai
§ | 1uon won xac tp lai
r'ADD :g““" Khi diéu kién nhap 12 dang, s& cong gid tri trong nguén A
ADD (N7: 3) vdi gid tri trong ngudn B(N7:4) va luu két qud & dich
Source A N73 (N7:12) ' -
rd .
ol w4 Trang théi bit | Hoat dong
Pt N‘Hi c xac 1ap, néu co nha;

néu khdng, s& xic lap lai.

xac Iap, néu c6 qua mic;
néu khdng, s& xac Iap lai.

xac 1dp, néu két qua 1a zero;
4 néu khong, sé xac lap lai.

xac lap, néu k&t qud 13 sd am:
s néu khdng, s& x4c Iap lai.
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S

- Hoat g

Khi difu ki#n nhip 13 dang, s& tinh arcsine cla gid tr{ trong
ARCSINE F8:17 va Iuu k&t qua vao F8:18
Baurce Fa17
0. 7863062 Trang théi bit] Heat dong
Dest FE:18
0.003301 ¢ lbn ludn xac 14p lai

v’ xac 14p, néu co qud mic;
n&u khong, s& xdc 1ap lal.

z xac 1ap, néu két qui 13 zero;
néu khong, s& xic 14p lai.

8 Won ludn ¥ac i4p lai
AN ‘:&m Khi didu kisn nhap 13 ding, sé tinh arctang chia gid tri trong
ARCTANGENT F&:21 va Juu kBt qud vao F8;22
Source Fa:21
0.7853082 Trang théi bit | Hoat ding
Dot e ¢ ludn 1UN Xac 14p lai
¥ xic 18p, ndu cb qud mikc;
ngu khong, s& xéc 13p lai.
Z X4c 13p, néu k& quéd 1 zero;
néu khéng, s& xic 14p 1ai.
8 xac 14p, ndu kit qua 13 Am;
néu khdng, 58 xdc 4p lai
ME NE . Khi cac didu kign nhdp 1A chuyén tif sai sang ddng, s& cing
AVERAGE FILE N7:1; N7:2, N7:3, vA N7:4; sau 06 chia tng cho 4 va i k8t
File #N7:1 | Stalus Bl qud vao N7.0
Dest N0 | EN - Enable
Control Rep{ DN-Donebl  Trang thdi bit | Hoat dfng
Langth 4| ER-EnorBit ,
_ Post5 . C iwdn ludn xdc 1&p 1ai

v x4c 1ap, néu ¢ qud mic;
néu khéng, s& xdc I4p fai.
2 x4c 1ap, néu ket qui 1a zero;
néu khdng, & xdc 14p fai.

8 xic Mp, n¥u k&t qua 13 am;
néu khang, s& x4c 1o (ai
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Kni cac didu kign nhap |a dung, 58 xAc t4p tin thdp phan a,
tlr ngl 34 (xdc lap theo Zern}

Trang théi bit | Hoat dong

c luon udn xdc 1o 13
v ludn lubn xic Hp 1ai
z Iudn ludn xdc 14p 1ai
S wen ludn xdc &p lai
cos N mﬁdla Khi cic digu kign nhip 12 ding, 58 tinh cosine clia gid tri
COSINE trong F8:13 va luu két qud vao F8:14
Source (a.30) .
07953002 Trang théi bit | Hoat dong
Dest 4
wpfoé Y fubn ludn xac 14p i

v xAc 14p, néu cf qua miic;
néu khang, s& xéc [ap 1ai.

F xac i4p, nfu k&t qua 1A zero;
néu khang, s& xac 4p lai.

8 x4c 1Ap, néu ket qui 1 am;
n¥u khdng, s& xic I3p Ia1
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- DIV Division Khi cdc didu kidn nhdp 1a ding, chia gid tri trong ngudn A
DIVIDE oV (N7:3) cho gid tri trong ngudn B{N7:4), vA Iwu k&t qud vio
3 .
Sourcs B NT4 Trgng thai bit] Hoat djng
1 ¢ ludn ludn x4c |8p lai
Dest 't P -
N § v x&¢ 1§p, néu chia cho zero hodic qud mifc;
néu khdng, 58 xac 13p lai.
z ¥4c 14p, néu két qud 1a zero;
néu khdng, s& xdc 1ap lai.
8 x&c 13p, néu ket qud 1A 4m;
ndu khong, s& x4¢ 1p lai
IN N og Khi cdc diéu kign ahzp 12 dlng, & tinh logarit ty nhign cla
NATURAL LOG gid tri trong N7:0 v3 hw két qud vao F8:20
”ﬂ Trang thdi bit { Hoat ddng
Deat 20 c i
' udn iudn xac p lai.
v xac 14p, néu co qua mic;
néu khong, <8 x4c 3o lai.
z xac 13p, ndu k&t qud 13 zerc;
néu khdng, & xdc 14p Jai,
8 ¥4c 13p, ndu k&t qui 12 am;
n&u khéng, s& xic 1Ap lai.
LOG Khi c&c didu kign nhp 13 dong, s tinh logarit ca s6 10 cla
LOG BASE 10 gia trj trong N7:2 va luu k&t qud via F8:3.
Source NT:: Trang thai dit | Hoat ddng
Dasi a3 C ludn wdn xic tap ki
0.6880700

v Xac |3p, néu ¢6 qui mirc;
n#u khdng, s& xdc 14p lai.

Z 1 xac 1Ap, niu k&t qud 1a zero;
néu khong, s& xic tp lai.

§ | xic 1ap, ndu k& qud la am;
NEG knong, s& xic 14p lai

203



dich (N7:12).

Trang thai
bit

Khi cac didu kign nhap 13 ding, s& nhén gia tri trong nguin
A (N7:3) véi gid tri trong ngubn B (N7:4} va I két qua vao

Hoat dgng

G

wan ludn xac tdp lai

v

xac 1p, ndu cb qué mic;
néu kning, 58 xac 1&p lai.

xac 1ap, nfu kit qud [ zero;
néu kndng, S& xac 1ap 1ai.

xac lap, néu k&t qud |a am;
néu khang, s& xac l&p 1ai

s]-n_.._..._——-SIaﬂdﬂfd

Kni cac didu kién nhap chuyén tif sai sang ding, cdc phdn tif

STANDARD DEVIATION STU trong N7: 1; N7: 2, N7 3 va N7:4 duge ding Jé tinh 6§ l8ch
Fle Al B0 chuin clia cac gid tri 80 va luu k8t qud vao dich (N7:0).
Dest N7 | Status Bis: "
Gontrol Red | BN - Enat Trarl;% thai Hoat dfing
Length 4} DN-DonaBit .
_Posihn 0] ER-EmxBit C 1an ludn xac [@&p lai
v X4C 1p, néu co qud mic;
néu khdng, s& xic [3p igi.
Z xac Yap, néu ket qud 13 zero,
néu khong, s& xic i4p 1ai.
5 xac 13p, néu kit qud 12 am;
néu khéng, & xac 13p 1ai
NEG "] Negate Khi cac didu kién nhap fa ding, sé 18y dfu ngugc v noudn
NEGATE NEG (N7: 3) va It kEt qui vao dich (N7:12). Lgnh nay chuyén céc
S N7 gia tri duong thanh Am, va cac gia tri &m thanh dudng.
3 .
Trang théd Hoat dfn:
Dest NT12 A oat dang
3 .
< Xac 1ap, ndu ¢ nhd;
néu khdng, s& xac 1p lai
v xac 14p, néu 6O qua mic;
néu khng, 58 xc [§p i |
z xac 150, néu ket qud Ya zero;
niu khong, sB xac 1ap fai.
S X4C 14p, nBu kit qud 1a am;
néu khong, s& xac iAp lai
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Hoat adag .

Khi difu kign nh&p 1a dong, s8 tinh sing cla gid tri trong
F8:11 va I kdt qud vao F&:.12,

Source F&:11 Trang thai bit | Hoat dong
0.7853082
Dest F:12 c luén tubn xac lap lat
2.7071068
v xac lap, néu cd qud mdc;
néu khdng, sé xac iap lai.
2 xac lap, ndu k&t quid 1 zero;
néu khéng, s& xac 14p lai.
§ | on won xdc 14p lai.
SGR S Rodl i i kign ngp 1a g, 58 tinh can bac hai cha ngubn
SQUARE RCOT {N7:3) v luu k8t qud vao dich (N7:12).
N7:3
Saure i Trang thi bit | Hoat dgng
Dest N7:12 ¢ ludin Tubin xac 13p fai
5 V| xac p, néu co qud mirc x3y ra khi gigm
tréi chuydn dbi theo @ nguyan, néu khing,
s& Xac 1ap lai.
Z | xdc lip, ndu k#t qua la zero;
néu khang, s& xic Wp ki,
8 lwdn lubn xic 14p iai.
SAT ss:‘".r Knhi didu kién nhdp chuy#n tir sai sang diing, cdc gid tri trong
SORT N7:1, N7:2, N7:3 va N7. 4 duge phén loai theo thif ty tdng.
File Nt
Cordrol RS
Length
Position
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wob o - Hotoong ;
Khi 0idu Kidn nhap 1A 6ing, gt trj trong ngudn A (N7:3) trit
gid tri trong ngubn B (N7:4) vi uu k8t qud vao dich (N7:12).
Trang thdi bit | Hoat ddng

C xi¢ 14p, néu co nhd;
néu khong, 58 xac 1ap lai.

v xic [4p, néu oudi gidi han.
néu khdng, 58 xac 1ip fal.

z xac 1&p, ndu k&t qud 1A zero,
néu khiing, s& xac lip lai.

S Xac 14p, nfu ket qua 12 am;
N&u khéing, s& xac I4p lai

TAN m@"" Kni diéu kign nhdp 1 ding, s& tinb tang cla i tri trong
TANGENT F8:15 va luu kEt qud vao FB.16
Source Fa:15 P
0.7853082 Trang thai bit] Hoat djng
> 1 000 C | nbn iudn xéc 13p lai
v xic 13p, ndu co qué mic;
néu khéng, s& xac 1p lai.
z xdc 4p, ndu %8t qud 13 zero;
néu kindng, s& xac 1ap lai.
§ 1won ludn xac 1p 1ai.
- XPY X the powes Y, 1 i Kign nhdp 1A dang, s& Iy gid i trong N7:4 nang In
X TOPOWER QOF Y fiiy thita theo gid trj trong N7:5, va luu két qud vao N7:6.
A N7:4
Source : Trang thai bit | Hoat ddng
Source B N5
P c 1w8n Iudn xic Bp fai
Dest NT6
25 v xic 14p, ndu ¢6 qua mic;
néu khang, $& xdc lap lai.
2 %4c i4p, néu két qud 13 zero;
néu khang, sé xdc 1ap 131,
§ ludr lubn xdc 1p fai.
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Cac lénh logic

= AND ==y Khi diéu kign nhap 14 ding, bd xir Iy tinh phép todn AND (bit
BITWISE AND theo bit) gira ngudn A (D9:3) va ngudn B (D9:4), I k&t qua
Source A D93 vao dich (D8:5). Bang chén tri clia phép todn AND la:
3Fa7
Source B 3& Ngubn A Ngudn B K8t qua
Dest D&s5 . . :
; 1 0 0
0037 0 1 0
1 1 1
Not NOTOpersflon 1 giéu kién nhap 12 ding, bd xif 1 thyc hign phép todn NOT
NOT (bit theo bit) trén ngudn (D9:3) va lwu ket qud vao dich (D9:
Source A Da:3 5). Bang chdn tri cba phép todn NOT Ia:
00FF
Dest D85 Ngudn Bich
le 0 1
1 0
- OR OR
BITWISE Im; Khi diéu kign nhdp 14 ding, bd xii Iy tinh phép toan OR (bit
Source A D9:3 theo bit) gilia ngudn A (D9:3) va ngudn B (D9:4), luu k&t qua
3F37 vao dich (D9:5). Bang chan tri clia phép todn OR la:
Source B m Ngugn A Ngubn B K&t qua
Dest D§:5 1 0 1
SFFF 0 1 1
1 1 1
e Exclusive OR
XOR YOR Khi didu khidn nhap 12 ding, bd xif Iy tinh phép todn XOR (bit
BITWISE EXCLUSIVEOR| theo bit) gidfa ngudn A (D9:3) va nguén B (D9:4), luu két qua
Source A % vao dich (D9:5). Bang chén tri cla phép todn XOR la:
Source B gs-; Ngudn A Ngudn B Két qua
0 0 0
Dest Dg:5 1 0 1
0000 0 1 1
1 1 0

Trang thdi bit | Hoat ddng

C ludn lubn xdc lap lai

xdc 1ap, nBu ket qud 1a zero; ndu khong, sé xac lap lai.

v
z x4c 14p, néu két qua 12 4m: néu khong, s& xéc lap lai
S

xac lap, néu bit y nghfa cao nhdt (bit 15 dGi véi thap phdn, bit 17 d8i voi bat phan)
Xac lap 1a (1); néu khong, sé xac lap lai.
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Cac 1énh chuyén ddi

somBcp Khi cac didu kidn nhp la dong, sé ¢di gi tri trong ngudn

Convert
FROM BCD D (09:3) thaanh gid tri nguyén v Iu k&t qui vao dich (N7:12).
5 - Ngudn phai treng khodng 0-9999 {BCD)
00a? T Hoat dd
ang pat dong
Dest Nr:12 thai bit
¢ judn lubn xac 1&p (ai
judn fudn xac 1ap lai
2 xac |p, néu gid trj dich 1a zero;
niu khong, s& xac [ap lai.
5 judn 1ubn xc 1ap 1ai.
70D ————— ComverBCD  Khi cac diéu kign nhip la dung, s8 ddi gid tri trong ngudn
TO BCD TOD {N7:3) sang dinh dang BCD vé Iuu k&t qua vao dich (D9:5)
Souros mﬁ Trang | Hoat dong
théi bit
Dest Das
0044 ¢ 1u8n lufin xdc 14p lai
V b yac 1ap. néu gid ri ngubn 12 am hojc Kén hon
9999 (nghta '& bén ngoa khoang 0-9999).
z xac 1ap, néu gid tri dich 12 zerg;
niu khang, s& xdc 13p l3i.
] ludn Won xdc @p lal.
EG———"] g:gadwnw Déi radian (gi 1ri trang ngudn A) sang 00 va i ket qud
RADIANS TO DEGREE vao dich (nguﬂn nhin vdi 180/x}
Souce F&:7 Trang | Hoat djng
0.7653082 théi bit
Deel F“g 1uon ludn xac 14p lai

xac 1ap, ndu cb qua mic,
n¥u khéng, 8 xac 1Ap lai.

xéc 1ap. néu kEt qud 1A zero;
néu Khang. s& xac 13p lai.

xac Hp, néu k8t qud 1a am;
ndy khong, s& xdc 14p 13l
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Ui, 0 7 Higt 2 T e
FIAD —=———=—1 Gorvert 10 Ratiars D&i 6 (gi4 tri trong ngudn A) sang ragian v fuu k&t qui vao

DEGREES TORADAN | pap gich (ngudn nhan v6i «180).
Source NS Trang thii bit] Hoat dong
L] _
Dest Fe:t0 C jubn luan xic &p lai
07853582 v x4c 1ap, néu c6 qud mic;
. néu khong. B xdc Jap i
z x4c 1ap, néu két qul 1 zero;
ndu khong, $& xdc 1ap lat.

S x4c 1ap, néu k&t qua la am;
néu khong, s& xac 1ap lai.

va chinh stra bit

1} =

Cac lénh dich chuyén

Lok el " Yyigl 80 SN e
oy ————1  Move Khi cac didu %ién nhip (4 ding, s& dich chuyén bdn sao gié
WOVE wov 11 trong ngudn {N7: 3) dén dich (N7:12). viEt d& lén gid 1
Source NT3 gﬁc { dich.

0 Trang théi bit | Hoat ddng
Desl NT:12
0 G jusn ludn xdc Yap il N
v xdc 13p, néu c6 qui miic trong khi chuydn
déi gim trdi — s& nguyén; néu khong, s&
xic 1p lai. ke
7 x&c 1ap, néu ket qud 12 zero,
néu khong. s& xic 13p ai. o
S x4C 14p, néu két qua 1a am
ndu khdng, s& xdc 1ap 1ai.
— MV ———— Maskod Move
MASKED MOVE MY Khi cac didu kidn nhdp 12 ding, D) x{f ¥ cho phép gid tri
trong ngudn (D9:3) di qua Mask (D9:5) va lw Kkt qui vao
. | Sourcs g’g dich {D9:12), viét 0 1gn gia tri gc & dich.
Mask DS Trang théi bit | Hogt dgng
OOFF
Dest D9:12 c udn ludn xdc 14p ai
908 y o6 10 xéc 14p lai.
z Xac 14p, néu ket qud 12 zero,
nu khong, 58 xac 1p lai.
5 xdc 14p, ndu k&t qué 1a am;
n8u khéng, s& xac 1ap lal.
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" sigt gdn

Khi.cac didu kin nhap 14 ding, bh XU Iy sa0 chép sb
lugng bit duge chuyén biét theo Length, bit ddu véi bit
pgudn (3) cla ngudn (N7:3) va dil cac gid tri a6 vho
dich (N7:4), bt dfu t bit dich (10).

Hoa! d_ong

Fha Afthmel 800 (11 csc diéu kign nhap chuyén t sai sang ding, b xit Iy

doc & phin tir cha N14:0 va trif 256 (hing) khdi tung phdn
I, Trong vi du nay, ket qud duc i trong 8 phén tif bt ddu
1 N15:10. Phan tir didu knign R6:1 diéu khién thao tac.
Mode (ché d3) xac dinh b) xif Iy thuc hign bidu thirc voi tt
cA cac phén 1 trong cdc tp tin (ALL) trong mt 14N quét
chugng trinh, mot phin t trong cdc tap tin (INC) mft 18n
quét, hay s§ phdn 1t chuyén biat (NUM) trong mot 1n guét.

Lanh FAL o6 th# thitc hign cdc phep toan: cong (+), trif (-],
nhan {*), chia (1), chuyén ¢éi tit BCD (FRD). chuyén a6l
sang BCD (TOD), cdn bac hai (SQR), phep fogic AND, OR,
NOT, XOR, &m (-), khif bd (0}, dich chuyén, vi cac 1gnh
toan khdc.

Céc 1énh tip tin

FILE ARITH/LOGICAL FAL

Gontrol RE:A

Length B| SteusBis:

Poaition o] EN-Eneble

Moda ALl DM - Dore BA

Dent #5:10| ER - ErorBA

Expreasion  #N14:0 - 256

P —— Fie Search and

FILE SEARCHICOMPARE Fscl

Control ReD

Length 80| Stakus Bl

Posiion 0| EM- Enable

Made 10} DN - Done BA

Expression #8410 <> #B5:0] ER - Emor Bl
TN - Inkifoll B
D - Found BX

Khi céc didu kign nhap chuy®n tlf sai sang ding. ba xit Iy
thyc hién sy so sdnh khong bing d6i v6i 10 phdn tl gida
cac tap tin B4:0 va B5:0. Mode (ch& dd) xac dinh be X0 1y
thnjc hign bidu thirc voi 18t cd cac phin tif trong cAc tap tin
(ALL) trong mot idn quét chudng trinh, mGt phén il trong
cAc tap tin (INC) mot idn quét, hay 8 Wwgng phin t chityén
pist (NUM) trong mgt 140 queét. Phidn ti digu khifn RA:(
didu khién thao tac nay.

Khi cac phdn i ngudn tuong (ing 1A khong bing (phdn t
84:4 vi B5:4 trong vi du nay), bl Xif Iy ditng tim kigm, xa
13p cac bit found FD va inhibit.iN € chugng trigh bc than
chuyén sang thao tdc mai. DA ti6p tyc Sy 50 sanh tim Kign
han phai xac 1ap 12i LN bit.
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i b

Fite Co

Khi cac didu kign nhip 1a ding, b x{ ly sao chép ndi dung

COPY RLE cop clia tap tin ngudn (N7} vio tip tin dich (N12). Tép tin ngudn
Source - INTD gilt nguyén, khéng thay dbi. Lénh COP sao chép s§ lugng
Dest #I120 phdn tif tit ngudn theo sif xac dinh tif Length.
Length 5

P ik Khi cdc didu kign nhap 1 ding, bd xUr I¥ sao chép gid tri
FLLFILE trong nguén (N10:6) cho cdc phdn tif & dich (N12). Lanh FLL
Source N104 chi dién & lugng phan tif trong dich theo sy xdc dinh td
Dest Lty Length.
Length 5

wowiom

File Bite Compare
FBC

Stalus Bit:

EN - Enaide

DN - Done B

ER - Ermor Bk

IN - lshibil Bit

FI} - Foun Bil

Khi cac didu kidn nhip chuyén tif sai sang qung, b xif #f so
sdnh s6 bit duge chuyén bidt trong Cmp Contrel Length (48)
clia t4p tin ngubn (# 1;031) vei s8 bit trong t4p tin gquy chifu
{# B3:1). 88 xir 1y hu k8t qud (cac 6 bit khdng tung hop)
trong tp tin két qud (# N7:0). File R&:4 diéu khidn sy so
sanh vA file R6:5 digu khién tap tin chia két qui. T4p tin
chida k&t gud c6 thé chita d&n 0 sy khong tuong hop (s6
dugc xic dinh trong Length) gida cdc tap tin dudc so sdnh.

Diagnostic Detert
0OT

Status Bis:
£N - Enable
DN - Dona Bit
ER - Emoe Bt
IN - Inhibit Bit
FD - Fourd Bit

Khi cac didu kién nhdp chuyén ti sai sang dang, b§ x{t Iy so
sanh sé bit duge chuygn bigt trong Cmp Control Length (20)
ciia tap tin ngudn (# 1:030) vdi 6 bit trang tAp tin quy chifu
(# B3:1). BO x[¥ 1§ luu kit qué (sO bit khdng tuang hgp) trong
tap tin k&t qud (#N10:0). Phdn tif didu khidn RE:0 diéu khién
sy so sanh vi phin 1 difu khidn R6:1 didu khidn tdp tin
chila k&t qua (#N10:0). T4p tin chira ket qud co thé chia dén
5 sif khéng tuang hep (50 duge xdc dinh trong Length) gilta
cac 13p tin dugc s0 sanh. 89 1 iy sa0 chép cac bit ngudn vao
t4p tin quy chit cho lan sa sdnh kE tidp.

Sy khac bigt giZa 12nh DDT va 1&nh FBC 14 mdi khi ténh DDT
tim dugc sy khéng tuang hap, bd xU 1y thay odi bit quy chidu
dé tuong hop véi bit ngudn. Ban cd thé ding 18nh DDT € cap
nhat tip tin quy chify, phan 4nh sy thay adi cdc digu kign
may hodc van hanh.
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OTR Tlllllﬂl'l

DR Lenh DTR 5o sdnh cic bit nguba (1:002) thing qua Mask

DATA TRANSTTION (OFFF) v6i cac bit trong quy chigu (N63:11). Khi nguln mask

Source Lo khdc vi quy chify, 1gnh 13 dong chi mt 1n quét. Cac bit

Mask OFFF ngudn dugc vkt vao dia chi quy chifu cho 14n so sanh K& tigp.

Roference  N53:11 Khi ngudn va auy chiu 1a nhu nhau, 16nh duy 1ri trang thai
5ai.

g A A TE R

Céc lénh bd ghi dich chuyén

Lgwhc Hoal 00ng - o A
BSL Khi cac digu kién nhdp chuyEn tif sai sang ding, 1anh BSL
dich chiuyBn s bit ¢ chuyén bigt theo Length (5) trong
BIT SHIFT LEFT 1p fin (B3), bit d4u tir bit 16 {B3:1/0 = B3/16) sang tréi
s #83:1| Status Bas: theo mat vi tri bit. Bit ngubn (1:022/12) dich chuyén vao vi
Control E""'gﬂ‘ i bit thiy nhdt, B3:1/0 (B3/16). Bit thit nam, B3:1/4 (B3/
Bddess LR R Conef® 20}, ich chuyén vao UL Bi ciia ¢ tric didu khién (RE:53).
UL - Urdoad BA
— BSR ?mm"w NEu cc didu kign nhap chuy8n ti sai sang ding, 1énh BSR
BIT SHIFT RIGHY dich chuyén s§ bit chuyén hiét theo Length {3) trong tap
Fie 1832] Satun Bis: tin (B3), bt d4u vdi B:2/0 (=BI/32), sang phai theo mbt
Control RE:54) EN - Enable vi trf bit. Bit ngudn (1:023/06) chuy@n vao vi tri bit thi' ba
BuAddress  1I2306) DN - Done Bt B3/34. Bit thil nhat (B3/32) chuyén vao UL bit cla phin tit
Length 3| R-Emorsit dibu khién (R6:54).
UL - Unload Bt
L —— | :‘FTM Khi cic didu kién nhap chuyn tlr sai sang dang, bd xi 1y
FFO LOAD &1 N60:1 vao phén ti kha dyng k& tip trong tap tin FiFC.
Source MO0 | Stabss Bitx: #N60:3, do R6:51 chi d&n. MBi khi bac thang chuyén tif sai
F¥FOD 2003 | EN - Ensbloloae 520 dging, bo xlt 1y i mdt phén t. Kni tap tin FIFO dady
Control F&:l DM - Done BR (64 it ngit duge tai), DN bit dutic Xac 13p.
Length EM - Emply B
- FRU %0““ Khi cac diu kin nhap chuyén tf sai sang ding, b0 XU ¥
FIEQ UNLOAD 43 thi mdt phdn tir i N6O:3 va dua vo N6O:2. MB khi bic
FIFO N00:3] Staus Bie: thang chuyén ti sai sang ding, b xit 1§ dd tai mdt gid trl
Deat #60:2| F - Enable Unioad KNAC. Moi dTf libu trong t4p tin #60:3 duge dich chuyén mt
Coalrol RES1| o -DoneBl Vi i hun d8n NEO:3. Khi tap fin nay rBng, EM bit duge
Length 5; £M-EmptyBL  Xdc 13p.
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Khi cac oifu kign nhdp chuyn tir sai sang ding, b xTr Iy
thi N70:1 vao phdn ti khd dung k& tip trong tip tin LIFO
#N70:3, do R6:61 chi d&n. MBi khi bic thang chuyén &I sai
sang ding, b6 xit 1y tai mdt phin tlr. Khi tap tin LIFO ddy
{64 Ht ngl® dikic tai}, DN bit duge xdc 1dp.

LIFG Load
LIFQ LOAD LFL
Sourco N70:1| Stuss Bits-
LFO EN - Enable
Control BB Load
Length 641 DN - Done bm
Poaiion 0| Exi- Empiy b
" IFU moumau
LIFO UNLOAD
UFo N703] i BEe:
Dest N7O2| BN - Enabie
Control A%:61 Load
Length ®} B - Enabie
Posiion 0 Unkcad

DN - Done B

£M - Empty BA

Kni cac diu kisn nh&p chuyén tir sai sang ddng, b xif Iy
dd i phéin tif cudi ciing tr #N70:3 va dua vao N70:2. Mbi
khi bae thang chuydn tir sai sang ding, b xii ly dB tai mat
phén tir. Khi t4p tin LIFQ ring, EM bit duge xdc 14p.

Cic lénh ch(’ii thi ty

i.&nh 01 so sdnh di figu hink anh php tir ngudn (#1:031} vao
Mask (FFFO) véi di lidu quy chigly (# N7:11) d€ xem bai tip tin
nay b bing nhau khdng. Thdo tic dugc diu khifn bing
thing tin trong tap tin didu khidn R6:21 chi dinh tuong hdp véi
cac bit quy chifu tugng Ong, Janh bic thang chuyén sang
trang thai ding.

Lanh SOL t3i dif ligu vao tap tin chubi thir ty (#N7:20) tir agun
{1:002) bding cdch 1dn lugt qua s& Iugng cic phdn it do Length
{5) clia ngudn (1:002) x4c ginh, bt ddu tir vi tri (0). Thao tac
dupc difu khién bing thdng tin trong tap tin didu khién R6:22.
Khi bac thang chuyén tir sai sang ding, 1gnh SOL chuyén sang
e & 1igp trong tap tin chuli thit ty vA tA7 dif fidu vao theo
titng 14n quét nu bdc thang vin duy tl trang thai ding.

- S0 Sequencer Input
SEQUENCER INPUT

Fla NTAY

Mask

Sotrce 031

Control Re:21

Length

Poadlon

T — g{mwlmd
SEQUENCER LOAD

e NT201 Stalus B
Source 1002| EN - Enshis
Conrol AE22 | DN - Done B3
Langth 5| ER-EnorBt
Poaliion 0

=500 Sequencer Oulput
sequencen outpu | 3%

Flle lN'M mm
Mask OFOF { £ - Enabie
Dest G044 | DH - Done B
Control RE20 | ER - Emo BH
Langth 4

Poaltion 0

Khi 94c thang chuyén tir sai sang &lng, #§nh SQO chuyén qua
budc k& tip trong tap tin chudi thir & (# N7:1). D liéu trong
tap tin nay dugc truyBn qua Mask {OFOF) d&n dich (0:014) mdi
14n quét ndu bic thang van duy A trang théai ding.
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Cac lénh diéu khién chuong trinh

TUMCR MRS LOIRrot Haset

Néu difu kign nhip 1A ding, chutng trinh quét cac bac thang

MCR gilfa cdc bc thang 1gnh MCR va xir Iy cdc ngd ra mt cach
binh thudng. Néu didu kign nhip 13 sai, mgi ngd ra khéng
n han gifia bdc thang ténh MCR_déu dugc xdc 1ap lai.
—r —_ "',,';? N&u diéu kign nhdp 1 ding, bd xif Iy bd qua cac bc thang
bing cdch chuydn d&n bic thang do nhdn (10} cht dinh.
[ Laloi Lol Kni b xi Iy doc lgnh JMP tudng Ung nhéin 10, b6 xif Iy nhiy
(chuy&n) d&n bdc thang chifa nhan dé va bit ddu xit 1y
Quaa trong: Phai |a I8nh thir nhat trén bac thang.
FoR FOR B xUr Iy thue thi cdc bac thang gilz 12nh FOR va NXT fap lai
trong mdt 14n quét chuong trinh, cho dén khi dat duge gid tr
m"m mg cui {10) hojic énh BRK ch&m ditt sém thao tac. Kich cf
Inital Valse P budc 14 khodng sd gia cha vang 13p.
Tesminal Valye 10
Shep Size 1

el R Lgnh NXT dua bd xif Iy trs vé 1&nh FOR tuong dng, xdc dinh
NEXT bing sd nhan ghi trong I8nh FOR. Lénh NXT phdi dugc i4p
Labet Humber 0 trinh trén bac thang khéng co didu kign, 13 bac thang cudi

dwge Mip iai trong vong FOR — NEXT.
Break Khi -'c didu kign nhdp 12 ding, 1&nh BRK k8t thic sém vo
BRK i cac didu kién nhdp 12 dong, i ng
] l2p FOR — NEXT.

- J6R | S Subroune i, cac g Kign ahdp 13 ddng, b0 X iy DAt A chay

JUMP TO SUBROUTINE chugng trinh con Program File (90). 8O i Iy di qua céc
ProgramFle 90 thdng s& nhap (N16:23, N16:24, 231) 08n chuung trinh con
Input par N1E23 va di qua cdc thing s trd v (N19:11, N19:12) df quay i
Input pew Nig24 chuang trich chinh, ndi b8 xir Iy gip iénh JSR.

Inpul par F 1l

Retum per N1gH1

Retum pr N1g12

S8R guulm Lénh SBR 12 12nh ddu tién trong t3p tin chuong trinh con.
N nay xac dinh cac thdng sd nhap (N43:0, 1, 2)

SUBROUTINE Lé&nh nady xdc di ac thdng s§ nhip (N43:0, N43:1, N43

Inpet poe N0 b0 xif Iy nhan tlr [&nh JSR. Ban knéng c4n dung (&nh SBR

Input per M2 néu khong di qua céc thong s§ nhap d8 dén chugng trinh

Inpest par N43:2 con.

- RET o Lénh RET két thiic chuang trinh con vA T c4c thong s6 trd
RETURN () vé (N43:3, N43:4) dé quay lai [§nh JSR trong chudng trinh
Relum par N43:3 chinh,

Relum par [[TEY)




o TR

L&nh AFI khir hoat ddng ciia bdc thang (bdc thang ludn
ludn sai).

N&u cac digu kign nhap A dang, 18nn TND ding bd xif ly,
ngdn ch&n b nay quét phan chudng trinh con fai {tam thi
cham dit chudng trinh).

B3 O Shot N&u cac didu kien nhap truc 18nh ONS trén cing mbt bac
—fons}— ONS thang chuyén tif sai sang ding, nh ONS tao didu kidn cho
19 bac thang sao cho ngd ra |2 ding trong mdt tn quét. Bac
thang 3 sai trong cac 14n quét k& tiép.
Oum ShotFA0 40 OSF cho phép sy Kien xy ra mot tn. Ban ding Iénn
ONE SHOT FALLING OSF mBi khi sl kifn khi ddng dya trén sy thay 66i trang
Swrage Bit BY¥] s Bl thai clia bac thang tif dong qua sai, khng dya vio k&t qud
Output BR 15| 08 - Quiput trang thai ciia bc thang. Bit xudt (N7:0/15) dugc xic I§p
Oulput Wore 7o Bi®D ta (1) cho mdt 14n quét chuang trinh khi bac thang chuyén
S8 - Siorage tif diing qua sai.
prd
OsA One Shot Rising | &nh OSR cho phép su kién x3y ra mdt idn. Ban ding 13nh
oemorame | e o oy i ays i B
EX ) 4i clia bic thang tif sai ung, 2 vio
Outpet Bt 831‘2 g’“" qui trang thai clia bic thang. Bit xuft (N7:0/15) disgic xac
Culpl Word N7 'g:g‘ idp B (1) cho mdt 1n guét chudng trinh kni bac thang
$8 - Storage chuyZn tir sai sang ding.
B D
SFR SFC Resel L&nh SFR x4c [4p fai logic trong I 46 chic ndng chudi
SFC Rasel SFR thif ty. Khi lgnh SFR (2 dang, bo U 1y thyc hign quét cudi/
F"’s:m" 3 quét sau trén moi bidic hoat dGng va thao téc trong tap tin
_ difgc chon, sau do xac 13p lai logic trong SFC trén 180 quét
chuong trinh k& tigp. Luu a8 duy tri trang thdi xdc 13p lai
- nay cho 0&n hi 18nh SFR chuydn sang trang thii sai.
= E‘E;:r“m Lénh EQT 1a Inh cui ciing trong tap tin chuyén tigp. Néu
ban khdng diing lénh EOT, bo xif Ij ivdn ldn coi sif chuyén
ti€p 1a ddng.
— (o r— User ntermupt Disable | s 11D tam thési khif hoat ddng chuong trinh bc thang
LD truyén 86ng bing sy ngdt (cheing han ST1, PII) tir sif ngit -
chuong trinh dang thyc thi.
—( VE }—— User intomupt Enable | anh UIE tai cho phép chuong trinh bic thang truyén djng

UIE

bing sy ngdt cé thé dimg chuang trinh bic thang dang
thife thi.

® Cac bit nay ¢ni ahim muc dich minh hoa, khang phdi 12 dia chi logic cia ching
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Kndi didu khién (PD10:0) chira thing tin [énh cho

PID P PiD. Lénh PID nhan bign qué trinh tr N15:13 va gdi
CowolBlock  PDIOO tin higu ra cla PID d&n N20:21. Sy hi tidp dusc
Varlable H15:19 | Stelos Biy: trong N15:14 didu khién tram diéu khién bing tay.
1514 | EN - Enable Ban cdn c6 thé sir dyng cic khoi dibu khidn N. N&u
Cortul Ouiput— Np:21 | DN - Done B for Neonwol  ban diing kndi didu khidn PD, & day & khdng 6
blacks onty) done bit. Ngodi ra, cic diu kign nhip bic thang c4n
phai ding.

NSO w N&u cdc difu kign nhdp chuydn tir sai sang ding, dif
SENDIRECEVE MESSAGE lidu dugc truyén tudng Ung cdc thing s& 1&nh ban da
Control Block MGZ10 x4¢ 14p khi nhip \énh thdng bdo. Khdi didu khidn

(MG7:10) chifa frang thai va cdc thang sd 1&nh.
Ban cé thé sif dung cac khGi didu khién N.
D& vai MSG lign tuc, cdn 13p didu kign cho bic thang
14 dang cnl mdt 1n quét.
e | Sehabes
15 EN - Enable
" ST - Stat Ba
13 DN - Done BR
12 ER - Emy Bt
b €O - Conlinuous
10 EW - Enabled-Waling
8 MR - No Resporse
.| TO = Tine Out Bt
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Céc lénh truyén khai

Kh6i diéu khi€n s6 nguyén (N) Kh@i diéu khién truyén khdi (BT)
Tir ngr | M6 ta T nglt nhic | Md ta
0 cédc bit trang thai .EN thru .RW | cdc bit trang thdi
1 s6 dém ti ngll yéu cdu .RLEN chiéu dai yéu cdu
2 s8 d&m tif ngl duge truyén DLEN chidu dai tif ngil dugc truyén/ma 1di
3 s tap tin - FILE s6 tap tin
4 sd phén tif ELEM sd phdn tir
.RGS nhanh/nhém/ranh

15 | 4] 13 |12 1 |10 Joo| 08| 07 |06 | 05| 04 | 03| 02| 01

| %
EN[ST|ON[ER| CO| EW|[NR| TO| AW | “ mck* *jgoup*™ sot |

= 2 . ) . 2o s,
W . SRS L RN 1A

3

i

— BTR ——————— BlockTransfer &, 40 gidu kign nhap chuyén tir sai sang ding, truyén khdi doc
BLOCK TRANSFER READ | prp dugc khdi dong cho 1/0 module trén nhdnh 1, nhém 0, module O.
Rack 1 Khéi diéu khién (BT10:100-6-word file) chira trang thai truyén.
m 0 Tap tin di liu (mo:ﬂdo} A noi luu tr d% lidu dog tir module. Chidu

0 dai BT (40) xdc dinh s& tif nglt dugc truyén. Truyén khdi khong lign
g::dH.BM :11:113 tuc dugc xEp theo hang va chi chay mgt I4n trén sy chuyén tigp
Length 40 bic thang sai sang ding; truyén khdi lién tyc dugc sdp x&p theo
Continuous Y hang 1ap lai nhiéu I4n.

Ban c6 thé sir dung kidu dit ligu N (s6 nguyén) cho khdi diéu khién.

2 Lk Cac bd xIr ly
CAc b xif Iy PLC-5/30, y o Lot
5/40 -5/40E, -5/40L -5/60, | PLC-5/40. -5/40L, Cac b xif ly PLC-5/60,

-5/60L, -5/80, -5/80E Sfﬁgﬂgﬁéﬁﬂlgmgéao -5/60L, -5/80, -5/80E
s:7 BT queue $:32 BT queue |S:34 BT queue -
bit # full for rack bit # full for rack | pit # full for rack
8o 0 08 10 08 2
[i":T6)) 1 1] 1 09 21
100 2 10 12 10 2
o 3 1 13 ! 23
12 4 12 14 12 24
13 5 13 15 13 25
14 6 14 16 14 26
15 7 15 17 15 7

® PLC-5/11, -5/20, va 5/20E cling la cc bd xif Iy
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l\léu cac cnéu kqen
tigp ghi duge kich

nhap chuyén tir sai sang dung‘ khdl chuyén
hoat cho Y0 module & nhdnb 1, phém O,

module 0. Khai didu khién {BT10:0 - 6 word file) chifa trang thai
truydn. Tp tin dit lidu chira df iéu d&€ ghi vao module ndy

(N10:10). Chidu da

i BT (40 x4¢ dinh 58 tif ngd dugc truydn. Sy

truy&n khdi kndng lign tuc duge x&p theo hang v chi chay mdt
I4n trén chuyén ti€p bac thang tif sai sang dlng: sy truydn khbi
lién tyc dugc sip x3p theo hang p lai nhidu !n. Ban cdn cb

thé dung kidy di i

du N (s8 nguydn) cho kh&i didu knién.

Cac lénh ASCII

Cac bit trang théi.
EN - Enabie
DN - Gone BE M - Emply Bt

EL} - Quaua
ER - Error DY 0 - Found BR

~ Hogt:ding"

ASGTallri.ho
ABL

Néu cic didu klen nhap chuyén tir sai sang
ding, b xir iy béo cdo s ky tyf trong 5H
d&m, theo chidu thuin k& cd céc ky f k&t
thilc dong va dit gid tri ndy vao U ngi v tri
clia cfu tric dify khién (RG:32.P0S). BY xif
iy con hidn thi gid tri nay trong & ky 1 trén
man hién thi.

ASCli Characters in
Butfer
ACB

NEu cic dide kign nhip chuyén tif sai sang
diing, bé I Iy bdo céo tong 6 ki 4 trong
by dém va d8t pid tr) ndy vao tT ngd vi te
(.POS} clia ol triic didu khin. BY xr 1y con
hi#n thi gid tr nay trong 8 ky ty trén man
hidn thi.

I~ ACB
ASCH CHARS I BUFFER
Charrwl 0
Corirl [
Charnciers
— A
STRING TO INTEGER CONVERSION
Stuznc T30
Dest NF123
75

Converi ASCIL String
to integer ACI

Trang thdi bit

NEu c4c didu kign nhdp 14 ding, b xir 1y
chuyén chubi trong $T38:90 thanh & nguyén
va fuu k8t qud trong N7:123

Hoat ding

o x&c 14p, ndu ngudn 13 am;
néu khing, sé& xdc 1ap lai
v x4¢ 13p, nBu ngudn > = 32,768 holc
< = -32,708; n¥u khdng, S8 xdc 1ap lai.
z x&c 14p, néu ngubn 1A zero;
n&u khing. s8 xac 14p lai.
S %ac 13p, ndu dich 13 am;

néy khdng, s& xac 13p tai
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Lenh

LG Hogtegng 0
— I Concatenate
s:mc:s CONCATENATE m svee Ngu cdc didy kign nhap 12 ding, bd X
SouceA  ST3EH0 ngi chudi trong ST38:80 vei chudi trong
SouceB  STATH §T37:91 va luu k&t qud vag 5T52:76
Degt $75276
— ASCH
::;mmm AEX Sy Bnc N&u cac difu kién nhip ta Ging, b xd 1l§r
Source g trich 10 ky tif bat adu tir ky i th 42 clha
Index . o §T38:40 va v kit qud vao STH2:75
Number 10
Dest ST5275
A Somert ¥iogor A3 gy g diéu kién nhap 12 ding, b0 X
INTEGER TO STRING CONVERSION AC chuyBn gid tri 876 thanh chudi va v kEt
W e qud vAo ST38:42.
[~ AL ﬁ?m Limes s cac didu kign nhdp chuyén tif sai sang
ASCI HANDSHAKE LNE ding, bd xir Iy sir dyng AND Mask va OR
Pt o Mask d8 x4¢ dinh s& xdc I14p hay xdc 1&p
R Mk ool (ai céc dong DTR (bit Oy va RTS (bit 1)
Cortrol G2 hay dé nguyén (khtng thay odi). Cdc bit 0
Channel Ralus va 1 clia AND Mask Iam cho {céc) dang
- nay dugc xdc lAp néu 13 1 va 08 (chc)
dong khong thay odi ndu 1A O, Bit 0 va 1
cia OR Mask lam cho (céc) dong dugc xéc
. {Ap N6 13 1 va khong thay a8i néu1a 0.
— ARD ASCH Pead
ASCI READ ARD N&U cic didu kidn nhdp chuydn tir sai sang
Channel 0 s B ding, 8 doc 50 ky tf tif bd dem va chuyén
Dest STE2TE EN - Enabie ching dén STH2:76. 50 hing ky ty doc
Control RE:32 DA - Done B4 dudc \uu trong RB:32.POS v hidn thi trong
Srig Lengh 50 ER - Emor Bl khung Characters Read cila phdn hign thi
UL - Unload I&nh.
EM - Emply i
EU - Quwoa
EI AEAD UNE ﬁ“ Fead Lhe N&u cac didu kign nhdp chuyén tlf sai sang
Channel 0 ding, s& doc 18 ky 1y {hoic d&n cuh dang)
Drst ST Saws B tif b9 dém va chuyén chiing dén ST50:72.
Cormrol RE:30 ON - Done B §4 igng ky tv doc dugc luu vao R6:30.POS
Swing Langth 13 ER - Exmor BY va hidn thi trong khung Characters Read
Characters froad 1S - Uirdoad ciia phan hién thi K&nh,
EM - Emply
£ - Guoue
[ ASC ASCH Sumg Seach g cdc difu kign nhdp a dlng, S€ fim
STRING SEARCH kism ST52:80 bit ddu iy ky ty thit *5. ddi
f':";* sm:g vai chudi duge phat hign trong S 3.40.
Soarch sTs28 Trong vi dy nay, chubi duge phat fign Vi
Resal © chi 55 42. N&u khong tim duge chudi, bit

i nho clia t8nh ASCI! §:17/8 durc xic 14p
va kit qua ia zero.
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Thuatang

N . N '_N [, il G . _
gﬁlmw Néu chubi trong ST37:42 13 dBing nhdt vdi chudi trong

ST38:90, 18rh ndy 13 ding. Chi ¥, diy /A 1anh nhip.
Chidu dai chudi khding higu ic s& 1am cho bit 16i nhé
8:17/8 cla Ignh ASCII dugc x4c 1Ap va ténh iy 13 sai.
[~ ARA m“w NBu cac didu kign rhdp chuyén tir sai sang ding, s& doc
ASCH WRITE/ S50 ky ty tlr ST52:76, ghi ching vao kénh 0 va nfi hai cdu
Lhannel Stzum B hinh ky w trong c&u Minh k8rh (m3c dinh CR/LF). S6 ky
m EN - Enable: 1y i duge luu trong RE:32.POS va hién thi trong khung
Bing Langih o oone Characters Sent ciia phn hidn thi 1arh,
(heracien Sa AL - Uekond
EM - Emply
EU - Queve
— ANT *ﬁ“ﬂ' Néu cde digu kign nhap chuyén tIf sai sang dang, s ghi
ASCHWAITE A 40 ky ty t ST37:40 vdo kénh 0. S8 ¥ t g&i dwc
Channel ¢ Staney Bty trong RG:23.POS va hién thi trong khung Characters Sent
Souros sTna0 EN - Enabie cla phin hién thi 1&nh.
g 8| oo
Charackys Sont UL - Urkoad
EM - Emply
EV - Quave
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PHU LYC B. CAC LINH KIEN VA KY HIEU
Bing 1. Cdc linh kién khéi tiép diém

Tidu chufn M logic
Ky higw | Mach Bidi thich @ 56 catalog 54 catalog
Ofu ddy [ D4u diy e ddy | D4u ddy
&p tim & ép cim @
gﬁ - T51 va TS1E x€p chbng d&n 6 khdi (6 mack), | 10250 | 10250 10250 | 10250
= trir khi £ quy dinh khac. ™ 159 TS1E | T50€
— TV 53 v T53E xEp chéng 48n 6 Xhdi (6 mach), 53 T6D T53E TROE
S Sha| 1 N0 ol khi ¢4 quy dinh knc.
NO - NG T1 wi TIE xép chéng d&n 6 ki {12 mach), trir T T4¢ TE TADE
= khi o quy Qjnh khag.
o T3 va TIE x€p chbng d&n & khidi {12 mach), trir T3 T42 T3E T42E
“hi £6 quy dinh khac.
x| T2 va T2E x&p ching dfn 6 khai {12 mach), ta | T2 4 TZE | THE
kiti ¢ quy djrh khic.
CAC KHOI TINH NA NG BAC BIET
i NG md tr¥. X€p ching dEn & kndi (6 mach), 1 { M — THE -
@l =] Lone Khi 06 guy dinh khie
i NO dong sam va NC tieu chufn. XEp ching dén |  T47 - T47E —
[ | eono-nc & ke, b khi ¢ qui gjnh khde.
Mat KO 4ong sBm i mdt NO tigy chufin, 157 157E —
— Khiing ding cho cong the chon d-wi til, cic b
[T'5[5 0 J{ECNONO  n6i dem hode ndi cdn gat 2 vi Iri hoac kidu ddy
~ kdu. X&ip chéing dn 4 khdi, s khi co quy
fjnh khac.
JLONG Hat iép difm NC mé trd. T45 xEp ching dén & | T45 - TASE
kb, trif khi ¢6 quy dinh khic.
Cac lidp difm xép chéng. Khong dlng cho cong |  T55 - T55E

! tdc chon 4-vi 1, cdc b nfi d&m halic cin gat
LONCECND 12 1 tr hosc kidu ady - Kéo. XEp chéng afin 4
khidi, brir khi cd quy dirth %hae.

G6 thém 15 %o d& chiing va ddp va rung doag. 150 T -
NG {ASPY T5¢ x€p chSn dfn & KM, tnr khi co cic quy
dinh khdc.

4 thdm K xo 8f chiing va 04p va rung dtng. T49 Ta1 -
2 NG (ASP} | T4S x¥p ching aén B khbi. trif khi cb c4c quy
dinh khac.

Cé tham 16 %o dé ching va dap vA mung ddng. T4 162 - -
NO-KC {ASF) | 748 xdp chibng a8 6 kWi, bl khi oo cae quy
dinh khdc.

Kné| chuydn tifip ngdn. Chi c4n hank tinh ngda | T2 - -
NO-NC (ST) | d# kich hoat cdc tidip didm. Xgp chéng dén 4
khii tnf khi c6 quy dinh khic,

B mych x¥p trong mt khdi, dinh mire cue T4 - -

03i 300V, Khdng ding cho cing tic chon 4-vi
| A trl hojc nhiin - xoay. X&p ching 0€n 4 KNGi, trir
i 28 quy dink khdc.

O Bi v c4c bb cdn pat, coing tic chon 4 - vi tri, b nhan — xoay v6i ma cam 9 v 15, chi dude phép
ding 18i da 4 kh6i tiép diém. Cic b) ddy — kéo chi ding t6i da 2 khéi tifp didm.

® Gifi han mdt cho m&i b vin hanb. Khodng cdch 1Am ~ tam 13i thidy 2.5 in, Khéng 1A vao cic hap
T-Line tidu chudn.

o || JE

H
i

o
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e

Cic linh kién b nhan - xoay G

Mo TA:
B& vin hanh vi Cam

B6 difu khidn nhdn - xoay két hop chilc nang clia nit
nhan va cng tdc chon. Cac ti¥p diém duge vin hanh 10250724111
bing tic ¢dng phdi hop xoay vanh ngodi va nhan nli. B VAN HANH VA CAM
Tucng tu hdu h&t cac finh kidn T-line, loai nay c6 hai
dang, thif nhét 1 dang linh kign roi dé I&p tai hign truding, Catalog va M3 cam
ther hai 1 bg ldp sin. Mau va 5 mi chon tif
, - A R kigu ng
Khi Iya chon cam vi khai 6&p diém, cdn xem xét chitc 1eu nat Bang 2
nAng vai vanh ngodi xoay d&n vi tri cho trudic khdag anh Doc | Ngang
nubing d&n nit nhan (ky higu 13 N), va d&n vi tri do véi 1250 | 10250
Alt duge nhan {ky higu D). Didu nay dugc thue hién cho Ben phing Tzat | To51
tirmg vi tri xoay clia vanh ngoai. B6 phing @ | T242 | T252
Xanh phing { T243 | T253 |1 0én 18
Ben dai T261 | T2M1
Bd dai @ 1262 | 1272
Xanh dai 1263 | 1273
~ZNG 2. CHON CAM VA KHG1 TIEP BIEM CHO CONG TAC 2 - vi TRi
T Wi tri vainh xosy
K “ | /| Ma cam| M2 cam| Ma cam| M& cam | M& cam | M2 camMa cam |M3 cam |M4 cam |M3 cam |& cam
e rormerrary B 2 3 4 5 6 w1 12 | 13 14
nn N D
tooo | ox heswfassm| - | o lahm 1= R R (R
2 L] X0 - :m::: . :EE_:"‘""" AGrBNG (A ais I
3 B0 | Xxx | - | - - kb wh ol - | -
‘ 0x oo I'-I-'N:EE-= Tt Y gi.-:.':-:. - - 1w
5 9X | OX Eyusiw | ~.- -[:u:,,_-_.,, -
1 n ATS
6 ox | xo | 20 _ -
? BX | XX AowBa0 s w| oot |.-'-.|n:t:-j::[::j= = e
] o - aaa - .
C el el - LS e sher < |
fad Ll =
10 Ko xe Bregltaax Aaa o |1 R Ll
" X0 | xx fopam|f0R - | 0 | .- el LV 1) e ] R R PR
L3 prl el - e LT [ PP o I INPOUR IR B
e I T s A Bl | Awp b
1 XX | X0 [haei[8ase '@“:E: :U: ayTm
n

© Khong dung cho ding (Stop) khdn cip
® N = Nit & v tri binht thufing; D= Nhan nit.
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Bang3.  Chon cam va khéi ti€p di€m cho
cong tac 3 - vi tri

xp AR Mi cam | M cam| M4 cam | Ma cam |M3 cam |Ma cam | Ma :E:::
m cam o 4s
hop N ! - 2 g0 [} 15 16 17 18 Méc ndi tléﬂ
Thit ty mach @
wo|wo[wo e
] 4
1(o0fo0 ox AEEmip Xl - himelihm| - (A K Méc song song
$(00|0% |88 | i |remml o | o |eeam|, s Céc ndi két ndy khong
e looloxloxl o | o P2 | 77| 7 [SEE duge thye hign & nha
FISEEXI4E| G el | | | may. ot due g
T H | 7 thich trong bdng Iya
ee . . .- cew —_— .- -
8 |oo|xx[x0 pex P Wizt Ay MRE . M gk S ehon theo yéu cdu,
g loo|xx|xx|sssm| -+ | -- e | oo | .. ... nhung phai dugc thyc
10, 0-X.1.0.04.0.0 e e T hign & noi sif dung
[ 38 4
1 oxloofox Asswm| ot - 't:j...t—tj- SR
12 lox|oo|xx R U ]
= H
:E oxjox|oo - e L]
0X|0X|0X - - “":j-
5 (ox|xx|o0o0 A .. pEE.
18 XXX |0X IE‘J“-—:I‘ e --- .- - - :
v lox|xx|xx hsmlo® ... Bo van'han'n ROTO-PUSH
2 H véi nit phing
18 Xo0|00]|00 1[:: = -
(] "
19 X0|00|XX == Mok —-. el £da A
20 |X0[00|Xx0 A | o
] [ 3
21 X0|XXjo00 .- e ... - LT POV i
[ 4
2 [ X0 | XX | XX |Apserkfhpusn Ase (8 s |4 pring X
23 X0 [ XX |XO0|Agsag|] --- .-- ][::‘ i
o
2 [xo|xo|xo f e A o
[} L4
25 X0| X0 (XX - aea dat i 0
28 | XX| 00|00 [00em] --- au.xol"f‘-!‘. 5 e LE T
27 |Xx|00/|0xX T R R
28 il oanstor ol ek cakl e t
BXX]00|XXf - |l ]
P e BO van hanh ROTO-PUSH
A B0 B o il LT 10 et Maastl (PPL /it véi ndt dai
lt:jﬁ IU‘ g | Lo Baia =3 ltJ‘
L} 41 '3 8 13
LR T i bR NP i
R e
B ([[4

© Gidi han dén 4 khdi tidp diém

® N = Nit nhdn & vj tri binh thuting
D = Nh&n nat.
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Nhap cap buéc/ chuyén tiép

Bude va chuyén tiép duge nhép theo ciip. Bé bisdn tdp SFC chi cho
phép ban nhédp cdc cip bude va chuyén tiép dung. Ban hiy xem vi du
dudi day vé cac cap budce/ chuyén tiép dang.

Quan trong: Moi tap tin chuyén ti&€p déu phai ¢6 1énh didu kién
EOT (ké&t thiic chuyén tiép). N&u khéng ¢6 1énh nay, b xi 1y tu déng coi
t4p tin chuyén tiép la ding.

Cdc vi du trong phdn nay néu ra cdc bude can thire hién sau khi ¢6 tap
tin chuong trinh.

Bdng 4 minh hoa phuong phdp nhip buéc va chuyén tiép don gidn.
D& nhap cdc edu tric SFC, ban b4t diu tir man hinh lira chon SFC Edit.

Bang 4: Nhap Budc/ Chuyén tiép don gidn trén bd xi¥ Iy PLC-5

Cip budc/ chuyén ti€p Thifc hign

[F3] - G&n k&t bude/ chuyén ti&p
hodc

[F4] — Chén bude/ chuydn tigp.
Bua con trd dén tap tin chudng trinh budc.

¢ap | [F1]- Chon budc
budc/chuydn ti€p | Bua con trd dén tap tin chudng trinh chuydn ti€p.

-1 dor gian [F2] - Chon chuyén tiép

[Enter] d& trd v& lya chen SFC Edit
[F9]— C&u hinh/xay dyng

[F1G] — Sd d& xay dyng

Bang 5 trinh bay cdc tde vu ban ¢6 thé thuc hién trén man hinh
Assigning Ladder Logic (gdn ké&t hodc cheén bude/ chuyén ti€p).

Bdng 5. Céac tdc vy kha dung trén man hinh Assigning Logic

Tae vy Nhén phim
Chon sb tAp tin dugc lam sang cho budc hign hanh [F1] — chgn budc

Chon s8 tap tin dugce 1am sdng cho chuydn tigp hién hanh | [F2] - Chon chuyén tiép

Chon nhiu budc va chuyén tiép trong cdy tric hién hanh | [F3] - BuSc/chuyén tidp ké tidp
(nhanh), dua con trd dén budc hodic chuydn tidp ké tidp.

B& tap tin chuang trinh dang dugc trd vac [F5] — Bd chon tap tin
Tao tap tin chudng trinh [F6&} — Tao tap tin
B4i tén tap tin chuong trinh dang chen [F10} ~ D& thn tap tin
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Tao sy lya chon va cac nhanh dong théi

P& tac cdac nhdnh, ban hiay xem cde buéc trong Bang 6

Bang 6. Nhap budc/ chuyén ti€p nhénh Iya chon trén
bd xtly PLC -5

Céc cép bude/ chuyén tigp

Nhidn phim

]

=T~ To1 =1 T02 107

Mot

cap

) e/

chuyén
tiép

|8TEP01|ISTEPM|...--.@'EP07 1 Mt

— To8—— T09 T4

cap
) budie/
chuydn

tigp

[F1] = Chgn nhanh

[F3] - G&n két, ho#c [F4] - chén
G5 didgm cudi cha nhanh (gd s n
nh&t dé gén k&t nhdnh & cudi

cdu trac hign hanh)

[Enter]

| Bua con trd dén chan nharh

[F1] — Kéo dai bén trdi, hodc [F2] -
kéo dai bén phii cho moi chan
nhanh

Bua con trd dén nhanh budc trudc.

[F5] - Chinh slra budc/chuyén tiép.
Bua can trd dén tap tin chuong trinh
budc.

{F1] - Chon budc

[F3) - Budc/chuyén tiép ke tiép
Bua con tré d&n tap tin churgng trinh
chuyén tiép.

[F2] - Chon chuyén tiép

[F3] — Budc/chuyén tiép k& tigp
Xa¢ dinh cac chuyén tiép con lai

[Enter] trd vé iya chon Selected
Branch

{Enter] tr& vé Iya chon SFC Edit

Bua con trd dén chuyén tiép dudi,
thudc nhanh bat ky

[F4] - Chén budc/chuyén tigp

Xac dinh cac tap tin chudng trinh
buéc va chuyén tiép

86 sung cac budc/ chuyén tigp cho
cac dudng dan con lai trong
nhanh

[Enter] trd vé SFC Edit
[F9] - SFC config/Build
[F10] — Build Chast
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Bang 7. Nhép bud

c/chuyén ti€p nhanh ddng thdi trén

b xii ly PLC -5

Cip buéc! chuyén tiép

Nhén phim

Mt
cip
bude/
chuyén
tiép

Mot
cdp
buc/
chuyén

tigp

[F2] - Nhanh ddng thoi

[F3] - G&n k&t

Gib Giém ké&t thuc nhanh

[Enter]

[F1] — Kéo dai bén trai, hoéc

[F2] - kéo dai bén phai cho moi’
chén nhanh

Dua con trd dén budc trén nhanh
tan cung bén trai.

[F5] - chinh slia budic/chuyén tiép

Dua con trd dén tap tin chuong
trinh budc

[F1] - Chon budc.

[F3] — Budc/chuyén tiép ké tiép

¥4c dinh cac tap tin bude con lai.

[F3] - Budc/ chuyén tigp é tiép.
con trd @ trén chuyén tiép
nay.

Dija con tré dén tap tin chudng
trinh chuyén tiép.

[F2] - Chon chuyén tiép

[Enter] trd vé lya chon
Simultaneous Branch

[Enter] trd vé ya chon S5FC Edit
[F8] ~ SFC Config/Build
[F10} — Build Chart
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MUC LUC

PHAN 1. PIEU KHIEN DPONG CO BANG CO DIEN TU ..o

Bai tap 16n 1.0. Cac mach ditng - khdi djng

Thi nghiém 1.1. Hai b§ khéi déng déng co....coooeeceeens
Thi nghigdm 1.2, Hai c¢ip dimg — khéi déng ..o
Thi nghigm 1.3. Khéi déng lan lugt ..o
Thi nghiém 1.4. Thif tu nit nhan don .....ccoovevcencvincrnernnnnes
Thi nghiém 1.5. Cdc¢ dén khong theo thd tu....cooocevinnnne

Bai tap 16n 2.0. Cic mach chay - diing theo chu ky ..........
Thi nghiém 2.1. Chay /dimg - Ngit — Td 40ng ...eeoecrveeenennee
Thi nghiém 2.2. Relay chay —dimmg 1 ...
Thi nghiém 2.3. Relay chay —ding 2.l
Thi nghiém 2.4. Relay chay — diing 3......ccoovvivicninnnrcnininrnnens

Bai tap 3.0. Mach thuédn/dao

Thi nghiém 3.1. Mach thuin/ ddo tiéu chudn........................

Thi nghiém 3.2. Ditng ddo chiéu — chay ~ diing ddo chidu

Thi nghiém 3.3. Bén bé khdi déng chay thudn ...

Bai tap ldn 4.0. Cic mach thdi chuin

Thi nghiém 4.1. Khéi d6ng theo thif tu thoi chudn 1 ...........
Thi nghiém 4.2. Khéi dong theo thit ty thdi chudn 2 ...........
Thi nghiém 4.3. B6 nhdn thai chudn .....c.cccocmimmicnvercrnionne
Thi nghiém 4.4. Mach chuy&n mach thoi chudn ..........c.......
Thi nghiém 4.5. Mach dién dich hai t8¢ @ .....c..ccovvreencnnen.

Bai tap 16n 5.0. Hé thong truyén déng AC
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PHAN 1. LAP TRINH c.vveooeeeeeeeeeesseeseesseeessscossosssssssessasesssssasessessasnenees 55

Bai tdp ldn 6.0, STOP - START (PLC) 68
Thi nghiém 6.1. Khéi dong theo thd tu......iinn, 63
Thi nghiém 6.2. Khéa/méd khéa...................inm. 63
Thi nghiém 6.3. Cai dat lai diéu khién chinh (MCR)............... 64
Thi nghiém 6.4. Ty ddng — bANRE LAY .vvrereeeeerreecireeciesisies 66
Thi nghiém 6.5. Cac dén sdng khdng theo thi tu ... 67
Thi nghiém 6.6. Mach logic thi nghiédm ..o, 68

Bai tap 16n 7.0. Chay va chay ditng 70
Thi nghiém 7.1. Bd chon chay/dimg ... 74
Thi nghiém 7.2. Dich chuy&n bit ......cccoveermreceermnennneercnreeeias 75

Bai tdp 1dn 8.0. Biang tdi bao 77
Thi nghiém 8.1. Thi ty déng co theo th¥i chudn ... 83
Thi nghigdm 8.2. Mach th¥i chudn dap cdt .....cccovrecmneeennrevcnes 84
Thi nghiédm 8.3. B) thoi chudn chu Ky ..o 85
Thi nghiém 8.4. Khéi dong khéng theo thif tif ..o 86

Bai tip 16n 9.0, Thuin dao (TOF) 87
Thi nghiém 9.1. Thuan/dao va thadp — €a0 ...ooovvriiecccecne e 91

Bai tap 16n 10.0. B dém thuan/ngude 93
Thi nghié¢m 10.1. Bé dém chai 1 ... ..o, 97
Thi nghiém 10.2. Bd d6m chai 2 ..ooeeeeeeeeeseesesnesseconsernnenes 98

Bai tap 16n 11.0. Thuan/Dao (theo thif ty) 99
Thi nghiém 11.1. Thing dien .....occeeomrecrrrireecicrccecieein 104
Thi nghiém 11.2. Cai dat lai vi tri dUng ....ccovvviiiinnccnniinnnns 104

Bai tdp Ién 12.,0. Chu k¥ ép.. 106
Thi nghiém 12.1. Chuyén ddi nhiét @9 .......ccceevrrecmrrccmrnrrrannnn 111
Thi nghidm 12.2. NUGC S8 ..ocoveiiireecirnrecnrnerrssesievcecoeeeeeeeee 112

Biai tip 16n 13.0. Thumbwheel 113
Thi nghiém 13.1. Khéi ddng khéng chudn ..o 118
Thi nghiém 13.2. Chuyén d8i nhiét dd 2 ......ccoorrrcrvrrerrrcrvecncns 119

Bai tiap 16n 14.0. Péng co da tée d§ 120

228



Thi nghiém 14.1. Dén sdng theo that taf .......cooociinniiiiiinnns 125

Bai Tap Lon 15.0. Quy trinh luu tri 127
Thi nghiém 15.1. Qua trinh luu tri¥ #2 ., 132
Thi nghiém 15.2. Céng thidc bdnh mi Hungary .....ccccccnvvvine 133

Bai tap 16n 16.0. Hé théng bing tai 135
Thi nghiém 18.1. Bang tdi h8p ...ccccoorriiircce s 141

Bai tap 16n 17.0. Day chuyén son phun 142
Thi nghiém 17.1. Sy dich chuyén vOng ...cooovevrrnvecrencene. 147
Thi nghiém 17.2. Bé ghi dich chuy&n phai va tréi .....cooveen... 148
Thi nghiém 17.3. Dich chuyén vao song song ra ndi tiép ...... 149
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