PHAN II

CHUONG 1

pHANIL TONG QUAN VE PLC

CHUONG 1. LICH SU PHAT TRIEN

L GIOI THIEU

Dang lap trinh phd bién nhat ctia PLC 13 vé& sd dd hinh thang (LAD-ladder), tir
dang LAD c6 thé chuyén sang dang liét ké 1énh (STL), sd @b khoi (FBD). Nhitng
chuong trinh c6 thé nhap tir thi€t bi 1ap trinh chuyén diing d€n PLC dudc ndi vdi nhau
qua cng 1ap trinh (Programming Port). Céc thiét bi 1ap trinh nhu mdy 14p trinh
chuyén dung PG 720, PG 740, PG 760 dugc ndi véi nhau qua cdng giao ti€p da ning
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(MPI-Multipoint Interface) hoic diing mdy tinh c4 nhian PC dudc ndi qua céng COM.

Ngon ngit dung dé 14p trinh cho PLC S7-300 1a Simatic Step 7. Trong chudmg trinh
Step 7 c6 nhitng ngdn ngit 1ap trinh c6 thé dung tuy vao s thich va sy hi€u biét d6 1a
STL, FBD, LAD.

Tir dang STL c6 thé chuyén sang so dd dang FBD va LAD, nhung tit LAD va
FBD thi chi ¢6 thé hoic khong thé chuyén sang dang STL.

IL LICH SU PHAT TRIEN PLC

Bo diéu khién 1ap trinh PLC (programmable logic controller) dugc tao ra tir y
tudng cia mot nhém k§ su thudc hing general motors, My vio nim 1968 nhim dé
thay th& nhitng mach diéu khién biing Role va thiét bi rdi rac, cdng kénh. Bo diéu
khién Iap trinh dugc sdn xuét thuong mai dau tién trén thé gidi do haing Modicon sdn
Xud't c6 tén 1a Modicon 084. Cic k¥ su hang General Motors dd dé ra cdc chi tiéu cho
bo diéu khién 14ap trinh nhu sau:

© Dé lap trinh va thay ddi chuong trinh diéu khién, sit dung thich hgp
trong cdc nha may.

© Cau triic dang module dé bdo tri va stra chita.
© Do tin cdy 16n trong mdi trudng sdn xuat clia nha mdy cong nghiép.

© Dung linh kién ban din nén c6 kich thuéc nhé hon mach Role, vé6i
chifc ning tuong duong.

€ Gid thanh ré, ¢6 khd niang canh tranh.

Vio giita thap nién 70, cong nghé PLC ndi bic nhit 1a diéu khién tuin tu theo
chu ky va theo bit dya trén nén tdng cia CPU. Thi&t bi AMD 2901 va AMD 2903 tr§
nén phd bi€n ma ngay nay mot vai loai PLC vin con dua trén nén ting cia AMD
2903. Lic ndy phan ciing ciing phat trién: Bd nhé 16n hon, s& lugng ngd vao\ra nhiéu
hon, nhiéu module chuyén diing hon. Vao nim 1976, PLC c¢6 kha ning truyén thong,
diing diéu khié€n cdc ngd vao/ra & xa v6i khodng cdch khodng 200 met.

Thap nién 80, biing né luc tiéu chudn hod hé giao ti€p vdi giao dién ty dong hod
ctia hang General Motor (MAP-Manufactoring Automation Protocal), kich thuGc cta
PLC gidm, c6 thé 1ap trinh bing bi€u tugng trén mdy tinh cd nhan thay vi thi€t bi lap

trinh dau cudi chuyén dung hoic 1ap trinh bing tay.

Thap nién 90, nhitng giao dién phain mém mdi c6 ciu tric 1énh gidm va ciu tric
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clia nhitng giao dién dugc cung cAp tir thip nién 80 dd dugc d6i méi. Hién nay nhitng
loai PLC c6 thé 1ap trinh biing ngdn ngif so &6 khoi (FBD), ciu tric 1énh (STL), s6 dd
hinh thang (LAD).

C6 mot s6 thuat ngit ding d€ mo td bo diéu khién 14p trinh, tuy vio nhitng nu6c
va khu vuc ma c6 nhitng tén goi khdc nhau:

© PC-Programable Controller (Anh).
© PLC- Programable logic Controller (M¥).
© PBS-Programable Binary System (Thuy Dién).

Hai thuat ngit PLC va PBS déu thé hién bd diéu khién lap trinh 1am viéc véi tin
hiéu nhi phan. Thyc t&, hdu hét cic bo diéu khién 1ap trinh déu c¢6 kha ning xi¥ 1y tin
hiéu lién tuc (Analog) nén né khong néi 1én hét kh3 ning cia bd diéu khi€n 14p trinh.
Vi PC dudc viét tic tir Programable Controller (b diéu khién 1ap trinh) nhung may
tinh c4 nhan ciing dugc vi€t tic 1a PC (Personal Computer). Do vay, d€ tranh nhAm
13n ngudi ta thudng st dung PLC @€ chi bd diéu khién 1ap trinh.

C6 nhiéu hiang sidn xuit PLC nhu Siemens, Allen-Bradley, Omrom, General
Motor, GE Fanuc, Modicon, Tele Monanique...

Nhirng loai PLC cta Siemens g6m ¢6 cac ho: Simatic S5, Simatic S7, Simatic
500/505. Mbi ho PLC ctia Siemens c6 nhiéu phién ban kh4c nhau. Vi du, ho Simatic
S7 c6 S7-200, S7-300, S7-400, S7-500. Trong do, mdi loai S7 ¢6 nhiéu loai CPU khdc
nhau nhu S7-300 ¢6 CPU 312, CPU 313, CPU 314, CPU 315, CPU 316, CPU 388-4,
CPU 614...
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CHUONG 2

CHUGNG 2 CAU TRUC CUA S$7-300

1. CAU TRUC CHUONG TRIiNH S7-300

1.1. GIOI THIEU

Phan mém STEP 7 diing d€ 14p trinh cho cdc ho PLC Simatic S7 (S7-300, S7-
400), k&€t hgp v6i mdy tinh PC hoic thi€t bi 14p trinh chuyén dung PG 720, PG 740,

PG 760.

b€ soan thdo chuong trinh, sau khi cai dit chuong trinh Simatic, kich hoat Simatic
Manager & man hinh nén hoic vio Menu Start/Progrm/ Simatic/ Simatic Manager.

Hé quan 1y Simatic ding d€ qun 1y cdc dé 4n va chuong trinh ngudi ding cla

STEP

7. N6 1a chuong trinh chinh va hién 1én man hinh nén ciia thiét bi 1ap trinh.

12. CAU TRUC CHUONG TRIiNH S7-300

Ho Simatic S7 c6 cu tric chuong trinh giong nhau. Chuong trinh trong dé dn dugc
sdp x&p theo cAu tric hinh ciy giong nhu ciu tric hinh ciy § trong Window nhung
biéu tugng clia d6i tugng thi khic.
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CAu tric chudng trinh dugc sip x€p theo cap bac:

Cap 1: Chtra bi€u tugng cia du 4n (Project). Mdi dy 4n tugng trung cho mot cd sé
dit liéu, noi luu trit cdc dit liéu lién quan dé€n chuong trinh.

Cap 2: Chita céc tram (Station), cidc chuong trinh (Program), cdc mang cap dudi
(Subnet).
© Cidc tram 12 noi luu trit dit liéu cdc vé thong tin vé ciu hinh phan cling va
thong s chi dinh cia cac khdi. Py l1a diém khdi ddu cho ciu hinh phin
cing.

© Cic chuong trinh S7/M7 Progam, 13 diém khgi dau dé vi€t chuong trinh. TAt
c4 c4c chuong trinh va thdng s& chi dinh vé khdi clia S7 dugc luu trit trong
thu muc chuong trinh S7. Trong thu muc nay chita cidc thu muc khac danh
cho cdc kh&i va cdc tap tin ngudn clia chuong trinh.

© Mang cip dudi gdm c6 MPI (Muti-point Interface), Profibus, mang
Ethernet cong nghiép. Py 13 thanh phin ding d€ ndi mang.

Cap 3 va cdc cAp khdc: Tuy thudc vio ki€u d6i tugng clia cAp 2 ma cip 3 va cic
cap khdc s& c6 thanh phan khdc nhau. CAp 3 thudng chita cdc source file (tip tin
ngudn), Blocks (cdc khdi), cAu hinh CPU...

1. CACH VIET CHUGNG TRINH TRONG STEP7
C6 thé viét chuong trinh & hai dang: Lap trinh tuyé&n tinh va 14p trinh theo ciu tric.
21. LAP TRINH TUYEN TiNH

LAp trinh tuuy&n tinh 12 toan bd chuong trinh déu nim trong mdt khdi, khdi nay 1a
OBI1. Kiéu lap trinh nay gidng nhu dang diéu khién diing Role nhung dugc thay thé
bing mot bo diéu khién 1ap trinh PLC. Chuong trinh trong khdi OB1 sé& dugc hé diéu
hanh quét thudng xuyén theo chu ky tir 1énh diu tién cho t6i 1énh cudi cling va sau dé
chuong trinh dugc 14p lai tir diu. Loai chuong trinh nay phit hdp véi nhitng bai todn tu
dong diéu khi€n nhd, chuong trinh khong phic tap.
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22.LAP TRINH THEO CAU TRUC

Chuong trinh dugc chia thanh nhiéu khoi, mdi khdi c6 mot nhiém vu riéng. Loai
lap trinh nay phii hdp véi loai bai todn c6 nhiéu nhiém vu, diéu khién phitc tap. Khoi
t6 chitc OB1 chita nhitng 1énh d€ goi nhitng khdi khic theo mot trinh tu da dugc xdc
dinh truéc.

Trong S7-300 c6 nhitng loai khdi cd bdn sau:

Kh&i OB (Organization Block): La khdi t6 chiic va quan 1y chuong trinh, c6 nhiéu
khdi OB véi cdc dit liéu khac nhau va ching chi dugce goi b&i hé diéu hanh. Khdi
dudc CPU x{ ly thudng xuyén va theo chu ky 1a khdi OB1, chuong trinh ngudi diing
s& dudc chita trong khoi nay. Con cac khdi OB khdc thi lam cdc nhiém vu khdc nhu:
Ngit thi diém, ngit thdi gian tré, ngit chu ky, ngit phin ciing, ngit 15i khong ddng
bo, ngit 15i ddng bo, khdi dong.

Kh6i FC (Function Block): Khéi chitc ning FC giong nhu mot chuong trinh con
hoidc 12 mot ham (c6 thé truyén tham s6). C6 128 khdi FC trong CPU 314. Chudng
trinh vi€t trong khdi nay khong duge vudt qua 8Kbyte. Mudn chuong trinh ¢6 hiéu luc
thi n6 phai dugc goi vao khdi OB ma cu thé d6i v6i chuong trinh ngudi diing thi khdi
FC dudc goi vao trong khoi OB1.

Khdi FB (Function Block): Khoi FB 1a khoi FC dit biét, c6 thé trao ddi mot lugng
dit liéu 16n véi cac khoi chuong trinh khdc. Dit liéu duge dit trong mot chuong trinh
khdc c6 tén khdi dit liéu titc thdi (Instance Data Block). C6 128 khdi FB trong CPU
314. Khi goi mdt khoi FB thi phdi x4c dinh s6 lugng khdi DB duge mé ra ty dong.

Khai DB (Data Block) 12 khéi dit liéu luu trit dit liéu ngudi dung. Dt liéu trong
mdi khdi DB khong dude vugt qua 8Kbyte. C6 128 khdi FB trong CPU 314. Dit liéu
trong khdi DB khong bi mat di khi khdi dudce goi. C6 hai dang khoi dit liéu 1a khoi dit
liéu toan cuc (Global Data) va khoi dir liéu cuc bd (Instance Data).
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© Khai dif liéu toan cuc chita cac thong tin c6 thé truy cap tir tit ca cdc khoi

Logic c6 trong chuong trinh.

© Khoi dit liéu cuc bd dude diing bdi mot FB. Dit liéu trong mdi khdi DB chi diing
cho mot FB. Tuy nhién mot khdi FB c6 thé cidc khdi DB khac nhau & mdi 1An goi. Néu
stta d6i FB thi phai tao m&i DB mot 1in nira.

CPU c6 hai thanh ghi kh&i dit liéu DB va DI. Vi vay, c¢6 thé md hai khdi DB
cung mot lic.

Ciac khdi dugc lién k&t véi nhau bdi cac 1énh goi khdi, chuyén khoi va dé€ c6 thé
lam viéc dudc thi phdi dudc goi vao trong khdi OBI.

Kh&i SFC (System Functon): Chifc ning hé thong 12 mot chitc ning dit biét dugc
tich hop trong hé diéu hanh ciia CPU S7 ma c¢6 thé dugc goi gidng nhu mot chitc
niang FC vao trong chuong trinh ngudi sit dung khi can thiét.

Kh&i SFB (System Functon Block): Khéi chitc ning hé thong 12 mdt khdi chitc
ning dit biét dugc tich hgp trong hé diéu hanh ctia CPU S7 ma c6 thé dugc goi giong
nhu mot khdi chire nang FB vao trong chuong trinh ngudi st dung khi cin thiét.

. KET NOI PHAN CUNG $7-300

3.1. PAT PIEM CUA PLC

PLC 1a loai thi&t bi cho phép thuc hién linh hoat cdc thuit todn diéu khién thong
qua ngdn ngit 1ap trinh thay cho viéc phdi ding mach s6 hoic mach diung Rdle. Do
vay, PLC trd nén nhé gon, dé thay ddi thuat todn va dé trao d6i thong tin véi moi
trudng xung quanh biing cach ndi mang PLC. Toan by chuong trinh diéu khién dugc
luu trong bd nhé dudi dang khoi chuong trinh (OB, FC, FB) va thuc hién 1ip lai theo
chu ky quét.

3.2.CAU TRUC CHUNG CUA PLC

PLC gdm cdc phin chinh nhu ngé vao, ngd ra, phan diéu khién (CPU).

Khéi vao Khéi diéu khién (CPU) Khdi ra
Chuyén ddi tin hiéu Mach Co
ngd vao sao cho phu khuéch dai | cdu
hdp vdi tin hiéu dé chap

CPU xt Iy hanh
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Ngudn cung cip

33. KHOI VAO

C6 hai loai ngd vao 1a ngd vao s (DI_Digital Input) va ngd vao tuong tu (AI_
Analog Input).

Ngd vao sd chi dudc két ndi véi cdc bo chuyén ddi tao ra tin hiéu nhi phan nhu
nit nhan, cong tit, thermotat (cAm bi&€n nhiét), cAm bi€n nhi phan...

Ngé vao tuong tu chi ndi véi cdc bd chuyén d6i tao ra tin hiéu twong t nhu cic
loai cAm bién vat ly. B chuyén ddi tin hiéu tuong tu nio thi dung v6i khdi Analog
do.

3.4. KHOI RA

C6 hai loai ngd ra 1a ngd ra s6 (DO_ Digital Output) va ngd ra tuong ty
(AO_Analog Output).

Ngo ra s6 chi dugc k&t ndi véi cdc cd cAu chadp hanh nhan tin hiéu nhi phan nhu
contactor, van tir... Cé 3 loai ngd ra sd 12 ngd ra transistor diing ngudn 24VDC, ngd ra
role diing nguén AC va DC, ngd ra triac ding ngudén AC.

Ngo ra tudng tu chi ndi v6i cdc ¢d cAu chadp hanh nhin tin hiéu tuong ty nhu bién
tan. C6 hai loai ngd ra tuong ty 12 ngd ra dang dong dién va ngd ra dang dién 4p.

3.5. KHOI CPU

Kh&i CPU diing @€ xit 1y, Ivu trit theo chuong trinh ¢6 sin trong bd nhd chuong
trinh va xui't ra ngd ra dén khdi ra. Ngoai ra PLC con ¢6 cdc khdi chitc ning dit biét
kh4c nhu bo d€m (Counter), bd thdi gian (Timer)... va nhitng kh6i ham chuyén dung.

1Iv. PHAN CUNG CUA S7-300
4.1. TEINH NANG CUA S7-300

Nhitng d6i tugng diéu khién c6 so tin hiéu dau vao, ddu ra ciing nhu chiing loai tin
hiéu vao/ra khdc nhau. Cdc bd diéu khién 1ap trinh PLC dugc thi€t k& linh hoat,
khong bi citng hod vé ciAu hinh 1Am cho chuong trinh &ng dung dudc mém déo. S7-300
¢6 nhirng tinh ning sau:

© Hé thong diéu khién ki€u modul nhd gon dung cho cic &ng dung trong pham

vi trung binh.
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© C6 nhiéu loai CPU khdc nhau.
© C6 nhiéu modul mé rong.
© C6 thé mé rong dén 32 modul.
© C6 bus ndi tich hgp phia sau cdc modul.
© C6 thé ndi mang:

Multi-Point Interface.

Profibus.

Industrical Ethernet. € Thi€t bi 1ap trinh PG trung tAm c6

thé truy cap d€n cac modul. € Khong han ché s6 rinh. € Cai dit cidu hinh va

thong s& véi cong cu trg gitp
HW-CONFIG (Hardware Configeration).

4.2. CAC MODUL CUA PLC S7-300

Pé chuong trinh dugc mém déo thi S7-300 chia thanh cdc modul. S& cdc modul
dudc st dung nhiéu hay it tuy theo titng &ng dung nhung t&i thiu bao gidf ciing phai
c6 mdt modul chinh 12 modul CPU, cdc modul con lai 1a nhitng modul nhan/truyén tin
hiéu véi doi tugng diéu khién nhu dong cd, cidc den bdo, cic role, cdc van tu... Ching
dudc goi chung 12 cdc modul m§ rong. TAt cd cdc modul dugc gin trén nhitng gid d6
(Rack).

CAu hinh ctia mot gid dd S7-300 nhu sau:

g |1|]

L}

g LI [ Gi4 dg
;ﬂ I \Rack)

Ps cPu o SM/FNACP
4.2.1. MODUL CPU

Modul CPU chtra bo vi xt 1y, hé diéu hanh, bd nhd, cic bod thdi gian, bd dé€m,
cong truyén thong va c6 thé con c6 cdc cdng vao/ra s6 goi 1a cdng vi/ra Onboard...

Ho PLC S7-300 c6 nhiéu loai modul CPU khdc nhau, chiing dugc dit tén theo bd
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vi xt ly nhu CPU 312, CPU 314, CPU 315...

Nhitng modul ciing st dung bo vi xi Iy nhung khac nhau vé cng vao/ra Onboard
ciing nhu cdc him tich hgp sdn trong thu vién clia hé diéu hanh thi s& dudc phin biét
bing cum chit IFM (Intergrated Function Modul). Vi du: CPU 312, CPU 312IFM, CPU
314, CPU 314IFM...

Nhitng CPU c6 hai cdng truyén thong, vdi cdng thit 2 phuc vu cho viéc ndi mang
phan tén thi s& phan biét bing cum tir DP (Distributed Port). Vi du CPU 312, CPU
312DP, CPU 314, CPU 314DP, CPU 315DP...

Vi du hinh dang cia CPU 314 c¢6 dinh dang § mit trudc nhu sau:

" CPU314
Tfﬂ‘@
[ H
RUM-F
- N :&}
Rk 2R ) |7
SIMATIC
S$7-300
= Pin MFL
H /
D /

Y]
1) C4c led bdo trang thai: € SF: Bdo 16i trong nhém. Lbi trong CPU hay trong

modul ¢6 kha ning chuin

dodn. € BATF: B4o 16i pin. Pin hét dién hay khong c6 pin. € DC5V: Bdo
c6 5VDC. € FRCE: B4o c¢6 it nhdt mot ngd vao/ra dang bi cudng birc. € RUN:

Nh4p nhdy khi CPU khéi dong, 6n dinh khi CPU 1am viéc. € STOP: Pén sing
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khi dirng, chép cham khi c¢6 yéu cau Reset bo nhd, chép

nhanh khi dang Reset b nhé. Chép cham khi ¢6 yéu ciu
Reset bo nhé 14 can thi€t vi card nhé dude cim vao. 2)
Nt chon ché& @6 hoat dong: € RUN-P: Ch& do xtt ly
chuong trinh, c6 thé doc va ghi dudc tir PG. € RUN: Ché&
dd xit Iy chuong trinh, khong thé doc va ghi dudc. €
STOP: Ch€ do dirng, chuong trinh khdng dudc xit 1y.
© MRES (Modul Reset Function): Chitc ning Reset hé thong. 3) Ngin dé pin:
Ngin d€ pin nim duéi ndp, pin ding d€ cung cip ning lugng luu trit ndi dung
RAM trong trudng hgp mat dién.

4) Pau ndi MPI: Pau ndi danh cho thiét bi 14p trinh hay céc thi€t bi can giao ti€p

qua cdng MPL.
5) Card nhé: Diing d€ luu ndi dung chuong trinh ma khong cAn diing pin trong

trudng hgp mat dién.

4.2.2. CAC MODUL MG RONG
C6 5 loai modul mé rong chinh la:

PS (Power Supply) 12 modul ngudn nudi. Modul nay c6 tic dung chuyén d6i dién
4p tir 120VACdé&n 230VAC thanh dién 4p 24VDC phu hop véi dién 4p 1am viéc cla
S7-300. C6 nhi¢u ki€u ngudn nhu ngudn loai 2A, 5A va 10A. Ngudn cung cip l1a
mach cdch ly ¢c6 bdo vé ngin mach, dién 4p 6n dinh.

SM (Signal Modul) 12 modul tin hi¢u dung dé mé rong cong tin hiéu vio/ra, 1am
thich nghi véi nhiéu mitc xi¥ 1y cia S7-300. C6 bd ndi bus diéu khi€n cho mdi khdi va
céc vong ndi cdc bus dit liéu phia sau, tin hiéu x{ Iy & by ndi phia truéc. Modul SM

bao gdm:

© DI (Digital Input) 12 modul mé rong cdc cong vao sd. S cdc cong vao sd
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md rong c6 thé 12 8, 16 hoic 32 tuy thudc vao tirng loai modul.

© DO (Digital Output) 12 modul mé rong cdc cong ra s8. S& cdc cong ra sd

mé rong c6 thé 1a 8, 16 hoidc 32 tuy thudc vao tirng loai modul.

© DI/DO (Digital Input/Digital Output) 12 modul mé rdng cdc cong vao/ra so.
S6 cdc cdng vao/ra s6 md rong c6 thé 12 8 vao/8 ra hodc 16 vao/16 ra tuy
thudc vao tirng loai modul.

© Al (Analog Input) 13 modul mé rong cic cdng vao tuong ty. Al chinh 1a
nhitng b chuyén ddi tuong tw/sd 12 bit (AD), tic 12 mdi tin hiéu tuong tu
dudc chuyén thanh tin hiéu s6 nguyén cé do dai 12 bit. S§ cdc cong vao
tuong tu c6 thé 1a 2, 4 hoic 8 tuy tirng loai modul.

© AO (Analog Output) 13 modul md rong cic cong ra tuong tw. AO chinh 12
nhitng bd chuyén ddi s6/tuong tu 12 bit (DAC). S6 cdc cdng vao tuong tu
c6 thé 1a 2 hoic 4 tuy tirng loai modul.

© AI/AO (Analog Input/Analog Output) 12 modul mé rong cic cong vao/ra

tuong tw. S8 cic cdng vao tuong ty c6 thé 13 4 vao/2 ra hodc 4 vao/4 ra tuy
tirng loai modul.

IM (Interface Modul) 12 modul giao ti€p. Gom cic loai modul IM 360, IM 361 va
IM 365 ding @€ k&t ndi nhiéu cau hinh véi nhau, k&t ndi cc bus giita cdc gid trong
ciu hinh da ting. Ching dudc quin 1y chung bdi mot modul CPU.

FM (Function Modul) 13 modul chtc niing c6 chifc ning diéu khién riéng. Nhitng
khdi chitc ning FM thay thé cac khdi IP. C6 cdc chifc ning dit biét nhu d€m, dinh
vi, diéu khién hdi ti€p, diéu khién dong co budc, ddng cd servo, modul PID...

CP (Communication Process) 12 modul xt 1y truyén thong. Modul nay dung dé
truyén thong trong mang gitta cic PLC v&i nhau hoic giita PLC v6i mdy tinh. Gom
c6 cac loai: Noi di€m-diém (PPL_ Point To Point Interface), mang Profibus, mang
Ethernet cong nghiép.

Ngoaira con ¢c6 modul gia 14p DM (Dummy Modul) diing d€ du phong cho cic
modul tin hiéu chua dugc chi dinh, nhu gidnh chd cho cdc modul sé& 1dp dit trong tuong
lai.

4.2.3. LAP RAP CAC MODUL CUA S7-300

Céc modul S7-300 c6 thé 1dp rap theo chiéu doc hoic chiéu ngang. Ki€u rap theo
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chiéu ngang thi ngudén vad CPU phai nim & phia bén trdi. Ki€u rap theo chiéu doc thi
ngudn vad CPU phdi nim & phia dudi ciing.

e N

T,
K

4 Chiéu doc
T
T
_ﬂ”LULLLJJUth Chiu ngang
—
j g E
SO =
=Mo E

Tole ol :

Khoédng cdch hé t6i thi€u can c6 1a

© 20mm bén phai va trdi cia gid.
© 40mm bén trén va dudi cho chong don, it nhat 80mm giita hai gia.

Khéi giao ti€p IM (n€u c6) ludn nim bén canh CPU.

C6 t6i da 8 khdi vao/ra (khdi tin hiéu (SM), khdi chitc ning (FM), khoi xtt 1y
truyén
thong (CP)) dugc ldp dit trén mdi gid.

C4ch 1dp chdong nhiéu tang chi c¢6 ddi véi CPU 314, CPU 315, CPU 316.

Phdi ddm bdo dién trd k&t ndi gita cdc dudng trudt phadi thAp nhu & cdc vong dém,
mdi noi...

4.3.MG RONG CAC MODUL CUA S7-300

S7-300 stt dung cdc loai CPU 314, CPU 315 c6 thé md rong dén 32 khdi vao/ra.
M4 rong 1én dén 4 gid d5 (Rack), mdi gid dd c6 t6i da 8 modul vao/ra. Khong c6 qui

luat vé s6 ranh ding ky cho cdc khdi tin hiéu, cdc khdi chifc ning va cdc bo xi 1y
truyén thong. Nghia 12 ching c6 thé dit tai ba't cit vi tri ndo.
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(Slot)

S& ranh(Slot)
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=

Iunul

S8 rinh
(=lot)

Rack 0 chita cdac khdi ngudn, CPU, khdi IM va cdc modul mé rong. Céc rack con
lai chita khéi IM, cdc modul md rong va chiing c6 thé c¢é khdi ngudn hoic khong cé
kh&i ngudn tuy thudc vao loai IM. Vi loai IM 360/361 thi phdi ding ngudn cung cap
gdn thém & cdc gid md rong. Loai giao ti€p IM 365 1a khoi giao ti€p khong can diing
thém ngudn cung cap va khong ndi véi khdi CP. Modul giao ti€p IMS 1a modul gdi va
modul IMR Ia modul nhén.

Céc ranh tr 1 d€n 3 1a cdc ranh dudc chi dinh thudng truc, téc 1a rinh nao quy dinh
gin v6i modul ndo. N&u khong c6 modul dé thi rinh d6 dé tréng. Ranh 1 d€ gin
ngudn (néu c6), rinh 2 d€ gin CPU (néu c6), rinh 3 @€ gdn modul giao ti&€p IM (néu

c6). Tir rinh 4 d€n ranh 11 dudce diing dén gin cic khdi vao/ra (SM, FM, CP), cic
kh&i nay ¢6 thé gin tu do & bat ky ranh nao.

4.4.KY HIEU PIA CHI VAO/RA CUA PLC S7-300
Cac ngd vao/ra dugc ma hod theo bit, byte, word va word kép.

4.41.PIA CHI THEO BIT

441.1.NGO VAO BIT
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Ky hiéu: [ x.y

I'1a ky hi€u ngd vao bit.
x 1a s6 thit ty byte.
y: Chi s6 thit ty bit ciia byte x. y 12 s6 nguyén c6 gia tri tir 0 dén 7.
Vidu: 10.01a dia chi ngd vao bit O ctia byte 0.

V6i CPU 314 thi c6 128 Byte tir 10.0 d&€n 1127.7.

44.12.NGO RA BIT
Ky hiéu: Q x.y
Q 12 ky hi€u ngo ra bit.

x 1a s6 thit ty byte.

y: Chi s6 thit ty bit clia byte x.
y 12 s6 nguyén c6 gid tri tir 0 d&n 7.
Vidu: Q4.0 1a dia chi ngd ra bit 0 cla byte 4.

V6i CPU 314 thi c6 128 Byte tir Q0.0 d€n Q127.7.

4.4.2. DIA CHI THEO BYTE
442.1.NGO VAO BYTE

Ky hiéu: IB x

IB 1a ky hi€u ngd vao byte.

x 12 s6 thit ty byte.

Vidu: IB 1 1a dia chi ngd vao byte 1.
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V6i CPU 314 thi c6 128 Byte tir IB 0 dén IB 127.

44.22.NGO RA BYTE

Ky hi¢u: QB x

QB 1a ky hi€u ngd ra byte.

x 12 s& thit ty byte.

Vidu: QB 4 1a dia chi ngo ra byte 4.

V6i CPU 314 thi c6 128 Byte tir QB 0 dén QB 127.

4.43.DIA CHI THEO WORD
4.4.3.1.NGO VAO WORD

Ky hi¢u: IW x

IW la ky hi€u ngd vao word.

x 1a s6 thit ty byte thdp clia word.

Vidu: IW 2 1a dia chi ngd vao word 2. IW 2 = IB2 + IB3.

4.43.2.NGO RA WORD

Ky hi¢u: QW x

QW Ia ky hi€u ngd ra word.

x 12 s& thit ty byte thap clia word.

Vidu: QW 4 1a dia chi ngd ra word 4. QW4= QB4+QBS5.

4.44.DIA CHI THEO WORD KEP
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444.1.NGO VAO WORD KEP

Ky hiéu: ID x

ID 1a ky hiéu ngd vao word kép.

x 12 s6 thi ty byte thdp cta word kép.

Vidu: ID 0 1a dia chi ngd vao cua word kép 0. ID 0= IBO+IB1+IB2+IB3.

4.4.4.2.NGO RA WORD KEP

Ky hi¢u: QD x

QD la ky hiéu ngd ra ctia word kép.
x 12 s6 thi ty byte thdp ctia word kép.

Vidu: QD 4 1a dia chi ngd ra ciia word kép 4. QD4= QB4+QB5+QB6+QB7.

CHUONG 3: TAP LENH CO BAN CUA PLC S7-300 BAI 1. CAC LENH
DANG BIT

1. TIEP PIEM THUONG MG (NO_NORMALLY OPEN CONTACT)

Ky hiéu:
LAD FBD STL
nxy &
— NnXy = = A nxy

n: Bi€u dién cdc todn hang dia chi ngd vao nhusau: I, Q, M, L, T, C, D.

Lénh nay ding d€ dit mot cong tic logic thudng md vao chuong trinh, né dé ki€m
tra trang th4i tin hiéu mitc logic 1. Khi d6 k&t qué ctia phép todn logic RLO=1 (Result
Of Logic Operation). Ti€p di€m nay s& d6ng tic 1a 1én 1 khi n x.y=1. né€u n x.y=0 thi
ti€p di€m s& vé mic Logic 0 (RLO=0).

Khi st dung ti€p di€ém NO mic ndi ti€p thi k€t qua giong nhu cong Logic
AND. Khi stf dung ti€p di€ém NO mic song song thi két qua gidng nhu cdng
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Logic OR.

BR [ CCl CCO [OV |[OS |OR |STA |RLO | FC

-l - - - - x| x| x|t

29

Lénh nay tdc ddong 1én thanh ghi trang thai nhu sau (ky hiéu”-*“ chi n6i dung
bit khong bi thay d6i, “x” chi ndi dung bit bi thay ddi theo trang th4i:

2. TIEP PIEM THUGNG PONG (NC_NORMALLY CLOSE CONTACT)
Ky hiéu:
LAD FBD STL AN n x.y

nxy

—_—N—

n: Biéu dién cédc todn hang dia chi ngé vao nhusau: I, Q, M, L, T, C, D.

Lénh nay dung d€ dit mot cong tic logic thudng déng vao chuong trinh, né dé
ki€m tra trang thai tin hiéu mic logic 0. Khi d6 k&t qua ctia phép todn logic RLO=0
(Result Of Logic Operation). Ti€p di€m nay s& md tic 12 xudng 0 khi n x.y=1. Néu n
x.y=0 thi ti€p diém sé& lén mic Logic 1 (RLO=1).

Khi st dung ti€p di€ém NO mic ndi ti€p thi két qua giong nhu cdng Logic
AND. Khi st dung ti€p diém NO mic song song thi két qui gidng nhu céng
Logic OR.

BR [ CCl CCO [OV |OS |OR |STA |RLO | FC

9 <«

Lénh nay tdc dong 1én thanh ghi trang thai nhu sau (ky hiéu”-*“ chi ndi dung bit
khong bi thay d6i, “x” chi noi dung bit bi thay ddi theo trang th4i:
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3.CUQN DAY NGO RA (OUTPUT COIL)

Ky hiéu:
LAD FBD STL
nx.y
nx.y - =n XYy
— B

n: Bi€u dién céc toan hang dia chi ngd vao nhusau: I, Q, M, L, D.

Chtc ning clia 1énh nay gidng nhu cudn day 6 mach Role. Lénh nay khong duy tri

trang thdi ma c6 trang thdi giéng nhu & ngd vao cla 1énh. Nghia la:
© N&u c6 tin hiéu chay qua cudn day thin x.y=1. € N&u
khong c6 tin hi€u chay qua cudn day thi n x.y=0.

Lénh nay tdc ddng 1€n thanh ghi trang thii nhu sau:

BR | CCl1 CCO |OV |OS |[OR |STA |RLO |FC

- - - - - 0 X - 0

Vi du: Mach diéu khién dong cd hoat dong theo chu trinh déng ngit. Khi nhan mot
nit thi dong cd chay. Nhan nit khdc thi dong co ngirng.

So @6 mach:
IDI .0 10.1 Qd .

|| 14
24.0
— d
Hoat dong ctia mach: Khi nhan 10.0 thi ngd ra Q4.0 c¢6 dién diéu khién dong co
hoat dong, déng thdi ti€p di€m thudng hd Q4.0 mit song song vdi 10.0 gitip cho mach

duy tri hoat dong. Khi nhan nit nhan 10.1 thi 1am ngdt mach ngd ra, dong cd ngirng
hoat dOng.

- g
'\-\..F'D

4. LENH NOT (LENH PAO TIN HIEU_INVERT POWER FLOW)
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Ky hiéu:
LAD
FBD

STL Not
—~woT |— |

Lé&nh NOT khéng c6 todn hang 1a dia chi. N6 c6 chiic ning lam ddo trang thdi cia
k€&t qud phép todn Logic (RLO).

Lénh nay tdc dong l1€n thanh ghi trang thdi nhu sau:

BR [ CCl1 CCO [OV |[OS |OR |STA |RLO | FC

Vi du: Mach ddo tin hiéu c6 so @6 nhu sau:

| 10.0 Q4.
| | | moT |

Hoat dong: Tin hi€u ngd ra Q4.0=0 khi 10.0=1. Tin hiéu ngd ra Q4.0=1 khi 10.0=0.

s
'\-\..o-'D

5. LENH KET NOI (CONNECTOR)
Ky hiéu:
LAD FBD STL

nxy

~ =nxyAnxy

n: Bi€u dién c4c todn hang dia chi ngd vao nhu sau: I, Q, M, L, D. Pia chi L chi
dudc st dung chi khi né dugc khai bdo trong bdng khai bdo cia cac khdi Logic (OB,
FC, FB).

K&t n6i 12 phan t trung gian ding d€ luu trit RLO hién hanh tai mot dia chi cu
thé, khi k&t ndi ndi vdi cac phan tir khac 1énh k&t ndi dugc chén giong nhu chén mot
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ti€p diém.
Mot két n6i khong bao gid dudc:
© N6i vao mot ray din dién.
© Truc ti€p sau mot sy phan nhanh.
€ St dung tai mot di€m k&t thic mdt nhanh.
© C6 thé tao mot két ndiphd dinh biing phan ti NOT.

Lénh nay tdc dong 1€n thanh ghi trang thai nhu sau:

BR | CCl1 CCO |OV |OS |[OR |STA |RLO |FC

; ; ; ; ; 0 X ; 1
Vi du:
10.0 10.1 MO.0 Q4.0
| | ) {#) | §oT | { —
MO.0 I0.3 Q4,1
| | A { —
10.0 10.1

M 0.0 14 két qud phép todn Logic And — =
Khi mtc Logic & ti€p di€ém 10.0 va 10.1 1&én 1 thi M0.0 1én 1, ngd ra Q4.0=0 (Binh
thusng Q4.0=1) va 10.3 1a ti€p diém thudng déng nén ngd ra Q4.1 lén 1.
6. PHEP LOGIC AND
Ky hiéu:
LAD

FBD

STL
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& A nxy
A mxy

nxy mxy N AY =

m 3.y =— —_—

n, m: Bi€u dién céc todn hang dia chi ngé vao nhusau: I, Q, M, L, T, C, D.

Chiing ta c¢6 thé kiém tra trang th4i tin hiéu ctia hai hoic nhiéu tin hiéu ngd vao
ctia cdng AND.

K&t qua RLO=1 khi tit cd cdc ngd vao cng AND 1én 1. Ngudc lai, RLO=0 khi c6
mot hodc tdt ca cdc trang thdi ngd vao I1a 0. Lénh nay tdc dong 1é€n thanh ghi trang
thai nhu sau:

BR | CCl1 CCO |OV |OS |[OR |STA |RLO |FC

- - - - - X X X 1
Vi du:
| 10.0 10.1 Q4.0
| ] ] o |
| [ 11 L | 1
Ngo ra Q4.0=1 chi khi c4 hai ngd vao 10.0 va 10.1 1én 1.
7.PHEP LOGIC OR
Ky hi¢u:
LAD FBD STL
niy »=1 0
| | N K.Y R
0 mxy
m X,y
I mx.y— =

n, m: Bi€u dién cdc todn hang dia chi ngd vao nhusau: I, Q, M, L, T, C, D.

Chiing ta c6 thé ki€m tra trang thdi tin hiéu clia hai hoic nhiéu tin hiéu ngd vao
ciia c6ng OR.
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K&t qua RLO=1 khi c6 mot hoic tt cd cdc ngd vao cdng OR 1én 1. Ngudc
lai, RLO=0 khi tit cd cdc trang thdi ngd vao 1a 0.
Lénh nay tdc dong 1€n thanh ghi trang thii nhu sau:

BR [ CCl CCO [OV |[OS |OR |STA |RLO | FC

- - - - - X X X 1

Vi du:

I10.0 24.0

|| B
0.1
-
Ngo ra Q4.0=1 khi 10.0=1 hodc I10.1=1 hodc ca hai ngd vao 10.0 va 10.1 1én 1.
Q4.0=0 khi cé 10.0 va 10.1 biang 0.

8. PHEP LOGIC XOR (PHEP CONG LOAI TRU _EXCLUSIVE OR)

Ky hiéu:
LAD FBD STL
nxy mx.y XOR X nx.y
1| Vi DA = X mxy
nxy mx.y
it i | mx.y — p

n, m: Bi€u dién cdc todn hang dia chi ngd vao nhusau: I, Q, M, L, T, C, D.

Lénh XOR diung dé ki€m tra trang thdi cla tin hiéu ngd vao theo bang sy that cla
XOR sau:

A B Y
0 0 1
0 1 0
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K&t qua RLO=1 chi khi trang thdi cla tin hiéu clia mot va chi mot trong hai ngd vao
Ia 1.

N&u c6 nhiéu todn ti XOR lién k&t nhau thi tir Iénh XOR thit 3 tr§ di, k&t qua 1a
lién k&t XOR giita RLO cii v6i ngd vao méi. Khong thé téng quit quy tic mot va chi
mot trong n.

Lénh nay tdc dong 1€n thanh ghi trang thdi nhu sau:

BR [ CCl CCO [OV |[OS |OR |STA |RLO | FC

- - - - - X X X 1
Vi du:
I0.0 10.1 4.0
|| 4 { F—
0.0 0.1
1 |

Ngd ra Q4.0=1 chi khi 10.0=0 va 10.1=1 hodc 10.0=1 va 10.1=0. Né&u 10.0=10.1=0
hodc 10.0=10.1=1 thi Q4.0=0.

9. LENH SET (S)
Ky hiéu:

LAD FBD STL S n x.y

nxy

—(si—

n: Bi€u dién cédc toan hang dia chi ng6é vao nhusau: I, Q, M, L, D.
Lénh SET sé& dit két qua dia chi n x.y 1én 1 mai mai khi k&t qud cda phép todn
Logic RLO=1. khi RLO=0 thi dia chi n x.y cling vin bing 1. n x.y chi biing 1 khi c6

mot 1énh Reset dia chi nay.

Lénh nay tdc dong 1€n thanh ghi trang thdai nhu sau: Vi du:
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BR | CCl1 CCO |OV |OS |[OR |STA |RLO |FC

Né&u nhian dong thai 10.0 va 10.1 thi Q4.0 s& Ién 1 mai mai mit du khi tha tay ti€p
di€m 10.0 va 10.1 bi hé.

10. LENH RESET (R)

Ky hiéu:
LAD FBD STL
nx,
nxy Ry R nxy
—(R)}— .

n: Biéu dién cédc todn hang dia chi ngd vao nhusau: I, Q, M, L, D.
Lénh RESET sé xo4 két qua dia chi n x.y vé 0 mai mii khi k&t qua ctia phép todn
Logic RLO=1. khi RLO=0 thi dia chi nx.y ciing van bing 0. n x.y chi bing 1 khi c6

mot 1énh Set dia chi nay.

Lénh nay tdc dong 1€n thanh ghi trang thdi nhu sau:

BR [ CCl CCO [OV |OS |OR |STA |RLO | FC

Né&u nhan 10.0 thi Q4.0 s& vé 0 mii mai mit du ti€p di€m 10.0 di bi hd.

11. FLIPFLOP UU TIEN RESET (SR)
Ky hiéu:
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LAD FBD STL
nxy nxy :
o= SR A <Bit>
N Ql- —Is Snx.y
A <Bit>
=R —R Qr- R nxy

n, S, R, Q: Bi€u dién cdc todn hang dia chi ngd vao/ra nhu sau: I, Q, M, L, D.

S: Lénh cho phép Set.

R: Lénh cho phép Reset.

Q: Bi€u dién trang th4i tin hiéu ngd ra 1a 0 hay 1.

K&t qué cta FlipFlop SR dudc dit1én 1 néu tin hiéu 6 ngd vao S1a 1 va tin hiéu &
ngd vio R 12 0. Néu ngd vao R 1a 1 thi bat chdp tin hiéu & ngd vao S1a 0 hay 1 thi
ngd ra Q ciing biing 0. N&u tin hiéu ngd ra dugc dit1én 1 va ngd R=0 thi ngd ra dudc
duy tri trang thai dé.

Khi kh&i dong lai hoan toan CPU thi ngd ra s& bi Reset. Nhung néu n x.y 12 mot
bit nhé ¢& dinh thi né sé& giff lai trang thai Set sau khi CPU khdi dong lai va ngd ra Q

s& dit lai mot 1an nira.

Lénh nay tdc dong 1€n thanh ghi trang thai nhu sau:

BR [ CCl CCO [OV |[OS |OR |STA |RLO | FC

Vi du: Hé thong diéu khién dong co chi st dung 2 niit nhadn. Mot niit m3 mdy va mot
nit tit mdy.

4.0
I0.0 SR Q4.1
| | S Q { —
I0.1
| | R

Khi nhan 10.0 thi dong co sé& chay va khi nhan 10.1 thi dng co sé& ngirng.
12. FLIPFLOP UU TIEN SET (RS)
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Ky hiéu:
LAD FBD STL
nxy nxy :
oo RS A <Bit>
IR ok —R Rnx.y
A <Bit>
-8 —s o] o Snxy

n, S, R, Q: Biéu dién cdc todn hang dia chi ngd vao/ra nhu sau: I, Q, M, L, D.
S: Lénh cho phép Set.

R: Lénh cho phép Reset.

Q: Biéu dién trang thai tin hiéu ngd ra 1 0 hay 1.

K&t qua cia FlipFlop RS dugc Reset vé 0 néu tin hiéu § ngd vao S 12 0 va tin hiéu
& ngd vio R1a 1. Néu ngd vao S 1a 1 thi bat chap tin hiéu & ngd vao R 1a 0 hay 1 thi
ngd ra Q ciing biing 1. N&u tin hiéu ngd ra dugc dit1én 1, ngd vao S khong tic dong
va ngd R=0 thi ngd ra dugc duy tri trang thai do.

Khi kh&i dong lai hoan toan CPU thi ngd ra sé bi Reset. Nhung n€u n x.y la mot
bit nhg ¢& dinh thi né sé& giff lai trang thai Set sau khi CPU khdi dong lai va ngd ra Q

s& dit lai mot 1an nira.

Lénh nay tdc ddng 1€n thanh ghi trang thdi nhu sau:

BR | CCl1 CCO |OV |OS |[OR |STA |RLO |FC

Vi du: Hé thdng xdc dinh trang théi clia tin hiéu. Khi c6 tin hiéu tdc dong thi sé& c6
mdt mach nhin bi€t nhu chudng, dén cinh bdo, con néu khong c¢é tin hiéu thi ngd ra
khong tac dong.

Q4.0
I0.0 SR 04,1
| | 5 Q { )
I0.0
H R

Khi 10.0=1 thi ngd ra Q4.0=1 ¢6 tic dung canh bdo. Khi 10.0=0 thi sé Reset ngd ra
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vé 0 tin hiéu cidnh bio dirng.

13. LENH NHAN BIET RLO CANH XUONG (N)

Ky hiéu:
LAD FBD STL
nxy = E’y FN nxy
—{n)}— _ -

n: Bi€u dién cdc todn hang dia chi ngd vao/ra nhu sau: I, Q, M, L, D.

Lénh N ding d€ nhan biét sy thay d6i cia k&t qui phép todn Logic (RLO), khi
RLO thay ddi tir 1 xudng O thi trang th4i cia tin hiéu ngd ra sé 1én 1 trong mot chu ky
OB1. Trang thdi thay d6i nay dudgc luu trit trong mdt bit nhé hoic bit dit liéu nx.y.

Lénh nay tdc dong 1€n thanh ghi trang thdi nhu sau:

BR | CCl1 CCO |OV |OS |[OR |STA |RLO |FC

- - - - - 0 X X 1

Vi du: Mach nhan biét canh tin hiéu thay d6i tir 1 v& 0 dugc hién thi & ngd ra Q4.1
trong mot chu ky OB1 va hién thi & ngd ra Q4.2 mii cho d€n khi c¢6 1énh Reset.

I0.0 10.1 MO.0 Q4.1
|| | 1 (1) £y |
[ I | e LI |
04,2
MO.0 SR
1 5 a—>
I0.2
| | R

Qua trinh hoat dong dugc bi€u dién theo so db sau:
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wo_ 1 ] I
01| |

10,2 A
o [ 1 [ 1
moo_ [ L[ 1]

24,1 . I .
OBl Cycle

Q4.2 | I

14. LENH NHAN BIET RLO CANH LEN (P)

Ky hi€u:
LAD FBD STL
nxy
nx.y b FP nxy
—(ei— | i

n: Biéu dién céc todn hang dia chi ngd vao/ra nhu sau: I, Q, M, L, D.

Lénh P diing d€ nhin bi€t sy thay ddi clia k&t qui phép todn Logic (RLO), khi
RLO thay ddi tir 0 1én 1 thi trang thdi cla tin hiéu ngd ra sé& 1én 1 trong mot chu ky
OB1. Trang thai thay ddi nay dugc luu trit trong mot bit nhd hoic bit dit liéu nx.y.

Lénh nay tdc dong 1€n thanh ghi trang thii nhu sau:

BR [ CCl CCO [OV |OS |OR |STA |RLO | FC

- - - - - 0 X X 1

Vi du: Mach nhin biét canh tin hiéu thay d6i tir 0 1én 1 dugc hi€n thi & ngd ra Q4.1
trong mot chu ky OB1 va hi€n thi & ngd ra Q4.2 mii cho d&n khi c6 1énh Reset.
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I0.0 I10.1 MO.0 Q4.1
| | | | = f 9 |
11 | \P { !
04,2
MO.0 GR
—vs = al—>
0.2
| | R

Qud trinh hoat dong dugc bi€u dién theo so dd sau:

wo_ [ L | [
G e— |
10,2 1
rRro_ [ L [ 1]
moo— [ L[ 1

Q4.1 [ ]

OBl Cycle

Q42 | L

15. NHAN BIET CANH TiN HIEU THAY POI THEO CANH LEN (POS-
ADDRESS POSSITIVE EDGE DETECTION)

Ky hiéu:
LAD FBD STL
A Kxy
nxy = A (
K J FOS 9 nxy k}[_},_ A nx.y
5y Q FP M
m X, POS
m x.y-{M_BIT - BIT O — X.¥
)
= Q

n, m, k, Q: Bi€u dién céc todn hang dia chi ngd vao/ra nhu sau: I, Q, M, L, D.
nx.y: Ng& vio tin hiéu can xdc dinh mifc tin hiéu cin thay d6i muc tin hiéu.

mx.y: Bit nhd, ding d€ nhd, luu trit tin hiéu & ngd viao nx.y.
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kx.y: Ngd vao ding dé€ cho phép hoic khong cho phép xac dinh sy thay d6i canh

tin

hi¢u. Kx.y=1 thi cho phép, Kx.y=0 thi khong cho phép.
N&u tin hiéu & ngd vao nx.y thay d6i tir 0 1én 1 khi kx.y=1 thi ngd ra 1én 1 trong 1
chu ky mdy OB1.

Lénh nay tdc dong 1€n thanh ghi trang thdi nhu sau:

BR [ CCl CCO [OV |[OS |OR |STA |RLO | FC

Vi du: Mach nhin bié€t canh tin hiéu thay d6i tir 0 1én 1 dugc hién thi § ngd ra Q4.0
trong mdt chu ky OB1 va hién thi & ngd ra Q4.1 mii cho d&n khi c6 1énh Reset.

T
10.0 POS Q4.0
| | |:| T |
11 L) |
mo.0 —{M_BIT
04,0 10.2 Q4.1
| | 1 {83 —

Né&u 10.0 1&n 1 trong khi 10.1 ¢6 sy thay tir 0 1én 1 thi Q4.0 tdc ddong trong mdt chu
ky, ddng thdi Q4.1 tic dong cho dén khi nhan 10.2 (10.2 13 ti€p diém thudng déng).

16. NHAN BIET CANH TiN HIEU THAY POI THEO CANH XUONG (NEG-
ADDRESS NEGATIVE EDGE DETECTION)

Ky hiéu:
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LAD FBD STL
1y A Kx.y
NEé " o !
k x.y- a— nxy kx.y— A nx.y
mx.y NEG FN MX.y
m x.y-{M_BIT —M BIT Q )
= Q

n, m, k, Q: Bi€u dién cédc todan hang dia chi ngd vao/ra nhu sau: I, Q, M, L, D. nx.y:
Ngd vao tin hiéu can xdc dinh mic tin hiéu cin thay ddi mifc tin hiéu. mx.y: Bit nhd,

diing @€ nhé , luu trif tin hiéu & ngd vao nx.y.
kx.y: Ngd vao ding dé cho phép hoic khong cho phép xic dinh su thay ddi canh
tin hi€u. Kx.y=1 thi cho phép, Kx.y=0 thi khong cho phép.

N&u tin hiéu & ngd vao nx.y thay ddi tir 1 xudng 0 khi kx.y=1 thi ngd ra 1én 1 trong
1 chu ky may OB1.

Lénh nay tdc dong 1€n thanh ghi trang thdi nhu sau:

BR | CCl1 CCO |OV |OS |[OR |STA |RLO |FC

Vi du: Mach nhin biét canh tin hiéu thay ddi tir 1 xudng 0 dugc hié€n thi & ngd ra Q4.0
trong mot chu ky OB1 va hién thi & nhd ra Q4.1 mii cho d€n khi c¢6 1énh Reset.

I0.1
{ | Q { F—
Mo .0 (M_BIT
24.0 10.2 24,1
| | 14 {s)—

Né&u 10.0 1én 1 trong khi 10.1 c6 sy thay tir 1 xuéng O thi Q4.0 tdic dong trong mot
chu ky, déng thdi Q4.1 tic dong cho dé&n khi nhan 10.2 (10.2 1a ti€p di€m thudng
dong).

17. LENH CLR (CLEAR)
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Lénh nay chi c6 & cdu tric 1énh STR. Lénh CLR dung dé€ xo4 k&t qua phép todn
Logic (RLO) thanh 0.

BR [ CCl CCO [OV |[OS |OR |STA |RLO | FC

Vi du:
CLR
=MO0.0
=Q4.0

K&t qua 12 bit nhé M0.0 va ngd ra Q4.0 xudng 0.

18. LENH SET

Lénh nay chi c6 & cdu tric 1énh STR. Lénh SET diung d€ dit két qua phép todn
Logic (RLO) thanh 1.

Lénh nay tdc dong 1én thanh ghi trang thai nhu sau:

BR | CCl1 CCO |OV |OS |[OR |STA |RLO |FC

Vi du: SET = M0.0 = Q4.0

Ké&t qua 12 bit nhé M0.0 va ngd ra Q4.0 1én 1.

19. LENH SAVE
Ky hi€u:

LAD

FBD STL SAVE
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{SAVE)— SAVE

|

Lénh SAVE khong c6 toan hang. Lénh SAVE diing d€ luu k&t qua phép todn
Logic (RLO) vao bit nhd BR trong thanh ghi tu trang thai (Status Word).

Vi ¢6 nhiéu l1&énh khi thyc hién c¢6 4nh hudng d&n bit nhé BR, do d6 khi diing 1énh
SAVE chiing ta s& khong bi€t chinh xdc k€t qud ma ching ta luu bing 1énh SAVE hay
bing mot 1énh nao khdc ¢6 4nh hudng dén bit nhéd BR. Do vay 1énh SAVE it dugc
diing, n6 chi diing cho nhitng loai 1ap trinh PLC chi don thuin c4c 1énh contac Logic
thudng mé va thudng déng (NO, NC...), khdong nén dung trong nhitng loai PLC c6 ciu
tric 1€nh

kh6i nhu 1énh cong (ADD-R), lic d6 ngd ra ENO sé& luu vao bit nhé

BR. Lénh nay tdc dong 1€n thanh ghi trang thii nhu sau:

BR [ CCl CCO [OV |OS |OR |STA |RLO | FC

Vi du: Luu k€t qua RLO vao bit nhé BR.

| Il1.6
|
1

| | (SAVE )}

Khi trang thdi I1.6 thay ddi 0 hay 1 thi k&t qua nay sé& luu vao bit nhé BR.

20. LENH LIEN QUAN PEN TANG THAI BIT

Nhirng 1€nh nay tdc dong l€n thanh ghi trang thdi nhu sau:

BR | CCl1 CCO |OV |OS |[OR |STA |RLO |FC

20.1. LENH NHAN BIET LOI
20.1.1. LENH BR (BINARY RESULT)

Ky hiéu:
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LAD FBD STL

A BR AN BR

Lénh BR diing d€ ki€m tra lai viéc luu két qua phép todn Logic (RLO) hay 1a
duing dé€ ki€m tra trang thdi bit nhd BR trong Word trang thdi. C6 thé mit ndi ti€p
hoic song song dé tao thinh mach Logic AND hoic OR.

Vi du: Kiém tra lai trang thdai Bit nhé BR trong Word trang thai.

| BR 04.0
| II ' |

L 1
Q4.0 s€ & mutc Logic 0 hay 1 1a tuy thudc vao mdc Logic ctia bit nhd BR. Q4.0=0
khi BR=0, Q4.0=1 khi BR=1.

20.1.2. LENH OV (OVERFLOW)

Ky hiéu:

LAD FBD STL

A OV AN OV

Lénh OV dung dé€ nhan bi€t mot 1énh todn hoc khi thuc thi bi tran & vung am hodc
duong. C6 thé mit ndi ti€p hoidc song song d€ tao thanh mach Logic AND hoic OR.

Vidu:
Metwork 1:
| 0.0 SUB_|
| | N ENO —
WO —| M1
w2 —n2 O — w10
Metwork 2:
oy (01 102 Q4.0
| | H —D
| Dﬂ

Khi 10.0=1 thi 1énh SUB-I hoat dong, k&t qud ngd ra MW10 la IW0O-IW2. Néu két
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qué ndy vuot ra ngoai viing hoat dong clia s& nguyén (Interger) thi bit OV dugc dit,
khi OV=1 ma trang thdi tin hiéu cta 10.2=1 hodc cd 10.1 va 10.2 1a 1 thi ngd ra
Q4.0=1.

20.1.3. LENH OS (OVERFLOW STORED)

Ky hiéu:

LAD FBD STL

A OS AN OS

Lénh OS dung @€ nhan bi€t va luu trit trang thdi cia mot 1énh todn hoc khi thyc thi
bi tran & viing 4m hodc dudng, khi dé bit OS trong thanh ghi trang thdi dugc dat1én 1.
Bit OS duy tri trang thdi cda tin hi€u dat cho t6i khi chuong trinh khéng hoat dong. C6
thé mit ndi ti€p hoic song song dé tao thinh mach Logic AND hoic OR.

Vi du:

M etwork 1:
| 0.0 ML |
| | EN ENO |—
WO —{IM1
W2 —{IM2 O —mMWi0
M etwork 2:
1 0.1 ADD |
| EN ENO —
WO —IM1
W2 —{In2 0 F—MW12
M etwork 3;
0s 240

| )

Lénh MUL-I hoat dong khi 10.0=1, 1énh ADD-I hoat dong khi 10.1=1. N&éu mot
trong hai 1énh cé k&t qud nim ngoai viing cho phép clia s& nguyén thi bit OS dudc
dat, khi d6 Q4.0=1.

20.1.4. LENH UO (EXCEPTION BIT UNORDERED)

Ky hiéu:
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LAD FBD STL

A UO AN UO

Lénh UO dung dé€ nhan bi€t mdt 1énh todn hoc khi thuc thi ma cé6 mot trong nhitng
gid tri khong hgp 1é. N&u 1énh vAn dugc thuce thi véi gid tri khong hgp 1€ thi bit UO=1.
Néu trang thdi CCO va CC1 trong thanh ghi trang th4i dién td gid tri hop 1& thi két qua
UO=0. C6 thé mit ndi ti€p hoic song song d€ tao thanh mach Logic AND hoic OR.

Vi du:
| 0.0 DV_R Q4.0
| | N ENO <D
100 IN2
D4 :|IN2 2 — w010
uo Q4.1
|| (s>

Khi 10.0=1 thi Iénh DIV-R dugc thuc thi, né€u mdt trong hai gid tri IDO hoiic ID4 khong

hogp 1€ thi I€nh nay khong hgp 1€. Ngo ra Q4.0=0 va Q4.1=1 khi 1&€nh DIV-R thuc hién

nhung co gid tri khong hgp 1é 4] ngod vao.
20.2. CAC LENH SO SANH KET QUA CUA PHEP TOAN SO HOC VGI 0

202.1. LENH SO SANH BANG 0 (= =0 _ RESULT BIT EQUAL 0)

Ky hiéu:

LAD FBD STL

A==0 |[AN==0

Lénh so sdnh biing 0 ding d€ nhan bi&t k&t qua cda I&énh todn hoc nao d6 cé bing
0 hay khong. C6 thé mit ndi ti€p hoic song song dé tao thainh mach Logic AND hoic
OR.

Vidu:
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Khi 10.0=1 thi 1énh SUB-I thuc hién, n&u gid tri IW0=IW2 thi k&t qué bing 0. Q4.0
dugc dit 1én 1 n€u k&t qua clia 1énh SUB-I 1a bing 0. Ciling v6i mach trén nhung st
dung 1&énh so sdnh ddo thi Q4.0 s& bing 1 khi k&t qud khéc 0.

202.2. LENH SO SANH LGN HON HOAC BANG 0 (>=0_RESULT BIT
GREATER EQUAL 0)

Ky hiéu:

LAD FBD STL

A >=0 AN >=0

Lénh so sanh 16n hon hoiic bing 0 ding d€ nhan biét két qua ctia 1énh todn hoc
nao d6 c6 16n hon hay bing 0. C6 thé mit ndi ti€p hoic song song d€ tao thainh mach
Logic AND hodc OR.

Vidu:
| 0.0 SUB.| >=0 Q4.0
—en Eno— | D
WO —JINT
W2 —{IN2 0 F—mwin

Khi 10.0=1 thi 1&énh SUB-I thyc hién, néu gi4 tri IWO0 16n hon hoéic bing IW2 thi k&t
qua s& 16n hon hoic bing 0. Q4.0 dudc dit 1én 1 néu két qua cda Iénh SUB-11a 16n
hon hodc bang 0. Ciing v6i mach trén nhung st dung 1&€nh so sanh ddo thi Q4.0 sé&
bing 1 khi k&t qud khong 16n hon hoéic biang 0.

20.2.3. LENH SO SANH NHO HON HOAC BANG 0 (<=0_RESULT BIT LESS
EQUAL 0)

Ky hiéu:

LAD FBD STL
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A <=0 AN <=0

Lénh so sanh nhé hon hoic bing 0 ding d€ nhin biét két qua ciia 1énh todn hoc
nio d6 c6 nhé hon hoic biing 0. C6 thé mit ndi ti€p hoic song song dé tao thanh
mach Logic AND hoédc OR.

Vidu:
10.0 SUB_| <=0 Q4.0
—En Eno — | (8D
WD —JIN1
W2 —JN2 0 —MW1D

Khi 10.0=1 thi 1énh SUB-I thyc hién, néu gid tri IW0 nhd hon hodc bing IW2 thi
k€&t qua s& nhd hon hoic bing 0. Q4.0 dugc dit 1én 1 néu k&t qua cla 1énh SUB-I 1a
nhd hon hoidc bing 0. Ciing v6i mach trén nhung st dung 1énh so sdnh ddo thi Q4.0
s¢ bing 1 khi k& qud khong nhd hon hoic bing 0.

20.2.4. LENH SO SANH LON HON 0 (>0_RESULT BIT GREATER THAN 0)

Ky hiéu:

LAD FBD STL

A >0 AN >0

Lénh so sanh 16n hon 0 diing d€ nhén biét két qua cda Iénh todn hoc nio d6 cé 16n
hon 0. C6 thé mit ndi ti€p hodc song song dé tao thanh mach Logic AND hoic OR.

Vidu:
10.0 SUB_| >0 Q4.0
—en  ENnO || (58D
WO —In1
W2 —{Ing 0 —mw1o

Khi 10.0=1 thi 1&énh SUB-I thyc hién, néu gia tri IWO0 16n hon IW2 thi k&t qua sé& 16n
hon 0. Q4.0 dugc dit 1én 1 néu k&t qué clia 1énh SUB-I 14 16n hon 0. Ciing véi mach
trén nhung st dung 1&énh so sanh ddo thi Q4.0 s& bing 1 khi k€t qua khong 16n hon 0.
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20.2.5. LENH SO SANH NHO HON 0 (<0_RESULT BIT LESS THAN 0)

Ky hiéu:

LAD FBD STL

A <0 AN <0

Lénh so sdnh nhd hon 0 ding d€ nhin bi&t k&t qua clia 1énh todn hoc ndo dé cé
nhé hon 0 hay khong. C6 thé mit ndi ti€p hoic song song d€ tao thainh mach Logic
AND hoic OR.

Vidu:

1 0.0 SUB | <0 Q4.0

—en enot— | (8D
Wi 1M1
[Wy2 :|IN2 O F—mw10
Khi 10.0=1 thi 1énh SUB-I thuc hién, néu gia tri IWO nhd hon IW2 thi két qua sé
nhd hon 0. Q4.0 dugc dit 1én 1 néu két qud chia 1énh SUB-I 1a nhd hon 0. Ciing vé6i

mach trén nhung st dung 1énh so sanh ddo thi Q4.0 s& bing 1 khi két qua khong nhd
hon 0.

20.2.6. LENH SO SANH KHONG BANG 0 (<>0_ RESULT BIT NOT EQUAL 0)

Ky hiéu:

LAD FBD STL

A <>0 | AN <>0

Lénh so sanh khong bing diing d€ nhin biét k&t qui clia 1énh toin hoc nio d6
khong bing 0. C6 thé mit ndi ti€p hoic song song d€ tao thanh mach Logic AND
hodc OR.

Vidu:
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Khi 10.0=1 thi 1&énh SUB-I thyc hién, néu gi4 tri IW0 khong bing IW2 thi k&t qud sé&
khong bing 0. Q4.0 dugc dit1én 1 n€u két qua ctia 1énh SUB-I 1a khong bing 0.
Ciing v6i mach trén nhung st dung 1énh so sanh ddo thi Q4.0 sé& bing 1 khi két qua
bing 0.

21. CHUC NANG MASTER CONTROL RELAY(MCR)

MCR 1a chuyén mach chinh diing dé€ d6ng hay ngit mach. Mot dudng mach bi
ngit cho biét gi4 tri 0 12 k&€t qua phép tinh hoic s& khong lam thay ddi gia tri hién
hanh trong bd nhé. N&u diéu kién MCR khong thod thi:

© Miic Logic 0 s& dugc chuyén dén cic cudn diy ngd ra.

© Lénh Set va Reset cudn diy khong 1am thay ddi gid tri hién hanh.

© Lénh Move chuyén gid tri 0 d&€n mot dia chi cu thé.

21.1. LENH MCRA (MASTER CONTROL RELAY ACTIVATE)

Ky hiéu:
LAD
FBD STL MCRA
<MCRA — MCRA

Lénh nay dung dé kich hoat chifc ning MCR. Sau 1énh MCRA, c6 thé 1ap trinh

trong vung MCR véi hai 1énh MCR< va MCR>.

Lénh nay tdc dong l1€n thanh ghi trang thdi nhu sau:

BR | CCl1 CCO |OV |OS |[OR |STA |RLO |FC
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21.2. LENH MCRD (MASTER CONTROL RELAY DEACTIVATE)

Ky hiéu:
LAD FBD STL
+MCRD} MCRD MCRD

Lénh nay 1am vd hiéu hod chiic ning MCR. Sau 1énh nay thi khong thé lam viéc
trong vung MCR cho t6i1 khi c6 1€énh MCRA kich hoat.
Lénh nay tdc dong 1€én thanh ghi trang thii nhu sau:

BR [ CCl1 CCO [OV |[OS |OR |STA |RLO | FC

21.3. LENH MCR< (MASTER CONTROL RELAY ON)

Ky hi¢u:
LAD FBD STL
{MCR< | MCRe MCR<

Lénh nay c6 chic ning md mot ving MCR, né luu két qua RLO vao trong ngin
x&p MCR. Ngin x&p MCR 1 loai ngin x&p vao sau, ra trudc (LIFO- Last In, First
Out), n6 c6 8 cong vao/ra. Nghia 12 ¢6 8 viing di¢u khi€n riéng c6 thé 1dng vao giita
Iénh MCRA va MCRD.

Lénh nay tdc dong 1€n thanh ghi trang thdi nhu sau:

BR | CCl1 CCO |OV |OS |[OR |STA |RLO |FC

- - - - - 0 1 - 0

21.4. LENH MCR> (MASTER CONTROL RELAY OFF)

Ky hiéu:
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LAD

FBD STL

{MCR> )} MCR> MCR>

—

Léng MCR> duing dé két thic vimng MCR. Lénh nay 14y k&t qud RLO ra khdi con trd
MCR. N€u con trd nay trong, 1énh MCR> tao ra mot con trd 161 MCR 1a MCRF (MCR

stack fault).

Nhitng 1&€nh sau bi anh hudng bdi trang thai RLO ma dudc Iuu vao con tré6 MCR khi

md viing MCR:

—-(#)
()

~(S)

-(R)

SR

tién Reset).

Midline Output (Lénh k&t ndi).
Coil Output (Lénh cudn day ngd ra).
Set Output (Lénh ddt ngd ra).

Reset Output (Lénh xo0d ngod ra).

Reset Flip Flop (Lénh Flip Flop uu

Set Flip Flop Lénh Flip Flop uu tién

RS
Set).
MOVE Assign a Value (Lénh di chuyén dit liéu).
Lénh nay tdc dong 1én thanh ghi trang thii nhu sau:
BR | CCl1 CCO |OV [OS |OR |[STA |RLO | EC

- - - 0 1 - 0

21.5. Vi DU VE SUDUNG CHUC NANG MCR
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Metwork 1

| L MCRA D
Metwork2 100

— | < MCR< > _
M etwork 3 | P-IT

i 11 MCRs >
Metworkd4 103 240 -

| I 1 o Ying MCR 1 | Ving MCR 2
Netwark& || (80

etwar

| < MCR> >

Natwurkf:lu* Ilulﬁ Q4.1
II-’
I‘--Jetmn::rl-c?;F i f,““ M:?ER: 5 |
Netwnrl-:Eli < MCRD >
Hoat dong:

Chtc ning MCR dugc kich hoat b3i 1énh MCRA. Giira hai 1énh MCRA va
MCRD c6 thé tao ra 8 ving MCR. G vi du trén c6 2 vung MCR, hoat dong nhu sau:

© KhiI0.0=1 viing MCR 1 dugc kich hoat, trang thdi ngd ra Q4.1 thay ddi theo
trang thdi cia 10.4. Khi 10.0=0 thi ving MCR 1 khong con tic dong, moi thay
ddi ctia 10.4 khong 1am cho Q4.1 thay ddi.

€ Khi 10.1=1 ving MCR 2 dudc kich hoat, ngd ra Q4.0 dugc dat1én 1, Q4.0=0
chi khi 10.1=0 nghia la ving MCR 2 khong con kich hoat.

Lénh MCRD ddnh dau viéc thoit khdi ving MCR.

22. CAC LENH NHAY
Lénh nhdy c6 thé thuc hién dugc cd hai huéng 1én va xudng. Ca 1énh nhdy va
di€m nhdy tdi phai § trong mot khdi. P9 dai 16n nha't cda 1énh nhay 1a 6Kbyte. Gidi
han cta 1énh nhay la:
© Dich nhdy dé&n chi xuat hién mot 1an trong khdi.

© Lénh nhdy c6 thé sit dung trong cic khdi OB, FC, FB.

© BAat cif 1énh nao hay Netword nao nim giita Iénh nhdy va nhdn nhdy sé

khomg dugc thuc hién. C6 hai loai nhdy la
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nhdy khong diéu kién va nhdy c6 diéu kién: € Nhay

khong diéu kién 1a 1énh d6 1am cho viéc x& ly
chuong trinh nhdy dén nhan nhdy khong phu thudc
vao RLO. € Nhdy c6 diéu kién 1a 1énh nhdy dugc

thuc hién phu thudc vao RLO.

22.1. LENH LABLE (NHAN)

Ky hiéu:
LAD FBD STL
nhan = Tén nhén: <lénh>

Nhin c6 tdi da 12 4 ky tu. Ky tu dau phdi 13 chit cdi hodc ky tu “-*, cdc ky ty sau

c6 thé 1a chit cdi hoic ky tu s&. Nhian danh ddu di€m ti€p tuc 1am viéc ctia chuong
trinh. Mot nhin nhdy phai ton tai cling v6i 1énh nhdy JMP hoic JMPN.

22.2. LENH JMP (LENH NHA Y- JUMP)

Ky hi€u:

LAD

FBD

STL

Khong BK

JU nhan JC nhan

Lénh JMP diing d€ nhay d€n mot nhan, nhin cé tdi da 1a 4 ky tu. Ky ty diu phai
12 chif cdi hodc ky tu “-*, cdc ky tu sau c6 thé 1a chit cdi hodc ky tu s6. C6 1énh JMP

c6 diéu kién va JMP khong diéu kién.

22.2.1. LENH NHAY KHONG PIEU KIEN (JU <NHAN>)

D&i véi dang LAD/FBD thi 1énh nhdy khong di€u kién ndi truc ti€p 1én ngudn.

D&i v6i dang STL thi 1énh nhdy khong diéu kién dugc ky hiéu la JU <nhdn>. Lénh

JMP khong diéu kién nhdy truc ti€p t6i nhdn ma khong phu thudc vao RLO.

CuuDuongThanCong.com

https://fb.com/tailieudientucntt



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Lénh nay tdc ddng 1€n thanh ghi trang thdi nhu sau:

BR [ CCl CCO [OV |[OS |OR |STA |RLO | FC

Vi du:

NEW1
CIMP 2

10.4 Q41
| | CRD

Khi chuong trinh thyc hién t6i 1€nh JMP thi sé nhdy t6i nhan NEW1 va thuc hién
céc 1énh k€ ti€p, cdc 1énh nim & gitta Iénh JMP va nhan NEW 1 khong thuc hién.

22.2.2. LENH NHAY CO PIEU KIEN (JC <NHAN)

D3&i v6i dang LAD/FBD thi 1énh nhdy c6 diéu kién JC dugc ndi Ién ngudn qua cic
mach Logic. P6i v6i dang STL thi 1énh nhdy c6 diéu kién dugc ky hi¢u 1a JC<nhan>.
Lénh nhdy c6 diéu kién nhdy t6i nhan phu thudc vao RLO. N&u RLO=1 thi 1énh nhdy
dudc thuc hién, khi d6 tit cd cdc 1énh nim giita hai 1énh JMP va nhan khdng dugc
thuc hién. Néu RLO=0 thi 1énh nhdy khong dugc thuc hién ma chuong trinh thyc hién
nhitng 1&nh k€& ti€p.

Lénh nay tdc dong 1€n thanh ghi trang thdi nhu sau:

BR [ CCl CCO [OV |[OS |OR |STA |RLO | FC
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Metwork 1:

100 CAS1
| | CIMP?
M etwork 2: |03 a4n
i <R
Metwork 3:
(0.4 Q4.1
1 CRO
Vidu:

Né&u 10.0=1 thi 1énh nhdy thyc hién nhdy t6i nhan CAS1 va thuc hién cdc 1énh k€&
ti€p, cdc 1énh trong Netword 2 khong dudc thyc hién.

22.3. LENH NHAY CO PIEU KIEN (JMPN/JCN- JUMP-IF-NOT)

Ky hiéu:
LAD FBD STL
h nhan
nnan
MR- TMPN JCN <nhan>

D6i véi dang LAD/FBD thi 1énh nhdy ¢6 diéu kién JCN dugc ndi 1én ngudn qua céc
mach Logic. P6i v6i dang STL thi 1énh nhdy c6 diéu kién dudc ky hiéu 13 JCN
<nhdn>. Lénh nhdy c6 diéu kién JCN nhdy t6i nhdn phu thudc vao RLO. Néu RLO=0
thi Iénh nhay dugc thuc hién, khi d6 tat cd cdc 1énh nim giita hai 1énh JMPN va nhan
khong dugc thuc hién. N€u RLO=1 thi 1énh nhdy khong dudc thuc hién ma chuong
trinh thyc hién nhitng 1&énh k€& ti€p.

Lénh nay tdc dong 1€n thanh ghi trang thdi nhu sau:

BR [ CCl CCO [OV |OS |OR |STA |RLO | FC
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Metwork 1:

100 CAST
— | TIMPN 2
M etwclu rk 2 IIDIH .19 40
| [ CR2
Metwork 3:
0.4 141
| |
| 1 CR2
Vidu:

Né&u 10.0=0 thi 1énh nhdy JMPN thyc hién nhdy t6i nhan CAS1 va thyc hién céc
lénh k€ ti€p, cdc 1énh trong Netword 2 khong dudc thuc hién.

23. LENH KET THUC CHUGNG TRINH (RET_RETURN)

Ky hiéu: BEU

LAD FBD STL

---(RET) Khong di¢u kién | C6 diéu kién

BEC

Lénh nay khong c6 todn hang va thyc hién k&t thic chuong trinh trong khdi c6
diéu lién hoic vo diéu kién

Lénh nay tdc dong 1€n thanh ghi trang thdi nhu sau:

BR CCl [CCO [OV |OS |OR |STA [RLO FC

K.tAlong diéu ) i i i 0 0 | i 0
kién
C6 diéu kién - - - - X 0 1 1 0

Vi du:
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— | | CRET>

Mot khéi sé thodt khdi chuong trinh néu ngd 10.0=1.
BAI 2. CAC LENH DANG SO

1. LENH MOVE

Ky hiéu:
LAD FBD STL
MOVE MOVE L <IN>
—EN ENO |- - EN OUT =
[ <OUT>
~IN OuUT |- — Iy ENO =

Cidc ngd vao/ra EN, ENO, IN, OUT biéu dién cdc todn hang 1a dia chi ngd
vao/ra nhusau: I, Q, M, L, D.

EN Ia ngd vao cho phép 1énh MOVE hoat dong (Enable Input). Loai dit li€u dang
BOOL.

ENO 12 ngd ra cho phép cdc 1énh sau Iénh MOVE ma ¢6 n6i v6i ngd ENO hoat
dong (Enable Output). Ngd ENO c6 cung trang thai v6i ngd vao EN. Loai dir liéu
dang BOOL.

IN 12 ngd vao bi€u dién dia chi ngudn (Source Address). Loai dit liéu c6 chiéu
dai 8, 16, 32 Bit.

OUT 12 ngd ra bi€u dién dia chi dich (Destination Address). Loai dit liéu c6 chiéu
dai 8, 16, 32 Bit.

Hoat dong cia 1énh MOVE:

o) dang LAD/FBD thi khi ngd vao EN dugc kich hoat thi gid tri ngd vao IN dudc
sao chép tdi dia chi tai ngd ra OUT. Ngo ENO c¢6 cung trang thdi véi ngd EN.

o) dang STL thi 1énh nap va truyén dit liéu khong phu thudc vao két qua RLO.
Dit liéu dudc trao d6i nhd bo tich luy (ACCU).

Lénh L (Load) ghi gi4 tri tir dia chi ngudn bén phai vao bo tich liiy ACCU1, ndi
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dung ctia ACCU1 dudc chuyén vao bo tich lu§ ACCU2. Trudng hop gid tri chuyén
vao bd tich luy c6 kich thuéc nhd hon 16 Bit (Double Word) thi chiing sé ghi vao bd
tich 1uy theo thit tw Byte thdp cia Word thdp d&én Byte cao ctia Word thip dén Byte
thap ciia Word cao dén Byte cao clia Word cao. Nhitng Bit con trong trong ACCU
dudc ghi vao gia tri 0.

Lénh T (Transfer) sao chép mot phan hoit td't cd ndi dung clia bd tich liiy
ACCUI1 d&n dia chi cu thé. Lénh T khong 4nh huéng dén bo tich luy ACCU2.

So luge vé b tich luy (ACCU):

© BO tich luy 12 bd nhS phu trong CPU diing dé trao ddi dit liéu giita nhitng dia chi
khac nhau va cdc phép todn so sdnh, todn hoc. S7-300 c6 2 b tich luy 1a ACCU1
va ACCU2, mdi bd c6 32 Bit.

© ACCUI la thanh ghi quan trong nhit trong CPU. Khi mdt 1énh nap (Load) dugc thi
hanh thi gid tri nap dugc ghi vao ACCUI. Khi 1€nh truyén (transfer) dugc thi hanh
thi doc gi4 tri trong ACCUI1, két qud ctia cdc phép tinh sd hoc, cdc 1énh thay th€
(Shift) va quay (Rotate)... cling dugc ghi vao trong ACCU1.

€ ACCU2: Khi 1énh nap dugc thi hanh, nhitng ndi dung cii cia ACCUI trudc tién di
chuyén sang ACCU2 va ACCU1 dugc xo4 trude khi gid tri m&i dugc chuyén vao
ACCUL. ACCU?2 ciing dugc sit dung cho cdc I&énh so sdnh, cdc phép tinh s8, s6
hoc, 1&nh dich...

Lénh MOVE tdc dong 1€n thanh ghi trang thai nhu sau:

BR | CCl1 CCO |OV |OS |[OR |STA |RLO |FC

| 0.0 MONVE Q4.0
v enol—C >

WWWI0 — [N OuUT — DBEW12

Vi du:

Khi 10.0=1 thi 1énh MOVE dudc thuc hién. Khi d6 gié tri chita trong Word nhé
MW 10 dugc sao chép dén Word cia khéi dit liéu DB12.

1. CAC LENH PINH THOI (TIMER)

S7-300 c6 5 loai dinh thdi khdc nhau: Timer d6ng mach chdm khong nhé (SD),
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Timer déng mach cham c6 nhéG (SS), Timer m& mach cham (SF), Timer xung (SP),
Timer gitt d§ rdng xung (SE).

Bon loai Timer SD, SS, SP, SE bit ddu hoat dong tai thdi di€m c6 sudn 1én clia tin
hiéu ddu vao. Con Timer SF thi hoat dong tai thdi diém cé sudn xudng clia tin hiéu
dau vao.

Timer 12 bd tao thdi gian tré gitta tin hiéu diu vao vdi tin hiéu diu ra. C6 mot
viing dit biét ciia bd nhd dugce gianh riéng cho timer trong CPU, viing nay chita mot
Word 16 Bit cho mdi dia chi thdi gian. Mdi loai Timer dudc ddnh s& tir 0 dén 255 tuy
thudc vao tirng loai CPU.

Ky hi€éu mot ving khai bdo cho Timer (T-Word):
S6 thi tu bit

1514131211109876 543210 Gi4 tri thdi gian tré dit trudc can
khai bao cho timer

€ 2 Bit 14 va 15 khong st dung.
© 2 Bit 12 va 13 diing d€ khai bdo d6 phan gidi dudi dang ma nhi phan.

b0 phan giai dugc xac dinh 1a khodng thoi gian ma tai gid tri thsi gian
do thi gid tri thoi gian giam di 1 don vi.

Khi thoi gian dit trudc qua mot hing s6 S5T#... (S5Time#...) thi do
phan gidi dudc phan chia ty dong bing hé thong.

Khi thdi gian dit truSc qua bd diéu chinh s& hoic qua giao tiép dit liéu
th1 ngudii st dung phai dua ra do phin giai.

© 12 Bit con lai tir 0 d€n 11 chita gi4 tri thoi gian dit trude (PV- Preset Value)
12 mot s6 nguyén ma BCD trong khodng tir 0 d&€n 999.

Thoi gian tré trong Timer dudc tinh theo cdng thifc:
1=P0 phan gidi*PV
Hoat ddng cua Timer:
Tai thdi diém kich Timer, gid tri PV dudc chuyén vao thanh ghi 16 Bit cda Timer
1a thanh ghi T-Word, n6i dung cia T-Word goi la gid tri tic thdi dugc ky hiéu la CV
(Current Value). Timer s& ghi nhd khodng thdi gian troi qua k€ tir khi dugc kich bing

cdch gidm dan mot cdch tuong ¢ng v4i ndi dung thanh ghi CV. N&u noi dung thanh
ghi trd vé€ biing 0 thi thdi gian tré mong mudn cda Timer dugc bdo ra ngoai biing cich
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thong bdo. Trang thdi tin hiéu diu ra tuy thudc vao tirng loai Timer nao dugc st dung.

Ky hiéu chung cda cdc loai Timer:

LAD

FBD

STL

Loal T Loal T
8 Q 8 B

ATV BlIl- TV BCD

BCD

|
(=]
|

A «<Settimer-S> -Cho phép T hoat déng

L <Gid tri dat trude-TV> -DPat thdi gian tré
SD/SS/SF/SP/SE <Tén TIMER> -Loai Timer

A <Resettimer-R> -Tin hi€u xod Timer

R <Tén timer> -L.&€nh xo4 Timer

[. <Tén timer> -Nap gid tri cia Timer

T <DPiachi BI> -Ngé ra s6 nguyén

LLC <«<Tén timer> -Nap gid tri BCD vao
ACCU1

T <Piachi BCD> -Ngoras6 BCD

A <Tén timer> -Trang thai tin hi€ura

= <DPia chi ngé ra—Q> -Nh4n biét Timer hoat
dong

T: Bi€u dién todn hang I tén ctia Timer T. Loai dif liéu dang Timer.

S, TV, R, Q, BI, BCD: Biéu dién céc todn hang la dia chi ngd vao/ra nhu sau: I, Q,

M, L, D.

S, R, Q: Biéu dién céc todn hang la dir liéu dang BOOL.

TV: Biéu dién todn hang 1 dit liéu dang SSTIMER (dii liéu dang thdi gian). Khai

bdo gia tri dit trudc & dang SSTIMER nhu sau: S5T#-xh-ym-xs-xxms. Trong

dé: x, y, z, xx: Bi€u dién gia tri thsi gian dit trudc.

h: Bi&€n don vi chi gid (hours).
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m: Bién don vi chi phit (minutes).

s: Bi€n don vi chi gidy (seconds).
ms: Bi€n don vi chi mili gidy (milliseconds).
BI, BCD: Biéu dién cic todn hang la dif liéu dang Word. BI 12 ngd ra bi€u dién

gia

tri thdi gian & dang s6 nhi phan (khong c6 do phan gidi). BCD la ngd ra
chia gid tri thdi gian nhuw mot s6 BCD 12 Bit va dd phan gidi (Bit 12 va
13). Bang liét ké do phan gidi tng véi nhitng gid tri thdi gian khai bdo
dang S5TIMER:

Giad tri thdi gian Do phéan gidi
10ms d&n 9s990ms 0.01s
100ms dén 0.1s
1m39s900ms
1s dén 16m39s Is
10s d&€n 2h46m30s 10s

2.1. TIMER PONG MA CH CHAM KHONG NHO

(S-ODT/SD_ON-DELLAY TIMER)

Ky hiéu:
LAD FBD
Tx Tx
8_0DT S ODT

~5 Q- 48 T BI}-

v Bl -V BCDF
4 Q-

= BCD =
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Gi4n dd thdi gian:
- S| I I (N I P

R [ [ ]

Thai gian I\ W | " \
chay
8 [ ] |

Hoat ddng cia Timer dong mach chdm khéng nhd nhu sau:

Timer hoat dong khi k&t qud RLO tai ngd vao S thay ddi tir 0 Ién 1. Khi d6 timer
bit ddu hoat dong vdi gid tri thdi gian dit truSc tai ngd vao TV.

Trang thdi tin hiéu tai ngd ra Q=1 khi timer hoat dong song, khong c6 15i va ngd
vao S van biing 1. N&u ngd vao S thay ddi tir 1 vé 0 trong khi Timer dang hoat dong
thi ngd ra Q trd vé 0.

Ngé ra BI va BCD dung d€ quan sit gid tri hién hanh ctia Timer, ngd ra BI dé
quan st dang s& nhi phin, ngd ra BCD d€ quan sit dang s6 BCD. Gi4 tri thdi gian
hién hanh 13 gid tri ban dau clda TV trir di gi4 tri thdi gian dd hoat dong clia Timer,

tinh tir khi Timer hoat dong.

Khi k&t qua RLO tai ngd vao R 1a 1 thi gi4 tri thdi gian hién hanh va do phan giai
bi xo0d, ngd ra Q § trang thdi reset.

Lénh nay tdc dong 1€n thanh ghi trang thdi nhu sau:
BR
CC1 CCO
ov
(0N}
OR

STA
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RLO

FC
X
X
X
1
Th
|00 5 oDT Q4.0
| 5 o
S5TIME225 —TY B —
1 0.1
]I | 2 BCD —
Vi du:

Né&u trang th4i tin hiéu tai 10.0 thay d6i tir 0 1&én 1 thi TS hoat dong, timer hoat
dong dén 2s né€u ngd vao 10.0 vin bing 1. Néu Timer hoat dong trong thdi gian nhd
hon 2s ma 10.0 trd vé 0 thi Timer ngirng hoat dong. N&u tin hiéu tai ngd vao 10.1 thay
ddi tir 0 1én 1 thi Timer sé& bi Reset. Trong thdi gian Timer hoat dong, néu thdi gian
10.0 & mitc 1 16n hon 2s thi ngd ra Q4.0 s& 1&én mifc 1 mii cho d&n khi 10.0 vé 0.

2.2. TIMER PONG MA CH CHAM CO NHO (S-ODTS/SS_RETENTIVE ON-
DELLAY TIMER)

Ky hiéu:

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

LAD FBD
Tx Tx
8 ODTS S_QDTS
-5 Q- -3 BI|-
- v Bl = —~ TV BCD
BCD -
1R —R Q-

Gidn d6 thdi gian:

S [ ] [T L] Lz

e Is Pe I
chay

2 [ ]

Hoat ddng cia Timer dong mach chim c¢6 nhG nhu sau:

Timer hoat dong khi k&t qua RLO tai ngd vao S thay ddi tir 0 1én 1. Khi d6 timer
bit diu hoat dong vdi gid tri thdi gian dit truSc tai ngd vao TV va ti€p tuc hoat dong
cho dit ngd vao S thay d6i vé 0 trong sudt thdi gian d6. N&u tin hiéu tai ngd vao S
thay ddi tir 0 1én 1 trong khi Timer dang hoat dong thi Timer sé& khdi dong mdi lai.

Trang th4i tin hiéu tai ngd ra Q=1 khi timer hoat ddng song, khong c6 15i thi khong
can chi y dé&n trang thai tin hiéu ngd vao S 13 0 hay 1. Ngd ra Q chi vé 0 khi ¢é 1énh
Reset.

Ngd ra BI va BCD diing d€ quan sit gid tri hién hanh ctia Timer, ngo ra BI dé
quan sat dang s& nhi phan, ngd ra BCD dé€ quan sdt dang s6 BCD. Gi4 tri thdi gian
hién hanh Ia gi4 tri ban ddu ctia TV trir di gi4 tri thdi gian dd hoat dong cda Timer,
tinh tir khi Timer hoat dong.

Khi két qud RLO tai ngd vao R 1a 1 thi gi4 tri thdi gian hién hanh va do phan giai
bi x0d, ngod ra Q § trang thai reset.

Lénh nay tdc dong 1€n thanh ghi trang thdi nhu sau:

BR [ CCl1 CCO [OV |[OS |OR |STA |RLO | FC
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Vi du:

TE
| 0.0 S 0D1S Q4.0
| 3 a—C D
S5TIME22S T/ Bl | —
10,1
| | 3 BCD —

N&u trang thdi tin hiéu tai 10.0 thay ddi tir 0 1&én 1 thi T5 hoat dong, timer van hoat
dong cho du ngd vao S & mic 0 hay 1. N&€u ngd vao S thay ddi tir 0 1én 1 trong khi
Timer dang hoat dong thi Timer sé& khdi dong mdi trd lai. N&u tin hiéu tai ngd vao
10.1 thay d6i tir 0 1én 1 thi Timer sé& bi Reset. Ngd ra Q4.0 sé& 1én mitc 1 méi khi Timer
hoat ddong song, Q4.0 chi Reset khi 10.1=1.

2.3. TIMER MO MACH CHAM (S-OFFDT/SF_OFF DELLAY TIMER)

Ky hiéu:
LAD FBD
™ Tx
S_OFFDT S_OFFDT
-5 Qp — BIjm=
v n
BI —Tv  BCDF
BCD[-
—R —R o
Gi4n dd thdi gian:
s [ 1 [ ] [ I
R [ ] [ ]
Thit giza I\ h
chay
Q | L L I

Hoat ddng cia Timer m& mach chdm nhu sau:
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Timer hoat dong khi k&t qua RLO tai ngd vao S thay doi tir 1 vé 0. Khi d6 Timer
hoat dong trong khodng thdi gian dit trudc tai ngd vao TV. N€u tin hiéu tai ngd vao S
thay d6i tir 0 1én 1 trong khi Timer dang hoat dong thi Timer sé& dirng va thdi gian k&
ti€p trang thdi tin hiéu cda S thay d6i tir 1 vé& 0 thi Timer s& bit diu hoat dong lai tir
dau.

Trang thai tin hiéu tai ngd ra Q=1 khi ngé vao S thay d6i tir 0 1én 1, néu trang thai
clia S trd vé 0 thi Q ciing vAn biing 1, sau khi Timer hoat dong song ngd ra Q méi trd

O <
. >

Ngé ra BI va BCD dung d€ quan sat gid tri hién hanh cla Timer, ngd ra BI dé
quan st dang s& nhi phan, ngd ra BCD dé€ quan sdt dang s6 BCD. Gi4 tri thdi gian
hién hanh 12 gi4 tri ban dau ctia TV trir di gi4 tri thdi gian dd hoat dong cda Timer,
tinh ti khi Timer hoat dong.

Khi k€t qud RLO tai ngd vao R 1a 1 thi gi4 tri thdi gian hién hanh va do phan gidi
bi x04, ngd ra Q & trang thai reset. N&u trang th4i tin hiéu tai hai ngd vao R va S déu

bing 1 thi ngd ra Q khong dugc Set cho dén khi ngd R=0.

Lénh nay tdc dong 1€n thanh ghi trang thdi nhu sau:

BR | CCl1 CCO |OV |OS |[OR |STA |RLO |FC

Vi du:
TA
il 5 OFFDT Q4.0
| | 5 al— D
|5D5-5|HE#EE_TV Bl —
]' i BCD —

Né&u trang théi tin hiéu tai 10.0 thay d6i tir 0 1én 1 thi Q4.0=1, T5 chua hoat dong.
Khi S thay d6i tir 1 vé& 0 thi Timer hoat dong, Q4.0 vin biing 1 d&€n khi Timer hoat
dong song thi Q4.0 tré vé 0. Néu ngd vao S thay ddi tir 0 1én 1 trong khi Timer dang
hoat dong thi Timer s& dirng lai d€n khi S thay ddi tir 1 vé 0. N&u tin hiéu tai ngd vao
10.1 thay d6i tir O 1&én 1 thi Timer s& bi Reset.

2.4. TIMER XUNG (S-PULSE/SP_PULSE TIMER)
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Ky hi€u:

LAD
FBD
Tx i
S_PULSE S_PULSE
-5 Q= - BIp=
_TV B| L
-TV  BCD
BCD |-
R —R Q-

Gidn d6 thdi gian:
s L L L
R |

z[-ll:i.l gianj ’\‘ “
o 1 1 .|

Hoat dong cua Timer xung nhu sau:

Timer hoat dong khi k&t qua RLO tai ngd vao S thay ddi tir 0 1én 1. Khi d6 Timer
hoat dong trong khodng thdi gian dit trudc tai ngd vao TV néu thdi gian & mic 1 cla
ngd vao S I6n hon thdi gian dit trude, con né€u thdi gian & mic 1 cda ngd vao S nhd
hon thoi gian ddt trude TV thi Timer s€ ngung hoat dong.

Trang thdi tin hi€u tai ngd ra Q=1 khi Timer hoat ddng, ngugc lai Q=0 khi Timer
ngung hoat dong.

Ngé ra BI va BCD dung d€ quan sat gid tri hién hanh cta Timer, ngd ra BI dé
quan sit dang s& nhi phan, ngdé ra BCD d€ quan sit dang s6 BCD. Gi4 tri thdi gian
hién hanh 12 gi4 tri ban dau ctia TV trir di gi4 tri thdi gian dd hoat dong cda Timer,
tinh tir khi Timer hoat dong.

Khi két qud RLO tai ngd vao R 1a 1 thi gi4 tri thdi gian hién hanh va do phan gidi
bi x0d, ngd ra Q & trang thai reset. Khi Timer hoat dong song hoic tin hiéu tai S
chuyén tir 1 vé 0 thi ngd ra Q ciing bi Reset. Né&u trang thai tin hiéu tai hai ngé vao R
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va S déu bing 1 thi ngd ra Q khong dudc Set cho d&n khi ngd R=0.

Lénh nay tdc dong 1€n thanh ghi trang thdi nhu sau: Vi du:

BR | CCl1 CCO |OV |OS |[OR |STA |RLO |FC

Ti5

100 S PULSE | Q4.0
| 5 Q 3
SOTIMEFIS —TY Bl

|01

| | BCD

Néu trang th4i tin hiéu tai 10.0 thay ddi tir 0 1én 1 thi Q4.0=1, T5 hoat dong. Timer
hoat dong d&€n 2s n&u 10.0=1 trong 2s. N&u 10.0=1 trong thdi gian nhd hon 2s thi Timer
ngung hoat dong. N&u 10.1 thay ddi tir 0 1én 1 trong thdi gian Timer dang hoat dong
thi Timer s€ bi Reset. Ngo ra Q4.0=1 trong thdi gian Timer hoat dong, Q4.0=0 khi
Timer Reset.

2.5. TIMER GIU PO RONG XUNG (S-PEXT/SE_EXTENDED PULSE TIMER)

Ky hiéu:
LAD FBD
1% Tx
8_PEXT S_PEXT
-8 Q- —s BIf
_W B' -
—TV  BCDf=

BCD |-

—R =] Q=

Gi4n dd thdi gian:
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Thdi gian
chay

NN
S e S e N

Hoat dong cla Timer gitt 6 rong xung nhu sau:

Timer hoat dong khi k&t qua RLO tai ngd vao S thay ddi tir 0 1én 1. Khi d6 Timer
hoat dong trong khodng thdi gian dit tru6c tai ngd vao TV. N&u thdi gian & mifc 1 clia
ngd vao S 16n hon hay nhd hon thdi gian dit truée TV thi Timer ciing chi hoat ddng
trong khodng thdi gian dit truc TV. N€&u tin hiéu tai ngd vao S thay d6i tir 0 1én 1
trong khi Timer dang hoat dong thi Timer s€ kh3i dong mdi lai.

Trang thdi tin hi€u tai ngd ra Q=1 khi Timer hoat dong, ngudc lai Q=0 khi Timer
ngung hoat dong.

Ngd ra BI vi BCD diing d€ quan sit gid tri hién hanh ctia Timer, ngo ra BI dé
quan sat dang s& nhi phan, ngd ra BCD dé€ quan sat dang s6 BCD. Gi4 tri thdi gian
hién hanh 1a gi4 tri ban ddu ctia TV trir di gi4 tri thdi gian dd hoat dong cda Timer,
tinh tir khi Timer hoat dong.

Khi két qud RLO tai ngd vao R 1a 1 thi gi4 tri thdi gian hién hanh va do phan gidi
bi x04d, ngod ra Q § trang thai reset hodc khi Timer hoat dong thi ngd ra Q ciling bi

Reset. N&u trang th4i tin hiéu tai hai ngd vio R va S déu biing 1 thi ngd ra Q khong
dudc Set cho d&n khi ngd R=0.

Lénh nay tdc dong 1€n thanh ghi trang thdi nhu sau:

BR [ CCl CCO [OV |[OS |OR |STA |RLO | FC

Vi du:
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TS

| 0.0 S_PEXT Q@40
| 3 a—C D
;SS'I:lIME#ES —[T Bl —
| | BCD [—

Néu trang thdi tin hiéu tai 10.0 thay ddi tir 0 1én 1 thi Q4.0=1, TS hoat dong. Timer
hoat dong dén 2s cho du thdi gian 10.0=1 16n hon hay nhé hon 2s. N&u 10.1 thay ddi tir
0 1én 1 trong thdi gian Timer dang hoat dong thi Timer s€ bi Reset. Ngo ra Q4.0=1
trong thdi gian Timer hoat dong, Q4.0=0 khi Timer Reset.

2.6. CAC TIMER DANG BIT

T4t ca cdc chifc ning clia Timer c6 thé dudc khdi dong bing nhitng 1énh bit don gin.

T4t cd cdc Timer dang bit ndy tdc dong I&én thanh ghi trang th4i nhu nhau:

BR [ CCl CCO [OV |[OS |OR |STA |RLO | FC

- - - - - 0 - - 0

2.6.1. TIMER XUNG (SP_PULSE TIMER COIL)

Ky hi¢u:
LAD FBD STL
T;P Anxy
Tx
nxy {Se} nxy— [ <TV>
TV SP <T x>
—{ TV

n: Bi€u dién todn hang 13 dit liéu dang nhi phan, todn hang 1a dia chi 1an lugt 1a: I,
Q, M, L, D. nx.y ding dé€ cho phép Timer hoat dong.

T: Biéu dién todn hang 13 dit liéu dang Timer, todn hang 14 dia chi dang T, dién t3
tén ctia Timer c6 s6 lugng Timer tuy thudc vao tirng loai CPU.

TV: Biéu dién todn hang 13 dit liéu dang S5Timer (dang gid tri thdi gian), todn
hang la dia chi lanluotla: I, Q,M, L, D. TV dung dé dit trude gid tri thoi gian.

Hoat ddng ctia Timer SP:
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Timer hoat dong khi k&t qua RLO tai ngd vao n x.y thay d6i tir 0 1én 1. Khi d6
Timer hoat dong trong khodng thdi gian dit trudc tai ngd vao TV néu thdi gian &
muc 1 clda ngd vao n x.y 16n hon thdi gian dit true, con néu thdi gian & mic 1 cla
ngd vao nx.y nho hon thdi gian dat truGe TV thi Timer s€ ngung hoat dong.

Vi du:
Metwork 1:
oo T5
| GP
SET#2s
Metwork 2:
T5 240
|| Lo
Metwork 3
10.1 Th
| &

Tin hiéu ngd vao 10.0 thay ddi tir 0 1én 1 thi T5 hoat dong. T5 ti€p tuc hoat dong
trong thdi gian 2s né€u 10.0 § mic 1 trong thdi gian 16n hon hoidc bing 2s. Néu 10.0 &
muc 1 trong thoi gian nhd hon 2s thi Timer ngung hoat dong. Trong thdi gian T5 hoat
dong thi trang thdi ngd ra Q4.0=1. N&u trang thai I0.1 =1 thi T5 sé& bi Reset.

2.6.2. TIMER GIU PQ RONG XUNG (SE_EXTENDED PULSE TIMER
COIL)

Ky hi¢u:
LAD FBD STL
g;' Anxy
Tx
nxy «SE} nxy — [ <TV>
™ SE <T x>
— TV

n: Bi€u dién todn hang 1a dif liéu dang nhi phan, todn hang la dia chi 1an lugt 1a: I,
Q, M, L, D. nx.y dung dé cho phép Timer hoat dong.

T: Biéu dién todn hang 1a dit liéu dang Timer, todn hang 12 dia chi dang T, dién ta
tén ctia Timer c6 s lugng Timer tuy thudc vao ting loai CPU.

TV: Biéu dién toan hang 1a dit liéu dang S5Timer (dang gid tri thdi gian), todn
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hang 12 dia chilan lugt1a: I, Q, M, L, D. TV dung d€ dit trudc gid tri thdi gian.
Hoat ddng cta Timer SE:

Timer hoat dong khi k&t qua RLO tai ngd vao n x.y thay d6i tir 0 1én 1. Khi d6
Timer hoat dong trong khodng thdi gian dit trude tai ngd vao TV. N&u thdi gian §
muc 1 ctia ngd vao n x.y 16n hon hay nhd hon thai gian dit truGe TV thi Timer ciling
chi hoat dong trong khodng thdi gian dit tru6c TV. N&u tin hiéu tai ngd vao n x.y thay
ddi tir 0 1&n 1 trong khi Timer dang hoat dong thi Timer s& khdi dong mdi lai.

Vi du:

Metwork 1:
o0 T5
| Ge>
SET#Ig
M etwork 2:
TA Q40
| C 2
Network 3:
[0 TS5
| - 15

Tin hiéu ngd vao 10.0 thay ddi tir 0 1én 1 thi T5 hoat dong. T5 ti€p tuc hoat dong
trong thdi gian 2s cho du thdi gian cta 10.0 § mdc 16n hon hay nhd hon 2s. Khi T5 hoat
dong ma 10.0 thay d6i tir 0 1én 1 thi TS hoat dong lai tir ddu. Trong thdi gian TS hoat
dong thi trang thdi ngd ra Q4.0=1. N&u trang thai I0.1 =1 thi T5 s& bi Reset.

2.6.3. TIMER PONG MACH CHAM KHONG NHO (SD_ON DELAY TIMER
COIL)

Ky hiéu:
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LAD FBD STL

3 Anxy
nx _(%)_ nxy — D L <TV>
W SD <T x>
— v

n: Bi€u dién todn hang I dif liéu dang nhi phin, todn hang 13 dia chi 1an lugt 1a: I,
Q, M, L, D. nx.y ding dé€ cho phép Timer hoat dong.

T: Bi€u dién todn hang la di liéu dang Timer, todn hang la dia chi dang
T, dién ta tén ctia Timer c6 s6 lugng Timer tuy thudc vao tirng loai CPU. TV:
Biéu dién todn hang 13 dit liéu dang S5Timer (dang gia tri thdi gian), todn
hang 13 dia chilan lugt1a: I, Q, M, L, D. TV dung d€ dit trudc gid tri thdi

gian.
Hoat ddng ctia Timer SD:
Timer hoat dong khi k&€t qua RLO tai ngd vao n x.y thay d6i tir 0 1én 1. Khi d6

timer

bit dau hoat dong véi gid tri thdi gian dit trude tai ngd vao TV.
Trang thdi tin hiéu ctia Timer 1&én 1 khi timer hoat dong song, khong c6 15i va ngd
vao n Xx.y van bing 1. N&u ngd vao n x.y thay d6i tir 1 vé 0 trong khi Timer dang hoat

dong thi Timer bi Reset.

Vidu:
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M etywork 1:

on T5
|| (spo
SET#2s
Metwork 2:
TA Q40
| C D
Metwork 3
10.1 Th
|| Cpo

Tin hiéu ngd vao 10.0 thay ddi tir 0 1én 1 thi T5 hoat dong. T5 ti€p tuc hoat dong
trong thdi gian 2s néu 10.0 § mdc 1 trong thdi gian 16n hon hodc bing 2s. N&u 10.0 &
muc 1 trong thsi gian nhd hon 2s thi Timer ngung hoat ddng. Khi T5 hoat ddng song
né&u 10.0 & mic 1 trong thdi gian 16n hon 2s thi trang thdi ngd ra Q4.0=1, cho t6i khi
10.0=0. N&u trang thdi 10.1 =1 thi T5 sé& bi Reset.

2.6.4. TIMER PONG MACH CHAM CO NHO (SS_RETENTIVE ON DELAY
TIMER COIL)

Ky hiéu:
LAD FBD STL
?S Anxy
11X
nxy{ﬁsj- nxy — [, <TV>
™V S8 <T x>
— TN

n: Bi€u dién toan hang 13 dit liéu dang nhi phan, toin hang 13 dia chi 1an lugt 1a: I,
Q, M, L, D. nx.y dung dé cho phép Timer hoat dong.

T: Bi€u dién todn hang 12 dit liéu dang Timer, todn hang la dia chi dang T, dién td
tén ctia Timer c6 s lugng Timer tuy thudc vao ting loai CPU.

TV: Bi€u dién todn hang 13 dit liéu dang S5Timer (dang gid tri thdi gian), todn
hang la dia chi lanluotla: I, Q,M,L, D. TV dung dé dit trude gid tri thoi gian.

Hoat ddng ctia Timer SD:

Timer hoat dong khi k&t qua RLO tai ngd vao n x.y thay d6i tir 0 1én 1. Khi d6
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timer bit dau hoat dong véi gid tri thdi gian dit trudce tai ngd vao TV va ti€p tuc hoat
dong cho dii ngd vao n x.y thay ddi vé 0 trong sudt thdi gian d6. N&u tin hiéu tai ngd
vao nx.y thay ddi tir 0 1én 1 trong khi Timer dang hoat dong thi Timer s& khdi dong
mdi lai.

Trang th4i tin hiéu ctia Timer 12 1 khi timer hoat dong song, khong c6 16i thi
khong can chd y d&n trang thdi tin hiéu ngd vao n x.y 1a 0 hay 1. Timer chi vé 0 khi

c6 1énh Reset.

Vi du:

Metwork 1:
00 T5
| (85D
SET#2s
M etwiork 2
TA Q40
| | L.
Metwork 3
(01 T5
|| €

Tin hiéu ngd vao 10.0 thay d6i tir 0 1én 1 thi TS5 hoat dong. T5 ti€p tuc hoat dong
trong thdi gian 2s cho du 10.0 § mifc 1 trong thdi gian 16n hon hay nhd hon 2s. Khi T5
hoat dong song thi trang thdi ngd ra Q4.0=1, cho tdi khi ¢6 1énh Reset & ngd vao 10.1.

2.6.5. TIMER MO MACH CHAM (SF_OFF DELAY TIMER COIL)

Ky hiéu:
LAD FBD STL
'TS‘XF Anxy
Tx L <TV>
nx T Nnxiy -
g {%F,-. SF <T x>
e
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n: Bi€u dién todn hang la dit liéu dang nhi phan, todn hang la dia chi lan lugt 1a: I, Q,
M, L, D. nx.y diing d&€ cho phép Timer hoat dong.

T: Biéu dién todn hang 1a dit liéu dang Timer, todn hang 12 dia chi dang T, dién ta
tén ctia Timer c6 s lugng Timer tuy thudc vao tirng loai CPU.

TV: Biéu dién toan hang 1a dit liéu dang S5Timer (dang gid tri thdi gian), todn
hang 12 dia chilan lugt1a: I, Q, M, L, D. TV diing dé dat trude gié tri thoi gian.

Hoat d6ng ctia Timer SF:

Timer hoat dong khi k&t qua RLO tai ngd vao n x.y thay d6i tir 1 vé 0. Khi d6
Timer hoat dong trong khodng thdi gian dit trudc tai ngd vao TV. N€u tin hiéu tai
ngd vio nx.y thay ddi tir 0 1én 1 trong khi Timer dang hoat ddng thi Timer sé& dirng va
thdi gian k& ti€p trang thdi tin hiéu cda n x.y thay ddi tir 1 vé 0 thi Timer s& bit dau
hoat dong lai tir dau.

Trang thai tin hiéu ctia Timer Tx=1 khi ngd vao n x.y thay d6i tir 0 1én 1, néu
trang thdi clia n x.y trd vé 0 thi Tx ciing vin biing 1, sau khi Timer hoat ddng song thi

Tx mdi trd vé 0.

Vidu:

Metwork 1:
100 T5
| GFD
SET#2s
Wetwork 2
Ta 240
[
Yetwork 3
101 T5
| e

Tin hiéu ngd vao 10.0 thay d6i tir 1 vé€ 0 thi TS hoat dong. T5 ti€p tuc hoat dong
trong thdi gian 2s néu 10.0 vin & mitc 0. N€u trong thdi gian Timer hoat dong ma 10.0
1&n 1 thi Timer ngung hoat dong, khi 10.0 xudng mitc 0 thi Timer hoat dong trd lai.
Trang thai ngd ra Q4.0=1 khi 10.0 chuyén tir 0 1én 1 hoic khi Timer dang hoat dong.
Khi Q4.0=1 ma 10.1=1 thi Q4.0=0 va Timer bi Reset.
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1L CAC LENH PEM(COUNTER)

3.1.BO PEM LEN (S-CU_UP COUNTER)

Ky hiéu:
LAD FBD STL
A nx.y
CU «<Cx >
o Cx [ Ci#...
5_cu s_cuU 6. MY
nxy-cu Qr= nx.y=Cu 5 <Cx>
A kx.y
mxE.y—5 N X.¥=S CVWordBOOL R <Cx>»
[, <Cx>
C#.. «pv CV=WordBOOL  [“#.. dpV ¢V BCD WordBCD T WordBOOL
kx.y-R CV BCD~=WordBCD kxy-Rr QrF [LC <Cx>
T WordBCD
A <Cx>
= QXxy

C: Bi€u dién todn hang 13 tén ctia bd d€m C. Loai dif liéu dang Counter, dién ta
tén clia bd d€m, s6 bo d€m tuy thudc vao loai CPU.

S, PV, R, Q, CV, CV-BCD: Biéu dién céc todn hang la dia chi ngd vao/ra nhu sau:
IL,Q,M,L,D.

S, R, Q: Bi€u dién céc todn hang 1a dit liéu dang BOOL.
PV: Biéu dién todn hang 1a dit liéu dang Word. Khai bdo gid tri dit tru6c s6 d€m.

CV, CV- BCD: Biéu dién céc todn hang 1a dit liéu dang Word. CV 12 ngd ra biéu
dién gid tri &m hién hanh, & dang s thap luc phan (Hexadeximal). BCD 12 ngd ra
chita gi4 tri hién hanh, & dang s6 BCD.

Q: Bi€u dién trang thdi gid tri d€m. Gi4 tri 3&€m bing 0 thi Q=0, gi4 tri d€m bing 1
thi Q=1.

CU: Biéu dién to4dn hang 13 dit liéu dang BOOL, dia chi dang I, Q, M, L, D. Dung
dé cho phép bd d¢€m d&€m 1én khi k&t qua tai ngd CU=1.

Hoat dong ctia bd d€m:
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Khi trang thdi ngd vao CU thay doi tir 0 1&n 1 thi bd d€m sé& d€m ting 1én 1 va gid
tri b6 d€m nhd hon 999. Bd d€m s& d&€m 1én vdi gia tri dit trude tai ngd PV khi trang
thai tin hiéu ngd vao S thay d6i tir 0 1én 1 (Bo d€m d&€m t8i da tir 0 d€m 999 trong ma
nhi phan). B6 d€m sé& bi Reset vé 0 néu trang thdi tin hiéu tai ngd vao R=1. Q=1 néu
gid tri bd d€m khéc 0.

Lénh nay tdc dong 1€n thanh ghi trang thdi nhu sau:
BR
CC1 CCO
ov
(0N}
OR
STA
RLO

FC

Vi du:
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Z10

100 - Q4.0
|| cu o—(C 2
IIDI2
1 5
— Py Cv—
103 MW10
1 = CV_BCD|__
5

Khi 10.2 thay d8i tir 0 1&n 1 thi bd d€m dugc dit vdi gid tri tai ngd vao PV. Khi 10.0
thay ddi tir 0 1&n 1 thi bo d€m s& d&ém 1én néu gid tri bd d€m C10 nhé hon 999. Ngb ra
Q4.0=1 néu gi4 tri C10 khac 0. N&u 10.3 =1 thi bd d€m sé& bi Reset vé 0.

32.BO PEM XUONG (S-CD_DOWN COUNTER)
Ky hiéu:
LAD

FBD

STL

Anx.y

CD <Cx >
L C#...
Amx.y

S <C x>
Akxy

R <Cx >

L <Cx>

T
WordBOOL

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Cx

nxy-

m ¥ =

S_.CD
cu Q

C#.. <pv

CVrWordBOQL

kxyqR CV_BCDFWordBCD | ¢ oo

T WordBCD

A <Cx>

=Qx.y

C: Biéu dién todn hang la tén ctia by d€m C. Loai dif liéu dang Counter, dién ta tén
cia bd d&€m, s& bd d€m tuy thudc vao loai CPU. S, PV, R, Q, CV, CV-BCD: Biéu dién

cdc toan hang la dia chi ngd vao/ra nhu sau:

I, Q, M, L,D.S, R, Q: Bi€u dién c4c todn hang 12 dit liéu dang BOOL. PV: Biéu dién

todn hang la dit liéu dang Word. Khai bdo gid tri dit truéc s6 d€m. CV, CV- BCD:

(%4
5_CD
nxy¥=cu
X, ¥
CH, ..
kxyv-Rr O f—

3 CV FWordBOOL

PV CY_BCD rWordBCD

Bi€u dién céc todn hang 1a dit liéu dang Word. CV 1a ngd ra biéu

dién gid tri d&m hién hanh, & dang s& thap luc phan (Hexadeximal). BCD la ngd ra
chita gid tri hién hanh, & dang s6 BCD.

Q: Bi€u dién trang thdi gid tri d€m. Gi4 tri 3&€m bing 0 thi Q=0, gi4 tri d€m bing 1

thi Q=1.
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CD: Biéu dién to4an hang 13 dit liéu dang BOOL, dia chi dang I, Q, M, L, D. Dung
dé cho phép bd d€m d&€m xudng khi k&t qua tai ngd CD=1.

Hoat dong clia by dém:

Khi trang thdi ngd vao CD thay ddi tir 0 1én 1 thi bo d&€m s& d€m gidm di 1 va gid
tri b6 d€m 16n hon 0. B6 dé€m s& dém xudng vdi gid tri dit trude tai ngd PV khi trang
th4i tin hiéu ngd vao S thay d6i tir 0 1én. Bd d&€m sé bi Reset vé 0 néu trang thdi tin
hiéu tai ngd vao R=1. Q=1 néu gid tri bd d€m khic 0.

Lénh nay tdc dong 1€n thanh ghi trang thai nhu sau:

BR | CCl1 CCO |OV |OS |[OR |STA |RLO |FC

- - - - - X X X 1
Vi du:
C10
100 e il
R ch a—C D
IIDIJ
11 =)
w1 0—|PY L
|D|'Ei Ccv BCD |—
11 R =

Khi 10.2 thay d3i tir 0 1&n 1 thi bd d€m dugc dit vdi gid tri tai ngd vao PV. Khi 10.0
thay ddi tir 0 1én 1 thi bo d&€m s& d€m xudng mot don vi néu gid tri bd d€m C10 16n

hon
0. Ngd ra Q4.0=1 néu gid tri C10 khdc 0. N&u 10.3 =1 thi bo d€m sé& bi Reset vé 0.

33, BO PEM LEN- PEM XUONG (S-CUD_UP/DOWN COUNTER)

Ky hiéu:
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LAD FBD STL

A nx.y
CU <Cx >
A mXx.y
CD <Cx>
CH#...
gX.Y
<Cx>
kx.y
<Cx >
<Cx>

Cx Cx
S_CUD S_CuD
nx.y-4cu Q- nx.¥4CU

mX.y-CD MmxX.y<4cp

gx.y s g LY 45 CV FWordBOOL
C#... 4PV avi-WordBOQL | CH...

S O3 0 O

PVCV_BCD FWordBCD  [WordBOOL

T
WordBCD
A <Cx>
= Qxy

C: Bi€u dién todn hang 1a tén ctia bd d&€m C. Loai dif liéu dang Counter, dién t3
tén clia bd d€m, s6 bd d€m tuy thudc vao loai CPU.

S, PV, R, Q, CV, CV-BCD: Bié€u dién cic todn hang la dia chi ngdé vao/ra nhu sau:
LQ,M,L,D.

S, R, Q: Bi€u dién céc todan hang 1a dit liéu dang BOOL.
PV: Bi€u dién todn hang 12 dit liéu dang Word. Khai bdo gid tri dit trudc s& d&ém.

CV, CV- BCD: Biéu dién céc todn hang 13 dit liéu dang Word. CV 12 ngé ra bi€u
dién gi4 tri dm hién hanh, & dang s6 thap luc phan (Hexadeximal). BCD 1a ngd ra
chita gid tri hién hanh, & dang s6 BCD.

Q: Bi€u dién trang thdi gid tri d€m. Gi4 tri d&m bing 0 thi Q=0, gid tri d€m bing 1
thi Q=1.

CU/CD: Biéu dién todn hang la dit liéu dang BOOL, dia chi dang I, Q, M, L, D.
Diing d€ cho phép bo dé€m d&€m 1én hoic d€m xudng khi k&t qua tai ngd CD=I.

Hoat dong cia by dém:

Khi trang thdi ngd vao CU thay ddi tir 0 1én 1 thi bd d&€m sé d€m ting thém 1 va
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gi tri bd d€m nhé hon 999. Khi trang thdi ngd vao CD thay ddi tir 0 1én 1 thi bd d€m
sé dé€m gidm di 1 va gid tri bd d€m 16n hon 0. B6 dé€m s& dé€m 1én hoic d€m xudng
véi gia tri dit trude tai ngd PV khi trang thai tin hiéu ngd vao S thay ddi tir 0 1én. Bo
d&€m sé& bi Reset vé 0 néu trang thdi tin hiéu tai ngd vio R=1. Q=1 néu gi4 tri bd

d€m khéc 0.

Lénh nay tdc dong 1én thanh ghi trang thai nhu sau:

BR | CCl1 CCO [OV |OS |OR |STA |RLO | FC
- - - - - X X X 1
Vi du:
10
i s_CuD Q40
| cu of—C 2

11 g

11 R

B

Cv

IDl.EI MW 0—1FY CV_BCD
I

Khi 10.2 thay ddi tir 0 18n 1 thi bé d€m dugc dit v6i gid tri tai ngd vao PV. Khi 10.0
thay ddi tir 0 1&n 1 thi bo d€m sé& d&€m ting mdt don vi néu gid tri bd d€m C10 nhd hon
999. Khi 10.1 thay d@6i tir 0 1én 1 thi bd d&€m s& d€m gidm mot don vi néu gid tri bo
d€m C10 16n hon 0. Ngo ra Q4.0=1 néu gid tri C10 khdc 0. Néu 10.3 =1 thi bd d€m sé&

bi Reset vé 0.

34.CAC BO PEM DANG BIT

34.1. LENH PAT GIA TRI PEM (SC_SET COUNTER VALUE)

Ky hiéu:
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LAD FBD STL

Cx
Cx 5C Anxy
—{SC - nxy— . C#...
C#... S Cx
CH..Jpv

C: Biéu dién todn hang 13 tén ctia bd dém C. Loai dif liéu dang
Counter, dién ta tén cla bd d€m, s& bd dé€m tuy thudc vao loai
CPU. PV: Biéu dién cédc toian hang 1a dia chi ngd vio nhu sau: I, Q,
M, L, D. Bi€u dién todn hang la dit liéu dang Word. Dung d€ khai
bdo gi4 tri dit truSc s6 d€m. n x.y: L ngd vao dung d€ cho phép
1énh SC hoat dong. Bi€u dién cdc toin hang 13 dia chi ngd vao nhu
sau: I, Q, M, L, D. Bi€u dién todn hang 13 dit liéu dang s& nhi
phan. Hoat dong: Khi trang th4i ngd vao n x.y thay d6i tir 0 1én 1

thi 1énh dit tru6c s6 d€m hoat dong,

gid tri dit truSc s6 d€m sé truyén dén bo d€ Cx.
Lénh nay tdc dong 1€n thanh ghi trang thii nhu

sau:

BR | CCl1 CCO |OV |OS |[OR |STA |RLO |FC

Vi du:

— GO

C#100

Bo d&€m C5 sé& dit trudc gid tri 12 100 khi ngd vao 10.0 thay ddi tir 0 1&én 1 va gid tri
nay van duy tri khi 10.0=0.

34.2. LENH PEM LEN (CU_UP COUNTER)
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Ky hiéu:

LAD FBD STL
Cx
Cx A nxy
) cuU
_{CU nXY e CU Cx

C x: Bi€u dién todn hang 1a tén ctia bd d€m C. Loai dif liéu dang Counter, dién
td tén clia bd d€m, s6 bd d€m tuy thudc vao loai CPU.

Hoat dong:
B6 d€m sé d&€m 1én 1 don vi khi k&t qui ctia phép toan Logic thay ddi tir 0 1én 1
va gid tri cia bd d€m nhd hon 999. N&u k&t qua cia phép toan Logic khong thay ddi

tir 0 1én 1 hoic n€u gi4 tri cda bd d€m biing 999 thi bo d&€m sé& khong thay ddi.

Lénh nay tdc dong 1€n thanh ghi trang thii nhu sau:

BR [ CCl CCO [OV |OS |OR |STA |RLO | FC

- - - 1 ) 0 - . 0

Vi du:

100 C10
| | (sC )

C#100

101 c10
| | Ccu?

102 c10
|| CrD

Bo d€m C10 s& dit trude gid tri 12 100 khi ngd vao 10.0 thay ddi tir 0 1én 1. N&u
trang thdi tin hiéu tai ngd 10.1 thay ddi tir 0 1én 1 thi bo d€m C10 sé& ting 1én 1 khi gia
tri C10 nhd hon 999. Né&u trang thdi tin hiéu tai ngd 10.1 khong thay ddi tir 0 1én 1 thi
C10 khong thay ddi. N&u 10.2=1 thi C10 sé& bi Reset vé 0.

3.43. LENH PEM XUONG (CD_DOWN COUNTER)

Ky hiéu:
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LAD FBD STL
Cx (ég A nxy
Hcp)—i NXY - CD Cx

Cx: Bi€u dién toan hang 14 tén ctia bd d€m C. Loai dit liéu dang Counter, dién ta

tén clia bo d€m, s6 bd d€m tuy thudc vao loai CPU.

Hoat dong:

Bo d€m s& d€m xudng 1 don vi khi k&t qui ctia phép todn Logic thay ddi tir 0 1én
1 va gia tri cda bd d€m 16n hon. N&u k&t qua clia phép toian Logic khong thay ddi tir 0

1én 1 hodc néu gid tri ctia bd d&€m bing 0 thi bd d€m sé& khong thay ddi.

Lénh nay tdc dong 1€n thanh ghi trang thdi nhu sau:

BR | CCl1 CCO oV (ON) OR STA | RLO | FC
- - - - - 0 - - 0
Vi du:

Metwork 1:

10.0 z10

| | G

C#00

Metwork 2:

10.1 c10

H {Tu)
Metwork3: 10 Q4.0

' & "0" count value

|/1| = :) detecior
Metwork4: g2 10

| ——CR>

B6 d&€m C10 sé& dit trude gid tri 13 100 khi ngd vao 10.0 thay d6i tir 0 1én 1. Néu
trang thdi tin hiéu tai ngd 10.1 thay d6i tir 0 1én 1 thi bd d€m C10 sé& ting 1én 1 khi gid
tri C10 nhd hon 999. N&u trang thdi tin hiéu tai ngd 10.1 khong thay ddi tir 0 1én 1 thi
C10 khong thay d6i. N&u 10.2=1 thi C10 sé& bi Reset vé 0. N&u gia tri d&m C10=0 thi

Q4.0 sé datlén 1, ngugc lai Q4.0=0.

Iv. CAC PHEP TOAN LOGIC
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WXOR_W/DW)
Co6 6 phép todn Logic 1a AND, OR, XOR theo Word va Word kép.

Céc 1énh nay c6 ky hiéu tuong tu nhau nhu sau (vi du & dang STL):

Leénh
—ENW/DW

—IN1  OUT |—

—{IN2 ENO [—

EN Ia ngd vao cho phép lI€nh so sdnh hoat ddng (Enable Input). Loai todn hang
12 dit liéu dang s6 nhi phan. Loai todn hang 13 dia chi dang: I, Q, L, M, D.

ENO la ngd cho phép ngd ra hoat dong (Enable Output). Ng6 ra ENO c6 cung
trang th4i v6i ngd vao EN. Loai todn hang 13 dit liéu dang s& nhi phan. Loai todn
hang la dia chi dang: I, Q, L, M, D.

IN1, IN2: La gid tri ngd vao thit nhat va thit hai. Loai todn hang 1a dit liéu ngd vao
dang Word hodc Word kép. Loai todn hang la dia chi ngd vao dang: I, Q, L, M, D.

OUT: Gi4 tri ngd ra ciia k&t qua phép todn Logic. Bi€u dién todn hang la dif liéu
ngd ra dang Word hodc Word kép. Loai todn hang la dia chi ngd ra dang: I, Q, L, M,
D.

Céac 1énh nay tac dong l€n thanh ghi trang thai nhu sau:

BR [ CCl CCO [OV |OS |OR |STA |RLO | FC

1 X 0 0 - X 1 1 1

4.1. LENH WAND-W (AND WORD)
Ky hiéu:

LAD/FBD
STL
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WAND_W
—EN
—{INt ouT

—IN2 ENO

A <EN>
L <INI>
L <IN2>
AW
T <OUT>

Céac ngd vao/ra IN1, IN2, OUT: Biéu dién todan hang la dir li€¢u ngd ra dang Word.

Hoat dong: Lénh WAND-W hoat dong khi trang thdi tin hi€u tai ngd vao EN Ia 1.
Khi d6 hai dit liéu dang Word IN1 va IN2 s€ And vGi nhau theo bang sy that cia 1€nh
And, k&t qua giti ra ngd OUT. ENO c6 cung trang th4i v6i ngd EN.

Vidu:

WAND_WW
0.0 —EMN

WO —IMN1T OUT

24 0000000000001 11 HIN2 - EMO

Lénh thyc hién khi 10.0=1. Khi d6, & ngd ra chi c¢6 4 Bit tir Bit 0 d€m Bit 3 c6 kha
niang lén 1, cdc bit con lai déu biing 0. Vi du khi gid tri MW0=00110101 01100110 thi
gid tri ¢ ngd ra 1la 00000000 00000101. Q4.0=1 khi 1é€nh thyc hién.

4.2. LENH WOR-W (OR WORD)
Ky hiéu:
LAD/FBD STL

WOR_W A <EN>»
—en L <INI>
—INT  QUT L <IN2>
—IN2 ENO oW

T «<OUT>

Céac ngd vao/ra IN1, IN2, OUT: Biéu dién todan hang la dir lié¢u ngd ra dang Word.

Hoat dong:

Lénh WOR-W hoat dong khi trang théi tin hi€u tai ngd vao EN 1a 1. Khi d6 hai dir
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liéu dang Word IN1 va IN2 s& OR vGi nhau theo bang su that cla
1énh OR, k&t qua giri ra ngd OUT. ENO c6 cling trang thdi véi ngd
EN. Vi du:

WOR_W
0.0 —EM

MWD —INT  OUT|— M2

2#0000000000001111—{ N2 EN04|Z]

Lénh thyc hién khi 10.0=1. Khi dé, & ngd ra cé 4 bit thap ludn biing 1, cdc bit con
lai c6 thé 1a 0 hay 1 tuy thudc vao gid tri cdia MWO. Vi du khi gid tri MW0=00110101
01100110 thi gid tri  ngd ra1a 00110101 01101111. Q4.0=1 khi 1&€nh thyc hién.

4.3. LENH WXOR-W (EXCLUSIVE OR WORD)

Ky hiéu:
LAD/FBD STL
WXOR_W A «<EN>»
—EN L «INIl»
N1 outH L «IN2»
—IN2 ENO — XOW
T <OUT>

Céc ngd vao/ra IN1, IN2, OUT: Bi€u dién todn hang la dit liéu ngd ra dang Word.
Hoat dong:
Lénh WXOR-W hoat dong khi trang thdi tin hi€u tai ngd vao EN la 1. Khi d6 hai

dir

liéu dang Word IN1 va IN2 sé Xor v4i nhau theo bang su that ctia
1&énh Xor, k&t qua gtti ra ngd OUT. ENO c6 cling trang thdi véi ngd
EN. Vi du:
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WRDR_W
0.0 —EM

MWO —IN1T  OUT — MW2

2#0000000000001111 —IN2  ENO ——— = |

Lénh thyc hién khi 10.0=1. N€u gid tri MW0=00110101 01100110 thi gid tri & ngd
rala 00110101 01101001. Q4.0=1 khi I€nh thuc hién.

4.4, LE NH WAND-DW (AND DOUBLE WORD)
Ky hi¢u:
LAD/ FBD
STL
WXOR_W A <EN>
—EN . <INIl>
—IN1 oOUT 1. <]N2>
IN2 ENO e
T <OUT>

Cdc ngd vao/ra IN1, IN2, OUT: Biéu dién todn hang 12 dif liéu ngd ra dang
Word kép.

Hoat dong:

Lénh WAND-DW hoat dong khi trang thai tin hiéu tai ngd vao EN la 1. Khi d6 hai
dit liéu dang Word kép IN1 va IN2 sé and vGi nhau theo bang su thit ctia 1énh And,
k&t qud gti ra ngd OUT. ENO c6 cung trang thdi v6i ngd EN.

Vi du:
| 0.0 WA ND_Dvy Q4.0
— | EN  ENO )
MDO —{IN1 L MD4
Wi BEFF F—IN2 Sl

Lénh thuc hién khi 10.0=1. Khi d6, & ngd ra chi c¢6 12 bit thap c¢6 khd ning 1én 1,
céc bit con lai déu bing 0. Vi du khi gid tri MD0=00110101 01100110 00010010
00011101 thi gia tri ¢ ngd ra 1la 00000000 00000000 00000010 00011101. Q4.0=1 khi
1&€nh thuc hién.
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4.5. LENH WOR-DW (OR DOUBLE WORD)

Ky hiéu:
LAD/FBD STL
WOR_DW A <EN>
A [. <INI>
— 1Nl OoUTH L <IN2>
oD
— INZ2 ENOP T <OUT>

Céac ngd vao/ra IN1, IN2, OUT: Biéu dién todn hang la dit liéu ngd ra dang Word
kép.

Hoat dong:

Lénh WOR-DW hoat dong khi trang thdi tin hi€u tai ngé vao EN la 1. Khi dé hai
dit liéu dang Word kép IN1 va IN2 s& or v6i nhau theo bdng su that clia 1énh or, két
qua gt ra ngd OUT. ENO c6 cung trang thdi v4i ngd EN.

Vi du:

0.0 WOR_DW Q4.0
|| EN  ENO D

[ 1
OV BEFFF—IN2

Lénh thyc hién khi 10.0=1. Khi d6, § ngd ra c6 12 bit thap ludn bing 1, c4c bit con
lai c6 thé 12 0 hay 1 tuy thudc vao gid tri cda MWO. Vi du khi gid tri MWO0= 01010101
01010101 01010101 01010101 thi gid tri & ngd ra la 01010101 01010101 01011111
11111111. Q4.0=1 khi I€nh thyc hién.

4.6. Lénh WXOR-DW (Exclusive OR doubleword)

Ky hiéu:
LAD/FBD STL
WXOR_DW A <EN>
& L <INls
— N1 OUTe L <IN2»
X OD

- INZ ENOM~ T <OUT>
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Céc ngd vao/ra IN1, IN2, OUT: Biéu dién todn hang Ia dit liéu ngd ra dang Word
kép.

Hoat dong:

Lénh WXOR-W hoat dong khi trang théi tin hi€u tai ngd vao EN la 1. Khi d6 hai
dit lieu dang Word kép IN1 va IN2 sé& xor v6i nhau theo bdng su that clia 1énh xor, két
qua gtii ra ngd OUT. ENO c6 cung trang thdi v4i ngd EN.

Vi du:

0.0 WXOR_DW Q4.0
| |} EM  ENO] (& )

MDO —INT  ouT—MD4
WH#1B#FFF—| N2

Lénh thyc hién khi 10.0=1. N&u giad tri MWO= 01010101 01010101 01010101
01010101 thi gid tri & ngd ra la 01010101 01010101 01011010 10101010. Q4.0=1 khi
1€nh thuc hién.

v.CAC LENH SO SANH

C6 6 1énh so sdnh 12 <, >, = =, <>, <=, >=. C6 thé diing 1&énh so sdnh d€ so sdnh
céc cidp gia tri dang s6 nguyén (Interger), s6 nguyén kép (Double Interger), s thuc
(Real).

Né&u két qua clia sy so sdnh 13 ding thi k&t qué clia phép todn Logic RLO 1a 1. Ngudc
lai RLO=0.

Ky hiéu chung:

: ChP
In «xI/DI/R Fout
N
N2
CPM xx I/DI/R: Tuy thudc vao 1€nh so sdnh ma xx c6 ky hi€u la <, >, ==, <>,

<=, >=. 1, DI, R diing d€ chi dang so sdnh s nguyén, sd nguyén kép, sd thuc.

in: Ngo vao cho phép 1énh so sanh hoat dong. Bi€u dién todn hang 1a dia chi ngd
vao nhu sau: I, Q, M, L, D. Bi€u dién todn hang 1a dif liéu dang s6 nhi phan.

out: Ngo ra, dién td k&t qud clia 1énh so sanh. N&€u két qua so sdnh 1a ding thi két
qua RLO=1, ngudc lai RLO=0. Biéu dién todn hang 1a dia chi ngd ra nhu sau: I, Q, M,
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L, D. Bi€u dién todn hang 14 dif liéu dang s& nhi phan.

IN1, IN2: La gid tri so sdnh thi nhat va thif hai. Bi€u dién cdc todn hang 1 dia chi
ngd vao nhu sau: I, Q, M, L, D hoiic 14 hiing s6. Bi€u dién todn hang 13 dit liéu dang
s6 Word, Word kép, s thuc.

5.1. LENH SO SANH SO NGUYEN (COMPARE INTEGER-<, >, = =, <>, <=,
>=)

Ky hi€u:
LAD FBD STL
A <in>
CMP xxl A(
i e CMPxxl | 8 [ <INI>
— IN1 in =—
IN1 L <IN2>
— IN2 —out  [xxI
—IN2
)
= Qout

Lénh so sanh s& nguyén CPMxxI diing d€ so sanh hai s6 nguyén véi nhau. xx 1a
cdcdang so sdnh <, >, ==, <>, <=, >=.

Hoat dong:

Lénh CPMxxI c6 thé st dung nhu mot ti€p diém binh thudng. N6 c6 thé dit tai bat
cit vi trf ndo ma ti€p di€m c6 thé dit. IN1, IN2 dugc so sdnh theo 1énh so sdinh ma
ching ta dit nhu so sdnh 16n hon (>), nhd hon (<), bing (= =), khdng biing (<>), 16n
hon hoic bing (>=), nhé hon hoic bing (<=). N&u 1énh so sdnh 13 diing thi k&t qud
phép todn Logic RLO=1. Lénh so sanh c6 thé mit ndi ti€p hoic song song d€ tao
thanh cdng AND hoic cdng OR.

Lénh nay tdc dong 1€én thanh ghi trang thdi nhu sau:

BR [ CCl CCO [OV |[OS |OR |STA |RLO | FC

X X X 0 - 0 X X 1

Vi du:
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100 101 CMP ?AEI
H H | = s
MWD —{IN1
MW2 1IN

Ngo ra Q4.0 sé& dit1én 1 khi 10.0 va 10.1 biang 1, gid tri MWO0>=MW?2.

5.2. LENH SO SANH SO NGUYEN KEP (COMPARE DOUBLE INTEGER-<,
>, ==, <>, <=, >=)

Ky hiéu:
LAD FBD STL
A <in>
A(
CMP xxD
in— Lout CwPxxD | & [. <INI>
—IN1 n =
IN1 1. <IN2>»
—IN2 —out [xxD
—IN2 )
= OQut

Lénh so sanh s& nguyén CPMxxD diing d€ so sanh hai s6 nguyén kép vdi nhau.
xx la cdc dang so sdnh <, >, = =, <>, <=, >=.

Hoat dong:

Lénh CPMxxD c¢6 thé sit dung nhu mot ti€p di€m binh thudng. N6 c6 thé dit tai
ba't ¢t vi tri ndo ma ti€p di€m c6 thé dit. IN1, IN2 dudc so sanh theo 1énh so sanh ma
ching ta dit nhu so sdnh 16n hon (>), nhd hon (<), bang (= =), khong bing (<>), 16n
hon hoic bing (>=), nhé hon hoiic biing (<=). N&u 1énh so sdnh 1a ding thi k&t qua
phép todan Logic RLO=1. Lénh so sidnh c6 thé mit ndi ti€p hoic song song dé tao
thanh c6ng

AND hoic cong OR.

Lénh nay tdc dong 1€n thanh ghi trang thdi nhu sau:

BR [ CCl CCO [OV |[OS |OR |STA |RLO | FC
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Vi du:

(00 101 102 Q@40
COMP
>=0  [—1 (82
MDD —INT
WiD4 —In2

Ngo ra Q4.0 s& diat1én 1 khi 10.0 va 10.1 bang 1, gid tri MD0O>=MD4 va 10.2=1.

5.3. LENH SO SANH SO THUC (COMPARE REAL-<, >, = =, <>, <=, >=)

Ky hiéu:
LAD FED STL
A <ine
A(
CMP
in- R out CMPXXR & [ <IN1>
—IN1 in —
JIN1 L <IN2>
N2 —out [XKxR
4IN2
)
= out

Lénh so sdnh s& nguyén CPMxxI diing d€ so s4dnh hai s§ thyc véi nhau. xx 1a cdc
dang so sdnh <, >, ==, <>, <=, >=.

Hoat dong:

Lénh CPMxxR c6 thé st dung nhu mot ti€p di€m binh thudng. N6 c6 thé dit tai
bat ¢t vi tri ndo ma ti€p di€m c6 thé dit. IN1, IN2 dudc so sanh theo 1énh so sanh ma
ching ta dit nhu so sdnh 16n hon (>), nhd hon (<), bang (= =), khong bing (<>), 16n
hon hoic bing (>=), nhé hon hoic bing (<=). N&u 1énh so sdnh 1a diing thi k&t qud
phép toan Logic RLO=1. 1énh so sanh c6 thé mit ndi ti€p hoic song song d€ tao
thanh c6ng AND hoic c6ng OR.

Lénh nay tdc dong 1€n thanh ghi trang thii nhu sau:

BR [ CCl CCO [OV |[OS |OR |STA |RLO | FC

X X X X X 0 X X 1
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Vi du:

ﬁﬂ 101 CMP 102 Q4

LU B

MDD_|N1
hD4 — N2

Ngo ra Q4.0 s& datl1én 1 khi 10.0 va 10.1 biang 1, gid tri MDO>=MD4 va 10.2=1.

VL. CAC LENH DICH/XOAY

HAu hét cdc 1&énh dich va 1&énh xoay déu cé ky hiéu tuong tu nhau. Cdc Iénh nay
tdc dong 1&€n thanh ghi trag thai nhu nhau.

Ky hi€u chung la (dang LAD):

T2n l€nh
—EN EMNO
i 0
—N

EN 12 ngd vao cho phép I&énh dich/xoay hoat dong (Enable Input). Biéu dién
todn hang 12 dit liéu dang s6 nhi phan. Bi€u dién todn hang 13 dia chi dang: I, Q, L,
M, D.

ENO 1a ngd cho phép ngd ra hoat dong (Enable Output). Ng6 ra ENO c6 cung
trang thdi véi ngd vao EN. Loai todn hang 1a dit liéu dang s6 nhi phan. Loai todn
hang la dia chidang: I, Q, L, M, D.

IN: 12 ngd vao ciia dit liéu can dich/xoay. Bi€u dién todn hang 1 dif liéu dang s6
nguyén, s6 nguyén kép, Word, Word kép. Bi€u dién todn hang 1a dia chi dang: I, Q,
L, M, D.

N: Bi€u dién s bit can dich/xoay. Bi€u dién todn hang 1a dif liéu dang Word.
Bi€u dién to4dn hang 13 dia chi dang: I, Q, L, M, D.

O/OUT: La k&t qua clia 1énh dich/xoay. Bi€u dién todn hang la dif liéu dang s6
nguyén, sd nguyén kép, Word, Word kép. Biéu dién todn hang la dia chi dang: I, Q,
L,M,D.

Khi thychién 1&énh dich/xoay thi gid tri cAn dich/xoay dugc dua vao bd tich luy
ACCUI1 va thyc hién I&énh dich/xoay, sau dé gid tri dugc chuyén dén ngd ra OUT.
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Céac 1énh nay tic dong I€n thanh ghi trang thdi nhu sau:

BR | CCl1 CCO |OV |OS |[OR |STA |RLO |FC

6.1. LENH DICH PHAI SO NGUYEN (SHR-I _ SHIFT RIGHT INTEGER)

Ky hiéu:
LAD FBD STL
SHR_I SHR_I A <EN>
—IN o 41§ ouTk L <N>
" SSI
7] —N ENOp— T <OUT>»

IN: 1a ngd vao ctia dif liéu can dich. Bi€u dién todn hang 1a dit liéu dang s&
nguyén. Biéu dién todn hang 1a dia chi dang: I, Q, L, M, D.

N: Biéu dién s6 bit can dich. Biéu dién toan hang 1a dit liéu dang Word. Bi€u
dién todn hang 1a dia chi dang: I, Q, L, M, D. N€u N>=16 thi Iénh van dugc thuc
hién nhu la N=16.

O/OUT: La k&t qud ctia 1énh dich. Biéu dién todn hang 13 dit liéu dang s&
nguyén. Biéu dién todn hang 1 dia chi dang: I, Q, L, M, D.

Hoat dong:

Lénh SHR-I hoat dong khi ngd vao EN=1. L&nh SHR-I thyc hién dich 16 bit sang
bén phai, 16 bit cao con lai khong st dung. Ngd vao N dit sd bit can dich. K&t qua
dich dudc luu trit vao dia chi ngd ra OUT. Khi I&énh thyc hién thi ngd ra ENO cho biét
trang thdi bit cudi cling clia s6 bit bi dich. Cdc 1énh phu thudc vao ENO khédc sé khong
thuc

hién n€u trang th4i clia bit cudi cling clia s bit bi dich 1a

0. Vi du:
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SHR_| @40

| D'|D7 EN  ENO—(8)

MVWO— N OUT F— My
MWW 22—

Lénh SHR-I hoat dong khi ngd vao 10.0=1. MWO bi dich phdi bdi s& bit dit trudc
tai ngd vaio N (MW2), két qua dugc ghi ra MW4. Q4.0 dugc ditlén 1.

6.2. LENH DICH PHAI SO NGUYEN KEP (SHR-DI_ SHIFT RIGHT
DOUBLE INTEGER)

Ky hiéu:
LAD FBD STL
SHR_DI SHR_DI A <EN>
EN  ENO- T L <IN>
HIN o} 418 ouTk L <N>
. §8D
‘ p L. T <OUT>

IN: La ngd vao cia dit liéu can dich. Bi€u dién todn hang 13 dit liéu dang s&
nguyén kép. Bi€u dién todn hang 1a dia chi dang: I, Q, L, M, D.

N: Biéu dién s6 bit can dich. Biu dién toan hang 1a dit liéu dang Word. Bi€u
dién todn hang 1a dia chi dang: I, Q, L, M, D.

O/OUT: La két qua clia 1énh dich. Bi€u dién todn hang 12 dif liéu dang s&
nguyén kép. Bi€u dién todn hang 13 dia chi dang: I, Q, L, M, D.

Hoat dong:

Lénh SHR-DI hoat dong khi ngd vao EN=1. Lénh SHR-DI thuc hién dich 32 bit
sang bén phai. Ng& vao N dit so bit can dich. K&t qua dich dudgc luu trit vao dia chi
ngd ra OUT. Khi 1énh thuc hién thi ngd ra ENO cho biét trang th4i bit cudi cling clia
s6 bit bi dich. C4c 1&énh phu thudc vao ENO khac s& khong thuc hién néu trang thdi
cdia bit cudi cuing cuia s6 bit bi dich 1a 0.

Vi du:
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SHR_DI
0.0 —|EN

MDD —IN  OUT |— MD10 Q4.0

MW4 — N ENO

Lénh SHR-DI hoat dong khi ngd vao 10.0=1. MDO bi dich phdi bdi s bit dit truéc
tai ngd vio N (MW4), két qud dugc ghi ra MDI10. Q4.0 dudc dit 1én 1.

6.3. LENH DICH TRAI WORD (SHL-W _SHIFT LEFT WORD)

Ky hiéu:
LAD FBD STL
SHL_W SHL_wW A <EN>
—EN  ENO|- -|E¥ [, <IN>
4N oUT | 418 ovurl L <N>
SLW
= L -u  ENoR T <OUT>

IN: La ngd vao cia dit liéu can dich. Bi€u dién toin hang 13 dit liéu dang Word.
Bi€u dién todn hang la dia chi dang: I, Q, L, M, D.

N: Bi€u dién s6 bit cin dich. Bi€u dién toan hang la dit liéu dang Word. Biéu
dién todn hang 1a dia chi dang: I, Q, L, M, D. N&éu N>=16 thi ngd ra OUT=0.

O/OUT: La két qua clia 1énh dich. Bi€u di&n todn hang Ia dit liéu dang Word.
Bi€u dién to4dn hang 13 dia chi dang: I, Q, L, M, D.

Hoat dong:

Lénh SHL-W hoat dong khi ngd vao EN=1. Lénh SHL-W thuc hién dich 16 bit
thap cta bd tich lu§ ACCU1 sang bén trai v6i s6 vi tri dugce diit tai ngd vao N. 16 bit
cao con lai khong sit dung, c4c bit & bén phai dugc dién gid tri 0. K&t qua dich dugc
luu trit vao dia chi ngd ra OUT. Khi 1énh thyc hién thi ngd ra ENO cho bi€t trang thdi
bit cudi cling clia s6 bit bi dich. C4c 1énh phu thudc vao ENO khdc sé& khong thuc hién
néu trang thdi cla bit cudi ciing cda s6 bit bi dich 12 0.

Vi du:
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SHL_W Q4.0

100
——en  Eno—(8D

MVWO—n OUT — mMyv4
MW 2—n

Lénh SHL-W hoat dong khi ngd vao 10.0=1. MWO bi dich trdi bdi s& bit dit trude tai
ngd vio N (MW2), két qud dugc ghi ra MW4. Q4.0 dudc ditlén 1.

6.4. LENH DICH TRAI WORD KEP (SHL-DW_SHIFT LEFT DOUBLE
WORD)

Ky hiéu:
LAD FBD STL
SHL_DW SHL DW A <EN>
~|EN ENO -|EN L <IN>
—IN ] = ~ 1N OUT - . <N>
SLD
gl -u__ Ewol- T <OUT>

IN: La ngd vao cia dit liéu can dich. Bi€u dién todn hang 13 dit liéu dang Word
kép. Bi€u dién todn hang la dia chi dang: I, Q, L, M, D.

N: Biéu dién s6 bit can dich. Biéu dién todn hang 13 dit liéu dang Word. Bi€u
dién todn hang l1a dia chi dang: I, Q, L, M, D. N&éu N>=32 thi ngd ra OUT=0.

O/OUT: La k&t qud ctia 1énh dich. Biéu dién todn hang 13 dit liéu dang Word
kép. Biéu dién toan hang 1a dia chi dang: I, Q, L, M, D.

Hoat dong:

Lénh SHL-DW hoat dong khi ngd vao EN=1. Lénh SHL-DW thyc hién dich 32 bit
cta b tich lu§y ACCU1 sang bén trai véi s vi tri dude dit tai ngd vao N. K&t qua
dich dudc luu trit vao dia chi ngd ra OUT. Khi I&énh thyc hién thi ngd ra ENO cho biét
trang thdi bit cudi cling cdia s bit bi dich. Cdc 1énh phu thudc vao ENO khic sé khong
thuc hién néu trang thai cla bit cudi ciing cda s6 bit bi dich 1a 0.

Vi du:
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| 0.0 SHL_DW Q4.0

—~ F——en  Eno—(8D

MDO —|p OuUT F— mMD10
MW 4 —

Lénh SHL-DW hoat dong khi ngd vao 10.0=1. MDO bi dich trdi béi so bit dit trude
tai ngd vao N (MW4), két qua dudc ghi ra MD10. Q4.0 dugc ditlén 1.

6.5. LENH DICH PHAI WORD (SHR-W _ SHIFT RIGHT WORD)

Ky hiéu:
LAD
FBD

STL

SHR_W SHR_W A <EN>
|EN  ENO~ = [, <IN»
4N (0] = 1IN OUT 1. <N>

SRW
i u  EwWol T <OUT>

IN: La ngd vao cia dit liéu can dich. Bi€u dién todn hang 13 dit liéu dang Word.
Bi€u dién to4dn hang 13 dia chi dang: I, Q, L, M, D.

N: Bi€u dién s6 bit cAn dich. Bi€u dién toian hang la dit liéu dang Word. Bi€u dién
todn hang 1a dia chi dang: I, Q, L, M, D. N€u N>=16 thi ngd ra OUT=0.

O/OUT: La k&t qud ctia 1énh dich. Biéu dién todn hang 13 dit liéu dang Word.
Bi€u dién todn hang la dia chi dang: I, Q, L, M, D.

Hoat dong:

Lénh SHR-W hoat dong khi ngd vao EN=1. Lénh SHR-W thuc hién dich 16 bit
thap clia bo tich luy ACCU1 sang bén phai véi sd vi tri dude dit tai ngd vao N. 16 bit
cao con lai khong st dung, cdc bit & bén trai dudc dién gid tri 0. K&t qua dich dugc
luu trit vao dia chi ngd ra OUT. Khi 1énh thyc hién thi ngd ra ENO cho biét trang thai
bit cudi cling clia s bit bi dich. Cdc 1énh phu thudc vao ENO khédc sé khong thyc hién
néu trang thai ciia bit cudi cling clia 8 bit bi dich 12 0.

Vi du:
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SHR_W GIE 0

| D.ID*EN ENO——5)

MWO—{ N CUT — M4
MW2—

Lénh SHR-W hoat dong khi ngd vao 10.0=1. MWO bi dich phai bdi s& bit dit trudc
tai ngd vao N (MW2), két qua dugc ghi ra MW4. Q4.0 dugc ditlén 1.

6.6. LENH DICH PHAI WORD KEP (SHR-DW_SHIFT RIGHT DOUBLE
WORD)

Ky hiéu:
LAD
FBD

STL

SHL_Dwy
—EM ENO

—IM O

—M

A <EN>

L <IN>

L <N>
SRD

T <OUT>

IN: La ngd vao cia dit liéu can dich. Bi€u dién todn hang 13 dit liéu dang Word kép.
Bi€u dién to4dn hang 12 dia chi dang: I, Q, L, M, D.

N: Biéu dién s6 bit can dich. Biéu dién toan hang 1a dit liéu dang Word. Bi€u
dién todn hang l1a dia chi dang: I, Q, L, M, D. N&u N>=32 thi ngd ra OUT=0.

O/OUT: La két qua ctia 1énh dich. Biéu dién todn hang 13 dit liéu dang Word
kép. Biéu dién todn hang la dia chidang: I, Q, L, M, D.

Hoat dong:
Lénh SHR-DW hoat dong khi ngd vao EN=1. Lénh SHR-DW thuc hi€n dich 32 bit

clia bd tich lu§ ACCU1 sang bén phdi véi sd vi tri dudc dit tai ngd vao N. K&t qua
dich dugc Iuu trit vao dia chi ngd ra OUT. Khi 1énh thyuc hién thi ngd ra ENO cho biét
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trang thdi bit cudi cling clia s bit bi dich. C4c 1énh phu thudc vao ENO khic sé khong
thuc hién néu trang thai cla bit cudi ciing cda s6 bit bi dich 1a 0.

Vi du:

| 0.0 SHR_DW Q4.0
———EN  Eno——5D)

MDD —p oUT— MD10
Ml 4 —p)

Lénh SHR-DW hoat dong khi ngd vao 10.0=1. MDO bi dich phdi b&i s6 bit dit
trudc tai ngd vao N (MW4), két qué dugc ghi ra MD10. Q4.0 dugc ditlén 1.

6.7. LENH XOAY TRAI WORD KEP (ROL-DW_ROTATE LEFT DOUBLE
WORD)

Ky hiéu:
LAD FBD STL
R W
ROL_DW _EHOL—D A <EN>
JEN ENOl . <IN»
= L . «<N>
N ouT IN OUT e 5
—N
—¥ ENO[- T <OUT>

IN: La ngd vao clia dit liéu can xoay. Bi€u dién todn hang 13 dit liéu dang Word
kép. Bi€u dién todn hang la dia chi dang: I, Q, L, M, D.

N: Bi€u dién s& bit can xoay. Bi€u dién todn hang 1a dit liéu dang Word. Biéu
dién todn hang la dia chi dang: I, Q, L, M, D.

O/OUT: La két qua ctia 1énh xoay. Biéu dién todan hang 1a dir liéu dang Word kép.
Bi€u dién todn hang la dia chi dang: I, Q, L, M, D.
Hoat dong:

Lénh ROL-DW hoat dong khi ngd vao EN=1. Lénh ROL-DW thuc hién xoay
toan bo 32 bit clia bd tich lu§y ACCU1 sang bén trdi v6i s bit dude xoay dugc dit tai
ngd vao
N. K&t qua xoay dugc luu trit vao dia chi ngd ra OUT. Nhitng bit trong dugc lam day
biing trang thai clia nhitng bit bi ddy ra. Bit dugc xoay cudi ciing dudc nap vao bit 1
ctia Word trang thdi va ciing dugc Iuu trit tai ngd ra ENO. Nghia 1a cdc 1énh phu thudc
vao ENO khic s& khong thuc hién néu trang thai cla bit cudi cing cda s6 bit bi dich
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ROL_DW Q4.0

| D'LEN ENO——(S)

MDO —jIN QUT— MD10
MWW —

Lénh ROL-DW hoat dong khi ngd vao 10.0=1. MDO bi xoay trdi v6i s6 bit dit
trude tai ngd vao N (MW4), k&t qua dude ghi ra MD10. Q4.0 dudc dit1én 1.

6.8. LENH XOAY PHAI WORD KEP (ROR-DW_ROTATE RIGHT
DOUBLE WORD)

Ky hiéu:
LAD FBD STL
R VY
ROR_DW _EMOR-D A <EN>
—EN  ENO L <IN>
[, «<N>
- IN OUT =
—N  OuT
— RRD
- ENO[~ T <OUT>

IN: La ngd vao clia dif liéu can xoay. Bi€u dién todn hang 13 dit liéu dang Word
kép. Bi€u dién todn hang la dia chi dang: I, Q, L, M, D.

N: Bi€u dién s& bit can xoay. Bi€u dién todn hang 13 dit liéu dang Word. Biéu
dién todn hang la dia chi dang: I, Q, L, M, D.

O/OUT: La két qua ctia 1énh xoay. Biéu dién todn hang 13 dit liéu dang Word kép.
Bi€u dién todn hang la dia chi dang: I, Q, L, M, D.

Hoat dong:

Lénh ROR-DW hoat dong khi ngd vao EN=1. Lénh ROR-DW thyc hi€n xoay toan
bo 32 bit ctia bd tich luj ACCU1 sang bén phdi vdi sd bit dudc xoay dudc dit tai ngd
vao N. K&t qua xoay dudc luu trit vao dia chi ngd ra OUT. Nhitng bit tréng dudc lAm
day bing trang thdi ctia nhitng bit bi ddy ra. Bit dugc xoay cudi cling dugc nap vio bit
32 ctia Word trang thdi va cling dugc luu trit tai ngd ra ENO. Nghia la cdc 1€nh phu
thudc vao ENO khic sé& khong thuc hién néu trang thdi cda bit cudi cling cda s6 bit bi
dich 1a 0.
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Vi du:

ROR_DW Q4.0

| D'|D7 EN  ENO—CS)

MDO —{n oUTF— MD10
M4 —n)

Lénh ROR-DW hoat dong khi ngd vao 10.0=1. MDO bi xoay phai véi sd bit dit
trugc tai ngd vao N (MW4), két qué dugc ghi ra MD10. Q4.0 dugc ditlén 1.

VIL CAC LENH CHUYEN POI DU LIEU

C6 nhiéu 1énh diing d€ chuyén ddi dit liéu khdc nhau nhu: S& nguyén 16 bit, s&
nguyén 32 bit (s6 nguyén kép), s6 nguyén dang BCD, s& thuc diu phiy dong, s bu 1
clia s& nguyén, sd bl 2 clia s6 nguyén. Do viéc lam vé6i nhiéu dang dit liéu khdc nhau
dit ra cho chiing ta vdn dé phai chuyén ddi ching. Vi du khi doc tin hiéu tuong t tir
c6ng tuong ty ta nhan dudc s& liéu dang sd nguyén 16 bit mang gia tri tin hiéu tudng
tu chit khong phdi ban than gid tri d6, bsi vy dé xi 1y tiép thi cAn phdi chuyén s6
nguyén dé thanh ding gid tri thuc ddu phidy dong clia tin hiéu tuong ty & cong. TAt ca
céc lénh nay déu c6 ky hiéu tuong tu nhau nhu sau:

Tén lénh
—EM ENO -
—{IM QuT -

EN la ngd vao cho phép 1énh chuyén ddi dit liéu hoat dong (Enable Input). Biéu
dién todn hang 13 dit liéu dang s& nhi phan. Biéu dién todn hang 13 dia chi dang: I,
Q L, M,D.

ENO 1a ngd cho phép ngd ra hoat dong (Enable Output). Ng6 ra ENO c6 cung
trang thdi v6i ngd vao EN. Loai todn hang 1a dif liéu dang s6 nhi phan. Loai todn
hang la dia chidang: I, Q, L, M, D.

IN: Gia tri tai ngd vao cAn chuyén d6i, c6 todn hang 13 dit liéu tily vao dang
chuyén d6i nhu Word (16 bit), Word kép (32 bit), s6 thuc, todn hang 1a dia chi: I, Q,
L, M, D. Khi EN=1 thi gi4 tri cAn chuyén d6i (IN) dugc doc vao dia chi ngd ra OUT.

OUT: Ngé ra 1a két qua ciia 1énh chuyén ddi. Gid tri tai ngd vao can chuyén d6i

dugc dua d&€n ngd ra OUT, c6 todn hang 1a dit liéu tiy vao dang chuyén d6i nhu
Word (16 bit), Word kép (32 bit), s thuc, todn hang 1a dia chi: I, Q, L, M, D.
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7.1. LENH CHUYEN POI SO BCD THANH SO NGUYEN VA NGUGC LAI

7.1.1. LENH CHUYEN POI SO BCD THANH SO NGUYEN 16 BIT BCD-1I_
BCD TO INTERGER)

Ky hiéu:
LAD FBD STL
BCD. BCD_| L <IN»
"IEN ENO|— = =
EN  OUT BT
bl B -IN ENOF T <OUT>
Hoat dong:

Khi ngd vao En=1 thi s6 BCD 3 s8 (+/-999) & ngd vao IN dugc chuyén thanh s6
nguyén 16 bit, gid tri nay xuat ra ngd ra OUT. Ng& ENO ludn c6 trang thdi tin hiéu
gidng v6ingd vao EN.

Lénh nay tdc dong l1€n thanh ghi trang thdi nhu sau:

BR | CCl1 CCO |OV |OS [OR |STA |RLO |FC

Vi du:

00— o
— —en  Eno—InoT—C D

W10 — IM OUT — Mw12

Né&u ngd vao 10.0=1 thi gid tri tai ngd vao IN (MW 10) dudc doc nhuw mot s6 BCD 3
s6 va chuyén thanh s6 nguyén 16 bit. K&t qua dudc Ivu viao ngd ra MW12. ngd ra
Q4.0=1 néu 1&énh chuyén ddi khong thuc hién, khi d6 EN=ENO=0.

7.1.2. LENH CHUYEN POI SO NGUYEN 16 BIT THANH SO BCD (I-
BCD_INTERGER TO BCD)

Ky hiéu:

LAD
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FBD

STL
I_BCD |_BCD L. <IN
~EN - = EN OUT —~
ENO TR
<IN OUT 18 ENO T <OUT>
Hoat dong:

Khi ngd vao En=1 thi s6 nguyén 16 bit  ngd vao IN dugc chuyén thanh s§ BCD 3
s6 (+/-999), gid tri ndy xut ra ngd ra OUT. Ng& ENO ludn c6 trang thdi tin hiéu
gidng v6ingd vao EN. Khi ¢6 tran thi ngd ENO=0.

Lénh nay tdc dong 1€én thanh ghi trang thdi nhu sau:

BR | CCl1 CCO |OV |OS |[OR |STA |RLO |FC

X - - X X 0 X X 1

Vi du:

100 [ Bco Q4.

| —{en~ Eng—INOTC D

My 10 —|IM OUT — mMw12

Né&u ngd vao 10.0=1 thi gia tri tai ngd vao IN (MW10) dudc doc nhw mot s6
nguyén 16 bit va chuyén thanh s BCD 3 s6. K&t qué dugc luu vao ngd ra MW12. ngd
ra Q4.0=1 néu I&énh chuyén d6i khong thuc hién hoic bi tran, khi d6 EN=ENO=0.

7.1.3. LENH CHUYEN POI SO BCD THANH SO NGUYEN 32 BIT (BCD-
DI_BCD TO DOUBLEINTERGER)

Ky hiéu:
LAD FBD STL
BCD-DI BCD-DI L. <IN>
-|EN ENC— = EN ouT - BTD
-|IN ouTr= - IN ENO = T <OUT>

Hoat dong:
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Khi ngd vao En=1 thi s6 BCD 7 s6 (+/-9999999) & ngd vao IN dudc chuyén thanh
s0 nguyén kép 32 bit, gia tri ndy xuit ra ngd ra OUT. Ng& ENO ludn c6 trang théi tin
hiéu

giong v6i ngd vao EN.

Lénh nay tdc dong 1€n thanh ghi trang thdi nhu sau:

BR [ CCl CCO [OV |OS |OR |STA |RLO | FC

Vidu:

0.0 BCD_DI Q40

— en  Enol—{noT—( D

MDB—IN QUT —mMD12

Né&u ngd vao 10.0=1 thi gi4 tri tai ngd vao IN (MD8) dudc doc nhu mot s6 BCD 7
s6 va chuyén thanh s& nguyén kép 32 bit. K&t qui dugc luu vao ngd ra MD12. Ngé ra
Q4.0=1 néu 1&énh chuyén d3i khong thuc hién, khi d6 EN=ENO=0.

7.1.4. LENH CHUYEN POI SO NGUYEN KEP 32 BIT THANH SO BCD (DI-
BCD_DOUBLE INTERGER TO BCD)

Ky hiéu:
LAD FBED STL
D|_ECD . <IN>
- EN OUT =
DTEB
- 1N ENO = T <OUT>

Hoat dong:

Khi ngd vao En=1 thi s6 nguyén kép 32 bit  ngd vao IN dugc chuyén thanh s&
BCD 7 s6 (+/-9999999), gi4 tri nay xuat ra ngd ra OUT. Ngo ENO ludn c6 trang thdi
tin hiéu gidng vdi ngd vao EN. Khi ¢6 tran thi ngd ENO=0.

Lénh nay tdc dong 1én thanh ghi trang thii nhu sau: Vi du:
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BR | CCl1 CCO |OV |OS |[OR |STA |RLO |FC

100 [ 8co Q4.0

— —en~ Eno—noT—_ D

MOBE  —|IN ouT — mMD12

Né&u ngd vao 10.0=1 thi gid tri tai ngd vao IN (MD8) dugc doc nhu mot s6 nguyén
kép 32 bit va chuyén thanh s6 BCD 7 s6. K&t qua dudc luu vao ngd ra MD12. Ngé ra
Q4.0=1 néu l1&énh chuyén d6i khong thuc hién hoic bi tran, khi d6 EN=ENO=0.

7.2. LENH CHUYEN POI SO NGUYEN 16 BIT THANH SO NGUYEN KEP 32
(I-DI_ INTERGER TO DOUBLE INTERGER)

Ky hiéu:
LAD STL
ENI_G]ENO 1D lh
[TD
-IN__ OUT| T <OUT>
Hoat dong:

Khi ngd vio En=1 thi s& nguyén 16 bit & ngd vao IN dugc chuyén thanh sd nguyén
kép 32 bit, gid tri nay xuitra ngd ra OUT. Ngd ENO ludn c6 trang thdi tin hiéu gidng
v6ingd vao EN.

Lénh nay tdc dong 1€n thanh ghi trang thdi nhu sau:

BR [ CCl CCO [OV |OS |OR |STA |RLO | FC

Vi du:

] Q4.0
—] &N~ Eno—NnOTHC D

WV 10 —| I OUT — MD12

Né&u ngd vao 10.0=1 thi gid tri tai ngd vao IN (MW10) dugc doc nhu mot sO
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nguyén 16 bit va chuyén thanh s& nguyén kép 32 bit. K&t qui dugc luu vao ngd ra
MD12. Ngé ra Q4.0=1 néu 1énh chuyén ddi khong thyc hién, khi @6 EN=ENO=0.

7.3. LENH CHUYEN POI SO NGUYEN KEP 32 BIT THANH SO THUC (DI-
R_DOUBLE INTERGER TO REAL)

Ky hiéu:
LAD FBD STL
DIR DI_R L <IN>
_EN ENOl -1EN ouT - DTR
[ IN ouTr - 1N ENO = [ <OUT>
Hoat dong:

Khi ngdé vao En=1 thi s& nguyén kép 32 bit  ngd vao IN dugc chuyén thanh s§
thuc 32 bit ddu phay dong, gia tri nay xuit ra ngd ra OUT. Ngo ENO ludn cé trang
thdi tin hiéu giéng vdi ngd vao EN.

Lénh nay tdc dong 1€n thanh ghi trang thdi nhu sau:

BR [ CCl CCO [OV |OS |OR |STA |RLO | FC

Vi du:

100 [BrR Q4.0
— gy~ Eno—INoTHC D

MDB —|IN OUT— mD12

Né&u ngd vao 10.0=1 thi gid tri tai ngd vao IN (MD8) dugc doc nhu mot s nguyén
kép 32 bit va chuyén thanh so thuc 32 bit. K&t qua dugc luu vao ngd ra MD12. Ngb ra
Q4.0=1 né€u I&énh chuyen doi khong thuc hién, khi d6 EN—ENO 0.

7.4. LENH CHUYEN DOI SO THUC THANH SO NGUYEN KEP 32 BIT

7.41. LENH CHUYEN POI SO THUC THANH SO NGUYEN GAN NHAT
(ROUND_ROUND TO DOUBLE INTERGER)

Ky hiéu:
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LAD FBD STL
ROUND ROUND L <IN>
-[EN  ENO[- -|EN ouT RND
- IN DUT ™ - IN ENO T <OUT>
Hoat dong:

Khi ngd vao En=1 thi s& thuc 32 bit ddu phdy dong & ngd vao IN dudc chuyén
thanh s& nguyén kép 32 bit c¢6 gid tri gan nhat so v4i s6 thyc di cho, n€u s6 thu'c nim
giffa hai s& nguyén thi CPU sé& 14y s6 chin, gi4 tri ndy xuit ra ngd ra OUT. Ngo ENO
ludn c¢6 trang thdi tin hiéu gidng véi ngd vao EN. Né&u ¢6 tran sdy ra thi ENO=0.

Lénh nay tdc ddng 1€n thanh ghi trang thii nhu sau:

BR | CCl1 CCOo |OV [0S OR STA | RLO | FC
X - - X X 0 X X 1
Vi du:

100 ["ROUND Q4.0
— —|en eEno—{noT—C D
MDE—|IN__ OUT[— mMD12

khong thuc hién hodc c6 tran sdy ra, khi @6 EN=ENO=0.

7.4.2. LENH CHUYEN POI SO THUC THANH SO NGUYEN NHO NHAT

NHUNG KHONG NHO HON SO THUC (CEIL_CEILING)

Né&u ngd vao 10.0=1 thi gid tri tai ngd vao IN (MD8) dugc doc nhu mot sd thyc 32
bit ddu phidy dong va chuyén thanh sd nguyén kép 32 bit c6 gid tri gin nhi't so v6i s6
thuc di cho. K&t qua dugc luu vio ngd ra MD12. Ngo ra Q4.0=1 n&u 1énh chuyén ddi

Ky hi€u:
LAD FBD STL
ENCEHENO CEIL L <IN»>
- —EN OUT = RNDa+
4IN  OUT 1N ENO[- T <OUT>

Hoat dong:
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Khi ngd vao En=1 thi s& thuc 32 bit ddu phdy dong & ngd vao IN dudc chuyén
thanh s6 nguyén kép 32 bit ¢6 gid tri nhd nhat nhung khong nhd hon s6 thuc da cho,
gid tri ndy xuat ra ngd ra OUT. Ngd ENO luon c6 trang thdi tin hiéu gidng v6i ngd
vao EN. N€u c6 tran sdy ra thi ENO=0.

Lénh nay tdc dong 1€n thanh ghi trang thdi nhu sau (khi EN=1):

BR [ CCl CCO [OV |OS |OR |STA |RLO | FC

X - - X X 0 X X 1

Lénh nay tdc dong 1€n thanh ghi trang thdi nhu sau (khi EN=0):

BR [ CCl CCO [OV |[OS |OR |STA |RLO | FC

Vi du:

|0.0 CEIL G40

—| |—EN  ENO—NOT}C 3

MOB —|IN OUT — MD12

Né&u ngd vao 10.0=1 thi gid tri tai ngd vao IN (MD8) dugc doc nhu mot sd thyc 32
bit ddu phidy dong va chuyén thanh s& nguyén kép 32 bit c6 gid tri nhd nhi't nhung
khéng nhd hon sd thuc da cho. K&t qua dugc luu vao ngd ra MD12. Ngo ra Q4.0=1
néu lénh chuyen ddi khong thlIc hlen hodc ¢ tran say ra, kh1 d6 EN=ENO=0.

7.4.3. LENH CHUYEN DOI SO THUC THANH SO NGUYEN LON NHAT
NHUNG KHONG LGN HON SO THUC (FLOOR_FLOOR)

Ky hi¢u:
LAD FBD STL
FLOOR FLOOR L. <IN»>
-|IEN ENOI— -|EN ouTr RND-
=N ouTr 1N ENO T <OUT>
Hoat dong:

Khi ngd vao En=1 thi s& thuc 32 bit ddu phdy dong & ngd vao IN dudc chuyén
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thanh s6 nguyén kép 32 bit ¢6 gid tri 16n nhat nhung khong 16n hon s thuc di cho,
gid tri nay xuat ra ngd ra OUT. Ng& ENO luon c6 trang thdi tin hiéu gidng véi ngd
vao EN. Néu c6 tran sdy ra thi ENO=0.

Lénh nay tdc dong 1én thanh ghi trang thii nhu sau:

BR [ CCl CCO [OV |[OS |OR |STA |RLO | FC

X - - X X 0 X X 1

Vi du:

0.0 FLOOR @40

— —en  Eno—inOT—C D

MDE —|IN OUT[— MD12

Né&u ngd vao 10.0=1 thi gi4 tri tai ngd vao IN (MD8) dugc doc nhu mot s§ thuc 32
bit ddu phdy dong va chuyén thanh s& nguyén kép 32 bit c¢6 gid tri I6n nhi't nhung
khong 16n hon s6 thue da cho. K&t qua dugc luu vao ngd ra MD12. Ngo ra Q4.0=1
né&u 1énh chuyén ddi khong thyc hién hoic c6 tran sdy ra, khi d6 EN=ENO=0.

74.4. LENH LAY PHAN NGUYEN (TRUNC_TRUNCATE DOUBLE
INTEGER PART)

Ky hiéu:
LAD
FBD
STL
FLOOR FLOOR . <IN>»
-EN  ENOF 1= ouEE TRUNC
=1IN ouTr - TN ENOF T <OUT>
Hoat dong:

Khi ngd vao En=1 thi s8 thuc 32 bit ddu phiy dong & ngd vao IN dugc chuyén
thanh s6 nguyén kép 32 bit c¢6 gi4 tri 12 phdn nguyén clia s6 thuc 32 bit ddu phay
dong, gi4 tri ndy xudt ra ngd ra OUT. Ngd ENO ludn c6 trang thdi tin hiéu giéng véi
ngd vao EN. N&u c6 tran sdy ra thi ENO=0.
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Lénh nay tdc ddng 1€n thanh ghi trang thdi nhu sau:

BR [ CCl CCO [OV |[OS |OR |STA |RLO | FC

Vi du:

| 0.0 TRUNC Q4.0

— —{en  Enof—not— D

MDB —|IN OUT— mMD12

Né&u ngd vao 10.0=1 thi gia tri tai ngd vao IN (MD8) dugc doc nhu mot s thuc 32
bit ddu phdy dong va chuyén thanh sd nguyén kép 32 bit 13 phan nguyén cida sd thuc
32 bit ddu phiy dong. K&t qua dugc luu vao ngd ra MD12. Ngo ra Q4.0=1 néu 1énh
chuyén ddi khong thuc hién hodc c6 tran sdy ra, khi &6 EN=ENO=0.

7.5. LENH PHU DINH SO THUC (NEG-R_NEGATE FLOATING-POINT
NUMBER)

Ky hi€u:
LAD FBD STL
NEG_R NEG_R L <IN=>
“|EN ENO[- MO NEGR
Hoat dong:

Khi ngd vao En=1 thi s8 thuc 32 bit ddu phdy dong & ngd vao IN dudc nhan vdi (-
1)
tao thanh s6 thuc c6 ddu ngudc véi sO thuc & ngd, gia tri nay xuitra ngd ra OUT. Ngd
ENO ludn c6 trang thdi tin hiéu giéng véi ngd vao EN.

Lénh nay tdc dong 1€n thanh ghi trang thdi nhu sau:

BR | CCl1 CCO |OV |OS |[OR |STA |RLO |FC
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Vi du:

0.0 NEG R Q4.0

| —len  Enol—InoT—C D

MDBE —|IN OuUT — MD12

N€&u ngd vao 10.0=1 thi gid tri tai ngd vao IN (MD8) dugc doc nhu mot sd thyc 32
bit ddu phiy dong va dudc ddo lai thanh s6 thyc cé ddu ngugc véi dau cla s6 thuc &
ngd vao. K&t qua dudc Ivu vao ngd ra MD12. Ngd ra Q4.0=1 néu lIénh ddo khong thuc
hién, khi d6 EN=ENO=0. Chazlng han: MD8=+6.234%10-3 thi két qua MD12=-
6.234%*10-3.

7.6. CAC LENH BU SO NGUYEN

7.6.1. LENH BU 1 SO NGUYEN 16 BIT (INV-I_ONES COMPLEMENT

INTEGER)
Ky hiéu:
LAD STL
INV_I L <IN>
—|IN___ OuT- T <OUT>
Hoat dong:

Khi ngd vao En=1 thi s6 nguyén 16 bit § ngd vao IN dugc thyc hién 1énh giong
nhu 1énh XOR v6i s6 thap luc phan phan 1a FFFFh. Lénh nay 1am thay d6i trang thdi
bit d6i nghich nhau va gia tri ndy xuit ra ngd ra OUT. Ngd ENO ludn c6 trang théi tin
hiéu giéng véi ngd vao EN.

Lénh nay tdc dong 1€n thanh ghi trang thai nhu sau: Vi du:

BR | CCl1 CCO |OV |OS |[OR |STA |RLO |FC
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0.0 INV_| Q4.0
EN  ENO—noT—C D)

WWWE — | IN OUT— MW10

Né&u ngd vao 10.0=1 thi gid tri tai ngd vao IN (MW8) dugc ddo lai theo tirng bit.
K&t qua dudc luu vao ngd ra MW10. Vi du nhu: MW8=01000010 01110010 thi két
qua MW10=10111101 10001101. Ngd ra Q4.0=1 n&u lénh nay khong thuc hién hoic
¢6 tran say ra, khi d6 EN=ENO=0.

7.62. LENHBU 1 SO NGUYEN KEP 32 BIT (INV-DI_ONES COMPLEMENT
DOUBLE INTEGER)

Ky hiéu:
LAD FBD STL
INV_DI INV_DI
—|EN T ENO - BN ouT[ L INE
INVD
~[IN OuUT- - 1IN ENOF T <OUT>
Hoat dong:

Khi ngd vao En=1 thi s6 nguyén kép 32 bit  ngd vao IN dudc thuc hién 1énh
giong nhu 1énh XOR vdi s§ thap luc phan 12 FFFF FFFFh. Lénh nay 1am thay ddi
trang th4i bit d6i nghich nhau va gid tri ndy xuat ra ngd ra OUT. Ngo ENO lu6n c6
trang thdi tin hiéu gidng v6i ngd vao EN.

Lénh nay tdc dong 1€n thanh ghi trang thai nhu sau: Vi du:

BR | CCl1 CCO |OV |OS |[OR |STA |RLO |FC

1 - - - - 0 1 1 1

— —{EN  "ENO—NOTIC D

MDB —|IN OUT— MD12

Né&u ngd vao 10.0=1 thi gia tri tai ngd vao IN (MD8) dugc ddo lai theo tirng bit.
K&t qua dudc luu vao ngd ra MD12. Vi du nhu: MD8=FFOF FFFO thi k&t qua
MD12=00F0 000F. Ng& ra Q4.0=1 né&u l1&énh nay khong thuc hién hodc ¢6 tran sdy ra,
khi a6 EN=ENO=0.
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7.63. LENH BU 2 SO NGUYEN 16 BIT (NEG-I_TWOS COMPLEMENT

INTEGER)
Ky hiéu:
LAD FBD STl
NEG._I NEG_I L <IN»
—EN ENO[— EN ouT NEGI
=|IN OUT- ~1¥ ENO[ T <OUT>
Hoat dong:

Khi ngd vao En=1 thi s6 nguyén 16 bit & ngd vao IN dugc thyc hién 1énh bu 2.
Lénh bu 2 thyc hién gidng nhu 1énh nhan véi (-1) (vi du tir gi4 tri duong thanh gid tri
am). Gid tri ndy xud't ra ngd ra OUT. Ngd ENO ludn c6 trang théi tin hiéu giéng véi
ngd vao EN ngoai trit néu EN=1 ma ¢6 tran sdy ra thi ENO=0.

Lénh nay tdc ddng 1€n thanh ghi trang thii nhu sau:

BR | CCl1 CCO |OV |OS |[OR |STA |RLO |FC

X X X X X 0 X X 1

Vi du:

0.0 NEG_| Q4.0

— —en  Enol—noT—C D

hWWVWE —{ I OUTF— MwW10
Né&u ngd vao 10.0=1 thi gid tri tai ngd vao IN (MW8) dugc ddo ngudc lai véi gid tri
tai ngd vao. K&t qud dudc luu vao ngd ra MW10. Vi du nhu: MW8=+10 thi k&t qud
MW10=-10. Ngd ra Q4.0=1 né&u Iénh nay khong thuc hién hoic c6 tran sdy ra, khi d6é
EN=ENO=0. N&éu EN=1 va c6 tran sdy ra thi ngd ra ENO=0.

7.6.4. LENH BU 2 SO NGUYEN KEP 32 BIT (NEG-DI_TWOS
COMPLEMENT DOUBLE INTEGER)

Ky hiéu:
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LAD FBD STL
NEG_DI EEEGJﬂUT L <IN»
=N QUTH <IN ENO = T <OUT>
Hoat dong:

Khi ngd vao En=1 thi s6 nguyén kép 32 bit & ngd vao IN dudc thuc hién 1énh bu 2.
Lénh bu 2 thyc hién gidng nhu 1énh nhan véi (-1) (vi du tir gi4 tri duong thanh gid tri
am). Gi4 tri ndy xuitra ngd ra OUT. Ng& ENO ludn c6 trang thdi tin hiéu gi6ng véi
ngd vao EN ngoai trit néu EN=1 ma c6 tran sdy ra thi ENO=0.

Lénh nay tdc dong l1€n thanh ghi trang thdi nhu sau:

BR | CCl1 CCO |OV |OS |[OR |STA |RLO |FC

X X X X X 0 X X 1

Vi du:

100 [NEG DI Q4.0

|F—{en  Eno—InoT—C D

MDB —|IN OUT— MD12

Né&u ngd vao 10.0=1 thi gi4 tri tai ngd vao IN (MD8) dugc ddo ngudgc lai véi gid tri
tai ngd vao. K&t qua dugc luu vao ngd ra MD12. Vi du nhu: MD8=+1000 thi k&t qud
MD12=-1000. Ngé ra Q4.0=1 né€u 1énh nay khdng thyc hién hoic c6 tran sdy ra, khi
d6 EN=ENO=0. N&éu EN=1 va c6 tran sdy ra thi ngd ra ENO=0.

VIII. CAC LENH TOAN HQC

T4t cd cdc 1énh todn hoc déu thyc hién v6i ndi dung hai thanh ghi tich liy ACCU1,
ACCU2 va cung tic dong 1én thanh ghi trang thai nhu sau:

BR | CCl1 CCO |OV |OS |[OR |STA |RLO |FC

X X X X X 0 X X 1

Chi ¢6 1énh ABS (LAy gia tri tuyét d6i clia s6 thuc) 1a tdc dong vao thanh ghi trang
thai khac véi cac 1énh con lai nhu sau:
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BR | CCl1 CCO |OV |OS |[OR |STA |RLO |FC

Trong dé hai bit trang thdi CC1 va CCO dudc thay ddi theo qui tic sau:

CC1|CCO | Y nghia

0 0 K&t qud bing 0 (=0)

K&t qua nhd hon 0

0 1 (<0)

1 0 K&t qué 16n hon 0
>0)

Céc 1énh todn hoc dudc chia lam hai nhém chic ndng 1a nhém chitc ning todn hoc
co ban nhu cdc 1énh cong, trlr, nhan, chia, 14y phan du ctia phép chia va nhém chic
ning todn hoc cao cip nhu cdc 1&énh 14y gid tri tuyét doi, cin bac hai, binh phuong, 13y
Logarithm, thiét lap sO mii cia e(=2,71828...), sin, cos, tg, arsin, arcos, artg. Nhom
chiic niing todn hoc co ban Iam viéc véi s6 nguyén 16 bit, s6 nguyén 32 bit, s thuc 32
bit. C4c 1&énh thudc nhém chifc ning todn hoc cao cap déu lam viéc vdi so thuc.

8.1. NHOM CHUC NANG TOAN HQOC CO BAN

Céc 1énh trong nhém chiic ning todn hoc cd ban ¢6 ky hiéu tudng tu nhau va tac
dong 1&€n thanh ghi trang thidi nhu nhau, c¢6 ky hi¢u nhu sau:

Tén lénh
—EN EMO -
1M1 OUT
-2

EN 12 ngd vao cho phép 1énh todn hoc hoat dong (Enable Input). Biéu dién toan
hang la dit liéu dang s6 nhi phan. Bi€u dién todn hang 1a dia chi dang: I, Q, L, M, D.

ENO 1a ngd cho phép ngd ra hoat dong (Enable Output). Ng6 ra ENO c6 cung
trang thdi v6i ngd vao EN. Loai todn hang 1a dif liéu dang s6 nhi phan. Loai todn

hang la dia chi dang: I, Q, L, M, D.

IN1, IN2: C6 chifc ning phu thudc vao tirng loai 1énh. Gi4 tri tai ngd vao dé thuc
hién 1énh todn hoc, c¢6 todn hang 13 dit liéu tiy vio dang chuyén ddi nhu s6 nguyén
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16 bit, s6 nguyén kép 32 bit, so thuc, todn hang 1a dia chi: I, Q, L, M, D hoic la hiing
s6 n€u 1a s6 nguyén. Khi EN=1 thi 1&énh todn hoc thyc hién va gid tri dugc doc vao
dia chi ngd ra OUT.

OUT: Ngbo ra la k&t qud clia 1énh todn hoc. C6 todn hang 1a dit liéu tiy vao dang
chuyén d6i nhu s6 nguyén 16 bit, s nguyén kép 32 bit, so thuc, todn hang la dia chi:
LQ,L,M,D.

8.1.1. LENH CONG SO NGUYEN 16 BIT (ADD-I_ADD INTERGER)

Ky hi€¢u:

LAD FBD STL
ADD | _ENADD-I [. <IN1>
—HEN ENO|- [ <IN2>
—IN1 —IN1 OUT| LT
-IN2 OUT - T <OUT>
—IN2 ENO|l
Hoat dong:

Khi trang thdi ngd vao EN=1 thi Iénh ADD-I hoat dong, gid tri IN1 va IN2 dugc
cong lai va két qua giti ra ngd ra OUT. Né&u két quéd vudt qué gidi han cho phép cia
s6 nguyén 16 bit thi bit OV va OS Ién 1 vd ENO=0, nén nhitng chtic ning khdc ma
dugc

ndi v6i ngd ENO s& khong hoat dong. Vi du:

10.0 ADD_| Q4.0
——en Eno—NOT—(sD
MWO—]{INT
MW2—IN2  OUT [—MW10

Khi ngd vao 10.0=1 thi 1&énh ADD-I hoat ddng, két qua cia 1énh cong MWO+MW?2
dudc xult ra ngd MW10. Néu két qua nim ngoai ving hoat dong clia s6 nguyén 16
bit thi Q4.0=1.

8.1.2. LENH TRU SO NGUYEN 16 BIT (SUB-I_SUBTRACT INTERGER)

Ky hiéu:
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LAD FBD STL
SUB_| -E"SUB_l L <INIl>
—EN ENO [ <IN2>
—{IN1 —IN1 OUT| B
—INZ ENOR
Hoat dong:

Khi trang thdi ngd vao EN=1 thi 1énh SUB-I hoat dong, gid tr1 IN1 tru gid tri IN2
va k€t qua gli ra ngd ra OUT. N€u két qud vugt qua gidi han cho phép clia s6 nguyén
16 bit thi bit OV va OS Ién 1 va ENO=0, nén nhitng chtic ning khidc ma dudc ndi véi
ngd ENO s€ khong hoat dong.

Vidu:
| 0.0 SUB_| Q4.0
——en  Eno—|NnOTH(SD
MO —] IN1
MW2—IN2  OUT — Mwi10

Khi ngd vao 10.0=1 thi 1énh SUB-I hoat dong, k€t qua cta lénh trtt MWO-MW2
dugc xuit ra ngd MW10. N&u két qud nim ngoai ving hoat dong clia sd nguyén 16
bit hodc 10.0=0 thi Q4.0=1.

8.1.3. LENH NHAN SO NGUYEN 16 BIT (MUL-I _MULTIPLY INTERGER)

Ky hiéu:
LAD FBD STL
MUL_I
MUL_I gy L <INI>
—EN ENOf- [ <IN2>
—IN1 - IN1l OUTp[- e |
TlIN2_OUT- T <OUT>
—INZ ENO
Hoat dong:

Khi trang thdi ngd vao EN=1 thi 1énh MUL-I hoat dong, gid tri IN1 va IN2 dugc
nhan lai va k&t qud gi ra ngd ra OUT. Né&u két qud vudt qui gidi han cho phép cia
s6 nguyén 16 bit thi bit OV va OS 1&én 1 vd ENO=0, nén nhitng chic ning khidc ma
dudc ndi véi ngd ENO sé khong hoat dong.
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Vi du:

10.0 MUL_| Q4.0
——Een Enol—INOTH(SD)
MWO —{IN{

MW2—{IN2  OUT—MWA10

Khi ngd vao 10.0=1 thi 1énh MUL-I hoat dong, k&t qué clia 1énh nhAn MWO*MW2
dugc xuit ra ngd MW10. N&u két qud nim ngoai ving hoat dong clia sd nguyén 16
bit thi Q4.0=1.

8.1.4. LENH CHIA SO NGUYEN 16 BIT (DIV-I_DIVIDE INTERGER)

Ky hiéu:
LAD FBD STL
DIV_| — L <INI>
—EN ENO[- [ <IN2>
—~IN1 —{IN1 OUT} I
=IN2 OUT T <OUT>
—INZ ENOR
Hoat dong:

Khi trang thdi ngd vao EN=1 thi 1&énh DIV-I hoat dong, gid tri IN1 dudc chia bdi
gid tri IN2 va k&t qua giti ra ngd ra OUT. Né&u két qua vugt qué gidi han cho phép clia
s0 nguyén 16 bit thi bit OV va OS Ién 1 va ENO=0, nén nhitng chitc ning khac ma
dugc ndi véi ngd ENO s& khong hoat dong.

Vi du:
1 0.0 DIV_| Q4.0
——En  ENO[—NOT—(SD)
MWO—]INT
MW2—{IN2  OUT —MW10

Khi ngd vao 10.0=1 thi 1&énh DIV-I hoat dong, két qué ctia 1énh chiaMWO0 bdi
MW?2 dugc xuit ra ngd MW10. N&u k&t qua nim ngoai viing hoat dong cia s6
nguyén 16 bit thi Q4.0=1.

8.1.5. LENH CONG SO NGUYEN KEP 32 BIT (ADD-DI_ADD DOUBLE
INTERGER)

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Ky hi€u:

LAD FBED STL
ADD DI
ADD_DI ey . <«INl>

—EN ENO|- [ <IN2>
—{IN1 ~IN1 OUTp 4+ D

—IN2 OUT- T <OUT>

—IN2 ENOF
Hoat dong:

Khi trang thdi ngd vao EN=1 thi 1&énh ADD-DI hoat dong, gid tri IN1 va IN2 dudgc
cong lai va k&t qua giti ra ngd ra OUT. N&u k&t qua vudt qua gidi han cho phép clia
s6 nguyén kép 32 bit thi bit OV va OS 1én 1 va ENO=0, nén nhitng chifc ning khic
ma dugc ndi v6i ngd ENO s& khong hoat dong.

Vidu:
0.0 ADD_DI Q4.0
——en Eno|—{nOT}—(SD
MDO—{IN1
MD4—IN2  OUT—MD10

Khi ngd vao 10.0=1 thi 1énh ADD-DI hoat dong, k&t qud cta lénh cong
MD0+MD4 dugc xuit ra ngd MD10. Néu k&t qud nim ngoai viing hoat dong clia s6
nguyén kép 32 bit thi Q4.0=1.

8.1.6. LENH TRU SO NGUYEN KEP 32 BIT (SUB-DI_SUBTRACT DOUBLE
INTERGER)

Ky hiéu:
LAD
FBD
STL
SUB DI
SUB_D| —EN LL <INl>»
—EN ENO} [ <IN2>
—{IN1 —IN1 OUT} LD
N2 O T <OUT>
— IN2 ENOR
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Hoat dong:

Khi trang thdi ngd vao EN=1 thi 1&énh SUB-DI hoat dong, gid tri IN1 trir gid tri IN2
va k&t qud gti ra ngd ra OUT. Né&u két qud vugt qud gidi han cho phép clia sd nguyén
kép 32 bit thi bit OV va OS 1én 1 va ENO=0, nén nhitng chitc ning khdc ma dugc ndi
v61 ngd ENO sé khong hoat dong.

Vidu:
| 0.0 SUB_DI Q4.0
——en Enof—noT—CsD
MDO —IN1
MD4—IN2 O |— MD10

Khi ngd vao 10.0=1 thi 1énh SUB-DI hoat dong, k&t qud clia 1énh trir MDO-MD4
dugc xuat ra ngd MD10. Néu két qud nim ngoai viing hoat dong clia sd nguyén kép
32 bit hodc 10.0=0 thi Q4.0=1.

8.1.7. LENH NHAN SO NGUYEN KEP 32 BIT (MUL-DI_MULTIPLY
DOUBLE INTERGER)

Ky hiéu:
LAD
FBD

STL

MUL_DI
—EN  ENOJ[-
—IN1

—IN2  OUT

T L <IN1>

L <IN2>
*D
T <OUT>

Hoat dong:

Khi trang thdi ngd vao EN=1 thi 1&énh MUL-DI hoat dong, gid tri IN1 va IN2 dudgc
nhan lai va k&t qud gi ra ngd ra OUT. Néu két qud vudt quéd gidi han cho phép cia
s6 nguyén kép 32 bit thi bit OV va OS 1én 1 va ENO=0, nén nhitng chifc ning khic
ma dudc ndi v6i ngd ENO s& khong hoat dong.
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Vi du:

1 0.0 MUL_DI Q@40
—en  Eno—INoTH(sD)
MDO—]IN
MD4—IN2 OUT}—MD10

Khi ngd vao 10.0=1 thi Iénh MUL-DI hoat ddng, két qud cda lénh nhin
MDO0*MD4 dugc xuit ra ngd MD10. N&u két qua nim ngoai viing hoat dong clia s6
nguyén kép 32 bit thi Q4.0=1.

8.1.8. LENH CHIA SO NGUYEN KEP 32 BIT (DIV-DI_DIVIDE DOUBLE
INTERGER)

Ky hiéu:
LAD FBD STL
DIV_D A L <INI»
—|EN ENO- [ <IN2>
—IN1 - IN1 ouTH D
—IN2 OUT[- T <OUT>
-{INZ2  ENOR
Hoat dong:

Khi trang thdi ngd vao EN=1 thi 1&énh DIV-DI hoat dong, gia tri IN1 dudc chia bdi
gid tri IN2 va két qud gilti ra ngd ra OUT. N€u két qué vugt qud gidi han cho phép clia
s6 nguyén kép 32 bit thi bit OV va OS 1én 1 va ENO=0, nén nhitng chifc ning khic
ma dudc ndi v6i ngd ENO s& khong hoat dong.

Vi du:
1 0.0 DIV_DI Q4.0
——en  Enol—]noT—(5D
MDO— IN1
MD4—IN2 OUT —MD10

Khi ngd vao 10.0=1 thi 1énh DIV-DI hoat dong, k&t qud clia I1énh chia MDO bdi
MD4 dugc xuit ra ngd MD10. N&u k&t qui nim ngoai ving hoat dong clia sd nguyén
kép 32 bit thi Q4.0=1.

$.1.9. LENH LAY PHAN DU CUA PHEP CHIA SO NGUYEN KEP 32 BIT
(MOD-DI_RETURN FRACTION DOUBLE INTEGER)
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Ky hiéu:

LAD
FBD
STL
MOD DI
MOD_DI dew L <INIl>
—EN ENO|- [ <IN2>
—{In1 <INl OUTp M OD
—IN2 OUTI [ <OUT>
+IN2 ENOF
Hoat dong:

Khi trang thdi ngd vao EN=1 thi 1énh MOD-DI hoat ddng, gid tri IN1 dugc chia
bJi gid tri IN2 va k&t qua phan du dudc gilti ra ngd ra OUT. Né&u k&t qua vugt qud gidi
han cho phép ctia s& nguyén kép 32 bit thi bit OV va OS 1én 1 vd ENO=0, nén nhitng
chic ning khdc ma dudc ndi véi ngd ENO sé khong hoat dong.

Vi du:
100 MCOD_DI @4.0
——{en  Enol—nOTH(SD
MDD— IN1
MD4— IN2  OUT—MD10

Khi ngd vao 10.0=1 thi 1énh MOD-DI hoat dong, k&t qua phin du cda lénh chia
MDO0:MD4 dudc xuit ra ngd MD10. Néu két qud nim ngoai vung hoat dong clia s6
nguyén kép 32 bit thi Q4.0=1.

8.1.10. LENH CONG SO THUC 32 BIT (ADD-R_ADD REAL)
Ky hiéu:
LAD
FBD

STL
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ADD_R
EN ENO
—IN1
N2 OUT - L <INI>
L <IN2>
+R
T <OUT>

Hoat dong:

Khi trang thdi ngd vao EN=1 thi 1&énh ADD-DI hoat dong, gid tri IN1 va IN2 dugc
cong lai va k&t qua giti ra ngd ra OUT. N&u k&t qud vudt qud gii han cho phép clia
s0 thuc 32 bit thi bit OV va OS 1én 1 va ENO=0, nén nhitng chtc ning khdc ma dugc
ndi v6i ngd ENO sé& khong hoat dong.

Vidu:
1 0.0 ADD_R Q4.0
——en  Eno —nOT—(5D
MDC—{IN1
MD4—{IN2  QUT [—MD10

Khi ngd vao 10.0=1 thi Iénh ADD-R hoat dong, k€t qua ctia Iénh cong MD0O+MD4
dudc xuat ra ngd MD10. N&u k&t qua nim ngoai viing hoat dong ctia sd thuc 32 bit thi
Q4.0=1.

8.1.11. LENH TRU SO THUC 32 BIT (SUB-R_SUBTRACT REAL)

Ky hiéu:
LAD FBD STL
SUB_R Jog SHEN L <INI>
-EN EMNO [. <IN2>
—IN1 -4 IN1 OUT LR
-HIN2  QuT T <OUT>
= IN2 ENO
Hoat dong:

Khi trang thdi ngd vao EN=1 thi 1énh SUB-R hoat dong, gid tr1 IN1 tru gid tri IN2
va k&t qud gilri ra ngd ra OUT. N&u k&t qud vugt qua gidi han cho phép cilia sd thuc 32
bit thi bit OV va OS 1én 1 va ENO=0, nén nhitng chtic ning khdc ma dugc ndi véi ngd
ENO sé& khong hoat dong.
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Vidu:

| 0.0 SUB_R Q4.0
——en  Eno —{noT—(sD
MDD —{IN1
MD4—{IN2 OUT —MD10

Khi ngd vao 10.0=1 thi 1énh SUB-R hoat ddng, két qua cda lénh trit MD0O-MD4
dudc xuit ra ngd MD10. N€u két qud nim ngoai ving hoat dong clia s6 thuc 32 bit
hodc 10.0=0 thi Q4.0=1.

8.1.12. LENH NHAN SO THUC 32 BIT (MUL-R_MULTIPLY REAL)

Ky hiéu:
LAD
FBD
STL
MUL_R "EHMUL-R L. <INI>
—EN ENO |- [. <IN2>
—IN1 4181 OUT| e R
-IN2  OUT| | . I <OUT>
Hoat dong:

Khi trang thdi ngd vao EN=1 thi 1énh MUL-R hoat dong, gid tri IN1 va IN2 dugc
nhan lai va k&t qud gii ra ngd ra OUT. Né&u két qud vudt quéd gidi han cho phép cia
s6 thyc 32 bit thi bit OV va OS 1én 1 vi ENO=0, nén nhitng chitc ning khic ma dudc
ndi v6i ngd ENO s& khong hoat dong.

Vidu:
10.0 MUL_R Q4.0
—Fn  EnO [—NOT—(S5D)
MDO—{IN{
MD4—{IN2  OUT —MD10

Khi ngd vao 10.0=1 thi Iénh MUL-R hoat dong, k&t qué ctia 1énh nhAn MDO0*MD4
dudc xuat ra ngd MD10. N&u k&t qua nim ngoai viing hoat dong ctia sd thuc 32 bit thi
Q4.0=1.
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8.1.13. LENH CHIA sO THUC 32 BIT (DIV-R_DIVIDE REAL)

Ky hiéu:
LAD FED STL
OV R L HEE L <INI>
HEN  ENO [ <IN2»
-IN1 4 IN1 OUT R
HIN2  OUT I <OUT>
4 IN2 ENO
Hoat dong:

Khi trang thdi ngd vao EN=1 thi 1énh DIV-R hoat ddong, gid tri IN1 dudc chia bdi
gid tri IN2 va k&t qua giti ra ngd ra OUT. Né&u két qua vugt qué gidi han cho phép clia
s0 thuc 32 bit thi bit OV va OS 1én 1 va ENO=0, nén nhitng chtc ning khdc ma dugc
ndi v6i ngd ENO sé& khong hoat dong.

Vi du:
‘ 10,0 DV_R , Q4.0
|| EN  ENo —NOTF(8D
‘ MDO—{IN1
MD4—{IN2 QUT F—MD1D

Khi ngd vao 10.0=1 thi 1énh DIV-R hoat dong, k&t qua ctia 1énh chia MDO béi
MD4 dugce xuit ra ngd MD10. Néu k&t qua nim ngoai ving hoat dong clia s thuc 32
bit thi Q4.0=1.

8.2. NHOM CHUC NANG TOAN HQC CAO CAP

C4c 1énh trong nhém chifc ning todn hoc cao cap c¢6 ky hiéu tuong tu, c6 ky hiéu
nhu sau:

Tén lénh
"|EM ENO[
=N OuUTHF

EN 12 ngd vao cho phép 1énh todn hoc hoat dong (Enable Input). Biéu dién todn
hang la dit liéu dang s6 nhi phan. Bi€u dién todn hang 1a dia chi dang: I, Q, L, M, D.

ENO 1a ngd cho phép ngd ra hoat dong (Enable Output). Ng6 ra ENO c6 cung
trang th4i v6i ngd vao EN. Loai todn hang 13 dit liéu dang s& nhi phan. Loai todn
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hang la dia chi dang: I, Q, L, M, D.

IN: C6 chifc ning phu thudc vao tirng loai 1énh. Gi4 tri tai ngd vao d€ thuc hién
1&nh todn hoc, c6 todn hang 1 dit liéu dang sd thuc, todn hang 1a dia chi: I, Q, L, M,
D. Khi EN=1 thi Iénh todn hoc thuc hién va gid tri dugc doc vao dia chi ngd ra OUT.

OUT: Ngb ra la k&t qud clia 1énh todn hoc. C6 todn hang 1a dit liéu dang s& thuc,
toan hang la dia chi: I, Q, L, M, D.

8.2.1. Lénh 14y gi4 tri tuyét doi (ABS- Establish the Absolute Value of a
Floating-Point Number)

Ky hiéu:
LAD/FBD STL
ABS L  <IN>
TIEN ENO[ ARS
-IN__ OUT|- T <OUT>
Hoat dong:

Lénh ABS lay gid tri tuyét doi ctia sd thuc khi trang thdi tin hiéu tai ngd vao
EN=1, ngd ra ENO c6 clung trang thdi v6i ngd vao EN. K&t qud dugc xuit ra ngd ra
OUT.

Vi du:

00 [ aBS Q4.0

.
| —en  Enol—not—C D

tMDE —|IN OUT— mMD12

Khi 10.0=1 thi gi4 tri tuyét d6i cia MD8 dugc xuit ra tai ngd ra MD12. Ching han
MD8=-12.2 thi MD12=12.2. Ngo ra Q4.0=1 khi 1€nh khong thuc hi€én (EN=ENO=0).

8.2.2. LENH TINH CAN BAC HAI (SQRT- ESTABLISH THE SQUARE
ROOT)

Ky hiéu:
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LAD/FED STL

SQRT L <IN»
4EN ENO -
SQRT
4N OUT |- T <OUT>

Hoat dong:
Lénh SQRT dung dé tinh cin bic hai clia s thuc khi trang thdi tin hiéu tai ngd

vao EN=1, ngd ra ENO c6 cung trang thdi v6i ngd vao EN. Lénh nay chi thuc hién
véi nhitng s6 thue >=0. K&t qua dugc xuit ra ngd ra OUT.

8.2.3. LENH TINH BINH PHUONG (SQR- ESTABLISH THE SQUARE)

Ky hiéu:
LAD/FBD STL
SGR
{en ) L.  <IN>
SQR
!N OUT |- T <OUT>
Hoat dong:

Lénh SQR dung d€ tinh binh phudng s6 thyc khi trang thdi tin hiéu tai ngd vao
EN=1, ngd ra ENO c6 clung trang thdi v6i ngd vao EN. K&t qud dugc xuit ra ngd ra
OUT.

8.24. LENH TINH LOGARIT CO SO E(LN- ESTABLISH THE NATURAL
LOGARITHM)

Ky hiéu:
LAD/FBD
STL
e LNE " L <IN»
al NO —
[ N

-IN OUT - T <OUT»>

Hoat dong:

Lénh LN diung dé tinh Logarit cd sd e so thuc khi trang théi tin hiéu tai ngd vao
EN=1, ngd ra ENO c6 clung trang thdi v6i ngd vao EN. K&t qud dugc xuit ra ngd ra

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

OUT.

8.2.5. LENH TiNH LUY THUA CUA CO SO E (EXP- ESTABLISH THE
EXPONENTIAL VALUE)

Ky hiéu:
LAD/FBD STL
ENEXPENO L <IN>
i 3 EXP
-{IN OUT - T <OUT>
Hoat dong:

Lénh EXP dung d€ tinh liiy thita cd s6 e ctia s6 thuc (ex) khi trang thai tin hiéu tai
ngd vao EN=1, ngd ra ENO c¢6 cling trang thdi véi ngd vao EN. K&t qu dugc xuit ra
ngo ra OUT.

8.2.6. LENH SIN (SIN- ESTABLISH THE SINE VALUE)

Ky hiéu:
LAD/FBD STL
ENSIN . L <IN»
i i STN
N OUT T <OUT>
Hoat dong:

Lénh SIN diing d€ tinh sin clia s6 thuc, s& thuc dai dién cho mot géc c6 thi
nguyén la radian. Khi trang thai tin hiéu tai ngd vao EN=1, ngd ra ENO c6 cung trang
thdi v6i ngd vao EN. K&t qua dugc xuit ra ngd ra OUT.

8.2.7. LENH COS (COS- ESTABLISH THE COSINE VALUE)
Ky hiéu:

LAD/FBD
STL
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Cos .  <IN>»
COS
T <OUT>

Hoat dong:

Lénh COS diing d€ tinh Cos clia s6 thuc, sd thuc dai dién cho mot géc 6 thi
nguyén la radian. Khi trang thai tin hiéu tai ngd vao EN=1, ngd ra ENO c6 clung trang
thdi v6i ngd vao EN. K&t qua dugc xuitra ngd ra OUT.

8.2.8. LENH TG (TAN- ESTABLISH THE TANGENT VALUE)

Ky hi€u:
LAD/FBD STL
ENTANENO L <IN>
B TAN
—IN OUT - T <OUT>
Hoat dong:

Lénh TAN dung d€ tinh tg cda so thyc, sd thyc dai dién cho mot géc cé thif
nguyén la radian. Khi trang thdi tin hi€u tai ngd vao EN=1, ngd ra ENO c6 cung trang
thdi v6i ngd vao EN. K&t qua dugc xuit ra ngd ra OUT.

8.2.9. LENH ARSIN (ASIN- ESTABLISH THE ARC SINE VALUE)

Ky hiéu:
LAD/FBD STL
EI\I“!'LSII I\;IENC) L <IN>
1 i ASIN
I OUT |- T <OUT>
Hoat dong:

Lénh ASIN dung d€ tinh arsin ctia s6 thyc vdi gid tri ngd vao nim trong khodng tir
(-1<= gia tri vio<=+1), sd thyc dai dién cho mdt géc ¢ thif nguyén la radian. Khi
trang thdi tin hi€u tai ngd vao EN=1, ngd ra ENO c6 cung trang thdi v6i ngd vao EN.
K&t qua dudc xui't ra ngd ra OUT.

8.2.10. LENH ARCOS (ACOS- ESTABLISH THE ARC COSINE VALUE)
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Ky hi€u:

LAD/FBD
STL
ACOS
e sl L <IN
ACOS
1N OuTk T <OUT>
Hoat dong:

Lénh ACOS duing d€ tinh arcos clia s6 thuc vdi gid tri ngd vao nim trong khodng
tlr (-1<= gi4 tri vio<=+1), s0 thuc dai dién cho mdt géc c6 thit nguyén la radian. Khi
trang thdi tin hi€u tai ngd vao EN=1, ngd ra ENO c6 cung trang thdi v6i ngd vao EN.
K&t qua dugc xuat ra ngd ra OUT.

8.2.11. LENH ARTG (ATAN- ESTABLISH THE ARC TANGENT VALUE)

Ky hiéu:
LAD/FBD STL
E&TANE 5 L <IN
i ner ATAN
~IN OuUT|- T <OUT>
Hoat dong:

Lénh ATAN dung d€ tinh artg clia s6 thuc, sd thuc dai dién cho mot géc c6 thit
nguyén la radian. Khi trang thai tin hi€u tai ngd vao EN=1, ngd ra ENO c¢6 cung trang
thdi véi ngd vao EN. K&t qua dudc xudtra ngd ra OUT.
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CHUONG 4

CHUONG 4 CAC LENH GOI CHUC

NANG PAT BIET

L LENH MG KHOI DU LIEU (OPN_OPEN DATA BLOCK)
Ky hiéu:
LAD FBD STL OPN DB <n>

DB «<n>
DB <n> OPN

—(OPN )~

DB <n>: Chi s6 dit liéu cAn m&, s& khdi dit liéu phu thudc vao tirng loai CPU.
Biéu dién to4dn hang 13 dit liéu dang khoi DB.

Hoat dong: Lénh md khoi dit liéu cho phép mé khoi dit liéu toan cuc hodc khoi dit
liéu cuc bd. CPU c6 hai thanh ghi khdi dif liéu 12 DB va DI nén c6 thé md hai khdi dir
liéu cing mot lic. Lénh OPN 1a 1énh mé khdi dit liéu khong diéu kién. S& cta khéi
dit liéu dugc truyén dén thanh ghi DB hoic DI. Lénh mé khdi dit liéu truy cip tudn ty
céc khoi dit liéu phu thudc vao dung lugng clia thanh ghi.

Vi du:

Netwu:u|rk 1 I'CIJ.CI DBID
| |

Metwork 2 DEX00 Q4

Khoi dir liéu DB1 dudge mé khi ngd vao 10.0=1. Bit dit liéu chita trong khoi dit liéu
DB1 1a DBXO0.0 dugc truyén d&én ngd ra Q4.0.

1L LENH GOI CHUC NANG/CHUC NANG HE THONG (FC/SFC_CALL
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FC/SFC FROM COIL)
Ky hiéu:
LAD FBD STL CC FC/SFC <n>

FCaEFC <n>
—{cArL )

FC/SFC <n>: Chi s6 thit tu cia khdi FC/SFC, phu thudc vao tirng loai CPU. Biéu
dién todn hang la dit liéu dang kh&i FC/SFC.

Hoat dong: Lénh CALL dung d€ goi chifc ning (FC) va chic ning hé thong
(SFC) & dang c6 diéu kién hoic khong c6 diéu kién. Lénh goi chi dugc thuc thi néu
ké&t qua phép
todn Logic RLO=1. N&u 1énh CALL dugc thyc thi thi: € Dia chi clia 1énh goi dugc luu

trit. € Vung dit liéu cuc bod trude dude thay thé€ bing vung dif liéu cuc

bd hién hanh. @ Bit MA (bit kich hoat ving MCR) dudc dich vao thanh ghi con

trd B. € Ving dif liéu cuc bd clia chiic ning goi khdi mdi dudc tao ra. Sau 1énh goi

khoi, chuong trinh ti€p tuc thuc hién cdc 1énh ti€p theo trong khoi

FC/SFC. Lénh nay tac dong I€n thanh ghi trang thdi nhu sau:

BR CCl |CCO [OV |OS |OR |STA |RLO FC
Khong diéu 0 0 1 0
kién ) ] ) ) ]
C6 di€u kién - - - - 0 0 1 1 0

Vi du:
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| DBI10

— <oPN
T
I

-

= MCRA -

FC10
< ral L 2Goi khéng didu kién

10.0 Q4.0
| | G

— < MCRD >
] FC11

10.
I
|

<cALL 2Golicé didu kién

Chuong trinh trén dudc viét trong khdi chitc ning FB. Khi chuong trinh thuc hién
dén 1énh OPN thi khoi DB10 dugc md, chitc ning MCR dugc kich hoat. Sau qua
trinh thuc thi thi 1énh goi khong diéu kién kh&i FC10 dugc thuc thi va x3y ra cdc qud
trinh nhu sau:

© Khoi dit liéu DB10 dugc dua vao khdi FB, dia chi goi khdi DB10 nay dudc luu.
Bit MA (Duing kich hoat chitc ning MCR) dugc dich vao con trd B va khi d6 dit mic
0 cho 1&énh goi FC10. Chuong trinh xtt 1y ti€p tuc trong FC10. Né&u chitc ning MCR
dugc kich hoat bgi kh&i FC10 thi né phdi kich hoat lai cing véi FC10. Khi FC10 thuc
hién xong thi chuong trinh quay lai goi khdi FB. Bit MA dugc luu trit, DB10 va khoi
dit liéu cuc by do ngudi ding viét trong khdi FB dudc md trd lai. Chuong trinh ti€p tuc
1am nhitng 1énh k& bing viéc ddnh diu vao trang th4i cda 10.0 d€n ngd ra Q4.0. Lénh
goi FC11 1a 1énh goi khong diéu kién, né chi thuc hién néu 10.1 =1. N&u FC11 thyc
thi thi qué trinh xtt 1y chuong trinh va quay trd lai chuong trinh chinh thyc hién gidng
nhu 1&énh goi khdi FC10.

L. LENH GOI KHOI CHUC NANG (FB_CALL FB FROM BOX)

Ky hiéu:
LAD/FBD STI
L CALL FB <a>DB<n>
FB<n>
—EN ENO —

Ky hiéu trén con phu thudc vao tirng loai khdi FB ma né c6 thé c¢6 nhiéu ngd
vao/ra. Mot khdi FB bao gid ciing phai c6 ngd EN, ENO, tén hoiéc s6 cia FB.

EN 1a ng6 vao cho phép l€nh goi hoat dong (Enable Input). Loai todn hang la di
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liéu dang BOOL, todn hang la dia chidang I, Q, M, L, D.

ENO 1a ngd ra cho phép cédc Iénh sau Iénh goi ma c6 ndi v6i ngd ENO hoat dong
(Enable Output). Ngd ENO c¢6 cung trang thdi v6i ngd vao EN. Loai todn hang la dr
liéu dang BOOL, todn hang la dia chidang I, Q, M, L, D.

FB <n>, DB <n>: Chi s8 ctia khdi FB/DB, phu thudc vio tirng loai CPU. Biéu
dién todn hang la dit liéu dang khoi FB/DB.

Hoat dong: Lénh CALL-FB diung dé€ goi khdi chitc ning (FB) & dang c6 diéu kién
hoic khong c6 diéu kién. Lénh goi chi dugc thuc thi néu két qua phép todn Logic
RLO=1. N&u 1énh CALL-FB dudc thuc thi thi:

© Dia chi cia 1énh goi dugc luu trir.

© Dir liéu ctia hai khoi dit liéu hién hanh (DB toan cuc va DB cuc bd) dugc luu.

© Vung dit liéu cuc bd tru6c dugc thay thé bing viing dit liéu cuc bd hién hanh.

€ Bit MA (bit kich hoat ving MCR) dugc dich vao thanh ghi con trd B.

€ Vung dir liéu cuc bd cia chitc ning goi khoi méi dugc tao ra.

Sau 1énh goi khdi, chuong trinh ti€p tuc xit Iy trong khdi chitc ning da dugc goi.
Bit BR dudc quét d€ ma nhan biét trang thdi ngdé ra ENO. Ngudi st dung phai danh
d4u trang thdi cAn thi€t vao bit BR bing 1&énh luu (SAVE) d€ nhin biét 15i.

Khi m& mot khdi FB hoiic khdi SFB thi khéi DB dudc mé lic trude bi mat. Do d6,
phdi m& khdoi DB lai.

Lénh nay tdc dong 1€én thanh ghi trang thdi nhu sau:

BR CC1 | CCO |OV | OS OR | STA |RLO FC
Kho ié
.Aong dicu X - - - 0 0 X X X
kién
Cé6 diéu kién - - - - 0 0 X X X

Vi du:
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DBI10
< OPN >

< MCRA >

DB 11
FB11 Q4.0

EN ENO—C

DB10
ZOPN >

Chuong trinh trén dugc vi€t trong khdi chitc ning FB bdi ngudi st dung. Khi
chuong trinh thyc hién d€n 1énh OPN thi kh&i DB10 dugc mé va khéi dit liéu cuc bd
DBI11 tir 1énh goi khdi FB11 dudc Iwu, chitc ning MCR dudc kich hoat. Sau qud trinh
thuc thi thi 1énh goi khdng diéu kién khai FB11 dugc thuc thi va x3y ra cdc qud trinh
nhu sau:

Khéi dit liéu DB10 dugc dua vao khdi FB, khéi dit liéu cuc bo DB11 dudc goi tir
1énh goi khdi FB11 dudgc luu. Bit MA (Dung kich hoat chic ning MCR) dudc dich vao
con trd B va khi d6 dit mic O cho 1énh goi FB11. Chuong trinh x{t 1y ti€p tuc trong
FB11. N€u chitc ning MCR dugc kich hoat bdi khoi FC11 thi n6 phdi kich hoat lai
cung v6i FB11. Trang thdi ctia k&€t qua phép todn Logic RLO phdi dudc Iuu vao bit
BR ciia thanh ghi trang thdi bing 1énh SAVE dé x4c dinh 13i trong qu4 trinh goi khoi
FB. Khi FB11 thyc hién xong thi chuong trinh quay lai goi khoi FB. Bit MA dugc luu
trit va khoi dit liéu cuc bd do ngudi dung viét trong khdi FB dude mé trd lai. Néu
FB11 xt 1y ding thi ENO=1, vi vay Q4.0=1.

1v. LENH GQI CHUC NANG (FC_CALL FC FROM BOX)

Ky hiéu:
LAD/FBED STL
FC<n>
_en Eno CALL FC <n>

Ky hiéu trén con phu thudc vio tirng loai khdi FC ma né c6 thé c6 nhiéu ngd vao/ra.
Mot khdi FC bao gid ciling phdi c6 ngd EN, ENO, tén hoic s6 ctia FC.

EN Ia ngd vao cho phép I€nh goi hoat dong (Enable Input). Loai todn hang la di
liéu dang BOOL, todn hang la dia chidang I, Q, M, L, D.
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ENO 12 ngd ra cho phép cdc l&énh sau 1énh goi ma c6 ndi véi ngd ENO hoat dong
(Enable Output). Ngé ENO c6 cung trang thdi v6i ngd vao EN. Loai todn hang la dir
liéu dang BOOL, todn hang la dia chidang I, Q, M, L, D.

FC <n>: Chi s8 ctia khoi FC, phu thudc vao tirng loai CPU. Biéu dién todn hang
12 dit liéu dang khéi FC.

Hoat dong: Lénh CALL-FC dung d€ goi chitc ning (FC) & dang c6 diéu kién
hoic khong c6 diéu kién. Lénh goi chi dugc thuc thi néu két qua phép todn Logic
RLO=1. Né&u lénh CALL-FC dugc thyc thi thi:

9 Dia chi ctia 1€nh goi dugc luu trix.

© Vung dit liéu cuc bd trudec duge thay thé bing ving dit liéu cuc bo hién hanh.

© Bit MA (bit kich hoat ving MCR) dugc dich vao thanh ghi con trd B.

€ Vung dit liéu cuc bd mdi ctia 1€nh goi chic ning dudc tao ra.

Sau 1énh goi khdi, chudng trinh ti€p tuc xtt 1y trong chifc ning da dugc goi. Bit BR
dugc quét d€ ma nhan biét trang thdi ngd ra ENO. Ngudi sit dung phai ddnh di'u trang
thai cAn thi€t vao bit BR bing 1énh luu (SAVE) d€ nhin bi€t 16i. Néu goi chiic ning
va c6 khai bdo trong bdng khai bdo bién c6 ciac ngd IN, OUT, IN-OUT thi c4c ngd
nay dugc thém vao trong chuong trinh goi khdi nhu 12 mdt ngd vao/ra binh thudng.

Khi goi khdi chiic ning FC chiing ta phdi dinh ddu cdc ngd vao/ra tai lic goi.

Lénh nay tdc dong 1€n thanh ghi trang thdi nhu sau:

BR CC1 | CCO |OV |O0OS OR | STA |RLO FC
K.Izéng diéu 0 0
kién X - - -
Cé diéu kién - - - - 0 0
Vi du:

| : DB10

— <OPN >

| < MCRA >

: FC10 FC11 4l
’7_ EN ENO NENOFC 2

Chuong trinh trén dugc vi€t trong khdi chitc ning FB bdi ngudi st dung. Khi
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chuong trinh thyc hién d&€n 1énh OPN thi khdi DB10 dugc md va chitc ning MCR
dudc kich hoat. Sau qu4 trinh thuc thi thi 1énh goi khong diéu kién khai FC10 dudgc
thuc thi va xdy ra cdc qua trinh nhu sau:

© Khai dit liéu DB10 dudc dua vao khoi FB, khoi dit liéu cuc bd dugc goi tir 1énh
goi khoi FB dudc luu. Bit MA (Dung kich hoat chitc ning MCR) dugc dich vao con trd
B va khi d6 dit mic O cho 1énh goi FC10. Chuong trinh xtt 1y ti€p tuc trong FC10.
Néu chitc ning MCR dugc kich hoat b&i khoi FC10 thi né phdi kich hoat lai ciing v6i
FC10. Trang thdi ctia k&€t qu phép todn Logic RLO phai dudc luu vao bit BR clia
thanh ghi trang thdi biing l1énh SAVE d€ xac dinh 13i trong qua trinh goi khoi FB. Khi
FC10 thyc hién xong thi chuong trinh quay lai goi khdi FB. Bit MA dugc luu trit . Sau
khi FC10 thyc thi xong thi chuong trinh xt 1y ti€p tuc goi khdi FB va néu:

ENO=1 thi FC11 dudgc thuc thi.
ENO=0 thi chuong trinh sé& thyc hién ti€p & Nextword k€.
Né&u FC11 xit 1y ding thi ngd ra ENO=1, vi vay Q4.0=1.

V. LENH GOI KHOI CHUC NANG HE THONG (SFB_CALL SYSTEM

FB FROM BOX)
Ky hiéu:
LAD/FBD STL
DE<n>
SFB <n>
—EN ENO — CALL SFB <n>DB<n>»

Ky hiéu trén con phu thudc vao tiing loai khdi SFB ma n6 c6 thé c6 nhiéu ngd
vao/ra. Mot khdi SFB bao gid cling phai c6 ngd EN, ENO, tén hoic so clia SFB.

EN 1a ng6 vao cho phép l€nh goi hoat dong (Enable Input). Loai todn hang la di
liéu dang BOOL, todn hang la dia chidang I, Q, M, L, D.

ENO 1a ngd ra cho phép cédc Iénh sau Iénh goi ma c6 ndi v6i ngd ENO hoat dong
(Enable Output). Ngd ENO c¢6 cung trang thdi v6i ngd vao EN. Loai todn hang 1a dir
liéu dang BOOL, todn hang la dia chidang I, Q, M, L, D.

SFB <n>, DB <n>: Chi s6 ctia khdi SFB/DB, phu thudc vao tirng loai CPU. Biéu
dién todn hang la di liéu dang khdi SFB/DB.

Hoat dong: Lénh CALL-SFB dung d€ goi khdi chiic ning hé thong (SFB) & dang
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c6 diéu kién hodc khong c6 diéu kién. Lénh goi chi dugc thuc thi néu két qui phép
todn Logic RLO=1. N&u 1énh CALL-SFB dudc thuc thi thi:

© Dia chi cua 1énh goi dugc luu trit.

© Dif liéu clia hai khdi dit liéu hién hanh (DB toan cuc va DB cuc
bo) dudc luu.

© Vung dit liéu cuc bd tru6c dugc thay thé bing viing dit liéu cuc bd hién hanh.

© Bit MA (bit kich hoat ving MCR) dudc dich vao thanh ghi con
tré B.

© Vung dit liéu cuc bd cia chitc ning goi khdi méi dugc tao ra.

Sau 1&énh goi khdi, chuong trinh ti€p tuc xtt 1y trong khdi chitc ning hé thdng da dudc

goi. Ngd ra ENO=1 khi kh&i SFB dugc goi (EN=1) va khong c6

10i. Lénh nay tdc dong 1én thanh ghi trang thdi nhu sau:

BR CC1 | CCO | OV | OS OR |[STA | RLO FC
Kho ié
.Aong diéu 0 0
kién X - - - X X
C6 diéu kién - - - - 0 0

Vi du:
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DBI0
C 0PN 2
T MCRA 2
DEB
Q40
SFE A
EN ENO—C D
MI10 —{REQ DOME|—READY
—ID s
ERROR|[—M10.0
—R ID
DWIZ —qp 4 sTATUS|—CODE
DWI4 —gp 5

| SD 4 DB10
, COPN 2

Chuong trinh trén dudc viét trong khdi chitc ning FB bdi ngudi sit dung. Khi
chuong trinh thyc hién d€n 1énh OPN thi kh&i DB10 dugc md va chitc ning MCR
dudc kich hoat. Sau qu4 trinh thuc thi thi 1énh goi khong diéu kién khdi SFB8 dugc
thuc thi va xdy ra cdc qua trinh nhu sau:

© Khoi dit liu DB10 dugc dua vao khdi FB, khoi dit liéu cuc bd duge goi tir 1énh
goi khoi FB dudc luu. Bit MA (Dung kich hoat chitc ning MCR) dugc dich vao con trd
B va khi d6 dit mic O cho 1énh goi SFBS. Chuong trinh xit 1y ti€p tuc trong SFBS.
Néu chitc ning MCR dugc kich hoat b&i khoi SFB8 thi né phai kich hoat lai ciing véi
SFBS. Khi SFBS thuc hién xong thi chuong trinh quay lai goi khoi FB. Bit MA dugc
luu trit va khoi dit liéu cuc bd do ngudi dung viét trong khdi FB dugc md trd lai. Néu
SFBS8 xt Iy ding thi ENO=1, vi vy Q4.0=1.

VI.  LENH GOI CHUC NANG HE THONG (SFC_CALL SYSTEM FC

FROM BOX)
Ky higu:
LAD/FBD STL
SFC <n>
|-l CALL SFC <n>

Ky hiéu trén con phu thudc vio ting loai khdi SFC ma né cé thé cé nhiéu ngd
vao/ra. Mot khdi SFC bao gid cling phai c6 ngd EN, ENO, tén hoic so clia SFC.
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EN 1la ngd vao cho phép 1énh goi hoat ddng (Enable Input). Loai todn hang la dir
liéu dang BOOL, todan hang la dia chi dang I, Q, M, L, D.

ENO Ia ngd ra cho phép cdc Iénh sau 1énh goi ma c6 ndi véi ngd ENO hoat dong
(Enable Output). Ngd ENO c6 cung trang thdi v6i ngd vao EN. Loai todn hang la dir
liéu dang BOOL, todn hang la dia chidang I, Q, M, L, D.

SFC <n>: Chi s8 ctia khdi SFC, phu thudc vao titng loai CPU. Biéu dién todn
hang 13 dif liéu dang khoi SFC.

Hoat dong: Lénh CALL-SFC diing dé goi chiic ning hé thong (SFC) & dang c6
diéu kién hoic khong c6 diéu kién. Lénh goi chi dugc thuc thi n€u k&t qui phép todn
Logic RLO=1. N&u lénh CALL-SFC dudc thyc thi thi:

o bia chi cia 1énh goi dudgc luu tri.
© Vung dit liéu cuc bd trudc dude thay thé bing ving dit liéu cuc bo hién hanh.
© Bit MA (bit kich hoat ving MCR) dugc dich vao thanh ghi con trd B.

o Vung di liéu cuc bd méi cia Iénh goi chitc nang dugc tao ra.

Sau Iénh goi khdi, chuong trinh ti€p tuc xi 1y trong chic ning hé théng SFC da
dugc goi. Ngd ra ENO=1 khi khdi SFC dugc goi (EN=1) va khong c6 156i. Bit BR
dudc quét @€ ma nhan bi€t trang thdi ngd ra ENO. Ngudi st dung phdi ddnh diu
trang th4i can thi€t vio bit BR bing I&énh luu (SAVE) d€ nhan biét 15i.

Lénh nay tdc dong 1€n thanh ghi trang thdi nhu sau:

BR CCl [CCO [OV |OS OR | STA |RLO FC
Kho6 ié
'Aong dicu X - - - 0 0 X X X
kién
C6 diéu kién - - - - 0 0 X X X

Vidu:
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DB10

< QPN >
< MCRA >
SFC20 Q40
EN ENOI—C 2

DBOW12 —|SRCBLK RET_VAL—MW10

DSTELK—MOTOR.SPEED

Chuong trinh trén dudc viét trong khdi chitc ning FB bdi ngudi sit dung. Khi
chuong trinh thyc hién d€n 1énh OPN thi kh&i DB10 dugc md va chitc ning MCR
dudc kich hoat. Sau qu4 trinh thuc thi thi 1énh goi khong diéu kién khdi SFC20 dugc
thuc thi va xdy ra cdc qua trinh nhu sau:

© Khoi dit liéu DB10 dugc dua vao khdi FB, khéi dit liéu cuc bd dugc goi tir 1énh
goi khéi FB dudc Ivu. Bit MA (Dung kich hoat chitc ning MCR) dugc dich vao con trd
B va khi d6 dit midc O cho 1énh goi SFC20. Chuong trinh xt 1y ti€p tuc trong SFC20.
Néu chitc ning MCR dugc kich hoat b&i khoi SFC20 thi né phai kich hoat lai cing véi
SFC20. Khi SFC20 thyc hién xong thi chuong trinh quay lai goi khoi FB. Bit MA dugc
luu trir . Ngo ra Q4.0 phu thudc vao ngd ENO:

ENO=1 thi Q4.0=1.
ENO=0 thi Q4.0=0.

CHUONG 5

CHUONG 5 BANG KY HIEU (SYMBOL TABLE)

L. KHAI NIEM VE DIA CHI TYET POIL, PIA CHI TUGNG PO1
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1.1. PIA CHI TUYET POI:
Dia chi tuyét d6i 1a dia chi tryc ti€p.
Vi du: 10.0, Q4.0 1a dia chi truc tiép.

Khi diing dia chi truc ti€p thi khong can bing ky hiéu, nhung chuong trinh s& khé

doc.
1.2.PIA CHI KY HIEU
Dia chi ky hiéu 1a dia chi sit dung cdc ky hiéu thay vi st dung dia chi tuyét doi.
Vi du: DONGCO, NGOVAOL la céc dia chi ky hiéu.

Céc ky hi€u cho cdc ngd vao, ngd ra, timer, bit nh§ va cédc khoi dugc luu trit trong
bang ky hiéu. Cédc ky hiéu dudc ddnh ddu biing ddu ngoic kép. Khi nhap cdc tén ky
hiéu thi khong cAn phdi dinh ddu ngodc kép ma trinh soan thdo s& thém vao sau khi
nhdp xong.

C6 hai loai ky hiéu 1a ky hi€u chung va ky hi€u cuc bo.

Ky hiéu chung dugc khai bdo trong bang ky hiéu, c6 thé st dung cho tit ca cic
kh6i clia chuong trinh. Tén trong bang ky hiéu phdi 1a duy nh4t, titc 12 mot tén ky
hiéu chi dugc xuit hién mot 1an trong bang ky hiéu.

Ky hiéu cuc bd dudc khai bdo trong phan khai bdo ctia khdi, chiing chi ¢6 thé
duing trong kh&i d6. Tén ky hiéu gidng nhau ciing c¢6 thé sit dung trong phan khai
bdo ctia khdi khéc.

1. CAC THANH PHAN CHINH CUA BANG KY HIRU
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i =¥ Symbol Editor - p\S7 Program(1)\Symbols
Swmbol Table Edit  Inzert Yiew Options  Window Help
B =T = = o =] | [symbol Ascending
B2 p\S7 Program(1)\Symbols H=] E
Symbol Address Data Type Comment
1 [ALARM SC |SFC 19 SFC 19 Query the Acknovdedgment Status of th
2 NGOWADT I 0.0 BOOL Mgovaokhoidong
3 MGCWAQZ | 0.1 BOOL Dungdongeo
4 MNGORA Q 4.0 BOOL Diaukhiandongco
b
Press F1 for help. | HNUM | 2

Béang ky hiéu c6 cdc thanh phan giong nhu cdc phan mém khdc nhu thanh tiéu dé,
thanh menu, thanh cong cu va c6 thanh phan quan trong nha't 1a d€ soan thdo ky hiéu.

Bé4ng soan thdo ky hiéu c6 cdc hang va cdc cdt. C4c cot gdm Symbol chita tén ky
hiéu, Address chita dia chi, Data Type chira loai di liéu, Comment chia 13i binh cho
ky hiéu (c6 thé c6 hodc khong). Mdi mot ky hiéu chi€m mot hang trong bang va cudi
mdi bing c6 mdt hang d€ trong d€ c6 thé thém vao mdt ky hiéu méi.

Trong bang ky hiéu chiing ta ¢6 thé tim nhitng dia chi va thay thé né bing mot dia
chi khdc. Loc nhitng ky hiéu d€ xem, quan sit va c6 thé lién két chiing v6i nhau theo
tha tu tén, dia chi, loai dit liéu, 161 binh, hoat ddng diéu khién va gidm sdt, giao tiép,
15i nhdn... hoic sip x&p dif liéu theo thit tu tén, bing chif cdi ting din hoic gidm din.
C6 thé xuit hodc nhap bing ky hiéu d&€n mot chuong trinh khic theo nhitng file c6
dinh dang sau:

© Dinh dang ASCII (*.ASC) nhu Notepad, Word.

© Dinh dang dif liéu thay thé& (*.DIF) nhu Excel.

© Dinh dang hé thong dif liéu (*.SDF) nhu Access.

© Danh sach cai dit (*.SEQ) nhu STEP 5.

II1. SOAN THAO KY HIEU TRONG LAD/STL/FBD

C6 thé soan thdo ky hiéu trong LAD/STL/FBD biing hai cich: Vio menu
Insert/Symbol hoic nhdp chudt vao todn tif can soan thio ky hiéu va sau d6 chon
Insert Symbol dé cho phép cai dit tén ky hiéu tuong &ng v4i cac dia chi tyét d6i. Tén
ky hiéu dugc nhdp vao bing ky hiéu mot cdch tu dong. N&u tén ky hiéu dugc nhap
triing v6i tén da c6 sin trong bang ky hiéu thi n6 s& hién thi trong mdt mau khic,

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

chiing khong thé st dung lai trong bang ky hiéu.

Trong trinh soan thio LAD/STL/FBD c6 thé quan sit dia chi theo dia chi ky hiéu
hoic dia chi tuyét d6i biing cdch vao menu View chon Sympolic Representation.
D¢ hién thi thong tin cai dit vé& dia chi ky hiéu va dia chi tuyét d6i dudc s dung trong
nextword biing ciach vao menu View chon Sympolic Information.

CHUONG 6

CHUONG 6
CAC KHOITO CHUC

1. TONG QUAN Vi KHOI TO CHUC OB

Khéi OB (Organization Block): La khdi t§ chiic va quan 1y chuong trinh, c6 nhiéu
khdi OB véi cdc dit liéu khic nhau va chiing chi dugc goi bi hé diéu hanh. Khéi td
chitc 12 khdi giao ti€p giita hé diéu hanh ctia CPU v§i chuong trinh ngudi ding.
Nhitng khdi t6 chiic OB dudgce sit dung d€ thuc hién nhitng cong viéc sau:

© Tai thdi di€m CPU khdi dong.

© Quad trinh thyc hién theo chu ky va theo thoi gian.
© Khi c6 10i x4y ra.

© Khi x4y ra ngit phin cing.

Nhitng khdi t6 chiic dude thyc hién theo mifc @6 vu tién ma chiing cho phép. Khai
OB nio c¢6 mic dd vu tién cao hon thi khdi d6 sé& dugc thuc hién trudc.

Khéi duge CPU x1t 1y thudng xuyén va theo chu ky 1a kh&i OB1, chuong trinh
ngudi dung sé dugc chita trong khdi ndy. Con cdc khdi OB khéc thi 1am cdc nhiém vu
khdc nhu: Ngit thoi diém, ngit thdi gian tré, ngit chu ky, ngit phin cting, ngit 15i
khong déng bd, ngit 16i ddng bd, khdi dong.

PLC S7-300 c6 cic loai kh&i t§ chitc sau: OB1 (thuc hién chuong trinh theo chu
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ky), OB10 (thyc hién ngit thdi diém), OB20 (thuc hién ngit theo thdi gian tré), OB35
(thuc hién ngit chu ky), OB40 (thyc hién ngit phan cting), OB80 d€n OB87 (x4c dinh
cédc 16i khong ddng bo), OB100 (1a OB khdi dong), OB121, OB 122 (x4c dinh cic 18i
dong bo).

Bang cic loai khdi OB, quyén wu tién va chifc ning clia cdc loai OB trong S7-300:

Loai OB Chuc ndng Quyén uu tién
OB1 Tt‘n‘rc hi€n chuong trinh theo chu ky ldp |
lai

OB10 Thuc hién ngit thdi diém 2

0OB20 Thyc hién ngit theo thdi gian tré 3

OB35 Thuc hién ngit chu ky 12

OB40 Thuc hién ngit phan cling 16

OBS80-0OBS&7 Xic dinh c4c 16i khong ddong bod 26/28

OB100, OB102 [ OB khdi dong 27

OB121, OB122 | Xdc dinh cdc 15i dong bd OB tuong tng
bi ngit bdi 16i

Quyén vu tién 26/28: Uu tién 12 26 néu 13i x4y ra trong khi mdt OB ¢6 quyén vu tién
thap hon dugc xtt 1y. Uu tién 13 28 né€u 16i x4y ra trong khi mdt OB khdi dong (c6
quyén uu tién 27) dang dudc xi¥ 1y.

. KHOI OB XU LY THEO CHU KY LAP (OB1)

Kh&i OB1 dudc thuc hién trong hé diéu hanh ctia CPU S7 mot cdch lién tuc theo
chu ky. Khi OB1 da dudgc thuc hién xong thi OB1 dudc khdi dong lai bdi hé diéu
hanh. OB1 dugc thuc thi khi qua trinh khdi dong xong. Chiing ta c¢6 thé goi cdc chifc
ning va khdi chitc ning khic nhu FB, FC, SFB, SFC vao khoi OBI.

Khi mot OB khdc dugc goi tir hé diéu hanh thi qud trinh x 1y theo chu k¥ bi ngit
vi khdi OB1 c6 quyén uu tién thap nhat. BAt ky mot khdi OB nao khic ciing c6 thé
ngit chuong trinh chinh va ty X Iy chuong trinh cda né, sau khi x{ 1y xong thi n6 tra
vé OB1 ngay vi tri ma n6 ngit. Néu mot OB c6 quyén cao hon OB dang xit 1y dugc
goi thi OB dang xit 1y bi ngit ngay sau khi hoan thanh ciu 1énh. Hé diéu hanh nhé
thanh ghi ngiin x&p cho khdi bi ngit. C4c thong tin clia thanh ghi nay sé dugc khoi
phuc lai khi hé di€u hanh bit dau x& 1y lai khoi bi ngit.

Khi OB1 thyc thi xong thi hé diéu hanh gdi dit liéu cuc bd d&€n bo dém ngd ra va
cap nhat thong tin tir bd dém ngd vao trude khi khdi dong lai khoi OB1.
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S7-300 c6 bo gidm sat thdi gian quét cyc dai va cuc tiéu. N&u thdi gian quét nim
ngoai viing nay thi s& c6 mot 16i sdy ra. Thdi gian quét cho phép nay cé thé thay ddi
bing cédch sit dung chiic ning hé thdng SFC43. Né€u c6 15i sdy ra thi hé diéu hanh goi
khoi OB80 (OB xdc dinh thdi gian 16i), n€u OB80 khong dudc 1ap trinh thi CPU
chuyén sang ch& do STOP. Thdi gian quét cho phép cuc dai 1a 150ms.

L. KHOI OB XU LY NGAT THOI PIEM (OB10)

Ngit thoi dudc st dung cho mdt chudng trinh xdc dinh dudc goi trong OB10 &
mot di€m thdi gian xdc dinh hay khéi dong theo chu ky tai di€m thdi gian nay nhu
mdi phiit, mdi gidy, mdi ngay, mdi tuan, mdi thang, cudi mdi thing, mdi nim. Ngit
thdi di€ém dugc thi€t k& bing cong cu “HW-Config” clia chuong trinh STEP7 hoic st
dung chitc ning hé thodng SFC28 clia hé thong.

Properties - CPU314 - [RD/52)
Eeneral | Startup ] Cycle ¢ Clack Memany I Retentive Memomn ] |nkerrupts
Time-Df-Day Interupts l Cuelic Intarupt | Diagnostics / Clack
Pricrity Active  Execution Start Date Time
OB10: IE =3 lEvery Mirwte :I ID‘I 01,94 I[HIIJEI;EIEI
OB 2 I None =] Joronss [o0:00:00
iz I |mone x| Jormiss Joo-00:00
oeTe |2 IR [ =] [ororss [o0-00:00
BT |2 IR [T ~] [ [o0.00:00
oeis |2 ™ |nore x| |oro1s4 | 00:00:00
(R | I= IH""" ;I |||||||':.-j | 00
[EF: I/ = ]H.:r.r:- ] |01.01,54 | 00
sl | vt

Né&u hop diéu khién Active dudc tic dong thi OB ngit thdi di€ém sé dudc khdi

dong ty dong & mbi 1an khéi dong lai toan bo.
Céc SFC dugc st dung d€ dién khién cdc ngit thdi diém 1a:
© SFC28: bit ngay, gid khéi dong va chu ky.
© SFC29: Xo4 ngit thdi di€m.

© SFC30: Tdc dong ngit thdi di€m.
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© SFC31: Héi ngit thdi diém.

Chiing ta c6 thé tich cuc hoic huy bd ch& dd ngit thdi di€ém bing nhitng ham c6

sin trong hé diéu hanh va do d6 khdng can phdi chuyén CPU vé ché& do STOP.
Ham SFC39 ¢6 tidc dung che ngit.
Ham SFC40 ¢6 tdc dung bd mit na che ngit.

Ham SFC41 c¢6 tidc dung che tit cd cdc ngit c6 mifc wu tién cao hon tin hiéu ngit

dang dugc xu ly.

Ham SFC42 c6 tdc dung bd miit na che tit ci cdc ngdt c6 mic vu tién cao hon
tin hiéu ngit dang dugc x{t Iy.

1Iv.NGAT THOI GIAN TRE (0B20)

Chuong trinh ngit thdi gian tré (OB20) dugc xit 1y véi mot sy 1am cham x4c dinh

sau mot su c6 xac dinh x4y ra. OB20 chi ¢6 thé dugc kich hoat biing viéc goi chic

ning hé thong SFC32. SFC32 ciing dudc st dung cho viéc dit thdi gian tré. Chic

ning ngit thdi gian tré chi c6 thé thuc thi khi CPU dugc dit & ché @6 RUN. Ngoai

chitc ning hé théng SFC32, cidc SFC sau ciing dudc st dung cho mdi quan hé véi

ngit thoi gian tré:

© SFC33: Xo4 ngit thdi gian tré.

© SFC34: Hbi ngdt thoi gian tré.

V.NGAT CHU KY (OB35)

Ngit chu ky cho phép xi Iy mot khdi trong mot khodng thdi gian c6 dinh. Chuin
thdi gian cho OB35 1a 100ms, nghia 1a cit 100ms thi khéi OB35 dudc goi va thuc
hién mot 1dn. C6 thé diéu chinh gid tri nay trong pham vi tir Ims dé&n 1 phit.

Khodng thdi gian ngit chu ky dudc dit c6 dinh va né dudgc lip lai sau mdi khodng
thdi gian dit trudc. Thdi gian gidn doan cu thé 16n hon thdi gian dudc yéu cAu cho xi
ly. Hé diéu hanh s& goi OB35 tai thdi di€m x4c dinh, n€u trong khodng thdi gian cho
phép OB35 xit Iy ma OB35 vAn con hoat dong thi hé di€u hanh s& goi khdi OB80 (OB
ngdt chu ky). O tai thdi diém chay chuong trinh OB ngdt chu ky khong thé dudc diéu
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khién bdi cdc chifc ning hé thong.

Chiing ta c6 th€ tich cuc hodc huy bé ch& do ngit theo chu ky biing nhitng ham
c6 sdn trong hé diéu hanh va do dé khong cAn phdi chuyén CPU vé ch& d6 STOP.

© Ham SFC39 ¢6 tac dung che ngit.
© Ham SFC40 c¢6 tdc dung bd mit na che ngit.

© Ham SFC41 c6 tdc dung che tit cd cdc ngidt c6 mic vu tién cao hon tin hiéu
ngit dang dugc xit 1y.

© Ham SFC42 ¢6 tac dung bd mit na che tit cd cdc ngdt c6 mifc uu tién cao hon

tin hiéu ngit dang dugc x{t Iy.
VI NG[iT PH&N CUNG (0B40)

Chuong trinh trong OB ngdt phan ciing dudc xit 1y ngay 1ap tifc khi xay ra mot sy
c6 xdc dinh. Ngit phan ciing dudc tdc dong tir cdc modul dit biét khac nhau.

Tin hiéu nao cAn dugc khdi dong c6 thé dugc xdc dinh & cdc tham s6 clia cdc
modul tin hiéu (DI, DO, Al, AO) bing cong cu “HW-Config”.

O modul CP va FM thi dit tinh ngdt phan cing dugc dit trong phin trg gidp cla
phan mém ciu hinh clia cdc modul tuong &ng.

Ngit phin cting con c6 thé kich hoat bing cidc ham chifc ning hé thong sau: €
Ham SFC55 dé ghi tham sd dit cAu hinh cho modul.

© Ham SFC56 d€ stra d6i mot vai tham sé cdu hinh ctia modul
trong ch& do RUN.

© Ham SFC57 d€ stra d6i toan bo tham s6 ciu hinh ca modul.

Trong khodng thdi gian thuc hién chuong trinh cia OB40 thi hé thong sé khong nhan
va khong xtt Iy ba't ct mot tin hiéu ngit ciing nao khac.

Chiing ta c6 thé sit dung OB40 d€ x4c dinh gi4 tri gi6i han thich hdp & mdt modul.
Néu gia tri do vugt qué gia tri gidi han thi khoi OB40 dugc goi. Viéc dung khdi OB 40
thi khdng can viét chuong trinh trong cdc khdi khdc. Chuong trinh trong khdi OB40 c6

thé dugc st dung d€ tao ra mot ngit hay diéu khién dy 4n.
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Tin hiéu ngit cting c6 thé:
© Che ngdt nhd ham SFC39.

© Bo mitna che ngdt nhd ham SFC40.

© Che tit cd cdc ngdt c6 mic vu tién cao hon tin hiéu ngdt dang
dugc xr Iy nhd ham SFC41.

© B4 miit na che tit cd cdc ngdt c6 mic wu tién cao hon tin hiéu ngit dang dugc
xU Iy nhd ham SFC42.

VIL NGAT CHUAN POAN, NGAT LOI KHONG PONG BO (OB80..0B87)

L6i khong ddng bd 12 16i trong nhiém vu cia CPU. Chiing x3y ra khong dong bd
trong x& 1y chuong trinh va khong dugc sip x&p vao mdt vi tri chuong trinh x4c dinh.

Né&u mot 18i trong ch€ d6 RUN dugc phat hién va OB béo 18i tuong thich da dugce
lap trinh, thi né dudc goi va xt 1y chuong trinh clia n6. Chudng trinh nay c6 thé: Péng
mach cho mot coi bdo hiéu, tao viéc sao chép dit liéu va ti€p theo tao 1énh STOP,
mdt chuong trinh d€ ghi lai sy x4y ra thudng xuyén ctia 15i, khong dit CPU vao ché
do STOP.

Né&u OB bio 15i cho mot 15i thong thudng khong tdn tai, thi CPU tw dong chuyén
sang ch& @6 STOP. T4t c4 céc tin hiéu ngit bao 16i khong ddng bd déu c6 thé dudc
che hoic bd mit na che nhd stt dung cdc ham chifc ning hé thong:

© Ham SFC39 ¢6 tdc dung che ngit.
© Ham SFC40 c6 tdc dung bd mit na che ngit.

© Ham SFC41 c6 tdc dung che tit cd cdc ngit cé mifc uu tién cao hon tin hiéu

ngit dang dugc xu 1y.
© Ham SFC42 c6 tdc dung bd mit na che tit ci cdc ngit c6 mifc wu tién cao hon

tin hiéu ngit dang dugc x{t Iy.
Béng cdc OB bdo 15i khong dong bo:

Uu

OB Kiéu 16i .
t1I€En

Vidu

OBS80 | Ldi thdi gian 26 Tho1 gian quét chu trinh vugt qua cuc dai
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OBS81 | Mat ngudn cung cAp | 26/28 Hu hdng pin Backup
OB82 | Ngit chuin dodn bt ddy & ngd vao ciia modul cé kha niang
phéng dodn
OB83 | Ngit do chen/di Di chuy&n mot modul tin hiéu dang & ché&
chuyén modul dd hoat dong
OB84 | L6i phan ciing CPU Mic tin hiéu khong ding & dau giao ti€p
MPI
Lbi xtt 1y chuong Ldi trong viéc cAp nhat du 4n (thi€u
OB85 | .
trinh modul)
OB86 | Sai gid d6 m4 rong Hu hdéng thi€t bi m& rong hay DB Slave
OB87 | Lbi truyén thong L&i trong khi doc tin hiéu truyén thdng

VIIL CAC KHOI TO CHUC KHOI PONG (0B100, 0B102)

Céc khdi t8 chitc duge khdi dong riéng bsi hé diéu hanh. C6 nhiéu sy c6 khdi
dong khdc nhau ma né6 s& din dé&n viéc khdi dong cdc khdi t6 chiic lién quan vé6i
nhém uu tién twong tng. Cac khdi t6 chic c6 thé chita mot chuong trinh diéu khién
binh thudng, cling nhv mdt bdn khai bdo. P&i vdi S7-300 c6 khéi dong lai toan bod
dugc thuce hién bdi OB100 va khdi dong ngudi dudc thuc bdi khdi OB102 (chi c6 ddi
vGi CPU 318-2).

CPU thyc hién khéi dong khi:

© Cap ngudn cho CPU.

© Khi chuyén cong tit tlr vi tri STOP sang vi tri RUN hoic RUN-P.

© Sau khi c6 yéu ciu sit dung chic ning giao tiép.

Khdi dong lai toan bd (OB100): Khi thuc hién khdi dong lai toan bd thi bo dém
(PI), timer, bd d€m va bit nhé khdng dudc nhd bdi pin Backup (Non-retentive) bi xo4
va viéc xit Iy chuong trinh trong OB1 bit diu & cAu 1énh dau tién.

Khdéi dong ngudi (OB102): Dung dé khdi dong lai khi ngudn bi mi't. N6 dudc tao
ra trong cAu hinh phan cting (HW-Configuration) khi gdn cdc thong s6 cho CPU. Khi
kh&i dong ngudi thi tat ca cdc bit nhé, bd dém (PI), timer, bd d€m bi xod. Khdi dit
liéu van duy tri gid tri ciia né va chuong trinh dudc x 1y lai véi ciu 1énh dau tién
trong OB1 sau khi kh&i khdi dong OB102 dudc xr 1y.

IX. CAC OB BAO LOI PONG BO (0B121, OB122)
Nhitng 15i khong ddng bo c6 thé dude nim & mot vi tri xdc dinh trong chuong trinh
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né&u 18i x4y ra trong khi xit Iy mdt ciu 1&énh xdc dinh. C4dc OB bio 16i dudc goi dap
ttng vdi 161 ddng bd dugc x{t Iy nhu 12 mot phin clia chuong trinh ¢6 ciing quyén uu
tién v6i khdi dang dude xit 1y khi 18i dugc phat hién. N&u khdi bao 16i khong dong bod
khong dudc khai bao thi khi xdy ra 16i CPU sé& ty dong chuyén tir ch€ 6 RUN sang
ch& @ STOP. Chuong trinh S7 cung cip 3 SFC diing d€ che hoic bd mit na che tin
hiéu ngdt bdo 16i 1ap trinh va 16i truy xua't:

© Ham SFC36 c¢6 tac dung che ngit.
© Ham SFC37 c¢6 tdc dung bd mit na che ngit.
© Ham SFC38 c6 tic dung doc ndi dung thanh ghi bdo kiéu 16i 14p trinh gip phai

OB121: Dung dé bao 16i 1ap trinh. Hé diéu hanh s& goi khdi OB121 khi ¢6 15i xay
ra lién quan dén viéc xi 1y chuong trinh. Vi du nhu mot kh&i khong ton tai trong CPU
ma dugc goi vao trong chuong trinh thi khdi OB121 s& dudc goi.

OB122: Dung dé bdo 16i truy xuat. Hé diéu hanh sé& goi khdi OB122 khi c6 15i
x4y ra trong khi dit liéu dugc truy cAp dé€n mot modul nao dé. Vi du nhw mot modul
bi thi€u hay khong tdn tai trong chuong trinh (vi du modul I/0 khong ton tai) thi khdi
OB122 s€ dugc goi.

"
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CHUONG 6

CHUONG 6

CAC CHUC NANG HE THONG (SFC) VA KHOI CHUC
NANG HE THONG (SFB)

L. GIOI THIEU CHUNG

Kh&i SFC (System Functon): Chifc ning hé thong 12 mot chitc ning dit biét dugc
tich hop trong hé diéu hanh ciia CPU S7 ma c¢6 thé dugc goi gidng nhu mot chifc
ning FC vao trong chudng trinh ngudi st dung khi cin thiét.

Kh6i SFB (System Functon Block): Khdi chitc ning hé thong 1a mot khdi chiic
ning dit biét dugc tich hgp trong hé diéu hanh ctia CPU S7 ma c6 thé dugc goi giong
nhu mot khdi chitc ning FB vao trong chuong trinh ngudi st dung khi can thiét.

Trong cau tric chuong trinh dang hinh thang LAD lu6n ¢6 hai ngd EN va ENO.
Ngd vao EN ding d€ cho phép cic khdi SFC va SFB hoat dong. Ngd ra ENO sé& c6
cung trang th4i v6i ngd vao EN né&u Iénh dudc thuc hién khong c6 16i. Chiing ta c6
thé€ nhan bi€t c6 hay khong c6 16i sdy ra bing viéc st dung khdi SFC va SFB.

Khi st dung khdi SFC d€ x4c dinh 13i trong qud trinh thyc hién chuong trinh trong
trong hé diéu hanh CPU S7-300. N&u c6 13i sdy ra thi chiing ta c6 thé xdc dinh bing
cach ki€m tra bit BR trong thanh ghi trang th4i hoic tai ngd ra RET-VAL (Return
Value_ gid tri trd v&) ctia khoi SFC, gi4 tri trd vé c6 dang dif liéu dang s& nguyén
(INT). Khi ¢6 16i thi bit BR=0 va gi4 tri trd vé RET-VAL la mot s6 a4m (bit tin hiéu 12
1). Khi khong c6 15i thi bit BR=1 va gid tri trd vé RET-VAL 12 mot s& duong (bit tin
hiéu 12 0). C6 hai loai 16i 12 18i chung va 10i dit biét tai ngd ra RET-VAL. Ldi chung
12 16i ma tit ca cdc khoi SFC c6 thé xuit ra va 181 dit biét 12 16i ma cdc khdi SFC c6
thé€ xuit ra ma lién quan d&€n mot chiic ning dit biét nao d6.

CAu tric ciia mot ma 13i chitc ning hé thdng dinh dang ma thap luc phan
(Hexadecimal) nhu sau:

15 8 7 8]

x| lx|x|x|x

Céc bit tir 0 d&€n 7 chi s6 su kién hodc nhém 18i va 16i don. Céc bit tir 8 d&€n 14 chi
dang 181, n€u x=0 chi dang 16i 1a dit biét, n€u x>0 chi dang 16i 12 16i chung.
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Bang gidi thi¢u nhitng chitc ning hé thong SFC, tén hinh thic va chitc ning

ctia khéi SFC:
spc | renhinh Chifc nang
thirc

SFCO [ SET-CLR Dit thdi gian cho hé thdng

SFC1 | READ-CLR DPoc thdi gian clia hé thong

SFC2 SET-RTM bit bd do thoi gian hoat dong

SFC3 | CTRL-RTM Khégi dong, ngirng bd do thdi gian hoat dong

SFC4 | READ-RTM Poc gia tri bd do thoi gian hoat dOng

SFC5 | GADR-LGC Hoi dia chi cia mdt kénh

SFC6 | RD-SINFO Doc thong tin vé khdi OB khdi dong

SFC7 | DP-PRAL Tao ngit phan citng trén khoi DP chii

SFC9 | EN-MSG Cho phép lién lac giita cac khdi, bi€u tugng va trang thai
cdc nhém véi nhau

SFC10 | DIS-MSG Khong cho phép lién lac giita cdc khdi, biéu tugng va
trang thdi cic nhdm v46i nhau

SFC11 [ DPSYC-FR DPong bd nhitng nhém cia DP t6

SFC13 | DPNRM- Poc dit liéu chudn dodn ctia DP t§

DG

SFC14 | DPTD-DAT Poc dit liéu cdng phan b (DP) t6 chuin

SFC15 giVTVR' Ghi dit liéu cdng phan bd (DP) té chudn

SFC17 | ALARM-SQ | Tao thong tin nhin biét giita cdc khoi lién hé

SFC18 | ALARM-S Tao thong tin nhan bi€t ¢d dinh giita cdc khdi lién hé

SFC19 | ALARM-SC | Xem trang thdi nhan biét dit liéu ngd vao

SFC20 | BLKMOV Copy dit liéu trong bing bi€n

SFC21 | FILL Thié€t 1ap gid tri ban ddu cho mot viing nhé

SFC22 | CREAT-DB Tao khoi DB

SFC23 | DEL-DB X6a khoi DB

SFC24 | TEST-DB Kiém tra khdi DB

SFC25 | COMPRESS Nén viung nhd clia chuong trinh ngudi st dung

SFC26 | UPDAT-PI Cap nhat gid tri d€n bd dém ngd vao

SFC27 | UPDAT-PO Cap nhat gid tri d€n bo dém ngd ra

SFC28 | SET-TINT Dbit ngit thdi gian clia ngdy

SFC29 | CAN- TINT B4 viéc ngit thdi gian clia ngay

SFC30 | ACT- TINT Kich hoat vi€c ngdt thdi gian cla ngdy

SFC31 | QRY- TINT Hoi ngit thdi gian clia ngdy
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SFC32 | SRT-DINT Khdi dong ngit thoi gian tré

SFC33 | CAN-DINT | B4 ngit thdi gian tré

SFC34 | QRY- DINT Hdi ngit thoi gian tré

SFC35 | MP-ALM Tao ngit do xi 1y nhiéu phép tinh

SFC36 | MSK-FLT Tao mit na nhitng 16i ddong bd

SFC37 | DMSK-FLT B4 mit na nhitng 18i ddng bo

SFC38 | READ-ERR Doc gid tri thanh ghi 16i

SFC39 | DIS-IRT B4 nhitng ngit mdi va nhitng 16i khong dong bod

SFC40 | EN-IRT Cho phép nhitng ngit mdi va nhitng 16i khong ddng bd

SFC41 | DIS-AIRT Lam tré nhitng ngdt c6 mic vu tién cao hon va nhitng 16i

khdng dong bd
SFC42 | EN-AIRT Cho phép nhitng ngit c6 mifc uu tién cao hon va nhitng 11
khong dong bd

SFC43 | RE-TRIGR Kich lai chu ky gidm sat

SFC44 | REPL-VAL Truyén gi4 tri d€n thanh ghi ACCU1

SFC46 | STP Chuyén CPU vé ch&€ dd STOP

SFC47 | WAIT Lam tré qua trinh thyc thi chuong trinh clia ngudi st dung

SFC48 | SNC-RTCB Lam ddng bod nhitng ddng hd t6

SFC49 | LGC-GADR Poc dia chi ciia modul chi dinh

SFC50 | RD-LGADR Poc tat cd dia chi cia mot modul

SFC51 | RDSYSST Doc ti't ca hoic mot phan trang thdi cia hé thong

SFC52 | WR- Ghi dit liéu chuidn dodn do ngudi diing dinh nghia d&n bo
USMSG dém chuéin dodn

SFC54 | RD-PARM Poc gid tri da dugc dinh nghia

SFC55 | WR- PARM Ghi gid tri dOng

SFC56 EV;XRM Ghi gi4 tri mit dinh

SFC57 | PARM- DPénh diu thong tin d&€n mdt modul
MOD

SFC58 [ WR-REC Ghi vao by ghi dir liéu

SFC59 [ RD-REC Poc gia tri b ghi dit li€u

SFC60 | GD-SND Gdi dir liéu cuc bo (GD)

SFC61 | GD-RCV LAy mdt phin dif liéu clia khoi dit liéu cuc bd (GD)

SFC62 | CONTROL Doc trang thdi cia SFB truyén thong cuc bod

SFC63 | AB-CALL Dong bo ma clia khoi

SFC64 | TIME-TCK Doc thdi gian hé thong

SFC65 | X-SENT Gdi dit liéu dén bo giao ti€p bén ngodi tram S7 cuc bd
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SFC66 | X-RCV Nhan dit liéu tlr bd giao ti€p bén ngoai tram S7 cuc bd

SFC67 | X-GET Doc dit liéu tir bd giao ti€p bén ngoai tram S7 cuc bd

SFC68 | X-PUT Ghi dif liéu dé€n bd giao ti€p bén ngoai tram S7 cuc bd

SFC69 | X-ABORT Ngung mot két ndi truyén thong dang ton tai bén ngoai
tram S7

SFC72 | I-GET DPoc dit liu ti bd giao ti€p bén trong tram S7 cuc bd

SFC73 | I-PUT Ghi dit liéu d€n bd giao ti€p bén trong tram S7 cuc bd

SFC74 | I-ABORT Ngung mot k&t ndi truyén thong dang ton tai bén trong
tram S7

SFC79 | SET bit dit li€u mot vung ngd ra

SFC80 | RSET X6a dir li€u modt vung ngod ra

SFC81 | UBLKMOV Di chuyén khdi ma khong thé ngit

SFC90 | H-CTRL Diéu khié€n hoat dong trong hé thong H

Chitc ning hé thong SFC63 chi tdn tai trong CPU 614.

Bang gidi thiéu nhitng khoi chitc ning hé thong SFB, tén hinh thidc va chite
ning cua khoi SFB:

SFB %elchmh Chitc Ning

SFBO [ CTU Dém Ién

SFB1 | CTD Pé&m xubng

SFB2 | CTUD Pé&m Ién/xudng

SFB3 | TP Tao mot xung

SFB4 [ TON Tao mdt xung vdi thdi gian tré canh 1én

SFB5 | TOF Tao mot xung vdi thdi gian tré canh xudéng
SFB8 | USEND Khong chi dinh gdi dit liéu

SFB9 | URCV Khong chi dinh nhan di liéu

SFB12 | BSENT Gdi doan dit liéu

SFB13 | BRCV Nhin doan dir li€u

SFB14 | GET Poc dit liéu tir bd diéu khién tir xa cia CPU
SFB15 | PUT Ghi dit liéu dén bd diéu khién tir xa cia CPU
SFB16 | PRINT Gd&i dit liéu dén mdy in

SFB19 | START Khdi dong lai hoan toan bing bo diéu khién tir xa
SFB20 | STOP Chuyén vé ch€ do STOP tit bd di€u khién tir xa
SFB21 | RESUME Khdi dong lai bing bd diéu khién tir xa

SFB22 | STATUS Hai tin hiéu cta bd diéu khién tir xa
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SFB23 | USTATUS Nhan tin hiéu cta bd diéu khién tir xa

SFB29 | HS-COUNT Bo d€m ( c6 tdc do cao, cdc chitc ning dudc tich hop)

SFB30 | FREQ-MES Po tan s6

SFB32 | DRUM Sip x&p trat ty

SFB33 | ALARM Tao thong tin cia nhitng khdi lién hé c6 hi€n thi nhan biét

SFB34 | ALARM-8 Tao thong tin clia nhitng khoi lién hé khdng cho 8 tin hiéu

SFB35 | ALARM-8P Tao thong tin clia nhitng khoi lién hé cho 8 tin hiéu

SFB36 | NOTIFY Tao thong tin ctia nhitng khdi lién hé khong hién thi nhan
biét

SFB37 | AR-SENT GdGi dir liéu kich hoat

SFB38 | HSC-A-B Pém A/B

SFB39 [ POS Kich canh 1én

SFB41 | CONT-C Piéu khién tuan tu

SFB42 | CONT-S Diéu khi€n theo budc

SFB43 | PULSEGEN Tao xung

Nhitng kh6i SFB29 va SFB30 chi ton tai trén CPU 312 IFM va CPU 314 IFM.
Nhitng khoi SFB38, SFB39, SFB41, SFB42 va SFB43 chi ton tai trén CPU 314 IFM.

. NHUNG CHUC NANG HE THONG PHUC VU VIEC COPY DU LIEU

2.1. COPY DU LIEU DUNG SFC20

SFC20 diing dé copy dif liéu tai modt viing bd nhé (dit liéu ngudn) d&€n mdt viing

bd nhd khédc (dir liéu dich).

SFC20 c6 thé copy dif liéu tir tdt cd cdc viing nhd ngoai trir viing nhé trong cic

khoi FB, SFB, FC, SFC, OB, SDB, by dé€m, timer, viing nhd ctia thi€t bi ngoai vi.

SFC20 copy dif liéu theo thit ty tir dia chi thAp nhat d€n dia chi cao nhat.

Bédng cdc tham bi€n vao ra ctia ham SFC20 nhu sau:

Tenbién | 0% Ki€u di Viing nhé ¥ nglifa
bién liéu
SRCBLK Ngbd vao | ANY ILQ,M, D,L | Viing nhé can copy
RET- Ngo ra INT LQ.M, D,L | N&u c6 18i x4y ra thi gid tri trd vé
VAL chtra ma 161
DSTBLK Ngb ra ANY ILQ.M, D,L | Viing nhé ndi dit liéu cAn copy dén
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Vi du: Chuong trinh copy mét viing dit li€u sang vung dit liéu khac

Hetwork 1i: Title:

‘ I0.0 Loo1

‘ | { ew

Hetwork 2 Title:

SFCE0
EN ENO

PFM 100.0
BYTE 10 —SRCELE BET VAL —pmal0

PéM 200.0
DITELE —BYTE 10

Hetwork 3 : Tikle:

Loo1

| |
! 1

Q4.0
{
i

BR
Y

Chuong trinh sé& copy 10 byte tit byte nhd c6 dia chi 100 d&€n 10 byte tit byte nhd ¢
dia chi 200. 10.0 dung dé€ cho phép SFC20 1am viéc, néu 10.0=1 thi SFC20 dudc xit 1y,
né€u 10.0=0 thi 1énh nhay s& nhdy d&én nhan LO01 va doc gid tri bit nhd BR d€n ngd ra
Q4.0. Q4.0 @& nhan bi€t SFCO 1am viéc c6 16i hay khong. Khi SFC20 1am viéc thi né
s& ghi dif liéu c6 dia chi tir byte nhé 100 d&€n ngd ra c6 dia chi tir byte nhé 200. N&u
trong qué trinh SFC20 lam viéc ma ¢6 16i thi ma 16i dugc Ivu trong byte nhé MW 10
va bit nhé BR=0.

22. COPY DU LIEU KHONG THE NGAT DUNG SFC81

SFCS81 duing d€ copy dif liéu tai mot viing bo nhé (dit liéu ngudn) d€n mot viing
bo nhd khéc (dit liéu dich). Trong qué trinh copy thi khong dudc ngit bdi cdc SFC
khac.

SFC81 c6 thé copy dit liéu tir tit cd cac viing nhd ngoai trir viilng nhé trong céc
khéi FB, SFB, FC, SFC, OB, SDB, bd dém, timer, viing nhé cia thi€t bi ngoai vi,
nhitng khéi dit liéu khong dudc lién két.

Chidu dai dit lieu c6 thé copy 1a 512 byte.
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Béng cdc tham bi€n vao ra cia ham SFC81 nhu sau:

Tenbien | 04 Kiudd |\ o nho ¥ nghifa
bi€n liéu
SRCBLK Ngbd vao | ANY LLQ,M, D, | Vung nhé cin copy
RET- Ngd ra INT LLQ.M, D,L | N&u c6 16i x4y ra thi gid tri trd vé
VAL chita ma 161
DSTBLK Ngo ra ANY ILQ.M, D,L | Viing nhé ndi dit liéu cin copy dén

23.  THIET LAP GIA TRI BAN PAU TRONG MOT VUNG NHG SU
DUNG SF(C21

SFC21 dung dé tao dit liéu ban ddu tai mot vung b nhd (dir li€u dich) véi dir lieu
chita trong mot viing bd nhd khac (dit liéu ngudn). SFC21 copy vao viung dit liéu dich
cho téi khi viing nhé nay day.

SFC21 c6 thé copy dif liéu tir tit ca cdc viing nhS ngoai tri viing nhd trong cic
khoi FB, SFB, FC, SFC, OB, SDB, by dé€m, timer, viing nhd ctia thi€t bi ngoai vi.

SFC21 copy dif liéu theo thit tu tir dia chi thAp nhi't d€n dia chi cao nhat.

Bang c4c tham bi€n vao ra ctia hAm SFC21 nhu sau:

Tén bién L.(i?i Iiié?u da Vung nhé Y nghia
bién liéu

BVAL Ngd vao | ANY LLQ,M, D, | Vung nh§ chita dit liéu s€ dugc thi&'t
14p gid tri ban diu cho viing nhé dich

RET- Ngd ra INT LQM,D,L | N&u c6 16i x4y ra thi gid tri trd vé

VAL chita mi 16i

BLK Ngo ra ANY ILQ.M, D,L | Vung nhé ndi can thi€t 1ap gid tri ban
diu

24,  TAO KHOI DU LIEU DUNG SFC22

SFC22 diing dé tao khdi dit liéu ma khong chia dit liéu ban didu. SFC22 tao khdi
DB c6 s6 DB dudc gidi han bdi gii han dudi (LOW-LIMIT) gi6i han trén (UP-
LIMIT). Chiing ta khong thé tao khdi DB c6 sd di ton tai trang chuong trinh ngudi st
dung. Chiéu dai cia DB phai dudc tinh theo byte. SFC22 c6 thé dugc ngit bdi khdi
OB c¢6 mic vu tién ngit cao hon. N&u SFC22 dudc goi lai trong khdi OB ¢é mitc uu
tién ngdt cao hon thi sé& tdc dong d€n ma 16i 1a 8091.

Bdng cdc tham bi€n vao ra ctia ham SFC22 nhu sau:

Ténbi€n | Loai Kiéu dit Vingnhé | Y nghia
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bién liéu
LOW- N e g P S
LIMI Ngd vao | WORD LOM,D,L, Gi4 tri gi6i han dudi 1a s6 nho nhat
T hiing s& trong viing ma c6 thé xdc dinh cho
khoi DB
UP-LIMIT | Ngd vao | WORD LQM,D,L, | Gi4 tri gi6i han trén l1a s& 16n nhat
hiing s& trong viing ma c6 thé xdc dinh cho
khoi DB
COUNT Ngd vao | WORD LOM,D,L, T6ng sO byte dif liéu danh cho khoi dit
hiing s6 liéu (s6 nay tinh theo byte- cuc dai la
65534 byte)
RET-VAL | Ngo ra INT ILQM,D,L Né&u c6 16i x4y ra thi gid tri trd vé chita
ma 10i
DB-MUMB Ngoé ra
WOR
D
LQ.M,D,L

ER

S6 ctia khdi DB, néu c6 16i sdy ra
thi s

DB-
MUMBER=0

2.5.XOA KHOI DU LIEU DUNG KHOI SFC23

SFC23 diing d&€ x6a khai dit liéu trong bd nhé 1am viéc cia CPU. Khdi DB dugc
x6a phai khdong dudc md va ¢6 mic vu tién thap hon. CPU s& ngitng hoat dong khi
SFC23 dudc goi. SFC23 c6 thé dugc ngit bdi mot khdi cé6 mifc wu tién cao hon. Néu
khoi SFC23 dudc goi lai thi mdt ma nhan biét s& dudc gdi dén ngd ra RET-VAL.

Béng c4c tham bi€n vao ra ctia ham SFC23 nhu sau:

Tenbien | 0% Ki€u di Viing nhé ¥ nghifa
bié€n licu
DB- Nod v X 2 e A z
MUMB gd vao | WORD LOM,D,L, S6 cua khoi OB can dugc x6a
ER hiing s&
RET-VAL | Ngo ra INT LQM,D,L | N&uc6 16i xay ra thi gid tri trd vé chita

ma 18i
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2.6. KIEM TRA KHOI DB DUNG SFC24

Dung SFC24 d€ biét dugc thong tin vé khai dit liéu trong bo nhé 1am viéc cla
CPU. Lénh nay chi diung d€ doc, khong thé stta ddi.

Bdng cdc tham bi€n vao ra ctia ham SFC24 nhu sau:

Tenbign | “OH Ki€u di Viing nhé Y nghia
bién liéu
DB- Ngé vao | WORD LQM,D,L, | S6 ciia khdi OB cin dudc kiém tra
MUMB ’
ER hiing s&
RET-VAL | Ngé ra INT ILQM,D,L Né&u c6 16i x4y ra thi gid tri trd vé chita
mai 16i
DB- Ngd ra WORD LQM,D,L S6 byte dit liéu dudc Iya chon chua
LENGT H trong khoi DB
WRITE- Ngo ra BOOL LQ.M,D,L Thong tin vé khoi DB
PR OT

2.7.NEN BO NHG NGUOT SU DUNG DUNG SFC25

Nhitng 16 trong c6 thé xudt hién trong bd nhé chuong trinh va bd nhé lam viéc néu
khd&i dif liéu dude x6a va nap lai nhiéu 1dn. Nhitng 18 tréng nay 1am gidm viing nhé

cua CPU.

Dung SFC25 d€ nén viing RAM trong bd nhé chuong trinh va bd nhé 1am viéc.
Chtic ning nén nay giéng nhu khi khéi dong & ché€ do RUN. N€u 1énh nay da dugc
goi va vain con thuc thi thi n€u goi lai mdt 1an nita khdi SFC25 thi s& ¢6 mot thong
b4o 15i xui't hién. N&u chiéu dai khdi dit 1iéu 16n hon 1000 byte thi chiic ning nén nay

khong thuc hién dugc.

Bdng c4c tham bi€n vao ra ctia hAam SFC25 nhu sau:

Tén bién Loai bién

Kiéu dit liéu

Ving nhé
Y nghia
RET- Ngd ra INT LQM,D,L | Né&ucé 13i xay ra thi gid tri trd vé
VAL chtra mi 16i
BUSY Ngb ra BOOL LQ,.M,D,L Cho biét chiic niang nén st dung

SFC25 vin cdn hoat dong (BUSY=1)
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DONE Ngo ra BOOL LLQM,D,L | Cho biét chifc ning nén sit dung
SFC25 da hoan thanh (DONE=1)

28. CHUYEN GIA TRI THAY THE VAO THANH GHI TiCH LUY
ACCU1 DUNG SFC44

SFC44 diing d€ truyén gia tri d&€n thanh ghi tich liy ACCU1 véi mic vu tién ngit
do 136i giy ra. Chi c6 thé goi khdi SFC44 trong nhitng OB 13i ddong bo (OB121,
OB122).

Béng cdc tham bi€n vao ra cia ham SFC25 nhu sau:

Tenbign | “OH Ki€u di Viing nhé Y nglifa
bi€én liéu
VAL Ngd vao | DWORD LLQM.D.L, | Gid trican thay thé
hiing s&
RET- Ngo ra INT I,QM,D,L Né&u c6 16i x4y ra thi gid tri trd vé
VAL chtra mi 16i

m.  NHUNG KHOI SFC DUNG CHO VIEC PIEU KHIEN QUA TRINH
THUC THI CHUGNG TRINH

31.  KHOIPONG LAI CHU KY GIAM SAT DUNG SFC43

SFC43 diing d€ khdi dong lai chu ky gidm sat cia qué trinh thuc thi chuong trinh.
SFC43 khong c6 todn hang va né ciing khdng c6 thong tin 16i.

32.  CHUYEN CPU VE CHE PO STOP DUNG SFC46

SFC46 dung dé€ chuyén CPU vé ch& do dirng STOP.

SFC46 khong c6 todn hang va né ciing khdng c6 thong tin 15i.

33.  LAM TRE QUA TRINH THUC THI CHUGNG TRINH DUNG SFC47

C6 thé ding SFC47 @€ 1ap trinh thdi gian tré hoic thdi gian chd trong chuong trinh
ngudi st dung. Thai gian tré c6 thé 1én d&€n 32767us. Thai gian tré nhd nhat phu
thudc vao tirng loai CPU.

SFC47 c6 thé bi ngit bdi mot khdi OB c6 mifc uu tién ngit cao hon. SFC47 khong
c6 thong tin 15i.

Béng cdc tham bi€n vao ra cia ham SFC47 nhu sau: Vi du: Chudng trinh thuc hién
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viéc 1am tré 15ms, sau 15ms thi cdc chuong trinh khdc s& lam viéc binh thudng.
Chuong trinh nay st dung SFC47.

o Loai Kiéu dir Y nghi
Tén bi€n 2511 jeu Viung nhé nehia
bi€n liéu
WT Ngoé vao | INT LQM,D,L, | Ngd vao WT chita gid tri thdi gian tré
hiing s& c6 don vi la ps.

..........

[ a.o nLOol

[ | | { aeen

Hetwork 2 : Title:

[ SPCat
——— FN END

15000 —WT

Hetwork 3 : Title:

L001

——w
o
L. o

Néu 10.0=1 thi SFC47 dudc xi 1y, n€u 10.0=0 thi chuong trinh s& nhdy dén nhin
L001 va thyc hién viéc doc ndi dung trong bit BR d€n ngd Q4.0. Khi SFC47 hoat
dong thi sau thgi gian 15ms=15000*%0-6s cdc chuong trinh khac s& dugc thuc hién.
Né€u c6 16i trong qu4 trinh xit Iy thi bit nhé BR=0.

1v. NHUNG KHOI SFC GIAM SAT THOI GIAN CUA HE THONG
4.1.PAT THOI GIAN DUNG SFC0

SFCO diing dé dit thdi gian va ngay gid cho CPU. Khi SFCO dudc goi thi ngay, gid
cta hé thdng dudc hoat dong.

Né&u dong hd 1a déng hd chi thi CPU sé& khdi dong dong bo vé6i thdi gian khi
SFCO dudgc goi.

Ching ta phai tao dit liéu DT v6i FC3 (D-TOD-DT) tru6c khi truyén gid tri thdi
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gian tr ngd vao PDT.

Bdng cdc tham bi€n vao ra ctia hAm SFCO nhu sau:

Tenbien | 20U Kicu du Vimgnhg | Y MEhm
bién licu

PDT Ngd vao | DT D,L Ngé vao diung d€ dit thdi gian va
ngay. Cach khai bdo nhu sau:
DT#ndm-thdng-ngay-gid:phat:gidy. Vi
du: DT#1999-1-15-10:45:30

RET-VAL Ngo ra INT

LQM,D.L

4.2.POC THOI GIAN DUNG SFC1

Néu c6 16i x4y ra thi gid tri trd vé
chita ma 10i

SFC1 dung dé doc ngay gid hién hanh ctia ddng hd hé thong ciia CPU. Bing cdc tham

bi€n vao ra cia ham SFC1 nhu sau:

Tenbign | “OH Ki€u di Viing nhé ¥ nglifa
bién liéu
RET- Ngo ra INT I,QM,D,L Né&u c6 18i x4y ra thi gid tri trd vé
VAL chtta mi 15i
CDT Ngb ra DT D,L Ngay gid hién hanh dugc xuit ra ngd

CDT

43.PONG BO HOA NHUNG PONG HO TG DUNG SFC48

Pong bd héa nhitng ddng hd t6 diung d€ truyén ngay, gid tir nhitng ddng hd chd
trén nhitng doan bus dén tit c4 cdc dong hd t6 trén doan bus nay.

Dung SFC48 chiing ta s& dong bd héa tit cd cdc dong hd t6 trén mdt doan bus.
Viéc dong bd héa chi thanh cdng khi SFC48 dugc goi trén mdt CPU noi ma dugc cai

dat.

Bédng cdc tham bi€n vao ra ciia ham SFC48 nhu sau:

Tén bi€n

Loai
bién

Kiéu dir
liéu

Vung nhé

Y nghia
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RET- Ngb ra INT LQM,D,L | N&uc6 16i xay ra thi gid tri trd vé
VAL chita ma 16i
44.VIDU

Chuong dét thoi gian cho CPU luc 7 gio 30 phit ngay 17 thang 1 ndm 2004.
Chuong trinh nay c6 thé dudc viét trong khdi OB1 hodc mot khdi FC rdi goi vao khdi
OB1. Chuong trinh nay st dung SFCO d€ dit thdi gian cho CPU va SFC1 dé€ doc thdi

gian tor CPU.
fddress Declaration |Hame Type Start value Comment
in
out
in_out
0. 0| temnp IN_TIKE TIHE_OF DAY
4. 0| tenp IN_DATE DATE
5. 0| cemp CUR_BETVAL INT
8. 0| tenp OUT_TIHE TIHE_OF DAY
12. 0 eemp OUT_DATE DATE
14, 0| tenp OUT_TIME_DATE DATE_AND_TIME
22.0(temp IN_TINE DATE DATE_AND TIME
Cenp
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Hetwozk ]

L pHZ004-1-17

AN r 0.0

ac n1

L i} o
Nl: T #IN DATE

L ToDET:30:0.0

AN I 0.0

ac nz

7, MD z
NZ: T HIN TIME

Hetwork 2 : Title:

FC3
EN ENQ
#18 pate—IN1 HIN TIME D
RET WAL |-ATE
#18_TIME—INZ
Hetwork 3 : Ticle:
I0.1 M255.1 M255.0
|| I [ |
I T LB o |
Hetwork 4 : Title:
Mz55.0 LO
| | { amew
3FCOo
ENO —%
#IMN_TIME Db
T - 4PDT RET WAL
ATE o HUZ200
Hetwork 5 : Title:
Lo
‘ ER n4.0
| 1 I |
L9 ]
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Hetwork 6 : Title:

EN

SFC1

RET_VAL

ENO

—L

CoT

Hetwork 7: Titcle:

#CUR_RETVA

| #OUT_TIME_DATE

FCo
EN END
#OUT_TIME
_paTE UM RET_VAL |~ §0UT_DATE
Hetwork B8 : Ticle:
MOVE
EN ENO
$0UT DATE —{IN 0UT —Mus
Hetwork 9: Title:
FC7
EN END
#OUT_TIME
_DATE - IN RET VAL -mMus
Network 10): Ticle:
FCa
EN END
#OUT_TIME
_DATE —IN FET_VAL -#0UT TIME
Hetwork 11: Title:
MOVE
EN ENO
$0UT_TIME —IN 0UT -MD10
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Chuong trinh nay c6 thé dit thdi gian va ngay thang c6 dinh hoic c6 thé thay ddi
nhd vao ngd vao 10.0. 10.0=0 thi thdi gian va ngay thang dugc dit c6 dinh, 10.0=1 thi
thdi gian va ngay thiang c6 thé thay ddi bing cich thay d6i gia tri & ngd vio MWO
dung dé thay ddi ngay thing va MD2 diing d€ thay ddi thdi gian. Gi4 tri thdi gian phai
nim trong gidi han tir ngay 1 thdng 1 nim 1990 d&€n ngay 31 thdng 12 nim 2089.

FC3 diing @€ chuyén ddi thdi gian va ngay thang dang DATE va TIME_OF_DAY
(TOD) sang dang DATE And TIME (DT) tai ngdé ra RET_VAL.

Né&u 10.1 chuyén tir 0 1&n 1 thi SFCO hoat dong dit thdi gian cho hé thong. SFC1
dé doc thdi gian clia hé théng. FC6 dé chuyén d6i dang DT sang dang ngay thdng
(DATE). FC7 diing d€ chuyén d6i dang DT sang dang ngay thiang va thdi gian. FC8
diing @€ chuyén ddi dang DT sang dang thdi gian (TOD). Dang dit liéu thdi gian dudc
dua ra ngd MD10 biing 1énh nap va truyén dit liéu.

v.NHUNG SFC PO THOT GIAN HOAT PONG CUA HE THONG
5.1. GIOI THIEU

Ching ta c6 thé dung cac SFC2, SFC3, SFC4 dé dat, dirng, doc viéc do gid tri
thdi gian hoat ddong cia CPU.

Khi SFC do thdi gian hoat dong dugc khéi dong thi né bit diu d€m tai gia tri dugc
ghi sau cing. N&u chiing ta mu6n né khdi dong tai mot gid tri dit tru6c thi ching ta
phdi diing SFC2. N&u CPU chuyén sang ché& do dirng hoic bo do thdi gian hoat dong
dirng thi CPU sé ghi nhén gid tri thdi gian hién hanh ldc né bi ditng. Khi khdi dong lai
CPU thi phai khéi dong lai bd do thdi gian bing cdch dung SFC3.

Vung gid tri do dudc nim trong khodng tir 0 d&€n 32767 gid.

5.2. KICH HOAT BQ PO THOI GIAN DUNG SFC2

SFC2 diing dé€ dit bo do thdi gian hoat dong ctia CPU véi mot gid tri dugc lya
chon. S6 lugng bo do thdi gian phu thudc vao tirng loai CPU. Trong STEP7 ¢6 8 bd do

thdi gian tir 0 d€n 7.

Bédng cdc tham bi€n vao ra ctia ham SFC2 nhu sau:

Tén bién L,Of i I‘(Aié?u da Vung nhé ¥ nghia
bién liéu
NR Ngo vao | BYTE LQM,D,L, | Ngd vao chita s clia b do thdi gian
hing s6 ma chiing ta mudn st dung (tir 0
dén 7)
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PV Ngdo vao | INT LQM,D,L, [ Ngo vao chia gid tri dit trude cho bd
hing s& do thdi gian

RET- Ngo ra INT LQM,D,L | Né&u c6 16i x4y ra thi gid tri trd vé

VAL chita ma 10i

53. KHOI PONG- DUNG BO PO THOI GIAN DUNG SFC3

SFC3 dung d€ khdi dong- dirng bo do thdi gian hoat dong ctia CPU. Bang céc tham

bi€n vao ra cia haim SFC3 nhu sau:

Tenbien | “0Y Kiudd | e b ¥ nghifa
bi€n liéu
NR Ngod vao | BYTE LQM,D,L, | Ngd vao chita sd cia b do thoi gian
hing s6 ma chiing ta muén stt dung (tr 0
dén 7)
S Ngd vao | BOOL LQM,D.L, |Ngé vio S dé khdi dong-dirng bd do
hiing s& thdi gian. Khi S=0 thi bd d€m thoi
gian dirng, khi S=1 thi b d€m thoi
gian hoat dong
RET- Ngo ra INT LQM,D,L | Né&u c6 16i x4y ra thi gid tri trd vé
VAL chita ma 10i

54.POC GIA TRI BO PO THOI GIAN DUNG SFC4

SFC4 diing dé€ doc gia tri bd do thdi gian hoat dong ctia CPU. SFC4 cung cip gid
tri thdi gian hién hanh va trang théi ctia bd d€m nhu trang thai dirng hoidc dang dé€m.
Né&u bd dé€m chay lau hon 32767 gid thi bd d€m dirng va c6 mot thong bao 16i tran.

Bdng cdc tham bi€n vao ra ctia hAm SFC4 nhu sau:

Tenbien | OY Ki€u dt Viing nhé ¥ nghia
bién liéu
NR Ngd vao | BYTE LQM,D,L, | Ngo vao chita s cia b do thdi gian
hing s6 ma ching ta mudn st dung (tr 0

dén 7)

RET- Ngdo ra INT LQM,D,L | N&u c6 15i xay ra thi gia tri trd vé

VAL chita ma 10i

CQ Ngo ra BOOL LLQM,D,L | Ngo ra cho bi€t bd dé€m dang hoat
dong hay ngirng. CQ=0 cho bi&t bd
d&€m dirng, CQ=1 cho biét bo d€m
dang hoat dong

CvV Ngo ra INT I,QM,D,L Ngo ra chi gid tri hién hanh cia bo
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| d€m

5.5.POC THOT GIAN CUA HE THONG DUNG SFC64

SFC64 diing dé€ doc thdi gian hé thong clia CPU. SFC64 thuc chat 12 bd d&€m thai
gian nim trong khodng tir 0 d&én 231-1=2147483647ms. Khi hé théng d€m tran thi nd
s& quay lai d€m tir 0. P61 véi S7-300 thi dd phan gidi clia bd do thdi gian hé thong la

10ms. SFC64 khodng c6 thong bio 15i.

Bdng c4c tham bi€n vao ra ctia hAm SFC64 nhu sau:

Ten bien | 04 Kicu di Ving nhg | ¥ "N

bién liéu
RET- Ngb ra TIME ILQ.M,D,L | Ngo ra chtra thoi gian ciia hé th6ng co
VAL gid tri ndm trong khodng tr 0 dén (231-

1)ms
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Network 1: Titl=:

0.0 1l

| | { amen

Hetwork 2 TilLl=:

3TC64
ExN KUY
BT VAL Wwrni0

Hetwoxk 1: Title:

[ {
1 | { amew

| 10.0 Ll

Hetwoxk 2 : Title:

SFCR4
EN ENO
RET_VAL [-Mp10

Néu 10.0=1 thi 1énh SFC64 dudc kich hoat, thdi gian ctia hé thong dugc gdi ra
ngoai ngd MD10. N&u 10.0=0 thi Iénh nhdy JMPN s& nhdy d&n nhdn L1 va doc ndi
dung cuia bit BR trong thanh ghi trang thdi ra ngd Q4.0.

56.VIDU

Chuong trinh xdc dinh thdi gian ctia dong co. Ngo ra Q4.0 ding d€ diéu khién
dong co. 10.0 d€ khéi dong dong co, 10.1 dé€ dirng dong cd, 10.2 @€ kich hoat bo do thgi
gian, Q4.1 d& hién thi trang thdi cia bo do thdi gian, IWS8 12 ngd vao chita gid tri dit
truc cho bd d€m, ngd ra QW16 chifa gid tri thdi gian hién hanh clia by do. Chuong
trinh dudcviét trong kh&i OB1.
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Hetwork 1
0.0 od.0

Hetwoxk 2 : Title:

s
]

Hetwork 3 :; Title:

10.2 10
| | { avew

Hetwork 4 ; Title:

S5FCZ
EN BEND
Bf 1650 —NR RET_VAL w203
g — BV

Hetwork 5 : Title:

L0
‘ BR Q4.2

| | [ |
‘ | k |
Hetwork 6 : Titls:
‘ 4.0 M250.1 MZ50.2

| | Fal [ |
‘ I B9, . |
Hetwork T: Tivle:
‘ 4.0 M250.3 MZ50.4

| | TR [ |
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Hetwork 8
M250.2 L1

{ | { ompn

| |
M250.4
|

Hetwork 9 : Title:

SPC3
EN ENO
B#16#0—NR RET VAL |l-MaZ04
Q4.04%
Hetwork 10 : Ticle:
Ll
BR Q4.3
| L Y |
I 11 W |
Hetwoxrk 11 : Title:
SFC4
EN ENO
B LEHD —{NR RET_VAL [-Mu206
CQq4.1
CVI-qwie
Hetwork 12 : Title:
R Q4.4
"] {1 i
1 N 1

Né&u 10.2=1 thi SFC hoat dong c6 tdc dung kich bo d&€n hoat dong, ngd vao NR
chita s& cta bd dé€m. Khi d6 n€u dong cd hoat dong (Q4.0=1) thi SFC3 cho phép bod
d&€m lIam viéc. SFC4 doc thdi gian hoat dong ctia dong cd ra ngd CV dén ngd ra
QW 16. Khi dong co ngirng hoat dong thi SFC3 ¢6 tdc dung lam by d€m ngung d&m.

VL. NHUNG SFC PHUC VU NGAT THOI PIEM

6.1. GOI THIEU CHUNG
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Khi tin hiéu bdo ngit thdi di€m phdt ra, hé thong sé& goi khdi OB10 d€ xit 1y.
Tru6c khi goi khdi OB10 thi phdi c6 cic diéu kién sau:
©  Xdéc dinh thdi diém bdo tin hiéu ngit bing phaAn mém Simatic Manager
ho#c nhd ham hé théng SFC28.

©  Huy bo tin hiéu ngdt dang tich cyc nhd ham SFC29.

©  Tich cuc ngit nhd phan mém Simatic Manager hodc nhd ham hé théng
SFC30.

© Xem trang thdi tin hiéu ngdt nhd ham SFC31.

Trudc khi stt dung cdc ham hé thdng trén thi khdi OB10 phii cé trong bd nhé clia
CPU. N&u khong c6 kh&i OB10 trong qud trinh thuc hién thi hé diéu hanh sé goi khdi
OBS85 @€ xir 1y thi€u khoi OB va néu khong c6 khoi OB8S thi CPU sé& chuyén sang
ch& @ STOP.

Khi di tich cuc tin hiéu ngit tai thdi di€m cho trudc ma vi mot 1y do nio d6 ta lai
chinh déng hd thdi gian ctia CPU thi ¢6 thé s& giy ra nguy cd dong hd dudc chinh tién
hoic 1t qua thdi diém phdt tin hiéu ngit. Trong trudng hdp nay hé diéu hanh sé goi
kh&i OB80 dé thuc hién chuong trinh xit 1y 16i khong ddng bd vé thdi gian va néu
ciing khong tim thi’y khdi OB80 thi CPU sé& chuyén sang ché do6 STOP.

1. 62 XAC PINH THOI DIE?M’NGKT DUNG SFC28
2. 6.3. HUY BO TIN HIEU NGAT DUNG SFC29

Ham SFC28 diing dé€ khai bdo thdi di€m ngit cling nhu tan sut phat tin hiéu
ngit (mot 1an, nhidu 1an theo tirng phiit, gid, ngay, tuin, thing, nim).

Bdng cdc tham bi€n vao ra ctia ham SFC28 nhu sau:

Tenbien | 04 Ki€u dit Viing nhé ¥ nghifa
bi€n liéu
OB-NR Ngbé vao | INT LLQM,D,L, | Tén kh&i OB chita chuong trinh xit 1y
hiing s& ngit (vi du OB10)
SDT Ngoé vao | DT D,L,hiing s6 | Thdi diém bit ddu phat tin hiéu ngit.

Céch khai bdo dang: DT#ndm-ngay-
thang-gid:phit:gidy:mili gidy
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PERIOD

Ngb vao

WORD

I7Q7M’D’L7
hiing s&

TAan suit phdt tin hiéu ngat:
W#16#0000: Mot 1an W#16#0201:
MJdi phiit mdt 1an W#16#0401: Mdi
gid mot 1an W#16#1001: Mdi ngay
mot 1an W#16#1202: Mdi tuan mot
1an W#16#1401: Mdi thang mot 1an
W#16#1801: Mdi nim mot lan

RET-
VAL

Ngo ra

INT

LQM,D,L

N&u c6 16i x4y ra thi gid tri trd vé
chita mi 16i

Ham SFC29 diing d€ hdy bd tin hiéu ngit thdi diém. D€ tich cuc ngit trd lai ta phai

goi lai ham SFC28 d€ dit lai thdi di€m ph4t tin hiéu ngit. Bdng c4c tham bi&€n vao ra

cua ham SFC29 nhu sau:
Tenbién | 0% Ki€u da Ving nhé Y nghia
bi€én liéu
OB-NR Ngd vao | INT LLQOM,D,L, [ Tén khdi OB chita chuong trinh x& 1y
hiing s& ngit (vi du OB10)
RET- Ngd ra INT LQM,D,L | N&uc6 16i xay ra thi gid tri trd vé
VAL chita ma 16i

6.4. KICH HOAT TIN HIEU NGAT DUNG SFC30

Ham SFC30 diing d€ kich hoat tin hiéu ngit thdi diém tai thdi di€m dinh trudc da
dugc khai bdo. Mit du tin hi€éu ngdt dugc khai bdo bdi ham SFC28 nhung chi thuc sy
dudc tich cuc khi sit dung thém ham SFC30. Him SFC30 khong thé bi ngit.

Béng cdc tham bi€n vao ra cia ham SFC30 nhu sau:

Tenbign | “OH Kiudd |\ o nho ¥ nglia
bién liéu
OB-NR Ngd vao | INT I,Q.M,D,L, | Ténkhdi OB chira chuong trinh x@ 1y
hiing s6 ngit (vi du OB10)
RET- Ngo ra INT LQM,D,L | Né&ucé 13i xay ra thi gid tri trd vé
VAL chtta mi 16i

6.5. KIEM TRA TRANG THAI TiN HIEU NGAT DUNG SFC31

Ham SFC31 diing d€ xem, kiém tra trang thdi tin hiéu ngit thdi di€m cida cic khdi
x1r 1y tin hiéu bdo ngit theo thdi diém dinh truéc (OB10). K&t qui dugc gdi ra ngd
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STATUS véi ¥ nghia clia cdc bit dudc bi€u dién trong bing dudi day. Him SFC31
khong bi ngit trong qué trinh 1am viéc.

Bir |9 Gidi thich
tr1
Tin hiéu dudc tich cuc bdi hé diéu
0 0 N
hanh
1 0 Chap nhan tin hiéu ngdt mdi
2 Tin hiéu ngdt da dugc tich cuc
3 _ _
4 1 Pa tim thiy OB
5 0 Tin hiéu ngdt da bi hdy

Béng cdc tham bi€n vao ra cia ham SFC31 nhu sau:

Tenbien | 0% Kiudd |\ e nho ¥ nglifa
bién liéu
OB-NR Ngd vao | INT LLQOM,D,L, [ Ténkhdi OB can x4c dinh trang thai
hiing s6 (vi du OB10)
RET- Ngd ra INT LQM,D,L [ N€&u cé 13i xay ra thi gid tri trd vé
VAL chita ma 15i
STATUS Ngb ra WORD LQ.M,D,.L Chta trang thdi ngdt thoi diém
viDU

Chuong trinh diéu khién ngd ra chi § mic 1 trong thdi gian tir 5 gid sang thi 2 d&n
20 gid chiéu thit 6. Chuong trinh dugc viét trong c4 khoi FC12, OB1, OB10. Khai OB1
goi khdi FC12 va khai OB10 d€ phuc vu ngit thdi diém.
Chuong trinh trong kh&i FC1 nhu sau: Bang khai bdo cdc bién:
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Rddress Peclaration |Hame Type |Stu.'t value Comment:
in
out
in_out
0.0|cemp IN_TIME TINE_OF DAY
4.0|cemp IN_DATE DATE
6. nIr.enp OUT_TIME DATE DATE_AND_TIHE
14.0|cenp OK_FLAG BOOL
FCl2 : Title:
Hetwork 1: Title:
SFC31
EN ENOD
10— 0B_NR RET_VAL -Muz08
STATUS -Mu16
Hetwork 2 : Title:
| Q4.0 HOND
’ /1 {ame
Network 3 : Title:
MOVE
EN ENO
D#1997-5-3
0 —I¥ OUT [-#IN DATE
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Hetwork 4 : Title:

MOVE
EN ENO
TOD#20:0:0
.0 —{IN OUT |=4 IN_TIME

Hetwork 5: Title:

‘ LO
‘ { amp
Hetwork 6 : Title:
MOND
MOVE
EN ENO
D#1097-5-2
5 | 0UT [-3IN_DATE
Hetwork 7: Title:
MOWVE
EN END
TOD@S:0:0.
0 —{1N OUT [~§IN_TIME
Hetwork & : Ticle:
LO
FC3
EN END
#IN_DATE — INl SOUT_TIME
RET VAL |-DATE
4IN_TIME —{IN2
Hetwork 9 : Titcle:
10.0 M17.2 M17.4 0K FLAG

r""\l
L—

— | /1 | |
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Hetwork 10 : Title:

‘ #0K_FLAG L1

‘ ] ( amew

[ e e "

ﬁatmrl_ch .'&1:_ Title:

SFCZ8
EHNO
10— 0B_NR RET W&L --mMwz00
$0UT_TIME
DATE —SDT
W#l6g1201 | PERIOD
Hetwvork 12 : Title:

L1

ER M202.3

| 1 {1 |
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Hetwork 13 : Title:

| #0K_FLAG L2
| {11} {amen

Hetwork 14 : Title:

SFC30
EN ENO
10—0B_NR RET VAL -Mw204
Hetwork 15 : Title:
L2
| BR M202.4
|1 £y |
U il 1
Hetwork 16 : Titcle:
| I10.1 L3
| | | { amen
Hetwork 17 : Title:
SFCZ29
EN ENO
10 —0B_NR RET VAL --mMuz10
Hetwork 18 : Title:
L3
ER M202.5
|1 1 |

| || |9 [

Chuong trinh trong khdi OB10 nhu sau:

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

0B10 : MTime of Day Intecrupt®
Hetwork 1: Title:

WAND_YY
EN ENO
YSTARTINFO
LT STMP . MS
EC woay  — 1INl OUT —pma40
W 1EHF — 1N

Hetwoxrk 2 : Title:

CMP <= il
f
{ amp
#upay— IN1
3102

Hetwoxk 3 : Title:

MOVE
BN ENG
D 1997-5-3
0 -1 OUT|-#TIN DATE

Hetwork 4 : Title:

MOWE 04.0
'l |
BN ENO {s—
Top#20:0:0
.0 —IN  OUT|-HIN TIME

Hetwork 5 : Title:

L1

{ e
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Hetwork 6 : Ticle:

MOND
MOVE
EK END
D¥1997-5-2
= —IN OUT — 1IN DATE

Hetwork T: Titls:

{5l |
EN ENO {rRF—
ToDHS:0:0.
o ~|IK OUT |~ #IN TIME
Hetwork B : Title:
Ll: HOP a
Hetwork 9 : Ticle:
Fc3
EN ENC
#IN_DATE —|INL HOUT_TIME_
RET VAL |- DATE
#IN TIME—INZ
Hetwork 10 ; Title:
SPCid
EN ENG
10—{CB_HE RET VAL |-pmuw200
#OUT_TIME
DATE —3DT

w164 1201 |{FERIOD
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Network 11 ; Title:

I3 |
\ / 1

| - M202.1
X

Hetwoxrk 12 : Title:

SFCI0
EN ENO
10 -{0B_NR RET VAL |-Mw204
Netwoxrk 13 : Title:
| BR MZ02.2
| 1 3 |
‘ G | W/ 1
Hetwork 14 : Title:
sprczo
EN ENO
#STARTINFO
.T STMP ~{SRCBLK RET VAL |-MZ6

P#M 100.0
DSTBLK|-8Y1E 8

10.0 12 ngd vao cho phép ngit thdi di€m, 10.1 12 ngd vao hly bd ngit thdi diém,
Q4.0 1a ngd ra dugc dit va x6a bdi OB10, MW 16 chi trang thdi ngd ra SFC37.
Chuong trinh trong FC12 c6 tic dung doc trang thdi ngit thdi diém, dit , kich hoat va
hily bd ngit thdi di€m. Chuong trinh trong khdi OB10 c6 tdc dung tao ra ngit thdi
di€m, khdi FC3 trong OB10 c6 tic dung chuyén ddi thdi gian va ngay thdng riéng ré
thanh thdi gian va ngay thang chung. Trong kh&i OB10 thi SFC28 diing dé dit ngit
thdi di€m, SFC30 kich hoat ngit thdi diém, SFC20 diing d€ truyén thong tin clia khdi
OB10 dén viing nhd 100 d&€n 107. Chuong trinh trong khdi OB1 chi dung dé goi khoi
FC12 lam viéc theo chu ky.

VIL. NHUNG SFC PHUC VU NGAT THOI GIAN TRE

7.1. GIO1 THIEU

C6 3 chifc ning hé thdng d€ qui dinh ch& do 1am viéc cho nhitng khdi ngit thdi
gian tré (OB20) d6 1a: SFC32 d€ khdi dong ngit thdi gian tré, SFC33 @€ bd ngit thai
gian tr&, SFC34 d€ xem k&t qua ngit thdi gian tré. Sau khi goi SFC32 thi hé diéu
hanh sé& bi ngdt sau mot khodng thdi gian da dugc thiét 1ap, khi d6 khoi OB xdc dinh

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

ngit thdi gian tré dugc goi (OB20).
Trudc khi hé diéu hanh goi kh&i OB 20 thi phdi thda c4c diéu kién sau:

© OB20 phai dugc goi bGi SFC32.
© OB20 khong bi hity bé bdi phan mén Simatic Manager.

© OB20 phdi ton tai trong CPU.
Né&u SFC32 da dudc goi va ta goi lai SFC32 thi ngit thdi gian tré khdi dong trd lai.

Né&u SFC32 da dude goi va OB20 khong ton tai thi hé diéu hanh tao ra mot 16i c6
mifc uu tién cao hon tic 1a goi khdi OB85, néu khdi OB85 khong ton tai thi CPU
chuyén sang ché& do STOP.

Né&u SFC32 da dugc goi va ngit di dugc khdi dong trong khdi OB khdi dong va
thdi gian tré da dudc thiét 1ap trudc khi CPU chuyén sang ché @6 RUN thi khdi OB20
s& dugc goi sau khi CPU chuyén sang ch&€ do RUN.

N&u thdi gian tré da dugc thi€t 1ap va khoi OB phuc vu ngdt thoi gian tré van con
dang thuc thi thi hé diéu hanh tao ra mot 16i thdi gian (g0i khdi OB80). N&u khdi
OB80 khong tn tai thi CPU chuyén sang ch& d6 STOP.

Trong qué trinh CPU khdi dong thi tat cd cdc khdi SFC phuc vu ngit thdi gian tré
bi x04. Mudn goi kh&i OB20 thi SFC ngit thdi gian tré phai dugc thi€t 1ap va CPU &
ch& @6 RUN. Né&u SFC ngit thdi gian tré da dugc thi€t 1ap va CPU khong & ché do
RUN, OB20 s& dudc goi khi CPU chuyén sang ch& do RUN truSc khi 1énh dau tién
cua OB1 dudc thuc thi.

72. KHGI PONG NGAT THOI GIAN TRE DUNG SFC32
SFC32 diing dé€ khdi dong ngit thdi gian tré, dugc goi vao trong khdi OB20, OB20
chi ¢6 thé dugc kich hoat bing viéc goi chiic ning hé thong SFC32. SFC32 dugc kich

hoat biing tin hiéu dit tai ngd SIGN.

Béng cdc tham bi€n vao ra cia ham SFC32 nhu sau:

Tenbign | “OH Ki€u di Viing nhé ¥ nglifa
bién liéu
OB-NR Ngd vao | INT LLQM,D,L, | Ténkhsi OB cin khdi ddng sau thdi
hiing s& gian tré (OB20)
DTINE Ngo vao | TIME LLQM,D,L, | Thai gian tré can dit tr 1 dén
hiing s6 60000ms
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SIGN Ngoé vao | WORD LQM,D,L, | Tin hiéu ngudi st dung xac dinh dé

hiing s& khdi dong OB ngit thdi gian tré
RET- Ngo ra INT LLQM,D,L Né&u c6 16i x4y ra thi gid tri trd vé
VAL chira ma 16i

7.3. XEM TRANG THAI NGAT THOI GIAN TRE DUNG SFC34

SFC34 dung d€ xem trang thdi ngit thdi gian tré. Nhitng ngit thdi gian tré dudc
quan ly trong OB20.

Bdng cdc tham bi€n vao ra cia ham SFC34 nhu sau: Bing chita trang th4i ngit
thdi gian tré:

Tén bién L.(i?i Kjéu du Vung nhé Y nghta
bién liéu
OB-NR Ngd vao | INT LLQM,D,L, | Ténkhdi OB cin xem trang thdi ngit
hiing s& thdi gian tré (OB20)
RET- Ngd ra INT LQM,D,L | N€&ucé 13i xay ra thi gid tri trd vé
VAL chita ma 15i
STATUS Ngb ra WORD LQ.M,D,L Chta trang thdi ngdt thoi gian tré
T Giéi thich
tri

0 0 Ngit thdi gian tré dugc tich cuc bdi hé

diéu hanh
1 0 Nhitng ngdt méi da dudc loai bd
2 0 Nhitng ngit thdi gian tré khong dudgc

tich cuc hoic thi€t 1ap
3 _ _
4 0 OB ngit thdi gian tré khong dugc nap
5 0 Tin hiéu ngdt thdi gian tré da bi hly

7.4.HUY BO NGAT THOI GIAN TRE DUNG SFC33

SFC33 dung d€ huy bd ngit thdi gian tré. Khi d6 OB20 khong dugc goi. Bang cic

tham bién vao ra ciia ham SFC34 nhu sau:

y Loai Kiéu dit Y nghi
Tén bién .03 ! .}eu Vung nhé nenta
bién licu
OB-NR Ngd vao | INT LLQM,D,L, | Ténkhdi OB cin huy bd ngit thdi
hiing s6 gian tré (OB20)
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RET- Ngé ra INT LQM,D,L | N&u c6 16i x4y ra thi gid tri trd vé
VAL chita ma 16i

VIiDU

Chuong trinh 1am tré c6 cdc trang th4i nhu sau: néu 10.0 dugc dit thi ngd ra Q4.0
s& dugc dit sau 10 gidy, mdi 1an 10.0 dugc dit thi thdi gian tré dudc khdi dong trd lai.
Né&u 10.1 dudc dit trong 10 gidy thi khdi OB20 khong dugc goi, Q4.0 khong dudgc dit.
Né&u 10.2 dudgc dit thi Q4.0 dugc reset lai. Chuong trinh dudc vi€t trong khdi OB1 va
0OB20.

Chuong trinh trong kh&i OB20 nhu sau:

Bédng khai bdo bién:
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hddrese |DPeclaration|Hame Type Start |Comment

0.0|cemp OBZ0_BV_CLASS BYTE Bita D-3 = 1 (Coming ewven
1.0|temp OBZ0_STRT_INF VETE 16421 (0B 20 hasz starcted)
Z.0|temp 0BZ0 PRIORITY BYTE 3 (Priority of 1 is lowes
1.0|temp 0BZ0_0OB_NUMEBR BYTE 20 (Orgonization block 20
4.0|temp OBZ0 RESHRVED I |BY¥TE Rezarved for system
5.0|temp ODZ0_RESERVED 2 |IYTE Reserved for system
&.0|temp 0B2ZD SIGNM WIRD Identcifier imput [SIGH) a
B.0|temp 0B20_DTIME TIME Delay time [DTIME) input

12 .0|temp 0BZ0 DATE TIME IATE AND TI Date end time 0520 atarte

20.0)temp STARTINFO STRUCT

+0. 0| temp EIGH WORD

+&.0|temp T_3TME STRUCT

+0.0|temp SECONDS BYTE

+2 . 0(temp MSEC_WDAY WORD

=4.0|temp | END_STRUCT

=6.0|temp END _STRUCT

0B20 : "Time Delay Inkercupt”

CuuDuongThanCong.com

Hetwork 1 : Tikle:

‘ 10.0
|

1
‘ ||

Hetwork 2 : Tikle:

MOVE
EN ENQ
awd — TN OUT | pows
Hetwork 3 ; Title:
MOVE
EN ENOQ
HSTARTINED
.T_STMP.SE
CONDS —IN OUT —mwian
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Hetwork 4

MOVE
EN ENO
HSTARTINEO
. T_STMP.MS
EC_WDAY —IN  OUT|-MW14Z

Hetwoxrk 5: Title:

SHR_DW
EN ENO

¥Dp140—IN OUT|-mMDp140

Wi LeHe N

Hetwork 6 : Title:

MOVE

EN ENO
HSTARTINFO
LSIGH —|IN OUT -1l 44

Network 7 : Title:

sFc20
EN ENO

H#STARTINFO— SRCBELE RET VAL

DSTELK

—Mwiie

PfiM 120.0
—BYTE 20

Chuong trinh trén c6 tic dung didt ngd ra Q4.0 1én 1, doc thoi gian hi€n hanh va
luu trir thong tin khdi dong trong ving nhé tam. Lénh dich trong netword 5 ¢6 tic
dung dich 4 bit sang phai d€ thi€t 14p ngay cda tudn va thdi gian tinh theo mili gidy
dugc vi€t vao MW 142 dudi dang ma BCD. SFC20 c6 tiac dung copy thong tin khdi

dong dé&n ving nhé tir MB120 dé€n MB 139.
Chuong trinh trong kh&i OB1 nhu sau:
Bédng khai bdo bién:
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Addregs |[Declaral|Hams Type St.a::ijcmt.

0. 0 cemp 0B1_EV_CLAIS BYTE Bita 0-3 = 1 (Coming ewvent),
1.0|temp OBl SCAN 1 BYTE 1 (Cold reatart scan 1 of OB
2.0|cemp OB1_PRICRITY BYTE 1 (Peioeity of 1 is lowest)
4.0|temp OB1l_CB_NUMBR BYTE 1 (Organization block 1, OBL
4. 0| cemp OB1_RESERVED 1 |BYTE Rezerved for system

3. 0|temp OBl _FESERVED 2 |BYTE Reserved for system
6. 0| cewmp OBl _PREV_CYCLE |INT Cycle time of previous OBl at
B.0|cemp OBl _MIN CYCLE INT Minimum cycle time of OBl (m
10.0|Cemp OBl MAX CYCLE INT Maximu cycle time of OBl (m
1Z.0(cemp OBl _DATE _TIME |[DATE_AND TI Date and time OBl started
20.0|Cemp STARTINFO STRUCT

+0.0|temp [T_sTme STRUCT

+0. 0| temp SECONDS BYTE

+2.0|Eemp MSEC_WDAY WORD

=4.0|temp | END_STRUCT

Hetwork 1;‘: Title:

MOVE
EN ENG
HSTARTINED
.T_STMP.SE
CONDS —IN QUT —rmal0

Hetwork 2 : Title:

MOVE
EN ENC
HSTARTINFO
«T_STMP.M5
EC_WDAY — IN OUT —prai2

Hetwork 3 : Title:

SHR_DI
BN BNO

mpl0— LN QUT|-Mp10

W 1644 —|N

Hetwork 4 ; Title:

Hetwork 5 : Title:

‘ Ml.1 Lo

| | { e |
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Netwoxrk 6 : Title:

SFC32
EN ENO
20-{0B_KR RET_VAL |-Mw100
T#103 —{DTIME
MA12 ~|S1GK
Hetwork 7 : Title:
LO: Kop 0
Hetwoxk 8 : Title:
SFC34
BN ENO
70-{0B_KR RET VAL |-pMa102
STATUS |- o4
Hetwoxk 9 : Title:
| 0.1 M1.3 Mi.4
| | f P L 1 ]
| || \NES LY J I
Hetwoxk 10 : Title:
Mi.4 M5.2 s}
| | | | { avew
Hetwoxk 11 : Title:
gFC33
EN ENO
20-{0B_KR RET_VAL [~pMwi04
Hetwoxrk 12 ; Title:
Ll: NOP o
Hetwork 13 : Title:
| 10.2 Q4.0
| | '8 |

\
| 1T VRS 1

OB1 ¢6 tdc dung doc thdi gian hién hanh, khéi dong, hiily bd ngdt thdi gian tré va
reset ngd ra Q4.0 phu thudc vao trang thdi 10.2. Lénh dich phéi & netword 3 ¢6 tac
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dung thi€t 1ap ngay cla tudn va ghi gia tri gidy vaio MW12. SFC32 d€ khdi dong ngit
thdi gian tré va goi khdi OB20 d€ phuc vu ngit thdi gian tré. SFC34 d€ xem trang
thdi cia qué trinh ngat thdi gian tr& va hién thi thong tin 15i néu c6. SFC33 @€ hiiy bd
ngit thoi gian tré ma dugc thyc hién bdi khdi OB20.

VIIL NHUNG SFC PHUC VU BAO LOI PONG BO

8.1. GOI THIEU CHUNG

C6 3 chifc ning hé thdng SFC phuc vu cho viéc xit 1y tin hiéu bdo 15i ddng bo 1a
SFC36 diing dé dit mit na che ngit, SFC37 dung d€ bd mit na che ngit, SFC38 diing
dé doc ndi dung thanh ghi bdo 13i tin hiéu.

Thong thudng, khi gip tin hiéu bdo 16i dong bd (16i 1ap trinh, 18i truy nhap
modul...), hé diéu hanh sé& ki€m tra tin hiéu d6 c6 bi che hay khong: N&u khong bi che,
hé thdng sé& goi khdi OB chita chuong trinh xit 1y 18i twong ¢ng. Khdi nay do ngudi sit
dung viét tuy theo yéu ciu cda bai todn diéu khién. Trong trudng hop khong tim thdy
khdi OB nay, hé diéu hanh chuyén CPU vé ché& do STOP.

Né&u bi che hé thdng khong goi khai OB xit 1y 16i. Ma bio kiéu 16i dugce hé diéu
hanh ghi vio thanh ghi bdo 16i ddng bo. Noi dung thanh ghi nay c6 thé dugc doc nhd
chitc nang SFC38.

C6 2 loai 16i ddng bo 1a 16i 1ap trinh (do OB121 xi¥ 1y) va 15i truy nhap modul (do
OB122 xtt 1y).

82.MAT NA CHE NHUNG LOI PONG BO DUNG SFC36

Ham SFC36 c6 tic dung che mot s ki€u 16i ddng bd. Mudn che ki€u 16i 1ap trinh
thi khai bdo tai ngd vio PRGFLT-SET-MASK, Mu6n che ki€u 13i truy cAp modul thi
khai bdo tai ngd vao ACCFLT-SET-MASK.

Ham sé& c6 2 gid tri trd vé 12 PRGFLT- MASKED va ACCFLT- MASKED dé
thong bdo nhitng ki€u 18i ddng bd nao da duge che mit na va nhitng ki€u 16i nao chua
che mit na. Hinh thic thdng bdo ctia ham la céc bit tuong ting trong thanh ghi cia
ki€u tin hiéu bao 15i ddng bo di dudc che mit na s& c6 gid trila 1.

Ham SFC36 khong bi ngit.

Bing cdc tham bi€n vao ra ctia hAm SFC36 nhu sau:

Tén bi€n Loai Ki€udit | Vangnhé | Y nghia
bi€n li€u
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PRGFLT- Pénh diu ki€u 161 14ap trinh s& dugc
Ngd vao DWORD LOQM,D,L, P '
SET
-MASK hiing s& che
ACCFLT-SE | Ngé vao DWORD | 1,Q.M,D,L, | P4anh diu kiéu 15i truy cap s& dugc
T-MASK hiing s& che
RET-VAL Ngb ra INT LLQM,D,L | Thong tin 15i. W#16#0000: Khong
c6 181 x4y ra. W#16#0001: C6 it
nhat mot 16i dugc
che.
PRGFLT- Ngb ra DWORD | I,QM,D,L | Ma bdo céc ki€u 16i 1ap trinh da
MASKED dudc che
ACCFLT- Ngbd ra DWORD |IQMD,L | Mi bio cic kiéu 18i truy cap da
MASKED dudc che

83.BO MAT NA CHE NHUNG LOI PONG BO DUNG SFC37

Ham SFC37 ¢6 tic dung bd mit na che mot s6 ki€u 18i ddng bo. Nhitng kiéu tin
hiéu bdo 16i ddng bd can dugc g& bd mit na che phdi dugc danh danh diu bing gi4 tri
logic 1 vao bit tuong ng clia 2 tham bién hinh thiic diu vao cia ham SFC37 13
PRGFLT-RESET-MASK va ACCFLT-RESET-MASK. Ham SFC37 khong bi nga“it.

Ham sé& c6 2 gid tri trd vé 1a PRGFLT- MASKED va ACCFLT- MASKED dé
thong bdo nhitng ki€u 18i ddng bd nio c6 mit na che va nhitng ki€u 16i nao khdng cé
mit na. Hinh thitc thong bdo clia ham 1a c4c bit tuong &ng trong thanh ghi ctia ki€u tin
hiéu bdo 18i ddng b da dudc che mit na sé& c6 gid tri 1a 1.

Bdng cdc tham bi€n vao ra ctia ham SFC37 nhu sau:

Tén bién Loai bi€n | Ki€u dit liéu | Vangnhé | Y nghia

PRGFLT- R Panh dau ki€u 13i 1ap trinh s& dugc
R Ngd vao DWORD LQM,D,L,

ESET- hang s b6 mit na che

MAS

K

ACCFLT- Panh ddu kiéu 16i truy cap sé dugc
R Ngb vao DWORD LQM,D,L, ycap '
ESET- hiing s6 bd mit na che

MAS

K
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RET-VAL | Ngo ra INT LLQ,M,D,L | Thong tin 16i. -W#16#0000: Tat c4
cc kiéu 16i da
dugce bd miit na che.
-W#16#0001: C6 it nhat mot 15i
khong dugc gd bdé mit na che.
PRGFLT- |Ngora DWORD LQM,D,L | Mi bdo cic kiéu 16i 1ap trinh da
MASKED dugc che
ACCFLT- | Ngora DWORD LLQM,D,L | Mi bdo cic kiéu 16i truy cap da
MASKED dugc che

8.4.POC THANH GHI LOI PONG BO DUNG SFC38

Ham SFC38 ¢ dung dé doc ndi dung ctia thanh ghi 16i. P4y 1a thanh ghi bio
su xud't hién 16i dong bo. Khi xui't hién mot tin hiéu bdo 161, cho dui tin hiéu nay c6
dudc che hay khong, tic 12 hé thdng c6 xit 1y tin hiéu bao 15i ki€u d6 hay khong, ma
bdo sy xud't hién ki€u 16i d6 vin dudc hé diéu hanh ghi vao bit tuong ng trong thanh
ghi bdo xuat hién 16i. Khi stt dung SFC38 d€ doc ndi dung thanh ghi bdo sy xuat hién
181 thi sau khi doc ndi dung clia thanh ghi, SFC38 s& xo04 ndi dung clia thanh ghi nay

ludn.

Bédng cdc tham bi€n vao ra ctia ham SFC38 nhu sau:

Tén bi€n

Loai bién

Kiéu dit lieu

Ving nhé
Y nghia
PRGFLT- Pdnh diu ki€u 15i 14p trinh can
Ngd vao | DWORD LOQMDL, |, .. P
Q ki€ém
UERY hiing s6 tra
ACCFLT- |Ngdvio |DWORD LQM,D,L, E?il dau kigu lotuy cgp can
QUERY hiing s6 tra
RET-VAL | Ngéra INT LLQM,D,L | Thong tin 15i. -W#16#0000: T4t ca

céc ki€u 16i cAn

kiém tra di bi che.

-W#16#0001: C6 it nhat mot 16i cAn
ki€m tra khong bi che.
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PRGFLT- | Ngdra DWORD LLQ,M,D,L | Mi bdo cic ki€u 15i 1ap trinh da
ES R xuit hién.
ACCFLT- | Ngora DWORD LQM,D,L | Mi bdo cic kiéu 16i truy cap da
ESR xuat hién.
viDUy
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Néu bit nhé M225.0=1 thi SFC36 (Netword 2) dugc goi khi d6 cdc 18i 14p trinh doc
va ghi dugc che va cédc 16i truy cap khong dugc che. Ngd ra MW 100 chita thong tin
16i, MD10 chita ma 16i 1ap trinh, MD14 chita ma 181 truy cap.

Né&u SFC36 (Netword 4) dugc goi khi d6 cdc 18i 1ap trinh khong dudc che va 16i
truy cap ghi dudc che. Ngo ra MW 102 chita thong tin 16i, MD20 chita ma 16i 1ap
trinh, MD24 chita mi 16i truy cap.

SFC38 diing dé doc céc 16i ddong bd. Tat ca cdc 18i 1ap trinh khong duge doc va
181 truy cap ghi dudc doc. Ngd ra MW 104 chita thong tin 16i, MD30 chita ma 16i 1ap
trinh, MD34 chita ma 13i truy cap.

SFC37 dugc goi c6 tic dung bd mit na che cic 16i dong bo. Khi d6 cac 16i 1ap
trinh khong dugc bd mit na che va 10i truy cap ghi dudc bd mit na che. Ngo ra
MW 100 chita thong tin 18i, MD10 chita ma 16i 1ap trinh, MD14 chita ma 16i truy cap.

IX. NHUNG SFC PHUC VU BA0 LOI KHONG PONG B)

9.1. GIGI THIEU CHUNG

C6 4 chiic ning hé thong SFC phuc vu cho viéc xit 1y tin hiéu bdo 16i khong dong
bo 12 SFC39 diing d€ dit mit na che ngit, SFC40 diing d€ bd mit na che ngit, SFC41
diing dé dit mit na che ngit tit cd cdc ngit c6 mic vu tién cao hon mic vu tién cia
khdi chuong trinh chita 1énh goi ham, SFC42 diing dé€ bé mit na che ngit tit cd cdc
ngit c6 mic vu tién cao hon mic vu tién clia khdi chuong trinh chita 1énh goi ham.

Céc tin hiéu bdo ngit, bdo 16i dugc x&p theo tirng nhém nhu sau:

© Nhém ngit tai mot thdi di€m dinh trudc, chuong trinh x 1y nim trong khdi
OB10.

© Nhom ngit theo thdi gian tré, chuong trinh x{t 1y niim trong kh&i OB20.

© Nhom ngit theo chu ky, chuong trinh xtt Iy nim trong khdi OB35.

© Nhom ngdt phan ciing, chuong trinh x{ 1y nim trong khdi OB40.

© Nhom ngit truyén thong, chuong trinh x 1y nim trong khoi OB50, OB51.

© Nhom ngit 16i khong dong bo, chuong trinh xif 1y nim trong khdi OB80 dén
OBg7.

© Nhom ngit 16i ddng bd, chuong trinh x{t 1y niim trong khdi OB121 va OB 122.

9.2. MAT NA CHE NHUNG NGAT VA LOI KHONG PONG BO DUNG SFC39
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Ham SFC39 ¢6 tdc dung che mdt tin hiéu ngit nhat dinh, mot nhém céc tin hiéu
ngit hoic che tit cd cdc tin hiéu ngdt va tin hiéu bdo 18i khong ddng bo. Khi mot tin
hiéu ngit hay bao 16i dugc duong mit na che, hé thong s& khong d€ y t6i tin hiéu d6
nita, tic 12 khong goi khdi OB tuong Gng chita chuong trinh xit 1y tin hiéu ngit, bdo 16i
nay cho tdi khi mit na che dudgc bd di nhd ham SFC40. Khi dung SFC39 thi tat cd céc
ngit sdy ra déu bi xod.

Béng cdc tham bi€n vao ra ciia ham SFC39 nhu sau:

Tén bi€n Loai Ki€u dit | Vingnhé | Y nghia
bi€n licu

MODE Ngo vao BYTE LLQM,D,L, | Loai tin hiéu ngit, bdo 16i can dudc
hiing s& che

OB-NR Ngo vao INT LLQM,D,L, | Tén ctia khdi OB cia tin hiéu ngit,
hiing s& bdo 16i can dudc che

RET-VAL Ngo ra INT LQM,D,L | N&u c6 18i x3y ra thi gid tri trd vé

chita ma 16i

9.3.

BO MAT NA CHE NHUNG LOI KHONG PONG BO DUNG SFC40

Ham SFC40 ¢6 tdc dung bd mit na che ctia mdt tin hiéu ngit, mot nhém céc tin
hiéu ngit, tit cd cdc tin hiéu ngit va tin hiéu bdo 16i khong dong bd.

Khi mot tin hiéu ngit hay bdo 16i khong dong bo dugc g& bd mit na che, hé thong
s& goi khdi OB tudng tng chita chudng trinh xit 1y mdi khi xui't hién tin hiéu ngit, bdo
16i khong dong bo.

Béng cdc tham bi€n vao ra ctia ham SFC40 nhu sau:

Tén bién Loai bién | Ki€u dilieu | Vangnhé | Y nghia

MODE Ngd vao BYTE LLQ.M,D,L, | Loai tin hiéu ngit, bdo 16i dudc bd
hiing s& mit na che

OB-NR Ngo vao | INT LLQM,D,L, | Tén khd&i OB cua tin hiéu ngét, bdo
hiing s& 16i dudc bd mit na che

RET-VAL Ngo ra INT LQ.M,D,.L | N&u c6 18i x4y ra thi gid tri trd vé

chtra ma 16i
94. MAT NA CHE NHUNG NGAT VA LOI KHONG PONG BO DUNG

SFC41

SFC41 dung d€ dit mit na che ngit tit ca cdc ngit, tin hiéu khong ddng bo c6
mic vu tién cao hon mic vu tién cia khdi OB chita 1énh goi ham.
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Trong mot khdi chuong trinh ham SFC41 ¢6 thé dugc goi nhiéu 1an. S& 14n goi
dudc hé diéu hanh d€m va ghi nhan lai dudi dang tham tri trd vé cia ham.

Khi mot tin hiéu ngit hay bdo 16i duge duong mit na che, hé thong sé khong dé y
t6i tin hi€u d6 nita, titc 1a khong goi khdi OB tuong tng chita chuong trinh x& 1y tin
hiéu ngit, bdo 16i nay cho tdi khi mit na che dudc bd di nhd ham SFC42 hoic khi
kh&i chuong trinh chita 1énh goi hAim da dugc thuc hién xong.

Bdng cdc tham bi€n vao ra ctia ham SFC41 nhu sau:

Tén bi€n Loai bi€n | Ki€u ditliéu | Vangnhé | Y nghia
RET-VAL Ngo ra INT LQM,D,L | Chisélan goi ham SFC41 (hoat

dong x 1y ngdt chi dugc hoat dong
lai khi RET-VAL=0

9.5.B0 MAT NA CHE NHUNG LOI KHONG PONG BO DUNG SFC42

Ham SFC42 c6 tdc dung bd mit na che clia mot tin hiéu ngit, tin hiéu bdo 16i
khong ddong bd c6 mic vu tién cao hon mic vu tién cia khdi OB chita 1énh goi ham.

M&di 14n goi khdi SFC41 thi phdi goi khdi SFC42 néu mudn bd mit na che tit ca
céc ngit, tin hiéu khong dong bd. Him SFC42 khong bi ngit.

Bédng cdc tham bi€n vao ra ciia hAm SFC42 nhu sau:

Tén bi€n

Loai bién

Kiéu dit liéu

Vung nhé

Y nghia

RET-
VAL

Ngb ra

INT

LQM,D,L

-S6 1an ham SFC42 con cAn phdi goi
dé€ bd mit na che tat cd cdc ngit va
tin hiéu khong ddng bd. -Hoic 1a
gid tri W#16#8080 né€u ham SFC42
dugc goi khi tit ca céc tin hiéu
ngit va tin hiéu khong dong bo
dang § trang thdi tich cuc.

ViDU

Chuong trinh che va bd mit na che 16i khong ddng bo ding SFC39 va SFC40.
Chuong trinh nay dudc viét trong khdi OBI.
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Hetwork 4 : Title:
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Netword 1 va netword 2 12 doan chudng trinh dé bi ngit n€u c6 16i sdy ra. Cc
netword 3, 4, 5 khong bi ngit bdi cdc 16i do khdi OB35 bdo 16i gay ra. SFC39 ¢6 tic
dung che cic 18i khong ddng bo. Sau khi khdi OB40 dudc goi thi doan chuong trinh &
netword 7, 8 c6 thé bi ngit néu cé 15i.

X. NHUNG SFC PHUC VU CHUAN POAN LOI HE THONG

Nhitng CPU déu duy tri dit liéu trang thdi ciia by diéu khién 1ap trinh. S& dung
nhitng chitc ning chuin doan hé thdng chiing ta c6 thé doc ra ngoai nhitng dit liéu
nay. Cé6 mot vai dit liéu c6 thé hién thi trén bo diéu khién 14p trinh nhd phan mém
STEP 7.

Chiing ta cing c6 thé xem nhitng dif liéu d€ chuin dodn hé thdng biing cich 1ap
trinh s dung cdc chic ning SFC6 va SFC51.

10.1. POC THONG TIN CUA OB KHOI PONG DUNG SFC6
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Diing SFC6 chiing ta c6 thé doc thong tin khéi dong vé nhitng van dé sau:

© OB cudi cung duge goi ma chua thyc thi xong.
© OB khdi dong cudi cuing da dudc khéi dong.
Trong trudng hop nay thi thdi gian khong dugc ghi lai. Néu 1énh goi khdi SFC6
trong kh6i OB100. OB101 hoic OB 102 thi nhitng thdng tin khdi dong gidong nhau 1a

gid tri quay vé.

Bdng cdc tham bi€n vao ra ctia ham SFC6 nhu sau:

Tenbién | -O¥ Ki€u di liéu | Vingnhg | © 182
bi€n

RET-VAL Ngo ra INT LQM,D,L | N&u c6 18i x4y ra thi gid tri trd vé
chita ma 16i

TOP-SI Ngo ra STURCT D,L Thong tin khdi dong ctia OB hién
hanh

START- Ngo ra STURCT D,L Thong tin khdi dong ctia OB khdi

UP-S I dong dugc khdi dong 1an cudi.

102.  DPOC TRANG THAI CUA TOAN HE THONG HOAC MOT PHAN
HE THONG DUNG SFC51

Dung SFC51 chiing ta ¢6 thé doc trang thdi ciia toan hé thong hoic mdt phan hé
thong.

Pé€ doc trang thdi cia hé thdng thi chiing ta phai dit ngd vio REQ lén 1, lic dé
SFC51 dugc goi. Néu SFC51 doc ngay khi ¢6 1énh goi thi SFC51 b4o ban biing cich
g&i dén ngd ra BUSY gid tri 1a 1. N€u BUSY=1 chitc ning hé thdng SFC51 doc chua
hoan thanh.

Bdng cdc tham bi€n vao ra ctia ham SFC6 nhu sau:

Tenbién | “OM Kidu dt lieu | Vingnhg | ¥ DE0T3
bi€n

REQ Ngd vao BOOL LQM,D,L, | Khi REQ=1 thi SFC51 dudgc kich
hiing s6 hoat

SSL-ID Ngd vao WORD LQM,D,L, | Chia trang thdi ctia toan hé
hiang s6 thong hoic mot phan hé thong

can dugc doc

INDEX Ngo vao WORD LQM,D,L, | Loaihoic s6 clia mot d6i tugng

hiing 6 trong mot phin hé thong
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RET-VAL | Ngé ra INT LQMD,.L | N&u c6 16i x4y ra thi gid tri trd

vé
chita ma 16i

BUSY Ngo ra BOOL LQOM,D,L. | BUSY=1 thi qué trinh doc chua
hoan thanh

SSL- Ngd ra STRUCT D,L Ngo ra chira trang thdi cia toan

HEADE R hé thdng hoic mdt phan hé
thdng

Ngo ra ANY LQM,D,L | Dién t3d ving chita trang thdi clia
toan hé thong hoic mdt phan hé
thdng dudc doc n€u: -N&u chi
doc thong tin thi khong can dé y
dé&n ngd nay. -N€&u can biét s&
byte thi chiing ta dé y d&€n ngo
nay

103.  GHI DU LIEU CHU}’N POAN DO NGUOI DUNG PINH NGHIA
PEN BO PEM CHUAN POAN SU DUNG SFC52

SFC 52 cho phép chiing ta ghi dif liéu chuin dodn do ngudi dung dinh nghia dén

bd dém chuidn dodn. Chiing ta ciing c6 thé gdi dit liéu chuin dodn dén tit cd cic
tram. N€&u c6 16i sdy ra thi ngd ra RET-VAL s& cung cAp mot thong tin 16i.

Khi chiing ta géi dit liéu chudn dodn dén tit ca cic
tram thi dif li€u nay sé chita trong bo dém gdi va tu
dong gdi dé€n cdc tram dang 1am viéc. Chiing ta c6 thé
kiém tra viéc gdi dif liéu chudn dodn niy bing cich
dung SFC51 véi gié tri dat tai cdc ngd SSI-
ID=W#16#0132 va INDEX=W#16#0005. Dt li¢u
chuin doan chi c6 thé gdi d€n bd dém gdi nén bd dém
gdi nay con tréng. N&u bd dém gbi day thi: € Dir lieu
chuin dodn khong dugc nhap vao bo dém chuin dodn.
© Ngo ra RET-VAL cho biét b dém chuin doan diy
(RET-VAL= W#16#8092). N&u dif liéu chuin dodn

dugc gbi dén cdc tram ma cdc tram khong & trang thdi
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hoat dOng thi: € D li€u chudn dodn dugc nhip vao bd

dém chuin dodn. € Ngo ra RET-VAL cho biét khong

c6 tram nao dang lam viéc (RET-VAL= W#16#8091).

Bdng c4c tham bi€n vao ra ctia hAm SFC52 nhu sau:

Tenbien | 20U Ki€u dirliéu | Vingnhg | © MM
bi€n
SEND Ngé vao BOOL LQM,D,L, | Cho phép géi dit liéu chuidn dodn
hing s& dén ti't cd cdc tram
EVENTN Ngb vao WORD LQM,D,L, | Dung dé& d4nh dau st kién ID. Gom
hing s& c6 cdc loai
W#16#8xyz, WH#16#9xyz,
W#16#Axyz, W#16#Bxyz.
INFO1 Ngb vao ANY LQM,D,L | Chita thdng tin vSi nhitng loai dit
liéu khac nhau nhu: WORD, INT,
ARRAY|[0 dé&n 1] (dang chudi).
INFO2 Ngb vao ANY LQM,D,L | Chwa thong tin v6i nhitng loai dir
li€¢u khiac nhau nhu: DWORD,
DINT, REAL, TIME, ARRAY|[0
dén 3] (dang chudi).
RET-VAL | Ngo ra INT LQM,D,L | N&u cé 16i x4y ra thi gid tri trd vé
chtta ma 161
10.4. VI DU

Chuong trinh doc thong tin clia hé thong, so sdnh thong tin d6 va ghi ra bo dém
chuin dodn hoic bd dém gdi. Chuong trinh dudc viét trong khdi OB1 nhu sau:

CuuDuongThanCong.com

https://fb.com/tailieudientucntt



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Hetwoxrk 1: Title:

8.1 cO
| f (rR}—
c1

(r}—

Hetwork 2 : Title:

CMP =i c4.0
i |
1, 1
IwD—IN1
10— IN2
Hetwoxrk 3 : Title:
4.0 M2.0 Mi1.0
I | sl f

I 1B

Hetwoxrk 4 : Title:

4.0 co
|
1

I {cu—

Hetwoxk 5 : Title:

| 4.0 MD.1 Ml.1
| | a1} [} ]
1 V2 1

| | 1B

Hetwoxk 6 : Title:

CMP »I Q4.1
A |
%
w0 —{ IN1
100 - 182

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Hetwork 7 : Title:

| 4.1 mi.2 Mi.Z
| | - r
| I \B {3 —
Hetwork @ : Title:
| el c1
| 1 f
| 1 { cu }—]
Hetwork 9 : Title:
il mb.3 M1.13
|| fu) [
P ) {s)—
Hetwork 10 : Title:
EFCS1
EN EKWO
mi.2 —|REQ RET VAL [-piz00
MELleygizz 4520 Ik BUSY |-m250.7
WH1AHS — INDEX S2L HEADE #351,_]-]-5_,11“3
R —R
PFM 100.0
DR -worDp 20
Hetwork 11 : Title:
BE MZ50.6
| | [ [
G 1, |
Hetwork 12 Title:
OoN M 250.6
=] M 107.0
BEC

CuuDuongThanCong.com

https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Hetwork 13 : Title:

MCOWE
EN ENO
WH1eHF9059 — IN CUT — Mz
Hetwork 14 : Title:
.0 ME .0
| {4 |
I . |
Hetwork 15 : Tikle:
LT Lo 0
T MD 10
Hetwork 16 : Title:
ni.o 0
| r
f { aupn
Mi1.1
|
|
Hetwoxk 17 : Title:
SFCS2
EN BN
I8.0—SEND RET_VAL —pmi2 02
M2 —|EVENTH
PET 0.0 WO
RD L — INFOL
i 1D.0 D
WORD 1 — INFOZ
Hetwoxk 18 : Title:
LD
‘ BR M1.0 Mi.0
| 1 1 f
| T 11 {r}—

CuuDuongThanCong.com

https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Hetwoxrk 19 ; Title:
| ¢ (e
i
| | | { | RN
Hetwoxrk 20 ; Title:
SPCS1
EN ENG
Mi.0—{REG RET VAL |-pmmz00
WE1EH132 =|SEL_ID BUSY¥ [=M250.7
WS 1645 — INDEX S2L_HEADE| #SSL HEADE
R R
PHM 100.0
DR|=WORD 20
Hetwoxrk 21 : Title:
2R MZ50.6
i I |
1 1 L9} |
Hetwork 22 : Title:
on M Z2a0.6
o M 107.0
BEC
Hetwork 23 : Title:
MOVE
EN BN
WH1EHD54 — 1IN OUT |- pma2
Hetwork 24 : Title:
4.1 mz.0
11 fi 1
1 L 1

Hetwork 25 : Title:

LG
T

c
M

CuuDuongThanCong.com

1
el

https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Hetwork 26 : Tivle:

M1.2 11
| | { amew

Hetwoxrk 27 ; Title:

SFC52
EN ENO
18 .0~{SEND RET VAL \-mMw208
M2 — EVENTN
P#I 0.0 WO
RD 1 —INFO1
BffM 22.0 D
WORD 1 -~ INFOZ
Hetwork 28 ; Title:
Ll
| BR M1.2 ML.2
|| | | { |
‘ 11 1 VR
Hetwork 29 : Title:
| BR M1.3 M1,3
I || (=1
1 | LR |

|

Ngo vao 18.0 ding d€ reset cidc bd @€m CO va C1. Gid tri ngd vao IW0 dudc so
sdnh véi 10, n€u IW0 nhd hon 10 thi ngd ra Q4.0=1 b4o gidi han dugi. Khi Q4.0
chuyén tir 0 1&én 1 thi bit nh M1.0 1én 1, bd d€m CO d&€m ting 1én 1. N&u Q4.0 chuyén
tr 1 xudng O thi s& dit bit nhé M1.1 1én 1.

Tuong tu 1énh so sdnh hon sé& so sanh IW0 vé6i 10, n€u IW0 16n hon 100 thi ngd
ra Q4.1=1 bdo gidi han trén. Khi Q4.1 chuyén tir 0 1&n 1 thi bit nhé M1.2 1én 1, bd
d€m C1 d€m ting 1én 1. N&u Q4.1 chuyén tlr 1 xudng 0 thi sé& dit bit nhé M1.3 1én
1.

SFC51 dung d€ doc trang thai ctia hé thong va kiém tra xem bo dém gdi c6 diy
hay chuwa. N&u SFC51 chua doc song thi ngd ra BUSY bdo ban (mtc logic 1).

Ngd ra SSL_HEADER ctia SFC51 dudc khai bdo trong bdng khai bao bi€n nhu
sau:

CUR_SSL_HEADER : STRUCT
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LENTHDR

N_DR : WORD

: WORD

: END_STRUCT

Lénh SFC52 c6 tic dung ghi dif liéu do ngudi ding dinh nghia ra bo dém chuin
dodn, gi4 tri can gti dugc dua ra ngd RET-VAL.
Lénh SFC51 & netword 20 c6 tidc dung ki€ém tra by dém gdi. SFC52 & netword 27
c6 tac dung ghi dif liéu d&€n bo dém chuin doan, 18.0 dung d€ cho phép SFC52 gdi

dit liéu.
NHUNG SFC VA SFB DUNG PE CAP NHAT DU LIEU VAO BO
PEM VA XU LY TIN HIEU THEO BIT

XI.

11.1.

CAPNHAT DU LIEU VAO BO PEM NGO VAO DUNG SFC26

SFC26 dung d€ cip nhat dif liéu vio bo dém ngd vio hoic mot phidn bo dém ngd
vao. Qu4 trinh cip nhat phdi dugc khai bdo bing phan mém STEP 7.

Néu qud trinh cip nhit dit liéu vao bo dém ngd vao tai lic bat dau chu ky quét

thi s& khong phu thudc vao khdi SFC26.

Gia tri khai bdo dugc cAp nhat vao bd dém ngd vao phdi cé dia chi khdong vugt qua
vung giGi han cia bo dém ngd vao.

Bédng cdc tham bi€n vao ra ctia ham SFC26 nhu sau:

Tenbién | 20M Ki€u dirlieu | Vangnhg | ¥ "&Ma
bi€n
PART Ngd vao BYTE LLQM,D,L, | S6 ctia viing bo dém ngd vao can
hiing s& cap nhat dit liéu. PART c6 gi4 tri tif

0 dén 15

RET-VAL [ Ngdra INT LQM,D,L | N&u cé 18i x4y ra thi gid tri trd vé
chtta ma 16i

FLADDR Ngd ra WORD ILQM,D,L | Pia chi clia byte diu tién ma giy ra
mdt 16i n€u c¢6 10i truy cap

11.2. CAPNHAT DU LIEU VAO BO PEM NGO RA DUNG SFC27

SFC27 dung d€ cap nhat dit liéu clia bd dém ngd ra hoic mot phan bd dém ngd

ra d€n modul ngd ra. Qu4 trinh cip nhat phdi dugc khai bdo bing phan mém STEP

7.

Né&u qud trinh cAp nhat dif liéu cia bd dém ngd ra tai cudi chu ky quét thi sé
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khong phu thudc vao khoi SFC27.

Gia tri khai bdo dugc cdp nhat tit bd dém ngd ra phdi ¢6 dia chi khong vugt qua
vung gidi han clia bo dém ngo ra.

Bédng cdc tham bi€n vao ra ctia ham SFC27 nhu sau:

Tenbién | 04 Ki€u dit lieu | Vingnhg | ¥ "N
bi€n
PART Ngd vao BYTE LLQM,D,L, | S& clia vung bo dém ngd vao cin
hiing s& cAp nhat dit liéu. PART c6 gid tri tir

0 dén 15

RET-VAL | Ngé ra INT LQM,D,L | N&u c6 16i x4y ra thi gid tri trd vé
chtra mi 16i

FLADDR Ngo ra WORD LLQM,D,L | Pia chi ciia byte dau tién ma gy ra
mdt 16i néu c6 16i truy cip

11.3. DAT GIA TRI CUA MOT VUNG DU LIEU NGO RA LEN 1 DUNG

Khi goi SFC79 thi:

SFC79

© Mot ving bit dudc chon tai ngd vao/ra clia thiét bi ngoai vi dudc dit.

© Nhirng bit tuong ¢ng trong bd dém ngd ra ciing dugc dit bat.

N&u chitc ning master control relay (MCR) khong

dugdc dit thi 1énh goi khdi SFC79 khong duge thuc thi.

Né&u SFC79 thyc thi thi toan bd cdc byte dugc ghi dén

ving dia chi vao/ra. Néu viing bit dugc lua chon tai

ngd vao N khong nim & dau va cudi mot viing byte

can dit thi: @ Nhitng bit nim & byte dau va cudi dudc

truyén dén viing vao/ra cla thi€t bi ngoai vi va bo

dém ngd vao khong dugc ghi. € Nhitng bit nim trong

ving dudc chon dudc dit. Bing cdc tham bién vao ra

cia ham SFC79 nhu sau:
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Tenbign | -°Y Ki€u dirlieu | Vangnhg | © n&a
bi€n
N Ngé vao INT LLQ.M,D,L, | S6 clia nhitng bit dugc dit
hiing s&
RET-VAL | Ngo ra INT LQM,D,L | N&u c6 18i x4y ra thi gid tri trd vé
chita mi 16i
SA Ngb ra POINTER P Chi ra vi tri bit dau tién dudc dit

11.4. XOA GIA TRI CUA MOT VUNG DU LIEU NGO RA DUNG SFC80

Khi goi SFC80 thi: € Mot viing bit dudc chon tai ngd vao/ra cia thiét bi ngoai vi

bi xo4. € Nhifng bit tudng fng trong bd dém ngd ra cling dugc xod bat chap

vung bd

dém ngd ra c6 bi xod hay khong. N&u chitc ning master control relay

(MCR) khong dudc dit thi 1énh goi kh&i SFC80

khong dugc thuc thi. NEu SFC80 thyc thi thi toan bo cdc byte dudc ghi dén ving dia
chi vao/ra. N&u viing bit dugc lua chon tai ngd vao N khong nim & dau va cudi
mot viung byte
can xo4 thi: € Nhitng bit nim & byte
diu va cudi dugc truyén dén
viing vao/ra cla thi€t bi ngoai vi
va bd dém ngd vao khdong dugc
ghi.
© Nhitng bit nim trong viing dudc chon dugc dit. Néu N=0 thi SFC80 khong tic

dong. Bang cdc tham bi€n vao ra ctia ham SFC80 nhu sau:

y Loai ” _ Y nghi
Tén bién oal Kiéu dit liéu | Ving nhé nehia
bi€n
N Ngd vao INT LLQM,D,L, | S6 clia nhitng bit can xo4
hiing s&
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RET-VAL | Ngo ra INT LQM,D,L | N&u c6 18i x4y ra thi gid tri trd vé
chtta ma 16i

SA Ngb ra POINTER P Chi ra vi tri bit dau tién dudc xod

CHUONG 7

e
CHUONG 7

CAC BAITAP UNG DUNG

Bai 1: Vi€t chuong trinh cho hé thdng lam day chai vé6i yéu ciu:

Ngd vao 10.0 1a ti€p diém thudng hd dung khdi dong hé thong.

Ngé vao 10.1 1a ti€p diém thudng déng dung dirng hé thong.

Khi hé thong khdi dong thi dén ngd ra Q4.1 sdng 1én.

Khi hé thdng khdi dong c6 thé chon ché dd 1am viéc bing tay hoic tu dong.

Khi chon 10.4=0 1a ch& d tay, 10.4=1 1a ch& do tu dong.

10.5 diing @€ cho phép cdc ché& dd hoat dong.

Cédc dén bdo ché& do: Ché do tay Q4.2, ch€ do tv dong Q4.3.

Khi thay d8i ch& do thi hé thong sé dirng lai.

O ché& do biing tay thi hé thdng c6 thé chay thuan hodc chay nghich bing cong tic
10.2 va 10.3.

Chuong trinh diéu khién cho qu4 trinh nay nhu sau: Bai 2: Viét chuong trinh cho
hé thdng lam day chai vé6i yéu cau:
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Hetwork

1: khoi dong/dung he thong

od.1
I0.0 SR
{ | S Q |
0.1
VI R
Hetwork 2 : che do tay
04.2
04,1 I0.4 I0.5 SR
1 % | —s -
4.1
14 R
I0.4 I0.5
[ | | L
[ 11
Hetwork 3 : che do tu dong
Q4.3
04,1 I0.4 I0.5 SR
| I | ——s —
pd.1
H R
I0.4 I0.5
4 |
Hetwoxrk 4 : che do tay gquay thuan
‘ 4.2 10.2 0.3 Q3.3
| ] | L A Foy
‘ 1 11 | L
Hetwork 5 : che do tay quay nghich
od.2 10.3 0.2 Q8.6
[ ] | L I ro
|| LI | L
Hetwoxrk 6 ; che do tu dong guay thuan
4.3 0.5
[ ] £
I L)

Ngé vao 10.0 12 ti€p diém thudng hd diing d€ khdi dong hé thong.
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Ngd vao 10.1 12 ti€p di€m thudng déng diing dé dirng hé thong.

Khi hé thong khdi dong thi dén ngd ra Q4.1 sdng 1én.

Khi hé thdng khdi dong c6 thé chon ch& dd 1am viéc bing tay hoic tu dong.
Khi chon 10.4=0 1a ch€& d tay, 10.4=1 la ch&€ dd tu dong.

10.5 dung @€ cho phép cic ché& do hoat dong.

Cédc den bdo ché& do: Ché& do tay Q4.2, ch€ do tu dong Q4.3.

Khi thay d6i ch& do thi hé thong sé dirng lai.

O ché do bing tay thi hé thdng c6 thé chay thuan hoidc chay nghich bing cong
tic 10.2 va 10.3.

G ché dd tu dong: Khi dong co biang chuyén dudc khdi dong (chi cé quay thuin)
thi bing chuyén chay lién tuc cho d&€n khi bi tit bing cong tit 10.1 hoic khi cdm bi€n
18.6 phat hién dugc chai. Khi chai ¢ dugc 1am day thi bing chuyén ti€p tuc chay cho
t6i khi tdt bing cong tdt 10.1 hodc khi cdm bié€n 18.6 phdt hién dudc chai ti€p theo.
Qud trinh 1am day chai dudc thuc hién trong 3 gidy va dugc thdng bdo bing ngd ra
Q5.0. Hé thdng d€m s chai ddy va chai rdng nhd hai cdm bi&n I8.5 va 18.7. S& chai
hu biing s& chai rdng trir s6 chai ddy.

Chuong trinh diéu khién cho qu4 trinh nay nhu sau:
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Wetwoxle 1 : khoi dong/dung he thong

Q4.1
I0.0 SR
| g 4]
[
I0.1
11 R
Hetwork 2 : che do tay
ot.2
4.1 10.4 10.5 ==
II I: |I = 2=
4.1
A :
I0.4 I0.5
| | l 1
| 11
Hetwork 3 : che do tu dong
4.3
of.1 I0.4 I10.5 SR
— | r e
4.1
___4f1 R
I0.4 I10.5
—/ i}

Hetwork 4 : che do tay quay thuan

4.2 10.2 I0.3 Q8.5
| ] I} PJ {3
I i | L
M10.1
||
Hetwork 5 : che do tay guay nghich
4.2 10.3 I0.2 Q8.6
11 11 V .y
L 11 | L
Hetwork 6 : dat thoi gian lew day chai
T1
IB.6 S_PEXT Q5.0
| 8 Q ()
s5T#3s TV BIF ...
BCD
1r e
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Hetwork 7 : tao bit nho phu o che do tu dong

| Q4.3 Tl M10.1
|
1

| | 4 |
| I I/AI Y 1

Netwoxrk 8; dem so chai rong

cl

| | cu | Q

Q4,143 V...
CH#O— PV CV_BCD —gwl0

—— L

Network 9 : dem so chai day

c2

18.7 s cl
|} cU Q

Q4,145 V...

C#0—PY CV_BCD|—-Qw6

e Lo

Bai 3: Yéu cAu giong nhu & bai tdp 2 nhung bai tip ndy d€m sdn pham diing cic
1€nh todn hoc.

Chuong trinh diéu khién cho qu4 trinh niy nhu sau:
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Hetwork 1 : khoi dong/dung he thong

Q4.1
.0 SR

0
| | S Gl
y

R

Q4.2

4.1 10.4 10.5 SR

|| 4 || 8 Q
4.1

14 R
10.4 10.5

] | ] |

[ I
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Hetwork 3 : che do tu dang

4.3
4.1 10.4 0.5 SR
| | | | | 5 @
Q4.1
11 R
I0.4 10.5
| 1 |
Ir‘(ir 1
Hetwork 4 : che do tey guay thusn
a4.2 0.2 10.3 Q8.5
— 1 i 1/ f—
mio.1
— |
Metwork 5; che do tay guay nghich
Q4.2 10.3 0.2 o
| | | 14 { —

Hetwork 6 : det thoi gian lanm day chai

Tl
IB.6 S_PEXT Q5.0
|l 5 Q ()
s5T#3s TV 1| p
BCD |-
—R
Hetwork 7 : teo bit nho phu c che do tu dong
‘ 4.3 T1 Mi10.1

4

EN
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Hetwork 9 : dem so chai rong

| TH.5 MB.5 ADD_I
| | | {r) EN
mw100 -{IN1
1 -{IN2

EMNO

ouT

Hetwork 10 : dem so chai day

~ MW100

ENO

ouT

| 18.7 M8 .7 ADD_|
| l I {P} EN
w10z !N
1 ~IN2

~ MW102

Hetwork 11 : dem so chai hu

MW100

MW10Z

SUB_|
EN  ENO
INl  OUT
IN2

~ MW104

Network 12 : hien thi so chai day

MW102Z

I_BCD

EN

IN

EMNO

ouT

[~ QWE

Bai 4: Bai tip nay ciing tuong tu nhu bai tAp 2 nhung c6 thém cic yéu cau:

Ngé vao 10.0 12 ti€p diém thudng hd diing d€ khdi dong hé thong.
Ngé vao 10.1 12 ti€p diém thudng d6ng diing d€ dirng hé thong.
Khi hé thong khdi dong thi dén ngd ra Q4.1 sdng Ién.

Khi hé thong khdi dong c6 thé chon ché& dd 1am viéc bing tay hoic tu dong.

Khi chon 10.4=0 1a ch& d tay, 10.4=1 Ia ch€ do tu dong.
10.5 dung @€ cho phép cic ché& do hoat dong.

Cédc deén bdo ché& do: Ché do tay Q4.2, ch€ do tu dong Q4.3.
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Khi thay d6i ch& do thi hé thong sé dirng lai.
O ch€ do bing tay thi hé thng c6 thé chay thuin hodc chay nghich bing cong tic

10.2 va 10.3.

G ché dd tv dong: Khi dong co biang chuyén dudc khdi dong (chi c6 quay thuin)
thi bing chuyén chay lién tuc cho d&n khi bi tit bing cong tit 10.1 hoic khi cAm bién
I8.6 phit hién dugc chai. Khi chai di dudgc 1am day thi bing chuyén ti€p tuc chay cho
t6i khi tit bing cong tit 10.1 hodc khi cdm bién 18.6 phat hién dudc chai ti€p theo.
Qud trinh 1am diy chai dudc thyc hién trong 3 gidy va dugc thong bio bing ngd ra
Q5.0. Hé thong d&€m s6 chai diy va chai rdng nhd hai cdm bién 18.5 va 18.7. S& chai
hu biing s6 chai rdng trir s6 chai ddy. SO chai diy dugc dua vao cdc thiing, mdi thiing
chitc 20 chai, s thiing dugc hién thi & QWE6.

Chuong trinh diéu khién cho qu4 trinh nay nhu sau:
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Hetwork 1: khoi dong/dung he thong

4.1

.0 SR
; s Q

| R

Q4.2
Q4.1 10.4 10.5 SR
I / —  o—
Q4.1
y} R
10.4 10.5
[ ] I |
[ L]
Netwoxrk 3 : che do tu dong
Q4.3
Q4.1 10.4 105 SR
1 Y —t  o—
Q4.1
}1 R
I0.4 I0.5
4 {1l
Hetwork 4 : che do tay quay thuan
Q4.2 10.2 I0.3 Q8.3
11 I 1 A r
nr i I £\ F
M10.1
| |
M|
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Hetwork 5 -

che do tay guay nghich

of.2 10.3 I0.2 Q8.6
| | | L A {3
L} L] ! LR |
Hetwork 6 : dat thoi gian lam day chai
Tl
IB.6 S_PEXT Q5.0
{1 § a ()
s5T#35 TV Bl
BCD
-R
Hetwoxrk 7 : tao bit nho phu o che do tu dong
‘ 4.3 1 M10.1
| | | A f 4
| ¥l L

Hetwork B : xoa so chai rong, day, hu

‘ Q4.1 M. 1 MOWVE
| N (p) EN  END
g™ OUT - mp100
Hetwork 9 : dem so chai rong
‘ I8.5 M8.5 ADD_|
| I () EN  ENO
mwio0 M1 OUT-wmwioo
1INz
Hetwork 10 : dem so chai day
‘ 18.7 M8 .7 ADD_]
| II {p} EM EMG
w10z M1 OUT - mw10z
1 Nz
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Hetwork 11 : dem so chai hu

‘ SUB_I
EN ENO {

w100 —N1 OUT - mw104

mMw10z —{IN2

Hetwork 12 : dem so thung bang cach chis so chai day cho 6

‘ DIV _BCD
| EN  ENO EN  ENO}—|
mwioz N1 OUTEwman1p w110 "N OUT que
e IN2

Bai 5: Mach diéu khién tudn ty cudng biic. 10.0 12 nit nhan thudng déng dung dé
dirng dong co. Khi nhan 10.1 thi ngd ra Q4.0=1 va ty duy tri, ngd ra Q4.1=1 tugng
trung cho dén ngd ra 1. Khi d6 n€u nhan 10.2 thi ngd ra Q4.2 =1 va tu duy tri va ngd
ra Q4.3=1 tugng trung cho dén ngd ra 2. 10.2 ¢6 tac dong chi khi 10.1 tdc dong trudc.

Chuong trinh diéu khién cho qu4 trinh niy nhu sau:

Hetwork 1: Title:

10.0 10.1 04.0
| A ] |
I/I |

Q4.0 04.1
|
|

—
e

—_
Y

Hetwork 2 : Title:

10.0 10.2 04.0 Q4.1
/1 | | | | {1
Q4.1 04.2
| | —

Bai 6: Mach tuin ty khdi dong bing tay. Mach nay c6 céc trang thai nhu sau:
10.0 dung @€ dirng hé thong.
Khi nhan 10.1 thi dén 1 sdng va tu duy tri.
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Khi nhan 10.2 thi dén 2 sdng va ty duy tri.
Khi nhan 10.3 thi dén 3 sdng va ty duy tri.

Chuong trinh diéu khién cho qué trinh nay nhu sau:
Hetwork 1: Title:
10.0 10.1 04.0

/1 | |
Q4.0 04

—_
e

1

—
S

Hetwork 2 : Titcle:

10.0 10.2 04.0 04.2
/] B | | { —
04.2 04.3
| | — =

Hetwork 3 : Title:

10.0 10.3 04.2 04.4
/1 | | | | { —
04.4 04.5
| | ——

Bai 7: Mach ty ddng déng tuan ty. Mach nay chi ¢6 mot niat nhan 10.0 dung dé
kh&i dong mach. Khi nhan 10.0 thi Q4.0=1 va sau thdi gian 5s thi role thdi gian tdc
dong lam cho ngd ra Q4.1=1, sau 8s nita thi rdle thdi gian lam cho Q4.0=0 mach
ngung hoat dong.

Chuong trinh diéu khién cho qu4 trinh nay nhu sau:

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Hetwoxrk 1 : Title:

a.o 24,3 ot .0
il M, { —
4.0
Hetwoxrk 2 ; Title:
T0
4.0 = ODT ot.1
—f —s o (—
S5THSE | TV BIl-, ., 4.2
=
S | BCD = ..
Hetwork 3 : Title:
T1
Qi.2 s_0DT 4.3
| | 5 2 { —
S5THES TV BI-
..—R BED ., ..

Bai 8: Mach diéu khién thang may xdy dung. Khi nhan nit nhan ning thi gau
dugc nang 1én dé&n khi dung cong tic gidi han trén thi gau dirng lai. Khi nhan nut
nhan ha thi gdu dugc ha xudng dé€n khi dung cong tic gidi han duéi thi gau dirng lai.
Trong lic ning hodc ha, n€u nhan niit nhan dirng thi gau dirng lai.

Chuong trinh diéu khién cho qué trinh nay nhu sau:
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Hetwork 1i: quay thuan va bao quay thuan

[ IR -l

10.2 10.0 10.3 04.0
{1 | | /1 ( —
Q4.0 Q4.2
| | —{ —

Hetwork 2 : quay nghich va bao quay nghich

10.2 10.1 10.4 04.1
/1 | | /1 {(—
04.1 04.3
| | =l

Hetwork 3 : bao dung

| 04.0 4.1 n4.4

| i/ /1

—
fo—

Bai 9: Mach khdi dong cd xoay chiéu 3 pha (dong cd nay khdi dong biing cich
thém dién trd phu mit ndi ti€p véi mdt trong 3 pha clia ddng cd). Khi nhan nit nhan
khdi dong thi dong cd khdi ddong vdi dién trd phu, sau mot thdi gian chi dinh trude
dong co 1am viéc § trang thai gan 6n dinh thi dién trd phu dudc ndi tic.

Chuong trinh diéu khién cho qué trinh nay nhu sau:

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Hetwork 1r: I0.0 cat dong qua tai, I0.1 nut nhen dung, I0.Z2 mo may

[ IR -

I0.0 I0.1 In.z n4.0

I/ i/l A {—

Hetwork 2 : 04.1 noi tat dien tro phu sau 3 giay

TO
Q4.0 04.1 s obT M0.1
] | |
| | i/t 8 L
ssT#IS TV BIl-...
c.-R__ BCD|..,
HO. 1l 04.1
1 | 1 |
1 L 1
04.1
1 1
1

Bai 10: Mach ddi chiéu quay cia dong co xoay chiéu 3 pha. Khi cho dong cd quay
theo chiéu ndo d6 thi mudn dong co ddi chiéu thi phdi dirng dong co va nhan nit khdi
dodng theo chiéu ngugc lai. Trong qud trinh d3o chiéu quay, c6 mot thdi gian tré xdc
dinh d€ dong co dio chiéu quay.

Chuong trinh diéu khién cho qu4 trinh nay nhu sau:

Hetwork 1 : Title:

| 0.0 10.1 ¥1.0 MO. 1
| 11 11 1/} -
Hetwork 2 ; Title:
M. 1 10.2 4.1 Q4.0
| | | | 11 { —
24.0
| 1
|
10.3 4.0 4.1
1 | | i |
11 1| L) |
Q4.1
1 1
1T
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Hetwork 3 ; Title:

0.1 T MO, 0
| | | | T |
1 1 [ LA 1
mi.a TO
1 | 5_ooT
E al-
s5T#35 TV BIl-...
.. =R BCOf—, ..

Bai 11: Mach diéu khién dong co 2 téc d va 2 chiéu quay. Khi nhan 10.0 hoic
10.1 thi ddng cd chay trdi hodc phai vdi téc do thap. Khi nhan 10.2 hoic 10.3 thi dong
co chay trdi hodc phai véi toc do cao.

Chuong trinh diéu khién cho qu4 trinh nay nhu sau:

Hetwork 1: Title:

‘ I0.2 I10.0 I0.1 HO.0

‘ /1 /1 I/l {

Hetwork 2 : Title:

‘ MO.0 04.2 4.3 4.4 MO.1

‘ | | /1 /1 /1

—
L

Hetwork 3 : quey thuan, quay hghich toc do thep

Mo. 1 10.3 Q4.1 04.0
| | | | /] { —
04.0 04.5

] | f1 ]
| v 1

10. 4 Q4.0 04.1
| | /1 {(—
04.1 04.6

|

1

| L
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Hetwork 4 : Title:

‘ MO.0 Q4.0 Q4.1 MO0.2

‘ | | /1 I/l {—

Hetwork 5 : quay thuan, quay nghich toc do cao

Mo. 2 I0.5 n4.3 n4.2
| i i/ (—
04.2 na.7
I0.6 4.2 04.3
— | i/ (—
04.3 Q5.0
| bt
04.2 4.4
— | (—
04. 4
|

Bai 12: Mach khé&i dong sao-tam gidc c6 2 chiéu quay. Khi nhan cho dong cd quay
thuan thi mach khdi dong & ch€ do ndi sao, sau mot thdi gian dinh trudc thi dong cd
chuyén sang ché& do ndi tam gidc. Tuong tu cho chiéu khdi dong nguoc lai.

Chuong trinh diéu khi€n cho qu4 trinh nay nhu sau:

Hetwork 1: gquay thuan, guay nghich,bac che do guay thuan, gquay nghich

.o 0.1 0.2 od.1 4.0

I A1 { | 1 {—
Q4.0 Q4.4
| e
10.3 4.0 4.1
2 /1 { —
Q1.1 24,3
{ | —{
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Hetwork 2 : chay sao (04.2)-chay tamgisc (04.3), bao che do sao-tem gisc

4.0 O 4.3 4.2
| /1 /1 L
ae.1 Q4.6
1 | —
T0 4.2 4.1
| | 1 {—
4.3 Q4.7
| | —ii—
Td
4.3 §_0DT
/1 = s
S5THSE ~| TV Bll=...
.. =B BCD |-, .,

Bai 13: Mach khégi dong sao-tam gidc cho dong cd 3 pha c6 vanh trugt. Pong cd 3
pha c6 vanh trugt thudng khéi dong bing dién trd phu dudc ndi v6i phan ng. Dong
co dudgc ndi véi 3 cap dién trd phu. Khi nhan nit nhan khdi dong thi sau mot thdi gian
nhAi't dinh thi cdc cip dién trd 1an ludt dugc cit va dong cd lam viéc & ché do dinh
mifc khi cdc dién tr phu dudc cdt hét.

Chuong trinh diéu khién cho qu4 trinh nay nhu sau:
Hetwork 1: khoi dong

I0.0 I0.1 In.2 Q4.0

/] /1 ]

—
—

04.0 TO 4.1
| | | | ' |
11 11 L) |
14.1
| |
LI
4.1 Tl 04.:2
1 || { —
04.2
| |
11
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Hetwork 3 : tao thol gian tre

To
Q4.1 Q4.2 5_00T

ves =B BCD |-

Hetwork 4 : dong mot bac dien tro phu va tao thol gian tre

n4.1 na.:2 T2 n4a.3
| A | A || r I
/1 1/l 11 {—
04,3 T1
| | 5_0DT
5 Q-
S5T#35 TV Blf-...
|‘++_P E:D_lll
T2
n4.0 4.3 5_0DT
|| | A
|1 171 5 U=
S5T#35 TV BI-...
.. 1B BCD |-, ..

Bai 14: Mach diéu khién 2 dong cd 1am viéc dong thdi theo chiéu thuin va
nghich. Khi nhin niit kh&i dong theo chiéu thuan hay nghich thi c4 2 dong co lam viéc
cung lic theo cling mot chiéu.

Chuong trinh diéu khién cho qu4 trinh nay nhu sau:

I0.0 I0.1 I0.2 4.2 Q4.3 Q4.0

—/ X A (—
g4.0 Q4.1 Q4,1
| — | L
I0.3 I0.4 Q4.0 0Q4.1 Q4.2
X 1 (—
n4.2 04.3 04.3
| — | L

Bai 15: Mach diéu khién 2 dong co lam viéc xen ké theo chiéu thuan va nghich. O
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mot thdi di€m thi chi c6 mdt ddng cd hoat ddng theo chiéu thuan hoic chiéu nghich.

Chuong trinh diéu khién cho qu4 trinh niy nhu sau:

I0.0 n4a.z 04.3 I0.1 I0.2 04.1 n4.0
/1 /1 /1 | | /1 /1 ()
04.0
| |
11

10.2 10.1 04.0 Q4.1
| | /1 /1 ()
04.1
| |
11
na.o n4.1 I0.3 I0.4 n4.3 Q4.2
/1 /] | | /1 /1 ()
Q4.2
| |
[
10.4 10.3 04.2 04.3
| | 171 /1 ()
04.3
| |
11

Bai 16: Mach diéu khién dong co 1am viéc theo trinh ty. Hai dong cd c6 thé quay
theo chiéu thuin hoic chiéu nghich. Pdng cd thit hai chi Iam viéc khi dong co thit
nha't lam viéc.

Chuong trinh diéu khién cho qué trinh nay nhu sau:
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Hetwork 1

10.0 10.1 I0.2 o4.1 4.0
1 [ | 11 L/} { )
2.2 Q4.0
| 1 ||
1T 1|
Q4.3 I0.2 I0.1 4.0 4.1
| |} 11 L} { )
Q4.1
| |
| |
Hetwork 2 : Tikble:
o4.0 I0.3 in.4 0.5 4.3 04,2
i1 i i1 i/ | Py
11 11 1 | i 1/t .
2.1 Q4.2
[ 1 I 1
1 0 1 I
I0.5 TO. 4 0.2 04.3
I 1 [/ | f
1T 11 1/t { }
Q4.3
] |
1T

Bai 17: Mach diéu khién 2 dong co quay thuin va quay nghich doc 14p nhau & nhiéu
vi tri. 2 ddng cd c6 thé 1am viéc doc 1ap nhau, mdi dong cd c6 thé quay thuin, quay

nghich va dugc diéu khién & nhiéu noi.

Chuong trinh diéu khién cho qu4 trinh niy nhu sau:
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Hetwork 1: tao bit nho

‘ I0.0 ID.1 ID.2 MO.0
‘ /1 {/1 /1 (}
Hetwork 2 : dieu khien dong co 1
MO.0 I0.3 I0.6 I0.7 I1.0 n4.1 n4.0
11 | 1 | A | /1 | 4l | 4l &
110 110 11 rd d 1T L
ID. 4
| 1
| 1
I0.5
| 1
|
n4a.o
|1
|
I6.0 ID.3 I0.4 I0.5 Q4.0 04.1
| | /1 1 f
| /] /1 /1 /] ()
I7.0
[ 1
11
Il.0
| 1
|
na.l
| 1
|
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Hetwork 3 : tao bit nho

s
=

‘ I1.1 Il.2 Il.3 HO

‘ 1 /1 I/l (

et

e

tetwork 4:': |di=u khien dong co 2

| I -

Mo. 1 11.4 11,7 12.0 12:1 Q4.3 04.2
1 | | | | A | | 4 | 2] f
[ | [ IHXI 1/1 I/I Irﬁjl 'n..}

11.5

| |

11

11.6

| |

11

4.2

| |

11

o B I1.4 I1.5 I1.6 Q4.2 04.3

| | | 2 I | A | 2l I

11 I—/I LB I—';I I.}I 'l..:

I2.0

| |

[

T2

| |

11

04.3

| |

11

Bai 18: Mach diéu khién qu4 trinh pha tron son. C6 hai loai son mau khdc nhau
dudc bom bing mdy bom 1 va 2 khi son ddy thi bdo cho 2 mdy ngirng hoat dong va
may tron hoat dOong, sau 5s thi may tron ngung. Sau khi tron xong thi son dugc dua
dé&n bdn chita son bing bom 3 qua van x&. Khi son hét thi bio cho mdy bom 3 ngirng
hoat dong, van déng lai va mdy bom 1 va 2 ti€p tuc hoat dong 10 1an. Trong qud trinh
hoat dong, n€u nhan dirng thi hé thong dirng lai. 10.0 12 ndt nhan ditng cho hé théng.

Chuong trinh diéu khién cho qué trinh nay nhu sau:
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Hetwork 1: Title:

CuuDuongThanCong.com

I0.0 io.1 MO.D
| 1 | I
Iffl LI H;
mO.0
1 |
11
Hetwork 2 ; diew khien bom 1 wa hom 2
0.0 Mo, 0 I0.2 4.3 04,2 o 4.0
/1 | 11 /1 14 | | {1
24,1

https://fb.com/tailieudientucntt

—(—


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Hetwork 3 : dieu khien may tron

10.0 TO 10.2 Q4.2
A % | (—
Md.2
(s
T0 10.3 M0.2
| | (R}—

Hetwork 4 : dinh thoi cho may tron

TO
10.0 MO.2 S_oDT
/1 | | E 0
S5T#58 =TV BIf-,..
weo =R BCD |-qué

Hetwork 5: dieu Rhien van va may bom 3

10.0 TO 10.3 04.3
1/ | | /1 E—
na.4
—{—

Hetwork 6 : dem so chu ky hoat dong

co
4.3 s_co
|} D q

M0.0—5 LY, ..

C#£l0— PV CV _BCD-, ..

I0.0—R

Bai 19: Mach diéu khi€n bon tron hod chat vdi yéu cau: Cé6 2 bon tron hod chat
vdi mdi bon dugc kéo mot dong co. Hoa chat duge d6 vao do con ngudi thuc hién. Cé
thé chon 1 trong 2 bon 1am viéc hoic ca 2 bon déu 1am viéc. Néu trong qud trinh tron
ma néu c6 van nao bi hd thi bdn dé ngung hoat ddng. Mdi bdn hoat dong trong thdi
gian 12 5 gidy. Mach con c6 cdc dén bdo trang thdi clia cdc bon.

Chuong trinh diéu khién cho qué trinh nay nhu sau:
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Hetwork 1: Title:

I0.0

I0.4

MO.2 MO. 3

i/l

/1

0.5

/1 /1

MO.2 MO.3

I/l

Ma.0o

/1 /1

TO I0.4

MO.1

04.0
i1 |

Mo. 3
|
[

Hetwork 2 : Title:

/1

TO

S5TH#SS —

5_0DT

BI

BCD

/1 /1

I0.5

LS |

HO. 2

L

04.1
[ |

I/l

LS |

HO.3

L

Bai 20: Chuong trinh diéu khi€n dén giao thong cho mot ngd tu véi dén xanh sing

25 gidy, dén vang sang 5 gidy, dén dd sing 30 gidy.

Chuong trinh diéu khién cho qu4 trinh nay nhu sau:
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Hetwork 1 : Title:

10.0 0.1 1.0
{/ | | {
ml.0
| 1
10
Metwork 2 x1, w1, dl
MO.D T0 Q4,1 Q4,2 Q4.0
! Y A % (—
Tl Q4.0 0£.2 Q3.1
11 /1 11 { —
Q4.0 Q4.1 Q4.2
/1 /1 {—
NHetwork 3 : Title:
T0 Tl
I:IU : 0 ]Tf 5_0DT 5_0DT
10 /1 3 Q S Q
S5TH255 TV BI,.. S5THSS TV BIl—,..
b
T1 5_oDT Bepl-. .. o BCD|- |
| | 8 QR
SSTHIODS TV BI...
...—R BCD. ..
Hetwork 4 : %2, v2, 42
mD.0 ) Q4.4 Q1.5 4.3
{ i/ i/t i/} { —
T4 Q4.3 Q4.5 4.4
{1 i/ /1 { —
TS5 Q4.3 Q4.4 Q4.5
{1 i/t /1 { —
Hetwork 5: Title:
T3 T4
"Iﬂ;ﬂ ‘T? §_00T §_0DT
Jcl /1 8 Q s @
SSTH3IAS TV BIl-... S55T#255 TV BI—...
TS
T4 E_oDT BCDl. .. ...—R BCD . ..
| | S QR
S5TH#53 — TV BIf—,..
. =R BCD|-,, .,
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Bai 21: Chuong trinh ki€m tra miic nu6c trong thiing chita. Thiing chifa chita t3i da
12 600 1it, n€u mic nudc trong thitng nhi€u hon 600 lit thi chuong trinh s& ngung hoat
dong, n€u mic nude trong thuing it hon 50 lit thi ¢6 tin hiéu bdo. Chuong trinh dugc
vi€t trong OB1 diing thém khdi FC105 nim trong thu vién chuin clia chuong trinh
STEP7. FC105 c6 cdc ngd vao/ra nhu sau:

EN: Ngd vao cho phép FC105 hoat dong.
ENO: Ngé ra c¢6 mitc logic 1 khi FC105 hoat dong va khong c6 16i.

IN: Ng& vio dang s& nguyén ding dé doc tin hiéu vao. C6 thé doc truc tiép tir
modul

Analog hoic qua giao ti€p dang s& nguyén.
LO_LIM, HI_LIM: C4c gidi han trén va du6i ding d€ chuyén ddi dai lugng vat

ly dugc dat tai cic ngd nay.

OUT: Ngd ra chita gid tri doc dudc tif ngd vao c¢6 dang so thuc.

BIPOLAR: Xdc dinh gi4 tri Am hoic gid tri duong dugc chuyén d6i. BIPOLAR=0
thi chuyén d6i gia tri duong, BIPOLAR=1 thi chuyén ddi gi4 tri Am.

RET_VAL: Ngé ra c6 gid tri 0 n€u 1énh hoat dong khong c6 16i.

Hetwork 1: do nuc nuoc trong bon

Ilcl.lo FC105 _ 04.0
W ENO——( }—|
pIvz0q—{IN BET_WAL -MULZD
6. 0000008+ OUT —mMp1zz
ooz —{HI_LIH
0.000000e+
ooo —LO_LIH
10,1 ={BIFOLAR

Hetwork 2 : bao muc chap duol 50 11C

CMP <R 3.2
i |
L 1
M1z —{INL
S5.000000e+
001 ~{1nz

Hoat dong ctia chudng trinh trén nhu sau: N&u 10.0= thi FC105 hoat dong, khi d6
gid tri ngd vao PIW304 dang s6 nguyén dugc chuyén ra ngoai qua ngdé ra OUT dén
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MD122 dang s& thuc néu s6 lit nhd hon 60. N&u bdn chita nhiéu hon 60 lit thi FC105
khong hoat dong. N&u s6 nudc trong bon nhd hon 50 lit thi ngd ra Q5.2 sé& 1én 1.

Bai 22: Chuong trinh chuyén ddi s6 thuc thanh sd nguyén 16 bit, gi tri ngd ra nay
c6 thé chuyén ra ngoai nhd modul Analog. Chuong trinh dugc viét trong khdi OB1 st
dung FC106. Cdc ngd vao/ra cia FC106 tuong ty nhw FC105 nhung chi khac nhau §
hai ngd IN vd OUT, FC106 c6 ngd vao IN 1a dang sd thuc cAn chuyén ddi, ngd ra
OUT ¢6

dang s6 nguyén 16 bit.

]iIII.I 1] FC106 04.0
[ EN END }—— }—|
Mplo4—IN RET_VAL —Mu108
1.000000e+ 00T —pQu3sa
ooz —HI_LIN
0. 000000e<+
ooon — L0 _LIM
I0.1 —BIPOLAR

Né&u 10.0=1 thi FC106 hoat dong. Khi dé s& thuc ¢6 gidi han tir 0 dén 100 dugc
chuyén thanh s& nguyén c6 gi4 tri tir 0 d€n 27648. N&u 10.1=0 thi s& thuc c6 gid tri tir
0 d&n 100 dudc chuyén thanh s& nguyén c6 gid tri tit —27648 d&n 27648.
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