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CHUGONG 1: PIEU KHIEN LOGIC
1.1. KHAI NIEM QUA TRINH PIEU KHIEN

“Piéu khién” 1a qua trinh cia mot hé thdng, trong d6 dudi tac dong cua mot hay
nhiéu dai lugng vao thi dai lugng ra sé thay ddi theo mot quy luat nhét dinh.

1.1.1. H¢ thong diéu khién

Heé thong diéu khién bao gdm thiét bi diéu khién va ddi tugng didu khién, duoc thé
hién nhu so dd hinh 1.1,

Tin hi€u nhicu z —»,

Day chuyén san xuat Doi tuong diéu khién =
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Xe

Tin hi¢u diéu khién
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Xel —» 1. X m
Thict bi diéu khién >
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Hinh 1.1. So d@6 hé thong diéu khién
Poi tirong diéu khién: Thiét bi, may moc trong ky thuat.
Thiét bi diéu khién: Céc phan tir truyén tin hiéu, phan tir xtr Iy va diéu khién, co cu
chép hanh, thé hién nhu so d6 hinh 1.2.

Phan tir xur 1y va
dicu khién

\ 4

v

P/tir truyén tin hiéu Co céu chap hanh

Hinh 1.2. Céc phan tir ciia hé thong diéu khién
Trong do:

Phan tir truyén tin hiéu: nhan nhiing gia tri cia dai lugng vay ly va la dai lugng
Vao...

Vi du: cong tac, nat bam, cong tac hanh trinh, cdm bién, ...

Phan tir xit Iy tin hiéu va diéu khién: x@r 1y tin hiéu vao theo mot quy tic logic, lam
thay ddi trang thai ctia phan tir diéu khién, diéu khién dong nang lugng theo yéu cau dé
1am thay ddi trang thai ctia co cAu chap hanh.

Vi du: van déo chiéu, van chan (van mot chiéu, van logic OR, van logic AND), van
tiét luu, van ap suit, role, phén tr khuéch dai, phén to chuyén ddi tin hiéu, ...

Co cdu chap hanh: thay dbi trang thai ciia d6i twong diéu khién, 1a dai luong ra ciia
mach diéu khién.

Vi du: xilanh, dong co, bd bién d6i ap luc.v.v.



Tin hiéu diéu khién: dai luong ra x, cua thiét bi didu khién va dai lugng vao x. cta dbi
tuong diéu khién.
Tin hiéu nhiéu z: dai lugng dugc tdc dong tir bén ngoai vao hé théng va gay anh huong
xau dén hé thong diéu khién.
1.1.2. Céc loai tin hi¢u diéu khién

Thong tin (tin hi€u vao x, va tin hiéu ra x,) dé cho mach diéu khién hoat dong theo
mot quy luat dinh sin co thé thuc hién dugce nhu tin hiéu ap sut, gia tri ap suét duoc
goi la thong s6 tin hiéu. Tin hiéu tuong tu (lién tyc) va tin hi€u rol rac dugc thé hién
qua hinh 1.3.

Roi rac
Twong tw - X - :
Tin hiéu s6 Tin hiéu nhi phan Tin hiéu bd ba
‘ ‘ ~J | ‘ L] ‘ 00
\ - -

Hinh 1.3. Phan loai tin hiéu
1.2. CAC PHAN TU LOGIC
Trong diéu khién logic c6 hai trang thi, d6 1a trang thai “0” va trang thai “1”.
Vidul:
Néua=0thiL=0

o <XL> | Néua=1thiL=1

| Taco thé victL=a

Trong d6: a 1 nit 4n thudng mo; L 1a dén tin hiéu.

Néub=0thiL=1
b L Néub=1thiL=0

I 1 ® I TacéthéviétL:I;

Trong d6: b 1a nat 4n thuong dong; L = b la phu dinh cua b




Vi du 3: Mot phan tir va so d6 mach diéu khién logic khi nén thé hién nhu hinh 1.3.
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Hinh 1.4. So d6 logic khi nén
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Hinh 1.5. So do logic dién khi nén
Khi 1.1 (0) (c6 tin hidu A7) = 1.2 lui vé
Khi 1.1 (1) (c6 tin hiéu A") = 1.2 dudi thang
Céc phan tr logic co ban duogc ky hiéu nhu & bang sau (tiéu chuan EU va USA):

S6 TT Ky hiéu Tén goi
—1 1 —>o—
1 NOT
Theo tc EU Theo tc USA
>
2 — 1 AND
Theo tc EU Theo tc USA
- © b -
3 —] —> NAND
Theo tc EU Theo tc USA
4 {2 D OR
Theo tc EU Theo tc USA
— j}
5 — NOR
Theo tc EU Theo tc USA
TF >
6 — XOR (EXC-OR)
Theo tc EU Theo tc USA




1.2.1. Phén tir logic NOT (Phii dinh)
Ta c6 phuong trinh logic L =a
Phan tit NOT dugc biéu dién: khi 4n nit a, role ¢ mat dién = béng den L tat; nguoc lai

khi nha nut a, role ¢ c6 dién = bong dén L séng.
s 1
- ( — 2
L
¢ 1 T A
| | ® L tin hiéu ra
0

So dé tin hiéu

tin hiéu vao

Bang chan ly Ky hiéu
a L al, L a L
0 1
1 0 Theo tc EU Theo tc USA

1.2.2. Phin tir AND (Va)
Phuong trinh logic L = a.b
Phéin tir AND (va) duogc biéi dién: khi 4n nat a ddng thoi 4n nut b, role ¢ ¢6 dién =
bong dén L sang.

a b

1 L OC .
L -"H _______ ]—”_l tin hi€u ra

So do tin hiéu

tin hiéu vao

]_l tin hiéu vao

p— o p— O =
1

S

Bdng chan Iy Ky hiéu
a b L a a
0 0 0 W& EE b L
0 1 0 Theo tc EU Theo tc USA
1 0 0
1 1 1

1.2.3. Phan tir logic NAND (Va - Khong)

Phuong trinh logic L = ab=a+b

Phén tir logic NAND duoc biéu dién: khi 4n niit a ddng thoi 4n ndt b, role ¢ mat dién
= bong dén L tit.



tin hiéu vao

tin hiéu vao

|_ tin hiéu ra

c
S = O = O

So do tin hiéu

Bang chan ly Ky hiéu
a b L
0 0 1 a_ L 4 L
o—
0 1 i b | & b
1 0 1 Theo tc EU Theo tc USA
1 1 0

1.2.4. Phin tir logic OR (Hoic)
Phuong trinh logic L=a+b

Phan tir hodc duoc biéu dién: khi 4n nit a hodc b, role ¢ ¢6 dién = bong dén L sang.

a c a 1 tin hicu vao
— b O—
|
L b tin hiéu vao
° -
|
I
L tin hiéu ra

So do tin hiéu

Bang chan Iy Ky hiéu
a b L a a
0 | 0o | o0 bl b -
0 1 1 Theo tc EU Theo tc USA
1 0 1
1 1 1

1.2.5. Phan tir logic NOR (Hoic - Khong)
Phuong trinh logic L=a+b=a.b



Phan tr logic NOR duogc biéu dién: khi mot trong 2 nut 4n a hodc b dugc thuc hién, thi
dén L tit. Dén L sang khi khong c6 tin hiéu nao thyuc hién.

a b C 1F---
— () 2 tin hiéu vao
c L 1p----- T
| ® b tin hidu vao
0
L1 [] tinnicura
0 :
So do tin hiéu
Bdng chan Iy Ky hiéu
a b L a a
0 | 0 1 b | > p b L
0 1 0 Theo tc EU Theo tc USA
1 0 0
1 1 0

1.2.6. Phan tir logic XOR (EXC - OR)

Phuong trinh logic L = ab+ab

Phan tur logic XOR dugc biéu dién: khi 4n nat a hodc b, role ¢, hodc ¢, c6 dién = dén
L sang; khi 4n ca 2 nit dong thoi = dén L tit.

a Cc 1 .

L a tin hiéu vao

0
C

1 @_ 1f--n--- o

c, © b tin hiéu vao

| 0
C2 Cl 1____ - - .
— L I_ —ltinhléura
0

So do tin hiéu

Bang chan ly Ky hiéu
a b L . .
0 | 0 | o0 nEE ZI>L_
0 I ! Theo tc EU Theo tc USA
1 0 1
1 1 0

1.2.7. Phan tir logic OR/NOR
Phuong trinh logic: Ly =a+b; L,=a+b= ab



Phan tir OR/NOR c¢6 hai tin hiéu ra L;, L, duoc biéu dién: khi chua 4n nat a hodc b,
role ¢ chua c6 dién = bong deén L, tat, L, sang; khi 4n nut a hodc b, role ¢ ¢6 dién =

bong den L, sang, L, tét.

— b O—

a ‘

Bang chan ly

b L, L,

—l—= Ol o ™

— o = O
—t | | | O
SO IO

1.2.8. Phin tir logic AND - NAND
Phuong trinh logic: L, =a.b; L, = ab=a+b
Phan tir logic AND - NAND c¢ hai tin hi¢u ra L;, L, va dugc biéu dién: khi chua tac
dong nut dnavab= L, tit, L, sang; khi 4n a déng thoi 4n b, role ¢ ¢6 dién = S,

sang, L, tt.

la b O°
c Ly

_|
L,

Bang chan ly

a b L, L,
0 0 0 1
0 1 0 1
1 0 0 1
1 1 1 0

1
2 [ ]tin hicu vao
1h----- S
b tin hiéu vao
0
L, I ) tin hi¢u ra
0
L, =1 |_ " [tin hi¢u ra
So do tin hiéu
Ky hiéu
a_ Ly
b=z} 1
Theo tc EU

tin hiéu vao

tin hiéu vao

tin hiéu ra

tin hiéu ra

1

a

0
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b

0

1.__ PR - -

il [T

0

LI )
So dé tin hiéu
Ky hiéu
a ) L
b_&y'c)_L2
Theo tc EU



1.3. LY THUYET PAI SO BOOLE

Trong k¥ thuat diéu khién, gia tri cua cac tin hi€u vao va tin hiéu ra dugc viét duéi

dang bién sb cua dai s6 Boole.

1.3.1. Céc quy tic co bin ciia dai s Boole

(ta c6 thé quy wéc dé thudn tién viée tinh toan: trong 1y thuyét dai s6 Boole phan tir

logic AND 1a "."hodc "A"; phan tir logic OR 1a "+" hodc "v")

Phép todn lién két AND (va): L = a.b.c (hodc c6 thé viét L=a AbAc)

LL1=1(1AlAl=1)

1.0.0=0(1A0A0=0)

1.1.0=0(1A1A0=0)

1.0.1=0 (1A0A1=0)

0.1.1=0(0A1A1=0)

0.0.0=0(0A0A0=0)

Phép todn lién két OR (hodc): L =a +b +c (hodc c6 thé viét L=avbvec)

1+1+1=1(1v1ivi=1)

1+0+0=1(1v0v0=1)

1+1+0=1(1v1v0=1)

0+1+1=1(0vIivi=1)

1+0+1=1(1vOovi=1)

0+0+0=0(0v0v0=0)

Phép todn lién két NOT (phii dinh): S=a

0=1

1=0

a. Quy tdc hodn vi: Cac toan tir a va b ¢ thé hoan vi cho nhau
L,=ab=ba(S=anb=bna)
L,=a+b=b+a(S=avb=bva)

Ta c6 thé biéu dién nhu & bang dudi:

Cu thé:

Cu thé:

Cu thé:

a.b=Db.a a+tb=b+a
So d6 mach dién | So dd logic So d6 mach dién | So db logic
a a a a_ a
a b ] L L L L
—II—II—b_&—b_} ‘[:b:]’ LN @*
Theo tc EU Theo tc USA Theo tc EU Theo tc USA
b b b
] L—] L b b
b a - — — L L
| a—> ﬂa}a_ﬂ—@—
Theo tc EU Theo tc USA Theo e EU Theo 1o USA




b. Quy tdc két hop:
L, =abc=(ab)c=a(bc){L=anbac=(anb)ac=an(bnac)}
L,=a+b+c=(a+b)+c=a+(b+c){L=avbvec=(avb)vc=av(bvc)}
Ta c6 thé biéu dién nhu ¢ bang dudi:

(a.b).c =a.(b.c) (atb)+c=a+(b+c)
So dd mach dién | So dd logic So d0 mach dién | So db logic
a_ a a_
b | & b | 21 [
a b ¢ — | L b — >1 L
AHHF | . & . ¢ 3
a a B
a b ¢ O b L
AHHE| b & L b 2l =
| & c c (=

c. Quy tdc phan phoi: Phép toan lién két AND, OR va NOT dugc két hop v6i nhau
Li=(ab)+(cd)=(atc).(atd).(b+c)(b+d)
L, =(a+b).(c +d) = (a.c) + (a.d) + (b.c) + (b.d)
L;=a.(b+c)=(a.b)+ (a.c)
Ly=a+(bc)=(a+b)(atc)

Ta c6 thé biéu dién so dd mach dién va so dd logic nhu sau (chi biéu dién Ss, S4):
L;=a.(b+c)=(a.b)+ (a.c)
L;=a.(b+c)

So d6 mach dién So do logic

a b a
b &_L3
|c| ]
< |2l

a|b|c| bc | L;j
0j0f(0] O 0
00 (1] 1 0
O 1]0] 1 0
0|1 1] 1 0
1100} O 0
11011} 1 1
1| 1(0] 1 1
1| 1|1] 1 1
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(a.b) + (a.c)

L3:

So' do mach dién

Sor d6 mach logic

>] —°

Ls

&
&

a.c

b |
L]

-

:

a.b

C

b

a

a+(bc)=(a+tb)(atc)

L4:

L,

~
3
|
N N
o | ol
=
5
+ < )
<
m m
+
S & o
| .FL
—

c|atb|atc

b

a
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Ly=a+(b.c)

_I: _
O-‘—
L
T
|o |c )
&
|
v
I

alb|c| bc| Ly
000 O 0
0jo0f1] 0 0
O/ 1(0] O 0
0|1 1] 1 1
1100} O 1
1jof1] O 1
1| 1(0] O 1
1| 1|1] 1 1

d. Quy tdc nghich ddo (quy tic Morgan)
Phép toan lién két AND duoc chuyén dbi thanh phép toan lién két OR bang phép toan
phii dinh NOT va phép toan lién két OR duoc chuyén ddi thanh phép toan lién két
AND bang phép toan phu dinh NOT:

ab=a+b;abc=a+b+c

a|blal|blab ab a+b
ojoftTlto] 1 a [ bl
ol1l1loo] T1g b s |
rlofoli]o] = . I

1#
11001 0 0

12



a+b=5.5;a+b+c=a.b.c
al/blal|b]| ath a+h a.b
0,011 0 a | al 1
110011 1 T v b 0
1l1lolo] 1 0 —1' Pol
e. Quy tdc hap thu
a+t(ab)=a
a|b|ab]|at(ab)
N 00| 0 0
a b}J o1 0 0
L | | 10| O 1
1|11 1
a(at+b)=a
a|b|atb |a.(ath)
a 00 0 0
_|a b 01 1 0
110 1 1
1|1 1 1
fQuytcfcbit
a+(£.b):a+b
) : a|b|ab |atab| ath
| a C)J ﬂb} 0lo] o 0 0
0|1 1 0 1
110 1 1 1
1|1 1 1 1

13



(a+b ab

alb| a+b a(5+b) a.b
— )—I::\::I~ o/o0| 1 0 0
01 1 0 0
L 1ol o 0 0
1|1 1 1 1
g. Quy tdc don gidn cdc lién két
0.a=0 la=a aa=a a

—°°—|I——°—°—|I——II—II——II—N—

0+a=0 l+a=1 ata=a a+a=1
T O 4o Tk
a a a -
a
1.3.2. Vi du minh hoa dai s6 Boole
Vidu 1: Tt phuong trinh logic sau day
= (Q.E.c.a)+ (a.b.E.a)
Hay thiét ké so dd mach logic, sao cho sd phén tir logic it nhat va sir dung s6
phan tir logic don gian véi sb cong vao cang it cang tét.

Tt phuong trinh logig S, ta c6 thé thiét léé duogc so dd mach logic nhu sau:
a c

1 1 1 1

[ Q Q [®)

I~

L
| [

Hinhl.6. So do logic

So db logic trén bao gdbm: 4 phan tir NOT: a,b,c,d
2 phan tir AND véi 4 cong vao
1 phan tir OR véi 2 cong vao
= ta c6 7 phén tir
Theo quy tic Morgan, ta bién d6i nhu sau:

abcd=a+b+c+d
Véabgd:&b@+d)

14



Ta co: L:(a+b+€+d)+(a.b.c+d])
a b ,c d
I 1

1

I |I:
> P/

Hinhl.7. Sor do logic
So d6 mach logic sau khi bién d6i gdm 5 phan tir:
1 phan ti NOT
1 phan tir NOR véi 4 cong vao
1 phan tr OR véi 2 cong vao
1 phan tir NOR véi 2 cong vao
1 phan tir AND véi 3 cong vao
= Nhu vay sau khi bién ddi thi s6 phan tir s& it hon.
Vi du 2: Hiy don gian mach diéu khién c6 phuong trinh logic sau déy:
L= (a5)+ (ab)
Tir phuong trinh trén, ta c6 so dd logic va bang chén 1y sau:

a b

—_— = OO W
—_— O = O o
OSi=—= o

| L

&
| [

&

Hinhl.8. So do logic va bang chan Iy
Theo quy tac phan phoi, ta bién o1 nhu sau:
L=(ab)+(ab)=(a+a)a+b)b+a)b+b)
Theo quy tic don gian lién két, ta co:
(@+a)=1 va (b+b)=1
Nhu vy phuong trinh duge viét lai nhu sau:
L=(a+ b).(l_) + 5)

15
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Theo quy tic Morgan: (B + 5) =ba
= Phuong trinh logic don gian: L = (a + b)(ﬁ)
Ta 6 so d6 mach logic don gian véi 3 phan tir:

a b

=

ol g i
| [

—= OO W
—_ o = O o
(=3NNS Nl N e

Hinhl.9. So do logic va bang chan Iy

1.4. BIEU PO KARNAUGH

Pé don gian mach logic hay mach cong tac bang quy tic dai s6 Boole thi kha phirc
tap. Vao nam 1953 nha toan hoc Karnaugh (nguoi Anh) di phat trién mot phuong
phap giai bang biéu dién do thi, goi 1a biéu do Karnaugh. Nhd phuong phap biéu do
Karnaugh ma ta c6 thé st dung it quy tic dé don gian nhitng phuong trinh logic phirc
tap v6i nhiéu bién.

Biéu d6 Karnaugh bao gdm nhiéu khéi va biéu dién tat ca kha ning dang phép hoi
tu toan phan. Dang phép hoi tu toan phan 1a phép toan lién két AND, bao gdm tat ca
cac bién va phu dinh cua bién.

1.4.1. Biéu d6 Karnaugh véi 2 bién

b b
L 2
a 00 01 alb| L
- . 0/0] 0
a. a.
T ; 011
a 10 1 11010
~ L 11
a.b a.b

Céc khéi cua dong thir nhat (1 va 2) gdm phu dinh cua bién a, khdi cua dong tht 2 (3
va 4) bién a.
Tuong tu khdi ctia cot thir nhét (1 va 3) bao gdm phu dinh cua bién b, khéi cua cot thir
2 (2 va 4) bao gom bién b.
Vi dy: Co phuong trinh logic v6i 2 bién sau:

L =(ab)+(ab)

16



Piéu kién dé phuong trinh trén o tin hiéu “1” & cong ra L 1a khéi 2 va 4. Vi 2 bién ta
c62*=4 dang phép hoi toan phén. Khdi 2 va 4 duoc gach chéo.

Trong biéu d6 Karnaugh 13 2 dang phép hoi toan phan c6 trong phuong trinh nam ké
can nhau (c6t 2). Hai dang phép hoi toan phan ké can nhau c6 tinh chét 1a mot trong
hai bién c6 gi4 tri thay doi, thi bién tha 2 khong thay doi. Nhu & trén, bién c6 gia tri
thay d6i 1a b = ta bién d6i phuwong trinh trén nhu sau:

b.(a+5):L
at+ta=1
b.1=S =b=L

Ta thay thoa man phuong trinh logic trén, do dé chi can tin hiéu b.

Trong biéu dd Karnaugh c6 2 dang phép hdi toan phﬁn nam ké cin nhau, thi lic nao ta
cling c¢6 thé don gian dwoc. (Nam ké can nhau c6 nghia 13 trong ciing mot dong hodc
trong cung mot cdt)

1.4.2. Biéu @6 Karnaugh véi 3 bién

Vi 3 bién ta c6 2° = 8 dang phép hoi toan phan nam trong 8 ving (duoc ky hiéu ving
1 dén ving 8) va duoc biéu dién trén biéu d6 Karnaugh sau:

C C
1 2
a 000 001 b
a.b.c a.b.c
Sl 3 4
a 010 : 011 b
a.bic ab.c
St 6
a 110 111 b
ab.c ‘ab.c
7 8
a 100 101 b
a.b.c ab.c

Dong thur 1 g@)m: 5,5, C,E
Dong thur 2 g@)m: a,b,c,c
Dong thu 3 gém: a,b,c,E
Dong thu 4 gém: a,B, c,E

Cot thir 1 gdm: ava a,bva b,c

17



Cot thir 2 gdm: a va a,bva b,c
Vi dy: ta c6 phuong trinh logic véi 3 bién sau:
L= (5.b.5)+ (a.B.c>+ (a.b.5)+ (a.bc)
Theo biéu d6 Karnaugh, ta c6 phuong trinh logic trén véi 4 khdi duoc gach chéo tuong
ung.
Phuong trinh logic trén gon c6: 3 phan tit NOT
4 phan tir AND voi 3 cong ra
1 phan tir OR véi 4 cong vao
So dd mach logic va bang chan 1y cta phuong trinh trén la:

a b c
| | | al/blc| L
1 1 ojlo[o] o
5 5 5 N e I
& ol1]o] 1
A 011:0:
L e fojo] o
& — = 1o|1] 1
11]o] 1
" e

Hinhl.10. So' d6 mach logic va bang chéin Iy

Ta stir dung biéu do6 Karnaugh dé don gian so d6 mach logic trén:
Trong bi€u do c6 2 mién lan can, do la:

Mién thr 1 gdm khéi 3 (abc)va s (abc)

Mién thtr 2 gdm khdi 6(a.b.c) va 8 (a.B.c)
* Mién thir 1: khoi 3 va 5 ta cé:

L =(abc)+(abec)
Hay L= (bE)(E + a)
véi (a+a)=1 =L=bc
* Mién thir 2: khoi 6 va 8 ta cé:

L=(abc)+ (a.B.c)
Hay L= (a.c).(B + b) voi b+b=1

= L=ac
Vay phuong trinh logic dugc don gidn bang biéu d6 Karnaugh la:

18



L= (b.5)+ (ac)

Va so do logic luc nay sé¢ la:

a b |c

alb|c| L

1 olofo]| o
0olo[1] 0

o o[1]0] 1
& Oo(1(1] O
_|—21_L 110/0] O

o o] 1
11]0] 1

111 ] 1

Hinh 1.11. So' dé logic va bang chan Iy
So dd nay chi con lai 4 phan tir (don gian hon rat nhiéu so v6i so 6 ban dau).

1.4.3. Biéu d6 Karnaugh véi 4 bién
Vi 4 bién ta c6 2* = 16 dang phép hoi toan phan ndm trong 16 khéi. Thiét 1ap biéu dd
Karnaugh véi 4 bién ciing twong ty nhu biéu dd 3 bién, tuy nhién s6 khdi ting gip doi.
Biéu d6 Karnaugh dugc lap nhu sau:

C C C C
1 2 3 4
a 0000 0001 0011 0010 b
[ ) O S 6"""",7;7;7;',;7;} _______ T 8
a 0100 0101 0111 0110 b
°or 10 _________________ 11 12
a 1100 1101 BIE o |,
13 14 15 16
a 1000 1001 1011 1010 b
d d d d
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Vi dy 1: don gian phwong trinh logic sau bang biéu do Karnaugh:
L=(abcd)+(abcd)+(abed)+(abed)+(abed)+(abed)+(abed)

So @6 mach logic ctia phuong trinh logic trén la:

a b c d

Hinh 1.12. So dé logic
So db nay gom: 7 phan tir AND véi 4 cong vao
4 phan tit NOT
1 phan tr OR véi 7 cong vao
= 12 phén tur
Bay gid ta don gian mach logic trén bang biéu d6 Karnaugh. Theo phuong trinh logic
trén, ta danh dau cac khdi tuong tmg va chia ra thanh cac mién (c6 3 mién duoc chia).
Mién thit 1 gom: khdi 5, 6,7 va 8
Mién thir 2 gom: khéi 6,7, 10 va 11
Mién thir 3 gom: khdi 11 va 15
* Mién thir 1: khdi 5,6,7 va 8
(abod)s fbed)s (bed)s fbed)
Ta chia mién tht nhat thanh 2 mién nho: A + B
Trong do:
+/ Mién nho A gém khéi 5 va 6, ta co:
A=(abcd)+(abed)=(abe)d+d)ma d+d=1

Vay sau khi don gian mién nho A, ta dugc:
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A=(ab)
+/ Mién nho B gom khdi 7 va 8, ta co:
B=(abcd)+(abed)=(abe)(d+d) ma d+d=1
Vay sau khi don gian mién nho B, ta dugc:
B= (a.b.c)
Nhu vay mién thit 1 duoc viét lai 1a: A+B = (abc)+(ab.c)
Theo quy tac phan bo, ta viét lai nhu sau:
(5.b.5)+ (g.b.c): (Eb)(g + c) ma c+c=1
= Mién thir | duge viét don gian thanh: (a.b)
* Mién 2: khdi 6,7, 10 va 11
(abcd)+ (@bed)+ @bed)+ (abed)
Tuong tu ta cting chia mién 2 thanh 2 mién nho: C + D
Trong do:
+/ Mién nhé C gom khoi 6 va 7, ta co:
C=(abed)+(abed)=(abd)c+c)mac+o=1
= C=(abd)
+/ Mién nho D gém khéi 10 va 11, ta co
D =(abcd)+(abecd)=(abd)(c+c)
=D =(abd)
Nhur vay mién thir 2 duoc viét lai 1a: C + D =(abd )+ (abd)=(bd)(a +a)
= Mién thtr 2 duoc don gian thanh: (b.d)
* Mién thir 3: gdm khoi 11 va 15, ta co:
(abcd)+ (a.B.c.d) = (a.c.d).(b + B)
Nhu vay mién 3 sau khi don gidn la: (a.c.d)
Vay phuong trinh logic sau khi don gian bang bi¢u dd Karnaugh dugc viét lai 1a:
L =(ab)+(bd)+ (acd)

Ta c6 so d6 mach logic sau khi don gian bang biéu d6 Karnaugh 1a:
a b, ,d

1
1

O

I

H
oL

1



So dd nay con 5 phan tir (nho biéu dd Karnaugh giam duoc 7 phan tir).

Vi dy 2: don gian phuong trinh logic bang biéu d6 Karnaugh:

L= (EBEH)+ (555d)+ (5.b.5.d)+ (5.b.c.d)+ (abcd)+ (a.b.c.a)+ (a.B.c.a)+ (a.E

Ta c6 so do mach logic nhu sau:

a b c d
1 1 1 1
&
&
&
ll =
I—:_ Sy
& —
&
&
&
Hinh 1.13. So do logic
So d6 mach logic nay gom: 4 phan tt NOT
8 phan tir AND v6i 4 cong vao
1 phan tir OR véi 8 cong vao
= 13 phan tu.
Ta c6 biéu d6 Karnaugh ctia phwong trinh trén 1a:
c c c c
.............. ! 8 SO 2 3 4
10000 | © 00013 | 0011 | 0010 | b
5 6 ................ IR
0100 0101 : 0111 0110 : | 4
9 1] | E— 12
1100 1101 1111 1110: b
13 14 18 .16
16 2] 1000 1001 1011 1010 ¢ p13
d d d d

cd

)



Khi biéu d6 Karnaugh duoc cuédn lai thanh dang hinh try thing dung, thi khéi 13 va
khdi 16 s& 12 nhitng kh6i nam 1an c4n nhau.
Theo biéu d6 ta c6 4 mién 1an can, do 1a:
Mién thir 1: khdi 1 va 2
Mién thir 2: khdi 6 va 7
Mién thir 3: khbi 11 va 12
Mién thir 4: khdi 13 va 16
* Mién thir 1: khdi 1 va 2, ta co:
(abcd)+ (1bcd)= [aba)d+d)=(abe)
Sau khi don gian mién 1, ta co: (5.5.5)
* Mién thir 2: kh6i 6 va 7

(abcd)+(abed)=(abd)(c+c)=(abd)
Sau khi don gian mién 2, ta cé: (a.bd)
* Mién thir 3: khoi 11 va 12
(abcd)+ (a.b.c.a) = (a.b.c).(d + 21) = (a.b.c)
Sau khi don gian mién 3, ta c6: (a.b.c)
* Mién thir 4: khoi 12 va 16
(apcd)+ (wbed)= epalle+ 5)= (apd)
Sau khi don gian mién 4, ta co: (ch_i)
Viy phuong trinh logic sau khi don gian bang biéu d6 Karnaugh la:
L= (EBE)+ (e_l.b.d)+ (ab.c)+ (aB&)
So @6 mach logic ctia phuong trinh sau khi don gian la:
a b c d

I~

e
|7

&

&

Hinh 1.14. So do logic
Sau khi don gian con lai 9 phan tu, ta c6 thé tiép tuc don gian bang quy tic Morgan:
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L= (5 B.E)+ (2_1 b d)+ (ab.c)+ (a b &)
Ta co: (E.B.E): a+b+ c)
(a5d)=afb+4)
= L=(atb+c)+(abd)+(abec)+falb+d)  (daylakét qua cuéi cing)
So dd mach logic 1a:
a b c ,d
Q 21
gL it
&
>1
*— & |
Hinh 1.15. Sor do logic
So d6 nay con lai 7 phan tir: 1 phan tor NOT
3 phan tir AND
2 phan tir NOR

1 phan tir OR véi 4 cong vao.
Vi dyu 3: trang 151 (diéu khién khi nén ctia Nguyén Ngoc Phuong)
1.5. PHAN TU NHO
Céc phan tir d& duoc trinh bay c6 dic diém 14 tin hiéu ra trong momen thoi gian phu
thudc vao tin hiéu vao, diéu dé co nghia 1a khi tin hi¢u vao mat, thi tin hiéu ra cling
mat. Trong thyc té tin hiéu thuong 1a dang xung, khi tin hiéu tac dong vao la dang
xung, tin hiéu ra thudng 1a tin hiéu duy tri. Nhu vay can phai c6 phan tir duy tri tin
hiéu.
Vi du: trong k¥ thuat di¢n, ta goi 1a tu duy tri

b a
O
-
IKI SOL

Khi 4n nat b, dong dién di qua role K 1am tiép diém K duoc dong lai = c6 dong dién
qua cudn diy. Nhu vdy dong dién trong mach van duy tri, mic du ndt 4n b nha ra.
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Dong dién duy tri cho dén lac nio an niit a. Thoi gian ty duy tri dong dién trong mach,
1a kha nang nhé ciia mach dién. Trong k¥ thuat diéu khién goi 1a phan tir nhé Flipflop.
Phan tir Flipflop c6 2 cong vao, cong thir nhit ky hiéu S (SET) va cong thir 2 ky hiéu
R (RESET), nhu vay phan tr Flipflop ciing c6 thé goi cach khac 1a phan tor RS-
Flipflop.

1.5.1. Phén tir RS - Flipflop
a. Phan tik RS - Flipflop c¢6 RESET tréi hon:

b a K N |
L N L
i &

—IIJ biR !

Hinh 1.16. Phan tir nhé (mach dién tir duy tri va phén tir RS — Flipflop ¢6 RESET tréi hon)
Néu céng SET (b) c6 gia tri “1”, thi tin hi¢u ra L c6 gid tri “1” va dugc nhd (méc du
ngay sau d6 tin hiéu ¢ cong SET mat di) cho dén khi cong RESET (a) c6 gi tri <17,
thi phan tir Flipflop s& quay trd vé vi tri ban dau. Khi cong SET va cong RESET c¢6
cung gid tri “1”, thi L c6 gia tri “0”.

Ta c6 bang gia tri cta phan tir RS - Flipflop nhu sau:

1 __________ -
a tin hi€u vao
0 alb L
Thoc—m oo 0 | 0 | Khong thay doi
b tin hiéu vao 011 1
0
= 10 0
L 0 tin hiéu ra 111 0
b. Phan tir RS - Flipflop c¢6 SET tréi hon:
b K : C !
K a Mo & >1 e L
— =L bis — 1

Hinh Phan tir nhé (mach dién t duy tri va phan tir RS — Flipflop ¢6 SET tréi hon)

Néu cong SET (b) c6 gia tri “1”, thi tin hiéu ra L c6 gia tri “1” va dugc nhé (mic
du ngay sau d6 tin hiéu & cong SET mat di) cho dén khi cong RESET (a) c6 gia tri “17,
thi phan tir Flipflop s& quay trd vé vi tri ban dau. Khi cong SET va cong RESET c¢6
cung gia tri “1”, thi L c6 gia tri “1”.
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Ta c6 bang gia tri cta phan tir RS - Flipflop nhu sau:

o tin hiéu vao
0 . a|b L
N N 0| 0 | Khong thay déi
b 0 : tin hiéu vao 011 1
B o 110 0
L I tin hiéu ra 111 1
0

Phdn tir RS - Flipflop véi 2 phan tir NOR cé 2 cong ra Q va Q, duwoc biéu dién nhi

sau. T it L I
. r== === ---Q

i S >1 I i
—= > p+—Q

R :

Hinhl.17. Phén tir RS — Flipflop vé6i 2 cong ra Q va Q
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CHUONG 2: THIET KE MACH PIEU KHIEN LOGIC
KHI NEN - PIEN KHi NEN
Thiét ké ra mot mach diéu khién tu dong t61 uu va kinh té 1a hét stc quan trong.

Chuong nay gi6i thiéu phuong phép thiét ké mach diéu khién khi nén, dién khi nén khi
nén bang phuong phap biéu do Karnaugh. Trinh tu thiét ké dugc thé hién qua céac vi du
cu thé.
2.1. THIET KE MACH KHi NEN CHO QUY TRINH VOI 2 XILANH

Gia str quy trinh lam viéc ciia mot may khoan gdm hai xilanh: khi dua chi tiét vao
xilanh A s& di ra dé kep chi tiét. Sau do6 piston B di xudng khoan chi tiét va sau khi
khoan xong thi piston B 1ti vé. Sau khi piston B d i vé thi xilanh A méi 1ui vé.

Ta c6 so dd khi nén va biéu dd thoi gian (biéu do trang thai) nhu sau:

Xilanh A ag a; Xilanh B by b,
L I L I
| |
I | I I
A1 A B' [1 B
=1 K ~p <
v v

buéde: 0 1 2 3 4 5=1

aj a1 a
Xilanh A /
ap Ao 77 a
(S I by
Xilanh B

A" B B A A
N a a aj Ao
bo by b by by
Hinh 2.1. So d6 khi nén va biéu do trang thdi
Tir biéu d6 trang thai, ta xac dinh diéu kién dé cac xilanh lam viéc:
Burée 1: piston A di ra véi tin hiéu diéu khién A”

A+ = ao.bo
Bude 2: piston B di ra vai tin hiéu diéu khién B
B+ = al.b()
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Budrc 3: piston B lui vé véi tin hi¢u dieéu khién B

B =a,.b;

Budc 4: piston A It vé véi tin hidu dicu khién A”
A" =a.b

= Phuong trinh logic:
A" =ay.by
B'=a,.by—
B =a;.b =
A =a;.by —

So sanh cac phuong trinh trén, ta thiy diéu kién dé thuc hién B* va A” giéng nhau =
Nhu vy vé phuong dién diéu khién thi diéu d6 khong thé thyc hién dugc.

Dé ¢6 thé phan biét dugc cac bude thyuc hién B” va A™ c¢6 cliing diéu kién (a;.bp) thi ca
2 phuong trinh phai thém diéu kién phy. Trong diéu khién nguoi ta st dung phan tir
nho trung gian (ky hi¢u x va x 14 tin hiéu ra ctia phan tir nhé trung gian).

Phuong trinh logic trén duoc viét lai nhu sau:

A" =a,b,
B* =a,b,x
B =a.b,
A" =a;.b,x

Pé tin hiéu ra x cua phan tir nhé trung gian thue hién bude 2 (BY), thi tin hiéu do tin
hiéu do6 phai duoc chuan bi trong budc thyc hién trudc do (tac 1a bude tha 1). Tuong
tu nhu vay dé tin hiéu ra x cua phﬁn tor nh¢ trung gian thyc hién budc 4 (A), thi tin
hiéu d6 phai dugc chuén bj trong budc thuc hién trude d6 (tie 1a bude thi 3).

Tir d6 ta viét lai phuong trinh logic nhu sau:

A" =a,b,x
B* =a,b,x __ |Chuinbi truoc
B =a,bx
_ Thém
A" =a.byx __|

Trong quy trinh thém mot phan tr nhé trung gian (Z), ta c¢6 tin hiéu ra dé diéu khién
phan tir nh¢ la:
X' =a,b,.x
{X =a,.b,.x
Nhu vay ta c6 6 phuong trinh khong trung nhau:
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A" =a,b,x

B' =a, b,x
B =a, b, x
A" =a;.b,x
X' =a,b.x
X =a,byx

Véi 6 phuong trinh trén ta c6 so 6 mach logic nhu sau:

apa;bob;

X X

B
& r3 B
| B
B

&

Hinh 2.2. So @6 mach logic

Rit gon bang phwong phdp biéu dé Karnaugh:
Thiét 1ap biéu do Karnaugh: ta c6 3 bién a; va phu dinh a,

b, va ph dinh b,

x va phi dinh x

= Biéu d6 Karnaugh v6i 3 bién duoc biéu dién nhu sau:

by

by

b,

b,

X X -

1
AJr «+ X > s hy) ap
o by .
B A a, a, Truc doi xirng
e LA
X" 3, X / a a «/

by
4 8 a a

Hinh 2.3. Biéu d6 Karnaugh véi 3 bién
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Céc cong tic hanh trinh s& biéu dién qua truc d6i xtrng nam ngang, bién cua phan tir
nh¢ trung gian biéu dién qua truc d6i xtmg thang dung. Trong diéu khién gia thiét
réng, khi cong tac hanh trinh (vi du ag) bi tac dong thi cong tic hanh a, s& khong tac
dong.

Khong xay ra truong hop ca 2 cong tic hanh trinh a, va a, cung tac dong dong thoi
hoic ca 2 cong tic tac dong dong thoi.

* Bay gio ta don gian hanh trinh cta xilanh A bang biéu d6 Karnaugh:

Theo biéu d6 trang thai, ta thiét 1ap duoc biéu dd Karnaugh cho xilanh A:

Khéi dong  x X

Bude: 1 2 3 4 5=1 AW
ajb----- by %%\{\5\\ )

b [ A

b, / i Ao

Hinh 2.4. Biéu do Karnaugh cho xilanh A

Budc thuc hién thir nhét 1a piston A di ra (A") va dimg lai cho dén budc thuc hién
thtr 3. Sang budc thir 4 thi piston A i vé (A).

Céac khbi 1,2, 3 va 7 ky hiéu A" va cac khdi 5, 6 ky hiéu A™.

DPon gian hanh trinh cta xilanh A (A") s& dugc thuc hién trong cot thir nhat (; ). Ta
c6 phuong trinh logic ctia A" 1a:

A" =a5by.x.Sy (V6i Sy 1a niit khéi dong)
Cot thir nhat (;) gém cac khoi 1, 2, 3 va 4, trong do khdi 4 1a tréng.

A a|

= A"=apby.x +a;.bp.x +a.b.x +agb.x
hay: A" = (ap + a;).by. X + (a; +a9).b;.x =bg.x +bi.x =(by + by).x
= A= x.S,
Tuong tu, ta c6 phuong trinh logic ciia A™:
A =a;.bp.x don gian khbi 5 va 6
= A" =a;.byp.x +ap.bp.x = (a; + ag).bp.x
= A" =byx

* Phuong phéap tuong tu nhu xilanh A, ta don gian hanh trinh cta xilanh B bang biéu
d6 Karnaugh:
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g

a

by _ - by /é/y

b [/ B

a

9«/@% %/I//}f

b, ap

Hinh 2.5. Biéu do Karnaugh cho xilanh B
Ta c6 phuong trinh logic ban dau ctia B:
B' =a,.by.x don gian khéi 2 va 3
B =a;.by.x +a.b.x =(by+b)a.x
=B =a,. X
Va B =a,.b;.x don gian cit x gém cac khdi 5, 6,7 va 8, trong
d6 khoi 8 1a trong.
Ta c6: B"=ag.bo.x + a;.bg.x + a;.b.x + ap.b;.x = (ag + a;).bo.x + (a; +a9).b;.x
=bg.x + b;.x =(by + by).x
=B =x
* Pon gian phan tir nhd trung gian (X) bang biéu d6 Karnaugh:

Biéu d6 Karnaugh cho thay rang phan tir nhé trung X
X

gian & vi tri SET bit dau trong khdi 3, gitt vi tri d6 cho AN \i
dén khéi 7 va 6. Tir khéi 5 bét diu vi tri RESET va it~ 00 X\X 2
vi tri d6 cho dén khoi 1 va 2. 2 6

by X X" T a

Phuong trinh logic ban dau ciia X'

X" =a.b.x don gian X" & mién gém cac khéi 3, 7, b X+/5 .
I I
4,va 8, ta co:

X+ = al.b].; + al.bl.x + ao.b].; + a().bl.X b1 ag
= (X +x).a.b; + (x +X).20.b; = (a; + ag).by V¥,
— X' =b, Hinh 2.6. Biéu do Karnaugh

. i . cho phan tir nhé trung gian
Phuong trinh logic ban dau ctuia X:

X = ay.by.x don gian X & mién gom cac khdi 1, 5, 4 va 8, ta co:
X =ag.bp. X +a9.bg.X + ag.b. X +a9.b.x =(x +x).20.by + (x +x).20.b;
= (bo + by).a
= X =3
(Khdi tréng 4 va 8 duoc phép sir dung chung cho ca X va X))
Vay phuong trinh logic sau khi don gian la:

31



A"=x.Sy (So: 1a niit khoi dong)

A= b().X
B+ = a. ;
B =x
X+ = b]
X = ap
So d6 mach logic duogc biéu dién nhu sau:
S
dp a1b0b1 X X
A+
& +
s P
R —. .
& [ A
X+
S .
X R
Z
B+
& +
s P
B8 B
(Z: phan tir nhé trung gian)

Hinh 2.7. So @6 mach logic sau khi don gidn
So do mach ldp rap khi nén dwoc biéu dién:
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H©® H H©® H
Xilanh A = =~ Xilanh B =~ -
| Qa0 day Qb || ©
| |
| |
] 1
AT A BT B
] >< Z phintinhe) [ ¥ X <5
©® X1 X B3 ®
®
| | | | | |
i |'_| L L
X
|

X b,
soH} |\ b
N a

Ao
Hinh 2.8. So d6 mach ldp rdp

= So dd nguyén 1y lam viéc ctia mach khi nén don gian nhu sau:
Xilanh A

N Xilanh B b
by v | 2
B B
] 1
ATl A BT B
] >< N Z (phan tir nh6) >y ><

> |

O)
bO b1 I

© |2§n X_Z,(_ ®

FTNW | HT [\ %“AW S
N g el

Hinh 2.9. So @6 nguyén 1y mach diéu khién khi nén

<
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Vé6i phuong phép giai twong tu nhu & trén. Néu ta thay hai van dao chiéu diéu khién
béng tin hi€u khi nén béng hai van dién thi ta c6 so dd mach dién diéu khién:

>

X(do A+
1 l/,I(don ‘/\
ai X Bs
bt % X e
X b A A — O
X a0
X [ |
X
t—1 |
bo

Hinh 2.10. So doé nguyén ly mach diéu khién bdng dién
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2.2. THIET KE MACH KHIi NEN CHO QUY TRIiNH VOI 3 XILANH

Gia su, quy trinh ctia may lam sach chi tiét gdm 3 xilanh: chi tiét dua vao va s& duoc
kep bang xilanh A di ra. Sau d6 xilanh B s& thuc hién quy trinh lam sach mét phia cua
chi tiét bang voi phun trong khoang thoi gian t;. Sau do chi tiét s& duoc chuyén sang vi
tri d6i dién bang xilanh C. Tai vi tri nay chi tiét s& thyc hién quy trinh lam sach phia
thir 2 ctia chi tiét nay bang voi phun trong khoang thoi gian t;. Sau khi thyc hién xong ,
xilanh C tr& vé vi tri ban du, dong thoi xilanh A sé& lui vé = chi tiét duoc thao ra.

Ta c6 so d0 khi nén va biéu do trang thai nhu sau:

Xilanh A Xilanh B Xilanh C
:6}0 il :‘?0 b :‘io g
1 1 1
AT A B'| B CTi C
X X X

bude: 1 2 3 4 5 6 7 8 9 10=1

al |1 -\ ()3 |} -\ |\ | a
Xilanh A
a( g
b """"""""""""""""" b1
Xilanh B b b
b() b() bO
) 1 C1
Xilanh C |1
Copm———rmm————9¢------ Co
A" B/ B, C B B, C'

Hinh 2.11. So' dé va biéu do trang thdi
A" kep chi tiét
B/, B;: qua trinh thuc hién lam sach chi tiét bat dau
B, B, : qua trinh thyc hién lam sach chi tiét két thuc
C": chi tiét & vi tri 1
C’: chi tiét & vi tri 2
A: thao chi tiét

Thiét lgp phuwong trinh logic:
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Boi vi 1énh B” va B™ ctia piston B trong qua trinh thuc hién dwoc 1ap lai 2 1an, cho nén
B/, B} va B;, B; sé& duoc lién két bang phan tir OR.
Lénh C* va A” dugc thyc hién dong thoi, cho nén phuong trinh logic giéng nhau.
Ta c6 phuong trinh logic cho A™

A" =ay.b.c
Phuong trinh logic cho B':

B" = (a;.by.c;) + (a1.bg.co)
Phuong trinh logic cho B’

B = (a;.by.cy) + (a;.by.cp)
Phuong trinh logic cho C:

C =a;.by.c;
Phuong trinh logic cho C*, A™:

C" = a;.by.co

A" =a;.by.co

=>A=C"
Phwong trinh logic véi cdc diéu kién:
Boi vi phuong trinh logic cho B} va C’, ciing nhu B} va C/A gidng nhau, cho nén
phai thém diéu kién phy, d6 1a phan tir nhd trung gian. Lénh SET cua phan tir nhd
trung gian s& nam khdi ¢ gitra Bf va B; . Lénh RESET ctia phan tir trung gian s& nam
khoi gitta B} va B;.

Biéu do Karnaugh duoc biéu dién nhu sau:
o o o o a a; ap ap
bp b b b by b by by

X + _ +<——= + 'A-
A B2 | X B/ |

I v 1 1

X X B, | C | B;
Co C1 Y Co Co Yl Y Co

Ao do do do a1 1 a1 a1
"By by b b I'by b by by !
¢, M ¢ co " ¢ o ¢ Co |

w

Hinh 2.12. Biéu d6 Karnaugh voi 4 bién

36



Ta co:

A+ = ao.b().Cl. X
B+ = (a].bo.C].;) + (a].bo.Co.X)
B = (al.bl.cl.x) + (al.bl.C(). ;)
C= al.b().Cl.X
CJr = al.b().C(). ;
A = al.bo.Co. ;
X+ = al.bl.cl.;
X =a;.bj.co.x
* Pon gian hanh trinh cia xilanh A bang biéu d6 Karnaugh (A", A)
(Ghi chii: d6i v6i nhitng quy trinh phirc tap, ta don gian biéu d6 Karnaugh bang quy
tac sau day:
e N6i rong ra mién cua khdi
e Mdi khdi chi ghi mot budce thuc hién
e Nhing khdi tréng c6 thé két hop voi khdi da ghi bude thuc hién
e Nhitng mién dugc tao ra phai dbi xtg qua truc d6i xtng
e S6 khdi ctia mién duoc tao ra phai 1a lity thira cia 2.).
Theo quy tic dé, ta don gian xilanh A nhu sau:

o g el g a a a a
bg by b, b, b, b, bo bg

A A" A A" \<
X A" }/ Al A

Co Y Yl Co Co Yl Y Co

> |

Hinh 2.13. Biéu d6 Karnaugh cho xilanh A
Ta c0o, phuong trinh logic sau khi don gian:
A" =c¢.S, (So: nut 4n khoi dong)
A" =Db,.co. X
* Pon gidn hanh trinh cia xilanh B bang biéu do Karnaugh (B;, B} va B, B;)

Biéu d6 Karnaugh cho xilanh B dugc biéu dién nhu sau:
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s a a a a] a a| a|
bp by by by b b by by
- [ N
X B; B, 5*/ // B,
L L
X BZ:\Q BR —B
Co Ci Ci Co Co Ci Ci Co
Hinh 2.14. Biéu d6 Karnaugh cho xilanh B
Ta c0o, phuong trinh logic sau khi don gian:
B;— =ai.Cq. ;
B; = Cp.X
= B+ = (al.cl.;) + Co.X
B; =C1.X
B; = Cop. ;
— B = (c1.x) + (co. X)
* Don gidn hanh trinh cia xilanh C (C", C)
Biéu d6 Karnaugh cho xilanh C dugc biéu dién nhu sau:
ap g s a a a] a| a|
by by by b; b, b, by by
X + C Cc’ y y
4% %
X \ c| c C\\%
Co Cq Ci Co Co Ci Ci Co

C+ = b(). ;
C= b().X

Hinh 2.15. Biéu d6 Karnaugh cho xilanh C
Ta c0o, phuong trinh logic sau khi don gian:

* Pon gian hanh trinh cia phan ti nhé trung gian (X, X)
Biéu d6 Karnaugh cho phén tir nhd trung gian dwoc biéu dién nhu sau:

a o o o a a ap ap
by by by b; b, b, by by
X X' 5/ >\ X | X
X }/ )é% x| X
Co Ci Ci Co Co Ci Ci Co

Hinh 2.16. Biéu @6 Karnaugh cho phan tir nhé trung gian
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Ta c6, phuong trinh logic sau khi don gian:
X" =b,.c;
X =Db;.co
Phwong trinh logic cia quy trinh sau khi don gian bang biéu do Karnaugh:
A" =c..S
A" = Dby.cy. X
B = (al.cl.;) + ¢p.X

B = (c;.x) + (Co. X)

C+ = b(). ;
C= bo.X
)(Jr = bl.Cl
X = b1.00
So d6 mach logic ctia quy trinh dugc biéu dién:
aparbobicocy X X ?ﬁ
& _l 3 A+
& || R A
&
Y >1
+ & _I_
& X
— l__s_, _______ IR _B+
m R ‘-Ii """" I
i < B
L
>1 Hu O
&
& _l 3 _C+
& | R [ C

Hinh 2.17. So' d6 mach logic
So d6 nguyén 1y mach diéu khién bang tin hiéu khi nén:
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Xilanh A

Xilanh B b Xilanh C

T ii
®¢4 -
Ve

=

I

i ¢

V \
é Hinh 2.18. So do mach khi nén
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2.3. THIET KE MACH KHIi NEN VOI 2 PHAN TU NHO TRUNG GIAN
Gia sir, quy trinh cong nghé dugc biéu dién qua biéu do trang thai sau:

bude: 1 2 3 4 5 6 =1

"""""""""""""""" ai
Xilanh A /

an

"""""""""" b1

Xilanh B

""" Ci
Xilanh C \
»Cn

Hinh 2.19. Biéu dé trang thdi

Phuong trinh logic cua quy trinh:

Tir biéu dd trang thai, & cac vi tri 1, 3 va 5 phuong trinh logic cua cac xilanh A*, B
va C" gidng nhau. Cho nén dé phan biét dugc cac hanh trinh trén, ta phai thém 2 phan
tr nhé trung gian (ky hiéu X va Y). Phuong trinh logic ctia quy trinh dugc viét nhu
sau:

A+ = ao.b().C(). ; ;’ BJr = a().b().C().X.gl CJr = a().b().C().X.y )(Jr = al.b().C(). ; ;l'
A= al.bo.co.x.§ B =apb.co.xy C =apby.cy. X 5y X =ag.bg.cr.xy
Y+ = ao.bl.Co.X.;/ Y = ao.bo.Co. ; .y

Biéu d6 Karnaugh duoc biéu dién nhu sau: (tin hiéu diéu khién ctia phan tir nhé
trung gian duoc biéu dién doi xtmg qua truc)

o o o 2] a; aj aj aj
bo bg b, b, b, b, bg bo .
x| Af |y x|y
A i
x || B" ) Y' | A ;; X ;;
- ! I3
X[l C X | B y Xy
_ v _
X Y;__C' y XYy
Co Ci Ci Co Co Ci1 Ci Co -

Hinh 2.20. Biéu do Karnaugh véi 2 phan tir nhé trung gian
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Pon gidn cdc hanh trinh bang biéu dé Karnaugh:

* Pon gian hanh trinh cta xilanh A*, A" duoc biéu dién:
Ta c6, phuong trinh logic sau khi don gian:

A" = x.y.S, (So: niit khoi dong)

A =x

ap 2l k2l a0 a1 a; a) a;

b() b() b] b1 b1 b1 b() b()
X y / +/
v ] /]

N

\\

N\

X - -

Co Ci Cq Co Co Ci Ci

Co

Hinh 2.21. Biéu @6 Karnaugh cho xilanh A" va A

* Pon gian hanh trinh cta xilanh B", B” duoc biéu dién:

o 2l 2l a0 a1 a; a) a]

bp by b b b, by by by
X - -
X B+ -
NN\
X \\

Co C1 C1 Co Co C1 C1 Co

Hinh 2.22 Biéu do Karnaugh cho xilanh B va B

Ta c06, phuong trinh logic sau khi don gian:
B+ = ao.X.gl
B =y
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* Pon gian hanh trinh cua xilanh C*, C” dugc biéu dién:
g ap a a a| a| a] a|
bp by by by by b by by

§/- /
X}\\ N
x A

Co C C Co Co C C Co
Hinh 2.23. Biéu d6 Karnaugh cho xilanh C* va C
Ta cd, phuong trinh logic sau khi don gian:
C" =by.x.y
C=x
* Pon gian hanh trinh cua xilanh X', X dugc biéu dién:

g do do el a a4 a1 a1
bo bo b, b, b, b, bo bo

x| . + %\
%

Co Ci Ci Co Co Ci Ci Co
Hinh 2.24. Biéu @6 Karnaugh cho xilanh X" va X
Ta cd, phuong trinh logic sau khi don gian:
X =a,
X =c¢
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* Pon gian hanh trinh cua xilanh Y™, Y~ duoc biéu dién:
g ap ap a a| a| a] a|
bo by b, b, b, b, by bo

X /£

i

X| + + y
X / + \\ y
Co C1 C1 Co Co C1 C1 Co

Hinh 2.25. Biéu d6 Karnaugh cho xilanh Y va Y’
Ta cd, phuong trinh logic sau khi don gian:
Y '=b
Y =c,. X
Phurong trinh logic ciia quy trinh sau khi don gian bang biéu d6 Karnaugh:
A"=x.y.Sy B'=ax.y C'=bpxy X' =a Y =b,
A =x B =y C=x X =¢ Y'ZCO.;
So d6 mach logic sau khi don gian bang biéu d6 Karnaugh:

— — SO
do alb()blCoCl XXYY I—
& +
s
+
R
X _S ------ A
R
+
S .
Y

&
N
I

w ®

Y g C

=
@)

Hinh 2.26. So' do mach logic
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So dd nguyén 1y mach diéu khién bang tin hiéu khi nén:

Xilanh A Xilanh B Xilanh C
:ﬁ‘o %l :90 b :%0 G
] ] ]
Al [ A B B C C
AT ST ST ——
® ® ®
So a b
0 0
HE LN L\ N
£7 7 .7
= =1 =
X' X Y" Y
A
— 1| A R— X —
® ®
a c b Co
om W ot [\ m §o: |\
Hinh 2.27. So @6 mach khi nén
So 3 v Mach dong luc |
X y A+ 1 At
< n—/
X X(Role
[ay % (Rt
IXI
IXI A- K: A-
) S
X y B+ 3 B+
-% H )/ i/
Y(Role)
oL e Y O
o m
B- K4 B-
o / v
X y C+ 5 C+
E2 Iy
X C- Ks C-
A / )/

Hinh 2.28. So do nguyén ly mach diéu khién bdng dién
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CHUONG 3: PIEU KHIEN LOGIC KHA LAP TRINH

3.1. BO PIEU KHIEN PLC:
3.1.1. Thiét bi diéu khién logic 1ap trinh:

PLC dau tién xuat hién vao nam 1969. Ngay nay chuing ta dugc sit dung rong rai.
Tit cac thiét bi nho, doc 1ap st dung khoang 20 dau vao/dau ra digital dén cac hé thong
noi ghép theo mach module c¢6 thé sir dung rit nhiéu dau vao/dau ra, xir Iy céc tin hiéu
digital hodc analog. Ngoai ra, chiing con thuc hién cdc ch€ do diéu khién ty 1é-tich phan-
dao ham (PID)

Thiét bi logic 1ap trinh dugc (PLC- Programmable Logic Controler) la dang thiét
bi diéu khién dac biét dua trén bo vi xtt 1y, sit dung bo nhd lap trinh duoc dé luu trit cdc
lénh va thuc hién c4c chiic nang. Ching han phép tinh logic, dinh gid, dém, thuat toan dé
diéu khién mdy va céc qua trinh. .

PLC duoc thiét ké dé dé cai dat Chuong trinh
hodc thay déi chuong trinh. Thuat ngit di€u khien
logic duoc su dung vi viéc 1ap trinh

chu yé&u lién quan dén céc hoat logic Tin hiéu Tin hiéu

thuc thi va chuyén mach. ngdvao _ | PLC|[ ___ _ngdra
Cac thiét bi nhap (b6 cam bién,

céc cong tac,...) va céc thiét bi xuat Hinh 1.1 Thiét diéu khién logic lap trinh

trong hé thong duoc diéu khién (cac
dong co, cdc van,...) dugc noi két v6i PLC. Thiét bi diéu khién s& gidm sit céc tin hiéu
vao va cdc tin hiéu ra theo chuong trinh nay va thuc hién céc quy tic diéu khién da duoc
lap trinh.

Cac PLC ¢6 uu diém chinh 1a ¢6 thé sir dung cting mot thiét bi diéu khién co ban
cho nhiéu hé thong diéu khién. D€ sira doi hé thong diéu khién va cdc quy tic dang duoc
stt dung, ngudi van hanh chi can nhap tap lénh khiac (khong cAn mac ndi lai day). Nho
vay, hé thong rat linh hoat, hiéu qua.

Céac PLC tuong tu mdy tinh, nhung mdy tinh dugc t6i wu héa cho céc tic vu tinh
todn va hién thi; con PLC dugc chuyén biét cho cdc tdc vu diéu khién va moi trudng
cong nghiép. Vi vay, cac PLC:

- Duoc thiét k& va tang bén dé chiu duoc rung dong, nhiét, 4m va ti€ng on

- (6 san giao dién cho céc thi€t bi nhap va xuét

- Duogc lap trinh dé dang vé6i ngon ngit 1ap trinh dé hiéu, chli yéu giai quyét céc

phép toan logic va chuyén mach.
3.1.2. Phan ciing:

Hé thong PLC thong dung ¢6 5 bo phan co ban:

Thiét bi
lap trinh

f

Bo nhé
Giao dién Bo xtr ly Giao dién
nhap trung tam Xudt

! ! I

il
it

Bo nguén
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a. Bo xtr Iy trung tam (CPU): La linhkién chita bo x{r 1y, bién dich cac tin hiéu
nhap va thuc hién cac hoat dong diéu khién theo chuong trinh duoc luu trong bo nhé cuia
CPU, Truyén cic quyét dinh duéi dang tin hiéu hoat dong dén céc thiét bi xuat. Cau hinh
CPU tuy thudc vao bo vi xtr ly. N6i chung, CPU c6:

- B0 thuat toan va logic (ALU) chiu trach nhiém xt ly di liéu, thuc hién cac
phép toan s6 hoc (cong, trir) va cac phép toan logic AND, OR, NOT va
EXCLUSIVE-OR.

- B0 nhé (c4c thanh ghi) bén trong bo xir Iy, dugc st dung d€ luu thong tin lién
quan dén su thuc thi chuong trinh.

- Bo diéu khién duoc sir dung dé diéu khién chudn thoi gian clia cdc phép todn

b. Bo nguon: C6 nhiém vu chuyén déi dién 4p AC thanh dién 4p thadp DC(5V)
can thiét cho bo xtr Iy va cadc mach dién trong cac module giao dién nhap va xuat.

c. Thiét bi lap trinh: Sir dung dé 1ap chuong trinh can thi€t vao bo nhé cia bo xir
ly. Chuong trinh dugc viét trén thiét bi nay, sau d6 dugc chuyén dén bo nhé ctia PLC.

d. Bo nhd: La noi luu chuong trinh duge st dung cho cdc hoat dong diéu khién,
dudi su kiém tra ctia bo vi xtt Iy. Trong PLC c6 nhiéu loai bo nhd:

- B0 nhé chi doc (ROM) cung cép dung luong luu trit cho hé diéu hanh va di
liéu ¢6 dinh dugc CPU str dung.

- B0 nh6 truy cap ngau nhién (RAM) danh cho chuong trinh cua nguoi ding

- B0 nhd truy cap ngau nhién (RAM) danh cho dit liéu. Pay 1a noi luu trit thong
tin theo trang thai cua cédc thiét bi nhap, xuat, cac gid tri cia dong ho thoi
chudn, cdc bo dém va cdc thiét bi noi vi khac. RAM dit liéu doi khi dugc xem
la bang dit liéu hoac bang ghi. Mot phan clia bo nhé nay, khéi dia chi, danh
cho céc dia chi ngd vao va ngd ra, cung vdéi trang thai clia cadc ngd vao va ngd
ra d6. Mot phan danh cho di liéu duoc cai dat trude, va mot phan khac danh
dé luu trir cdc gia tri clia bo dém, cdc gid tri clia dong ho thoi chudn,...

- BO nhé6 chi doc c6 thé x6a va lap trinh duoc (EPROM) 1a cic ROM c6 thé
duoc lap trinh, sau d6 chuong trinh nay duoc thuong tri trong ROM.

Ngudi ding ¢6 thé thay d6i chuong trinh va dit lieu trong RAM. Tat ca cac PLC
dé luu chuong trinh do ngudi diing cai dat va dir liéu chuong trinh. Tuy nhién, dé tranh
mat mat chuong trinh khi ngudn cong suat bi ngéat, PLC st dung dc quy dé duy tri noi
dung RAM trong mot thoi gian. Sau khi dwoc cai dat vao RAM, chuong trinh ¢6 tré duoc
tai vao vi mach cua bo nhd EPROM, thuong la module cé khéa doi véi PLC, do do
chuong trinh tré thanh vinh ctu. Ngoai ra con cé cac bd dém tam thoi, luu trit cic kénh
nhap/xuat.

Dung luong luu trit ciia bo nhé duwoc xac dinh bing so luong tir nhi phan c6 thé
luu trit duoc. Nhu vay, néu dung lugng bo nhé 1a 256 tir, bo nhd d6 ¢6 thé luu trit 256x8=
2048 bit, néu st dung cac tir 8 bit, va 256x16= 4096 bit, néu cac tir dugc su dung l1a 16
bit. Kich ¢& bo nhé thuong dugc chuyén biét theo so Iuong vi tri luu trit kha dung véi 1K
biéu dién s6 2'°=1024. C4c nha san xuét cung cap vi mach bo nhé véi cac vi tri luu trit
theo nhém 1, 4 va 8 bit. Bo nhg 4Kx1x1024 bit vi tri. BO nhé 4Kx8 c6 4x8x1024 bit vi
tri. Thuat ngit byte duoc stt dung cho tir c6 do dai 8 bit. Vi vay, bo nhé 4Kx8 ¢6 thé luu
trit 4096 byte. Vi bus dia chi 16 bit, ban c6 thé c6 2'® dia chi khdc nhau, va véi céc tir 8
bit duoc luu trit & mdi dia chi, ban c6 thé c6 2'°x8 dia chi luu trit, va dé sir dung bo nhé
c6 dung lugng 2'°x8/2'°= 64Kx8, ban c6 thé ¢ cau hinh gom bon vi mach nhé 16Kx8.
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e. Cac phan nhap va xuat: La noi bo xt&r Iy nhan thong tin tir cac thi€t bi ngoai vi
va truyén thong tin dén céc thi€t bi bén ngoai. Tin hiéu nhap c6 thé tir cdc cong tic, céc
bd cam bién, cac t€ bao quang dién trong co cau dém, cac bo cam bién nhiét do, cac bo
cam bién luu lugng,... C4c thiét bi xuat c6 thé dén cuon day cua bo khoi dong dong co,
céc van Solenoid,... C4c thiét bi nhap xuét c6 thé duoc phan loai theo kiéu tin hiéu cung
cap, roi rac, digital hoac analog. Cac tin

hiéu cung cdp, roi rac hoac digital 1a cac a) ‘§
thiét bi c6 tin hiéu ON hoac OFF. Cong “‘E’ Thoi gian
tac 1a thiét bi cung cép tin hiéu rdi rac, b) &
¢6 hoac khong c6 dién dp. Vé co ban, céc =
thiét bik digital c6 thé dugc xem la cdc = _| |_| ﬂ Thoi gian
thiét bi roi rac, v6i chudi céc tin hiéu 0 =
ON-OFF. Cic thiét bi analog cung cip Pl
cac tin hiéu c6 do 16n ti 1& véi gid tri 2 Thoi gian

cua bién dang dugc giam sat.Vi du, bo
cam bién nhiét do c6 thé cung cap dién
ap ti 1& v6i nhiét do.

- Cac thiét bi nhap:

+ C4c bo cam bién cung cdp tin hiéu digital/rdi rac (c6-khong), cdc ngd ra ¢ thé
dugc noi két dé dang véi cong nhap ctia PLC. C4c bo cam bién cung cap tin hiéu analog
phai chuyén thanh tin hiéu digital trudc khi nhap vao céng PLC. Sau day 1a mot s6 bo
cam bién thong dung:

Hinh 1.3 Céac loai tin hi¢u
a)roi rac; b)digital; c)analog

Pién ap nguon

Pién ap nguon  PLC PLC

|_°/°_|_° Kénh nhap | ’ Kénh nhap

Hinh 1.4 Cac bo cam bién cong tac
b) Con lan dugc an xuong

bang cach nhan

2) Pon bay duogc 4n xudng
i bang cach nhan

Nit van hanh
cong tac

Nit van hanh
cong tac

c)

Nut van hanh
cong tac

Hinh 1.5 Cac cong tic gi6i han duoc van hanh bang

a)don bay; b)con lan

¢) cam (c6 thé quay véi van toc khong doi va dong mé cong
tac theo khoang thoi gian nhat dinh)

Dong dién AC

khong déi Vat thé kim loai

_— g
—

+ Céc cong tac gian ti€p dugc st dung dé
phét hién sy hién hitu cta vat thé ma khong ) -—— O

48 Ti truong -
xoay chiéu
Hinh 1.6 Cong tic gian tiép kiéu

dono dién eddv

\Dbng dién eddy



ti€p xudc véi vat thé d6. Cong tic ndy c6 nhiéu
dang, mot s chi phit hop véi céc vat thé kim
loai.

Cong tic gidn tiép ki€u cam ting gom cudn day quin quanh 15i sat. Khi mot dau
cua 161 sat dugc dat gan vat thé kim loai ¢6 chita sét, s€ ¢6 su thay déi vé luong cua 16i
kim loai két hop véi cuon day, do d6, 1am thay déi do cam ting ctia 16i kim loai. Su thay
déi nay c6 thé dugc gidm sit bing mach cong hudng, su hién dién cua vat thé kim loai
c6 chita sit s& lam thay d6i dong dién trong mach. Dong dién nay c6 thé dugc sir dung
dé kich hoat mach cong tic dién tir, tao thanh thi€t bi dong — ngat. Vat thé c6 thé bi
phat hién & khoang cach 2 — 15 mm.

+ Cong tac ludi ga: Cong tac nay gom hai dai sit tir dan hoi, x€p chong nhung
khong ti€p xtc vdi nhau duge gan vao vo thay tinh hodc chat déo. Khi nam cham hoac
cudn day mang dong dién dén gin cong tac, cac

dai sét sé bi tir héa va hit nhau, 1am cic tiép Cic thanh dan héi j/Nam cham
diém déng. Nam cham lam déng cac tié€p diém

khi céch cong tac khoang 1 mm. Vi vay, cong N—

tac nay duoc st dung rong rii trong céc thiét bi A

chong trom dé phat hién khi cira bi m&; nam Vo Céc\ﬁé’p diém

cham gan Ién clra va cong tac ludi ga gin lén
khung ctra. Khi clra m& cong tac s& mo.

+ Cong tic gian tiép dugc st dung vdi cdc vat thé kim loai va phi kim loai 1a cong
tac kiéu dién dung. Pién dung cla tu duoc x4c dinh bing khoang c4ch giita hai ban cuc,
khoang cdch cang nho dién dung cang cao. Bo cam bién cua cong tic kiéu dién dung la
mot trong hai ban cuc cua tu dién, ban kia 12 vat thé kim loai. Su ti€p can cua vat thé kim
loai dugc phét hién nhod su thay déi dién dung. Bo cam bién ciing c6 thé duoc st dung dé
phat hién nho su thay doi dién dung. Bo cam bién ciing ¢6 thé duoc sir dung d€ phat hién
céc vat thé kim loai vi dién dung ctia tu phu thudc vao chat dién moi gitta hai ban. Trong
truong hop nay, cac ban cuc 1a bd cam bién va
day no6i dat, vat thé phi kim loai la chat dién
moi. Su thay déi dién dung c6 thé dugc sir
dung dé kich hoat mach cong tac dién tir va
tao thanh thiét bi déng — ngat. Cong tac kiéu —
dién dung c6 thé dugc st dung dé phat hién Hai bin cyc tu dign
céc vat thé khi chiing céch diu bo cam bién
khoang 4-60 mm.

+ Céc thiét bi chuyén mach quang dién c6 thé vanh hanh theo ki€u truyén phat,
vat thé can phdt hién s& chan chim sdng (thuong l1a biic xa hong ngoai), khong cho
ching chiéu t6i thiét bi dd (Hinh 1.9(a)); hodc theo ki€u phan xa, vat thé can phat hién s&
phan chi€u chim séng lén thiét bi do (Hinh 1.9(b)). Trong ca hai kiéu, cuc phat bic xa
thong thudng 1a diode phat quang (LED). Thiét bi do biic xa c6 thé 1a transistor quang,
thuong 1a hai transistor, dugc goi la cap Darlington. Cap Darlington lam tang do nhay
cua thiét bi. Tuy theo mach duoc sir dung, dau ra cé thé dugc ché tao dé chuyén mach
dén mic cao hoac miic thap khi 4nh sang dén transistor. Cac bo cam bién dugc cung cip
duéi dang cdc hop cam nhan su ¢ mit cua céc vat thé & khoang cach ngan, thudng nho
hon 5 mm. Hinh 1.9(c) minh hoa b cam bién chit U, trong d6 vat thé ngan chan chum

sang. @) b) ©) Newén <
Diode phét quang guon sang

Hinh 1.7 Cong tic luoi ga

DAau bo cam bién

Vat thé

Hinh 1.8 Cong tic kiéu dién dung
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+ B0 ma hoéa: Thuat ngit ma héa dugc sur —

dung cho thiét bi cung c4p tin hiéu ra digital LEp— ] g cmbien /O T Q
theo su dich chuyén géc hodc tuyén tinh. Bo ma 4nh sing < ©
hoa gia s6 tim cac thay doi chuyén dich goc O O
hoic tuyén tinh tir vi tri chudn cho trudc, con S

bo ma héa tuyét doi cung cap vi tri géc hoac ] =D

tuyén tinh thuc té. Hinh 1.10 Dang co ban clia bo ma héa gia s6

+ Cac bd cam bién nhiét do:

Dang don gian clia bo cam bién nhiét do c6 thé dugc sir dung dé cung cdp tin hiéu
déng-ngat khi nhiét do dat dén gid tri xdc dinh, 1a phan tir ludng kim . Phan tr ndy gém
hai dai kim loai khéac nhau, vi du, dong thau va sit, dugc gan vdi nhau. Hai kim loai nay
c6 hé s6 dan no khac nhau. Khi nhiét do tang, dai ludng kim s€ uén cong, do mot trong
hai kim loai ¢6 hé s6 dan nd nhiét 16n hon. Kim loai dan n& cao hon s& & mat 16i cua
phan cong. Khi nguoi, hiéu tng uén cong xay ra
theo chiéu nguogc lai. Su chuyén dong nay clia

dai ludng kim c6 thé duoc sir dung dé ngit cc Dong thau
ti€p xuc dién, tir d6, & nhiét do nhat dinh, s& , e i did
dong-ngat dong dién trong mach. Thiét di nay Sat 7 ac tiep diem

c6 do chinh xdc cao, nhung duoc sir dung phé
bién trong cac bo di€u nhiét cua hé thong nhiét
gia dung.

+ C4c bo cam bién khoang dich chuyén: 1a bién 4p vi sai bién thién tuyén tinh
(LVDT), thiét bi nay cung cdp dién dp ra theo vi tri ctia thanh sit. LVDT g6ém ba cuén
day doi xing suot hanh trinh thanh sét di chuyén.

Hinh 1.11 Dang co ban cia bd ma hda gia s6

Cuon thit capl 7 I v IVI
Cuon so cip Dién 4p ra Dien ip ac 4 Viv2
Cuon thit cap2 Zm khéng déi / —
ﬂ bién ap ac %
Thanhsitl}  khong déi Z Ivz
Khoang dich chuyén I

Hinh 1.12 LVDT

Khi dong dién xoay chiéu dugc dua vao cudn so cap, dién dp xoay chiéu duoc tao
ra trong hai cuon day thi cap. Khi 16i sat & chinh giita hai cuon day thit cap, dién dp sinh
ra trong hai cuon thit cap bang nhau. Cdc dau ra tir hai cuon day thit cdp duoc n6éi két sao
cho tin hiéu ra két hgp cua ching khac véi dién ap ctia hai cudn day tha cap. Khi thanh
sat & chinh gitta, dién dp xoay chiéu trén hai cuon thit cap bang nhau, vi vay, khong c6
dién 4p ra. Khi thanh sat dich chuyén ra khoi vi tri giita, léch vé phia mot trong hai cuon
day tht cép khong bang nhau. Su chénh léch dién dp gitta hai cuon day thi cdp phu
thuoc vao vi tri cua thanh sat. Dién dp ra tir LVDT Ia dién 4p xoay chiéu. Dién 4p nay
thuong duoc chuyén thanh dién dp dc. Analog va duoc khuéch dai truéc khi din vao
kénh analog cua PLC.

+ Cac bo cam bién ap suat:

50



Cac bo cam bién ap suit thong dung cung cép cac dap ung lién quan dén ap suat
la ki€éu mang va kiéu xép. Kiéu mang gom mot dia mong bang kim loai hodc chat déo,
dugc dinh vi theo chu vi. Khi dp suét & hai phia cia mang khac nahu, tam mang bi 1éch.
Do léch nay tuong ung v6i chénh léch 4p suat & hai phia, va c6 thé phat hién nhd céc
déng ho bién dang dugc gan véi mang (Hinh 1.13(a)), hodc st dung do léch nay dé nén
tinh thé 4p dién (Hinh 1.13(b)). Khi tinh thé dién 4p bi nén, s& c¢6 su chuyén dich tuong
d6i céc dién tich dsuong va am trong trong tinh thé d6 va cdc bé mat phia ngoai cua tinh
thé sé tich dién. Do d6 hiéu dién thé xudt hién. .

a)  Bon bién dang ké: ) Mang ¢ p suat

2 dung cho bién dang tam

2 cho bién dang bén ngoai
2/3

= g
+élp sudt tic dung
Hinh 1.13 Bo cam bién ap suit
a)Bo cam bién luc; b)Ki€u ap dién

Tinh thé

+ Ban phim:

Nhiéu may sir dung ban phim nho dé nhap cdc lénh xac lap diéu kién dwocj yéu
cu cho cac ngd ra, nhiét do hoac toc do. Cac ban phim nay thuong c6 cic nit khi dugc
nhan xudng s& van hanh cdc dém cao su silicon din dién dé€ thuc hién céc ti€p xidc. Thay
vi noi ting phim riéng 1é va dung 12 dau vao, cac phim dugc noi két thanh hang va cot,
viéc 4n phim riéng 1€ c6 thé cung cap dau ra theo cot va dau ra theo hang duy nhat cho
phim dé6. Diéu nay lam giam dau vao can thiét cho PLC.

—"?—"/i_‘/i
—"% =% 7%
—% % % [7]1 [8] [9]
v ] 5 By
1234 567

8
Hinh 1.14 Ban phim 12 chiéu

- Cac thiét bi xuat:

Ciac cong ra cua PLC c6 kiéu role hodc bo cach dién quang véi cic kiéu transistor
hoac triac tly theo cac thiét bi duoc noi két vé6i ching sé duge dong hoac mé. No6i chung,
tin hiéu digital tir kénh xuét ctia PLC duoc sir dung dé diéu khién thiét bi kich hoat, sau
d6 thiét bi kich hoat diéu khién qud trinh ndo d6. Thuat ngit thiét bi kich hoat dugc st
dung cho thiét bi bién d6i tin hiéu dién thanh hoat dong c6 cong sudt cao hon, sau dé
hoat dong nay s& diéu khién qua trinh.

+ Cong tac to:

Céc Solenoid quyét dinh so6 luong thiét T PLC
Bi kich hoat diéu khién ngd ra. Khi dong dién l J' J'
di qua Solenoid, tir truong dugc sinh ra, tir trudng 71\ N\
nay c6 thé hiit cac bo phan kim loai sat trong w
vung 1an can. V€ ban chat, Contactor 1a mot dang Ki hicu Cic ngs ra duge
Role, su khdc nhau la thuat ngit Role dugc su Solenoid chuyén mach
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Dung cho thiét bi chuyén mach cdc dong dién nho,
thap hon 10A, con thuat ngit contactor duoc st dung
cho thiét bi chuyén mach dong dién 16n, c6 thé dén hang tram ampere.

+ Céc van diéu khién huéng:

Mot vi du khéc vé viéc stir dung Solenoid 1am thiét bi kich hoat 1a van van hanh
bang Solenoid. Van nay c6 thé dugc sir dung dé diéu khién hudng luu thong ciia khi nén
hodc dau ép, va ciing duoc st dung dé van hanh céc thiét bi khic, chang han, chuyén
dong cua piston trong xilanh.

Xilanh tac dong don

Van hai vi tri |Z_ W_‘
>< Solenoid

P R _ Nap Xa
Van 4/2 G:
- So —
Nut bam . o )
- Xilanh tac dong kép
A
P
Van 2/2 — 4|_\
MM
. 1\7 Van hanh bang lo xo Nap/Xa  Xa/Nap
P R Y s, N .
Van 3/2 Hinh 1.16 Cac van va xilanh

3.2. CAC THIET BI LOGIC CHUAN
3.2.1. Chuong trinh:

Chuong trinh 12 mot chudi cac 1énh ndi ti€p nhau duogc viét theo ngdn ngit ma PC
c6 thé hiéu dugc. C6 3 dang chuong trinh: instruction, ladder va SFC/STL. Khong phai
tit ca cac cong cu lap trinh déu c6 thé lam viéc dugc ca 3 dang trén. Bo lap trinh bing
tay chi lam viéc duoc v6i dang instruction trong khi hau hét cac cong cu lap trinh d6 hoa
sé lam viéc ca dang instruction va ladder. Cdc phdn mém chuyén dung sé cho phép lam
viéc v6i dang SFC.

LD X10
OUT Y7 —
AND M38
SET S§ L —O—
LD X21
OUT Tol — 0
K40
Dang instruction Dang ladder Dang SFC

3.2.2. Cac thiét bi co ban dung trong lap trinh: C6 6 thiét bi co ban “thiét bi bit”,
nghia la cac thi€t bi nay c6 hai trang thai ON hoac OFF, 1 hoac 0.
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C6 nhiéu ngon ngit lap trinh nhung muc dich viéc sstt dung nhdm dén ngudi
khong doi hoi kién thitic cao vé lap trinh. Do d6, viéc lap trinh kiéu bac thang duogc
nghién ctiu va ung dung. Pay 12 phuong phép viét chuong trinh ¢6 thé chuyén thanh ma
mdy nho phan mém chuyén dung cho bo vi xtt 1y ctia PLC.

- X hoac I: dung dé chi ngd vao vat 1y gan truc ti€p vao PC

- Y hoac Q hoac O: diing dé chi ngd ra néi truc ti€p tir PC

- T: dung d€ xdc dinh gid ¢6 trong PC

- C: dung d€ xéc dinh thiét bi d€m c6 trong PC

- M va S: dung nhu la cac Pole hoat dong trong PC

Dé vé so d6 thang, can tuan tha céc quy uée sau:
———=>=1Nic |

e Céc dudng doc trén so d6 biéu dién dudng — "

cong suat, cdc mach dugc noi két gitta cdc dudong — N:ic 2

. . — |

e MOoi nic thang xac dinh mot hoat dong trong

qud trinh diéu khién. —{END}—{Néc cudi

e So do thang dugc doc tir trdi sang phai va Hinh 1.17 Quét chuong trinh thang

Ti trén xuong. Nac & dinh thang dugc doc tur

trdi sang phai. Ti€p theo, nac thit hai tinh tir trén

xudng dugc doc tur trdi sang phai,... Khi & ché do hoat dong, PLC sé di tir dau dén
cudi chuong trinh thang, nac cudi ctua chuong trinh thang duogc ghi chi rd rang, sau
dé lap lai nhu dau. Qua trinh lan luot di qua tit ca cac nic cua chuong trinh dugc goi
l1a chu trinh.

e MOi néc bat diu v6i mot hoac nhiéu ngd vao va két thic véi it nhdt mot ngd ra.
Thuat ngit ngd vao duoc diung cho hoat dong diéu khién, chang han déng cic tiép
diém cong tic , dugc ding lam ngd vao PLC. Thuat ngit ngd ra duoc sit dung cho
thiét bi duoc n6i két v6i ngo ra cia PLC.

e Cic thiét bi dién dugc trinh bay & diéu kién chuén cta ching. Vi vay, cong tac
thuong md dugc trinh bay trén so do thang & trang thdi md. Cong tac thudng déng
duoc trinh bay & trang thai dong.

e Thiét bi bat ky ¢ thé xuat hién trén nhiéu céc nac thang. Vi du, ¢ thé cé role
déng mach mot hoac nhiéu thiét bi. Cac mau tu va/hoac cdc sd giong nhau dugc st
dung dé ghi nhan cho thiét bi trong timg trudng hop.

e (Cac ngd vao va ra dugc nhan biét theo dia chi clia chiing, ky hiéu tlly theo nha san
xuat PLC. D6 1a dia chi ngd vao hoac ngo ra trong bo nhé PLC. Cac PLC Mitsubishi
series F st dung mau tu X ddng trudc cac phan t nhap, Y ding trudc cac phan tu
xudt, va st dung céc s6 theo sau:

Cac ngo vao: X400-407, 500-507, 510-513 (24 ngd vao kha di)

Cac ngo ra: Y-437, 530-537 (16 ngd ra kha di)

Toshiba cudng st dung miu tu X va Y vé6i cdc ngd vao, chang han, X000 va
X001, ca cac ngd ra Y000 va YOOI1. Siemens sit dung mau tu I cho ngé vao va Q cho ngd
ra, vi du, 10.1 va Q2.0. Sprecher+Schuh ddnh s6 ngd vao bang X va ngd ra bang Y, vi du,
X001 va YOO1. Allen Bradley st dung I va O, vi du, 1:121/01 va 0:22/01.

Cic ky hiéu tiéu chudn duoc sir dung cho thiét bi nhap va xuat:

— |  Cac tiép diém ngo vao thirong mé

—AN— Cac ti€p diém ngo vao thirong dong
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3.2.3. Cac lénh co ban:

Phuong phép nay sstt dung ma nhd, moi ma tuong ting véi mot thanh phan cla
thang. Cac ma dugc st dung khdc nhau tlly theo nha san xuét, mac du tiéu chuan IEC
1131-3 da dwocj dé san xudt. Doi v6i nac khoi dau, ludén luon phai st dung ma nac khoi
dau. M ndy c6 thé 1a LD, A, L hoic STL, dé biéu thi ndc thang khéi ddu véi cdc tiép
diém m&; hoiac LDI, LND, LD NOT, AN, LN hoic STR NOT, dé cho biét nic khdoi ddu
Vv6i cdc tiép diém déng. Tat ca cdc nac phai két thic bing ngd ra. Ma ngd ra cé thé 1a
OUT hoac =.

a. Load, Load Inverse:

Lénh I . iy S6 buoc
20i nhé Chirc nang Dang mau Thiét bi chuong trinh

LD |6 o o 1 XYM, |

s 11 S, T, C

(Loab) contact NO

LD | Tac vulogic X Y. M
(LoaD | khdi tao-loai M S ’T ’C ’ 1
Inverse)| contact NC T

Ciéc dic diém co ban can nhd:
- Lénh LD va LDI n6i truc ti€p dau bén trai
- Lénh LD va LDI ciing duoc ding dé xavs dinh mot khéi chuong trinh khi ding

lenh ORB va ANB.
Vidu: X0 LD X 0
| | (o) OUT Y o0
X]] ~M100 LDI X 1
l/1l \_/ ouT M 100
[N SPK 19
T LD T 0
10 T OUT Y 1
1 N
b. Out:
Lénh I . iy S6 buoc
20i nhé Chirc nang Dang mau Thiét bi chuong trinh
>4 Y,M: 1
Tac vu logic S, cuon M
L O1T1T | ik 1has | A~ Il | Y MS | chuvén dune:2 |




Cac diém

co ban can nhd:

Lénh OUT n6i truc ti€p véi dau bén phai

Lénh OUT khong thé dung dé diéu khién thiét bi ngd vao loai X

Nhiéu lénh OUT c6 thé duoc ndi song song

¢. And, And Inverse:
Lénh L < s v Sé biwoc
g0i nhé Chirc nang Dang mau Thiét bi chuong trinh
(ﬁﬁg) contact NO I I S ’T ’C ’ 1
(thirong m&) T
(And | contact NC /1 STC 1
Inverse) (thfrdng déng) T
Vidu: X2I X0 LD X 2
| | | | (¥3) AND X 0
Y3I X3I \M101 ouT Y 3
/1I /1I N\ ANI X 3
N ouT M 101
Y4) AND T 1
ouT Y 1

Ciac diém co ban cin nhé:
Lénh AND va ANI duoc ding dé néi tiép thém mot contact. Co thé ndi nhiéu

contact thanh mot chudi ndi ti€p néu can.

Viéc st ly thém mot cuon day qua mot contact, Iénh OUT dau tién dugc goi
la ngd ra “follow-on”. Cac ngd ra follow-on cho phép xur Iy ngo ra theo ding

trinh tu da nghi.
d. Or, Or Inverse:
Lénh I . iy S6 buoc
20i nhé Chirc nang Dang mau Thiét bi chuong trinh
Noi song song X Y. M
(C())RR) cac contact NO I I I ore) I S ,T ’C ’ 1
(thttong mo) T




Ciac dic diém can nho:

- Lénh OR va ORI duoc dung dé n6i song song mot contact. D€ ndi mot khoi

¢6 nhi€u contact n6i ti€p, song song véi khai khdc, ta dung 1énh ORB.

- Mot bén ctia 1énh OR/ORI luén noi véi dau bén trai
Gi6i1 han ngoai vi:

Mic du khong gi6i han s6 contact méac song song, nhung mot s6 bang diéu khién
lap trinh, man hinh va mdy in s& khong thé nao hién thi hoac in chuong trinh néu né vuot
giGi han cta phan ciing. Moi dong hoac méi nhanh cta chuong trinh ladder nén chia t6i
da 10 contact va 1 cudn day. S6 ngd ra follow-on nén gidi han tdi da 1a 24.

Vi du:

X LD X 4

1 (¥3) OR X 6
X6 ORI M 102

— — OUT Y 5

M102 LD X 5

7 AND X 7
ﬁl X7 I M103 OR M 103
MI}0|3I O OUT M 103

11
e. Or Block:

Lénh Sé buoc

20i nhé Chiic nang Dang mau Thiét bi

orB [Noisong sons | = HF—— [x.v.u.
S, T

(OR  |nhiéu mach C

Block) [contact — ' |

Cac diém co ban can nhd:
- Lénh ORB Ia doc 1ap va khong két hop véi bat ky thiét bi hay con s6 nao
- Lénh ORB duoc ding dé n6i song song nhiéu mach contact (thudng 1a cdc
khoi néi ti€p) v6i khoi phia trude. Cac khoi noi tiép 1a cac khéi ¢6 nhi€u
contact noi ti€p nhau hay dung trong 1énh ANB.
- Dé€ khai bdo diém ddu chia mot khoi ding 1énh LD hay LDI. Sau mot khéi noi
ti€p, n6i né vao khoi trude bang 1énh ORB.

Vi du: X0 X LD
= | (¥6) sh AND

X2 X3 LD
- AND

chuong trinh

ol
0N =S




f. And Block:
Lénh L . iy S6 buoc
goi nho Chuc nang Dang mau Thiét bi chuong trinh
e e | 1 |
ANB |Noi tiép cac 1 1 1 I_' X, Y, M,
(And |mach song IJ |_| ST.C 1
Block) |song _l I_

Ciac diém co ban cin nhé:
Lénh ANB la doc 1ap va khong két hop véi bat ky thiét bi hay con s6 nao

Lénh ANB dugc dung dé ndi ti€p nhiéu mach contact (thudng 1a c4c khoi song
song), v4i khoi phia trude. Cac khoi song song l1a cic khoi cé nhiéu contact
ndi song song nhau hay dung trong 1énh ORB.
D€ khai bao diém bét dau ctia mot khoi dung Iénh LD hay LDI. Sau mot khoi
noi ti€p, ndi nd vao khoi trude bang 1énh ANB.

g. MPS, MRD va MPP:
Lénh L . vy S6 buoc
20i nhé Chirc nang Dang mau Thiét bi chuong trinh
MPS Luu két qua ] —0O—
_ hién hanh cta —O Khong 1
(Point 46 t4c vu trong _! LN co
Store) PC MPS N Y
MRD El(f);l lliliilguc%ﬁa | O Kho
. —O— ong 1
(Read) | c4¢ tac vu trong _! LN co
PC MRD 1§
Mpp |LAy ra(goira — | | O X
(PoP) |va loai bo) ket - —O— | Khong 1
qua da luu MPP — —O— co

Céac diém co ban can nhd:




Cic lénh nay can dé noi cdc cudn day ngd ra vao bén trdi ctia bat ky contact
nao. Néu khong c6 thi 1énh nay chi c¢6 thé néi vao bén phéi clia contact cudi
cung.

MPS luu diém n6i ctia mach ladder, vi vay né ¢ thé duoc goi lai nhiéu lan dé
no6i nhiéu nhanh cudn day hon.

MRD goi lai hodc doc dit liéu ctia diém n6i da duoc Iuu trude d6 va néi nd voi
contact ti€p theo.

MPP 14y ra (goi ra va loai bd) diém noi da luu tir viing luu tam sau khi contact
k€ bi buoc ndi vao diém nay.

Dai v6i moi 1énh MPS phai ¢6 mot 1énh MPP tuong ting.

Lénh MPP phai duoc dung dé€ ndi mach contact/cudn day cudi cing.

O bat ky budc lap trinh nao, s6 cip lenh MPS-MPP hoat dong phii khong
duoc qua 11.

Céch dung MPS, MRD va MPP:

Khi chuong trinh duogc viét & dang ladder thi tat ca cac 1énh MPS, MRD, MPP
s& tu dong dugc thém vao khi thuc hién chuyén chuong trinh (program
conversion) sang dang intruction. Nltu xem chuong trinh dang intruction sau
khi chuyén se c6 cac 1énh MPS, MRD, MPP.

Khi chuong trinh dugc vi€t & dang intruction, nguoi st dung phai nhip vao
toan bo tat ca cac 1énh MPS, MRD va MPP can thiét.

h. Master Control va Master Control Reset:

Lénh L < e s So biroc
20i nhé Chirc nang Dang mau Thiét bi chuong trinh

Chi ra diém Y, M (cho
MC dau cia mot . phép them
(Master |khoi diéu khién cuon M 1
Control)| chinh (master chuyén dung

control block) loai NO)
MCR |Chira di€ém
(Master két thuc Cﬁa _I m N du()’C dat 1
Control [mot khoi diéu 1a1
Reset) |khién chinh

N: Chi muic 16ng (NO dén N7)
Cac diém co ban can nhd:

Khi ngé vao X0=ON thi tat ca cac lénh gitta MC va MCP duogc thi hanh. Khi
X0=OFfF, tit ca cac thiét bi duoc dat lai (reset) trir cic bo dinh thi, bd d€m va
céc thiét bi dugc diéu khién bing lénh SET/RST.

Sau khi thuc hién lénh MC, duong bus (tai diém LD, LDI) dich chuyén dén
diém sau léenh MC. Lénh MCR dua diém nay vao dudng bus ban ddu. Sau khi
lénh MC duoc thiét 1ap, can phai thém mot con trd 16ng mitc N, s6 muc 10ng
c6 thé chon tir khoang NO t6i N7. Mic 16ng cao nhét 1a “0” va thdp nhat 1a
“7”. Mdi miic 16ng c6 thé duoc dit lai (reset) bang cach chi dinh miic trong
léenh MCR. Khi mic 1ong bi dat lai thi tat ca cac mic thap hon n6 ciing dat lai.
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i.

Lénh MC ciing ¢6 thé dung nhiéu l1an néu can thiét, bang céch thay déi con s
nhan dang cua thi€t bi Y va M. Néu dung cing mot s6 nhan dang thi né xtr ly
nhu 12 cudn day kép. Cac miic 16ng c6 thé duoc gap doi 1én nhung khi ching
bi reset thi tit ca cdc muc trong d6 déu bi reset chi khong phai chi mot miic

ghi trong 1énh MC.

Set va Reset:

Lénh L . iy S6 buoc
20i nhé Chirc nang Dang mau Thiét bi chuong trinh
SET bat mot thiét bi Y,M: 1
bit 1én ON (vinh SET Y,M,S |[S, cuon chuyén
(SET) | .x , CuC
vién) dung: 2
bat mot thiét bi D, thanh ghi D
RST bit xuéng OFF Y.M.S chuyén dung,
(ReSet)|, . . x D,V,Z -
(vinh vién) VvaZz:3

Cac diém co ban can nhd:
Mot khi X0 bat on, YO hoat dong va duy tri ON ngay ca sau khi X1 tat OFF.
Khi X1 bat ON, YO tat OFF va duy tri OFF ngay ca sau khi X1 tu né chuyén
thanh OFF (diéu nay ciing ding do6i véi MO va SO trong vi du)
SET va RST ¢6 thé dugc dung cho cing mot thiét bi bao nhiéu 1an tuy y. Tuy
nhién, trang thai cua 1énh cudi cung duoc kich hoat méi la trang thai c6 anh

Vi du:

hudng.

Lénh RST ciing ¢6 thé dugc dung d€ reset noi dung cua cac dit liéu nhu yhanh
ghi dit liéu (dat register), thanh ghi chi muc (index register)...Hiéu qua tuong
duong véi viéc chuyén “KO” vao thiét bi dit liéu.

| X6

) —fEmYo)
] —RSTYo—
] — e
| —RSTM—
—4||—m—9
—||—m7

P — —

LD
SET
LD
RST
LD
SET
LD
RST
LD
SET
LD
RST

T D

AN K2 K2 KA R
NSO NSRS NONS =SS




j. Bo dinh thi va bo dém (Out and Reset)

;(Einrlllh(f Chirc nang Dang mau Thiét bi chlslgnbgug‘cinh
Diéu khi€n mot —
OUT |cudn day bo N\ | T Bo d.efn
(OUT) |dinh thi hoac —/ ' ) 32 l?lt. 5
bd d€m Khac: 3
Dat lai bo dinh .
RST  |thi va bo dém, y.m, s [P thanh ghi D
(ReSet)|cuodn day, [RST[ | DV.7Z chuyen ding,
contact va cdc VvaZ:3
gié tri hién hanh|
k. Xung canh lén va xung canh xuong:
;;n ,l:hé Chirc nang Dang mau Thiét bi chﬁ(‘;nbg“gcinh
Y,M
Kich xung (khong cho
PLS | 1hico PLS] | phép diing 5
(PuLSe) canh lén cudn M chuyén
dung)
Y,M
PLF | Kich xung (khong cho
(PuLSe | khic6 PLF] | phép ding 2
Failling) Canh 1én cu@n M Chuyén
dung)

Ciac diém co ban cin nhé:
- Khi 1énh PLS dugc thi hanh, cac thiét bi Y va M hoat dong trong khoang thoi
gian mot chu ky sau khi tin hi¢u ngo vao da bat ON.
- Khi 1énh PLF duoc thi hanh, Y va M HOaT Dang trong khoang thoi gian mot
chu ky sau khi tin hiéu ngd vao da tat OFF.
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Khi trang thai ctia PC thay d6i tit RUN sang STOP va tr& lai RUN véi tin hiéu
ngd vao van 1a ON, thi PLS MO hoat dong trd lai. Tuy nhién néu dung cudn
day M c¢6 nguén pin nuoi (duge chot) thay cho MO thi n6 s&€ khong hoat dong
lai. Doi vé6i thiét bi duge chot dé ¢ thé hoat dong lai thi ngd vao diéu khién
phai tat OFF trong qud trinh chuyén trang thai RUN/STOP/RUN truéc khi né
duoc kich mot 1an nira.

No Operation va End:

Cac diém co ban can nhd:

Thém lénh NOP trong chuong trinh dé giam t6i thi€u su thay déi s6 budc
chuong trinh khi thay d6i hay soan thao chuong trinh.

C6 thé hoat dong ciia mot mach bing cdch thay lénh di lap trinh bing lénh
NOP.

Thay l1énh LD, LDI, ANB hoac ORB béang 1énh NOP s& lam cho mach thay
déi ddng ké, c6 thé gay ra 16i ¢ nhiéu noi trong chuong trinh.

Sau khi thuc hién chic nang “All clear operation” thi tit ca cac 1énh hién hanh
trong chuong trinh s& dugc ghi chong bang 1énh NOP.

Khi dat 1énh END trong chuong trinh c6 tac dung budc két thiic qua trinh quét
chuong trinh hién hanh va tién hanh cap nhat cic ngd vao va ngo ra.

Chen lénh END vao giita chuong trinh gitp tim 16i cho chuong trinh vi phan
sau lénh END bi vo hiéu va cdch ly khoi ving ki€ém 16i. NhG x6a céc 1énh
END khoi nhitng kh6i da kiém tra r6i.

Khi 1énh END duogc thi hanh thi bo dinh thi watchdog tu dong dugc lam tuoi.

3.2.4. Cac lénh ting dung: Cic ham tt FNC 0 + FNC 9
- CJ (Condition Jump): Nhay dén con tro dich da dinh
- CALL (Call Subroutine): Goi chuong trinh con hoat dong
- SRET (Subroutine Return): Trd vé tir trinh con
- IRET (Interrupt Return): Trd vé tir chuong trinh ngét
- EI (Enable Interupt): Cho phép céc ngd vao ngat
- DI (Disable Interupt): Vo hiéu viéc xtt 1y chuong trinh ngét
- 1 (Interupt Pointer): Chi dinh diém bat ddu ctia mot chuong trinh ngét
- FEND (First End): Dung dé chi cu6i khoi chuong trinh chinh
- WDT (Watchdog Timer reset): Ding dé 1am tuoi bo dinh thi watchdog trong
sudt thoi gian quét chuong trinh
- FOR (Start of a For/Next Loop): Xéc dinh vi tri bat ddu va so lan lap ctia vong

lap

- NEXT (End a For/Next Loop): Xac dinh vi tri cu6i cua vong lap
3.2.5. Nhom lénh vé dich chuyén va so sanh: Cic ham tit FNC 10 + FNC 19
- CMP (Compare): So sangh hai gia tri dit liéu, cho biét két qua <, = va >
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- ZCP (Zone Compare): So sanh dit liéu v6i mot gia tri cta dit liéu, cho biét két
qua <, =va>
- MOV (Move): Di chuyén dit liéu tir ving nhé dén ving nhé khéc
- SMOV (Shift Move): Di chuyén dit liéu tir ving nhé nay dén viing nhé khac
- CML (Compliment): Sao chép va nghich dao chubi bit nguén sang dich
- BMOV (Block Move): Sao chép mot khéi nhi€u phan tir dit liéu dén dich méi
- FMOV (Fill Move): Sao chép mot dit liéu don dén day dich méi
- XCH (Exchange): Hodn déi dit liéu trong thiét bi xdc dinh
- BCD (Binary Coded Decimal): Chuyén déi s6 nhi phan sang BCD hay chuyén
déi dix lieu dau chdm dong sang dang khoa hoc
- BIN (Binary): Chuyén déi céc s6 BCD sang nhi phan tuong ting hay chuyén déi
dit liéu dang khoa hoc sang thap phan
3.2.6. Nhom lIénh vé xir Iy s6 hoc: Cac ham tir FNC 20 + FNC 29
- ADD (Addition): Cong hai dit liéu nguon, két qua luu & thiét bi dich
- SUB (Subtraction): Trir hai dit liéu nguon, két qua luu & thiét bi dich
- MUL (Multipcation): Nhan hai dit liéu nguon, két qua luu & thiét bi dich
- DIV (Divation): Chia dit liéu nguon cho dit liéu nguodn khac, két qua luu & thiét
bi dich
- INC (Increment): Thiét bi dich dugc tang 1én 1 mdi khi dung 1énh nay
- DEC (Decrement): Thiét bi dich dugc giam xuéng 1 mdi khi diing 1énh nay
- WAND (Word AND): Thuc hién logic AND trén hai thiét bi nguon, két qua luu

trong thiét bi dich
- WOR (Word OR): Thuc hién logic OR trén hai thiét bi nguon, két qua luu trong
thiét bi dich

- WXOR (Word Exclusive): Thuc hién logic XOR trén hai thiét bi nguén, két qua
lIuu trong thiét bi dich
- NEG (Negation): Thuc hién déi dau noi dung thiét bi dich

3.2.7. Nhém lénh vé quay va dich chuyén chudi bit: C4c ham tit FNC 30 +~ FNC 39
- ROR (Rotation Right): Chubi bit ctia thiét bi dich dugc quay phai ‘n’ vi tri moi
lan thi hanh 1énh nay
- ROL (Rotation Left): Chudi bit ctia thiét bi dich dugc quay trdi ‘n’ vi trif méi 1an
thi hanh 1énh nay
- RCR (Rotation Right with Carry): Chudi bit cua thiét bi dich duoc quay phai véi
1 bit duoc trich qua co nhé
- RCL (Rotation Left with Carry): Chudi bit cta thiét bi dich duoc quay trdi véi 1
bit dugc trich qua co nhé
- SFTR (Shift Right): Trang thai cta thiét bi nguon duoc sao chép vao ngan x&p
bit va di chuyén qua phai
- SFTL (Shift Left): Trang thdi cua thiét bi ngudn dugc sao chép vao ngan xép bit
va di chuyén qua trai
- WSFR (Word Shift Right): Trang thai cta thiét bi nguoén dugc sao chép vao
ngan xé&p bit va di chuyén qua phai
- WSFL (Word Shift Left): Trang thai cua thiét bi nguon duoc sao chép vao ngan
x&p bit va di chuyén qua trai
- SFWR (Shift Register Right): Lénh nay tao mot ngan x&p FIFO ¢6 do dai n,
phai dung kém véi 1énh SFRD
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- SFRD (Shift Register Left): Doc va loai bo ngan xép FIFO. Phai dung véi 1énh
SFWR
3.2.8. Nhom Iénh vé xir Iy dir liéu: Cdc ham tir FNC 40 + FNC 49
- ZRST (Zone Reset): Thuc hién reset day thiét bi
- DECO (Decode): Gia tri dit liéu nguon Q s€ set bit thi n cta thiét bi bit
- ENCO (Encode): Vi tri bit hoat dong ctia thiét bi nguén xac dinh gia tri ctia thiét
bi dich
- SUM (The Sum Of Active Bits): S6 lugng céc bit bang mot trong cdc day chi
dinh dugc luu trong thiét bi dich
- BON (Check Specified Bit Status): Trang thai thiét bi ctia bit xac dinh duoc biéu
thi bang cach kich hoat bit ¢ dugc chon
- MEAN (Mean): Tinh gia tri trung binh
- ANS (Annunciator Set): Lénh nay khoi dong mot bo dinh thi. Khi vugt qua thoi
gian dinh thi s€ kich hoat c¢ trang théi tuong tng
- ANR (Annunciator Reset): Reset co trang thai muc thap nhat
- SQR (Square Root): Thuc hién phép toan can s6
- FLT (Float (Floating Point)): Dung chuyén déi dit liéu sang dang ddu chim
dong va ngugc lai
3.2.9. Nhom lénh ve xir 1y toc do cao: Cac ham tir FNC 50 + FNC 59
- REF (Refresh): Trang thai hién hanh cta cic ngé vao/ra chi dinh dwocj doc lai
vao PC
- REFF (Refresh and Filler Adjust): Cac ngd vao X0 dén X7 duoc lam tuoi va cac
bd loc ngd vao cua chiing dugc gan tri méi
- MTR (Input Matrix): Pa hop n bang ngd vao trong mot tap cac thiét bi va chi ¢
thé dung mot 1an
- HSCS (High Speed Counter Set): Khi gia tri cia b dém béng gid tri dinh trudc
thi set ngo ra da dinh
- HSCR (High Speed Counter Reset): Khi gia tri ciia bo dém bang gid tri dinh
trude thi reset ngo ra da dinh
- HSZ (High Speed Counter Zone Compare):
Hoat dong 1: Gia tri hién hanh ctia bo dém t6c do cao dugc kiém tra véi khoang
gid tri xac dinh
Hoat dong 2: Khoang gia tri xdc dinh dugc giit trong mot bang dit liéu diéu khién
truc ti€p cac ngo ra
Hoat dong 3: Khoang gia tri xdc dinh dugc giit trong mot bang dit liéu diéu khién
truc ti€p tan s6 ctia PLSY bang khoang cach diing D8132
- SPD (Speed Detect): Dém s6 xung cta encoder trong mot khoang thai gian cho
phép. Két qua c6 thé dung dé tinh toc do
- PLSY (Pulse Y Output): Phat xung v6i tan s6 xac dinh
- PWM (Pulse Width Modulation): Tao mot chudi xung ¢6 do rong thay déi
3.2.10. Nhom cac lénh khac: Cic ham tt FNC 60 + FNC 69
- IST (Initial Stale): Thiét 1ap hé théng diéu khién
- SER (Search): Tao mot danh sach thong ké vé cac gia tri dwocj tim thdy trong
mot stack dir liéu
- ABSD (Absolute Drum): Kich hoat nhiéu kiéu ra tiy thuoc gi4 tri cia bo dém
- INCD (Incremental Drum): Kich tuan tu tirng ngo ra ty thudc gia tri bo dém
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- TTMR (Teachinh Timer): Giam at khoang thoi gian cua tin hiéu va dat di liéu
thoi gian d6 vao thanh ghi dir liéu
- STMR (Special Timer-Definable): Cung cap bo dinh thi loai off-delay, one shot
va bo dinh thi nhap nhdy
- ALT (Alternate State): Thiét bi dich tuan tu thay doi trang thai mdi khi 1énh nay
hoat dong
- RAMP (Ramp-Variable Value): Tao mot gia tri trén duong doc gitta hai gia tri
di liéu co dinh
- ROTC (Rotary Table Control): Diéu khién su di chuyén cuia ban quay
- SORT (Sort Data): Sap thit tu dit liéu trong mot bang theo viing dugc chon trong
khi van duy tri toan ven mau tin

3.2.11. Nhém lénh vé nhap xuat dir liéu: Cac ham tir FNC 70 + FNC 79
- TKY (Ten Key Input): Boc 10 phim thap phan va két hgp cac gia tri thap phan
doc dugc thanh mot s6 don
- HKY (Hexadecimal Input): Poc 16 phim va két hop cac gia tri thap phan doc
duoc thanh mot s6 don
- DSW (Digital Switch-Thumbwheel Input): Cho phép doc n bé chon nhan nhap
s6 BCD
- SEGD (Seven Segmant Decoder): Dit liéu thap luc phan dugc giai ma thanh
dang dit liéu diéu khién den 7 doan
- SEGL (Seven Segment with Latch): Dung dé ghi dit liéu ra bo hién thi 4 chit so,
toi da hai bo
- ARWS (Arrow Switch): Tao bang (panel) nhap dit liéu s6
- ASC (ASCII Code): Mot chubi chit s6 chuyén thainh ma ASCII
- PR (Print to a Display): Xuét dit lieu ASCII cho bo hién thi
- FROM (Read From a Special-Function Block): Dir liéu dugc doc tir bd nhé dém
cta cdc khoi chiic nang chuyén ding gan vao
- TO (To): Dit liéu dugc ghi vao cac bd nhé dém cua cac khoi chitc nang chuyén
dung gin vao

3.3. THIET KE CHUONG TRINH
3.3.1. Cac budc lap trinh: Ngon ngit 1ap trinh, su ti€p can van dé c6 hé thong c6 thé cai
thién kha nang tao ra cic chuong trinh chét lugng cao trong thoi gian ngan. Ky thuat
thiét k& c6 hé thong gdm cac budc sau:
- Xac dinh yéu cau d6i v6i ngd vao va ngd ra
- Xac dinh thuat toan s€ dugc sir dung. Thuat toan 1a thi tu cac bude xac dinh
phuong phép giai quyét van dé. Diéu nay thudng duoc thuc hién bang luu d6 hoac
viét bang thuat giai ma (pseudocode), ké ca st dung cac tit BEGIN, DO, END, IF-
THEN-ELSE, WHILE-DO,....
- Thuat todn duéoc dién dich thanh cac lénh dé c6 thé nhap vao PLC.
- Kiém tra va g& roi chuong trinh
- Chuong trinh duoc lap thanh tai liéu dé moi ngudi st dung hodc sira ddi sau nay
déu hiéu su hoat dong ctia chuong trinh do.

R o va Ngora A
3.3.2. Céc luu dé thuat giai ma: NgovaoA 78 é
a. ‘Cl',lll(/)l th}I tu’\hoatqt.i(,)l}g: i NgovaoB NgoraB
Khi ¢6 tin hiéu vao khéi dong, ngo ra || O
A hoat dong. Khi A hoan tat, A van hanh ngo
64 - END
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vao B va ngo ra B xuat hién.

Khéi )
b. Piéu kién: dong |X| Ngo ;a\A
Khi xudt hién tin hiéu vao khéi dong, e o % NeoraA
Ngd ra Ia A khi ¢6 tin hiéu vao dén X, nguoc Khgi dong X 789 75
Lai ngo ra la B. ~
END

Hinh 1.20 Diéu kién

c. vong lap:

Bo dém c6 thé duogc sir dung & vi tri vong lap duoc lap lai vé6i s6 1an x4c dinh,
nhan xung tin hiéu vao moi 1an vong lap xay ra va ding chudi vong lap khi hoan tat s6
vong lap duoc yéu cau
3.3.3. Mot s6 hoat dong cta chuong trinh mau:

a.Vidul:

Xét tac vu gom ba xilanh A, B va C lan luot hoat dong theo thit tu A tién vé bén
phéi, A tié€n v€ bén trdi, B ti€n vé bén phai, B tién vé bén trai, C ti€n vé bén phai, C tién
v€ bén trdi (chudi nay thuong dugc viét la A+, A-, B+, B-, C+, C-)

Chu trinh:
Xilanh A
Xilanh B
Xilanh C
Xilanh A Xilanh B Xilanh C
| | |
] ]
Y430 RV AP Y431 Y432 RV AP Y433 Y434 RV AP Y435

Hinh 1.21 Cac van diéu khién

X400 T450 Y431 Y432 Y433 Y434 Y435 ) ) . .
Piston A di chuyén qua phai

430 30
450 T451 T450 .

F——W T Piston A di chuyén qua trai
43H v
451 T452 T451 .
43% A 3 Piston B di chuyén qua phai
45£_ T453 ras&d X

[ | . . . ; L.
pismand 55 visd_)—1 Piston B di chuyén qua tréi
45%_ T454 ras&d b c X

I—T—|/1 ’ iston C di chuyén qua phai
434 ' Y]434Q_' yen qua p



Thit tu 1énh cta chuong trinh néu trén cua Mitsubushi:

LD
OR
ANI
ANI
ANI
ANI
ANI
ANI
OouT
OouT
LD
OR
ANI
ouT
ouT
LD
OR
ANI
OouT
ouT
LD
OR
ANI
ouT
ouT
LD
OR
ANI
OouT
ouT
LD
OR
ANI
ouT
ouT
END

X400
Y430
T450
Y431
Y432
Y433
Y434
Y435
Y430
T450
T450
Y431
T451
Y431
T451
T451
Y432
T452
Y432
T452
T452
Y433
T453
Y433
T453
T453
Y434
T454
Y434
T454
T454
Y435
T455
Y435
T455

Khai dong cong tac

Piston A di chuyén sang phai
Dong ho dinh gio T450 khoi dong

Piston A chuyén sang trai
Pong ho dinh gio T451 khai dong

Piston B chuyén sang phai
bong hé dinh gio T452 khai dong

Piston B chuyén sang trdi
Pong ho dinh gio T453 khai dong

Piston C chuyén sang phai
Pong ho dinh gio T454 khai dong

Piston C chuyén sang trai
Pong ho dinh gio T455 khai dong
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X400 Ia cong tac khoi dong, khi déng s& ¢ tin hiéu ra tir Y430 va dong ho dinh
gid T450 khdi dong. Cong tic khoi dong bi x4c lap, K=4, cdc tiép di€ém thudng déng cua
déng ho dinh gio T450 md, ngat mach Y430, cdp ngudn cho Y431 va khaoi dong dong ho
dinh gid T451. Piston A di chuyén vé bén trai. Trén nac 2, cdc ti€p diém T450 bi khoa,
do do, tin hiéu ra cua céac linh kién nay van ti€p tuc cho dén hét thoi gian xac 1ap. Khi
do, céc ti€p di€ém thudng déng ctia déng héd dinh gid T451 md va cdc tié€p diém thudng
ma& cua dong ho dinh gio T451 déng. Diéu nay lam ngat mach Y431 va cap ngudn cho
Y432, khoéi dong dong héd dinh gid T452. Piston B di chuyén sang phai. Mdi ndc tiép
theo s€ khich hoat Solenoid k& ti€p. Do d6, tuan tu ting ngd ra dugc cdp nang lugng.

b. Vi du 2:

Xét hoat dong clia cac van khi nén van hanh cdc thanh chin & bai dau xe. Thanh
chin vao s& md khi nap ding so tién vao hop thu, thanh chin ra s€ md khi phat hién xe
dén gan t}%a'l(r)lzh chan.

. ) X405
e | . Cua va(l) ICua ra - | pln
=07 [| A
x401 [ | 1 "~ X404
<
=
=
=
P
I ]
Y430 A v Y431 Y432 v A Y433
P R R P
Hinh 1.23 Hé thong Van - Piston
X40(|) M100 Y431 Nang thanh chan vao

5 (;)J —W Y4300_' X400 la cong tic dyoc van hanh bang dong xu
Y430 la ngo ra dén Solenoid 1
401 @_{ Pong ho dinh gio T450 cung cap thoi gian thanh chin vao 10s
450 T450 M100 la role noi
oo xa0z v 430M10©_' X401 la ngé \;2‘10 l\)éo hiéu thanh chin nang lén
N—W Y43IO_‘ Ha tha\nh c~han VE:O .
Y431 la ngo ra dén Solenoid 2
403 MI101 Y433 15\1(402 :il] ngl(;) Vla;19 bao hiéu thanh chin ha xuong
| | | ang thanh chanra
I dand Y432©_‘ Y432 1a ng6 ra dén Solenoid 3
404 X403 1a ngo vao khi xe dén gan thanh chan ra
7251 Thi gian duy tri thanh chén ra, 10s
Q_< M101 la role noi
101 X405 Y.432M10 X404 bao hiéu thanh chin nang lén
43%J — Y433<>_< Ha thanh chin ra
Y433 1a ng6 ra dén Solenoid 4

ey X405 bio hiéu thanh chan ra ha xuong

! LEND
Hinh 1.24 Chuong trinh thanh chin xe
Ngo vao:
X400 Cong tac van hanh bang dong xu
X401 Ng6 vao khi thanh chéan vao nang l1én
X402 Ngo vao khi thanh chin vao ha xuéng
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X403 Ngo vao khi xe dén gan thanh chan ra

X404 Ngo vao khi thanh chin ra nang lén

X405 Ngd vao khi thanh chin ra ha xu6ng
Ngé ra:

Y430 Van A, solenoid 1

Y431 Van B, solenoid 2

Y432 Van C, solenoid 3

Y433 Van D, solenoid 4
Tht tu 1énh cua chuong trinh néu trén cta Mitsubishi:

LD X400

OR Y430

ANI M100

ANI Y431

ouT Y430

LD X401

OouT T450

K 10

LD T450

OouT M100

LD M100

OR Y431

ANI X402

ANI Y430

ouT Y431

LD X403

OR Y432

ANI M101

ANI Y433

ouT Y432

LD X404

ouT T451

K 10

LD T451

OouT M101

LD M101

OR Y433

ANI X405

ANI Y433

ouT Y433

END

Ngo ra Y430 dén solenoid 1 nang thanh chan vao khi tin hiéu ra tir bo cam bién &
hop dung tién cung cap ngd vao X400. Y430 bi khéa va duy tri trang thai hoat dong cho
dén khi role noi M100 md. Tuy nhién, ngd ra ndy s& khong xuét hién néu thanh chén
dang ha xu6ng va c6 ngd ra Y431 dén solenoid 2. Dong hé dinh gid T450 dung dé git
thanh chén trén cao trong 10s, khéi dong bang ngd vao X402 tir bo cam bién cho biét
thanh chan trén cao. Khi hét thoi gian nay, ngd ra Y431 duoc md, kich hoat solenoid 2
va ha thanh chan xu6ng. Thanh chan ra duoc nang 1én do ngd ra Y432 dén solenoid 3
khi bo cam bién phdt hién xe va cép ngd vao X401. Khi thanh chin Ién cao, dong ho

68



dinh gid T451 duoc sir dung dé giit thanh chéan trén cao trong 10s, khdi dong nhd ngd
vao X404 tir bo cam bién cho biét thanh chan trén cao. Khi hét thoi gian nay, ngd ra
Y433 duge md, kich hoat solenoid 4 va thanh chin ha xu6ng.

¢. Vidu 3:

Xét bai todn day chuyén san xudt gém bang tai chuyén céc chai dén thiét bi déng
g06i, cdc chai duoc tai trén bang chuyén, dugc kiém tra dé bao dam ddy, da dong nap va
so lugng chai (4) dang duoc déng goi vao thing 1a ding. Cac hoat dong diéu khién dugc
yéu cdu 1a: néu chai khong ddy sé dimng bang chuyén; kich hoat may déng nap khi chai
vao ddng vi tri, trong thoi gian nay bang chuyén dimg; dém bon chai va kich hoat may
dong g6i, bang chuyén dimg néu c6 chai khac dén diém déng géi trong thoi gian nay;
phét am thanh canh bdo khi dimg bang chuyén.

X400X401  M100 x 404 Y430 Y430 14 ngo ra dén bang chuyén. X400 1a nit kKhéi

dong, X401 1a nit ding. Bang chuyén ding khi

Y432, M100, X404 hoac X405 duoc kich hoat

Y431 la ngo ra dén thiét bi canh bao, mé khi bang chuyén
M100 dung : : :

; O—< M100 la role ngi duoc kich hoat khi X402 déng do chai khong

430 Y432
430 X405 Y431

M100 day. Sau d6 M100 dirng bang chuyén
40=3 T4.‘5/? T40 T450 1a dfiﬁng ho diflh gio, dirng bﬁ{lg chuyén trong thoi gian

Y432 Y432 da chon de dong nap chai, Y432 cap nang luong cho may dong
X405 C4;| H nip va dirng bang chuyén

| X405 RS Cai dat lai bo dém khi may dong géi c6 du 4 chai
My C460K4 | Ngd vio X404 khi chai duoc phit hi¢n. X405 mé khi dang
C460 Y433 dong géi. 4 chai da dém

! O_' Y433 cap nang luong cho may déng géi khi C460 dém dwoc 4
| [END] chai

Hinh 1.25 Chuong trinh diéu khién Mitsubishi
Tht tu 1énh cua chuong trinh néu trén cta Mitsubishi:

LD X400 Nac tha 1
OR Y430

ANI X401

ANI Y432

ANI M100

LDI X404

ORI X405

ANB

ouT Y430

LDI Y430 Nac thi 2
ouT Y431

LD X402 Nac tha 3
OR M100

ouT M100

LD X403 Nac tha 4
OR Y431

ANI T450

ouT T450

K 2 2 giay dé déng nép
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OouT
LD
RST
LD
ANI
ouT
K
LD
OouT
END

T450
X405
C460
X404
X405
C460
4

C460
Y433

Nac tha 5
Nac tha 6
4 chai dugc dém
Nac thi 7

Két thic chu ky

Viéc phat hién chai ddy hay khong c6 thé duoc thuc hién bing bo cam bién quang
dién, sau d6 bo cam bién nay c6 thé duoc dung dé kich hoat cong tic ngd vao X402. Su
hién dién clia chai & mdy dong nap ciing c6 thé dugc nhan biét bing bo cam bién quang
dién ngd vao X403. Tin hiéu vao bo dém chai ciling c6 thé xuit phat tir b cam bién
quang dién ngd vao X404. Cic ngd vao khac c6 thé 1a cdc cong tic khdi dong ngd vao
X400 va ding ngd vao X401 d6i véi bang chuyén va tin hiéu ngd vao X405 tir may dong
g6i khi mdy dang van hanh, da nhan du 4 chai va chua nhan thém chai khéc.
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