Gido trinh : PLC co ban

Chuong 3: CAC PHEP TOAN SO CUA PLC

BAI 3.1: CHUC NANG TRUYEN DAN

. Truyén Byte, Word, Doubleword

Taw]asr]

IV B
—|Ex EHO

Move Byte, Move Word, Move Double Word,
Move Real

Chi din Move Byte chuyén byte dau vao (IN) t6i
byte ddu ra (OUT). Byte dau vao khong duoc bién doi
boi viéc chuyén nay.

Chi din Move Word chuyén tir ddu vao (IN) t6i tir
ddu ra (OUT). Tir ddu vao khong duoc bién déi bdi viéc
chuyén nay.

Chi d4n Move Double Word chuyén tir kép dau vao
(IN) t6i tr kép dau ra (OUT). Tu kép dau vao khong

duoc bién doi bdi viec chuyén nay.
Chi dAn Move Real chuyén mot tir kép ddu vao thuc

[

| A

23 Fre 394 296

32 bit (IN) t6i tir kép dau ra (OUT). Tu kép dau vao
khong dugc bién déi bdi viec chuyén nay.

Diéu kién 16i khi dat ENO = 0; SM4.3 (dang chay), 0006 (dia chi gidn tiép).

Move | Cac dau Céc toan hang Cac kiéu dir
vao/ra liéu
IN VB, IB, QB, MB, SB, SMB, LB, AC, | BYTE
Byte Hing s6, *VD, *AC, *LD
ouT VB, IB, QB, MB, SB, SMB, LB, AC, | BYTE
*VD, *AC, *LD
IN VW, IW, QW, MW, SW, SMW, LW, T, | WORD, INT
T C, AIW, Hang s6, AC *VD, *AC, *LD
ouT VW, T, C, IW, QW, SW, MW, SMVW, | WORD, INT
LW, AC, AQW, *VD, *AC, *LD
IN VD, ID, QD, MD, SD, SMD, LD, HC, | DWORD,
T &VB, &IB, &QB, &MB, &SB, &T, &C, | DINT
e AC, Hing s6, *VD, *AC, *LD
ouT VD, ID, QD, MD, SD, SMD, LD, AC, | DWORD,
*VD, *AC, *LD DINT
S6 | IN VD, ID, QD, MD, SD, SMD, LD, AC, REAL
thuc Héng s0, *VD, *AC, *LD
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ouT VD, ID, QD, MD, SD, SMD, LD, AC, | REAL
*VD, *AC, *LD

2. Truyén mot vung nhé dit liéu ( mang dir liéu)
Cic lénh 1am viéc v6i mang dung dé diéu hanh mot mang dit liéu I6n
a. BLKMOV_B (LAD) - BMB (STL)

Lénh di chuyén noi dung chia mot mang byte. Do dai cia mang dugc xéc
dinh bdi N ¢6 kiéu byte, do vay 16n nhat mang chi c6 thé c6 255 byte. Byte ddu
ctia mang 1a IN (ki€u byte) noi dén duoc x4c dinh bing byte dau 1a OUT.

Ci phdp dung 1énh di chuyén BMB trong STL hay BLKMOV _B trong LAD
nhu sau:

LAD STL Toan hang
e IN, OUT: (byte)
den  enof VB, IB, MB, SMB, *VD, *AD
BMB IN, OUT, N
[E— N (byte): VB, IB, MB, SMB,
4 *VD, *AD

b. BLKMOV_W (LAD) - BMW (STL)

Lénh di chuyén noi dung cia mot mang tir don. Do dai cia mang dugc xac
dinh bdi N c6 kiéu byte, do vay 16n nhat méang chi c6 thé c6 255 byte.Tir don dau
ctia mang 1a IN (ki€u byte) noi dén duoc x4c dinh bing byte dau 1a OUT.

Ci phdp dung lénh di chuyén BMW trong STL hay BLKMOV_W trong
LAD nhu sau:

LAD STL Toan hang
IN, OUT (word):
BLEMOV_f
~EN  ENO} vw, T, C, IW, QW, MW,
BMWIN OUT,N |SMW, *VD, *AD
i auT
1y N (byte): VB, 1B, MB, SMB,

*VD, *AD, hing s0
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c. FILL N (LAD) - FILL (STL)

Lénh ghi vao mot mang tir don gia tri cua tur IN. Do dai ciia mang dugc xac
dinh boi N ¢6 kiéu byte, do vay 16n nhat mang chi c6 thé cé 255 tir. Tix don dau
ctia mang la OUT ( kiéu tr).

Ci phéap dung lénh di chuyén FIIL_N trong LAD hay FILL trong STL nhu

sau:
LAD STL Toan hang
FILL_M IN, OUT (word)
—EN EHO}- VW, T, C, IW, QW,
FILL IN OUT N |MW, SMW, *VD, *AD
4 ouTh
dn N (byte): VB, IB, MB,
SMB, *VD, *AD, hang s6

d. Swap Byte

Chi dan Swap Byte trao déi byte c6 trong s6 16n nhat véi
byte c6 trong s6 nho nhit cua tir (IN).

Diéu kién 16i khi dat ENO = 0; SM4.3 (dang chay), 0006
(dia chi gian ti€p).

mebl Bmm U:F-"l
=
L] H

T A i I
20 293 24 I

Cdc dau vao/ra Cdc todn hang Cdc kiéu dirliéu

VW, IW, QW, MW, SW, SMW, LW, T, C, AC, *VD,

N *AC, *LD

WORD

3. Bai tap

a. Lénh di chuyén ngi dung méing
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BTL
2.1 e LD IZ.1
[_ Aray 1 (VB o VEZT) o | EMB VE20, VElOD, 4
Amay 2 (VE100 10 VB103)
VB2
l—
FBD
1.1
VEIII
-
Application
VB WB21 WRF WHZA
Ayl [0 ] [ | [3:| |33 ]
bliock: rmove
VB10d  VB101 VEID?  WBE103
aray2 [0 | [m ] [se] | o

b. Vi du vé Move va Swap

LaD STL
_— R o 1.1
I | MOVE ~ VESO, ACO
B Mo ’
! EHAP  RCO

VBEO~ IN  OUT|— ACD

AWAP
EN ENG[—
ROO - IH
FBDO
MOV _E ENRP
IZ.1-{EN E EN  ERO

VBs0 4 IH CUTH—ASD  ACO— IH

Applcation
Pl o Siag
VBS0 ACO
e sWap
ACD ACD
1
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BAI 3.2: CHUC NANG SO SANH

I. Chitc nang dich chuyén ( Thanh ghi dich)

Chi dan Sift Register (SHRB) dich gia tri cla

el DATA t6i thanh ghi dich. S_BIT xac dinh bit trong nho

S nhét ctia thanh ghi dich. N xdc dinh do dai clia than ghi

dich va diéu khién dich (Dich cong = N, dich trir = -N).
Mbi khi bit dugc dich ngoai béi chi dan SHRB 1a

duoc dat trong bit nhé tran (SM1.1).

SHER DATA Diéu kién 16i khi dat ENO = 0; SM4.3 (dang chay),

— (—IT"' : p, = 0006 (d}a chi gian ti€p), 0091 (toan hang ngoai pham vi),

T2 202 294 228 0092 (16i trong truong dé€m).

Chi dan nay anh hudng bit nhG dac biét nhu sau: SM1.1 (tran).

omm l:ll-l"l
]
m
m
I

BT

Cac dau vao/dau | Cac toan hang Cic ki€u dir
ra liéu
DATA, S_BIT LOMSMT,C V,S L BOOL
N VB, IB, QB, MB, SMB, LB, AC, | BYTE
Hing s6 *VD, *AC, SB, *LD

Nhitng hiéu biét vé thanh ghi dich Bit

Chi dan thanh ghi dich bit cung ci4p moét cach dé dang cho sap xé€p va diéu
khién cung cap san phdm hodc dit liéu. Sir dung chi dan thanh ghi dich bit 1a
dugc dinh nghia boi ca bit dau nho nhat (S_BIT) va so cua cac bit duge xac dinh
bdi do dai (N). Hinh 9-41 minh hoa mot vi du ctia chi dan thanh ghi dich bit.

Dia chi cta bit ddu trong s6 16n nhat thanh ghi dich (MSB.b) c6 thé dugc
tinh boi cong thic sau:

MSB.b = [(Byte ctia S_BIT) + ([N] — 1 + (bit cia S_BIT))/8] [duy tri viéc
chia cho 8]

Ban phai trir 1 bit boi vi S_BIT la mot ctia cac bit cua thanh ghi dich.

Cho vi du, néu S_BIT 1a V33.4 va N 1a 14, khi d6 MSB.b 1a V35.1, hoac:

MSB.b =V33+([14] — 1 +4)/8
=V33+17/8
= V33 + 2 v6i mot su duy tri cua 1
=V35.1

Trén mot dich trlr, dugc chi thi boi mot gia tri &m cta do dai (N), dit liéu
dau vao dich t6i bit trong s6 16n nhat cua thanh ghi dich, va dich ngoai cta bit
trong s6 nho nhat (S_BIT).
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Shift Minus, Lengih = -14

Shift Plus, Length = 14

L 5_BIT

|
-

=

+ S BIT
MES MSH
WEd [ 7] —a=] 4 0 Was | 7 [e—
L] I
s [ 7] - 10] vas [7]=
I
v35| :?|

|1|cn|— ws|?|
f

WMEE of Shill Fegsber

MSE ol Shill Regisher

Trén mot dich cong, dugc chi thi bdi mot gia tri duong cua do dai (N), di
liéu dau vao (DATA) dich téi bit trong s6 nho nhat cta thanh ghi dich, dugc xac
dinh boi S_BIT va nam ngoai cua bit trong s6 16n nhat ctia thanh ghi dich.

Dt liéu dugc dich ngoai khi d6 dugc dat trong bit nhé tran (SM1.1). Bo dai
max cua thanh ghi dich la 64 bit, duong hoac am. Hinh 9-40 minh hoa bit dich
doi vai cac gia tri am hoac duong ctia N.
II. Chitc nang chuyén doi
1. BCD to Integer, Integer to BCD

Chi dan BCD to Integer chuy

QmT l:l?b-l"'l
]

™ = O
B
|

phan ma nhi phan (IN) t61 mot gia
két qua téi bién dugc xac dinh boi
luc cho IN la tir O t6i 9999 BCD.

két qua téi bién dugc xac dinh boi

hiéu hod BCD).

én d6i dau vao thap
tri s6 nguyén va tai
OUT. Pham vi hi¢u

Chi dan Integer to BCD chuyén déi ddu vao gia tri
s0 nguyén (IN) t6i mot thap phan ma nhi phan va tai

OUT. Pham vi hi¢u

luc cho IN la tir O téi 9999 s6 nguyén.
Diéu kién 16i khi dat ENO = 0; SM1.6 (L6éi BCD),
SM4.3 (dang chay), 0006 (dia chi gian tiép).bCac chi

dan anh hudng cac bit nhg dac biét nhu sau: SM1.6 (vo

Céc dau vao/dau ra

Cac toan hang

Cic kiéu dit liéu

IN

VW, T, C, IW, QW, MW, SMW,
LW, AC, AIW, hang s6, *VD, *AC,
*LD

WORD
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ouT

VW, T, C, IW, QW, MW, SMW, | WORD
LW, AC, hing s6, *VD, *AC, *LD

2. Double Integer to Real

Chi d4n Double Integer to Real chuyén d6i gid tri
32 bit, s6 nguyén c6 dau (IN) téi mot s6 thuc 32 bit va
dat két qua t6i bién dugc xac dinh boi OUT.

Diéu kién 16i khi dat ENO = 0; SM1.6 (L6i BCD),

RN LRI

SM4.3 (dang chay), 0006 (dia chi gian tiép).

P i P
21 222 k4 e

Cac dau vao/dau ra C4c toan hang Cic kiéu dit liéu

IN

VD, ID, QD, MD, SMD, AC, LD, | DINT
HC, hang s6, *VD, *AC, SD, *LD

OouT

VD, ID, QD, MD, SMD, LD, AC, | REAL
*VD, *AC, SD, *LD

3. Round

FOORD

—|EH EBD [~

|§:~?,~U!‘£’D IH, ©arT

+u|5E 55 A
|
i
!

I 7 [/ 7
2 297 XM 26

Chi din Round chuyén déi gid tri thuc (IN) t6i mot gia
tri sO nguyén kép va dat két qua t6i bién dugc xac dinh bai
OUT. Néu phan thap phan 1a 0.5 hoac 16n hon, s6 1a dugc
lam tron 1én.

Diéu kién 16i khi dat ENO = 0; SM1.1 (tran), SM4.3
(dang chay), 0006 (dia chi gian tiép).

Cac chi dan anh hudng téi cac bit nhG dac biét nhu
sau: SM1.1 (tran).

C4c dau vao/dau ra

Cic todn hang Cic kiéu dit lieu

IN

VD, ID, QD, MD, SMD, AC, LD, | REAL
hing 6, *VD, *AC, SD, *LD

OuT

VD, ID, QD, MD, SMD, LD, AC, | DINT
*VD, *AC, SD, *LD

4. Truncate.

Chi din Truncate chuyén déi mot s6 thuc 32 bit
(IN) téi mot gia tri s6 nguyén c6 dau 32 bit va dat két
qua tGi bién dugc xac dinh bdi OUT. Chi phan s6
nguyén clia so thuc la duoc chuyén déi, va phan thap

phan la duoc loai bo.
Néu gid tri ban dang chuyén déi khong 1a mot s6
thuc c6 hiéu luc hoac c6 pham vi rong dugc dap ung &

:;_ TRONC
o —|E ERZ[—-
f 1IN oUTl-
(2]
E L AT bd s
T TEOBC  IN, OO
L
WV VI
r W ¥ R L R
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dau ra, khi d6 bit tran 1a thiét 1ap va dau ra khong bi anh hudng.

Diéu kién 16i khi dat ENO = 0; SM1.1 (tran), SM4.3 (dang chay), 0006
(dia chi gian tiép).

Cac chi dan anh hudng téi cac bit nhé dac biét nhu sau: SM1.1 (tran).

Cac dau Cic toan hang Cic kiéu
vao/dau ra dit liéu
IN VD, ID, QD, MD, SMD, LD, REAL
AC, hang s6, *VD, *AC, SD, *LD
ouT VD, ID, QD, MD, SMD, LD, DINT
AC, *VD, *AC, SD, *LD

5. Double Integer to Integer

5 T I
a —EK EHO[
[F|
Bl| —m_ oot
fi
ET( T T 1!]‘ _XJT
L
[+ ¥
21 2 k4 g

Chi din Double Integer to Integer chuyén déi gid tri
nguyén kép (IN) t6i mot gia tri sO nguyén va dat két qua t6i
bién duoc xdc dinh boi OUT. Néu gi4 tri ban dang chuyén
déi c¢6 pham vi rong duogc ddp tng & dau ra, khi d6 bit tran
la thiét 1ap va dau ra khong bi anh hudng.

Diéu kién 16i khi dat ENO = 0; SM1.1 (tran), SM4.3
(dang chay), 0006 (dia chi gian tiép).

Cac chi dan anh hudng t6i cac bit nhé dac biét nhu
sau: SM1.1 (tran).

C4c dau vao/dau ra

Cac todn hang Cic kiéu dit liéu

IN

VD, ID, QD, MD, SMD, AC, LD, | DINT
HC, hang s6, *VD, *AC, SD, *LD

OuT

VW, IW, QW, MW, SW, SMW_ | INT
LW, T, C, AC, *VD, *AC, *LD

6. Integer to Double Integer

Chi dén Integer to Double Integer chuyén déi gid tri

nguyén (IN) t6i mot gia tri s6 nguyén kép va dat két qua
tGi bi€n duoc xac dinh boi OUT. Dau l1a dugc mé rong.
Diéu kién 16i khi dat ENO = 0; SM1.1 (tran), SM4.3

(dang chay), 0006 (dia chi gian tiép).
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Cac dau vao/dau ra

Cac toan hang

Cac kiéu dit liéu

IN

VW, IW, QW, MW, SW, SMW,
LW, T, C, AIW, AC, Hang s6 ,
*AC *VD, *LD

INT

ouT VD, ID, QD, MD, SMD, LD, AC, | DINT
*VD, *AC, *LD
7. Integer to Real L
Dé chuyén déi mot s6 nguyén 32 bit t6i mot s6 thuc, sir E S i
dung chi dan Integer to Double Integer i

8. Byte to Integer

omm| onr|

oT

IBT[ IH,

| T T

23 22F 4 2M

Chi d4n Byte to Integer chuyén doi gi4 tri byte (IN)

tGi mot gia tri s6 nguyén va dat két qua téi bién dugc xac
dinh boi OUT. Byte la khong ddu, that vay dau la khong

duoc mo rong.
biéu kién 16i khi dat ENO = 0;

SM1.1 (tran), SM4.3

(dang chay), 0006 (dia chi gidn ti€p).

C4c dau vao/dau ra

Cac toan hang

Céc kiéu dit lieu

IN

VB, 1B, QB, MB, SB, SMB, LB,
AC, Hang s0, *AC *VD, *LD

BYTE

ouT VW, IW, QW, MW, SMW, LW, | INT
T, C, AC, *VD, *AC, *LD
9. Integer to Byte
— — Chi din Integer to Byte chuyén déi gid tri tur
o en Ema L (IN) t6i mot gia tri byte va dat két qua téi bi€n duoc
E New  wow xac dinh boi OUT.
o Gi4 tri 0 t6i 255 1a duoc chuyén déi. Két qua tat
Hl — ca cac gia tri khac dat & tran va dau ra la khong bi
L anh huong.
= 7 7 7 Diéu kién 16i khi dat ENO = 0; SM1.1 (tran),
SRR SM4.3 (dang chay), 0006 (dia chi gidn tiép).
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Cac chi dan anh hudng t6i cac bit nhé dac biét nhu sau: SM1.1 (tran)

C4c dau vao/dau ra

Cic todn hang Ciac kiéu dit liéu

IN VW, IW, QW, MW, SMW, LW, | INT
T, C, AIW, AC, Hiang s0, *VD,
*AC, *LD

ouT VB, 1B, QB, MB, SB, SMB, LB, | BYTE

AC, *AC *VD, *LD

II1. Chirc nang toan hoc
1. S6 nguyén SIMATIC

l:ltl:'ﬂl tl:F-l'“l
1
)
1

=

| AR I T
2 222 24 226

a. Add Integer va Subtract Integer

Chi dan Add Integer va Subtract Integer cOng hoac
trr hai s6 nguyén 16 bit va cung cdp mot két qua 16 bit
(Ra).

Trong LAD va FBD: IN1 + IN2 = OUT
IN1 - IN2 = OUT
Trong STL: IN1 + OUT =0UT

OUT — IN1 = OUT
Céc diéu kien 16i khi dat ENO = 0: SM1.1 (Tran),
SM4.3 (dang chay), 0006 (dia chi gidn ti€p).

ra

C4c dau vao/dau

Cac kiéu dit
liéu

Cac toan hang

IN1, IN2

VW, IW, QW, MW, SW, SMW, | INT
LW, AIW, T, C, AC, hing s0,
*VD, *AC, *LD

OouT

VW, IW, QW, MW, SW, SMW, | INT
LW, T, C, AC, *VD, *AC, *LD

b. Add Double Integer va Subtract Double Integer
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Chi dan Add Double Integer va Subtract Double
IE Il Integer cong hoac trir hai s6 nguyén 32 bit va cung cap
| L. ..l || motketqua 32 bit Ra).
E H ) Trong LAD va FBD: IN1 + IN2 = OUT
IN1 - IN2 =0OUT
{ei ol Trong STL: IN1 + OUT = OUT
Jdm cor OUT — IN1 =0UT
Bt Cac dieu kién 16i khi dat ENO = 0: SM1.1 (Tran),
SM4.3 (dang chay), 0006 (dia chi gian tiép).
= o m1, our Céc chi dan anh hudng cac bit bo nhé dac biét nhu
S IH1. T sau: SM1.0 (zezo); SM1.1 (tran); SM1.2 (am).
W ¥
X1 10 3M 2%

Céc dau vao/dau Cac toan hang Cic kiéu dit
ra liéu
IN1, IN2 VD, ID, QD, MD, SD, SMD, LD, | DINT

AC, HC, hang s6, *VD, *AC, *LD

ouT

VD, ID, QD, MD, SMW, SD, LD, | DINT
AC, *VD, *AC, *LD

c. Multiply Integer va Divide Integer
Chi dan Multiply Integer nhan hai s6 nguyén 16 bit va cung cap mot san

pham 16 bit.

Chi dan Divide Integer chia hai s6 nguyén 16 bit va cung cap mot thuong s6
16 bit. Phan con lai khong giit.

Bit tran 1a thiét 1ap néu két qua 1a 16n hon mot dau ra tir.
Trong LAD va FBD: IN1 * IN2 = OUT

CERICES
I
B

IN1/IN2 = OUT
Trong STL: IN1 * OUT =OUT
OUT/IN1 =0UT
Céc diéu kién 16i khi dat ENO = 0: SM1.1 (Tran),
SM1.3 (chia cho 0), SM4.3 (dang chay), 0006 (dia chi

3 2k k4 26

N gian tiép).
e L Cac chi dan anh hudng cac bit bd nhé dac biét nhu
N sau: SM1.0 (zezo); SM1.1 (tran); SM1.2 (am); SM1.3
(chia cho 0).
= B IN1,OUT —
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Néu SM1.1 (tran) 1a thiét 1ap trong khi hoat dong nhan hoac chia, khi d6
céc bit trang thai phép toan khdc 1a khong duoc thay déi trai va cdc todn hang
ddu vao ban ddu 1a khong bién doi. Néu khong thi, tit ca cdc bit trang thdi phép
todan dugc ho trg bao gébm trang thdi cé hiéu luc trén su hoan thién cua hoat dong
phép toan.

Cac dau vao/dau ra C4c toan hang Ciac kiéu dit liéu
IN1, IN2 VW, IW, QW, MW, SW, SMW, | INT

LW, AIW, T, C, AC, hing s0,

*VD, *AC, *LD
ouT VW, IW, QW, MW, SW, SMW, | INT

LW, T,C, AC, *VD, *AC, *LD

d. Multiply Double Integer va Divide Double Integer
Chi dan Multiply Double Integer nhan hai s6 nguyén

IE WOL_I1 32 bit va cung cAp mot san pham 32 bit.
: 1 =T Chi dan Divide Double Integer chia hai s6 nguyén
E o B 32 bit va cung cap mot thuong s6 32 bit. Phan con lai
—{1nz khong gitr.
o] Bit tran 1a thiét 1ap néu két qua 1a 16n hon mot dau ra
tu.
B e Trong LAD va FBD: IN1 * IN2 = OUT
— 12 IN1/IN2 =0UT
Trong STL: IN1 * OUT =O0OUT
| - OUT/IN1 = OUT
| P Cic diéu kién 16i khi dat ENO = 0: SMI.1 (Tran),
SM1.3 (chia cho 0), SM4.3 (dang chay), 0006 (dia chi
E!‘ 5:, E,‘ gﬁ gian tiép).

Céc chi dan anh hudng céac bit bo nhG dac biét nhu
sau: SM1.0 (zezo); SM1.1 (tran); SM1.2 (am); SM1.3 (chia cho 0).

Néu SM1.1 (tran) la thiét 1ap trong khi hoat dong nhan hoac chia, dau ra la
khong ghi va tat ca bit trang thai phép toan khac la dat t6i zezo.

Néu SM1.3 (chia cho 0) la thiét 1ap trong khi hoat dong chia, khi d6 cac bit
trang thai phép todn khdc 1a khong duoc thay déi trdi va cdc todn hang dau vao
ban dau la khong bién déi. Néu khong thi, tit ca cdc bit trang thdi phép toan
duoc hoé tro bao gom trang thai cé hiéu luc trén su hoan thién cua hoat dong phép
toan.
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C4c dau vao/dau ra

Cic toan hang Cac kiéu dit liéu

INT, IN2 VD, ID, QD, MD, SMD, SD, LD, | DINT
AC, HC, hang s6, *VD, *AC, *LD
OouT VD, ID, QD, MD, SMW, SD, LD, | DINT

AC, *VD, *AC, *LD

e. Multiply Integer To Double Integer va Divide Integer To Double Integer

Chi dan Multiply Integer to Double Integer nhan hai s6 nguyén 16 bit va
cung cap mot san pham 32 bit.

Chi dan Divide Integer to Double Integer chia hai s6 nguyén 32 bit va cung
cip mot két qua 32 bit bao gdbm mot phan con lai 16 bit (¢c6 nghia 16n nhat) va

—|IHL

omm ger|
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&

—|IHZ

OUT |-

—EH

—|IHL

—|IHZ

ERD—

OUT |-

ML

=

DIV

IN1, OAFm

IN1, DU

I
2 292 204 I

mot thuong s6 16 bit (cé nghia nho nhat).
Trong chi dan nhan STL, tir c6 nghia nho nhat (16 bit)
cua OUT 32 bit la dugc st dung nhu s6 bi chia.

Trong LAD va FBD: IN1 * IN2 = OUT
IN1/IN2 =0OUT
Trong STL: IN1 * OUT = OUT

OUT/IN1=0UT

Cac diéu kién 16i khi dat ENO = 0: SM1.1 (Tran),
SM1.3 (chia cho 0), SM4.3 (dang chay), 0006 (dia chi gian
ti€p).

Cac chi dan anh hudng céac bit bo nhé dac biét nhu
sau: SM1.1 (tran); SM1.3 (chia cho 0), SM4.3 (dang chay),
0006 (dia chi gian tiép).

Cac chi dan anh hudng t6i cac bit bo nhG dac biét nhu
sau: SM1.0 (zezo); SM1.1 (tran); SM1.2 (am); SM1.3 (chia
cho 0).

Néu SM1.3 (chia cho 0) la thiét 1ap trong khi hoat dong chia, khi d6 cac bit
trang thai phép todn khdc 1a khong duoc thay déi trdi va cdc todn hang dau vao
ban dau la khong bién déi. Néu khong thi, tit ca cdc bit trang thdi phép todn
duoc hoé tro bao gom trang thai c6 hiéu luc trén su hoan thién cua hoat dong phép

toan.
Cac dau Cic todn hang Cic kiéu
vao/dau ra dit liéu
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IN1, IN2 VW, IW, QW, MW, SW, INT
SMW, LW, AC, AIW, T, C, hing
s0, *VD, *AC, *LLD

ouT VD, ID, QD, MD, SMW, SD, DINT
LD, AC, *VD, *AC, *LD

2. Cac phép toan so thuc:
a. Add Real, Subtract Real

Chi dan Add Real va Add Subtract cong hoac trir

Elﬂ:l'hl sk -Ro

BT
i
=

hai s6 thuc 32 bit va cung cap mot két qua so thuc 32
bit (OUT).
Trong LAD va FBD:IN1 + IN2 = OUT
IN1 — IN2 =0UT
Trong STL: IN1 + OUT =0UT
OUT — IN1 =0UT
bDiéu kién 16i khi dat ENO = 0: SM1.1 (tran),
SM4.3 (dang chay), 0006 (dia chi gian ti€p)
Cac chi dan anh hudng téi cac bit bo nhé dat biét
nhu sau: SM1.0 (zezo); SM1.1 (tran); SM1.2 (am).

SM1.1 1a duoc st dung dé chi thi cc 16i tran va
cac gia tri pham luat. Néu SM1.0 la thiét lap, khi d6

trang thai cia SM1.0 va SM1.2 la khong c6 hiéu luc va cac toan hang dau vao
ban d4u 13 khong bién doi. Néu SM1.1 1a khong thiét 1ap, khi d6 hoat dong phép
toan dugc hoan thién vi mot két qua c6 hiéu luc va SM1.0 va SM1.2 chia trang

théi co6 hiéu luc.

C4c dau vao/dau ra

Cic toan hang Cic kiéu dit lieu

INT, IN2

VD, ID, QD, MD, SD, SMD, AC, | REAL
LD, hing s6, *VD, *AC, *LD

OuT

VD, ID, QD, MD, SD, SMD, AC, | REAL
LD, *VD, *AC, *LD

b. Multiply Real, Divide Real
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Chi dan Multiply Real nhan hai s6 thuc 32 bit va

IE T . cung cap mot két qua s6 thuc 32 bit (OUT).
If J (— Chi dan Divide Real chia hai s6 thuc 32 bit va
= - cung cip mot két qua so thuc 32 bit (OUT).
T Trong LAD va FBD:IN1 * IN2 = OUT
1 7 IN1/IN2 = OUT
1T Trong STL: IN1 * OUT = OUT
OUT /IN1 =OUT
F - e Diéu kién 16i khi dat ENO = 0: SM1.1 (tran),
/B w1, em | SMIL.3 (chia cho 0),SM4.3 (dang chay), 0006 (dia chi
e e gian ti€p)
3 2 22X ¥R

Cac chi dan anh hudng t6i cac bit bd nhé dat biét
nhu sau: SM1.0 (zezo); SM1.1 (tran hodc gia tri pham luat duoc sinh ra trong khi
hoat dong hoac dau vao vi pham thong s6 co s&); SM1.2 (am).

SM1.3 la thi€t lap trong khi hoat dong chia, khi d6 cac bit trang thai phép
todn khac 1a khong thay déi trdi va céc todn hang ddu vao ban dau khong bién
déi. SM1.1 duge st dung dé chi thi cdc 16i tran va cac gia tri pham luat. Néu
SM1.1 la thiét 1ap, khi d6 trang thai cia SM1.0 va SM 1.2 1a khong c6 hiéu luc va
céc todn hang ddu vao ban dau la khong bién déi. Néu SM1.1 va SM1.3 (dang
hoat dong chia) 1a khong thi€t 1ap, khi d6 hoat dong phép toan dugc hoan thién
v6i mot két qua c6 hiéu luc va SM1.0 va SM1.2 chita trang thai cé hiéu luc.

Cic dau Céc todn hang Cic kiéu
vao/dau ra dit liéu
IN1, IN2 VD, ID, QD, MD, SD, SMD, REAL
AC, LD, hiing 6, *VD, *AC, *LD
ouT VD, ID, QD, MD, SD, SMD, REAL
AC, LD, *VD, *AC, *LD

IV. Bai tap:
1. Thah ghi dich bit
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LaD 2TL
Dl LD 10.2
SHEH
FHP—ex E=mof- .
10.3 oA SHRE I0.3, vioo.o, 4
¥100.0—{E BIT
41K
FBD
SHRE
ro.zlm ¥ our EN Eh'-:-_'}.|
I0.3 —|DATA
¥i00.0 3 BIT
i u
Timing DEagram
Iu.z_!—|—!—
Pasilive lransiion (P) h n
1
I0.3 ' :
Firal shilt Soepperd shilt
HEE LS8
) o 5 _BIT
Bedare: firet shifl V1o | [e]1 O] T]e—10.32
Orverfiow (SM1.1)
5_BEIT
AN Frsl shift 1.r1m| |1||:||1|1|-—1u.3
Creerllowe (5M1.1)
5_BIT
Al o] shill "-"1'5"-'-'| |D|1|1|EI|-|—II:I.3
Cheeer howe [S5A1.1)
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2. Vidu vé chuyén doi

LAD ETL
" Mestwork 1 Ter e frdim an
ID.0 T T il bo @ neal nurmber Batwark 1

—| I EH  EMC[ Clear aooumulalor 1. LD ID.O
ITD £10, ACl
Lesad adunber valus TR ACL1, VDD
cwed e oo b A (rumber of inches) MOVE  WDD, VDE
il AT, =R yod, VDA

DI K FRSUND VDB, VD12

EH BEHG
Converl o real numbses.

AC1 4IH OOT |- Voo

HUL_F
EH ENO[
oo - IRL OOT - voe

Buitipdy by 254 1o chiange
fo cenlimeders.
VM 1 IH2

ROIOND
EH ENG[™

Converl back 10 an inkeger.

VoE 4qIN OUT-VD1EZ

etk 2
| Batwork 2
I3.0 B0 I LD I3.0

— ———{e  Emop- BCDI  ACD

RCO HIH CUT | AOD

FED
etvacr 1
I DI bI_® NUL_R FOOND
I0.0-{EN EHC EH ERO EN EMNO EH Eh'r.—}|
Voo IN1 CUT -wDa
Cl0-{IN COUT[ ACL ACHIN OUT| VDO VD4 INZ VDEH IN COT |- VD12
Mertvsork 2
BCD I
I3.0— BN ENoEY
ACO JIn  our | aco
Application
Dotk Wvard Indegper o Real and Round ECD 1o Infesges
co [ 101 ] Count = 101 inches
Voo ACD
WiOd 2.54 constant (inches io cenfimeters) BCOI
VD8 268,64 cenlimelers a5 rmal numbsr ACD

Wiz 67 pertimelens as inleger
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3. Cdc vi du phép toan 1

LD ETL
elwork 1 HETRORE 1
Io.0 ARD T LIk ID.D
I I EN EBo +1 AT1, ATD
MUL AC1, VDloo
ACL HIK1 CUT RCO LIV VW10, VDZOO
aon JInz
WOL
EH EBO
ATl - IN1 OUT |- VDaod
W10z 1INz
oIV
EH Emof
VW02 {IN1 CUT |- VDI
TWlo J IKz
FBD
tvacric 1
ADD T HOL
10.0—|{E¥ EWo EN  EHO En  mwo
ACL IN1 OUT| ACD ROl IN1  OUT |-YVDA0D VW20Z —{IN1  OUT |- vozoo
ACD - IN2 vHL102 J1uz TRLD —INZ
Application
Ak Bl ulliphy Dt e
st ac: voa00
plus rriltipied by chvitdesd bry
A VIOHAD 200 VW0
e Leaks ecjueils arquals
ACD VD100 ADODOD VD200
rEm quaod.
VIR0 W2
Mole: YO0 cortaing VW00 and VW02
W00 sortains WVWZ00 and VW,
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4. Cac vi du phép toan 2

LD ETL
Mealvwork 1 HETHORE 1
Il:-.lil ADD R LI ID.o
I EK ERI- R ATl ADD
L) AC1l, WDloo
ACI1—| IH1 o [ RCD JR Thld,; WVOZzoo
AOO i3z
ML R
EH ERO

RC1— IN1 CUT [~ YDLoD

VD1dd— IH2

DIV K
EH Eno -

VD100 — IH1 COT |— YDIon

Vold 7| IHZ
FBD
Mo 1
ADD_K HUL_E DIV B
ID.> | EH ERC EH BN EH ENC %‘l
ACL K1 OIT |- RCO AC1 HIHNL OUT |- YIo0 ¥OL100 4 IHL OUT |- VoZoa
ACD—In2 YOLOD IHZ ¥OL10 IHz2
Application
Fuckd M utiphy Dtwitdes
AC e [400.00 VD200 AD0D0.0
gl it by it by
wruaks excjuals ety

ACH | 10000.0 VD10 BODO00.0 kil
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BAI 3.3: PONG HO THOI GIAN THUC

1. Read Real-Time Clock, Set Real-Time Clock
Chi dan Read Real-Time Clock doc thoi gian hién tai

|E ERD_RTC va ngay tur xung nhip va tai né trong mot khoi dong bo

2] —|en ] o

F s dém 8 byte tai dia chi T.

— — Chi dan Set Real-Time Clock ghi thoi gian hién tai
T ™ | va ngay t6i xung nhip bat dau tai bo dém 8 byte dia chi

riéng boi T.

Trong gian d6 STL, cac chi dan TODR va TODW la
ToCW T duoc miéu ta nhu doc thoi gian cta ngay (TODR) va ghi
T thoi gian cua ngay (TODW). )

TODR: céac diéu kién 16i khi dat ENO = 0: SM4.3

(dang chay), 0006 (dia chi gian ti€p), 000C (truc quay xung nhip khong hién
dién).

TODW: cic di€u kién 16i khi dat ENO = 0: SM4.3 (dang chay), 0006 (dia
chi gian tiép), 0007 (16i dir liéu TOD), 000C (truc quay xung nhip khong hién
dién).

l'"ﬂ[ﬂl
i H

]
1 1

Cac dau vao/dau ra | Cac todn hang Cic kiéu dit lieu
T VB, 1B, QB, MB, SMB, SB, LB, | BYTE
*VD, *AC, *LD
T T+1 T+2 T+3 T+4 T+5 T+6 T+7
Nam Thang ngay gis phut giay 0 ngay cla tuan

Hinh 3.3. Dinh dang cua bo dém thoi gian

Khéi tao xung nhip thoi gian cua ngay, thoi gian va ngay sau khi ngudn
nuoi ma& rong bi yéu dién hoac bd nhé bi mat nhu sau:

Date: 01-Jan-90
Time: 00:00:00
Day of Week Sunday
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