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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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Aufusy astnuunune: ldyga i lussdugaumuanzasin «1” uazasdnuu
avsz lddyana wihsedudumuanizanin o
a A A ¥ o el (e
AnTIZTNNADIN ABAAIY “1” W38 0" IHunumshauvssgasaifulamunlas 2
Ay @ = o o o y &s' o ey =
anmaz ssuunuquildszuniend uaz PLC sniuendnizvesgUnsalmariiunfiGasin
Fwdu weldididuduteu lvwesnisniugu UfiAnsaesnilsznoudss AND OR uag

NOT fioth a1z Bunamien 1w A B yldifaenine x tudu

2.4 Ladder Diagrams
uamﬂa{'lﬂﬂzuﬂm1fu1Jiznauﬁ’amﬁ'uﬁﬁmﬁuéamamm’;m"lﬂa;imqﬁ'mcfhﬂﬁa
fudumarniefiunnisdumueonl TavnaeauunTnssadrevsadumadiuniiones
g e B3fauiden lugan ﬁﬂ:mﬂ“ﬁqﬁﬁmms&u"lﬂtj‘nNﬁmﬂawqﬂmmmqﬁmmﬂ 3
wermenuunuidon lwvosssamandindiiiosdudadadudt  hluosedelsmded

14 .
Uanemamsunfiotudsezaseanund muien1dae113

0000  2000C 26208 HR 0109 LROOO3 20001 20002
| L { )4 | IL )
n—| 1r i y4i 11 Instruction
00001 00501 00502 00503 00504
1Y ¥ | F ‘1’
| A Al |
00100 00002 00003 HR 0050 000C7 TIM 081 LR 0515 00403 00405
f | ; : { } Instruction
00010 21001 21002
A I l 1 I ¥ iy
P d R 4
oo 21005 21007

—f— H—H

JUN 2.7 Wethavesunamelaezuny

¥ a

] 3 3 ' M P o
ﬂgkﬁu]rlﬂ%’]ﬂvlﬂﬂzllﬂilﬂn\']‘uuq'l lﬁUﬂ1ﬁﬁﬁ1u15ﬂﬂﬂzllﬁﬂl!ﬂ]uQBﬂﬂ‘lﬂHaZﬂﬁﬂﬂﬂ

Y o g

5 [ Pt = n’: ] Yy -:;a' -~ ] s d‘l o o
L‘lﬂﬂ‘l_li?ﬂﬂﬂtﬁuﬁﬁﬂqﬂiﬁNﬂﬂﬂiﬁ ?‘]ﬂlﬂﬁlﬁuﬂﬂﬂﬂ\‘iﬁﬁlxgﬂﬁﬂﬂ’ﬂ GI’JNE]‘LI‘].“I Tﬂﬂﬁﬁlﬁﬂu‘l‘ﬂ

1 hifidunusavnal3aziSoni Normally Open azieiiaus wiudefids LOAD, AND
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unz OR dmivdnseu lynfidunuoyudnv1199258n71 Normally Closed uazaziiny
$uAUAAIF LOAD NOT, AND NOT 1ag OR NOT aduswuaviiegisuuveamag
d'l 3 =® o q' = 3 a ::; o -:;t:; g4 o T

Roulninzuaastidan i lumsfadiinvesiids  Teoaoruzvesinfifiuidosiundas

- ﬂ v ow s v oA - Y o @ A i
Jeoulvazdudadadunifouluiu gpdeansamudidimiela

2.4.1 Ladder Insrtuctions

Ladder Symbols Operand Data Areas
I B B: 1
LOAD-LD [
| 18, SR, AR, HR, TC, LR, TR
LOAD NOT - LD NOT ) AR AW
32, IR, SR, AR, HR, TC, LR
B B: Bit
AND - AND i
IR, SR, AR, HR, TC, LR
B B: Bi
AND NOT - AND NOT W
IR, SR, AR, HR, TC, LR
B: Bit
OR-OR B
WL IR, SR, AR, HR, TC, LR
B: Bit
OR NOT - OR NOT B
—_—y | | 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

SV: Set valus (word, BCD)

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

¥
N = $oulnidiwes AF1dduanuisay 000-127)

5
SV = Set Value #1150/ 19053117919 000.0M82 999.9 Taves hifimsifuga

NNy 1A

13

o o o ¥ i } Ao
Inlweivziawdediotonlvvesmlfifdoutiannady  “on uazeznga

3 ¥ ] L
haomdioden lvwesmsilfifeudianiudy  corr  udthifeuTvvesnisyfiRnniv

[ ] ~ = o o o ar = n’: a
Uéﬂﬂﬁﬂnm{]u “ON” agmmwanam:m‘lﬁ‘lwumamuawmﬂu 0 9nAY IVHAITAY

ﬂ . k. ' 1 =|'.£ o A 4 o o =
ATt “ON E]gimmu’mmmlm'hﬂzwuﬂmmumﬂ‘nummﬂsgﬂsnmﬂ (Reset)

ON
OFF

Execution condition

ON
Compietion Flag OFF

i 28 doanaitnenvedinined
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2.5.2 A3 Counter-CNTR(12)

Definer Values

Ladder Symbol N: TC number
#

CNTR{12)
o N

Operand Data Areas
SV

SV: Set value {word, BCD)

{R. SR, AR, DM, HR. LR, #

i

) o
N %mm‘nmﬂmwmmﬁmai

» E ¥
SV = iU Set Value ansndsnnin’la 9999 afa wioszaennily word 814

s @ d o & Al ar ar n’: J w =
CNTR(12) iWusdsveunweisnaniishamisossiudounaslavsasuasan sni

wgminnldizndn o unz Set Value iofiaznlasuion lvvoamsfianuliinsunald
> &
Veauaziiu

¥ ]
as

a J 4 1cd = o 9 o 1
PV (Present Value) vzmintuiliolusnefisids CNTR(12) dinahaueguosil
dd‘ T [ " 1 é’ @ qla ﬂ’: U
annziiiy “oN» TaeflGou lvvesnsdgidnisdmsu n deulvvesmsdfdRnundaten
o = LY j g io o
fidoaflannuilu “OFF” woz PV (Present Value) weiimsivaslamilelnsinnimd
CNTR(12) Ssnaiameguaziantizniiu “one TasiiGoulvyssmsifiamsdmsy b 1

r ¥ v
Feu lvvesnsifidaunsneulidealiansdiy “orF  frannz “orF waeuiu

F 4 3

= ; s L - 1] [} 3 )
7013¢ “ON" A TUNS ouiuYie 1T uag DI Aaudmsiinuniagaig PV (Present Value) vg lal

gnildaeunlag



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

diedoulumsyUfidnuliannzdy «oFr ndy suB@GDlNUfiRny udde

d‘! o ey = o -] C:t d’.‘ - "
Nau'lmmiﬂgummuﬁm'mﬂu “ON” SUB(31) 3e¥au Tasiidatiasdinisaunives su

uaz CY (Carry Flag) 910 Mi lazyhmmadnsn Idiuanld 3l R Tao Y (Carry Flag) floan

& » a‘.:iﬂ i \J ar T O ¥ o od yid-l
AT OIHUIBAVUDINDTANWENL uaUk"’]1uuﬂ1ﬂW‘)ﬂU’]~11uEﬂﬂ’]wqﬂﬂa’lq ﬂ?ﬂﬂ'ﬂ‘“ﬁﬂ"lﬂl HUIN

f1999 CY Ao liliusa o

Mi

Su

—|CY| — |CY

2.5.4 MY Compare— CMP

CMP (20)
Cwi

Cwe
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CW1 = First Compare Word (130A103%1)

CW?2 = Second Compare Word (H?ﬂﬁ’lﬂdﬁ)

dlofdaiivhaiumues cWinazcw2 vefTouisunu Iaglian12z(Condition)
Faudwiold

GR  flag (SR 25505) 92 “ON” 1 CW1 > CW?2

EQ flag (SR 25506) 93 “ON” §1CW1 = CW2

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

- F q o
2.6 mifaneemuNeTudadoynizning PLC uazneufiuned
2.6.1 Host Link Communication

Host computer

CPM2A
Commands )
< Responses !

(f)

nmsfasedomitugunseineuendmaies PLC szadofumsaumnyagoaiia
4 3 a1 A Sy ¥ v By ¥ 1 (4
nilsdedoanasesmsadefansildnnasiuliudy  Taoluurasaiainansuauoagn
1 ¥ ¥
danduldiludidaiy  pLe  ssamnsodnezdsudoyansluneufunesld  Snvieds

aseaIuguAsTIIUMshauvesneuiames Idluinsdmdnde
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a_ o 4 o
JUANTYANDN WIzoounMIAINNT= g

OMRON Programmable
b Terminal

Command

Responses

| = = =(p

)

;1]# 2.9 nMurAINYIARABdBETIVES PLC iU PC

2.6.2 Frame Transmission and Reception
a1 A as d = = ¢ = 1 o &
Tunseaaedemisnugdnsiniouesn TaslndudnouRunesvziinmsoionendids
¥ ' r ]
wsneen lldouuazainiiuiusuiezhmsaadedemsiu PLC Tau PLC szimisnansy
daemsasdyanuaouaussesnin laeda luialusiui
3 ¥ r H ] r
Adauarnansuausniuszgndunaon Tduimileuluiidiedshuaasegluigy
o P o 9 o ' o = o a ] y
2.9 vy ldh vhenvesdeyangnievensenudiuudengifoiu szSonn sy Tae
3 T i dn oy
Tulsuqfeadu szmusaifudeyasgdialulduiniigada 131 awsamesSadnd
M »
(Characteristics) n@AudnisdavoyalusuudazaioanlihiudessFon1di1duns
I $ o 1] 1 ﬂyl' i) 5 1
seneadeyaiiauyseiuazgndes TaemsTuunzmsdidoyafiouysaiiurzfatusen s
y ¥,
msfanedomsvesnennumasiay PLC luudazassidsugnaronoasen il
» Ed 1
Tumsdwnoadoyavesmsfadedemiiudoyaiigndeninnsirudedoya’liss
1 ar 3 = - | T a‘ o A oM Y a‘ 9 o u'd -~
rulsiudeynarinmsyAnTeaunszuiuns aeledaganiesianllatioddanse

wanauanegnas IFathmineenieoudn

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.. transmission
right transferred}

\__

Header cods

End code

Text

L FC8
Terminator

Frame (responsa)

Frame {command)

. Header code |

Text

-t
Tarminator

71 2.10 m3dumendeyausatsy

18

Unit na,
Haader code
End code

Text

FCS
' Tem]inator

Frame {response)

LA = “ o & < 4
Tudadleiiumsefuegluuuvesiriduazmanouaussiivegnuanildon 1y

] = ] 4 ] =, o
Wszniumsaanedoaisdoyaszning PLC Laznounimes



Command Format

v ¥ 0+ v oa ¥ s o
fyinuel @ sehasgmeglusuniaiuiuvesinduse

19

—— dwwmilwa v lumstomeadoyrvasinds

T
X10' X100 * | o
AN A AN A A4
Nodens.  Header Text FC3 Terminator

1 L d 1 & v
amu zﬁi‘i‘mﬁuwwauﬂﬂmmﬁmﬁ%mgsﬂ'

Ehﬁ'l'is"lun‘ﬁaazgnmnﬁummﬁamﬁn

tode dusrwnusand 2 §sayiheindy
» 0
I_ﬁ WRWIRRE 2 B e
L]
4 ' ' A 4
B SEYIN DY PLC Fay ¥ lumienia uazie . "
0.7, SN MBI AmET 2
mzwmnasnamﬂnmmf'lﬁumimwmmm - D
p #vaumnnmely
L CTe
Tumssiadey
Response Format
4 ] A [ 4 4 ]
vanevenAIANH ayaTigna
T T
@ pr0r xie X16! X169 % | d
1 1
Nodeno.  Header  Endcode Teu FCS Terminator
code

-] ¢ wodny o
Wudausmines 2 W]’ﬂ'l‘lﬁﬂléﬂ

¥ .oy o4
medmFaiagimads

L smasmusmens 2
Fi i lummna

dougnatsniuan
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2.6.4 FCS (Frame Check Sequence)

1}
Wt T o -

Y ] o o U4
Wesugnaeneateya FCS ssgnne B3ndumisnoudydvisdydnuaiuaninis

= ] d'l c:i Y o2y o Y M a g = 43 A5
VUNTAAADIWONGS ‘FI‘i’Ji]ﬁflﬂ'J‘]11“U‘ElHﬂﬂ’Jl’lHuUNﬂLﬂﬂ‘UﬂNﬂ‘ﬂﬂ'lﬂ“ﬂull'l Tay FCS Aavayn

] 1 » ¥
$1u7u 8 {ia fignildoundadliifiuausames 2 drvosnmenf(askiuazdoya s Hail
iavasadnsysImsideyn ludunissudusuierineu Fcs lumdmIananouanes

¥ ¥ ¥
ywneAuasiing EXCLUSIVE OR fuvisnua lasmissuna FCS Tundazadaiumsy
o a9t A 5 ;. n’.-' =2 ) g 1A 1 " o
wimsivdeyauazasnasuerhmi idiu lunSsufousumndoglumsuinsasu

Al IQdcly T 5 = at 13 ¥
w3e lidsHzaeldannsonseaeusnuiavarnlunisiudeeyald

o d o ¥ w
2.7 Qunsnlitar e inTudaiog o
2.7.1 Bunynlugn (Input Module )
< @ | 3 1 v o g =
funaluga sxfimihigoudesyn N nlssuananugilnsaidunanivuon &
=4 o v 3 ’ o o a o =
[SUTONRUNTUHA U 1BUB5  (Sensors) Tﬂmzmﬁfgtymwmmu: (“On” W30 “Off”)
- = ¥ 1w a4y o Y ] A o
w30 Usinmmanmemw udrasdygna nie deyamaniu IWdunusnlszuaana voviims
1 g é o = r Qr g 1
WszanananiulsunsuAlFadnuu dednuasdunes Tugazuthesniiu 2 druaiz Juay

LI |

furliavesdyg e viomuweindoFousy Ao ounalugadmiudygnuasin (DI

Digital Input Module) uazduna ugadmiudeaaouidon (Al : Analog Input Module)

o

] oL
2.72 Bumalugedmiviggnanedn
= dy o o - oA [ ] [] o oy
suyalugauuvibwimihindendessnitamiasdszuionadugunsaduys
1 1 b
mouen Alansuzitiudynluutd Binary Signal) nIaAvaDaDiIgital) Ty ud1ih
4 ]
dyanunie Joyamaniu nlfuudel i fiszdvdyeafitang o funsiiauves v
: . & i £ 4
tszurana e lddeoyamaniulumislszurana e lalsunsy #f1Fadratuun ¥

Tassadranmeluves Sunn Tugadmiudygvaein szutsesmilu 2 vila As uuw D

a = = F) 3 1 g 9/ 4
[ADIN AL LU AC 8990 ﬂ15mﬂﬂﬁlﬁlmumuﬂgﬂuﬂ’nuﬁmm’immm%
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» — — gt ey f&' i—

4 -
17 2.1 vienlaazunsunrasdlszneuvesmahanueslugeduymuvuasdn

T

! o = o 2 o
duilsznounanves lugaduyafe ginisii¥onloaniaue (Optocoupler) ¥99z11
: L 1 lé T 4 ! ] s ﬂ‘)‘ -]
wihidehudeyaondunishlgdadumisTaslduasdumsdehudoyadaiu Toily
o T o o v -

awsanondgg i Idihseninglnsalaeuenfudiudszuranaues Tdsunsuiia
ﬁﬂ%ﬂﬂﬂui‘ﬂiﬁmﬂg(Prograrmnable Logic Control) pnIndu Mliawisetlesduiees
= o = r = = Ada o o ul:‘ i
sansoliad lulddaaudemelunsdiifanmsdaeesimousn usnnimiuiluga

v o da oA

sunatsliauilssnoundifgdnife daufidmiiaseinseduvesdyaauninnisuendy
&

1 al ' ] { -3 { 1 s = A @
flvwafmmzauiuluganie il uazdiuidmihiniredyanadunmioandyyio

TUAIUINNHUBN

Y d
2.73 v ue MwAluga ( Output Module )
¥ & o g} o oA ¥ 1 ] o o« s a
wigenineizdmihidendossniemiinlszwona  Augdnsalieniyananu
] 1 o Bl r é L
aouen lasniulszulanatzdidgaia niedoyalSmndie Fuflunadns wiedoya
#ldnnmsiszanana ves Tlsaes eonlilnnguginsaliny uazdnyasvesaning
Tuga szuiseondlu 2 drvaiz Ao Tugaleniyauuuassn (DO : Digital Output Module) g
Rg 1 a = [:] :

Tugaeiyanuuewen (A0 : Analog Output Module) Unegiuviiavosgalnsaivhaunly

' & o on - 4 vy vy A 5 @
ﬂ']‘lnl'J"l!.i‘_l‘LlQﬂﬂ3iLW'ﬂ\‘l'l'Lll!.‘UUﬂﬁ]ﬂE}ﬁﬂ5ﬂLITJUﬂu'lﬁ'ﬂﬂﬁsl‘]fﬁﬂﬁmﬂﬂﬁl‘lﬂ"luﬁlﬂmll'lz?I"JJ
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2.7.4 eMhyaluganuuaedn ( Logic Output Module )

¥
Ao o

1 ar o Qs < o
vdedgygafitianuaziiulug wie faea sonliauquglnseidaunieuen
& a Ao o oA ' A o
Faesiidmlsznoundrdy Ae gUnsoiden Tuamates ieuondgy e 1n9ineluves
PLC/PC 800910 Wv3ve3gnsaintuquaieuen weileusen Taoenina Tuganlsaiu

agluflogiineziiog 2 ilszinn Tngeq Ao

- iomiya Tugauasdn flidygraueninatosduanudomsvensmelu
& | A &L - ) o 7 s
w38 miwilszanana Minadu ilisanndmvesglnssiniveenyiegluglve sy
(Voltage Output) 194 aa1ug “1” 12 Idnsaduiiteing iy 24 Taad uag ao1ug “0” sy
o Thad
'd A Ao Yo e ' Y W o

- Wi lugauniaedn alddya aenviyaoenuieg luguo wmdude (Relay

Output) 15U g0y “17 v Idomnadiuvhdudaila uag «o~ vz 1o minadiu wihduda

nla

4{-;‘35‘3%:%‘?1@: TR

i Wy A
SR AR T

i : 9
e U e SRS
i i
i :
: !

i
i
;
.'

!

FEEATR ST i aH

sndainmzadion

e Y

.
Srptip tiradn Wit aa W

putraR s aedn

Ay
LAY IT

it -;" 2 e

gl 212 vlenlaezunnuuenidinlzneuvsansmanusalugudniyniuunsin

4 a 9 A w ' s < o &
wiyaluga szt wmihhdsdygrannmiaslssuawa  lifsgnseivaou e
o d‘! o - d = ¥ @ 3/
AWRPUMITIMVBAR30TnT wie gilnsalmelunszuumskan TdldnyazauAIns
o ¥ o A ¥ o ¥ v Ao
uenN N lugae g azsznoudisgtnsali¥on Teamanmy uddvlszneudie daiih
wihflvenevuevesdygulifinneimngaudmivaruquatlnseineuen 1wy s2d
ussui i lunsdszurana owezluuamiiy 5 Thad uaussduildlumsaruqualnsal
¥ ] r -
Wimeniivina 24 Trad daiufedesdidndhvmihivenouuisvesdyanu uenviniy
@ s = 9 = o o A i
gaidauRhmihmlumsassgeumsdnlsvesglnsainiouen el lumsuaasaniug

v TugafiudlFi Tugaegluannzilnaniely
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1
2.7.5 mITumaveyauuueynIM (RS-232)
mssudadeyauuveynsudiden fe Mdmedygnaissasannsodadeyaldiiy
szoemalna msldao rs-232 dhudimsSuddeyammsprudumaaweynsy awnsald
@ 21 A LI 4 o - [ ™ & t g
fiuTuay 5 eeRun iazglnsaieynsudau q dnuas e hilvesmaseudedeyauvy
A : 3 ) & a8 oa :
pyATUMINATEIL RS-232 Aaiflunisdemsdeyauuuyadogs Fudviidlumsfeas
9 ' - & a o A o Yy 3 Y gy 9 A
foyaszrivnenfiunesiuludn FaeSeudmisaestlaniues 15718 msdemaiiunuy
avanrawiour (Full-duplex) Tavans lmodayanadusmioniausian (Hand-shake)
wialinld
& o v = ) @ ’
WATYI RS-232 Sivanuenaieldn 5o ¥a n3edlssunm 15 was) dmsumsds
) - a =) = = g} 3 3 g . a
dyanafinnuiy 19200 dasetunit Tashinnwemmeszdesduasidssnisdomsd
o .: 3P Ao i A = 9 A'l ot -
anudagei uasdildygnasunimng wululseem visuSnulndiniesins iy

= o dar ~ a4 Yy oA o 1w
wpuiinmsainsdyana Mihinszuagemnvzi Iddedinsananudlumsdedyg uas

v ¥
wioldaenduas

Visual Sensor

Basisé 0

Open/Close
I IN

ks-232C PLC

M ;
Coj:r(;ﬁno —’ Serial Port ‘—b CPM2A
|' Open/Closs
Esut

Programmable
Terminal

; 4 "
1 213 mwimRsmaeunesznIzUY PLC funeufiauned

rs-232 Hhunasgumsifeusetoyauuueynsuiilinuioylfnniga dvualag
o . o o o~ o
EIA {Electronics Industry Association) “r‘i?ﬂmj'lmJF?{'ﬂizﬂ‘EJ‘}Jﬂ‘liQﬁfT‘mﬂﬁME)mﬂ‘ﬂiﬂuﬂﬁ
1 v T 1
wpsanismdaudil 1969 Tasligasuduninanudssmsisshmumnasgumsisonse

v a oo =] v o o o a dAd ar y v
igﬁj’l‘?ﬂﬂqumﬂiﬂ'ﬂiﬂlﬂﬂ 1uﬁuuuummw‘ijm%mﬂuﬂfN‘VILﬂU'J“i’J"ENﬂ‘UﬂﬁL‘%nﬂﬂu
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3 ur 3 w o ¥ LT |
AIWAUNIVUA 4 HIVDUDNS ATONUAD

1. ameuiang o adyg n

L 4 1 é o ﬂ')
2. puantiinwnavesmsi¥oune Fammneiiineuninmesiiuma
3. wihiimaianve st fuuanaldvudoua

4. spumaeuredmivszuudemsamwizeda

2.7.6 AN Mechanic Y83 RS-232
128 2 U52nNfAD 25-pin connector A 9-pin connector TUAIUUBIAAAUITANIS TrT
3 o 3! o Y P Y [ 4 a
1 RS-232 zunulunt3 1 dedgygnaussdu (Voltage) Mioondn -3 Taad uazunuluus
1 ¥
0 Arwdyapamsuinni +4 Td ladasuilumsdsdaapansiumusadildie 20
kbps 110 Cable 1984 15 1@ uazaMIEIveImeunfiqafis 50 v usvzverw 1Ay

iy Y =t a o &
n1i 18 Tag e ilguniwdunaaius 1t

2.7.7 LDR

LDR  fflauidnldeusinnudmimudenuduvssiasfinnnss il ds
T Tnouasiidanuduannezdhld LDR fnamdmmuties tazuasiiinmududonozi
1% LDR flanudumuinn minudnnisandiasedt LR waddluadaduas Taoiueaad
amudunnezlinsine 1 uasdouaaiinnudutooziinisne 0 LDR  Svuiadusim
gudnanaliifiy 1 wuAums Manudumiuees LDR aniiaezdianudumiulszim
200 A 1aTeru vaierdne LDR wdanudiumuilszuin 10 7 la Tery
msi i ldmionsdsegad1Fau

- Hihuniosiaumslundesdiogy

- Miluadnduasvaedne

Suadadtiudiuau

ailuadndasnaauniudvesvelaidusn

S fluaindasvaev v
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Tnsands

FLDR IR wdfiGonfudanaese wu IWlansudnaiam ( Photoconductive
Cell ) #30 @A Tauag (LSR - light sensitive resistor ) @21 lnajazshdisasunaiiion
e (Cas ) wiolifunafiondiilug (cdse ) Fettanadaiaiiumsssnnfadan 1o

1 PR ¥ a ¥
lﬂﬂ']‘UﬂQUuHHUL”ﬂTlMﬂVIGl‘]J'lﬁu&'IN‘Jﬂﬂm?ﬁﬂ“ﬂ’m’]ﬂﬁ’]ﬁﬂﬂ’lﬂ ,l'lﬂﬂﬂiﬂ

nrtnelans

nuaadi - b
wYowanafn

EL TSI Y tudnlnse
Tiuma
FIMTIED
TIRBBEN
Hmnusan

it 2.14 Tnsetha LDR

] Y] =1 ! ] = =] o a 4 ar
gisveniuszmidlugif 214 dwdvaduiuadnadd  swahifduds

¥ A g 3 ] -‘f i o ar ‘id_] 3/ & oy =, g
A haues oz wuafid dussinisufivesdaiueenidlu 2 41 Fadrq veerTeozsiui

= n’; ﬂ @ g - o 9 LY a  ow Y 4:; a a ]

pondneaiy Wudanh lWihfvwihnduda dudadiumuluas Sufidmudewioonu
- = -3 a -1 = e o s ] ¥ o &4
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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 thase 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 tc Q7 | Startup mode (effective when bits 08 to 15 are set to 02). 16
00: PROGRAM; 01: MONITOR; 02: RUN
0810 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 07
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 00to 07 § Not used. 17
0810 11 | IOM Held Bit (SR 25212) Status at Startup
0: Reset te 0; 1: Maintain previous status
1210 15 | Forced Status Hold Bit (SR 25211) Status at Startup
0: Reset to §; 1: Maintain previous status
DM 6602 00 to 03 | Program memory write-protection 17
0: Program memory unprotected
1: Program memoiy wrile-protected (except DM 66802 ftself)
04 to 07 | Programming Console display language
0: English; 1: Japanese
081to 11 | Expansion instruction function code assighments 158
0: Default settings
1: User assignments
1210 15 | Not used. —
DM 6603 00to 15 | Not usea.
DM 6604 00 ta 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.
08to 15 ; Not used.
DM 6605to | 00to 15 | Not used.
DM 6614

Note For CPM2C PCs with lotnumber 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 Q0.

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 Console.)

Other Programming
Device

PROGRAM (The CPM2C will
nat 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)
The following settings are effective after transfer to the PC the next time operation is started.

DM 6615 00to 15 | Not used.

DM 6616 00to 07 | Servicing time for RS-232C port (Effective when bits 08 to 15 are set to 01.) 18
00 to 99 (BCD): Percentage of cycle time used to service RS-232C pont,

08 to 15 | RS-232C port servicing setting enable
00: 5% of the cycle time
01: Use time in bits 00 to 07.

DM 6617 00 to 07 | Servicing time for peripheral port (Effective when bits 08 to 15 are set to 01.) 18
00 to 99 (BCD): Percentage of cycle time used to service peripheral,

08 1o 15 | Peripheral port servicing setting enable
00: 5% of the cycle time
01: Use tima in hits 00 to 07.

DM 6618 0010 07 | Cycle monitor time {Effective when bits 08 to 15 are set to 01, 02, or 03.) 18
00 to 99 (BCDY): Setting (See bits 08 to 15, below.}

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

0B to 15 | Cycle menitor 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

CM 6619 00 to 15 | Minimum cycle time 19
0000: Variable {(no minimumy}

0001 to 9999 (BCD): Minimum time in ms

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 00 to 03 | Input time constant for |R 00000 to IR 00002 19
0:10ms; 1: 1ms; 2: 2ms; 3:3ms; 4:5ms; 5:10ms; 6: 20 ms; 7: 40 ms; 8: BOms

04 to 07 | Input time constant for IR 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)
1210 15 | Input time constant for IR 00007 to IR 00011 (Setting same as bits 00 to 03)

DM 6621 00 to 07 | Inputtime constant for IR 001
00: 10 ms 01: 1ms 02: 2 ms 03:3ms 04: 5ms
0510 ms 06: 20 ms 07: 40 ms 08: 80 ms

08 to 15 | Input constant for IR 002 {Setting sarne as for IR 001.)
DM 6622 00 to 07 | Input constant for IR 003 (Setting same as for IR 001.)
081to 15 | Input constant for IR 004 (Setting same as for IR 001.)
DM 6623 0010 07 | input constant for IR 005 (Setting same as for IR 001.)
08 1o 15 | Input constant for IR 006 {Setting same as for IR 001.}
DM 6624 00 to 07 | Input constant for IR 007 (Setting same as for IR 001.)
08 to 15 | Input constant for IR 008 {Setting same as for IR 001.)
OM 6625 00 te 07 | Input constant for IR 009 (Setting same as for IR 001.)
08to 15 | Not used.

DM 6626 to |00 to 15 | Not used.

DM 6627
DMes28 00to 03 | Interrupt enable for IR 06003 (0: Normal input; 1: Interrupt input; 2: Quick-response) 27
04 to 07 | Interrupt enable for IR 00004 (0: Normal input; 1: Interrupt input; 2: Quick-response)
d81tc 11 | 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 (G: Normal input; 1: Interrupt input; 2: Quick-response})
(This input does not exist in CPM2C CPU Units with 10 /O points.)
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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 started.
DM 664010 | 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 000C0 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, 00to 15 | Not used.
DM 6644

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

If the GPM2A 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.

f pin 2 of the CPM2C CPU Unit’s DIP switch is ON, communications through the CPM2C's RS-232C port are governed
by the default settings (all 0) regardless of the settings in DM 6645 through DM 6649, :

DM 6645 00to 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. Settings 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 te LR 15 (Any other settings are ineffective.)

12 to 15 | Communications mode
0: Host Link; 1: No-protocol; 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 00 to 07 | Baud rate 222
00: 1,200 bps; 01: 2,400 bps; 02: 4,800 bps; 03: 9,600 bps; 04: 18,200 bps
08to 15 | Frame format
Start bits Data bits Stop bits Parity
00: 1 bit 7 bits 1 bit Even
01:  1bit 7 bits 1 bit 0Odd
02:  1bi 7 bits 1 bit None
03: 1 bit 7 bits 2 bits Even
04: 1 bit 7 bits 2 hits Odd
05: 1 bit 7 bits 2 bits None
06: 1 bit 8 bits 1 bit Even
g7: 1 bit 8 hits 1 bit Odd
08: 1bit 8 hits 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 00 to 15 | Transmission delay (0000 to 9999 BCD sets a delay of 0 to 99,520 ms.) 222
{Any other setting specifies a delay of 0 ms, causes a non-fatal error, and turns ON
AR 1302.)
DM 6648 00 tc 07 | Node number (Host Link} 222
00 to 31 (BCD)
{Any other 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-protocel communications
0: Disables start code; 1: Enables stant code in DM 6649
(Any other setting disables the start code, causes a non-fatal error, and turns ON
AR 1302)
1210 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 | Start cods (00 to FF) 222
(This setting is valid only when bits 8 to 11 of DM 6648 are setto 1.)
0Bto 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. {00 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) regardiess of the settings in DM 6650 through DM 6654,

The CPMZ2A's Communications Switch setting has no effect on communications with a Programming Console connected
to the peripheral 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 DM 8850 through DM 6654,

DM 8650 001003 | 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 DM 6651

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

04 to 11 | Not used.

1210 15 | Communications mode
0: Host Link or peripheral bus; 1: No-protocal

(Any other setting specifies Host Link, causes a non-fatal error, and turns ON
AR 1302.)

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

0B to 15 | Frame format

Start bits Data bits Stop bits Parity
Qo: 1 bit 7 bits 1 bit Even
01: 1 bit 7 bits 1 bit Odd
02: 1 bit 7 hits 1 bit None
03: 1 bit 7 bits 2 bits Even
04: 1 bit 7 bits 2 bits Odd
0s: 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 Nong
0g: 1 bit 8 bits 2 bits Even
10: 1 bit 8 bits 2 bits Ddd
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-atal error, and turns ON AR 1302.)

DM 6652 0Cto 15 | Transmission delay (0000 to 9999 BCD sets a delay of 0 1o 99,990 ms.) 222
{Any other setting specifies a delay of 0 ms, causes a non-fatal error, and turns ON
AR 1302.)

DM 6653 0010 07 | Node number {Host Lirk)

00 to 31 {BCD)

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

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

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

{Any other setting disablas the stant code, causes a non-fatal error, and turns ON
AR 1302)

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

0: Disables end code; 1: Enables end code in DM 6649; 2: Sets end code of CR, LF.
(Any ather setting disablas 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 0010 07 | Start code (00 to FF) 222
{This setting is valid only when bits 8 to 11 of DM 6648 are set to 1.)
081c 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 255 bytes)

When bits 12 to 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

00 to 03

Style

Q: 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.

121015

Low battery error enable
0: Generate a non-fatal error for low battery voltage.
1: Do not generate a non-fatal error.

Low battery errcr 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 error will occur.

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

21

12
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Memory Areas

Appendix C

Word(s)

Bit(s)

Function

Read/
write

Page

SR 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

00to 15

Interrupt Input 00004 Counter Mode PV
Counter PV when interrupt input 060004 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 is used in counter mode (4 digits hex-

adecimal).

SR 247

00to 15

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

{Input 80006 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

00te 15

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

SR 251

00t 16

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

Read-
only

72

57

147

SR 252

00

High-speed Counter Reset Bit

Read/
write

48

011003

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 1o clear the PV of pulse output 1.

Read/
write

94

a6, 07

Not used.

08

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

complete.

0o

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 1o initialize PC Setup {DM 6600 through DM 6655). Automatically
wrns OFF again when ieset is cornplete. Oniy efiective if the PC is in PRO-
GRAM mode.

11

Forced Status Hold Bit (See note.)

OFF:The forged 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 MCNITOR mode.

The PG 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 operation.

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

The PC Setup can be set to maintain the stalus 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
SR253 |00to 07 |FAL Error Code Read- s
The error code (a 2-digit number) is stored here when an error occurs, The only
FAL number is stored here when FAL{08) 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 o
Turns ON when the CPU Unit backup battery’s valtage is too low.
09 Cycle Time Overrun Flag .
Turns ON when a cycle time overrun occurs (i.e., when the cycle time ex-
. ceeds 100 ms).
' 10,41 | Not used.
12 Changing RS-232C Setup Flag Read/ -
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.
} SRZ254 |00 1-minute clock pulse (30 seconds ON; 30 seconds OFF) -
i ot 0.02-second clock pulse (0.01 second ON; 0.01 second OFF) ---
i a2 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 to 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.”
08 to 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 7-7-3 CPM2A/CPM2C PC

Setup Settings for details on the PC Setup.
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AR Area

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

Word(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 turn ON =
01 Expansion Unit Error Flag for 2nd Unit when there is an error in
- - - the corresponding Unit.
02 Expansion Unit Error Flag for 3rd Unit
03 Expansion Unit Error Flag for 4th Unit
(Mot used by CPM2A.)
04 Expansion 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
1210 15 | Not used.
ARO310 |00to 15 | Not used.
AR 06
AR 07 00to 11 [ Not used.
12 Valid only for CPM2C CPU Units with fot numbers of 01900 or later. (Cannot be used
tor CPM2C GPU Units with lot numbers of 31800 or earlier and cannot be used with
CPM2A CPU Units.) Refer to 1-3 Changes in SWZ2 for information on lot 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.
AR 08 0010 03 | RS-232C Port Error Code 248,
0: Normal completion 264
1: Parity error
2: Frame error
3: Overrun error
04 RS-232C Communications Error Flag
Turns ON when an RS-232C port communications error occurs,
J5 R3-232C Transmit Ready 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-protocol only}
07 RS-232C Reception Overflow Flag
Turns ON when an overflow has occurred. (No-protocol only)
08 to 11 | Peripheral Port Error Code
0: Normal completicn
1; Parity error
2: Frame error
3: Overrun error
12 Peripheral Port Communicaticns Error Flag
Turns ON when a peripheral port communications error occurs,
13 Peripheral Port Transmit Ready Flag
Turns ON when the PC is ready to transmit data. (Ne-protocol and Host Link only)
14 Peripheral Port Reception Completed Flag
Turns ON when the PC has completed reading data. (No-protocai anly)
15 Peripheral Port Reception Overflow Flag
Turns ON when an overllow has occurred. {No-protocol only)
AR 08 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 ON: Counter PV is within comparison range 6
06 ON: Counter PV is within comparison range 7
07 ON: Counter PV is within comparison range 8

08 High-speed Counter Comparison Operation

Qi Operating

OFF;  Stopped

09 High-speed Counter PV Overflow/Underflow Flag
ON: An averflow or underfiow occurred.

OFF.  Normal operation

10 Not used.
1 Pulse Output 0 Output Status 101

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

12 Pulse Cutput 0 Overflow/Underflow Flag
ON: An overflow or underflow cccurred.
OFF.  Normal operation

13 Pulse Qutput 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
ON: Campleted
OFF:  Not completed

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

AR 12 00 to 11 { Not used.

{Note 1) t2 Pulse Output 1 Overflow/Underflow Flag 101
ON: An overflow or underflow occurred.
OFF:  Normal operation
13 Puise Output 1 Pulse Quantity Set Flag
ON: Pulse quantity has been set.
OFF:  Pulse guaniity has noi been s&t.
14 Pulse Output 1 Pulse Output Completed Flag

ON: Completed
OFF:  Not completed

15 Pulse Output 1 Output Status
QN Pulses being output.
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 cperation).

0z RUN PC Setup Error Flag
Turns ON when there is an error in DM 6645 to DM 6655 (ihe 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.

e, 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 errer occurs in the read-only DM (DM 6144 to OM 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 efror occurs in the program memory {UM) area, or when
an improper instruction is executed.

13 Expansion Instruction Area Error Flag
Turns 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 memaory at startup), AR 23, operating mode (if DM 6600 is set to use the
previous operating mode}, and clock words (AR 17 to AR 21, for CPU Units with
clocks).
if the above words cannot be retaineaq, 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 fo 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 staps, but it is cleared when operation starts again.

AR15 00to 15 | Currant 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 00te 15 | Net used.

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

{Note 2} 08 to 15 | Hour (00 to 59, BCD)

AR 18 00 to 07 | Second {00 to 53, BCD)

{Note 2) 08 to 15 | Minute (00 to 53, BCD)

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

(Note 2} 0810 15 | Day of the Month (01 to 31, BCD)

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

(Note 2) 08 to 15 | Year (00 to 99, 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
08to 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 left 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/dats setting. The clock
wifl restart and both AR 2114 and AR 2115 will be turned OFF automatically.
AR 22 00to 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 6618. A setting of 00 specifies 0.1-ms units, 1 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
"JIR 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 010to IR 017 IR 010.00 to IR 01715 (When the GompoBus/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 | iR 008 to IR 009 IR 06800 to IR 00915 | Work bits can be freely used within the pro-
IR 018 to IR 019 IR 0180010 IR 01915 | gram. [H 232 to IR 239 however, are used
IR 200 to IR 239 IR 20000 to IR 23915 | as the MACRO input area when MCRO({99)
(44 words) {704 bits) is being used.
SR area SR 240 to SA 255 SH 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 - TROtoTR7Y When a complicated fadder 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-
nof be monitored using the menitoring func-
tion of a Programming Device. .
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Data area Words Bits Function
HR area? HR 00 to HR 19 HR 000C to HR 1915 These bits store data and retain their ON/
(20 words) {320 bits} OFF status when power is turned off, or op-
eration starts or stops. They are used in the
same way as work bits.
AR area® AR OO0 to 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! {LR00toLR 15 LR 0000to LR 1515 Used for a 1:1 data link with another SRM1,
(16 words) (256 bits) CQM1 or C200HS PC.

Timer/Counter area?

TC 000 to TC 127 (timer/counter numbers)3

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 he 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 timer/counter are treated as up-flags
the number should be specified as relay
data.

DM area | Read/write? | DM 0000 to DM 1999 | --- 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 log4 DM 2000 to DM 2021 | --- Used to store the time of eccurrence and
(22 words) error code 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)
PG 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 work 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 Characteristics in the SRM1
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. Data in DM 6144 to DM 6655 cannot be overwritten from the program, bt 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, (001015 |Reserved.
SR 249
SR 250, [00toc 15 { 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 GFF 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.

1 Forced Status Hold Bit ' 17
OFF:The forced status of bits that are forced selreset 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 IfO Hold Bit 17
OFF: IR 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.

SR253 |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{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.

0g Cycle Time Overrun Flag Read- —en
Turns ON when a cycle time overrun occurs, only

10to 11 | Not used.

12 R&-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 OFF)
01 0.02-second clock pulse (0.0t 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.

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

081to 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-
o 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 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.”
0Bto 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, 0010 15 | Not used.
AR 01
AR 02 00 to 07 | Not used.

08 to 11 | Net used. {system use}
121015 | Notused.

AR 03 00to 15 | Notused.
ARQ4to |0C0to 15 | Slave Status Flag
AR 07

AR08 00 to 03  BS-232C Error Code {1-digit number)
0: Normal completion
1: Parity error

2. Framing eror

3: Overrun error

04 AS-232C Communications Error -

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

08 RS-232C Recaption Completed Flag
Valid only when no-protocol communications are used.

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

08 to 11 | Programming Device Error Code 269

0: Normal completion
1: Parity error

2: Frame error

3: Overrun error

12 Programming Device Error Flag

13 Programming Device Transmission Enabled Flag
Valid enly when Hast Link, no-protocol communications are used.

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

15 Programming Device Reception Overflow Flag

Valid anly when no-protecol communications are used.
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Word(s) Bit(s) Function Page
AR 09 00 to 15 | When the no-protocel 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 PTs 0 to 7.)
Registering Priority with PT Flags (Bits 08 to 15 are flags for PTs 0 to 7.)

AR 10 0010 15 | Programming Device Reception Counter (4 digits BCD)
Valid only when no-protecol communications are used.

AR 1 00to 15 | 4 digits BCD -
Powaer supply cut fraquency.

AR 12 00to 15 | Not used.
AR 13 00 Power-up PC Setup Error Flag 549
Turns CN 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).

0z 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.

c5 Long Cycle Time Fiag —-
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.

o7 Turns ON when instructions other than those in the support software area 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 Fiag 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 oceurs in the pregram memory (UM) area, or when
an improner instruction is executed.

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

1AR 13 14 Data Save Error Flag

Turns 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 OM
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 00 to 15 | Maximum Cycle Time (4 digits BCD) 519
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 00to 15 | Current Cycle Time (4 digits BCD)

The most recent cycte time during operation is stored. The Current Cycle Time is nol
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 5" setting; 10 ms
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