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Abstract

This self-service parking system is installed a monitor display which is
comfortable for the users to know the information in advance. Therefore, the users can
park cars faster and does not waste much time to find parking space. In the main part
of this project, Programmable Logic Control has been used for gathering all data from
the sensors in order to send commands to control the obstruction bars at the gateways,
and informs the information in the car park to the users. In Addition, it also lets you
know a number of cars which come in and out and totally cars in the parking lot on the

monitor.,
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4 = ¥ - a ¢ A o dee
29930330 Manwha 23993 IWdhnilszneuassginsalddanseiind nieszuuiiadid

o e Y - ' - 3o o o
R MABY 2 52AY nie 2 anziniiy PLC Mddyanalidh 2 sedu umu 2 manisoid
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Anfury astnuuuunes ldyga Inihlussdugaumuanizasin «1” wazasdnuu
avezlddyana lihzdudumnuanazasin o
a A - ¥ o fed e
ANV NABIN ABANIY “1” %30 0" IHunumshiavesgunsaifinasuuyas 2
a 3 =) L4 o o ¥ &v o e o
annz szuuntuguildszuiSed uaz PLC wluerdnzuesginsalmardinndfidasin
dwfu e lihiufutew lvvesnsaaugu UfiRnmsasindssnoudis AND OR uaz

NOT (ot a1z Bunanien 1wu A B Mldifaeniye x tudy

2.4 Ladder Diagrams
uamﬂa%ﬁlﬂazuﬂsnﬁuﬂizﬂﬂuﬁ’autﬁuﬂﬁmﬁu%amamunaﬂﬂagjmNﬁm%ﬁuﬁa
Sudunavnilefiuanfsdumueen’ly Tasaasauud Inssatwssdumedneniiofss
gnne oo luieg Asihimdafiaesmsiiullgmedndaegavemadan ms
werumeuRum e lvvasassnmandimaiszdugadagu 'liazodialsmded

A an ¥ ¥
Yanemanaunionudsszasmuthuinef 181190113

00000 20000 25208 HR 0109 LROOO3 20001 20002
n—| i % ; }f i { IL ~l Instruction
00001 00501 00502 00503 00504
— H—H- H—f—

00100 00002 Q0003 HR OGS0 00007 TIMOO1 LR D515 00403 00405
) 4 I

g 9y & '
ﬁlzkﬂuvlﬂ‘i]’]ﬂulﬂﬂzllﬂiﬂ‘ll'lﬁ‘lﬂl’n

¥ oo g

O—| f—%—*—' Hl ; : { } Instruction
00010 21001 21002
,__’ l'__" ¥4 1y
P 4 4
00N 21005 21007
‘__I l_ LK 1LY
Al Al

Ui 2.7 Wethaveaunamelaszuny

&

[
a o

Uﬂ”lﬁﬂﬂ"}ll']'jﬂﬁQZLL‘PIﬂllﬁludﬂﬂﬂ]‘lﬂuﬁ:ﬁﬂﬁﬂn1

¥ o . 1=y u!: ] » q'a' (=) ] o .q' [ d'l
Hl'lﬂlli’]ﬂﬂ‘l_lmu'ﬂﬂﬂulﬂtlﬁllﬂﬂﬂiﬁ ammmummam%gmmﬂm mwau"l'u Tﬂummau"lm

i luilidunueavnalBeziSon Normally Open iazieinaus wiudefds LOAD, AND
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uaz OR dmivdaveu lynfidunuoayudnvaz5eni Normally Closed uazaziinm
$UALARIFI LOAD NOT, AND NOT ag OR NOT ausuaviisgihsuuseamag
A 3 =_s o ai = 3 a ::; o -:;t:; 3 @ T

wou lvriusruaasiaiai lunsfadmanvesds  Tasasuzvesiinfiferdasfundas

- ﬂ v ow & v oA < kY o o A i
Foulvezduddaduifou lviiu gpdesnssmudidmio la

2.4.1 Ladder Insrtuctions

Ladder Symbols Operand Data Areas
I B B. 81
LOAD- LD {—
] IR, SR, AR, HR, TC, LR, TR
LOAD NOT - LD NOT | 8 B: i
" IR, SR, AR, HR, TC, LR
B B: Bit
AND - AND I
IR, SR, AR, HR, TC, LR
B B: Bit
AND NOT - AND NOT 4
iR, SR, AR, HR, TC, LR
B: Bit
OR-OR B
| E— IR, SR, AR, HR, TC, LR
B: Bit
OR NOT -~ ORNOT B

— | | IR, SR AR HR,TC LR




2.5 Bit Control Instructions

2.5.1 M4 Timer-TIM

Ladder Symbol

Definer Values

N: TC number

#

TIM

N
Sv

Operand Data Areas

8V: Set valus (word, BCD)

IR, SR, AR, DM, HR, LR, #

»
N = $aulniwes AF186wanmemay 000-127)

1
SV = Set Value 8101504371 14835311919 000,012 999.9 Tasag Tilimsifuga

naeysu 1Ud

13

o a e ] A d‘l Ao =
Inlweiiandediotonlvvesmlfifdoniianedy o uazezvga

@ A A o g A vy A S g i
mmummea‘u"I.Wmmsﬂgummuﬂmamﬁu “OFF” llﬂﬂ'lNﬂN"l“U‘Uﬂ\‘lﬂ'l'iﬂ{‘]‘ljﬂﬂu‘uu

[ ] S = o L4 o ar = g '
Us‘lﬂﬁﬁﬂﬂﬁiiﬂu “ON” agu1ummwﬂmzm‘lﬁ"lwummuumilmi'_llu 0 9NNy LINHAITAY

' 1 = 3 ' o o =
amaziiu “oN agaunhinanduen Bwnuaniosuni Iniwasiegniam Resen

ON
OFF

Execution condition

ON

Compietion Flag OFF

i 28 doapuitnenvesinidies
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2.5.2 A1§3 Counter-CNTR(12)

Definer Values

Ladder Symbol N: TC number
8

CNTR{12)
O N

Operand Data Areas
SV

SV: Set value {word, BCD)

{A. SK, AR. DM, HR. LR, #

il

) o
N mmuﬂmumwmmﬁmaﬁ

» ¥ »
SV = iU Set Value au50asanin'la 9995 ass nisezdenniiu word 14

’ o w d o & A ar ar Iy n’: J o A
CNTR(12) filufdwveunumefrianilafiannsoszivfounds |8 isaauastiu nf
wgninnlzn e 0 ung Set Value isfoznlasuiou lvwosmsUfianulminsunald

»
o’

&

R GRITGEATS
o | de & v o ‘oa
PV (Present Value) stmududiolnsnmudfisids cNTRA2) ININHBYHATL

dd‘! =2 Qs o o ] d’! o 0l lg ¥

annzidly “oN 'Iﬁmmf]u"lwmmﬁﬂgmlmsmmu I amﬂu"l'ummmsﬂgummﬂﬁnau
as a a1 w - 1 Ao o
Tidoalianuiiu “OFF” uag PV (Present Value) vziiminivaslamile lnsnauidids
CNTR(12) Hansiameguaziianiziiy “on Tasiidew lvyssmslfiiamsdmsu DI

r ¥ v
Jew Tyvoansilfidaunseeuiidesianzfiu “oFF  fane <oFF nlfeulifiu

4 ¥

= J s L3 o " o9 3 '
an12z “ON" ifinvunouiuna 11 uag DI Aaudmsfiauasagaiie PV (Present Value) vz lal

anidaouilag



2.5.3 BCD SUBTRACT - SUB(31)

Ladder Symbols
—1 SUB(31) —1 @SUB(31}
Mi Mi
Su Su
R R

Operand Data Areas

Mi: Minuend word (BCD)

IR, SR, AR, DM, HR, TC, LR, #

Su: Subtrahend word (BCD)

IR, SR, AR, DM, HR, TC, LR, #

R: Result word

IR, SR, AR, DM, HR, LR

15

diedeulunsUfidnuiianizdu <orr udy suBGliUfideu udde

1 ’ ¥
JeulvmsiUfiaamiianidy “oN” SUBGD e Tasfidsiinginisaudives su

uaz CY (Carry Flag) 910 Mi iazshmmadntn Idiuanlad13lu R Tao Y (Carry Flag) flod

& o a'd'ﬂ v . a B ¥ o od yﬁ
IRV DIHNAANTNL uaﬂk"ﬂ’luuﬂ1ﬂﬂ?ﬂﬂ141u2ﬂﬂ’]wm1ﬂﬁ1ﬂ fnﬂﬁﬁ“ﬁ‘n‘lﬂl HLUIN

fMuee CY Ao luiiuse 0

Mi

Su

—|CY| — |CY

2.54 M¥Y Compare - CMP

CMP (20)
Cwi1

Cw2




16

CW1 = First Compare Word (“r‘i‘?ﬂﬂ'”lﬂdﬁ)
CW2 = Second Compare Word (H?ﬂmﬂa‘ﬁ)
& @ & | o a

amdalhanumues CWinazCw2 wgnilssumsuiu Taedian1ig(Condition)
Fewdee Ui

GR  flag (SR 25505) 9% “ON” 1 CW1 > CW2

EQ  flag (SR 25506) 9% “ON” 81 CW1 = CW2

LE  flag (SR 25507) 92 “ON” §1 CW1 < CW2

2.6 maRanedemarAeudsdoyniznire PLC uaznenfiamed
2.6.1 Host Link Communication

Host computer

CPM2A
Commands )
< Responses '

)

- : [V o ot 4 o )
msAededemsiugniaimeueniumies PLC wzadofunsaunuyanoie
<4 w a 1 A 1 v v ny @ ' & 3
nitsdedoanameimsandefemsildanasiuliudy  Taoluurazaiiinaneuauoagn
1 L 4 ¥
gnduldfluddaiy  pLCc  szawnsndnwazdudoyanilunenfiumeyld  Snvieds

AWAAIUAUNISUINATIINUYBINDNR AADS 14 Iuusdudnd e
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Tinveayanand wizeemndmanszta

OMRON Programmable
b Terminal

Command

Responses

- =(E

)

;1]1'% 2.9 nmurRInIRRAedemIYBe PLC iU PC

2.6.2 Frame Transmission and Reception
a1 8 Qs o = o o =t 1 0w
Tunisaaaedemsiuglnssiniouesn lasdndudnouiunosvziimsoroneadids
¥ ] r ]
usnosn lineuuazsinminiusuiaginmisdadedearsiu PLC Tao PLC szviimisneusy
awmsasdyanuneuaussesnin laeda luialusiui
3 ¥ r ] ] r
Aifauaznanouausiuzgnduaou Tduunilouluidodishuaasegluigy
o P o o = ' o o & a 1
2.9 vztitu' 1o vdenvadeyangniwnensenuudiuudeng@oniu szSundt sy Tae
a o gy Ty 3 4 = dn = o
Tusupifeniu wzannsafudeyasgdislulduiniigaie 131 ausamesTadnd
(Characteristics) nAudinisdeadoyalusuunazaisoanldiuTavzFon1di1iuns
: o " \ 4 oo X :
dieneadeyaficuyseinasgndos TasmsTuuazmsdedeyafiouysatiuzifintusznia
o 3 y o o ) g i 1
nifndedemsvesneniumesuas PLC luudazaisimsugnaioneasenll
3 ¥ 1
Tumstwneadeyavesmsadedemsiudoyaiigndevinni-edsdoyaliis
1 ar ¥ =1 = = T d‘l W [} ar A:i Y o u'a -
T uYeYaziinisyAnTesunszuaums Aodlodydniesvanllatuiidanse

Hanaumuasgnds I dathmunedeuseondy

62565



Host
computer

CPM2A/CPM2C

2.6.3 Command and Response Formats

Frame {command)
Unit no.
' Header coge |

Text

_FCS

Tarminator

Next frame fransmission
enabled {i.e.. ransmission
right transferred}

\__

Header cods

End code

Text

L FC8 |
Terminator

Frame (responsa)

Frame {command)

. Header code |

Text

-t
Tarminator

1 2.10 m3demendeyaveatsy

18

Unit na,
Haader code
End code

Text

FCS
! Tem]inator

Frame {response)

oA a “ o & o 4
1‘um‘u‘uﬂztﬂumiElﬁmtl;ﬂtmmlmmmmua:ﬂﬂﬂﬂuﬁumm:gﬂuamﬂﬂuuw

] = ] 4 9 ] o L4
WITEHIENT ﬂﬂﬂﬁ]aﬂﬁﬂﬁﬂlﬁ]y’ﬂiﬁﬁﬁw PLC LAZADUNNADT



Command Format

v ¥ .o+ yoa ¥ s o
Fyiwel @ sekasgmreglusumiaiuiuvesirdume

—— dwwmilwa v lumstomeadoyrvasinds

19

1 L 4 1 & !
A zﬁﬂ‘mﬁummauﬂnmmﬂmﬁ%mgmf

minl§luddeasgratandnnmitouin

T
}(101!)(10“ * | o
AN A AN SN/
Nodena. Header Text FCS Terminator
tade dusrmnusmnd 20 Gsayihoidy
» .
I_ﬁ’ wmusRe? 2 M vadd il uinsds
[ ]
o ' 4 A 4
\WBZ58 9D PLC Fael8umens wazite _ .
iy a A AL TADT 2
mzaamnmamﬂnmmf’lﬁumﬂnsmmmaaa . W oy
, Frmarnune 1
oA
Tummsrastoy
Response Format
4 & " [ 4 ]
vaystenfnEw e Weyafignd
T T
@ p10t %100 x16! X169 * |
1 1
Mode no. Header  End code Text FC8& Terminator
code

¥

d 1 [ 1 y
Tumausamay 2 d sey

Y .o 4
medFaaginmads

L svpwiusmees 2

FFlummna

Aougnaaniin
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2.6.4 FCS (Frame Check Sequence)

¥ [

: ' a 1 [y - e @ o
desugnaeneatoya FCS ssgane I3ndumisneudgansedydnusinaainis

= " A - o o 5 Ao Y oo 4! -
TUNTTARADINON DS G’I'i']‘i]f'ffl‘]J'T]ll”Uﬂin.ljf'm'lvlﬂl.!‘U'I\‘lﬂlﬂﬂilﬂﬂﬂ‘ﬂﬂ'lﬂﬁull'] IﬂU FCS ADvDYn

o a o o 4 o ¥y a
117w 8 da Agnildoumiladlilifiuaiusames 2 drvesnmueaf(askiuasdoya 8 dail
iavnHadntvesmsihdeyaludunussudusudaminou Fes luddmsonanevanas
¥ L4 2
umlasfuaziinig EXCLUSIVE OR Auvisnua Tasmissia FCs lundnzaalumsu
o [V A 5 o - = =t o 1 sAa ' o
winsiudeyauazasnasuethad idi lunSouieusuamlioglumsuiasaiu

A uaddy T Y = o 1 ¥
38 BT Hazaedanseasedeunnuiawain lumsiudadoya'ld

o d o 1w
2.7 QUnratitaznesnudaiggna
-
2.7.1 8unaluga (Input Module )
= @ W oA A ] 1 ] ar o =
fune luga sevhmhideudessniniilizutanaiugnsalduyanisuen &
=t o J 3 ’ o o o T =)
susengunsalinaniudt isuiwes  (Sensors) TavarFudygaffianiug (“on” nie “ofr)
A |- Y 1w 4 '3 Y ' A o
n3e UFwmmanienmw udrdsdygnu wie deyamdniu Ifumuslszuana Woriims
< £ 4o a ' o &
UszaawamulsunsundlFadalu Fednvauzdunalugaszuseanilu 2 Snvae Juoy

LI |

a £ ar oo 4 = o ar =
furiavesdyg e viawuwesndaivouay Ao dunalugadmiudggnuasin (DI

Digital Input Module) uazﬁuwMug]aﬁm‘?uﬁ'mmmamﬁaﬂ (AI : Analog Input Module)

U

2.72 Buynlugedmivigg unein

Em‘gﬂI:ngmuf‘:ﬁwﬁmﬁ’ﬁt%miﬂmrdwwﬂauﬂismnwaﬁ'uqﬂﬂstﬁuwﬂ
muouen Afdnuniudygaluu? (Binary Signal) WieAtaoa(Digital) winfy ufah
dygnunie %’ayamﬁvfu wlfuus i SseRudyanafimnzay fumshauves nioe
Uszuana Weldteyamaniulunislszuana auTilsunsu A Fadhaiuun 34
Tassadrameluves Sune Tugadwiudgainaein vzutiesnidlu 2 vila fe uuw D

= = A 3 J 1o 3 i
[OUN LA LU AC 692N ﬂ'l'jmﬂﬂi‘]ﬂ'lu““uﬂgﬂﬂﬂ'ﬂllﬁﬂﬁﬂ’liﬂlﬂﬂmﬁi
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» —r — g gy f&' —

A - -
717 2.11 vienlaszumuneasdudsznouvesmahauveslugoduymuvuucedn

T

1 o = o £ o
damlsznaundnves lugadunade gilnsolien Toaneues (Optocoupler) F991
{ ' 1 4 T 4 ! ] o 5 -]
winidshudeyasindunitelgdadmnillaelduaslumsdehudoyadaiu Taild
o T o a v -
awsanondagiw Idihsendglnsalaeusnfudiuilssuranavos Tsunsumida
= o L4 o 9/
anInAOU Insalans (Programmable Logic Control) 9919100 mlausetlesiulees
= o = of T = = ada a o n'al §
siaansoilad Lildinaanudomelunsdififianisdaisesinmeuen uenainiunluga

v A g4 oA

sunatiidulsznouididgdnife dauihimifiasdelaseduvesdygrmuninnisuesndy
-~

- Y ] [] { o 9 1 1 ar = A al
tvnanmnzautuluganie i vazdruhmininindyauduyaioaadygu

FUNIUINNTWUBN

¥ d
2.73 miue1Myaluga ( Output Module )

¥ & o £ oo ] 1 ] a o s a
miremyasiminisenansznembnlszuiana  dugnssiiemyainau

] L - g = ¥ = o o Mg
meuen laemiwlszanaszdedyana wiedoymlSuudnn duilunadnt wiodeya
#1dnnmsiszanana vesTilsiewes senliniuguginseiiiu uazdnyuzveaeing
Tuga szutiseendlu 2 dnuaiz Ao Tugaleviyauuuastn (DO : Digital Output Module) L
o o J 1o N @ o Hq @
Tuaae HALUNBUIABN (AO : Analog Output Module) Yuagfiuriinvesglnishaunly

¥ £ o o P | ] ¥y ¥ 3 = ¥ ¥
14 31Li‘]uQﬂﬂ5mﬂNTuuU‘lJﬂﬁ]ﬁﬂ'ﬁ‘HS‘EJLHJ'U'E]‘I-!'lﬁi]ﬂf;ﬂ‘ﬁﬂﬂﬁiﬁﬂﬂi‘h’q']1-!1'1"“1‘71]13 ay
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J L)
2.7.4 1eminnluganvunedn ( Logic Output Module )
1 ar Ao a M aa < o

%zﬁamymumﬂuaﬂymzaﬂu'lumi HI8 ATADN ﬂE]ﬂulﬂﬂ?ﬂﬂﬂ@ﬂﬂﬁmﬂﬂ'luﬂ'lﬂ‘uﬂﬂ
2 a Ao o r-] ¢ A A a
‘ﬁa%guﬁﬁuﬂizﬂﬂﬂ‘ﬂﬁ’]ﬂiy 1D Q“]_lﬂ‘jﬂ.!!‘ﬂﬂlliﬂ@ﬂ']xﬂlﬁﬁ PABELUATYEY Y1 mmmsmﬂmmq

o A s a3 Y

PLC/PC 0en9In 15v83gilnsainiuguamsuen iMetlousen Tauomine Tugaitldaiiu

ot luflogiineziiog 2 Uszinn ngq fe

s o A o o [y -
- 1o viyalugauuuaein flddgygauemiyatlastuanudoniwvesiseinisly
] 1 a - J - ] o 1 as
38 miwilszuiana Nfediu iasnnduvesginsainiwesnuieglugdvesus iy
' o 4 1o 1 o
(Voltage Qutput) 17 ooz “1” 93 1Aussdufitoning 1ty 24 Tiad uag aouz “0” iy
0 Than
o = a 3 e s ] ¥ ow W
- My luganuuasin Nlddyaraneviyaesnuneylugilvemihdude (Relay
Output) 1y gz “1” 82 llewiymilunthdudalla uaz «0” vz 1Aerinmiiu wihdude

a

4{-535‘&:&1‘?15‘5 TR

. 4
FITPIRES g Ay iroln Wl a e
j SRELHE TR ALY Lurtee i ael
: i M *
P

. g H
wredi A B

Sanson. ot it ot i i it ST ——— .
T
G R R

i -;" 2l S

212 vienlaesunnuumasdnnlznevueanamisnvsalugaidniynuvuaein

o o T ] [ L) -
wiiyaluga s mihidadygrasinmitsdssuiana ldfginsaivhau e
o A w - L4 = 9P o ¥
AwgUMsMNULBERTeItns ¥ie gunsaimelunszuiumskan lidnumusaudens
o ¥ o A Y o ¥ v A
uennlugaeing szilizneudvglnsaionToamaums uddalszneudie dafivh
wihfivnovinevesdygralifivneimnsaudmivaruqualnseineuen wu  szé
o e 2 (Y o v o A o
usadui I lunsdssulana awszlnnaniiy 5 Tiad uaussduilslumsaugualngl
& o a 3 a1 a o a ar 3
Maoeziviig 24 Traa dsiuvdeddufiimhivnoviavesdygu veniniy
@ s E 9 = [ o A Il
gatiduiimihnlumsassaeumsdansesessglnsainmeuen waldlumsuaasaniug

voeluganudlenTugaegluanzinanis il
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1 ¥

2.7.5 mIfumaveyauuueynIM (RS-232)

msfuddoyauueynsuiided Ao Idmodygrudesuazanusodedoyaldiiy
szozmaIna maldme rs-232 Auiinsivddoymnaspudumaveyniu aunsnld
[ o A o o - o @ - t g
Ao Ay inseaiun tazgilnsaioynsudu q dnuaz lavia ilvesmsiyendedeyauny

- 4 ¥ ' & & oA :
oynsUMUNINT§IN RS-232 Aaiflunsdemsdeyauinyadogs Fuduiidunsfeas
3 -~ a d 4 a 3 Y o 4
foyaszninneufiunedfuTumy FauFeudniresdlaendues 15718 msdemaiiunuy
anananiouiy (Full-duplex) Tavens laodayanadusmionansian (Hand-shake)
‘d
wiolinld
& o e - ) ot '

ATy RS-232 Fifannueane 13 50 Wa (n3orlszanm 15 was) dmsunisds
w e o Y- = = 3 5 ¥ : =
dFyanufinamEy 19200 dadeTnd  Tasarmwemmsezdssduasdidsanisdeasi

o .; 3 = oo 1 - =) g A @ a
anusagaie uazthildgygpasuniumng  wuluTsaam wieuinalndinesdnsiily
a A da - g oq ¥y o d 1w

upuiinms e insdyara Mhinszuageqnesilndosdinsasanui lunsdedyguas

- Y] a4
W3n lFaenduas

Visual Sensor

Basisé 0

v .

Rs-232C PLC

M :
coj;zjlnéno —’ Serial Port ‘—b CPM2A
|' Open/Closs
Eut

Programmable
Termunal

Open/Close
IN

; 4 "
U 213 mmimRamaeuneszniIzVY PLC funsufiuned

rs-232 Whuinasgumsifeudedeyauuvoynsuiinuioylfnnige fvualae
. oo o o
EIA (Electronics Industry Association) ﬁ?ﬂﬁmﬂuéﬂ‘izﬂﬂum‘mﬂﬂmﬂ‘i‘j‘uﬂmﬂﬂ‘iﬂuﬂﬁ
o ] T 1
wosmmInInamil 1969 Tasligasuansinanudasnsizimuaiasgiundoude

¥ ~ o o s n': ar o 2 i 9 ar 4 ] y
s MenauR ity Tuay luaioiusmuinsgnsdmuadsinodosdunsiBeunod
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I or : w oy o ¥ or
AWAUNIHUA 4 HIVDHANS RIUNUAD

1. amauiania fuead oo
ary - 1 & Y o o o
2. AuaudinInaveInIsiFense Famineiadanouninmes iy
¥ o o o ot = 3
3. maRuvesRsd i ukannlisudeya

4. wwspumsidendedmiuszudemsameetna

L ]

2.7.6 AUTHUANN Mechanic V83 RS-232

9831 2 1J524ANAB 25-pin connector HAZ 9-pin connector TudWUBIRUALTANIS THR
I 23w v o g ' % =
1 RS-232 szunuluus 1 Awdygnaiussdi (Voltage) Atoondy -3 Toad uazunuluwns

9/ o w 4 4 o w o Toa 3 a =g

0 Awdgyaaussaunuind +4 Twed Taedasuirlumsdadygraiuminsod 1t 20
kbps 111810 Cable 817049 15 1wn3 HazANUEIVBIMENINTgARe 50 Wa uaszvoieIiify

v ¥ ¥ Ao = d &
31518 TagldaeilqgaunmAmaniud 1qady

2.7.7 LDR
d'd. Qi d‘ 1 9f ﬂ‘ d’. = 9 ﬂ'
LDR Havtandsumanudwmudiosnudusaaasnanniznuimiulasu
14 Tesusaniianuduuinseinld LDR danudunutlos wazuashilnudnionzi
= o [ [7) 1 o = c: =
1% LDR i@ umiumnn :nudnnssanaasdl LDR madraiuadasuas Taofuaad
[ 3 2 a [V Y - VI
anuduunseldasing 1 uasdougsanuduonazldasine 0 LDR  Juvinadusin
o« v a = ) 3 s o 9
guanaeliify 1 wuAums A9 uAUNTUYY LDR vniiasziinnudumulszna
- o ] = o
200 A laloriy vaead19 LDR seiinnudmmiudszuim 10 A lalevy
o &
madh I lamTemsdszypaldan
- 1ihunsesfauaslundeanogyl
) o = o
1 duaiaduasvosdvg
-y o w o
- Wiluadastusiuau
= o @ B T =
dduadadasnaouniudivewio laidose

-diluaindasivaen i v
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Tnsanha

FLDR RS wd G onfudnrawie wu IWlanousnaiam ( Photoconductive
Cell ) #30 @AM Tauae (LSR - light sensitive resistor ) #2ulvejazshdwasunaiiion
Wi (Cas ) wiolifunaliondilug (Cdse ) Fansanadataiiumsssmmiagani 1o
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3.3 Ladder Diagram
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PC Setup

Section 1-1

1-1-3 CPM2A/CPM2C PC Setup Settings

The PC Setupis broadly divided into four categories: 1) Settings relatedto basic
PC operation and I/O processes, 2) Settings refated to pulse output functions, 3)
Settings related to interrupts, and 4) Settings related to communications. This
section will explain the settings according to these classifications.

The following tabte shows the setting in order inthe DM area. For details, referto
the page numbers shown.

Word(s) J Bit(s) [ Function [ Page
Startup Processing (DM 6600 to DM 6614)
The following settings are effective after transfer to the PC only after the PC is restarted.
DM 6600 00 to 07 | Startup mode (effective when bits 08 to 15 are set to 02). 16
00: PROGRAM; 01: MONITOR; G2: RUN
08 to 15 | Startup mode designation
00: Mode set on Programming Console switch if Programming Console is connected.
RUN mode if Programming Console is not connected.
01: Continue operating mode last used before power was turned OFF.
02: Setting in 00 to G7
The setting of the switch SW2 will affect the operating mode for all CPM2C CPU Units
produced before 1 September 2000. Refer to 1-3 Changes in SW2 tor details.
DM 6601 00 to 07 § Not used. 17
08 to 11 | IOM Hold Bit (SR 25212) Status at Startup
0: Reset to 0; 1: Maintain previous status
1210 15 | Forced Status Hold Bit (SR 25211) Status at Startup
0: Reset to 0; 1: Maintain previous status
DM 6602 001to 03 | Program memory write-protection 17
0: Program memory unprotected
1: Program memory wrile-protected (except DM 6602 tself)
04 to 07 | Programming Console display language
0: English; 1: Japanese
081to 11 | Expansion instruction function code assignments 158
0: Default settings
1: User assignments
121015 | Not used. o
DM 6603 00to 15 | Not usea.
DM 6604 00 to 07 | 00: A memory error will not be generated if data could not be retained by the battery.
01: A memory error will be generated if data could not be retained by the battery.
081to 15 { Not used.
DM 660510 | 00to 15 | Not used,
DM 6614

Note ForCPM2CPCs with lot number of 31800 or earlier, the startup operating mode
will be as shown in the following table if bits 08 to 15 of DM 6600 are set to 00.

Peripheral port

Communications port setting switch

connected to SW2 OFF SW2 ON
Nothing PROGRAM RUN
Programming Mode set on Programming PROGRAM (The CPM2C wilt
Console Console mode switch not be able to communicate

with Programming Conscle.)

Other Programming
Device

PROGRAM (The CPM2C will
not be able to communicate
with Programming Device.)

PROGRAM
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PC Setup

Section

1-1

Word(s)

Bit(s)

Function

Page

Cycle Time Settings (DM 6615 to DM 6619)
settings are effective afler transfer to the PC the next time operation is started.

The following

DM 6615

00to 15

Not used.

DM 6616

COto 07

Servicing time for RS-232C port (Effective when bits 08 to 15 are set to 01.)
00 to 99 (BCD): Percentage of cycle time used to service RS-232C pont,

081to 15

AS-232C port servicing setting enable
00: 5% of the cycle time
01: Use time in bits 00 to 07.

18

DM 8617

00 to 07

Servicing time for peripheral port (Effective when bits 08 to 15 are set to 01.)
00 to 99 (BCD): Percentage of cycte time used to service peripheral.

0810 15

Peripheral port servicing setting enable
00: 5% of the cycle time
01: Use time in bits 00 to 07.

18

DM 6618

0010 07

Cycle monitor time {Effective when bits 08 to 15 are set to 01, 02, or 03.)
00 to 99 (BCDY): Setting (See bits 08 to 15, below.}

A fatal error will be generated and PC operation will stop if the cycle time exceeds the
cycle monitor time set here.

08to 15

Cycle monitor enable (Setting in 00 to 07 x units; 99 s max.)
00: 120 ms (setting in bits 00 to 07 disabled)

01: Setting units: 10 ms

02: Setting units: 100 ms

03: Setting units: 1 s

18

DM 6619

00to 15

Minimum cycle time
0000: Variable {(nc minimumy}
0001 to 9999 (BCD): Minirmum time in ms

19

Interrupt Processing (DM 6620 to DM 6639)
The following settings are effective after transfer to the PC the next lime operation is started.

DM 6620

00to Q3

input time constant for IR 00000 to IR 00002
0:10ms; 1: 1 ms; 2: 2ms; 3: 3ms; 4:5ms; 5:10ms; 6: 20 ms; 7: 40 ms; B: 80 ms

04 to 07

Input time constant for 1R 00003 and IR 00004 (Setting same as bits 00 to 03)

08 to 11

Input time constant for IR 00005 and IR 00006 (Setting same as bits 00 to 03)

12to0 15

Input time constant for IR 00007 to IR 00011 (Setting same as bits 00 to 03)

DM 6621

00 to 07

Input time constant for IR 001
00: 10 ms 01: 1 ms 02: 2 ms
05: 10 ms 06: 20 ms 07:40 ms

03: 3ms 04: 5ms

08: 80 ms

08to 15

Input constant for IR 002 {Setting same as for IR 001.)

DM 6622

0010 07

input constant for IR 003 (Setting same as for IR 001.)

08to 15

Input constant for iR 004 (Setting same as for IR 001.)

DM 6623

00 to 07

Input constant for IR 005 (Setting same as for IR 001.)

081to 15

Input constant for IR 006 {Setting same as for IR 001.}

DM 6624

00to 07

Input constant for IR 007 (Setting same as for IR 001.)

0Bto 15

Input constant for IR 008 {Setting same as for IR 001.)

DM 6625

00 to 07

Input constant for IR 009 (Setting same as for IR 001.)

19

08to 15

Not used.

CM 6626 to
DM 6627

00to 15

Not used.

DMe628

00to 03

interrupt enable for IR 00003 (0: Normal input; 1: Interrupt input; 2: Quick-response)

04 to 07

Interrupt enable for IR 00004 (0: Normal input; 1: Interrupt input; 2: Quick-response)

08to 1

Interrupt enable for IR 00005 {0: Normal input; 1: Interrupt input; 2: Quick-response)
(Set to 0 in CPM2C CPU Units with 10 1O points.)

1210 15

interrupt enable for IR 00006 (0: Normal input; 1: Interrupt input; 2: Quick-response)}
(This input does not exist in CPM2C CPU Units with 10 /0 points.)

27
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PC Setup Section 1-1
Word(s) Bit(s) Function Page
DM 6629 00 to 03 | PV coordinate system for pulse output 0 98

0: Relative coordinates; 1: Absolute coordinates

04 to 07 | PV coordinate system for pulse output 1
0: Relative coordinates; 1: Absolute coordinates

08 to 15 | Not used.

DM 663010 [00to 15 | Not used.
DM 6641
High-speed Counter Settings (DM 6640 to DM 6644)

The following settings are effective after transfer to the PC the next time operation is starled.
DM 6640to | 00to 15 | Not used.

DM 6641
DM 6642 00 to 03 | High-speed counter mode 44 53

0: Differential phase mode (5 kHz)

1: Pulse + direction input mode {20 kHz)
2: Up/down input mode {20 kHz)

4: Increment mode (20 kHz}

04 to 07 | High-speed counter reset mode
0: Z phase and software reset; 1. Software reset only

08to 15 | High-speed counter/Synchronized pulse control for IR 00000 to IR 00002

00: Don't use either function.

01: Use as high-speed counters.

02: Use for synchronized pulse control (10 to 500 Hz).

03: Use for synchronized pulse control {20 Hz to 1 kHz).
04: Use for synchronized pulse control {300 Hz to 20 kHz).

DM 6643, 0Cto 15 | Not used.
DM 6644

RS-232C Port Communications Settings
The following settings are effective after transfer to the PC.

If the CPM2A CPU Unit's Communications Switch is ON, communications through the CPM2A's RS-232C port are gov-
erned by the default settings (all 0) regardless of the settings in DM 6645 through DM 6649,

If pin 2 of the CPM2C CPU Unit’s DIP switch is ON, communications through the CPM2C's RS-232C port are governed
by the defauit settings (all 0) regardless of the settings in DM 6645 through DM 6648, ’

DM 6645 00 to 03 | Port settings 222

0: Standard (1 start bit, 7 data bits, even parity, 2 stop bits, 9,600 bps), Host Link unit
number: 0
1: Seftings in DM 6646

(Any other setting will cause a non-fatal error and AR 1302 will turn ON.)

04 to 07 | CTS control setting .
0: Disable CTS control; 1: Enable CTS control

{Any other setting will cause a non-fatal error and AR 1302 will turn ON )

08 to 11 | Link words for 1:1 data link
0: LR 00 to LR 15 {Any other settings are ineffective.)

12 to 15 | Communications mode
0: Host Link; 1: No-protacol; 2: 1:1 PC Link Slave; 3: 1:1 PC Link Master; 4: NT Link

{Any other setting causes a non-fatal error and turns ON AR 1302.)
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PC Setup Section 1-1
Word(s) Bit(s) Function Page
DM 6646 00to 07 | Baud rate 222
00: 1,200 bps; 01: 2,400 bps; 02: 4,800 bps; 03: 9,600 bps; 04: 13,200 bps
08to 15 | Frame format
Start bits Data bits Stop bits Parity
00: 1 bit 7 bits 1 bit Even
01: 1 bit 7 bits 1 bit Odd
02: 1 bit 7 bits 1 bit None
03: 1 bit 7 bits 2 bits Even
04: 1 bit 7 bits 2 bits Odd
05: 1 bit 7 bits 2 bits None
06: 1 bit 8 bits 1 bit Even
o7: 1 bit 8 bits 1 bit Odd
08: 1 bit 8 bits 1 bit None
09: 1 bit 8 bits 2 bits Even
10 1 bit 8 bits 2 bits Odd
11: 1 bit 8 bits 2 bits None
{Any other setting specifies standard settings (1 start bit, 7 data bits; even parity, 2 stop
bits, 9,600 bps), causes a non-fatal error, and turns ON AR 1302.)
DM 6647 00to 15 | Transmission delay (0000 to 9399 BCD sets a delay of 0 to 99,990 ms.) 222
{Any other setting specifies a delay of 0 ms, causes a non-fatal error, and turns ON
AR 1302}
DM 6648 00 to 07 | Node number (Host Link} 222
00 to 31 (BCD)
{Any cther setting specifies a node number of 00, causes a non-fatal error, and turns
ON AR 1302.)
08 to 11 | Start code selection for no-protocol communications
0: Disables start code; 1: Enables stant code in DM 6649
(Any other setting disables the start code, causes a non-tatal error, and turns ON
AR 1302)
12 to 15 | End code selection for no-protocol communications
0: Disables end code; 1: Enables end code in DM 6649; 2: Sets end code of CR, LF.
(Any other setting disables the end code, causes a non-fatal error, and turns ON
AR 1302.)
DM 6649 00to 07 | Stan code {00 to FF) 222
(This setting is valid only when bits 8 to 11 of DM 6648 are setto 1.)
08to 15 | When bits 12 to 15 of DM 6648 setto O:

Sets the number of bytes to receive. (00: 256 bytes; 01 to FF: 1 to 255 bytes)

When bits 12 to 15 of DM 6648 set to 1:
Sets the end code. {€0 to FF)

10
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PC Setup Section - 1-1

Word(s) | Bius) | Function | Page
Peripheral Port Communications Settings
| The following settings are effective after transfer to the PC.

if the CPM2A CPU Unit's Communications Switch is ON, communications through the peripheral port are governed by
the default settings (all 0) regardless of the settings in DM 6650 through DM 6654,

The CPM2A's Communications Switch setling has no effect on communications with a Programming Console connected
to the peripherai port or Support Software set for peripheral bus communications. The CPM2A CPU Unit will auto-detect
either Programming Device and automatically establish communications.

SW2 on the CPM2C CPU Unit must be OFF in order for communications through the CPM2C's peripheral port to be gov-
erned by the settings in OM 6850 through DM 6654,

CM 6650 000 03 | Port settings 222

00: Standard {1 start bit, 7 data bits, even parity, 2 stop bits, 9,600 bps), Host Link unit
number: 0
01: Settings in OM 6651

{Any other setting specifies standard settings, causes a non-fatal errar, and turns ON
AR 1302) .

04 to i1 | Not used,

12t0 15 | Communications mode
0: Host Link or peripheral bus; 1: No-protocol

(Any other setting specifies Host Link, causes a non-fatal error, and turns ON
AR 13021

DM 6651 00 to 07 [ Baud rate
00: 1,200 bps; 01: 2,400 bps; 02: 4,800 bps; 03: 9,600 bps; 04: 19,200 bps

08to 15 | Frame format

Start bits Data bits Stop bits Parity
00: 1 bit 7 bits 1 bit Even
01: 1 bit 7 bits 1 bit Odd
02: 1 bit 7 bits 1 bit None
03: 1 bit 7 bits 2 bits Even
04: 1 bit 7 bits 2 bits Odd
05: 1 bit 7 bits 2 bits None
06: 1 bit 8 bits 1 bit Even
07: 1 bit 8 bits 1 bit Odd
08: 1 bit 8 bits 1 bit None
09: 1 bit 8 bits 2 bits Even
10: 1 bit 8 bits 2 bits Odd
11: 1 bit 8 bits 2 bits None

{Any other setting specifies standard settings (1 start bit, 7 data bits; even parity, 2 stop
bits, 9,600 bps), causes a non-fatal error, and turns ON AR 1332.)

DM 6852 C0to 15 | Transmission delay {G0C0 to 9999 BCD sets a delay of 010 99,990 ms.) 222
{Any other setting specifies a delay of 0 ms, causes a non-fatal error, and turns ON
AR 1302.)

BM 6653 00t0 07 | Node number {Most Link)

00 to 31 {BCD)

{Any other seftting specifies a node number of 00, causes a non-fatal error, and turns
ON AR 1302.)

0Bto 11 | Start code selection for no-protocel communications

0. Disables stant code; 1: Enables start code in DM 6649

{Any other setting disables the start code, causes a non-fatal error, and tums ON

AR 1302.}

1210 15 | End code selection for no-protoco! communications

0: Disables end code; 1: Epables end code in DM 6649; 2: Sets end code of CR, LF.
(Any ather sefting disables the end code, causes a non-fatal error, and turns ON

AR 1302)

11
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PC Setup Section 1-1
Word(s) Bit(s) Function Page
DM 6654 00 to 07 | Start code (00 to FF) 222
(This setting is valid only when bits 8 to 11 of DM 6648 are set to 1.)
0810 15 [ When bits 12 10 15 of DM 6648 set to 0;

Sets the number of bytes to receive. (00: 256 bytes; 01 to FF: 1 to 2566 bytes)

Whnen bits 12 {0 15 of DM 6648 setio 1:
Sets the end code. {00 to FF})

Error Log Settings (DM 6655)
The foilowing setlings are effective after transfer to the PC.

BM 6655

00to 03

Style

0: Shift after 7 records have been stored
1: Store only first 7 records {no shifting)
2 to F: Do not store records

04 to 07

Not used.

08 to 11

Cycle time monitor enable
0. Generate a non-fatal error for a cycle time that is too long.
1: Do not generate a non-fatal error.

121016

Low battery error enable

0: Generate a non-fatal error for low battery voltage.

1: Do not generate a non-fatal error.

Low battery error detection is disabled {i.e., set to 1) by default in CPU Units that do
not have a clock. If the PC Setup is cleared, the setting will changed to 0 and a low
battery esror will occur.

Bits 12 to 15 should always be set 1o 0 when the optional CPM2C-BATO01 is meounted.

21

12




55

Memory Areas

Appendix C

Word(s)

Bit(s)

Function

Read/
write

Page

SH 244

001t 15

Interrupt Input 00003 Counter Mode PV
Counter PV when interrupt input 00003 is used in counter mode (4 digits hex-

adecimal).

SR 245

0Cto 15

tnterrupt Input 00004 Counter Mode PV
Gounter PV when interrupt input 00004 is used in counter mode (4 digits hex-
adecimal).

SR 246

00to 15

Interrupt Input 00005 Counter Mode PV
Counter PV when interrupt input 00005 js used in counter mode (4 digits hex-

adecimal).

SR 247

0010 15

Interrupt Input 00006 Counter Mode PV
Counter PV when interrupt input 00006 is used in counter mode (4 digits hex-
adecimat}.

{Input 00006 does not exist in CPM2C CPU Units with 10 1/O points.)

SR 248,
SR 249

00to 15

High-speed Counter PV Area
{Can be used as work bits when the high-speed counter is not used.)

SR 250

00to 15

Analog Setting 0 (CPM2A PCs only)
Used to store the 4-digit BCD set value (000G o 0200) from analog control G,

SR 251

00to 15

Analog Setting 1 (CPM2A PCs only)
Used to store the 4-digit BCD set value (G000 to 0200) from analog control 1.

Read-
anly

72

57

147

SR 252

00

High-speed Counter Reset Bit

Read/
write

48

01t 03

Not used.

04

Pulse Output 0 PV Reset Bit
Turn ON to clear the PV of pulse output 0.

05

Pulse Qutput 1 PV Reset Bit
Turn ON to clear the PV of pulse output 1.

Read/
write

94

06, 07

Not used.

08

Peripheral Port Reset Bit
Turn ON to raset the peripheral port. Automatically turns OFF when reset is

complete.

08

RS-232C Port Reset Bit
Turn ON to reset the RS-232C port. Automatically turns OFF when reset is

complete.

10

PC Setup Reset Bit

Turn ON to initialize PC Setup {DM 6600 through DM 6655). Automatically
wurns OFF again when reset is complete. Oniy efiective if the PC is in PRO-
GRAM mode,

11

Forced Status Hold Bit (See note.)

OFF:The forced status of bits that are forced set/reset is cleared when
switching between PROGRAM mode and MONITOR mode.

ON: The slatus of bits that are forced set/reset are maintained when switch-
ing between PROGRAM mode and MONITOR mode.

The PC Setup can be set to maintain the status of this bit when the PC is
turned off.

12

KO Hold Bit (See note.)

OFF: IR and LR bits are reset when starting or stopping cperation,

ON: IR and LR bit status is maintained when starting or stopping operation.

The PC Setup can be set to maintain the status of this bit when the PC is
turned off.

Read/
write

17

17

13

Not used.

14

Error Log Reset Bit
Turn ON to clear error log. Automatically turns OFF again when operation is
complete.

Read/
write

551

15

Not used.
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Word(s) Bit{s} Function Read/ | Page
write
SR 253 | 00to 07 |FAL Error Code Read- 381
The error code (a 2-digit number} is stored here when an error occurs. The only
FAL number is stored here when FAL{0B) or FALS(07) is executed. This word
is reset (to 00) by executing a FAL 00 instruction or by clearing the error from
a Programming Device.
08 Battery Error Flag —
Turns ON when the CPU Unit backup battery’s valtage is 0o low.
09 Cycle Time Overrun Flag .
Turns ON when a cycle time overrun oceurs (i.e., when the cycle time ex-
. ceeds 100 ms).
' 10,41 | Not used.
12 Changing R5-232C Setup Flag Read/ nes
Turns ON when the RS-232C port’s settings are being changed. write
13 Always ON Flag Read- —
i 14 Always OFF Flag only
! 15 First Cycle Flag
! Turns ON for 1 cycle at the start of operation.
] SR254 |00 1-minute clock pulse (30 seconds ON; 30 seconds OFF) -
i 0t 0.02-second clock pulse (0.01 second ON; 0.01 second OFF) --
i 02 Negative (N) Flag -
03 Not used.
04 Overflow (OF) Flag Read- -
Turns ON when an overflow occurs in a signed binary calculation. only
05 Underflow (UF} Flag .-
Turns ON when an underflow occurs in a signed binary calculation,
06 Differential Monitor Complete Flag 156
{ Turns ON when differential monitoring is completed.
i 07 STEP(08) Execution Flag 381
Turns ON for 1 cycle only at the start of process based on STEP{08).
08¢0 15 | Not used.
SR255 (00 0.1-second clock pulse (0.05 second ON; 0.05 second OFF} Read- ---
01 0.2-second clock pulse (0.1 second ON; 0.1 second OFF) only -
02 1.0-second clock pulse (0.5 second ON; 0.5 second OFF)
03 Instruction Execution Error {ER) Flag —-
Turns ON when an error occurs during execution of an instruction.
04 Carry (CY) Flag .-
Turns ON when there is a carry in the results of an instruction execution.
05 Greater Than (GR) Flag -
- Turns ON when the result of a comparison operation is "greater.”
06 Equais {EQ) Fiag
Turns ON when the result of a comparison operation is “equal,” or when the
result of an instruction execution is 0.
07 - | Less Than (LE) Flag —
Turns ON when the result of a comparison operation is “less.”
081tc 15 | Not used.

Note DM 6601 in the PC Setup can be set to maintain the previous status of the Forced Status Hold Bit
(SR 25211) and the /O Hold Bit (SR 25212} when power is turned OFF. Referto 7-1-3 CPM2A/CPM2C PC

Setup Settings for details on the PC Setup.
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Memory Areas Appendix C

AR Area

These bits mainly serve as flags related to CPM2A/CPM2C operation. These bits retain their status even after the
CPM2A/CPM2C power supply has been turned off or when operation begins or stops.

Ward(s) Bit(s) Function Page
AR 00, 00 to 15 | Not used.
AR 01 -
AR 02 00 Expansion Unit Error Flag for 1st Unit These ﬂags'tum ON e
01 Expansion Unit Error Flag for 2nd Unit when there is an error in
- - - the corresponding Unit.
0z Expansion Unit Error Flag for 3rd Unit
03 Expansion Unit Error Flag for 4th Unit
(Mot used by CPM2A.)
04 Expansicn Unit Error Flag for 5th Unit
(Not used by CPM2A.)
05to 07 | Not used.
08to 11 | Number of Expansicn Units and Expansion O Units Connected
12to 15 | Not used.
ARO310 |00to 15 | Not used.
AR 06
AR O7 00to 11 | Not used.
12 Valid only for CPM2C CPU Units with lot numbers of 01900 or later. (Cannot be used
tor CPM2C CPU Units with lot numbers of 31800 or earlier and cannot be used with
CPM2A CPU Units.) Refer to 7-3 Changes in SW2 for information on Jot numbers.
ON. SW2 on the front of the CPU Unit is ON.
OFF: SW2 on the front of the CPU Unit is OFF.
13to 15 | Not used.
AR08 00t0 03 | RS-232C Port Error Code 246,
0: Normal completion 254
1: Parity error
2: Frame error
3. Overrun error
04 RS-232C Communications Error Flag
Tums ON when an RS-232C port communications error occurs,
J5 R3-232C Transmit Feacy Flag
Turns ON when the PC is ready to transmit data. (No-protocol and Host Link only)
06 RS-232C Reception Completed Flag
Turns ON when the PC has completed reading data. (No-protocoel only}
07 R5-232C Reception Overflow Flag
Turns ON when an overflow has occurred. (No-protocol only)
08 to 11 | Peripheral Port Error Code
0: Normal completion
1. Parity errot
2: Frame error
3: Overrun error
12 Peripheral Port Communications Error Flag
Turns ON when a peripheral port communications error occurs.
13 Peripheral Port Transmit Ready Flag
Tums ON when the PC is ready to transmit data. (No-protocol and Hast Link only)
14 Peripheral Port Reception Completed Flag
Turns ON when the PC has completed reading data. (No-protocai only)
15 Peripheral Port Reception Overflow Flag
Turns ON when an overtlow has occurred. {No-protocol only)
AR 09 00to 15 | RS-232C Port Reception Counter {4 digits BCD) 254
Valid only when no-protocol communications are used.
AR 10 00to 15 | Peripheral Port Reception Counter (4 digits BCD) 254
[ Valid only when'no-prolocol communications are used.
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Word(s) | Bit(s) Function Page |
AR 11 00 to 07 | High-speed Counter Range Comparison Flags 58
{Note 1) 00 ON: Counter PV is within comparison range 1

01 ON: Counter PV is within comparison range 2
02 ON: Counter PV is within comparison range 3
03 ON: Counter PV is within comparison range 4
04 ON: Counter PV is within comparison range 5
05 QON: Counter PV is within comparison range 6
06 ON: Counter PV is within comparisen range 7
07 ON: Counter PV is within comparisen range 8

08 High-speed Counter Comparison Operation
ON: Operating
OFF;  Stopped

09 High-speed Counter PV Overflow/Underflow Flag
ON: An overflow or underfiow occurred.
OFF:  Normal cperation

10 Not used.

11 Puise Oulput 0 Output Status 101

ON; Pulse output 0 is accelerating or decelerating.
OFF:  Pulse outpul 0 is operating at a constant rate.

12 Pulse Output 0 Overflow/Underflow Flag
ON; An overflow or underflow occurred.
OFF.  Normal operation

13 Pulse Output 0 Pulse Quantity Set Flag
ON: Pulse quantity has been set.
OFF:  Pulse quantity has not been set.

14 Puise Output 0 Pulse Output Completed Flag

O Campleted
OFF:  Not completed

15 Pulse Output 0 Output Status
ON: Pulses being output.
OFF:  Stopped.

AR12 00 to 11 { Not used.

{Note 1} 12 Pulse Output 1 Overflow/Underfiow Flag 101
ON: An overflow or underflow occurred.
OFF:  Normal operation
13 Puise Output 1 Pulse Quantity Set Flag
ON: Pufse quantity has been set.
CFF:  Puise guaniity has not been s&l.
14 Pulse Output 1 Pulse Output Completed Flag

ON: Completed

QFF:  Not completed

15 Pulse Output 1 Output Status
ON: Pulses heing autput.
OFF:  Stopped.
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Word(s) Bit(s) Function Page

AR 13 00 Power-up PC Setup Error Flag 549
Turns ON when there is an error in DM 6600 to DM 6614 (the part of the PC Setup area
that is read at power-up).

01 Start-up PC Setup Error Flag
Turns ON when there is an error in DM 6615 to DM 6644 (the part of the PC Setup area
that is read at the beginning of operation).

02 RUN PC Setup Error Flag
Turns ON when there is an error in DM 6645 to DM 6655 (the part of the PC Setup area
that is always read}.

03, 04 Not used.

05 Cycle Time Too Long Flag -
Turns ON if the actual cycle time is longer than the cycle time set in DM 6619.

06, 07 Not used.

08 Memory Area Specification Error Flag -
Turns ON when a non-existent data area address is specified in the program.

09 Flash Memory Error Flag -
Turns ON when there is an error in flash memory.

10 Read-only DM Error Flag 550
Turns ON when a checksum error occurs in the read-only DM (DM 6144 to DM 6599}
and that area is initialized.

1" PC Setup Error Flag
Turns ON when a checksum error occurs in the PC Setup area.

12 Program Error Flag -
Turns ON when a checksum error occurs in the program memory {UM) area, or when
an improper instruction is executed.

13 Expansion Instruction Area Error Flag
Tums ON when a checksum error occurs in the expansion instruction assignments area. The
expansion instruction assignments will be cleared to their defauit settings.

14 Data Save Error Flag -—-
Turns ON if data could not be retained with the backup battery.
The following words are normally backed up by the battery:
DM read/write words {DM 0000 to DM 1999 and DM 2022 to DM 2047), Error Log
{DM 2000 to DM 2021), HR area, counter area, SR 25511, SR 25512 (if DM 6601 is set
to hold /O memory at startup), AR 23, operating mode (if DM 6600 is set to use the
previous cperating mede}, and clock words (AR 17 to AR 21, for CPU Units with
clocks).
if the above words cannot be retaineq, all data will be cleared except that AR 2114 will
be turned ON. The CPU Unit will start in PROGRAM mode if DM 6600 is set to use the
previous operating mode. (If DM 6604 is set to generate an error, the PC will start in
PROGRAM mode regardless.)

15 Not used. -

AR 14 00to 15 | Maximum Cycle Time (4 digits BCD, see note 3) 519
The longest cycle time since the beginning of operation is stored. It is not cieared when
operation stops, but it is cleared when operation starts again.

AR15 001to 15 | Current Cycle Time (4 digits BCD, see note 3)

‘ The most recent cycle time during operation is stored. The Current Cycle Time is not
cleared when operation stops.

AR 18 00to 15 | Not used.

AR 17 00 to 07 | Minute {00 to 59, BCD) 160

(Note 2} 081to 15 | Hour (00 to 59, BCD)

AR 18 00to 07 | Second (0C to 53, BCD)

{Note 2) 08 to 15 | Minute (00 to 58, BCD)

AR 19 0010 07 {Hour (00 to 23, BCD)

(Note 2} 081to 15 | Day of the Month (01 to 31, BCD)

AR 20 00 to 07 | Month (01 to 12, BCD)

(Note 2) 08to 15 | Year (00 to 98, BCD)
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Word(s) Bit(s) Function Page
AR 21 00to 07 | Day of the Week? (00 to 06, BCD) 160
(Note 2) 00: Sunday 01: Monday 02: Tuesday 03: Wednesday
04: Thursday 05: Friday 06: Saturday
081tc 12 | Not used.
13 30-second Compensation Bit 160
Turn this bit ON to round off to the nearest minute, When the seconds are 00 to 29, the
seconds are cleared to 00 and the rest of the time setting is lefl unchanged. When the
seconds are 30 to 59, the seconds are cleared to 00 and the time is incremented by
one minute.
14 Clock Stop Bit
Turn this bit ON to stop the clock. The time/date can be overwritten while this bit is ON.
15 Clock Set Bit
To change the time/date, turn ON AR 2114, write the new time/date {being sure to leave
AR 2114 ONj}, and then turn this bit ON to enable a new time/date setting. The clock
wifl restart and both AR 2114 and AR 2115 will be turned OFF automatically.
AR 22 00 to 15 | Not used.
AR 23 0010 15 | Power-off Counter (4 digits BCD} --
This is the count of the number of times that the power has been turned off.
To clear the count, write “0000" from a Programming Device,

Note 1. The same data can be read immediately with PRV(62}.

2. Thetime and date can be set while AR 2114 is ON. The new setting becomes effective when AR 2115 is
turned ON. (AR 2114 and AR 2115 are turned OFF automatically when the new setting goes into effect.)
These words will contain 0000 in CPM2C CPU Units that are not equipped with the clock function.

3. The units for the maximum and current cycle times are determined by the setting in bits 08 to 15 of
DM B6618. A setting of 00 specifies 0.1-ms units, 01 specifies 0.1-ms units, 02 specifies 1-ms units, and
03 specifies 10-ms units.

SRM1 Memory Areas

Memory Area Structure

The following memory areas can be used with the SRM1.

Data area Words Bits Function
"|IR area® | Input area IR 000 to IR 007 IR 00000 to IR 00715 | These bits can be allocated to the external
(8 words) {128 bits) I/0 terminals. The ON/OFF status of the /O
bits will ba the same as the ON/OFF status
of the I/O terminals
Output area | IR 01010 IR 017 IR 01000 to IR 01715 {(When the CompoBus/S is used in 128-bit
(8 words) (128 bits) mode, IR 004 to IR 007 and IR 014 to
IR 017 can also be used as work bits,)
Work area [ 1R 008 to 1R 009 IR 00800 to IR 00915 | Work bits can be freely used within the pro-
IR0181c IR 019 IR 01800 t0 IR 01915 | gram. IR 232 to IR 239 however, are used
IR 200 to tR 239 IR 20000 to IR 23815 | as the MACRO input area when MCRO({99)
(44 words) {704 bits) is being used.
SR area SR 240to SR 2556 SR 24000 to SR 25507 | These bits serve as storage space for flags
{16 words} (248 bits) and function sel values/present values for
SRM1 operation. Refer to SR Area.
TR area - TROt0oTR7 When a complicated ladder diagram cannot
(8 bits) be recorded as a mnemonic these bits are
used to temporarily store ON/OFF status at
program branches. These temporary bits
cannot be used within the same block but if
the blocks are different several may be
used. The ON/OFF status of these bits can-
not be monitored using the monitoring func-
tion of a Programming Device. .

577



61

{16 words) {256 bits)

Memory Areas Appendix C
Data area Words Bits Function
HR area? HR Q0 to HR 19 HR 0000 to HR 1915 These bits store data and retain their ON/

(20 words) {320 hits) OFF status when power is turned off, or op-
eration starls or stops. They are used in the
same way as work bits.

AR area? AR COto AR 15 AR 0000 to AR 1515 These bits serve specific functions such as

{16 words) (256 bits) ilags and control bits. AR 04 to 07 are used
as slaves. Refer to AR Area.

LR area’ LR COtoLR 15 LA 0000 to LR 1515 Used for a 1:1 data link with another SAM1,

CQM1 or C200HS PC.

Timer/Counter area?

TC 000 to TC 127 (timer/counter numbers)?

Timers and counter use the TIM, TIMH(15),
CNT and CNTR(12} instructions. The same
numbers are used for both timers and
counters.

Timer/counter numbers should be specified
as bits when dealing with timer/counter
present values. The counter data will be
stored even when the SRM1 power is
turned off or operation is stopped or started.

When timerfcounter are treated as up-flags
the number should be specified as relay
data.

DM area | Read/writeZ2 | DM 0000 to DM 1939 | --- DM area data can be accessed in word
{2,000 words} units only. Word values are retained when
the power is turned off, or operation started
or stopped.
Read/write areas can be read and written
freely within the program.
Error log* DM 2000 to DM 2021 | --- Used to store the time of occurrence and
(22 words) error cede of errors that occur. Referto 7-5
Coding Right-hand Instructions.
Read-only* | DM 6144 to DM 6599 | --- Cannot be overwritten from program.
{456 words)
PC Setup* | DM 6600 to DM 6655 | --- Used to store various parameters that con-
(56 words) trol PC operation.

Note 1. IR and LR bits that are not used for their allocated functions can be used as waork bits,

2. The contents of the HR area, LR area, Counter area, and read/write DM area are backed up by a capaci-
tor. At 25°C, the capacitor will back up memory for 20 days. Refer to 2-1-2 Characleristics in the SEM1
Master Controf Unit Operation Manual for a graph showing the backup time vs. temperature.

3. When accessing a PV, TC numbers are used as word data; when accessing Completion Flags, they are
used as bit data.

4. Datain DM 6144 to DM 6655 cannot be overwritten from the program, but they can be changed from a
Programming Device.

SR Area

These bits mainiy serve as flags related to SRM1 operation or contain present and set vatues for various functions.
The functions of the SR area are explained in the following table.

Note "Read-only” words and bits can be read as status in controller PC operation, but they cannot be written from
the ladder program. Bits and words that are “Not used” are also read-only.

Word(s} | Bit(s) Function Read/ | Page
. write

SR 240 00to 15 | Not used.

o

SR 247

SR 248, [00to15 |Reserved.

SR 249

SR 250, [00to15 ! Notused.

SR 251
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Word(s) Bit(s) Funiction Read/ | Page

write

SR 252 00 Not used. (system use)
01to 07 | Not used.

08 Peripheral Port Reset Bit Read/ 268
Turn ON to reset peripheral port. (Not valid when Programming Device is write
connected.} Automatically turns OFF when reset is complete.

09 RS-232C Port Reset Bit
Automatically turns OFF when reset is complete.

10 PC Setup Reset Bit 2
Turn ON to initialize PC Setup (DM 6600 through DM 6655}). Automatically
turns OFF again when reset is complete. Cnly effective if the PC is in PRO-

GRAM mode.

11 Forced Status Hold Bit : 17
OFF:The forced status of bits that are forced sebreset is cleared when

switching between PROGRAM mode and MONITOR mode.
ON: The status of bits that are forced set/reset are maintained when switch-
ing between PROGRAM mode and MONITOR mode.

12 IO Hold Bit 17
OFF: 1R and LR bits are reset when starting or stopping operation.

ON: IR and LR bit status is maintained when starting or stopping operation.

13 Not used.

14 Error Log Reset Bit Read/ 551
Turn ON to clear error log. Automatically turns OFF again when operation is | write
complete.

15 Not used.

SR 253 00to 07 | FAL Error Code Read- 381

The error code (a 2-digit number) is stored here when an error cccurs. The only
FAL number is stored here when FAL{06) or FALS(07) is executed. This word

is reset (to 00) by executing a FAL 00 instruction or by clearing the error from

a Programming Device.

08 Not used.

09 Cycle Time Overrun Flag Read- —rn
Turns ON when a cycle time overrun occurs, only

10to 11 | Not used.

12 RS-232C Port Set Bit Read/

Turn ON to set RS-232C port. write
Turn OFF when reset is complete.

13 Always ON Flag Read- |-
14 Always OFF Flag only -
15 First Cycle Flag -

Turns ON for 1 cycle at the start of operation.

SR254 |00 1-minute clock pulse {30 seconds ON; 30 seconds QFF)
01 0.02-second clock pulse {0.01 second ON; 0.01 second OFF}
02 Negative (N} Flag —
03 Not used.

04 Overflow Flag Read- -—

05 Underflow Flag only

06 Differential Monitor Complete Flag 156
Turns ON when differential monitoring is complete.

o7 STEP(08) Execution Flag 381
Turns ON for 1 cycle only at the start of process based on STEP(08).

0810 15 [ Not used.
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Word(s) Bit(s) Function Read/ | Page
write
SR255 |00 0.1-second clock pulse (0.05 second ON; 0.05 second OFF} Read-
o1 0.2-second clock pulse (0.1 second ON; 0.1 second OFF) only -
02 1.0-second clock pulse {0.5 second ON; 0.5 second OFF)
03 Instruction Execution Error (ER) Flag
Turns ON when an error oceurs during execution of an instruction.
04 Carry {CY) Flag -
Turns ON when there is a carry in the resuits of an instruction execution.
05 Greater Than (GR) Flag
Turns ON when the result of a comparison operation is “greater.”
06 | Equals {EQ) Flag
| Turns ON when the result of a comparison operation is “equal,” or when the
result of an instruction execution is 0.
07 Less Than (LE) Flag
Turns ON when the result of a comparison operation is “less.”
08 to 15 | Not used.

AR Area

These bits mainly serve as flags related to SRM1 operation. These bits retain their status even after the SRM1
power supply has been turned off or when operation begins or stops.

Word(s) Bit(s) Function ] Page
AR 00, 00to 15 | Not used.
AR 01
AR 02 00 to 07 | Not used.

08 1o 11 | Not used. {system use)}

1210 15 | Not used.

AR 03 0010 15 | Not used.

ARO4tc |00to 15 | Slave Status Flag
AR 07

AR08 0010 03 | AS-232C Error Code (1 -digit number)
0: Normal completion
1: Parity error

2. Framing erfor

3: Overrun error

04 AS-232C Communications Error -

05 RS-232C Transmission Enabled Flag
Valid only when Host Link, no-protocol communications are used.

06 RS-232C Reception Completed Flag
Valid only when no-protocel communications are used.

07 RS-232C Reception Overflow Flag
Walid only when no-protocol communications are used.

08 fo 11 | Programming Device Error Code 269

0: Normal completion
1: Parity error

2: Frame error

3: Owerrun error

12 Programming Device Error Flag

13 Programming Device Transmission Enabled Flag
Valid anly when Host Link, no-profocal communications are used.

14 Programming Device Reception Completed Flag
Valid only when no-protecol communications are used.

15 Programming Device Reception Overflow Flag

Valid anly when no-protecol communications are used.
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Memory Areas

Appendix C

Word(s)

Bit(s)

Function

Page

AR 09

00 to 15

When the no-protocol communications mode is being used:
RS-232C Reception Counter (4 digits BCD)

When the 1:N NT Link communications mode is being used (V2 only):
Communicating with PT Flags {Bits 00 to 07 are ftags for FTs 0 to 7.)
Registering Priority with PT Flags (Bits 08 to 15 are flags for PTs 010 7.)

AR 10

001015

Programming Device Reception Counter (4 digits BCD)
Valid only when no-protocol communications are used.

AR 11

00 to 15

4 digits BCD
Fower supply cut frequency.

AR 12

00to 15

Not used.

AR 13

00

Power-up PC Setup Error Flag
Turns ON when there is an error in DM 6600 to DM 6614 (the part of the PC Setup area

that is read at power-up).

o

Start-up PC Setup Error Flag
Turns ON when there is an error in DM 6615 to DM 6644 (the part of the PC Setup area

that is read at the beginning of cperation).

02

RUN PC Setup Error Flag
Turns ON when there is an error in DM 6645 to DM 6655 (the part of the PC Setup area

that is always read).

549

03, 04

Not used.

05

Long Cycle Time Flag
Turns ON H the actual cycle time is longer than the cycle time set in DM 6619.

06

Turns ON when the program memory (UM) area is full.

07

Turns ON when instructions other than those in the support software area used.

o8

Memory Area Specification Error Flag
Turns ON when a non-existent data area address is specified in the program.

09

Flash Memory Error Flag
Turns ON when there is an error in flash memory.

10

Read-only DM Error Fiag
Turns ON when a checksum error oceurs in the read-only DM (DM 6144 to DM 6599)
and that area is initialized.

"

PC Setup Error Flag
Turns ON when a checksum error occurs in the PC Setup area.

12

Program Error Flag
Turns ON when a checksum error oceurs in the program memory (UM) area, or when
an improper instruction is executed.

13

Not used. (Cleared when power is turned on.,}

TAR13

Data Save Error Flag
Turms ON when power is turned on if data could not be saved in the following areas:

DM area (read/write-capable), HR area, CNT area, SR 252, bits 11, 12 (when PC Setup in DM
6601 is set to maintain status), error log, operation mode (when PC Setup in DM 6600 is set to

continue mode last used before power failure).
{For details regarding the holding time, refer to the SRMT Operation Manual.)
If data could not be saved in the above areas:

The DM (read/write-capable), error log, HR, and CNT areas, and SR 252, bits 11 and 12 will be

cleared. The operation mode will go into PROGRAM mode.

15

SRM1 CompoBus/S Communications Error Flag

AR 14

00to 15

Maximum Cycle Time (4 digits BCD})
The longest cycle time since the beginning of operation is stored. It is cleared at the
beginning, and not at the end, of operation.

The units can be any of the following, depending on the setting of in DM 6618.
Default: 0.1 ms; “10 ms” setting: 0.1 ms; “100 ms” setting: 1 ms; “1 s” setting: 10 ms

AR 15

00 to 15

Current Cycle Time (4 digits BCD)

The most recent cycte time during operation is stored. The Current Cycle Time is not
cleared when operation stops.

The units can be any of the following, depending on the setting of in DM 6618,
Default: 0.1 ms; “10 ms” setting: 0.1 ms; “100 ms” setting: 1 ms; “1 s” setting: 10 ms

519
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