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ABSTRACT

Any automatic controlled system in industry is always designed as good as we can do but in
the fact, the systemn is sometimes disturbed from external that cause a mistake to production process.
The mistake will occur less, if there are checking process and warning one about the mistake so we
can decide, rectify or improve the process promptly. The warning is divided according to an order of
importance of mistake which shows the mistake from beginning of mistake to final mistake.
The beginning of mistake will be showed as waming on monitor. As for the final mistake is the
mistake that process cannot controt by itself; therefore the mistake will be showed on monitor and it

will be send as message to chief or exccutive’s cell phone for being informed and decision later,
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2.1 szuuInsinniindeun GSM

2.1.1 unth

['] 1 - 4 ] . . J T oo { - J
i GsM Ruilu¥edeu19In Groupe Speciale Mobile Faiiunguissiiaiusinnis

sudaiuveslszmaluglalnaolszmmioAnyuasiannszuy Tnsdwiindoudi Tus sl
fI.F. 1982 ﬂ‘lU’l?’fﬂ‘liﬂuﬂ u.ﬁzﬁ'lr‘ljﬂqui)‘lﬂﬂﬁ’wél‘lu CEPT (the European Conference of Postal
and Telecommunications Administrations) Tﬂuﬁqﬂﬂszmﬁﬁﬁ’mﬁaﬁwmi:uu
TnsfnviindeudiszuuInifiennsosessunnudesnisidauvesdiduims niy unzi
ddgRoRosannso il Insdwiiidese lumsdndedomsnn w anwilag Aldnely
nquilsznaluglsy  (roaming) ssuuInsfwiiadoudt  GsM dudadudiusuy
Tnsfwiindeuiilugausn  yauandniidfguesszuyTnsdniindouiilugaficenzyn
wsnfle n1sviuna TuTadasneamumunis1ding Tuladowrden imquafinguisoves asm 18
Fonldimaluladasaoadmiumsiawissuy  GSM  AmsizszuudAtaeaiidefndiszuy
Tnsdwiindoufiwuomdenraissmadail

- sswvaiaeamninlfilss lominnanlnasuiifiogiia 18aniszuveniien
mrzamnsaudedggna &S nauveannnd uas Idqaunmyvesdganaiiand

- Fygrsundeufinnszuy Insfniindeufiuvudtaeadsmunioinndadesy
Tnsfmi i Faumuthunulnana W8 Tasass ws1zlushnanfuguaevesssuy
Tnsfwyl pSTN il 18Timsulavuualnsetiannite a1 dg e meutdenuiiy
ITUVAIADD

- woneniilunaniuléinsamnzufudissu Integrated Services Digital Network
w36 ISDN tufints eusursnawn sy s luewnasulng dnfudriészuviseead
warmnmemaninesiFeusessn ey

- luszuuataeaaisaadnssuuflestunisdnile uazmsuoulgnisuinisendh
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Srumaiiszuy GsM Seenuuuiuszuuataea Tuilegiiu osm dhuidinluderty
‘N Global System for Mobile Communications szuuTmﬁwﬁmgauﬁtmu GSM ﬂﬂ'l'il?'u
dnrueisndumntusnt an 1991 unzluilagussuy GsM ffinsdnufues
uninananh 120 Usziner sawdalsenelnedas nSannudesns Wandtunils
fnsduewiasgin 6sM 719 ludm 900 MEz TWfunmifio 1800 MHz uaslimsien
TUUAING1IN Digital Cellular System 1800 (DCS 1800) nTounefifii@aifoni Personal

Communications Networks (PCN)

2.1.2 Tnnarfaazesndszneuvesssuy GSM

Taseardavneszuu GSM 1J1znaué’aumﬁﬂizﬂaudw]ﬁqf:

1. e InsdnriinAsuil (Mobile Station 30 MS)

2. @Un011g 1Y (Bass Station Subsystem 138 BSS)

3. dauvesszuniuaidTnuazadads (Network and Switching Subsystem 130 NSS)

4, ixuuﬂﬁﬁam‘l (Operation Support Subsystem ¥78 OSS)

1 L] L ¥ d G d.r
HANETIULANYUENMTADFONAUAINIAN 2.1

8TS
%EQE
. Network Switching
- | BTS BSC |+
Molule Staton : Subsyslem
iM3) 5 _ : (NSS)
B1S ! R, o
HLR ) | VLR ] \ﬁ\\ﬂ
. t I
' ' I .
. +| e1s { P
— — . EE—— —————
Motxrle Station BTS |~ B5C \ M5C a ISDN
(MS) 1
. | R [
BTS | Lo R Data |
f Matwarks |
J oMC |- St
Dpetatioe Suppor
Base Slation Satsyston: Sunsystom (0SS)
RSS
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NN 2.1 Tmm‘?’wuaza\:ﬂﬂizﬂﬂwmsz'uu GSM



2.1.2.1 n3esTnadfmlindewil (Mobile Station e MS)

The Mobile Station (MS) A5 inieeInsimiindoufinidlduimslelums
Tnseenvietumeiundaiues Tuileyihundos s fyidi FowegnatugUiuy Fndms
ﬁﬂéqu'ﬁuumwmuz (vehicle — mounted) tyunszdhia (portable equipment) Uoudianuy
{ioflo (handneld station) TaeirlUudnafeaudasyszmmszunnmaduiassdnuauzmslé
u uazhidsdavounies dmiussuy 6sM IRl Insiwioondiu 5 ngu awmue
Mdsdagagaild giazidoa1dlumsi 2.1 dauszuy DCs 1800 fiTEmsutissznnyes
inSoa Insdmifianeen lufeuwiafios 2 nqu Faflmnztnnmidsandn wadtivunadn

a Mld lidealdidsdefiguin giwazidoaldluaised 2.1

4 o a1 . o O 1
ﬂ'lrl'iﬁ 2.1 ﬂ1n\1ﬁ\11.|ﬂuﬂ?ﬂqIﬂiﬂ'ﬂ'ﬂllﬁazﬂszlﬂﬂﬂ.luN.lﬂig.luﬂﬂ\'ﬁglﬂ] GSM

Maximum power of a Maximum power of a
Power class
GSM 900 mobile station GSM 1800 mobile station
1 20 W (43 dBm) 1 W(30dBm)
2 8 W (39 dBm) 025 W (24 dBm)
3 5 W (37 dBm)
4 2 W (33dBm)
5 0.8 W (29 dBm)

¢ w o M o 1 1 ' .
n1uluginsal InsdnvimTeaniiadszasudwdrutou 2 d2u fie Mobile
Equipment (ME) iIag Subscriber Identity Module (SIM) @uv93 ME ¥inifitanisdunis
LY U a4 o = ' o f A o o 1 = = o o
Fudsndudyguingienin Insdwiindeundudmeoriig uazs lUdsginsaldmiy
1 lunsaadedud e wu TuTasTdu d11ne sonin uaziudieg vasfituduves SiM fie
¢ 4 ' d 0 o o 44 o
AU159N15A (smart card) AUV A dudeya et udld swninlszianues
v A9 18ve 1S uazdeyafiinuadossusulnsenis iwu iavisedridrvesdld dumia
- - ER [y et o 1 @ @ A LY 9 @ a - [
nIousuTunses Insdmniini 1dauey vazsdadunlFlunsmhsvadygramietesdiy
» ) *
nsueuils ifhudu uenninfidiernszifunnoayInsdwidgldiinisdadedrodhnlizduie
] ] ¥
auazaInvesdlduinis msdaldinTes Insdwinll Insead e ludnuasiisioldie,
' o o 4 @ A
awsoidouusu SIM 19111 ugnsel ME 1an14 uku stv #l4uilegiudl 2 galuuude

| a " w o o ' d A4 ] . a
uRUNIvU RIS UTRsSA s ARTENT ISO SIM tazvuadnfiisundl plug — in SIM fauasalu

A 2.2
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q GSM

ISO SIM plug-in SIM

] »
ﬂ'lﬂ'?l 2.2 UszinnunduEu SIM N0y

2.1.2.2 BUYBI00 144G 1M (Base Station Subsystem)
Base Station Subsystem (BSS) Usznoudan 2 dauvidn Ao Base Transceiver
Station (BTS) WAy Base Station Controller (BSC) @2uves BTS Minthasdefuinios
A o g E £ o = ; He & = &
Insfwvitndeun (ME) isnatw Tauh BTS wilsd@ezquaniuguuinafiuisinauinamiis
A a T o« o I o ¥ o ] A = 9 ]
funiuwnd Taundang uda BTS Usznoudeginsalmimiiudinauingndi fudwu
- o o A - o 1 o =t ar
ME  vouniealnsAmindeun  Taovwavesamiidsvssanilgiuilldnarszdug
o - U o Ay - L & 1
wazBenldlumsnf 2.2 aguues BTS finseunquituiivawg maadmiunilazey
moldmsquanisquaves BSC wilada dalaminduda BSC wilsdaezamnnsaguauas

AUAY BTS TA$unanndanaeduniovarodooya gaiwd 2.3

NINN 2.3 ATHUAASANNIZLAS I IVEId U BTS Lag BSC
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M4 2.2 TEAuMBae

BRI BTS AUNIATIN GSM 900 Lidg GSM 1800

Maximum power of a Maximum power of a
Power class
GSM 900 mobile station GSM 1800 mobile station

1 320w 20W

2 160 W 10W

3 s0wW 5w

4 40 W 25W

5 20w -

6 10W -

7 5W -

8 25W -
Micro - BTS 1 025w 1.6 W
Micro - BTS 2 0.08 W 0.5W
Micro — BTS 3 003 W 0.16 W

dauves BSC finthiindnlunmsniugumsiinees BTs yndrfiegnield

] o 1 ar 1 ) o = 1 . ¢{ A 1
nIgua 1wu nistnassvesdygruinnzaudmiunisaadedeoms masudu Madenrs

iy | o y . o @ 1 4 o o
unziugavasmsldvesdygruudazdes msnugumdidevsunioalnsdmd uazsauly

- A @ a ° o o ) ¢ e w o A 2o
padesvesnisaaduly vazsmiviweudloneiiznnurad lunidin InsAnnnaouniiniy

¢ A om e fY A A ¢ o v o a4 ¥ e .
510111m=1maﬁm'hlmwnam\1mm MIRI9 mmuﬁ'lunumum BSC N9z#039ANIYINH LA

d’ o o= [} L) - [ J ' r
waneInil BSC dalaweuise lumsmaindeldseduniledas Tao BSC amusnidioude

3 ' aw o 4 — 4 = v = a ar e '
geneszninaInsdwiindounasunissnldamegnisluuiinui BSC quaiudasovey 1@

o &4 ' ™ 4
9nd1uniisves BTS ADBYNL NSS (Network and Switching Subsystem) %3

ar v 1 d’:
MSC (Mobile services Switching Center) 1Junaflsznaudifigy mudeuroveaginsains

» 1 v
a0ail 92AITINNITONI1 A interface AIUNIAAADIZNIN BSC Aueu BTS Allnasgiud

uineuyuiu lnowrsg1un1syeTonan Abis interface Aan i 2.4
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AR R .
Mobile Station BTS _
(MS) — " - {7 7] A nterface 557
: Bi1S - .BSC % {— " — 1 MSC —-——1 PSTN
X.25
- BTS
(i - :
. OMC ~
Mobile Station Ans interlace

(pMS)

(3SM Radio Arr imerace
d' - v a 1 T
2NN 2.4 naIgIUMIBumesaiildszndegadeding nwluszuy GsM

2.1.2.3 S2UVIMAIInUasaIn® e (Network and Switching Subsystem)
Network and Switching Subsystem (NSS) Usgneudao 2 daundnfie Mobile
services Switching Centre (MSC) uazgwdayadmivmisamssumslfauvesdlfuing
" U, J i or J 1 .3 o 1
Tudauvea MsC  Wudunilaudoudedy BsC  dulludiuquanisiudadgygiassnin
= ¥ a o ¢ A - o v T 1 ] 4 4 v oW
audnd1duins Insdwiindouiidfudiuveslnsevio daudndunilsdedoudedussun
o [y - =2 v o ¥ d o o A vt < 1 o o A -
Bus Aariu Msc sufludufiiminaiaduaniFoudogmonireniad g Insfmiiadoun
4 L ! e/ A ﬂ' o o =
2 3ot 1@oiu unszni gl Insdwiindoufinudld Insdnisssuar niedlduinig
1 i A ¥ 1 L T o
Tnsavwdszanoug Ao lumsi¥oudeasznie MSC Aulassionvusneifoniasgiunts
A VAo I3 . . = P
@ounofiTund1 CCITT Signaling no. 7 (SS7) Tautlnduda MsC nilsgaansnldniugugua
ol A 4 L] n' 1 g Qf d‘ lﬂ'. -
BSC l&vaiwya MSC finddundeaiiiudioldun msiamsdumsindounveyldusnis

P -2 @ o o ° ' - w o . =
HIHWI06O ﬂ'Ii‘n'ILtEluﬂIE]!.'JEJi uasmsﬂunumnmuwmmsaﬂmﬁwmﬂnauw

2.1.2.4 s2unU§iiam e (Operation Subsystem)

“lurhuffﬂwnﬂuﬁ'ﬁu Operation and Maintenance Centre (OMC) éﬁ?‘lﬁ‘lﬁ
Hﬁ'n'l.umsguaﬁ’ﬂnm%"mn11ﬂﬁﬁﬁmwauxuu’[ﬂunn mstanifuilymivesginssel
WsdauReIRanuFonio n1sdivaiaieg nwluszuuedamang ey MIdan1sEos
mndndlFuimsvesszuudeu ludinsRamuimsuazesniiafiuauinmsmaihanyes

oMc i lugudsuiiudealinisAadotugmudoya HLR
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2.2 TUUIZUUMA U CDMA
2.2.1 umit
X o al P - - J a e " gy
AMsITonaz sz Y InsAnNnasuALLY CDMA Fudues il seuuaull
i t P X ar 1 vd o
f.7. 1989 wazifoe ludTldeuiAe lurlawll a.a. 1992 waaudSouazWuunaiin 1A uns
ar i ] ) o '3 g -
wuenazoeniuIHlvuasgunFond 1595 luilspiivszuu Insfmvitadeuniuy CDMA
» ] »
18T n s 19 Tededuluvarvdssimanalan dimfuludsemalnoin
L] o v = f . L]
nsfeesudadszmalngldiszoniidundusns Insdmiieaoun lusadoummion
| [ 1 W o 1] :il!l:l ] : T
il .01 1998 wdnnsidesduvesszuy COMA 1Afawinnudifiogymuaseniiugas Ta
[ 1 o P e o ar [ 4 2 {
urazgeiinwn iy 1.25 MHz. 1093 FDMA  danadiadumivivitannudilviig
o o o’é T q‘ [] oY 't
LA INA 1IN T 10T EUUBUE (U GSM (200 kHzZ) 310 A0V IaUuAIaNHnsvuIn
ﬂ' ¥ Ve ¥ o do ] o4 1T e o A “
ficoMAa  eyga IWA1d Insawidnmuunadwaunindedygriauiivsasvundunnud
o] W 4 ] - d; a ) o = -
By Famnonwhdlignaauildndunidiasadusgsunauiulugwnidaasanm
1t o r A 1] [-"3 1 d. L7
n3lda minudh Insfwiudaziniosszmwsowsnioz dggnudiulaiiiuvesdues

o o == ] ar Q’ 1 14 a‘d - .d’|
¥ Tagerfoyasiafiuanaradulunisfunazdeadoya drumgiitafonszuuiii Code

»
=

Division Multiple Access (CDMA) yasHerfldlunmsdimsaanlnadumariiliveSondi PN

o o

A o T i ﬂ:ﬂ 1

(Pseudorandom Noise) 53R THauAazyaf 19vzdvaiinumnianionds orthogonal AUgATH
4 2 |
Buq Nanun

» ¥ [

dTunsuniadudggnadmiunsdeesnudsmnihdggroaudeaniogluglves
o _ey A o = 1 q‘ T o o A =l
AganuAtasagalidnsvesiindoyanoud19d1 43y 9600 bps) MguAvTgygy I PN il
a - - » @ o - ¥ 5 a o [l t
darrvesiindoynfiqanii (1228 Mcps) wadwin lAnfAo Jeyafidasimisdegendy

] »

dggnauduandosmszdann Aromgiivaiondlimsmliaanlnaiy (spread spectrum)
o J oo I's t ar - [ de = IJ -
ATy wazuuudlanvesresdgygruildlunisdadoyaiifdeslivuratngiudqeio
125 MHz (miomg: dgygpadfirunssuiunisanlsaanlaaduudadnes1d Meps unu

" g o 1 a = o 'w .ﬂ
Mbps) dauveamaiudygiafitareniafeeinmsamlsn (dispread) Fepgnaniiyldiods

¥

= o o LJ Lerd L.l A -]
dygraudoandufum lunsdanlsadyyianiuszeifursssaofiames (comelator)
wiigudygui 145udusa PN yaduaanioududunisguiininds uazoimiuin
1 lﬂ' s A o ay o L
AundovasFggamnaritimuvedaniadeyavesdyganfos mnome: dygradeya
.:{y ] ] » o =) ] ul: o 9 & 4
Adasdoeniiuilude uludygrandoariniu erufudygradeoyauuudusudoya
Useinn data A'14)

o & ) a ¥ - a1 [ el -~
mifnsos Insfwiindeuiuaazini oafideimudygpandos  niedoyanimlugy
Lo ey @ 5 1 o =t uqﬂ' A -

vesdgygauavaen Tauldyasia PN Aurnaaiuuaziiquaytiafidly orthogonal warfu

(g o - ar - w P o/ s A P v = ar
uaefu MlAmMIsy  unsAsdyguveanioaInsfiwiindesquiliey lilUaanlindyg o
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< o 4 o 4 o 41 A a4

ngnaseeendaesvia PN ey Aanmqiinies InsAwiudazinieataansonsnies
a o ¥ - o 1 P o A . . 4 o Yot 2
dygrofiduvesauedd srmnfinedamilifichAgfe Processing gain #afmual¥ileg
mifudasduszninsaniadoyovessie PN AedaimsdavesdoyasTe tunsdifissun
didggrudoyndudas 9600 bps 12141 Processing gain M1 1.228 Mbps/9600 bps = 128

wiofy 21 dB

222 tzianvessiaildluszuy COMA (5-95)
Tussuy CDMA AnnNAsY Y 1S-95 A lsiaianua 3 dszian fe
1, Walsh code

2. Long PN code

3. Short PN code

saudazdssinn ldgminnldouluseyy 1595 ludnuazfuandaiu gueauda

»
uazTIazidsAYoITHA N 3 Usunne: 1dnadsae 1y

2.2.2.1 W Walsh (Walsh Code)

39 Walsh 1503008021991 Hadamard code Uszneudausi afinuauA
orthogonal 33Mi1afuanuA 64 1 Tauiisiaudazyaiinnunaniriy 64 fin swasziand
ponuuLie 196 miy alsavesdggiaiifidnsinisds 1.228 Mbps (MUINY): SHT 2 9

G ] o o 4 o o o 1 w
W LAUAUTA orthogonal TenTAUNABIOA AN FURUTY 1 (cross correlation) 3xHI1eTHaY

»
o I

=1 o, o ] o w o . . -
fifimdugud) masnnammmnduiustuaunson18en xiyi = 0 oo xi uaz yi flom
- a = o @ M . . ¥ =oAL e’: Fe)
vosliah i vessHagausnuazyanaoslugdvesluTwars ufedi xi, yi = -1 d1dad i vud
| , a A, & a 4 o ' . e
auflugud uaz «, yi = 1 &fiafl i Vulisndunils Fret19vessWafifinguou orthogonal
U X = 0011 uaz Y =0110
Wit Walsh rnsoad 1118910 Hadamard matrices H2m Tagfi m fle #i12 on

0w e ° o VoA . 1 o
MAW AV UINAN (m = 1,2,4,...) ANTUAHYO4 Hadamard matrices 71 m = 1 A ua iy

Hz
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] - o w o1 n’
Uz H2m o9 adannanudunusas ud

Hm Hm

Hm = .

Hm Hm

#10019%4 N3l m=2 18

0 0 0 O
1o 10 1
He= 190 0 1 1
01 1 0

2.2.2.2 W8 Long PN
sHasznm Long PN afneingviaismaesving 42 iin Taodeweuiulii

»
Tasead198iu maximum length LESRs uaz 1 Ind Tudisade i

@ 38 B3 ) 26 28 pr) 2l 19 18, 17
Px)= x +x + X +x +x +x +x +x +x +x +x +x +

16 10 7 6 5 3 2
X +x +x+Hx+x +x +x +x+1

{ L i ») A O
wan 1dfe sianiinnwene 2¥ - 1 = 4.398 x 107 Weanndasimsaig

» »
o t =

» E 4
sHatlAuMInY 1.228 Mbps AaTusHIHzlinIsg1Mne) 41.425 Ju

2.2.2.3 79& Short PN
»
sAa Short PN fifleg 2 g fe 1 uaz Q lasudavyaaireernnsly

a | daa L4 = v oA @ =
AT ameTuwra 15 Ua Tavdedouduldiiinssadraily maximum length LFSRs uagld

TniTuiilva 2 gade i

15 13 L] B 7 5
Ix)= x +x +x +x +x +x +1

L5 12 11 10 6 5 4 3
Qix)= x +x +x +x +x +x +x +x +1
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I Y \W b 4 3! I

MNA 2.5 LIARINLT 15 stage LESR iy |

ReRaa Y o T S D T s s B4
AN 2.6 LARINDT 15 stage LFSR €131 Q

Tasead1eveara9sadagasyia Short PN fidnuaedsfiuaaslunini 2.5 uas
A 2.6 'msﬁ’mmmmmﬁf'uwmﬁﬁﬁﬁmmumﬁﬁu 2" _ 1 = 32,767 mimiuee il
fia o Baniidad Iilifonusiofifid o fadedu 14 & WelMdnTaditinuerwiiy
32,768 ifiosondasimsadsiaiiiiiiy 1228 Mbps é"q&usﬁ’ﬁﬁ'ﬂzﬁmiémm

26.66 ms

2.2.3 minadggnanamilgmminadm (Forward Link)

Fygnaddelufirnnnaniiglldunies InsfmindeuiinefiGenin Froward
link v ﬂssnﬂuﬁ’auiaqﬁmmwwfewuﬂ 4 szian Ao

- Youdyg 10 Inaoa(Forward pilot channel)

¥oadgyg wF Ins Tuerdu (Forward synchronization channel)

Y9Iy NNV (Forward paging channel)

yoIdga1unT AN (Forward traffic channel)

Tauadunninilinudanselddedganat 4 Ussnnswiu 8 anus T 64
 GELGILTRL ﬁaﬁwﬁmﬁa}mﬁ’tyﬂpm'lwam (pilot channel) Swrunilsveumue i
vosdygudalasluadu (synchronization channel) Liifiu 1 veq Tvedgyoyauneds
(paging channel) Wiy 7 Y04 unziivesdyg ansAdndnimounils s}mﬁqjmmﬁa 64
sosannsoueneensiniu1dlas Walsh code 64 %A gaaptIMITHLIWOIdygIUATNLT
mslfauaulindlunmin 27 dunadivosdygainaenseld Walsh code AR 0
(wopmue davvesdygnadalaslumsy  Silnslfoufiezld wash code gafi 32

o =

w32y usdimilusesdygauneiitezimild walsh code gaft 1-7 (WI-W7) o

a Wy uazvesdggnunsminez 1¥ ws-wal uaz wis-wes
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Forward CDMA Channel

(1.2288 MHz)
s L Paging Paging | ] Traffic Traffic| | Traffic Traffic
Pilot Sync |— "7 esee H 1 oo | o, 285 (XY ] 55
wo w3z w1 see W7 WB eee W3 W33 eese WGE3

M 27 manisesdgygruhdiesn lavanitigiu

2.2.3.1 ¥eadaygnalwasn(Forward Pilot Channel)
Tandndaniliguuesudanzivadse dadaye s 1naon (pilot signal) oon Tyl
& 1Y P T 3/ P [ - o = o o
3o Insdnifiogsou 9 d1eaaeainnt e lfifudgygruniunnidrndadiniunisdvey
] »
waup Tagisud Taoh iifidvesdeoyanndlsuequaadi T msdadgygraies 19ias
v o 1 - wy d.'d' » o qs o 3t a
dafganidgygralsziamdy  nallieglnsal Insdmiseutansons 19udgyga
] LY q.u, 9 - i; =,
18Tavdw lumsdedygnalnasminez1d walsh code yafitliznoudauguiianun 64 e
: L7 :r - L] =
(WO) msiznzuudygraiilszneudivdeyaiivistnu@ulfie Short PN code 4831 UAZ Q
& g t q’ id_l [ [ [ Y] d’.' ] -l or c’r
dadoyaduillfidludiswen I dggra lnasaiigndissnuininaniiigiula dafu
J. o o A [ J o I
inTos Insdwifoduagudoyaved Short PN code MUATUNTIINIU (26.66 ms) NILNIIWN
as = o o ot P = W a1 q o ' 1
Wudygranléfuidduaniigula G lasladudmiudinindenies Insindimtoud
2 J L -] o L o i 13
dunfesInsimiezdimsfunuazfaddavnsdygna lnasafidesonvinaniiigiudiag
&5 - a/ ¢ o Hdo o w e o = LY o c: ¥
uaziilenios Insdwinudygahilidigeganszinifadeduaaiiiguiug de’ll yn

o - o = 4 ! - o 4 o
0175149219 Short PN code yatdtafiunuativauaszimsfouvesddesnludaiusu

»
wdﬂwd’

o 4 o A = i: F] o s o d 3
fuandraiu lunisfeusildivezidousen iy 64 Fild mszneiuieziisiaiuandis
o o ot : a4 4 L] G’
Audimiums 1gau1dimua 32,768/64 = 512 ga saganiliondinsinnldaud iy
T 4 " o o e ar = o ' 4 o
Hawq a1 niaudsadmaniuezdessaldegrisfuinnifivanehive lisunmdafuuas

] ¥
fiu nwA 2.8 nassswazdoatuaouveamsaiadyg e lvaon
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I PN cods
WO 1.2288 MHz
1.2288 MHz
+ ]"
. quéamun A QPSK Sy RF
+ > —
~ Modulator
+ -
S
Q PN cods AU (1-10) )
1.2288 MHz

a y
amin 2.8 1eradudygiulnaen

a [ | L4 [y e o 1 3

dyga Inaontslivss Tamidmiuldlunmsauguirdadavesdoyga

I @ ed M ar ﬂlﬁw @ -] ° ] ' =
{power control) TAuYiuTNiATEY InsAnA 185 udgyga Inasafeziinsfiuinmanndoves
@ 'U q ] & r -] o - 1 - o A A\ ﬂ’
Foygnaniuldme dmivdsanusihdiggivsznihadumsvesdygiu Feriie

v ldtmuavnaiidsimingeuve sdggnad Insime 1 luns deeen

2.2.3.2 vesiayae¥alas i (Forward Synchronization Channel)
voadoyanudalns luady (synchronization channel) {i1¥dmTudsdoyan
o ] = 1 ] A 4 & (Y] o o o o
fuiludonsdndelutausn wenmTes Insfwies annsadelns luddudygan
L [- | L] L] d.' 7] 1 o
deeonninamiiglfediagndes  feyamarfivszrouds  fwmznmlunisdadgeo
o o ] a A ar o' ] r d’.,du =
wuwiavliziwesszuuinswwimies Insfniandeny  wenviniifdiuondaiaives
wiimfissuulde  glassadevesnsesfildlunsatedosdyenaudlas Tumsu1dly
) ¥ v
AN 2.9 yoadgg il 19 Walsh code yafi W32 L’i‘]uﬁmaﬂ&:ﬁmawaqmﬁmtym dunan
1 [T Y LT Y ] ﬂ‘ -1 b
yosdggudslas lurdundrofuvesdyg i nosaasefi liiinis1d long PN code st
o o ' ° o o o P 2 = o
dudgygruiunsoendmiuTnsfiindeusinng e gilvazidoavesiunsumadia

dygnadaing Tuwduldlunmi 29
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Waz
1.2288 Mcps
Modulation Modulation
Code Symbol Symbol Symbol
2,400 sps 4800 sps 4800 sps
Sync channsel
1,200 bps Convolutional
—*) _ Encoder ™ Rizgltti)hﬂn ™ Intgrﬁzkver *
Rate=1/2,K=9
I PN code
WO 1.2288 Mcps
1.2288 Mcps
]
fyeu RF
QPSK
+ ———a
™ Modulator
o
Q PN code nuwn (1-10)
1.2288 Mcps

ai 29 nesadwdygragilas lusdy

- u’: = Ly 1 = o a 1
91nnd 2.9 ludusnindeyaiideluvesdygradizgmi Tl

nszvaumudisiasesdygnaunou lagiuiiiidasinmsidiswamidy R = % uazdl constraint

span 110 9 Taoga Ind Tudivai 1§lsznovdaw

1,3, 4, 8
gx}=1+x"+x +x +x

T 3 57 %
gl(x)=1+x+x +x +x +x +x

» ]
dwmivinssahavonusdisdanouTrgduil lAuaa i lunmnz.ondann

. w1 v = A d oo A
frumdsiadesdygnandisaniievesdeyadiuiuoiduilu 2.4 ksps doyamariiee

o ! ; daas &4 X
amitllunsEUMNS symbol repetition 1o 11 XyadoyaRfidasuugaduilu 4.8 ksps

g o ¥ = o e 4 a
ﬂ'lﬂuuu']‘lﬂlﬂ'l']ﬁ]iﬂulﬂﬂﬁﬂﬂ (block iinterleave) tWOARAHNATENUYOINNUHANAIALLL

disas Aoudiszgnailsaeondas Walsh code qafi 32 AdaTFd 12288 Mcps

fasiiad 19 lunisdedygyinvesrosdygradIns Tuagulinunidy

1,200 bps  Taoguuy Inteadavesdayafiszdesanmiaiiudanardoniqulesinay

P 1 ] : oy o -
(superframe)} FaHUHIAMIAY 80 ms uazlddavianua 96 1in gnind 2.10 dszneu lunils
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qglosirsnazyss ydsa (frame) vi1A 32 nd1uau 3 sy Faudozmsuezinameramiiy
26.66 ms Muluudazisulsznoudie 2 du fio n SOM (Start of Message) 0% Sync
chapnel frame body 1u@2uvY99 SOM w017 1 1in Tﬁuﬁﬂﬁﬂﬂuﬁaﬁqfﬁaiuﬂmﬁqnrin
fursgdenan (message) 4@ Inandeld udide som=1 uﬁm'J"uﬂmﬁ’uﬁnm?uﬁwm
fornugalni uazdr soM=0 umasindudonnuduiinde donameznivsrgasly
imﬁtymm&aﬁﬁﬁ;ﬂuuuﬁaﬁuﬁﬂq'luﬁ"mfhwmﬂmﬁ 2.10 Tua21v04 8 1iAlTN (message
length field) 7113 mTvuendsnnuoIvedenin vimiumu&ie message body field ¥4
ussydeyade Armiigudesmsszdesen Ty findesTnsinst Wudouiifnnannuend
TiiviuouTaoiliA1sznine 2-2002 fin daudminfie CRC field At 3dmsu1$lunisasiedy
ANUAANAIAYBINITTIVOYD M1 CRC field A1UIMIIN message length field 1A% message

body field Tave1fuInd Tudioa
g(x)= l +x+x2+xﬂ+x7+xﬂ+xll+x]2+xl3+xl5+x20+x2l+x29+x31]

- - AG bty BTy L L e

l Sy cnattiee sube{iame Sync channgei superframe

Sync zhannel frame

- 32005, 2667 MS ~— e
< & a
F. Syt Anee ame Lody 9 By channal frame hody 9 fyne charne: frame body
Sync channel message capsule
r
R R B RPN TR fein Pariding fipid
- —_— — - [ S eN| »-
!
T T T T Byl CRANREL NESSage T T T s e Pagdng as requiren v
P Qlxho tuts -—

Sync chanrel message + Padding

T VesEays 0l TS [NQDes o Syne channe. ELpectames needed 15r MeSSEQE TANSM S3IGN

s 210 Tasaadadsunazgduuuvesdeyailf lusesdgyanadad
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TassrdrvenesdminInd TudivadedulidnyasReiuaatlunwi 2.11

1 o anl 4 A L4 o U’ L4
dmnesdida cre TaoswdiTassadiedaluglf 212 Sdudussunmsihiauesises
o = = [ a’d v’ a 3 1 = ) daa g o et
Whsa CRC finwazidoadaiiie dunsniszuuwinsAvesrnaIsmaourazd2 19

v .‘I e..: o o dd yg ( o " AW
authu 1 vanus viminifuadadiveenlddegludumiiiiudeyalasaienvudives
[ ] J o o -’. L4

2003UaMITeN993 gate ety ndtniiszry Idvine lddudmau k sou T
b a t = H 1] A L = o :
midfudumisvesadasnveen lidedoufudnve s Ind Tudivaumy  wioudwiy
o 1 L M A 1 y :
Whmadla gate oon uazdaosliresvhailudnuaziilldn 30 sou Falugndiedn
\ . L o d 2y ad o
szunezldmwes CRC eonudwunadiu 30 dahwneen vweideya « daninanil

Us2noUAI message length field $14U 8 IAUAL message body field BNT 1IN 2-2002 1in

e - v

I T I

‘x’D'é}:’D ,é‘.{] ’..E}I.D,X.YD 'é:"'D 'é}“'l:} .éx.(:]i{:}l@ ,é Y.D ,é _Vv—| ,_:'"'I_J X .

({"}-{ }-_{

“é}'ﬂtﬂ-

O e e e e e e e P14
o 2] 3 < ] : ot n
- A I .

mwd 211 TnssedrvesInd Tudivan 1 lunisdswe CRC veadggradan

Ly q-"%‘ :5‘(\‘ :'gr
FITNA SO AN

'}
1)
n‘.-
T

JOE
fa
AL/

donaitiunnd e CRC

» daya k OF + CSRC Om)

1oya k Dm >

o 2.12 Tasaadavenendinte CRC vesdggnadan

62680
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2.2.3.3 ¥045 99104084 (Forward Paging Channel)

youdgygnoaunINe  (paging channel} M 3dmIIaofigulFluntame
(page) wiofumdumisvouniesInsdnindesmsesindedin  uazndsenfiamiigy
tunsofadeiuinies Insdwifideants 18ud fsnasssesdygumsiin (caffic channel)
dmiuldlunsAadesudetoynuedldde’lsl dnsiadoyaiilddsil 2 vum fe 9,600 ie
4,800 bps lATivLIANIIMBTINEAUHTHIMIAY 20 ms gR Walsh code 71150 WI-W7 (muw
me:  lunsdligante wi-w?  $Emsdnuegssunfiawsofive 145 iailunsda
dygnudeynvesd118de tunléidudesdyaamsiiin (raffic channel) umy giunoy

nsardedgynaunede 1dlunmi 2.13

Code Symbol
16.2 ksps Modulation Symbaol Modulati
Paging channel 9.6 kaps 19.2 ksps ulation
9.6 kaps okep P Symbol
4.8 ksps Convoiutional Symbol Block 19.2 ksps
Encoder ™ Repetit ™ interieaver
Rate=1/2,K=9 petiion nierie
[ PN code
W1 -W7 1.2288 MCDS
1.2288 Mcps
I
QPSK I’DJDJ'IIII RF
Modulator
19.2 ksps +
L Code Q
ong o .
® | Gannerator - Decimator T
Q PN code adunid (1-10)
1.2288 Mcps

! ¥
A 213 dunountandredgygnmets

» ]
Tudusndggnumetsszgminnlfidsiavesdygruneu Tgiuniidas

s sHEAIRY R = % uazil constraint span 1M1y 9 Taoga Tnd Tuidfluafi 19lsznoude

2 3 5 7 8
g(x)=1+x+x"+x+x +x+x

2 3
g)=1+x +x+x'+x
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i { L -y ﬂ' J 1 L [*]
Hoh IdRedoyaifiarmstamuin 2 v fie My 9,600 sps uaz 19.2
» ] »
ksps 9IMIUI111JHI1U2995 Symbol Repetition tfinl¥asinsdeuoais 2 Uszinnisuvirdiu
F] = ot y -
dh 19.6 ksps uazimsBumesindeyansiar 20 ms oaanansznuveIRNURAN IR
-y d. - J 1 o
wudisaanefaturInYedogy i
dygunesnainisesdumesadizgmitllaunsuia (scramble) Tavns
a QU o L & dl J ”
1 l1u2n (modulo-2) ﬂumﬁuﬁmmmnﬁﬁwumn'mn long code generator 412 decimator
AIUVBINNS long code generator HanwuzInssadvdwantlunmi 213 nwluls
Usznaudauaves 42-bit Long Code Mask fiviimihfilunmisdmuagiuuuvesmsaunsuy
] 9 d’q o« :; a
aveyn zﬂuumm code mask 'qﬂuu'lﬂsaﬁ??aﬂammm'lumwn 2.13 long code generator
dvihﬂheuw P AT vn’llilyl . A 5
idutiadWudyaufilidniisegn 1.2288 keps AnTuilorudnga9es decimator Fari
A ) [ ] g o 4 J =) r & ot i
mhilunmsassmzlausnvesdrdudgygrafiidnniaanawmdong  fudyapuhiesn
= - q ° = [
1NN BUMBIAN#AD 19.2 ksps iovin luimsaunsaiade
° o & | M d ol ar P [T o o
dmivtureunmaenezlidnuasindrofusosdyeu 2 dYszanusnild

a1 Bnouni Tavld walsh code ga#l W1-w7

2.2.3.4 voadtyanam ¥ n(Forward Traffic Channel)

$OITYYIUNTIANN (waffic  channel) T 13 mTvTudedygrondos
uazdoygudu 9 anondaarn1iins1dauvesdld walsh code gaRannsarinnlfan 14
fifle we-W31, W33-we3 uaz wi-w7 Miamznarfil @il 1$anwediedu) Saniiadeya

- Lo o 4 -
nlglumsdafianun 4 uu fie 1,200 2,400 4,800 Hazs,600bps Taofivuavesnilamsudl

f2WH1ANIAY 20 ms
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Forsward traffic channes Code Modulaton
Symbol Symbol
172,80,400r 18 | AddcRe ym ¥ Modutation
bitframe for Add 8-bil Convolutional Symbal Block Symbeal
— 08004 Encode [—— Encoder ! - -
4800 Tai Rates 172 K= Repsatition Interleaver
bpsRatsg
8.6 kbps 9.8 kbps 8.8 kbps 18.2 kbpe 18.2 kbpa
4.0 kbps 4.4 kbps 4.8 kbps 9.6 kbps
2.0 kbps 2.0 kbpe 2.4 kbpa 4.8 kbps
0.8 kbps 0.8 kbpa 1.2 kbps 1.2 kbps
Power
control Walsh | PN code

bits function 1.2288 Mcps
800bps 1 2288 Mcps

Data
19.2 k doow RF
§pS QPSK
Modulator
Long coda "
mask for p——— 19.2 ksps
»| L0 »
uses m Gennerator Drecimator ﬂﬂ‘llﬂ'm((l-l[!)
1.228 Mcps

d' : 1 o
mni 2.14 Tuaounsadvesdgygraniiin

nand 2.14 ufrm-ifuﬁaumsﬁ?mimﬁ’tutumnﬂﬂﬂn seifiuiluduney
usn 9 wiidnvazadedusesdygiadssandui 1desuie13udade finndhis
vodgygauuunaoulagdu A13vi Symbol repetition uazMIMBUINDI AN i ntu
ﬁ’tutym?;'lﬁﬁvz1‘1’1mﬁ1msmmsmﬁﬂmﬁau'lun'sﬁhauimﬁ'tummmﬁq A Tunsdl
vougeadygamsmineziinisle iong code mask Ruana1aly TaoTnseedrait 19t dnya
fauaaalunnd 2.15 §auves Permuted ESN 111 I inmsadudiumisvesiialy ESn

P oo o ﬂ,‘
llﬁﬂQ‘lNﬂTWTl 2.16 Iﬂﬂﬂﬁ’lﬂUﬂ\INﬂB

E,..E,,

Permuted ESN = {E, E,,, E,,, E,;, E, .E;;.E; ,E. .Eyo E, E, E, E, E, E_E,,

207

’EZ ’E24 ’EIS ’Eﬁ ’E28 ’E19 ’Ell] ’E] ’E23 'EH ’ES ’E'Z'.' ’EIB ’E 9}

marandeaiMsafuunIfiNeann U FUNUS (correlation) 72M 31 long

code um’awﬁ
] ¥
dJoyandennyesdygraunsiniez 145umsilntlosnnnisdnila1dTae
. , dwy = 4 - d
M3y private long code mask UMY public long code mask fldetun1d Falnodndudanish

] »
seuvuezi)douly14 private code mask 181 UERBITNTHINTLLIUNT authentication

NOUIETUD
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41 3z 3 0
1100011000 Permuted ESN

AN 2.15 ﬂUfl:l.ﬁUﬂzﬂu‘U‘U'ua\'l Forward traffic channel public long code mask

31 24 23 18 17 0

FCC Alocation
Number

MFR Code Serial Number

/AT 2.16 Swazibuazluuuves ESN

»
wenvinfiszuuiaiimsunsniinfimailuresdygramswindmiuldiu
[] »
nsauguitdsdaveanies Insfmi ey luszdumnzay Taslumsdaiuvedaies 1 fia
) a o a0 d T o o
YN ¥I3%207 1.25 ms (800 bps) winfinfidsosniiauiiu 0 Avananmiunies Insdnnezdes
o @ 1 d o e 9_a 1 J o o 1 & Ay e 1 A w g
vmsdiusundomdseatidadeduniisszdu udniniandepeniiduilu 1 nFesInsfuvin

szAvaSuaamdaang

2.2.4 macdgyananininifimn ldmeaitigie (Reverse Link)
o [y voar ) o F Al - o ol A da ]
dmfumsdadygraluienann Insdwimdeud ludaaoriigunieniSoni
¥ []
Reverse link  wuiinnududoundilufianisasfudn marsdidivesdygui
A o 1 1 A L d a 9/ Qs lﬂ' LI
nTe Insinvidesniivuinseunindevusuiidivesdggraundieeneinaaiiigiv
v o - a @ 1 o o ar Vo e A - o o
fatuisdesiimidhsvardesdygraidudeundt Snvsfiaoiigudadinisldmooine
l ) »
wawyamerumuaussanwlunsfudygyiu mydadygulunmmatiiiies 2 dszian
-
fio
- YT YD IUDNLAA (Access channel)
- ¥03g NI WRNUINGL (Reverse waffic channel)
adnvuzveamusrosdyg o lufinn1a Reverse link T4 1uamh 2.17 Fainaiilu
»
= . LY [ W v 9/ <4 '
AFN14 reverse link uo1REATNE long PN ifludszydszinnuosesdyguduandianin

Tun3dive forward link M43 waish Hudnisuendalszinnyesioadygu
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Reversa CDMA Channel
{1.2288 MHz)
M?“ sescesesee | 000N Tra:ﬁc eeeEBBROIRREBROIRS Tr;fﬁc
- veafony rufiA 1HuATALYA Long PN Code >

PNT 2.17 MsTageadeyo)n

]
=

r o ‘J L] 1
fdioonlannsos Insdnnimaoun

2.2.4.1 Y0605 120NIT (Access channel)

Tudauvearesdyausniae (Access channel) inihiindnfeldiunsda

o o a = - - a a Ay ¥y
dygudnuuaisesn iiaariignuieveTunisaade lunsdindlddeantses Insoon uae

[ ) ]
Mvesdygrutdlunis IRasududygrudnuuaiafideesnuioinanifigiuaiunig

¥OId Y 0UN SATIN1TAIUDIFEITYy Y1 access HnuailuA1nR 1R 4,800 bps Tae

b 4 v
sduvnlumsdaiuldvsuvinamidu 20 ms  a9d2 dygrufissaeeniutesdyea

access VEABIHIUNILUIUMIAN Aanuaaslumng 2.18

Code Code
Symbol Symbol
4.4 kbpe 4.8 kbps 14.4 ksps 28.8 ksps
Modulation
information Bits ‘:Edd 2::‘ Cunvoc:;lliunal | symbol Block Symbol
{88 bits/rame) r_!;:a" Ra:5e|11 ,-3;:,9 | Repetition *1 Interieaver [ |
| PN code
1.2288 Mcps

Modulation Symbol
{Waish chip)

64-ary

modulator

4.8 ksps {307.2 Keps)
1 orthogonal [~——————#=

PN chip

Long Code
Gennerator

|

Long CodeMask

1.2288 Mcps

QPSK
Modulator ﬁtw'm RE

1f2 PN chip

Delay [—»

Q PM code

4 .
-10
12288 Mcps RAUNTH (1-10)

] L4
aw 2.18 Yunounisadmsedadygpadmivdeiurosdyguuonmely

- = o & M o o =
vemefidann Insdnvimdeud Tudeaarfigu
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Tnssafravsarsuurisoanidii 2 dau Avinformation bits§ 117U 88 fim uazencoder
] » ]
taildn 8 Ua g3UN11.18 Ysynou Asiusananailinnuvifu (88+8)/20 ms = 4,800 bps
U’ '] 1 ot a Ly L i 4
nmiuszi WriwmsdsfauuuneuTagyuiias 88 O Tavordeasesluguiii.ig dudly
wendirdeniisninisdisiaminy 173 uagil constraint length (YU 9 871 V0encode tail
o ) o Y X o 3 ' P 3 @ o 3
§1uou 8 dnezdmuafiisifuguivimuedouiesinisidisdasinlugdsaiuinieeg
| - o't s : ar = ar = o«
dhsdaildiszneudirditammesvianua 8 42 2993uannegqla 2 §n 3 @2 uasdiguny
o dd o & q P o J o dd =l ar
a3n%n 1 Adeiimdifuseuiua19nkadnif 1Re1nn1529eTInyeq@a 2 inzda

L 3 L L o = J 1
ndwnfirunadsvauddaniadoyaszgeiu 3 minawdlu 14,400 bps

2.2.4.2 ¥eadgonam NNV INAY (Reverse traffic channel)
1 ¥ 1
i 2.19 uerna Inseadniuasuvesnsadesesdygramim#iniiozds
w o A o [ = o - - o o
nnInsfmiindoui dsamigm 2endrsiadygraudoefildlu 1s-95 szdmuaunining
o & ol P g4 o a0 1 P nl: JA’ Y
(packet) $1UUMTTURNAAYNG 20 ms Tasfvwranumauminfaiing hinsfinisfiuegiu
»
Yimmumyave 19 Tnsdmd Tav 1595 1Ruiwiiaveaudimnaesnidunisnua 4 uuu &
ueraa ¥ lum1s1ed 2.3 dggnaitldanniuaasluained 2.3 e luidhsdauuunoulagdu
da o 3 o 1A A . [ Y & o Vo - =
fAitidarnsdawemidy 13 uaziift Constraint length 1y 9 Favi ldsuiluiiomy Code
@il 90 8 TaneMsawaasluninudsiiu dunadhinsdindasinisdedoyn 4,800 uaz
= o' ﬁ‘ Ll = J ] " -
9,600 bps 9ziim3 195 CRC tRuduTieiorwlunisaswasuiiinnudanaialudoya
- J -~ 1 o o d ot 1 L] o %) o L] o
navunielu nendiswanou Tagdun gl Inssehasu@erdusulunsdvesresdygu

uonsaasniuaas i lunm 2,19

" of
mInn 2.3 Tassesveounning

Information Signaling CRC Code tail Total Bit rate
(bits) (bits) (bits) (bits) (bits) (bps)
171 1 12 8 192 9,600
80 0 8 8 96 4,800
40 0 0 8 48 2,400
16 0 0 8 ‘ 24 1,200
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Code Code

Reversa traffic channal Symbol Symbal .
172,80, 40 or 16 ymae ¥ Modulation
bitfrwme Add 8-bit Cormolutional Symbeol Block Symbal
— - Add CRCa Encode p|  Encoder > Y'"lm g -
Tail Ratea1/3 k=g apatition nterleaver
B.6 kbps 9.2 kbps 0.6 kbps 28 8ubps 28.8 kbps
4.0 kbps 4.4 kbps 4.8 kbps 14 .4 kbps
2.0 kbps 2.0 kbps 2.4 kbps 7.2 kbps
0.8 kbps 0.8 kbps 1.2 kbps 36K
P P bes 26.8 kbps
Frame Deta | PN code
Rate 1.2286 Mcps
Modulation Symbol
(Waish chip)
B4-ary P dyg 1w RF
| arthogonal R[:;t:o?;;s;r Mod ?f »
modulator odulator
4.8 ksps
(307.2 kcps) p——
o Q PN coda 4 .
Gennerator 1.2288 Mcps atumnf (1-101

T

Long CodeMask

H v ) ’
MNA 2,19 Yupeumsadedgygransidilalufimmisnn Insdwiindeud ludaamifigw

Y q’ 9 o T ar o : )
dygiantdnnaendisirresdygruneu Tagduiuezinldidiees
. J a LT A: A = o' A ¥ - :{ o ) 1 o
symbol repetition HINTHUIN lﬂuﬂﬂﬁaqnmmﬂﬁaﬂ'511Jﬂ'n1nEJEJﬂ1.|ﬂm11ﬂ1J 28.8 kbps
» | 4

v [ 4
mseaniulunsdiidandavudhisaniadu R eslinsdedimiugdn 9,600R-1 A vy
o - [ - v y o oA & a e w dn g
dromsrfinvudiiauiiu 4,800 bps azlinmsdaudoriaddaniieda aimiudgygan ey

] a o L= 1 -~ 1w 5 - P o
lihhnsdumesaddosannuinmiduanueveanitarsune 20 msiiliesnindan
» ¥y ¥
fianeummdumesaniin ity 28.8 kbps Faviulugamat 20 ms veddouiiaiady
o - '] o oy (=) & ar ] o/

576 11a(32x18) Texriwmimsdumes addismapo i lunsdivesresdygaiueniae
fueras Pinoumiil luamd 2.19

ludAudaAoludmved2995 64-ary orthogonal modulator szutladioyai
ay 6 Ualiilu Walsh code fifinu1uvindL 64 FUd n15Ale 6 Dafifioaueinnish walsh

[ » . ) v
code N1FHNMNIA 2° = 64 yrTues wati 1&ARedoyafifidasF1ldimiiy 28,800/6x14 =307.2
k Walsh cps (keps) M504 4.8 k Watsh sps Fanadinini Walsh code m 1 lumsdedoya
= A L3 [ = 1 L H
TuniananninToa Insdnwn Wdaa1iig (reverse link) uanaa9nn1s 1¥ausdai tuns
)

dedoynlufinas i (forward link) at1aFaiou Tunsdlues forward link SWmvani 14§ msy
wiwonveadga ueoniiiu 64 Yo

o - e

ﬁtytmmn'lﬁ"i]'lﬂ‘]»m‘i 64-ary orthogonal modulator 1211111417993 Data burst

, d o, yd & o d d e o '
randomizer Baiminnlauaslamnanedsidygiaddidousenly Fmnoanuines

]
o=« g

1 d’ (Y d - i@ 1 3
dultezinansenudedygufnmiznsaifidaninvostoyaiindinil 9,600 bps i
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TavsriinisdauazTaunaluyn q 925281 1.25 ms wiann q 36 Ga srnansalaesdl
dnuazdefuanalugzii 2.20 azifiu1d91 duty cycle voamsdandnsiin 9,600, 4,800, 2,400,
(ag 1,200bps WAUAUNAV100, 50, 25, UAz12.5 % awdwu Msn lulimsasdygnuesn Ty
1 3 = v i = o o
Tunersnaniuiidsz ol mszsewamTnadygrasuniunisluszuuadld Faee

4 o o ) J
dannTagastlszuuansasesfuswaugldusos lduniu

20 ms (576 bit)
ju >
— Iu— 1.25 ms (36 bit)

9,600 bps

4,800 bps

2,400 bps

l
I
I

1,200 bps

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

e

i 220 Sresunmlatlanadmiumsaeidanianiaie
» 1 v
Tudureudamdgygrun ldeziir l)anlsaoendusWe long PN HiillSA3
- Y 1o o o = 1 ar &
Befviany 1.2288 Meps  Tawerdasnsuumdsadulunidivessosdgyg muenisd Fins
LY n’: o o 1 A . P 3 o
anladgygraniy Insfwiudaziniosse 199a public long code mask ftanaaiy qInseadia

110021BUAYB public long code mask N 1% luyoadtygal forward traffic 18 lun A 2.21

41 32 N 0

1100011000 Permuted ESN

PN 2.21 TIUﬂzL'E:I'Uﬂj‘IJu‘lJme Public long code mask
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2.2.5 puiinvaizuazdeAve 132Uy CDMA
- 1 Y o - 1 ¥ de
- Tandnalulusznsmsaunuvesyudasiithos 35 % vewrmmianuamniunii
1 ¥ ]
Foyquidsavesdya dawnafimasziiiunife luszuy cDMA Wwilesnndlduinyn
» ]
auszgninldlivesdygrautoudortunue Aniudigldund i hilinsyafinuedad
5 o ' o w’ =% P o
Wunadygrasuniuszninduvesdld s nantuq fasade dalaovdnnisudiersey
@ ' = & '
anad 1484 65 % Yunmoda T usmuIamyYIANTINgUeITELUDEY 3.1
1 E! o 1 ) 1 .
- lumisdadoyaitdnsnisdageq Wuunnd1 10 kbps 1109 Tussuy FDMA uaz
o o = v, .
TOMA fufludeserdvasesdaielares luntsaadygyiafiiTont intersymbol interference
4 - ¥ o " L) L
Fufineinmsudvesdganauiesninnisanlsavesiiad luvaizaansanfuvesszuy CDMA
lifinwduiiudesl¥rsesdnte lamosdnsunmsdfuudyd o e uadeserdvases

o o & a - o 4 d ¢ T
AD3308ADT (correlator) lwﬂ1muﬂ17ﬁﬁlﬂfﬂ (despread) ffiutu'lﬂlﬂﬂUU‘l‘ﬂQﬂﬂfﬂﬂUlﬂﬂTuu11

o 9 - 1 = (4
ﬂ‘J'Iu“h'“]J‘leluNE]Uﬂ‘J1’J~11]ﬁ’Bﬂ‘]01’c\l‘lIEl$

»
¥ £

- 1 = r) = o = J
- 3211 CDMA 1§nesiudsingiosga@uidiniunsounguusoug nilaiudedn
= c'r, = c’r Qs Qs J o [ - | v
uazazaInlunsaaas onvisdalsendaiiien lumsfanuglniaidae
- t & = o o aR o ¥ oo L3
- dlesvinluudnzirad 1¥nduingnufiduriuis lisuiudedinsusudeed 1in
d Ao 4 3 ade v e ¢ A4 ¢ dm L w a
anudnilslBnaamdinislunsdinds Insdwimdoufoinadnils lgweddafios ns
[ ’a v & 1 AN e [ {
ueuRoeruLLiFundt soft handoff 3919910 hard handoff a3af lifinawsuiludenlaou
< A ¢
ANUAYOINAUNIH
o © ) ¥ e ] . 4 A
- Tuszvu TDMA Hnnudutiudesiusesiiefifunidt guard time Mvaniluie
] »
flosfuhildfoyainegauas Imivdeaifianisiuiu diuszuu TDMA Tuliduiiudesd
» | 4 ]
guard time 100 W3 zRpTUYROAATHmInlun M sznEnmnisdadoyald
x
LRRITR ]
- sz cDMA lifianudniiudesdmnisnnuddmivmsldaunaedudiniy
ot t o o - P T g oo r oo Y] & -
iraaneylndiu WuReiradfogAadunmanroldndunnudiderduld dedeninszuuduy
' rAY A 4 , v<iq v & <
1%1 FDMA miieszuuimaiiidesiinsfaundinidesndiunguq uaziwadfiléndunand
=1 w o L d L] o - r L e’:
duauiuiludessgrieiufvanoionanansznuves Cp — Channel Tnterference AaUA1T
v as doa v s o = o - a1
MalseTeminnmilnaiunnudifiogediasiinvesszuy COMA Tedivszdninmiidnir 14
vanTgigend uagsesuinondlduimsldnnnd
- Hywiuazraniznuvsaadonis dadggIuuuUL0 A2 IMAN 319 (wideband) T
» ] 4
Yosniuflefieufumsdedoyauuunounufiuny (narrowband) ANINAITOOAUVVIZUY

Ao o o | o ¥ '
wosamitlgiveunadvdinnududeuiosnd
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2.3 NIAAABHIMILVOYNTY

‘ 1
2.3.1 AN ITBT I THUVRYN T
r 3 A g :
faudhnsfemauuveynsulumiesnouiuneiiuesiinnudlumsdomsd
4 o da 1 A v = - 4 4
phuyyvu veilfimaziimandeudwdeyanvueyniudlunsdidoyafiazfausneda
¥ - - ar | 4 o d o
yuudaeyaldnisaznaten danfoudu dewaldmsdemsdoyanuvoynsuiinamnid
AMUVUYHIY
' v W o ay o & ] ) -
uahnmsdadeyauuveynnniuiifefimilsniimdedoyauvuvuufie mmuse
1 ¥ ]
dedoyaldszuemai lnami v Snisenedygunldddfidesninsdefeyauny

= 4 L L3 qr
vindndae nsdemsuyueynsumansousseniiu 3 gliuyudil

- Simplex eaunTodadoyatdoiinder unsdeamamaion
- Half-Duplex sunsomatoyn lildalaronis uazeninsefudeyanindaiemald ua
Tigunsovmsdaafudoyalunanfoadiu
o 1§ = o
- Full-Duplex dunsofu-dedoya Wlunaufivadu

¥ ]
waneinfidsamironalsznnvesnisdemsuuveynsumudnyasdgygalunisdeidan

2 Wuufe
A a o 4 a v o o
- mafeasunuFalaTiie (Synchronous) M13deaIuuuE Innfaieelddyga

L) & 1 o L =y A4 A
wiRnnuguns fudadye e sy swfduefansuiiamod Tavezlimodygnouduniaiiu

r = ! = J
modggnannin dwudniduniluiuasdoya

LOTEREITRL ()

A 222 uaasdnua dyguussmsdemsuuuga s
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] [ »
- misfemsuuuezdalnsiia (Asynchronous) n1sfleensuyuezdalnsfamivez 1dmudoyn
WaduAes udsy 1luuunisdsfoyn vfe Bit Pattern Hudrdmuadidu Tmusniiud
Sududeyn dauInudiudoyn dunusniiludiuasnaouniugadesvesdeyn uazdau

»
Tmudludilatodoya Tavdesdmualddygraufnuriuianinds uazmnafy
o R

[] »
1aTgIuveansasoyauuueynsudnuuuildfuarwiisusingdaudoaais

-

»
fagiiuTaoldeufueduninariensfoms uazminaugumsgammnssuiude

g-

21§ U RS-232

2.3.2 11N1§ M RS-232C
vy 4 4 o
A RS-232C  hinasguildFunsesnunnniediszvi ldgiinseidenia
- ar o v o =Y ar J ¥
yngranaiuaietinum1l  aspuvaeialdiunisesnuuuiiuin  ua
ﬂ' Qs = (7] [} 4’ I3 A
wpsguA ldiunrdion  uazldfuedrantunannigafie wasgu Rs-232¢ dagn
ﬂizmﬂﬂuﬂ 1969 Iﬂﬂﬂlflﬂﬂf}ﬂ?f‘lﬂﬂﬁﬂﬁlﬁﬂﬂﬁBﬁﬂﬁ {Electronic Industries Association :
-y a’ A ] =y
EIA) Tugausng asduimedimauuy RS-232C gnesnuuudmiuissudemesiuea (DTE :
¥y ¥
. . o . . . o o A qs
Data Terminal Equipment) fuTudu (DEC : Data Communication Equipment) vatifietlearu

Tildidans dadeyavumaduieadu

\ 4 2 2
a3y 1d RS-232¢ TRisgunsalenidiu 2 Usziom dagqilnsaisaealszinniinde
1. qunsel DTE (Data Terminal Equipment) iiuginsaidmindadoyn aordym)

2. qilnsel DEC (DEC : Data Communication Equipment) flugunsaidmiusudeya

(BUNR)

awumsg RS-232C udanoudinges DTE szfludaf dauneuiinmes DCE

veiluduily éaﬂautﬁﬂmas‘ﬁﬁuulﬁ’fﬁ'ua@mﬁwﬁa D-Type HUL 9 V1 iaziuy 25 v1 lay
nzﬁﬁﬁ"'w;}ﬂﬁiﬂauﬁama{szﬁ'mmﬁuwﬂﬁnwiw +3V 84 +15V

dmiuaein High uazasin Low seiszAussdussnig 43 v 8 +15V munsn
fudsdeynikinnunnvesmedygnugega 5o da nie 150 was uaddesnsdearssy

gunsalduiiegrasuing siirdludedddgunsaltue e wu a3 16 Tudy dudu
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2.3.3 TRzIBUAVO AT B9 ol

} 4
dmiunoazdoavoseodgyguiulszneu’de

o a 4
- Transmit Data : TD 1¥dmivdedoyasynueonsinneuniuned
- Receive Data : RD dmiviudoyaeynsudwifinenianes
- Request To Send : RST Mdmivdadoyalifgniailaena iedes

vol¥qunsallarondsdoyanduin

5w ' { A 1 a
Clear To Send : CTS 1 mivarsmeuiigunssififeudedonioufioe

fudoyanTely Tavvznovfudgg o RTS tilayn

1 o o ¥
pthaniennszvhiditoyasenn iy TD

- Data Set Ready : DSR ¥ dmSuainnaeumadoudefuszuinneuiia-
weitugUnsalarna weldgiuv DTR

- Signal Ground : SG Hunsfvesrzuy

- Carrier Detect :CD wiiioy Active diefinsdadoygy e Carrier 910 Tuidty

- Data Terminal Ready : DTR  1¥dmfvuonld qunsaddaronissuiidesnis

- 1

» )
AanedaoTaoy1 DTR UdApuFouAofUY) DSR 104

qunssilanoms

» t
Ring Indicator : R wiiee Active o Tudn 1 Sudygrasonidinn

o o
1o Tngfwn

Micro «tg————f PC-AT Pinouts
RJ45 Connector 9-pin D-shell
1™ 1DCD
TXD 3 ¢——————P» 2 RTX
RXD 4 -¢——— - 3 TXD
DSR2 4DTR
GND 5 5GND
6 DSR
CTS 7 7RTS
RTS 6 ﬂ I:: 8CTS
9RI
chassis § wf——-mwserufppe case of

ground the connector

- - ' o o
NIAN 2.23 MTIYONAONDUIUNIADST
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A v
2. 4 in3eenuguuuuldsunula
o't - N = o o - -
PLC Lﬂuqﬂﬂsmhaﬂmm (Solid State) MMAULVUABIN (Logic Function) N3
[] o ol ) 4 o o
apnuUUMIhauves PLC Idmiuniuqunszuaumahnuvsuniesinsuazginsel
¥ o or & Qs - 1 5.4
M3 1§ (PLC) dimsumunmaiesdininiogilnisiang lulssnugammnssueziive
) ¢ & o o LA g
TRulSounimsidszuuvedsiad Relay) F6uilusedpuaumeld seiiudioiinnusuiv
.:: = o _ o a ] o = ] A -
whpuldunszuunindansedwunivemlni  fezdesdumeolny  FuFonaue:
J 1 v - { o a o e T a
aldnoquddion/douinld pLc udamsnlasunszuaumswiaii lddhwTasmsalaou
f e o W o q = A 9 A - 1 a o
Tlsunsulwuminiu wenoindinds pLe daldszuuTrda-ame Fniuyedenhszuuauiu
nszua IWieondt uagazanniudednaunonshiany
[y d’ L4 Y -\:u o =
nnndenstugsudplnseinuguiribhauludavaziesguees Ae «ilas -
¥ ¥ ¥
“qla” n3e0 “ON" - “OFF” n3edyanamosniiniu uailvgiui ildidhusuiidnae luud) An
os [l ] : ar d & = ~ ¢ o y
A3 TULATE Input nULABITDY Y3 B R IMDUIADN (Analog) FaluSyaniinutniiuil
i pLc  inlflunsaauquasiiaueesnszuiuns  Tasmsdamsuazgnisdans
o o oy o & A » o ' & o
wazgannaliiuenaeuiuael  Juilunsdemsdoyaiuszniamies PLC fu

= o 9 o ] J
ADUNWAUADI lﬂuﬂﬂﬁlﬂ‘izﬂﬂﬂ'ﬁﬂﬂﬂﬂﬂﬂﬁ‘n1\1111‘1J‘I$ﬁ71ﬁﬂ']ﬂ111ﬂ‘ﬂﬂ

24.1 iz iasnuilanves pLC
] a_ v . -] oy &t
PLC 89U1911A1I1 Programmable Logic Controller Lﬁuqﬂﬂmmaﬂmﬂunﬂﬂu
] o o a ar v o i1 o n’:
miwanui lumanuTlsunsud miumuguansihauaoagunsaiaieg fidenuvaduay
» [ r
iaeanypliu PLC §aii¥eSundneg190udn iy PC 1931910 Programmable Controller (a
4 o - r @ ol sda
SC %300U1910 Sequence Controller PLC vadneasonTdufadn e san
G; s J : =4 - . e o
PLC Guvanniuaiiusnluil a.¢. 1968 Tae Hydromantic Division Y89U3H N General
4 ] 4 o o n‘: Qs
Motors Corporation 18 1FunumsnIuguuuLIng ¥91951ad aans aauas uazudlvld
[ v o 9/ - | - o - o 9/ o
pindnn vuilunisnauguuunIvg #lfevsdidnnseiindunusiad uaz1¥ni5dou
o = @ o 1 Y o o .
Thsunsuusaduarduiumsdioy Tdsunsuseuiames svuaitoulalunsaiuguuny

msAuatmFoudn WA wwVIn aiRun1TNI0
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2.4.2 Tassad1ieriamnives PLC
1. wiamlszu2ananale (CPU : Central Processing Unit) auniiniiifinaugums
Yawes PC ez 19 luTns Tlsiraaesyils 8 i (udatlszutana tnamiiives crU

o = o 1 P [ o : o o
sfudayadunainunihnsszuiana udardewaii ldeen llduemina pimiunesulysy

Le Oi

g ¥ ) ¥ o : o d’ & A A ' o (]
BUADUNWALYINIOAN LDITIUE) ﬁﬂ‘Hﬂlxu'llll‘iBU"] PIT0AIT Scan NITNINUVDI CPU ke

muidnsmuguueslilsunsuiflddewdr lduaasdaning 2.24

#O Update

Write Output

Program Scan

Read Output

MNN 224 uraIniTlszunanaves PLC

v ° . o ¥ o d ¥
2. ¥1120A W81 (Memory  Unit)  Miavthithu la)sunsuuazdoyn vyuinves
wiea N zdudadmustannumunioveaudng devsdviaiadud vy step

1 J
Taoiimitsanudviian19q fail

b ¥

- ROM (Read Only Memory) iilumtiasanusiit luoyanald§ldiaoulaud 1y
foyanwlu udmunsofnyifoyn1318udes Lifinszua Wi munzdminduTdsunsu
wimsszun uie hlunsufiaivauysallideansudly

- RAM (Random Access Memory) iiiumiiasanuifigldausonffomalaundly14
muzdmSuAvTlsunsuiieglugaafamn wiedesnsiAsunlaniesads luntsida
9349 udnzdeadiunastwhidesne Pidadlosiu il oyaqamudoialisy

- EPROM (Erasablc Access Read Only Memory) tHuvuasanusdmsudu Tusunsu
ffmaRanm a8 lidumsens wasiinurmnselunissaldsunsy szl Tan
msmodeya 1NMEIwANNS RAM asigviasnus) EPROM Tavenduiniosdayiia
fruieldlumsaesaufuge pe wiroamui et mizsaawiszomt Tsunsues i
fmsgayme iedaau uadiinnuiduiiezan Ttlunsunelu Ao iR Iasnsds

Tlsupsunslu
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- EEPROM (Elcctrically Erasable Access Rcad Only Memory) fdnuuzadony
. - i o 0w e v o < @ w
EPROM fovvsanuiiimingaudmiulsensudleamadseaysoludd msdalisunsy
o E as ) 1 o o 1 9 el ar LY 4
'i]$B'IﬁUlﬂ'iﬂﬂﬂﬂTﬂﬂLﬂ'ﬁﬂ‘b"ﬂﬂTﬂﬁHl.‘lj'ulﬂﬂ'.]ﬂu uﬂﬂﬂuﬁ1lﬂﬂgﬁﬂ$1$3ﬁﬂﬂuﬁﬂéﬂé1mﬂﬂﬂ
[ ! ‘e 9 o ¥ 1Y ° VA
I.Lﬁzﬂ'liﬂ‘lj"l]ﬂl‘lumﬂ’lvlllilTLﬂHﬂBQﬁUﬂQ‘HUﬂ F?l‘ﬁﬁ'lﬂ'lﬁﬂllﬂ"lﬂm“'lﬂﬂ'lll.ﬂuﬁ’]ﬂE]Qﬂ'li

# ¥
PLC s udgyanaudiumndaudn uaz IWdgenuesnnisdioen msIddygnuaesn

» ] d ¥
Szl TdmuTlsunsumu 13 lwns o9 PLC

2.4.3 aadszneud i ves PLC(Pregrammable Logic Controller KOYO DLO06 )
] =y ] [ Qs o + o -
dsznoudlodIuraimiaann dauudaana Muaaigoiuz uasdydnualiieiui

' o " o ~ | 1 qr
uz’fmaguuﬁmnﬁmm PLC wuwianyl DLO6 Wﬂiﬂﬂ15ﬂﬂﬂﬂﬂ$BQ51uﬂﬁ1ﬂﬂﬁ PLC &3

AINH 2,25

Power lnputs Outpud Clreuil
Mauniiny Tab Discrate Dilpins Oulpl $talus Power Inpul Statns
(lor OC outpu! versions only) {ndicators

Indicators

®7  | ' @_H’ h’di“Fu

Communicailan

Jn

TERM
=
N SToP

@]

~

prazygy —T——p—

oooaoao

1_1

Diserele Inpate Il Stalusz Dpibun Slats Morde Swilch
Indicalors Muounting Tah

ATAT 2.25 UAAIAITUATNGATUNLIYDY PLC KOYO DLO6

] oy 1o ' v = & A = : ]

AUBINIIAAADT Terminals arvezdinluduveiBunmdadiliidonidiaud xo |
X1.X2,X3.X4.X5,X6,X7,X10,X11,X12,X13, X14,X15,X16, X17,X20,X21,
X22 woz X23 Iaeit X0 fa X3 wlfaouuousaudin co . x4 fe x7 widneumeusaude c1,

== 3 1 E) - ¥ 1 = =

X10 9 X13 9z 1ldnpuueusiune €2, X14 D9 X17 sgldneuuousiuie C3, X20 D X23 12
Tdnouwousw Ao c4

duvaIn1sAanen Terminals wuaziduludiuvsusmynuazsoidoumasiuain

44 2 aad
mousngaludiuveuemiynTunidIaYo . Y1, Y2, Y3, Y4, Y5, Y6, Y7, Y10, Y11,
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Y12.Y13, Y14, Y15, Yi6uaz Y17 Taofi Y0 fa Y3 wldnenveusiufie co, va fia v7 ey
¥aeuueusaie €1, Y10 84 Y13 axldnauuousiude €2, Y14 61 Y17 sz ldnouueuim
fio C3

Juaives LED aeunald Teminals wousmiynae Iluoainavaiduynuas

o ' . ' ¥ | - o
lINHYNYoILANS Terminals mu'l'vlu.aﬂmaﬂ“aumnnaqmm PLC ﬂ'ﬂil‘i'luﬁﬂ»iﬁﬂ"luﬂ'lim

° & o A as {
NITHLVEIPLC Wﬁilﬂﬂ‘i&‘l.ﬂﬂﬂﬂﬁﬁ’l'j'lﬁﬁ 2.4

= o
@1314N 2.4 uﬁmwmm'lvl‘umz PLC YN

indicator - _ ' v R Meaning
OM Pavear good
PWR OFF Poveer failure
ON CPU is in Aun Mods
RUN OFF CPU is in Stop of pregram Mode
Blinking CPU is in firmvare updats moda
ON CPU self diagnostics error
CPU QFF CPU self diagnostics good
Blinking Low battery
%1 ON Data is heing transmitted by the CPU - Port 1
OFF Na data is being transmitted by the CPU - Port 1
RX1 o Data is being received by the CPU - Port 1
OFF tlo data is being recelved by the CPU - Port 1
X2 0N Data is being transmitted by the CPU - Port 2
QFF No data is heing transinitted by the CPU - Port 2
RX? ON Datais being received by the CPU - Port 2
OFF Mo data is heing receivad by the CPU - Port 2

v : 1 (=] o s o r J Qs !
% Option slots Mia4903il LdmsutiniiaAnalog A1eqdiuegiunis 1o adau
W ) ¢ g v 4 4 ¢ 4 e
AURNVD Option slots 3xilumesnitlFlums@earsvpaPLe Fawoiniil szlidnwuziilu
o
RJ12 Phonc plug 6-pin URZHOINN2 HiuL DBIS pin VGA (female)

o & o ° o A
Faganoiii Mode switch Haiisoszitoan1siiauaaisi 2.5

3 o 1 ' = od
ATTIA 25 LaAInTnIIuH Mode A199U030a%

Mode Switch Position CPU Action
CPU Is torced info the RUN mode if no errors are encolntared,
RUN (Run Program} Ho changas are allowed by the attached

programming/monitaring device.

. PROGRAM and the TEST mindes are available. Mode an

TERM (Terminal) RUN program changes arn allo*.'.reéi by the programming:monitoring
avich.

STOP CPU is forced into the STOP mode. Ho changes are allovied Ly
the programming/monitoring device.
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2.4.4 MInenuuranevivhaouen
] Q [ =t [] r 1 o o U AI o -i
dm$1 PLC {u KOYO DLO6 limsaeunasnio Tdhdagildaie leinmsiyenme

o 1 s 5 o uw o z o 1 '
@iwd It iemurungudiuresnsiaae Muidaniesashisaiivuneudsndieg

E@@‘: 1107220 VAC Power Input m:_'ll ’l—m 12/24 VDC Power Input
4[ O IT O
Bl - b1
Heoooee: EEEEEEEE:
OIS ES DOHPEDDDD B!

G LGl v { Y2 w2 1 C1 | ¥Ys | Y7 |
ACIL ATk 21V | €O Yi| ¥3 | ¥4 | ¥6 ] C2 + KC.J €D ¥Yi] ¥a | ¥4 c2
Ve 1JA PR 12-24

QUTPUT 17240y~ 51-6H: 258 PR 193240/ 4 53-& OLrTPLIT Snieng Oulodd
908009000800 .@@@@@99@9@@@
000000 EDOE x@@Q_@w 0boOLE6o

FhPUT Y- 12 T - 15mA INPUT, 12 - 24V

AN 2.26 aaan1IaefUnmane W neuen
d‘l 1 qr A‘A ~ d
2.4.5 M3l¥euneHLIAIBINBUNAADIEIUYARD

PLC KOYO DLO6 erwnsanins llsunsuldvin Tasunsy Direct SOFT 1unTng

o o a 1 a o ow P
ADUN 'J!.ﬂl’?]'iTﬂUVI1ﬂT§ﬂE]ﬂ'lUlﬂ!-UﬂﬂQﬂTWﬂ 2.27

se cahle part no.
D2-DSCBL

MM 227 msremoAiiasenil ABURIASs dayARanY PLC

2.4.6 MIAARBILN aimmtman

- ] [ o © W ¥ 1 . | Mo A @
ATIFRADNIHDIANTIOUDA L'i15]'H,F'L‘,1.[Fl’ENI"HE‘HUWIJF!TIIJU’!’JLWUQTYEILWBﬂﬂ$ﬂ1ﬂ1‘5

4 1 v as = a ] ] o ar
euABIEHIN PLC funsuiawmeidiuyanaldetisiwawuaziings Taolvmedyow
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AN 2.28

~ Port 1 Pin Descriptions

0V Power (-] connection (GND}
5V Pavier (+) connection

RXD Receive data (RS-232C)
TXD Transmit data (RS-232C)
5V Powar (+) connection

OV Pawer (-) cannection {GND})

Port 2 Pin Descriptions .

5V Power (+) connection
TXD  Transmit data (RS-232C)

RXD  Receive data (R5-232C)

RTS  Ready 0 send

CTS  Clear to send

RXD- Receive data (-1 (RS-422:485)
0V Power {-) connection (GND)
OV Power{-) connection {GND)

9 TXD+ Transmit data {+) (RS-422:485)
10 TXD- Transmit data {-) (R5-422/485]
11 RTS+ Ready to send (+) {RS-422/485)
12 RTS- Ready to send (-) (RS-422/485)
13 RXD+ Receive data i+) iRS-422:485)
14 CTS+ Cleal to send i+ 1RS=422:485)
15 CTS-  Clear to send {-) (RS-422/485)

L= R o ) T < S L R (. T

D =~ OO LN e G N —

rRs-232¢  Tasldaudn Insdwn
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a o " o
Tumshniutagfmeiaoyniy

RJ-12
N ; 1EHM
oD
T Ot RUOP
"-ﬁs(: SIS TR IS I \:
o0ty oo & Okl
s o ¢ O On
N -~
PORT?2

Port 1 Connects to HPP. DirectSGFT32. aperator
intartaces, eic.

6pin, RS232C

Communication speed (baud): 9600 (fixed;
Parity: odd (fixad)

Station Address: 1 (lixedj

8 data bits

1 start, 1 stop bit

Asynelwonous, hai-duplex. DTE

Protocol (auto-select); K-sequence (slave only).
DirectNET (slave only), MODBUS (slave only)

Communications Port 2 -

Port2 Connects to HPP. DirectSOFT32, aperator
interfaces. efc.

15-pin, muttifunction port, RS232C. RS422, RS485

Communication spead {baud): 300, 600, 1200,
2400, 4800, 9600, 19204, 38400

Parity: odd {defautt), even, none
Station Address: 1 {defautt)

8 data bits

1start, 1 stop bit
Asynchronous, hali-duplex, DTE

Protoca! jauto-select): K-saquence {slave only).
DirectNET {master'slave}. MODBUS fmaster:shave).
nan-sequance:print ASCH in‘out

l:ll ’ 9w o d'l 1= ] ::'1
NN 2.28 uﬁﬂdﬂ"lﬁﬂ’ﬂﬁ']UL“\Hﬂ‘LI'ﬂBSﬂtWﬂi‘lﬂuﬂﬁﬂﬂﬂﬁﬁBﬁﬁ
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2.5 Tl5uns3 Direct SOFT32
TunmsilouTlsunsuaslu PLC KOYO {u DLO6 1511 Talsunsu Direet SOFT32 1

- ‘é 9 o
N30 Ladder Fauilu Talsunsumaiiauaea PLC ud 191013 Memory ag1u CPU 404 PLC

2131501341510 5U DirectSOFT32

Q'J 1 : o - . of ] ar o
Juneu 1 1Wewimindnh 1Usunsy DircctDOFT32 Aszilsngrilideaanmi 2.29

B IDirectSOF T3 #rogramiing

A 9/ N Ilg A o <4
MW 2.29 HAAINITAS14 Project ITHuduuuremsweu Talsunsy

w 1 »
dumeuN 2 MN13@D PLC 14101 Computer  91AMURIN1S Link  Au Tdlsunsy

R A P o ' ns =
DircctSOFT32 Tanfauisny 117 menu bar>PLC>conncet Aazalsngniha13aan 1w 2.30

B DirectSOFTA2 Programming - UNTITLED - [Ladder View]
;. Ae Edt Seach vew Toos Jifall Detaxy Wriow Hep )
raaraa oo T
. I."~|°w. !_'a| *!!J
Offie SetLp... Py
] e -
Todks...
7 . NOP
i
‘ Daay08cs '
3 Seup ‘1 onop
F] NOP
5 NOF
| NOP
-
Connect / Lconnect L Ik, QOO0 7680 05 0001:00):001

AN 230 LaRINEEENTTIAYDI PL.C uAZjUDY PLC M3D¥TAYBY CPU udanin OK



# Link Enablad Heip

" NOP

For Hel, press F1 Q0000 AN DS

i Fe Edt Sewch Vew Toos PLC Debug Widow Heb
P2l & | | ‘&l (RBIZ3SE
—
[ o
2 Comop
|
3 ,‘ { NOP
|
a ! L ONOP
5 ~. NOP
8 J et NDP M
I hd
fox ek, press 1 0CO00A7660 06 00010017001

- ¥ Al o e @ A 9o ]
2NN 2.32 waaenyeen B msvaeu Tlsunsu sy PLC

| Online/Offline Differences

There are differences betwaesn the onime and offime programs.

Select sounce of progranm (o view,

NOTE: This opetabon only loads the selected program into memory. It
does MOT overwite the program not sedected. To wata the
program, select Wiite Program or Save Project and speciy the
desiied destnation.

Use PLC | Use Disk | Detads... J Cancel

AN 2.33 ugnamaseniddeyaningudeyadian
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¥ 1w ¥ - o a a ¥ a
1INHU IR N NUUOUTUAeN Use PLC Tﬂillﬂiﬂﬂﬁlzﬂ']ﬂ'lﬂiﬂﬂ‘llﬂl‘l‘ﬂ‘nﬂgiu CPU
A o 4 - . d v
1931 PLC 20AUUWNHNINTT RUN T‘ljii!ﬂill taonsnaon Use Disk Tﬂillﬂiﬂﬂﬁ$ﬂ1ﬂ15

a ¥ w g '
LﬂSU&J‘HSﬂﬂﬂﬂzUﬂﬂﬂIﬂilsﬂiﬂ‘Hﬂaﬂ‘u CPUv®y PLC

14

uaeun3 n13uu Tisunsuii 1A Taumsadndl Bdit Mode OfF (1Juezlifinies)

L

Qs

il3'1]51ﬂ§]1]ﬁﬂﬂﬁmﬁﬂﬂm1uﬂ1ilﬂjﬂu Ladder ﬂ\!ﬂ'ﬁ‘ﬂfl 2.34

o

+.

Cirrw |

oy [l R | —
4 | F5 | F7 | F9 Crb

\ o Y o
ﬂ]'ﬂ'ﬁ 2.34 uﬂﬂwiﬂﬂﬂﬁtyan};mmiﬁuu Ladder

l;' dl = A‘ A‘Q & - 1 [¥]) ¥ W
duneuni 4 ndeuTilsunsulu PLC diawm5 0 PC uas PLC iimsAadeny 1aLa?
o a ~ ] 4 o 34
AannsanezdiouTlsunsuasuu PLC 1A TaoniuT15un33 DireetSOFT32 #4311 14 laonns
a A ~ 9 ' ¥ A . o a
aantilonou fiwosdeandnoFuinlonsu wiite  Tdsunsufezgniouasiu prc

A90TAN 2.35

i DirectSOFTI2 Programeming - Ascil and ladder_T2 - [Ladder View] .. =)

'f..
28] L

'Y - =

Raad

-
-
" Mtp Stahr

AL N AN B - =1

|

Syntar

Vi.-’ M‘

Re Daa

Click on this button to change the PLC Mode.

Click on this button to write the program to the PLC.

NN 2.35 1AL TOADUNITAAABNU PLC

PLC Modes

Cument PLC Mode: PROGRAM
New PLC Made: ¢ Run

“* Program
O Test

Ok ] Cancel Help

,ﬂ'l‘ﬂﬁ 2.36 LOAINITIAON Mode N151191UUD9 PLC
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& DirectSOF T32 Programming  kscli and ladder 17 [l adder View| - [B!
Pl B Sewth Wee Tode AC Debug Wivke Heip LA
D o i g T a1
CESRCNCA A - N N -V - P BN
AIE AJSAE AR JURFA RN
WP | i | Duis | Vbt | it | W |Sym
® o SR
o b c1 :J
' | l 1 —_ - ouT |
e
_on J
1 b !
F RN [ e ang }

! [,
,rr:ur V720 ‘
lipa "~
I 07000
“put
; ]

For g I =l
Fox Help, prass £1 LI05/07660 06 0023:001:001

AN 2.37 ueaimaiiamess hisunsuiteglu Mode RUN

2.6 Analog Input Module

o 9 as or =1 ¥ o
Analog Input Module tHugunsain 145 udygnaueidensinaouenudmiimsulag

»
¥ @ a

wnutuday s Digital tield CPU vB05 03 PLC ansaimisdszuianald Aaiy Analog
Input Modute Saiinduiludiodnsmafazaiunuvinunsifimsdedygimmniuauesnin

s d ar
Wudygaeuden 1aw1sadon 14 Analog Input Module 1aa11 ANMMINZ AUADAIY

doans 18 insnnluesaairazii IiRend 1y channel 18151 2channc], 4channel H3092dl

4 Input a2 Output 11 Module #Rvafn 1R 4aluTaseauiivzidon]s Analog Input Module

¥

LY 4channel A0 THH 2.38

VRN

M 2.38 LAAY Analog Input Module 1111 4channel
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Ses MOTE 1 ‘__l—“pk: wer Wiing | ""“TU‘“‘:
\ f l Winng S
I : Analog Input
s |- 4-CHANNELS
cHY | o-20mA
e TN l"P"q"l = » 4-20mA
T L= +
Y, N | i s o | oy I PWAR
s b - CHE- 5 ohms frm——] RUN
ravran g + .h +-Jcpu
i L, ™1 A 1 x x
‘3—*'; _ =T 0 ] i :n:nl‘-‘ :“:
e - E CHZ um Ata D = FIRET
. 5 ke | 2] e B o [l B
2(-':?0 T Py 5 B Tm + 2
pheoma L= \_JnJ__E CHI i Ne=|, 5
[ = CH3- 15 cheme +T Y.
o :j:C: wiR=  — S:=
ﬁ;‘;‘; _ CHEs I ]
= | 7]
Tropsimotier A Fo-odAD-T
Y ==t e e vy et B
HOTE 1 Shislds shiadd bs grounded &1 i snal . { v =
se |
HOTE 2: Gonneol sll satérnel prbor sxgply 0o -MNDL | o - L]
reons. Supply
' L

HOTE 3 A Gthes 217, 0 0324 tast-a<1ing fuse is

revomenendid 104 < urent bogs. Tronsemitter Supply

M 2.39 uaasInsead1aniouues Analog Input Module M1 4channcl

a < ar v
2.6.1 MIAAAIMTA Analog iU PLC KOYO 3 DL06
ludumSes PLC {u DLO6 483 KOYO vzilvardimivfivz 19aan Module Hisryay
9 ] A:i =y g =< c:. a W A 10 - L] dld 1 b
U 1 909 manazaaaslarmsaiezi Idenn msaanmsdouas lugesiiiegudilu

o o

a A o o ¥ »
AAATNI PLC ﬂﬂ$ﬁ1n1‘iﬂﬂ1ﬂ151ﬂfﬂu1ﬂﬂuﬂ

AN 2.40 UAAIAUATBY PLC KOYO 31 DLOG 60 1n13AaAIN15a Analog

V-Memory MtAg1889/11 Analog Input Module 1821} Data Type 1a¥03 Channel ag#
¥ 1 ]
V 700, V710, V720 uaz V730 Jusgiuang Sloth 14 oau Storage Poiater a8 V701, V711,

J o 1 Hdq 9 4 d ¥ <
V721 uae V73l YUOYNIHBI Sloﬂrlnhf °U\111’1U1ﬂi]1ﬂﬂ13']~11’| 2.6



AITIN 2.6 LAAIA V-Memory e tinany Analog Input Module

Analog Input Module DLO6

V-memory Locations
Slot No.

1 2 3 4
V700 | V710 | V720 | V730
V701 | V711 | V721 | V731

Data Type and Numbet of Channels
Storage Pointer

Data Type / Number of channels 31 Idm$ndnnsiavesdoyaiidiuniinn
aouen wazidena11192 14 Channels Ty 1w 13 1den14 Slot 3

V720 - 0400 (BCD) 32U Analog Channet 9 4 uaz deyaiifuunn BCD

o ar a o i
Storage Pointer (v721) T m5ums set Ihidoyalihdn1i9 v-Memory
AWHUIA

2.6.2 M3T513 Scale AN 1Y

2l
v v Qe 6 LY 1A = ' ] o o
Nﬂﬂﬂﬂ“]iﬁﬁﬂﬁﬂ1ﬂ1uﬂ'l51J'Iﬂﬁ1liJWLLﬂﬂ~1Hﬁ é’Wﬂ"lﬂJﬂ')'IHﬂHE]Uﬂﬂﬂﬁu')U'ﬂ"lﬂ ﬂ‘!]ZTI’IGl i

H
p= =L J ¥
AT ANLARINATIAINAZIDUANINYLA D

Ay 1wpan1s Seale Aaziigasnisiiumidanndnaas Tasdnnu Tl

0 4095
Resolution — H-L

4095
H = high limit of the signal range

L = low limit of the signal range

16mA / 4095 = 3.907uA per count

AT 2.41 UAAIGATNTAUIUTI 1 Scale ATIFIN

41
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2.7 1J5un5u DS Data server

Tilsunu DS Data server fuTsunsufisaolumsfiez i Software tanuldoudoya
fu PLC Fatffou@diouillsunsy DS Data server szffudwiiezsanlumauannldeu
JSoyanin Software window ez lfinine pLC Wy tazihauldaudeans nievms
mlasdoyal&an PLC Wl Sofiware window 11Ty uazeunsathluumawwa msld

» 1 »
TUsunsy DS Data server 92 14 1 8lan121A504 PLC w098%0 KOYO mniu

DS Data F———

Visual Basic PLC
] server ——————

A 2.42 uaaamsiiow Tosdoyalaons 4 11Usun sy DS Data server

o P A ar 1 9 = 1 ¥ ~ . = .
ﬂ'l'iﬂﬂﬂﬂﬂﬂﬁ']'jﬂuizﬁ‘]'lﬂiﬂﬁllﬂ'ill ﬂ$1¥ﬂ1‘iﬁﬂﬂﬂ1ﬂ 2 1 s DDE Hio OPC Y83

' & = y
uaaz TUsunsy 99 DDE w38 oPC 928l Protocol 7 1Fumsdeas

2.7.1 MIRIATINMIaNABAY PLC

- o o 3/ a : [ 4 ] r
A157519291073 19 DS Data server M3 lddnaiimdeanufouaodonoy launs

= !'i Y o ﬂ‘ ) = 1 3 ] = ]
AN wilsinguiheedanmi 243 dlinisdadedemsuinoussliing o

=

& ! 0’: 1 ¥y ¥ ¥ o ¥ w
HUNMOIN ﬂ’l‘llﬂ']‘iﬂﬁﬂ’l‘1'Jllﬁ31'ﬂ‘i‘l'lﬂ'l'§ﬂﬂ Select hlﬂ'ﬂ'”'ﬂ

Setup Links
Links
kSeq: K Sequence, &ddress 1, COM1
irectLogicO6

Port1: Cancel
DL-06 COM 2 : 9600 K Sequence Adress 1.0dd

BE - Add... {
055iave :

05_Slave : Edit...
05{Slave) : ———,
slave: Delete

™ Link Enabled Help ‘

mwﬁ 2.43 !Lﬁﬂﬁﬂ'l‘i!ﬁﬁ]ﬂﬂ"lﬁﬁﬂﬂﬁif)ﬁﬂ PLC
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1 ] : 1 4 L] ] = 5 b
wad liisinsdam’ly sxdesadanisidounelml  laonsndn Add Neadams
A 1 ] 9 ar P dq e n’z A - A
Fouaolni axlsinguihnefanmi 2.44 Aldhauduaeuluifesq Tavmunsaideniioy

s 1 o v o 1 » 4 M
Aadeny PLC 11 1y uazviimisidien Protocol 19214 Protocol oz15lun1sidoude

Link Wizard

Select the communications port that the PLC is connected to.

Modem suppoit carnot be configured from the Link Wizaid.
To select modem suppait, you must use the manual
configuration dialog by selecling ''Link Editor..." belaw.

Ports:

COM2
COM3
COM4
Ethemet
kodem

Link Editar... : | Next > I Cancel

P -~ o A ~a o
AAN 2.44 LTAINTITAINWDIALDUATDIRDUWIUADI

Link Wizard _

Select the PLC product family of the PLC you wish to connect
lo.

If you are unsure, but know the communications protocol it
uses, select "Nal Sure" from the list.

PLC Families:

Direct Logic 305
Direct Lagic 3055
DL 0172747350 F amily

Link Edittor... < Back I Mext » | Cancel

AN 2,45 LAAINTTABNTHALIS YD PLC



Link Wizard

Select the protocol to use in the communications kink.

If vou selected a PLC family, a valid protocol has been
selected for you.

If the selected protacol supports node addressmg. enter the
slation address. If you are unsure, leave the defaul,

Protocols:
DirectNET

prddess[T 4

Link Edias... l < Back I Next » I Cancel

MAT 2.46 LARINTIADNFUAVDI Protocol

Link Wizard

Link settings complete!

Pleass select a unique name for the new link.

Link Name: "
Link Descriplion; I
Seltings
PLC: 06 Port: COM1
Protocol K Sequence Baud: 9600
Address: 1 P arity: None

Livk Editor... < Back I Finish | Canecel

nnh 2.47 uaaamsmsoudoyaveos PLC



2.7.2 miahanive lumInsfane PLC

a ] o a . . T 4
Won3e Topic Atsvimsad1alazgmi luluTysunsy Visual Basic sin'l #ams

-3 3 J W
a4 Topic 114 Taunsatn D Aesdunmivesenm 2.48

Add New Topic

Topic Name: "

Cornm Link

Documentation | NONE

. [7 4| tenths of seconds
Update Intervat: |0 = | example: 25 is 2.9 seconds

Cancel Help

¥y
]

NN 248 uaaanaaareriate llsunsuveunies PLC

GPRS MODULE
" o o ¥ e [ & 1 a
GPRS MODULE duginsalfsminnlshnsddenmudouaieings
w  d A ~ @ o & T at -
TnsAwnmioun ey GPRS MODULE wziufidauein PLC Fezoglujtlvessrauead
[ o @ A @ ' = d’u’; r
dufmdanlddaau GPRS MODULE weaglugilues AT Commands lasfigilnialfivraqd?

= ¥ 3 o’ L] A r or ;q‘ o 1 e

wAndadomItuiunanI Aoy AT TUFIRBRBNU RGBT ATIT RN GPRS

] o 9/ ¥ ¥ '
MODULE ‘]N‘U'I‘YlﬂBi"b’w‘i'luﬂ"]i]"l‘jﬂﬂvvlﬂﬁ]'lﬂﬂ'l‘i']ﬂil'ﬁﬂ’lﬂ

m‘snﬁ 2.7 HAAITIAZIBUAYBN 1

J1 20-pin Header
Pin# Nome Pin Type Pin# Name Pin Type
1 ZAR_HF- Anaag Zuteut 14 TA™_LED Ouroat
SAS_MT- And op T-ael” 17 fe2N Poweer
3 EAR _—tF- Angog Z.teu” 18 ZiC3/7XD Inp.t
4 EAR_MAT- Araog Z.lout 1* C108/CTS Cu'p .t
5 G Fowee 20 TSR T Cuept
& & Z_AF- Arg@og TcCut "1 CUAFILLR Ouo.t
7 WA T_MT- ardcg Cou” 29 Craw Bl Ouo.t
a N _HF- Araog ~out 23 CUD4RNT Quoo.t
1 L _MT- AFIOE oL o4 L= P tne .t
10 [ P T oLt prd 1 CUO3RTS Ino.t
H SWRZTIL Jreut 24 &h Power
12 RECET et/ Tutpa a7 Lo Power
14 GRiD2 Qe 28 v3AT Powier
14 AXE I~cvt 2 =C Pzweer
18 CRTT ret 30 VEATT Powear




A1T197 2.8 LITAITIUAZIDUAYDIVT I3

J3 8-pin Header GPIO's
Pin# Name Pin Type Pin® Name Pin Type
1 P o =gt s GADs lnpot  Dotpu”
2 GFiO2 oueut nt GoOE ) ALARK, Inp_t / Stous
3 GPiD3 nput ) SutpJr 7 SEIO7 ¢ 3LTIER npat § Outou
4 GPID4 Inout f TLips: 3 (<3 Poveer
ﬂ'ITNﬁ 2.9 LLﬁﬂw‘li’]Uﬂ&lﬁUﬁﬂﬂQ‘lﬂ J5
J5 4-pin External Power Connector
Pin# Name Pin® Name
1 Exterma Sower 3 EH2
n Externo Sower 4 GHD
19197 2.10 LARITI0AZIBIAYOINT TP
JP1 Power Select Jumper
Pin# Name Pin® Name
1 VIATT 2 = ower Requla~or Ou*

M9 2.11 LuaRITIwazBuAvDsY J2

12 Molex Connectol

Pin# Name Pin Type Pin# Name: Pin Type

1 VAT Povesr 24 JNCLE Cups

2 Zrourg Powear a7 2CIN Irp.tf Qocut
3 VIAT Povier 28 GE|OZ Cups

4 CND Power 29 ZUCACTS Cupsr

] VAT Povesr 30 CIISIRING Cups

& END Power n csiiol irgt

7 VoA Power 2 ZLESHMW foroedtoltosse
& N Powser 33 TICRICUR Cupa

¢ SaAf_=F- Aralzg Outou 34 “xh cor-est curosss
10 ZAR_MT Aralzg Sutels 35 IR X TUES

1 ZAP_-* Aralzg Ootou” 34 Z10HLCD oy Mg

12 ZaR_MAT+ Aralsg Dotout 37 104 RYD Zupa

13 MiZ_-* Analzg ne.t a8 3C), Tortest curpsis
14 MIC_MAT+ Analsg nott 3¢ ITAT LD Cupar

15 MIT_ =5+ Aralzg Imout 40 22D Zor et curense
14 MIC_KAT- Aralcg lnout 41 SN SX

17 CWFDEF Inc.t 42 L Sorest oLrons
18 A¥Z lno.t 43 Z'C2CTR re.-t

1% TRID o1 <0 S, 1P 44 TIRI Toreast ouronse
20 CUUATKD Ino.t 45 SOLSRTL reot

21 SWRITL Oup.t a4 ZRICH rpat i Darcet
22 SV CC - 47 GFIC4 Irpat f Docout
23 sIi no.t 48 el (o) lrpat i Saeet
24 SRARIT Cuout A9 GRIO: | ALARM rpati Soaeut
28 TESTIZ Az Far 29 curozis g0 SRIO7 £ 2L2EER rpJtf 2rcut

46
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AN 2.49 (ARIATHULOIAIUBTA RS-EB-ST 1azme199s n1Hdsudediiy GPRS

MODULE

@

RS~EB=S1 w0 1g0noms w2
‘e 2003 by Rouht! Soiutions o
wid e ¥ QLSRG ] U GRS Ve N
o T
L ] -

e O
LT ana
T
]
SITAE

.
e e
7Y, .

r* .

P YTLY e W

4 ¥ o

3 1 o o o 1
MAUA 2.50 LAAIAIEIUDIFNIDTA RS-EB-S1 1aza102997 1 1F¥ouaodniy GPRS

MODULIL
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NINA 2.51 1AAIAD GPRS MODULE

L) d’ L2
2.8 NMIAAABADAIIIZHI PLC iUl GPRS Module
AsAsABTEMITIENIY PLC iU GPRS Module Tavldinasgiuveamsiudsioyn

uuyeYNTY (RS-232C)

110 XCA20300
9-pin Femalc Adapier

pin 9
(n)
4-40 screw threads
l RJ45 jack (Bx8)
=]
.__9__....
|<—50.8 mm (2 in)=—— Pin 1

(V)



Micro -————= PC-AT Pinouts
RJ45 Connector 9-pin D-shell
1* 1 DCD
TXD ) -———P= 2 RTX
RXD 4 ————P 3 TXD
DSR 2 4DTR
GND 5 5GND
6 DSR
CTS 7 :] I:: 7RTS
RTS 6 8CTS
9RI
chassis 8 -f———————— - case of
ground the connector

(M)
::;. o g W A 3 J a
AN 2.52 UAAINDIAN 1T 1N TIF0UAB5EH 19 PLC AU GPRS Module
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o = -
nanmsuazngunylumsesnuuy

3.1 Unin
M ' S o
Ty Tl muguseszvunauguaszraumsaieg lugaamnssuiy Aon1inyl
USmnamniddndouldun gumgil Anudu sasinisna szdy manuduniaaie uazduq

Wi tadifviduautlinine vFemndesmsnniga udranirznisiinuuas
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i o & -
anmradoverslfountasnneanaiNay FIN1TAUNNAAIBMITHTINISANULUMS
auguiitninga IueAnnsniuguaszuMnsag ssdenldnisniuguuondieg duile
o @ o w o P Y o o '
Fao1fominaIunTen13nIuAY (Operator) ABLRIMINNNLIRUNISATI9TANBTUTULAINS

1 4
muquitkanovmueailuTyamdens sndretiusu msauguszdanhlud

gnIuRY

maesluiine

MAAN 3.1 LAAINTANUGUHEYT IUGILLY Manual Control

- M -‘
qumgihirideins 4, ousadnduled ainy Tiuqumngil
. szieiaha (¥ilsnaugu) Tuds
gomgiiiedy
dunaguvnilom
me{luiimed

NINT 3.2 AR Block Diagram ueamsmm]uqmﬂgmuﬁmmu Manual Control
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910 A 3.1 Msnugugamai ludwerfomiinaunesimiiflunisasieia
- wo ¥ ar i v o - o v’
gungiludain1Rszdavfidesnisnield Taslémuargoinmes Tulineseinmiuauniey
@ @ ar o o - P - <
aaduledims Mo mifida-laaiadniugu mel¥gunginduliawdeans 4
: (v 1 o v
Tumouvssmsauguannsalsuiuuienlaszunsy 188 s 3.2 sziiuiimsaiugu
1 P . o 4 o Yy v o
uuudien defieddil Sufudeserdnlszaumisaluazausnngueanina dalu ns
o . [} (] J LKT] o 3 LY F - oase Y
auguezanie lisdralsssduegiuminaugniuguilundn FalunsUfidaueiuds
o A o ' ° et oo ] 9 L]
uywenIeninauatuge himusaiem i@ ldmidunaeanar Bad l¥lszantnmees
¥ [ ]
msauguaans aAnfuilepinlssnuidesamsmsnuguitiianuwivduazlssinin g
fufiufenimisnrunuuuusaTinid (Automatic Control) 1n1441u dntiwhinisaauguuuy

o Tuild munsouaaIn1saIuguAde nwi 3.3

4-20 mA MONITOR
Transmitter PLC — Qﬂ:j
Bs
wAeugurgldiu —
Amudumiu
GPRs | SMS i
"1 Module
RTD -,
Solid State | _ MOBILE
—_— Relay [
Heater
1000 W

AMT 3.3 uerasn1saugugunni ludsdrensnruguuyyda Tulia

namwi 33 sgungiiludenizinumsignialaumiesiagungil uozel

a a o o P : o o'
dygutumsialdfuniomiugy (Controllen FunToaniuqueztihllndunusiluns
daduledald pLC miuguasdladle welfszdugamgiiiulmudesns Taunios
[ " W [ a { o i
aauguasimihindnlunsdinnamdggrusiuguitnnzauaungnausinsniugy A

o e ' ¥ q g o ey o o

winsmlddmuaBdaomh dwduszuuniuguuuuda Twi@fs mumudulu s
gATMNITY Ao syuunluguuuutioundy (Feedback Control System) ATIRIAIVAYL PID

(PID Controller) 1ifunTosniugy  TaogtluuunsniugunszuINnISNRGAINATSNILL

Hloundu
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SV 4 e/ / Amnu quntafmivqugatn | aszyIUN T

{Controller) {Final Control Element) (Process)
PV
oy 1 magIv
4-20mA HiB 1-5 Ve .
)
// mini¥a »
// (Measuring Instrumenin)

AMf 3.4 AR Block Diagram veaszvunuguuuudlounduTauialy

vinuaen laazunTuss NInd 3.4 sedunaiuanuazadwsuudenlaszunsyly

- P ] -, ar LYY t: -1
AN 3.2 mﬁ'w::na13'1ﬂuﬁmu1mmﬂmmnﬁﬂmf}mmuaﬂluuﬂuunm\nn;ﬂmmmi
AIuAu TuANEUEAIN NIV 3.3 Hwieg Tﬂus::'uumsmm]umqqmmnsmuuuﬂaunﬁ‘u
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3.14 Q'Ijniﬂﬁﬂ (Measuring Instruments)
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A P
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[ 1 4
Henlfiianmsnunaspuidsanisfuduey aunson 18 Tasms 1daunisae i
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3.3.1 IUNITIA (RANGE)
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T=375(1-4)
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A19190 3.1 UAAIAINIIN Scaling
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%o Temperature NIZNE (mA)
0 0 4.0
10 6 5.6
20 12 7.2
30 18 8.8
40 24 104
50 30 12.0
60 36 13.6
70 42 15.2
80 48 16.8
90 56 18.4
100 60 20
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4.1.3 Power Supply
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AN 4.6 uErAITyAnbeivna Heater

Heater 1000 W aziludiadaanuisulasiundaa1uein Solid State Relay 1ag Solid
State Relay pz1iiuddane 1vh 220 VAC tile Heater Jouszgnaiemanuiounsgueanar

f§ 2 (ﬂy ‘:: o
PIPHHOAWVTIVDAUHAIWMDINISNINI ATV



62
4.1.5 PLC
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4.2 davvpase N (Software)

4.2.1 llsunsuves PLC

AMNN 4.1 UAAT 1O Assignment 499 PLC

A an A W9
. , omsgiinyal nazmslau W TEIHE)
BUNA - 1 MYA
X0 Start SumsThaneaszull
X1 Stop MWNTTUYBITZ UL
X2 Resct Reset Alarn
YO Heater 1000 W 220 VAC Tanudeuszuy
V2000 ?uﬁ'mu U1 Analog 911 Transmitier
4-20 mA
V2010 dargamgii pv Tddsnaufiunes
V4000 4971 Alarm 1 9InRaURAADS TUd
PLC
V4002 #9A1 Alarm 2 INRBUANABS T4
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V4010 daf7 Alarm 3 BInABIRAABS U6
PLC
V10002 Susgumnil SV anneuRuaed

4.2.2 \Wsupsunroauaassa (Microsoft Visual Basic)
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Mg Mongkut's Insttute of Tachnokgy Ladiy sbang e
cess Monitoring
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5.2 N9RANUUUNIINAADY
d’. dw o or Ly c; 1=y 4

1. szvunlglunisnaaasil ﬁflumﬁnamm‘ms'.mi]ummwﬂwmﬂmﬂmmqﬂnm
n:: o - [ =) : c!. o w
nl43a n3e drgunglivenhiimsia

ar =Y o A A . ¥ w Ao by

2. szaugunpiinginmualamioulvveslilsunsundion]dnu PLc edaliua
a1an71us U

3. UsinanlFlumsnaans 15 ans

o a = = A A
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Telit GM862 and Trizium Family

AT Commands Description
80264ST10013a Rev. 1 — 13/05/05

25.1.3 +CMGF - message format

+CMGF —message format

Read command
AT+CMGF?

Reports the current value of the parameter <mode> = 0.

Set command
AT+CMGF = <mode>

Selects the SMS format to be used in reading and writing

messages.

Parameter:
<mode> = 0 - PDU as defined in GSM 3.40 and GSM 3.41

<mode> = 1 — text

Test command

AT+CMGF=? Reports the supported value of <mode> parameter.
Example

Reference GSM 07.05

Note

2.5.1.4 +CSMP - Set parameters in text mode

+CSMP —set parameters in text mode

Read command

Reports the current setting in the format:

AT+CSMP? +CSMP: < fo>,<vp>,<pid>,<dcs>
Set command Set the additional parameters for storing and sending SMS
AT+CSMP = when the text mode is used (+CMGF=1)

<fo>,<vp><pid><dcs>

Parameter:
<fo>: message format, like defined for the first octet of

message according to GSM 3.40

<vp>: Message validity period - numerical if in relative format or
string if in absolute format according to GMS 3.40

<pid>: Protocol Identifier — defined by GSM 3.40 — in numerical

format
<dcs>: Data coding Scheme - defined by GSM 3.40 - in

numerical format

Test command

Reports the supported range of values for

AT+CSMP=7? <fo> <vp> <pid> <dcs> parameters.

Example Set the parameters for an outgoing message with 24 hours of
validity pericd and defauit properties:
AT+CS5MP=17,167,0,0
QK

Reference GSM 07.05

Note
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2.54.3 +CMGW - write message to memory
+CMGW — write message to memory

Set command (PDU Made)
(PDU Mode) Writes in the <memw> memory storage a new SMS message
AT+CMGW = <length> |input as a PDU.

Parameter:

<length> = 7...164 - represents the length of the PDU to be
written in bytes.

The device responds to the command with the prompt >' and
awaits for the number of bytes of PDU specified.

To complete the operation send Ctrl-Z char (0x1A hexadecimal)
to exit without wrting the message send ESC char (Ox1B
hexadecimal).

If message is successfully written in the memory, then the
result is sent in the format:

+CMGW: <index>

where <index> is the message location index in the memory
<memw>{"SM"}).

If message storing fails for some reason, an error code is

reported

(Text Mode) (Text Mode)

AT+CMGW = [<da>] Writes in the <memw> memory storage a new SMS message
input as Text.
Parameter:

<da> - destination address number

The device responds to the command with the prompt >' and
awaits for the message text ( max 160 characters).

To complete the operation send Ctri-Z char (0x1A hexadecimal)
, to exit without writing the message send ESC char (0x18
hexadecimal).

If message is successfully written in the memory, then the
resuit is sent in the format:

+CMGW: <index>

where <index> is the message location index in the memory
<memw=>("SM").

If message storing fails for some reason, an error code

o is reported

Example

Reference GSM 07.05

Note Care must be taken to ensure that during the command

execution, no other SIM interacting commands are issued.

To avoid malfunctions is suggested to wait for the +CMGS: <mr>
or +CMS ERROR:<err> response before issuing further
commands.

g e i b S A 34 et el A
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AT Commands Description
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2.5.4.2 +CMSS - send message from storage

+CMSS - send message from storage

Set command
AT+CMSS = <index>

Sends to the network, the message which is already stored in
the <memw> storage (see +CPMS) at the location <index>.
Parameter: <index>

If message is successfully sent to the network, Sends to the
network, then the result is sent in the format:

+CMSS: <mr>

where <mr> is the message reference number,

If message sending fails for some reason, an error code is
reported:

+CMS ERROR:<err>

Note: to store a message in the <memw> storage see
command +CMGW.

Care must be taken to ensure that during the command
execution, which might take several seconds, no other SIM
interacting commands are issued.

To avoid maifunctions is suggested to wait for the
+CMGS:<mr> or +CMS ERROR:<err> response before issuing
further commands.

Example

Reference

GSM 07.05

Note
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L
Iellt Software User guide
1vw0300617, Rev. ISSUE#3 - 23/02/04
. CR stands for Carriage Return character
Forexample:
|- Eet's assinne you want Lo find the JIRA code for the character &
Feom the 1able you find:
- maost significant Nibble: 2

- Teast signilicant Nibble: 6

[Henee the IRA code Tor the & character 1s the hexadecimal Ox26.

ZoLets dssume you have the IRA code 9868 and you want 1o 1ind the correspanding character:
FFramy the table vou find at the position

- mostenilicant Nibble: 6

- least significant Nibble: B

Hence. the character corresponding to the Ox613 IRA cade is 'K

3.5.3 Writing a New SMS to storage

A new SMS can be written in the selected storape <memw:> ( in the current SW version only “"SM"
is supported) and then ean be sent to the desired destination.

To write the new SMS:

e send command AT+CMGW="<da>"<cr>
where:
<da>; destination address
+ wait for prompt ">"
o send SMS text (MAX 160 characters)

* end command with CTRL-Z character (0x1A hexadecimal) or abort command with ESC
character (0x1B hexadecimal)
» wait for response:

Response Reason Action

+CMGW: <index> Message has been proceed ahead
successfully written in
position number <index>

OK

FERROR some error occurred Enable the extended error
codes report (sec
par.2.5.2.1) and retry.

ki

" s e e b e 2,
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+CMS ERROR: 330 SMSC address unknown Insert SMSC address (sce
par. 3.5.1.3)
+CMS ERROR: 322 Memory Full memory is full, hence

delete some records and

retry.

NOTE: if command is aborted with ESC character, then only the OK result code is returned.,

For example:
I- Let's assume you want o write a new SMS o the storage and the destination address s the
number #3U338 1234360780 We suppose vou already have set up the device Tor wext SMS mode as

deseribed o the previous paragraphs:

contnemd:
ATHCMOW="+30338 1 234307897

[N \If AT

Bens Vot cant Bsert e messaee 1ont iy IR formea inote thet the IRA farmat and ANCH fora
cobcide for the alphaber cliaracters but nod for the otfiers,

. here wit! be inserted the SMS nessaue teat. .

conclude rextyeidl the character CTRI-Z
FONPHINS

+OMGW: 3
Ok

f this case. the new SMS was suceessiully swritten e the location indes 3 o8 the selected write
mictmory Gibsass "SAMTSIN Card memory ).

3.5.4 Sending an SMS previously stored

An alrcady written SMS can be sent from the selected storage <memw> ( in the current SW version
only "SM" is supported).
To send the written SMS its location index is needed:
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Telit GM862-PCS/-GPRS/-GSM

Telit

e send command AT+CMSS=<index><cr>

where:
<index>: SMS location index

e wait for response:

Software User guide

1w0300617, Rev. ISSUE#3 - 2302104

Response Reason Action
+CMSS: <mr> Message has been proceed ahead
successfully sent. <mr>
represents the message
OK X
reference number.

ERROR some error occurred Enable the extended error
codes report (see
par.2.5.2.1) and retry.

+CMS ERROR: 330 SMSC address unknown | Insert SMSC address {see
par. 3.5.1.3)

+CMS FRROR: 41 "Temporary Failure", may |Check for signal strength

be that the device 1s not and network registration
registered on any network | (sec par. 2.5.3)

+CMS ERROR: 33] No network service Check for signal strength
and network registration
(see par. 2.5.3)

+CMS ERROR: 1 Unassigned number The destination address
number docs not exist.
Check it and repeat
command.

+CMS ERROR: 42 network congestion Retry later

+CMS ERROR: 96 Mandatory information Check for destination

missing address in the SMS,
overwrite it and retry.

For esample:

- Let's assume vau want 1o send o SMS that was written o the storage index position nuassher 3.

W suppose vou already have set up the device tor ext SMS mode as deseribed on the provieus

puragraphs:

R I TR /

ATORISS 3
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[ this case. e SMS was suceessiulhy sent 1o the destination and ws network message reference

number s 1.

3.5.5 Sending a new SMS without storing it

A new SMS can be sent directly to the network without storing it.

® send command AT+CMGS="<da>"<cr>

where:

<da>: destination address

e wait for prompt "™>"

e send SMS text (MAX 160 characters)
o end command with CTRL-Z character (0x1A hexadecimal) or abort command with ESC

character (Ox1B hexadecimal)

* wait for response:

Response Reason Action
+CMGS: <mr> Message has been proceed ahead
successfully sent., <mr>
OK represcnts the message
reference number.
ERROR some error occurred Enable the extended error

codes report (see
par.2.5.2.1) and retry.

+CMS ERROR: 330

SMSC address unknown

Insert SMSC address (see
par. 3.5.1.3)

+CMS ERROR: 41

"Temporary Failure", may
be that the device is not
registered on any network

Check for signal strength
and network registration
(see par. 2.5.3)

+CMS ERROR: 331

No network service

Check for signal strength
and network registration
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F0-04AD-1 4-Ch. Analog Input

Module Specifications

The F0-04AD-1 Analog Input module offers the
following features:

* The DLOS and DLO6 will read all four
channels in one scan.

» The removable terminal biock makes it
possible to remove the module without
disconnecting the field wiring.

« Analog inputs can be used as process
variables for the four (4) PID loops in the
DLO5 and the eight (8) PID loops in the
DLO6 CPUs.

* Field device bum--out is detected on all four
channels when 4-20mA range is selected.

» On-board active analog filtering and
RISC-like microcontroller provide digital
signal processing to maintain precise
analog measurements in noisy
environments.

I R

L

sl
T 1

LTINS

£
)
L
@
=
<
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9

NOTE: The DL05 CPU's analog feature requires DirectSOFT32 Version 3.0c (or later)
and firmware version 4.10 (or later).The DLO6 requires DirectSOFT32 version V4.0
(or later). See our website for more information: www.automationdirect.com.

DL0O5/06 Option Modules, 4th Edition, 07/02



F0-04AD-1 4-Ch. Analog Input

The following tables provide the specifications for the FO—04AD-1 Analog Input
Module. Review these specifications to make sure the module meets your application

Input Number of Channels e, éi’ndlégtﬁaﬁ(ohe common)
Specifications I_m)—r.rtﬁ;rrg_;e ' - | 0to 20 mA or 4 to 20 mA current (Jumper_ee_lectable)
'Resolution 12 bit (1 in 4096) for 0-20mA, scaled for 4-20mA
7Stiep7ﬁe§ponse o 25.0 mS (typ) to 95% of full step change -
Crosstalk ~80 dB, 1/2 count maximum * T
| Active Low-pass Filtering | -3dBat 40Hi"(:i'2 dB per octave) -
InT)tHIFp&dElnt:B . 125 Ohm +0.1%, 1/8 W current lnput N
" Absolute Maximum ﬁahngs | —30 mA to +30 mA , curent | |eELE o o
Converter type Successive approxrmahorilii -
Llneanr?éﬁbiri(End to End} +2 counts maximum * -
Input Stabilty " +1count* o
Full Scale Calibration Emor | £10 counts maximum, @ 20mA current input *
(Offset error not included)
Offset Calibration Error +5 counts maximum, @ @ 4mA current input * ]
I Maximum Inaccuracy N T+a% @ 25°C (?7°F) n
- o i 85% 0to60°C (32 to 140°F} S o
Accuracy vs. Temperature +100 ppm/“C maximum full scale calibration Cl') n
(including maximum offset change) e
Recommended Fuse (e—xlerrléi) | 0.032. A Series 21--?_fast-ac_t|n5,- ‘current i mputs ] g 5{\;
“"One count in ihe specification table is equal to one least significant bit of the analog % &
data vaiue (1 in 40986). a -
=]
General PLC Update Rate | 4 channels per scan ]
Specifications g yipataword 12 binary data bits, 2 channel ID bits, 2 diagnostic bits
Operaling Temperaturé_' T 010 60° C (32 to 140° F)
 Storage Temperature 20to 70° C (4 to 158° F) -

requirements.

Relative Humldlty

Enwronmental air

v[br'éﬁ'ci}i_"'
Shock

Noise Im'munity S

Power Budget Heqmrement

Connector Screwdnve-r S]ze -

5 10 95% (non-condensang)

No corrosive gases perrmtted

MIL STD 810C ! sﬁ'i"é"
|ML_sTD810C 5182
NEMA ICS3-304

150 mA @ 5VDC (supplied by base)

Connector Phoenlx Mecano Inc Pan No AK1550/&3 5 green
‘Connector Wire Size ) {2816 AWG -
Connec'ior"Scre-v.'—Tor_q_u_em 0.4 Nm I T

DN SS1 (recommendecl)

DLO5/06 Option Modutes, 4th Edition, 07/02
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n F0-04AD-1 4-Ch. Analog Input

4-Ch. Analog In

Setting the Module Jumper

The position of jumper J3 determines the input signal level. You can choose
between 4-20mA and 0—20mA. The module ships with the jumper not connecting
the two pins. In this position, the expected input signal is 4-20mA. To select
0—20mA signais, use the jumper to cover both pins.

[ols]elelo 00

: L

The default jumper setting se- 00004

lects a 4-20mA signal source.
The default jumper setling : D

does not connect the two pins.

=340

b

J3

E-*

WARNING: Before removing the analog module or the terminal biock on the face of the
module, disconnect power to the PLC and all field devices. Failure to disconnect
power can result in damage to the PLC and/or field devices.

2NN

N

Q

Connecting and Disconnecting the Field Wiring

Wiring Guidelines Your company may have guidelines for wiring and cable installation. If so, you
should check those before you begin the installation. Here are some general
things to consider: '

» Use the shortest wiring route whenever possible.
= Use shielded wiring and ground the shield at the transmitter source. Do
not ground the shield at both the module and the source.
« Do not run the signal wiring next to large motors, high current switches, or
transformers. This may cause noise problems.

Route the wiring through an approved cable housing to minimize the risk

of accidental damage. Check local and national codes to choose the

correct method for your application.

The FO-04AD-1 does not supply power to field devices. You will need to power
transmitters separately from the PLC.

To remove the terminal block, disconnect power to the PLC and the field devices.
Pull the terminal block firmly until the connector separates from the module.
You can remove the analog module from the PLC by folding out the retaining tabs
at the top and bottom of the module. As the retaining tabs pivot upward and
outward, the module’s connector is lifted out of the PLC socket. Once the
connector is free, you can lift the moduie out of its slot.

DL05/06 Option Modules, 4th Edition, 07/02



F0-04AD-1 4-Ch. Analog input

Wiring Diagram

Use the following diagram to connect the field wiring. If necessary, the FO—04AD-1
terminal block can be removed to make removal of the module possible without

disturbing field wiring.

) . [ =
Ser NOTE 1 Typical User Wiring | Internal
| Moduie
\ F Wiring
1 I l Apaluog (nput
RER J { | — 4-CHANNELS
CH1 4 + _2am
il A e _ 4-20mA
Tﬂ—zurlnf\ - E===1-TH ]
ransmiller T 1 Y PwR
[T — {E,]‘] CHI - 126 ohms e UM
CHy * Honl|* -| cru
3-wire - L _' d 1@ + 6 Ty
L ] U CH2+ ] E - —1 X
1 Frys [*] —
ransmitier — REE=R A 12:'<;hrns z AwD 2’ = Mrxe
_ , ) + a @ Converter “|=Ts © Rxe
s | 1 —E=a A & e
4-20ma | _ \J =11 "cha. I B4 3 I
Transmite: [ [ == o ]l o=a,
=T cna- 175 ohms M —o|* 3
G4 + B [ A -] ©
2-wire J LA==LIT ha, T
Teanermitor | punted Rl —T1} I FO-04AD-1
._{\._.__.J L= CH4— 19é‘&1ms e r_—_'
NOTE 1: Shiglds shoukd be grounded at the signal _ . | = Py
SULIEE I
NOTE 2: Connecl all extemal power sapply cun 18 30VDG ! ov O m
mons. Supply JOo
NOTE 3: A Series 2¢7, 0.032A fast-acling luse is N |_ ________________ > ,]I;
rocommended for current loops. Transmiller Supply 5 P
L0
g1
Current Loop Manufacturers of transmitters and transducers specify a wide variety of power -
Transmitter sources for their products. Follow the manufacturer’s recommendations.
Impedance In some cases, manufacturers specify a minimum loop or load resistance that must

be used with the transmitter. The F0-04AD-1 provides 125 ohm resistance for each
channel. If your transmitter requires a load resistance below 125 ochms, you do not
have to make any changes. However, if your transmitter requires a load resistance
higher than 125 ohms, you need to add a resistor in series with the module.
Consider the following example for a transmitter being operated from a 30 VDC
supply with a recommended load resistance of 750 ochms. Since the module has a
125 ohm resistor, you need to add an additional resistor.

R=Tr—Mr R = resistor to add
R=750 — 125

R = 625

Tr = Transmitter Requirement
B Mr = Module resistance (internal 125 ohms)
{ Two-wire Transmitter

+ - Moduie Channel 1

D Suppy_ e

T JeH1-
+33\\: o —— e 4’7& ( 125 ohms
" ov
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Module Operation

Channel
Scanning
Sequence

Analog Module

Updates

The DLO5 and DL0S will read all four channels of input data during each scan. Each
CPU supports special V-memory locations that are used to manage the data
transfer. This is discussed in more detail beginning in the section on “Special

V—memory Locations™.

sy
R LIETTTITTY .
“w_-__\\\\\\\.

( HRead Inputs
Y
Execute Application Program
Readthe data ScanN *—| Ch1,2 3 4
o ScanN+1 *—1| Ch1,2,3,4
“
Store data Scan N+2 Chi,2,3,4
Scan N+3 <—1 | Ch 1,2 3.4
¥ Scan N+ *—| Ch1,2,3 4
| Write to Outputs |

Even though the channel updates to the CPUs are synchronous with the CPU scan,
the module asynchronously monitors the analog transmitter signals and converts
each signal into a 12-bit binary representation. This enables the module to
continuously provide accurate measurements without slowing down the discrete
controf logic in the RLL program.

The module takes approximately 25 milliseconds to sense 95% of the change in the
analog signal. For the vast majority of applications, the process changes are much
slower than these updates.

NOTE: If you are comparing other manufacturers’ update times (step responses)
with ours, please be aware that some manufacturers refer to the time it takes to
convert the analog signal to a digital value. Our analog to digital conversion takes
only a few microseconds. It is the settling time of the filter that is critical in
determining the full update time. Our update time specification includes the filter

settling time.
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FO-04AD-1 4-Ch. Analog Input

Special V-memory Locations

Formatting the The DLO5 and DLO6 PLCs have special V-memory locations assigned to respective
Module Data option slots. These V-memory locations allow you to:

» specify the data format (binary or BCD)
» specify the number of channels to scan (4 channels for the FO-04AD-1)

» specify the V-memory locations to store the inpul data

DLO5 Data The table below shows the special V-memory locations used by the DLO5 PLC for
Formatting the FO—04AD-1.

Analog Input Module DLO5
V-memory Locations

Data Type and Number of Channels V7700

TStorage Pointer V7701

Structure of V7700 Special V-memory location 7700 identifies that a FO—04AD—1 module is installed in
the DLOS option slot and the data type to be either binary or BCD.

Loading a constant of 400 into V7700 MSB LSB ™
identifies a 4 channel analog input mod- AREEEREERERREREE &
ule is installed in the DLO5 option slot, 1111119876543210 ?i
and reads the input data values as BCD 543210 235
numbers. 2o
fila} -t
Loading a constant of 8400 into V7700 MSB LSB =]

identifies a 4 channel analog input mod- (TITTIIIITTITITI ]
ule is instafled in the DLOS option slot, 11111 19876543210
and reads the input data values as 543210

binary numbers.

Structure of V7701 V7701 is a system V—-memory location used as a pointer to a user V-memory
location where the analog input data is stored. The V-memory location loaded into
V7701 is an octal number identifying the first user V-memory location for reading
the analog input data. This V-memory location is user selectable. For example,
loading O2000 causes the pointer to write Ch 1's data value to V2000, Ch 2’s data
vaiue to V2001, Ch 3's data value to V2002, and Ch 4’s data value to V2003.

You will find an example program that loads appropriate values to V7700 and
V7701 on page 3—10.
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DLO6 Data
Formatting

Setup Data Type
and Number of
Channels

£
o)
=
@
£
<
=
O

4—

Storage Pointer
Setup

Special V-memory locations are assigned to the four option slots of the DLO6 PLC.
The table below shows these V-memory locations which can be used to setup the

FO—04AD-1.

- *Analog Input Module DL06
V-memory Locations

Slot No. o 1 2 3 4
Data Type and Number of Channels | V700 | V710 | V720 | V730
Siorage Pointer V701 l V711 | V721 | V731 1

V-memory locations 700, 710, 720 and 730 are used to set the data format to be
read in either binary or BCD, and to set the number of channels that will be active.

For example, the FO0-04AD-1 s MSB LSB
installed in slot 1. Loading a constant of HEEEEREEEERENERN

400 into V700 sets 4 channels active, 11111 19876543210

and the input data value is read as a 543210

BCD number

With the FO—4AD-1 in siot 1, loading a MSB LSB

constant of 8400 into V700 sets 4 chan- (TTLIIITTT I Il

nels active, and the input data value is 11111 19876543210
543210

read as a binary number.

V-memory locations 701, 711, 721 and 731 are special locations used as storage
pointers. A V-memory address is loaded into this location as an octal number
identifying the first user V-memory location for the analog input data. This
V—memory location is user selectable. For example, loading 02000 causes the
pointer to write Ch 1's data value to V2000, Ch 2's data value to V2001, Ch 3's data
value to V2002, and Ch 4’s data value to V2003.

You will find an example program that loads appropriate values to V700 and V701
beginning on page 3-11.
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F0-04AD-1 4-Ch. Analog Input m

Module Since the module has 12-bit resolution, (
Resolution the analog signal is converted into 4096
counts ranging from 0 — 4095 (21?). For
example, a 4mA signal would be 0 and a
20mA signal would be 4095. This is amA
equivalent to a binary value of
0000 0000 0000 to 1111 1111 1111, or 0 4095
000 to FFF hexadecimal. The diagram to Resolution = H—L
the right shows how this relates to the 4095
signal range. H = high limit of the signal range

Each count can alsc be expressed in _ . :
terms of the signal level by using the L = low limit of the signal range

equation shown.
16mA / 4095 = 3.907uA per count

t~Avi-0d

T
O
=
o
5
o
o)
@
=
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Chapter 5: Standard RLL Instructions - ASCII

ASCII Print to V-memory (VPRINT)
The ASCII Print to V-memory
instruction will write a specified ASCII
string into a series of V—memory
registers. Other features include Byre
Swap, options to suppress or convert
lcading zeros or spaces, and _Dare and
_Time options for U.S., European, and
Asian date formars and 12 or 24 hour
time formats.

* Byte Swap: swaps the high-byte and
low=Dbyte within each V—-memory
register the ASCII string is printed to.
Sec the SWAPB instruction for derails.

* Print to Starting V-memory Address:
specifies the beginning of a series of
V-—memory addresses where the ASCII
string will be placed hy the VPRINT

instruction,

* Starting V-memory Address: the first
V-memaory register of the series of
registers specified will contain the
ASCII string’s length in bytes.

* Starting V-memory Address +1: the
2nd and subsequent registers will
contain the ASCIH string printed 1o
V-memory.

Parameter DLOG Range
Print to Starting V—-memory Address |All V-memory

X

VPRINT
- Byte Swap 1
@ Hong ;
Al '
! Al but null !
| . 1

Frint to stating V-memory addiess : (V3000  *

Message:

*

“Reactor temperature =" V3500 "degrees”

-

VPRINT Time / Date Stamping- the codes in the table below can be used in the VPRINT
ASCII string message to “print to V—memory” the current time and/or date.

# . . Charactercode-

Date / Time Stamp Options

1 _Date:us American standard {maonth/day/2 digit year)

2 Datece European standard ~~ |{day/month/2 digil year) T

3 _Datea Asian standard {2 digit year/month/iday} B

4 Time12  |standard 12 hour clock (0—12 hourmin am/pm)

5 _Time:24 " [standard 24 hour clock (0-12 hour:min am/pm) -
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Chapter 5: Standard RLL Instructions - ASCII
.

VPRINT V-memory clement - 1he tollowing modifiers can be used in ehe YPRINT ASCTI
Sring messase o Rt to Ve mtemney” register contents v integer fermae o real formarn, U
Vememory aumber or Vomemary number with ™ and data cope, The dazn tvpes are shown

in the whle below. The Characrer code must be capital fetrers,

NOTE: There must bs a space entered before and after the V-meamary address to separate it from the fext
string. Failure to do this will resutt in an error code 499.

|
1 Trone 6Bt ey (dasimal numben
2 B 4 digit BCD
3 b ‘32l binary (decemal pumbar)
4 DB & digit BCO
b : Floahnq paint number treal numbaer}
G £ Floatin 'poinl'numhei (real rumbar with exponent}

framples:

NVI0O0 Prine binoare D s V7000 far decimal number

V2000 B Prine BODY daa i V2000

Va0 1Y Priny Bty poaeher 5o V2000 00 V000 Fae decimatember

V2000 DB Penne BOEY dasa o V2000 and V200

V0T - 1 Priae oncime e momber in Y2000 200 T gy veal nerber

A20000 F Prin Aoaticg point number in Y2000/ 2001 ax real number with exponent
The followine medifiers can he added woane of the modifies above to suppress or converr

Leading weras o coace, The chormcrer code s be capueal Lerrers,

1 5 ns leadirg spaces
7 co ol |RAdIng spaces 10 76105
2 ! es [padine 20

Foample with V2000 = 0018 thinary torman

1
g g o g
vaono ' i 0 1 B
V2000 B 9 fi 1 2
Ye0Gl ke ! 2
Eoample with Y2000 - qpsp S ey forpued sehore spo space
1 2 3 4
Y2000 s 3 1 8
V2000 B 5p E 1 2
V2000 B3 z' 2
V200060 0 0 1 2

Lo Micre PLEC User Manunal. st Edo Ress B 6703 I 5'—2 19



Chapter 5: Standard RLL Instructions - ASCII

VPRINT V-memory text element — the fellowing is used Tor “printing to V-memorny” text
aterredd i registers, Ulse the i tollowed by the number of characters afrer Vomemary number
for representing the test. [ vow assign "07 as the aumber of characters. the function will read
the characrer count froma the tiese location. Then e will starm ar the nexe V-memory locarion
anvd rewd that number of ASCIH codes for the ext from memory,

Frample:

V000 % 16 10 characrers in V2000 ro V2007 are printed,

V00 P O The charerers in V2001 1o Vs fdererminaed by the number in V20040) will he
printed.

VERINT Bit clement - the tollowing is usedd tor “printing 1o Vomemon” the sure of dic
designaced Bivin V-memory ora canceol relay hit The bir dement can be assigned by the

designacing paine L0 and bit number preceded by the Vememory number or relay number,

The ourput tepe is described as shown in the table below,

T """'l_me" ' EE "Pnﬁﬂif@i-'éh"'(’)_'m'_s‘tatgandb'tbféh OFF state
2 CBOCL ‘ _Prml_ “TRUE™ for an ON state_. _a_nd _‘FALSE‘ for an VOFF slats
3 ONOH Prrimt “ON" for a2n Of state. and “OFF ~ tor an OFF state

Fraumphe:

VN0 1A Peipre the aane of i 13 in V200K in 10 farmear

G0 Drints the stacus of CTOG I 170 formas

C1O0 RO Prrines sl sevpne of CTON 70 TRUTT/EAT SE fornsr

CHO0 : ONVORE Prints the stams o CHO0 in ONSORTF formuac

VOO TS - OO Dpinee the arrns af Bie 15 5 V000 in TRUIFTATSE Rarpaoe

The maximum rienthers of charactess vou can VIRTINT is 128, The number of characrers
reauited For cach dlemenr. regardless of whether the 5, :C0 o 0 moditiers are psed. is Histed

T rlee pahle Taelone

Tert 3 character ' T 1
16 bt tanary 5}
3213t by

4 digit 50D 3
8 digit BCD 3
Floaticy poiat {eal numberi 3
Haating point taeal vath wopnenl 13
A-p arvdexd 2
3it 110 f6rmnat) 1
Bit (TRUE/FALSE fenmat) 5

J

8it (ON/OFF format)
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Chapter 5: Standard RLL Instructions - ASCII
o

Text element - the Tollowing is used tor “printing co V-memery” characwer seeings. The
character strings are defined as the charscrer fmore than 03 ringed by the doubbe quotarion
marks. Two hex numbers preceded by the dollar sign means an 8-bit ASCI character code

Ao, twa characters preceded by the dollar sign is interpreted according ro the following

rahle-
. I T i - st P o
1 55 Dialiar sign (83
2 5 Dowhla quatation ¢}
3 Slar Sl ) Line foed (LF;
4 "SR or SN ' Carriane tetur line fevd (CRLFY
5 SPor Sp formfeed
6 TSRO & ; Cartiage return (CR)}
7 STorst : Tap

The tolowing examples shine varions synias conventions and che lenedy of dhe oupur the
pringer
Lenglh 0 without charactss
A Lopgth 1 vath charactar A
) Lengih 1 vath blark

"5 Length 1 with doubla qucdation mark

TSRSU ‘Length 2 with one GR and one LF

"SGDS0A Length 2 vith ore CR and coe LF
g8 " Length 1 with one § mark

In printing an ardinary line ol wexe, you will need o include double quatation marks betore
and afrer the tost srine. Frror code 499 will occor in the CPUD when the prine inserncrion
contains invalid rext or no quotations, ltis impaorant o rest your VPRINT instruciion data

during rhe applicariom development,
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Chapter 5: Standard RLL Instructions - ASCII

VPRINT Example Combined with PRINTY instruction

The YPRINT instruction is used to create a string in V—memory. The PRINTV is used to print the slring cut

af porl 2.
Creata Sy Panmissive P - R
ci2 I vPAINT ;
23 ! . e | Byl Swam Al
: —_— - [ S UPPp— ¥ i
| _‘ “Elet to address VAGHD |

¥ POFIES

|
]
i VPRINT

Delay ponris e 1er

VPRINT e
s TMA
26 | | e e

Draliay for VPRINT
! 0 completn

T i
‘ !
| , W10 !
| Dalay for Vpnnt to U !
l complat= [ —
] Tt PRiETY
i | Pt Number

St Address

an . e —— e ,_r
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-

ASCII Print from V-memory (PRINTV)
The ASCI Prine from Ve-memory instructton will send an ASCIL string out of the desipnated
communications port from a specifivd serics of V-memory registers for a specified length in
number aof bytes. Other features aclude user specificd Append Characters to be placed after
the desired daa string for devices that require specific termination character(s), Byte Swayp
options, and user specified flags for Busy and Complete.

* Part Number: muse be [M.06 pore 2 {(K2)

* Stare Addeess: specifies the beginning of
serics of Vomemory registers that cantain
the ASCH siring ro print

Number of Byiess specilios the fengtl of

the string 1o print

Append Charactens: specitios ASCH
characters ro be added 1o the end of the
string for devices dhar requare specific

termination chariceers

Byvre Swap: swaps the high-byte and
low=byte withm each V-—memaory register
ot the sreing while printing, See the
SWAPE mscruction Tor details.

Busy Bicc will be ON while the istruction

is printing ASCIT dac

Complere Bie will be set once the ASCI
data has been printed and reser when the
PRINTV instruction permissive birs are

disabled.

/]3]

]

PRINTV
Port Muniber

K2 *

Start Addiess
Nurmber of Bytes :

Append characteds) :

{7 2 Characters

Character Cade 1: hesadscmal

[

;. g{r ﬁé Complete :

Al But Nul

See the previous page for an example using
the PRINTY insrrucrinn.

Port Namher

" St Address
Numbar 6t Byles

Bils: Busy, Camplete

“port 2 (K2)
AIF'VAin'embry
C A V- momory o k1-128
o o0-3777

s Miceo 1PLC Ulser
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