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I. MUC PICH

Bai thi nghiém nay gidp sinh vién lam quen véi phan mém lap trinh cho PLC
va ho PLC C200H ctia hing Omron dé diéu khi€n mot hé thong thuc. M6 hinh thi
nghiém & diy 12 hé thong ATS (Auto Transfer System) dung dé diéu khién chuyén

ngudn dién ty dong khi c6 s cd.
II. CHUAN BI THi NGHIEM

Pé€ thuc hién dudc thi nghiém sinh vién cin phadi cé ki€n thic cd ban vé lap

trinh PLC, c6 thé tham khdo nhitng muc theo thd ty sau:

+ Gidi thiéu vé hé thong ATS

+ Noi dung thi nghiém: Pay 1a cdc yéu ciu phdi thuc hién trong sudt budi thi
nghiém. Sinh vién cin doc truéc muc nay dé nim dudc ndi dung thi nghiém.

+ Gidi thi¢u PLC Omron C200H: Phan nay trinh bay cdch quy dinh dia chi cho PLC
loai C200H ctia hing Omron va mot s6 1énh cd ban.

+ Thiét bi thi nghiém : Phan nay trinh bdy mo6 hinh st dung trong bai thi nghiém,
sinh vién nén doc phan nay trudc khi xem phan Hudng dan thi nghiém.

+ Hudng ddn thi nghiém: Phin ndy huéng din chi ti€t cich sit dung phin mém
Syswin va cdc budc dé thyc hién dudc nhitng yéu cAu trong Ndi dung thi nghiém.

D& dat k&t qui thi nghiém t6t va dé€ hiéu rd hon, ngoai nhitng van dé co ban
dudc trinh bay trong quyén huéng din nay, sinh vién c6 thé xem cdc ndi dung lién
quan trong cdc mon hoc Po Ludng Piéu Khién Bing M4y Tinh, Ty Pong Hod Qu4
Trinh Cong Nghé va nhitng tai liéu vé PLC Omron.

Sinh vién can chuin bi chuong trinh (vi€t trén gidy) ¢ nha truge khi tién

hanh thi nghié m.
L. GIGI THIEU HE THONG ATS

Muc dich clia hé thong ATS 13 nhan bi€t dudc su c6 trén cic ngudn dién d€ khi
c6 st ¢ vé dién xdy ra & mot ngudn, tai sé dudc tw dong chuyén sang ngudn dién
khdc @€ st dung tam thdi trong khi chd ddi khic phuc sy c6. Cic chifc ning chinh

clia hé thong ATS:

Trang 2
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+ Chuyén mach cho tdi: ATS thuc hién sy chuyén tif mot ngudn dién nay sang
mdt ngudn dién khac cip cho tdi, bao gdbm ci chitc ning hoa déng bod khi sit dung
may phat.

+ Céch ly ngudn va tdi khi c6 su c6 x3y ra.
+ Phdt hién sy c6 clia cac ngudn dién.
+ Phét tin hiéu bdo dong khi c6 su c¢d xay ra.

Tuy theo yéu cau thuc t&€ ma hé thong ATS cé cdc ciu hinh khic nhau. Hinh
minh hoa sau ddy 12 mdt trong nhitng cAu hinh dé:

T T B K:
wmmﬁmm@w [ O~

' T
(A [

- ATS1 -
Tai 1 Véi 1a ky hiéu Contactor ATS 2 Tai2

So dé mot hé thong ATS
Céac ky hi¢u:
M,o: Contactor dung d& déng ngudn ludi 1 cho tai 1
M, ;: Contactor dung dé déng nguén mdy phat 1 cho t3i 1
M,: Contactor dung dé d6ng ngudn ludi 2 cho tai 2
M,;: Contactor ding dé déng nguén mdy phat 2 cho tai 2
M;i,, M3, My,, My;: Céc contactor trung gian dung dé chuyén gilta 2 bd ATS.

Trang 3
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IV. THIET BI THi NGHIEM

M6 hinh hé théng ATS si dung Mﬁ . TH@NG ATS

trong bai thi nghiém gdm cdc thanh :
phﬁn nhu sau: R1T1S16G1 R2 T2 52 G2 |

2999

+ Ngudn R1, T1, S1 va may phdt Gl
dudc st dung cho bd ATS1; Ngudn R2,
T2, S2 va may phat G2 dung cho bd
ATS2.

+ Cdc cOng tit gid 1ap su ¢ mat pha
trén dién 1udi va su c6 clia mdy phat.

M6 hinh thi nghiém

+ Bién 4p tir ngdu dung d€ gia 1ap hién tuong ting hay sut 4p cho lu6i dién clia bo
ATSI1. Khi dién 4p Ludi dung cho bd ATS1 gidm xudng dudi 180Volt hay vugt
qud 240Volt thi s& déng ti€p di€m bdo su ¢d cia ludi dién 1.

Mb hinh thi nghiém dudc xay dung don gidn hon so véi s6 do dugc trinh bay
dmuc III: Khi cAn déng hay ngit ngudn cap cho tii tir dién luéi hay may phat
thi chi cAn xuidt mitc 0 hay 1 ra ngd ra 001.00 va 001.01 cia PLC tuong iing
cho Tai 1 va Tai 2 ¢ hai by ATS.

C4c dia chi quy dinh cho ngd vao, ra da dudc ddu ndi trén md hinh:

Chiic niing Dia chi Tin hiéu
Su co 1u6i 1 000.00
Su ¢cb luéi 2 000.06 Ngb vao

Sy ¢8 mdy phat I | 000.01
S ¢& mdy phat2 | 000.02

Tai 1 001.00
Tai 2 001.01 Ngo ra
M4y phat 1 001.02
Mady phat 2 001.03

Trong d6 su c6 trén 1u6i 1 va 2 bao gdm céc tinh trang : mit phase, qué 4p, thap 4p.

Trang 4
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V. NOIDUNG THIi NGHIEM

Thi nghiém 1

X4c dinh ky hiéu trén day da ddu ¢ mo hinh cho c4c ngd vao ra sau:

Chifc niing Ky hiéu so trén day

Su ¢6 mat phase R trén Ludi 1
Su ¢ mat phase trén Ludi 2
Su ¢d cao hodc thap 4p trén Lu6i 1
Mady phat 1
Tai?2
Ngudn +24Volt cdp cho Module Input
Mass 24Volt cia Module Output

Thi nghiém 2

Lap trinh diéu khién b ATS1 cap dién cho Tai 1 ctia mo hinh thi nghiém .

Gidi thuit hoat dong:

(Luu ¥ gidi thudt sau ddy chi ding dé ldp trinh diéu khién cho mé hinh da ldp ddt
scdn tai Phong Thi Nghiém.)

Ban dau khi vira m& ngudn, ki€m tra trang thdi ciia Lugi 1 va xét cdc trudng
hgp theo thtt ty du6i day:

1. N&u Luéi 1 khong c6 su ¢d thi chd mot khodng thdi gian dé€ ngudn dién on
dinh rdi mdi cap dién cho tdi (thdi gian chd ngudn 6n dinh diing trong thi nghiém
1 3s), trudng hdp Luéi 1 c6 su co thi bat Mdy ph4t 1.

2. N&u M4y phat 1 khong c6 su ¢d thi chd (3s) d€ M4y phdt 1 6n dinh rdi cip
dién cho tai, n€u bi sy ¢d thi tit Mdy phat 1 va cAp dién cho tai tir Luéi 2.

3. N&u Luéi 2 khong c6 su ¢ thi sau thdi gian chd (3s) cho Ludi 2 6n dinh 16i
cap dién cho Tai 1. N&u Lu6i 2 cling bi su c6 thi khdi dong May phat 2.

4. Néu M4y phat 2 khong cé sy ¢d thi chd 6n dinh (3s) r6i cap dién cho Tai 1.
Néu M4y phdt 2 lai bi sy ¢d thi tit Mdy phat 2 va tam thdi khong c4p dién cho tai.

Trong khi dang st dung mdy phdt 1, ngudn ludi 2 hoic mdy phdt 2 ma ngudn
Ludi 1 hét sy cd thi chuyén tré lai ding ngudn Ludi 1.

+ Chd y: Trong céc trudng hop st dung ngudn Ludi 1 phai ki€m tra dién 4p phdi
that sy 6n dinh truc khi déng cho tai (trdnh trudng hdp dién dp vio bi “chip chdn®).

Trang 5
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C6 thé tém tit hoat dong ctia bd ATS 1 theo gidi thuat sau:

[ Bit dau ]
Cac ky hiéu:

1: C6 su co

0: Hét sy cd
+SCL1: Sy ¢6 luéi 1
+ SCL2: Sy ¢ 1uéi 2
+ SCMPI: Sy ¢ mdy phét 1
y + SCMP2: Sy c¢6 mdy phdt 2
Cap dién tir Lu6i 1 cho tai

\ 4
Delay (3s) chd Lu6i 1 n dinh

SCLI1=1

v
M3 Mady phit 1,
delay (3s) chd M4y phat 1 6n dinh

A 4

3 SCL1=0 | Delay 1.5s1rdi | SCL1=0_
SCL1=1va P
SCMPI= 1 X
Delay (3s) chd Ludi 2 6n dinh
\ 4 SCLI1=0
Cap dién tir Luéi 2 cho tai .| Delay 1.5s roi >
SCL1=0 hoic | nedttdikndi
SCMPI1=1 va
SCL2=1 v
Mg Mdy phdt 2,
delay (3s) chd M4y phat 2 6n dinh
SCL1=0 -~
v Delay 1.5s >
Cip dién tit Mdy phit 2 cho tii » rOitat Mdy . >
p e yp SCL1=0 hoic phét 2 SCLI=1 va SCMP1=0
SCMP1=0 hodc >
SCLI=1vi SCMPI=1, va SCL2=0 SCL1=1 va SCL2=0 va CMP1=1
SCL2=1, va SCMP2=1
\ 4

[ Ngit dién Tai 1 ]

Thi nghiém 3
Thuc hién chuong trinh twong tu nhu Thi nghiém 2 nhung thay ddi thif tu cap
dién cho T4i 1 khi mdt ngudn c6 sy cd nhu sau:

Trang 6
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Lu6i 1-> Ludi 2— M4y phat 1>Mdy ph4t 2

VI. HUGNG DAN THi NGHIEM

+ P& tim ky hiéu ctia diy ndi cdc ngd vao ra clia PLC, sinh vién cin tham
khdo so d6 dau diy cho cidc Module Digital Input, Output ctia PLC loai C200H

dugc trinh bay & Phu luc.

+ C6 nhiéu cich dé€ viét chuong trinh cho md hinh hé thdng ATS theo yéu ciu
da trinh bay & Thi nghiém 2 va Thi nghiém 3. C6 thé bat dau chuong trinh bing

doan 1é€nh sau:

00000
{F Tih Tirner
Grid1Fault
000
. #0030
0030 bed
- Tk Tirner
. 001
. F1015
0015 bed
moon oooor  TMIOT ool
— | i 1 O
Grid1Fault GenlFault Genl
00102
— — T
Genl
e
o0z
0030 bed
TIhﬂDL}IU 0o1.00
1 1
Load1
TIhIHDDIQ
1 1

+ Sinh vién c6 thé viét ti€p va thay ddi doan chuong trinh trén d€ hoan chinh
hoat dong cho md hinh hodc c6 thé vi€t theo cdch khic sao cho hé thong hoat dong

ding theo gidi thuat da néu.

Dé viét chuong trinh cho hé thdng ATS nhu gidi thudt da trinh bay & Thi nghiém

Tirnier

Giai thich
Networkl:

- Ban dau khi chua ¢6 16i trén Lu6i 1 thi
Timer0 hoat d6ng. Sau 3s thi ti€p diém TO
1én ON cho phép Téi 1 hoat ddng (&
Network 3).

- N&u Lus6i 1 c6 su co thi diéu kién vao
Timer0 khong con nita, do d6 ti€p di€m TO
& Network3 OFF, nén T4i 1 bi ngit.

Network?2:

- N&u luéi 1 ¢6 sy ¢d thi chay mdy phétl ,
sau 3s thi ti€p di€m T2 ON va T&i 1 hoat
dong trd lai (6 Network 3).

- Khi Mdy phat 1 c6 sy c6 thi ngit Mdy
phat va T&i 1 cling bi ngit.

- Khi dang chay M4y phat 1 ma da khic
phuc dugc su c6 & Ludi 1 thi sau 1.5s delay
bdi T1 rd6i méi tit Mdy phat 1. Néu sau 3s
ma hét hin sy c6 & Ludi 1 thi mdi déng Tai
1 lai bing TimerO.

2 va 3, sinh vién cé thé thuc hién theo cdc budc sau:

CuuDuongThanCong.com
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VL1. Viét chuong trinh

Chay chuong trinh Syswin, tif menu File, chon New Project va chon loai PLC
C200HG tir ctia s6 hién ra—>OK

= 57Y5WIN [untitled] [Ladder Diagram] Mew Project Setup

File Edit Function Elock Ornline  Editors Series: Editor: Project Type:
(e Q @ Ladder (s Program
O C¥ ) Function Plan ) Library
Open project... Chrl+0 ) Template
Save project Ctrl+5 PLC Type
Save project as... Model CPU
[c200HE =] [cPuxx =
Irnpart....
Interface: Bridge Option:
Coanvert from ‘@ Serial communications (® Direct
- ) SYSMAC-LINK ) C Bridge
Save EPROM iITIEIQE ) SYSMAC-MET ) C¥ Bridge
- ! Controller Link
Prirt... Ctrl+F ) Ethernet
Pririt zetup... Modem Option: Coding Option:
® Local ® SYSMAC-WAY
Eﬁlt ) Modem O F pdises Cancel I

Chuong trinh dudc vi€t trén man hinh hién ra

2 SYSWIN [untitled] [Ladder Diagram] 9 [=] 3 [
File Edit Function EBlock Online Editors Project Data  Preferences Help
A EEIE R | = [Z]="
[#2 [ |57 | | C |V |2 |2 |3 [ [5F5 [sFb |sF7 |sF8 |cFS |cFo |cF7 [cFB |sF9 [sFID |cFLd [shil
@E Main 1 ﬂ
il
s I
L Man hinh soan thio
sl || o
T Q|| End of block
Thanh FUNIIF
n TIm([ T =|

cong cu out[c ol
I
v Del
gdr:| | §ym:| | Qom:| | Store |

[ ooooo | oovoor | | |

+ D& lap trinh cho ti€p di€m, lénh, Timer hay Counter, sinh vién nhip chuot
dé chon trén thanh cong cu rdi dit & vi tri mong mudn trén man hinh soan thdo va
khai b4o cdc tham s6 thich hgp.

+ Dung nit m trén thanh cdng cu dé[Jtao cAu 1énh OR.

+ D€ tao th 0t Network mdi, nhap chudt vao nit Insert Network I
va chon vi tri § phia trén hay dudi Network hién hanh.

Trang 8
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Insert Metwork

") ABOVE Current Network
(@ BELOW Current Hetwork:

1].4 I Cancel |

+ PE dit ky hiéu cho mot dia chi, nhap chudt vao dia chi d6 rdi go ky hiéu vao
6 Sym & phia dudi trang man hinh soan thdo, sau d6 nhan Enter hoic chon Store dé
luu lai ky hi€u vura dat.

Adr: [000.00 Sym: |Grid1Fault Com: Store

+ Dung lénh END (nhan niit [ va chon 1énh End) d€ két thic chuong trinh.

VL.2. Download va chay chuong trinh

Sau khi vié€t chuong trinh xong, luu chuong trinh lai theo tén cia nhém va ngay
hién tai rdi chudn bi Download chuong trinh xuéng mdy tinh:

+ Duing cdp RS232 d€ ndi cdng COM mdy tinh v6i cong A_RS232 ctia PLC
+ Nhan chudt vao niit dé k&t ndi v6i PLC.

~ e g N . . . N . 2
+ Neéu c6 161 vao menu Project, chon Communications va chon lai cong COM
7z A ~ 2 2 - .
(cdc thong so6 khac d€ mac dinh).

Senial Communications Settings

Port: Baud: Lnit:
[EiiE ] [9s00 =] | 09f Test PLC |
Protocol:

[ASCII 7 bit Even parity 2 stop »]  Protocols... |

Status: Hestore |
| |

+ Sau khi di két n6i dudc véi PLC, vao menu Online, chon Download Program
to PLC d€ download chuong trinh xuéng PLC. Chi c6 thé Download chuong trinh

xudng PLC dudc khi PLC dang & ch&é dd Stop hay Monitor, ding nit nhin
(PLC Mode) dé chon cdc ché& do nay.

+ Chuyén sang ch&é dd Run hay Monitor tir nit nhin PLC Mode nhu trén dé
chay chuong trinh di download xu6ng PLC.

+ C6 thé theo ddi hoat dong clia PLC bing cdch nhap chudt vao nit nhan
Montoring E khi PLC dang & ch€ do Monitor.

Trang 9
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Kiém tra hoat djng trén mé hinh hé thong ATS theo gidi thudt da trinh bay & Thi
nghiém 2.

Luu y: DE nhan biét trudng hgp khdng 6n dinh dién d4p LuSi 1cé nhiéu cdch
viét chuong trinh khdc nhau, don gidn nhat 12 sit dung mot Timer véi ngd vao 12 tiép
di€m thudng déng cla sy c¢d. N&u sau mdt khodng thdi gian xdc dinh truc ma ti€p
di€m Timer 1én On thi m&i ghi nhin 13 hét sy ¢d. Piéu nay tranh trudng hdp khi Mdy
phdt hodc Lu6i 2 dang hoat dong ma dién dp cta Lu6i 1 dao dong gitta gia tri cho
phép va thap hoic qua 4p thi khong dugc chuyén sang lai Ludi 1 tai nhitng thdi diém
dién 4p nim trong khodng cho phép, chi khi nio thit sy 6n dinh thi méi cip dién cho
Tai 1.

+ D€ Upload mdt chuong trinh tir PLC 1én mdy tinh thi vio menu Online chon
Upload program from PLC.

VII. BAO CAO THI NGHIEM
1. Ghi lai tén cta cdc ddy ndi vao Bang & Thi Nghiém 1.
2. Chuong trinh & Thi nghiém 2 va 3 v&i chi thich c4n than.

3. Tuong tu bd ATS1, vi€t chuong trinh cho bd ATS2 d€ 14p trinh hoan chinh cho
hoat dong cia mé hinh.

Luu y: Sinh vién c6 thé viét chuong trinh bing tay khi ndp bdo cdo, khong can in ra
bing phain mém Syswin.

Trang 10
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PHU LUC
L. GIGI THIEU SO LUGC VE PLC OMRON C200H

I.1 Cach quy dinh dia chi

So @0 b6 tri cdc module trén rack ctia PLC Omron C200H

CPU: Module CPU

CPU | PS PS: Power Supply

Cdc Module md rong

Dia chi cdc ngd Digital dugc quy dinh gdm 5 chif s8: xxx.xx. Trong d6 3 chit s&
dau 12 dia chi module, 2 chi s6 sau 1a dia chi bit. Pia chi module dugc ddnh s6
ting dan tir 000 tif trai sang bén phai.

Vi du:

Digital Digital CPU PS
Input 8 Output8

000.00 001.00
v V

000.07 001.07
Céc thong s6 k§ thuat chinh cia PLC Omron ho C200H

Model User Data Expantion Instruction | Max, | Max, No | Max. no. | RS -232C

program memory | data processing | real of of

memory memory time /0 Expantin | Special

point | I/O Unit
Racks
C200HG- | 15.2K words | 6Kwords | 6Kwords 0.15 us 880 |2 10 No
CPU 33-E
C200HG- | 15.2K words | 6Kwords | 6Kwords 0.15 us 880 2 10 Yes
CPU 43-E
C200HG- | 15.2K words | 6Kwords | 6Kwords 0.15 us 1184 | 3 16 No
CPU 53-E
C200HG- | 15.2K words | 6Kwords | 6Kwords 0.15 us 1184 | 3 16 Yes
CPU 63-E
Trang 11
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Tuy thudc vao module ma sd do dau ddy cho cdc ngd vao ra khiac nhau. Hinh sau 12

cdch ddu day cho ngd vao DC va ngd ra Relay:

24 vDC

250 VAC 24 VDC max.
. A {inductive load: 2 A resistive load: 2 A) (8 AlUnit)
Cé4ch diu day cho module

DC Input Céch ddu day cho module

Relay Output
1.2. Mot s6 1énh co ban

1. DIFU, DIFD
- DIFU: Differentiate Up

: Lénh 14y vi phan canh 1én.

- DIFD: Differentiate Down : Lénh Idy vi phan canh xudng.

N | |
+ Khi diéu kién tor OFF sang ON \| | DIFU B
1énh DIFU lam Bit B ON trong mot biéu kién
khodng thdi gian bing chu ky quét DIFD B

r6i OFF, khi di€u kién tr ON sang
OFF, 1€nh DIFU khong c6 tdc dung.
+ Lénh DIFD thuc hién ngudc lai

Diéu kién

| I

1én DIFU. DIFU B |_|
Thong thudng cac 1€nh nay dugc Tcan
diing d€ chdng rung cho niit nhan. DIFD B [
2. SET, RESET Tscan
—| SET B ] + Khi dié¢u kién ON Iénh Set Iam bit B 1én ON,
Pidu kién khi diéu kién OFF, bit B vin ON.
+ Khi diéu kién ON Iénh Reset lam bit B OFF,
. ] khi diéu kién OFF, bit B van OFF.
|1 L RESET B ]
biéu kién
3. KEEP _ Khi chan S ON ,bit B ON
S ~
KEEP - Khi chan S OFF, bit B van ON
R - Khi chan R ON, bit B OFF

CuuDuongThanCong.com
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4. TIMER
Khi diéu kién ON, Timer bit dau tinh thoi gian, Piéu kién
sau khodng thdi gian bing 0,1xSV (don vi 1a s), véi | TIM
SV (Set Value): 13 gid tri dit cho Timer thi ti€p I N
di€ém T tuong tng s& ON. SV
Khi diéu kién OFF, thi ti€p diém T OFF
N: 0+511
Caompletion Flag ::F :—- : l
sy b sy —
5._COUNTER
+ SV (Set Value) la gid tri ddt cho Counter (0+9999) C| CNT
+ N:0+511 1256 chi clia counter va khong dudc triing véi s6 N
chi cia Timer vi dung ctung thanh ghi. R| sV

+ Khi chan R ( Reset) OFF, mdi khi c¢6 xung vao chian C
(Count), ndi dung bd d€m sé& gidm di mot, chirng ndo ndi
dung bd d&€m bing 0, ti€p di€m C tuong ng sé& 1én ON

+ Khi chan R 1én ON, thi ndi dung bd dé€m dugc dit 1én lai
gia tr1 SV

T ; T W

. - 1 1 ' 1 1
Exacution condition oM . 1 . ' | |
§ 1 1
on reset (7] - ' ! ' : : :

i,
b ' |

oM : ! | X ' I
Completion Flag CFF X ! X i ! :

)

g
'
' v
ooz X

e ey ]

oooa

6. CHUGNG TRINH CON

R » Cau tric mot chuong trinh ¢6 st
Chuong trinh con dudgc viét dung chuong trinh con

sau chudng trinh chinh, va
dugc dong khung bdi hai 1é€nh

SBN n V6i n :O +99 lé. S6 Cﬁa Main program
chuong trinh con va RET la e

1énh trd vé chuong trinh chinh.
Goi chuong trinh con bing
1énh: SBS n

Main program

SEMNIDZ) [3]0 I

Subroutine

L— RETIZZ)
EMD{01}
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C6 thé tir chuong trinh con
nay goi chudng trinh con
khdc, s6 1an goi 16ng vao
nhau nhv vay cho phép 81
dala 16 1an.

SBN(9Z) 12 |

SBS{01) 10

SBN(BZ) 10 SBN(E2) 11
{ i
SBS(81) 11 SBS(91) 12
t i
RET(Z3) | RETiZY) |

RET(83) |

Mot so ti€p di€m thudc ving nhé SR thudng duge st dung:

25313: Always ON Flag
25314: Always OFF Flag
25315: First cycle
25400: Xung clock chu ky 1 phit (30s ON, 30s OFF)
25500: Xung clock chu ky 0.1s
25501: Xung Clock chu ky 0.2s
25502: Xung clock chu ky 1s
Cac vang nhé trong PLC C200H
Area Bits Words Notes
IR 00000 to 23515 000 to 235 ‘Words 000 through 029 are allocated to IO Units on the
CPU and Expansion IfO Racks as needed.
‘Words 030 through 049 are allocated o Group-2
High-density /O Units as needed.
Words 050 through 231 are allocated to Special /O Units
and Units on Remote /O Racks as needed.
When any of these words are not needed, they are
available for use as work bits.
SR 23600 to 25507 236 to 255 Bits 25200 to 25507 are dedicated for specific purposes

and can not be used for other purposes. Bits 23600 to
25115 are available when not used for their assigned
purposes. In designating operands, the SR area is
considered as a continuation of the IR area. See tables of
dedicated bits following this table.

HR [HR 0000 to
HR 9915

HR 00 to HR 99

HR hits are available for general data storage and
manipulation. The HR area maintains bit status when PC
power is turned off.

AR AR 0000 to
AR 2715

AR OO0 to AR 27

AR bits are mostly dedicated for specific purposes.
Unused AR bits may be used as works bits. See tables of
dedicated bits following this table.

LR LR 0000 to LR 6315 (LR 00 to LR 63

LR hits are used for data exchange in PC Link Systems.
When the PC does not include a PC Link System, LR bits
may be used for data links in SYSMAC LINK or SYSMAC
MET Link Systems. LR bits may be used as work bits when
not used for data links.

Dm Mot accessible as Readfwrite:
bits. DM 0000 to DM 0289
Read only:

DM 1000 to DM 1959

DM 0000 through DM 0999 are generally used for data
storage. DM 1000 through DM 199% are read-only and
used for Special 'O Units.

In the CPU31-E, DM 0969 through DM 0999 are used in
the Ermor History function and also for data links in
SYSMAC LINK or SYSMAC NET Link Systems.

TC (TC 000 to TC 511) | (TC 000 to TC 511)

The TC area consists of TC numbers used to manipulate
and access timers and counters. When used as a bit
operand, a TC number accesses the Completion Flag for
the timer or counter defined using the TC number. When
used as a word operand, the TC number accesses the
present value of the timer or counter.

TR (TROtWTRT)

Mot accessible as words.

TR hits can only he used in the LOAD and OUTPUT
instructions to store and retrieve execution conditions.
Storing and retrieving execution conditions is necessany
when programming certain types of branching ladder
diagrams.
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IL. SG PO MACH DUNG TRONG BAI THi NGHIEM

Bai thi nghiém c6 st dung mach phdt hién sy c6 thdp hay qud 4p, dudc md
phdéng biing cdch diéu chinh bi€n 4p tir ngiu, sd d4 mach nhu sau:

u1
LM7812C

N Qout
o

Dién 4p 14y ra tir bi€n dp tir ngiu dudc dua vio bi€n dp (220/12V )dé€ ha mic
4p xudng, sau d6 qua mach chinh luu va so sdnh véi dién 4p chudn d€ nhan bi€t cic
su cO ndy.
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