diiihroayanald wszeamnMalnnseil

- | [ ]
seUUUdUABUNIY GPRS

WARNING SYSTEM VIA GPRS

d [ é

e weygse a31439A

wigdud folaniga

Mg Ians o UAT
- . e

) R2RRN 5.0k 79.240
l'(?l”ll'ﬂ”!ll ].! ........... 1essanacsssid TRESIINNETRRN IS
2 1 a Fl 2549 'il"lnuu-uuu..".. .

q“,lﬂa ...... ulllilt“ ITLETET YY)

tﬁm@1ﬁwuﬁﬁaﬂuﬁauﬂﬁquaqn1zﬁmalmmﬁé’nqmiﬁqmﬁmmmmamﬁ'm«ﬁm
aMINIAINTINNTTIANN

TR s = J

MAWIMINITUMIINGN A IMINTINAIANS

o = at

gofumalulatinszeemndudrigammmanszirs

= =T
Umsfinm 2548



WARNING SYSTEM VIA GPRS

PAITHOON SAWANGWONG
SUJIN KITSOPAKUL
SURASIT NANAKORN

A THESIS SUBMITTED IN PARTIAL FULFILLMENT
OF THE REQUIREMENT FOR THE DEGREE OF
BACHELOR OF ENGINEERING IN INSTRUMENTATION ENGINEERING
DEPARTMENT OF INSTRUMENTATION ENGINEERING
FACULTY OF ENGINEERING
KING MONGKUT’S INSTITUTE OF TECHNOLOGY LADKRABANG
2005



MNIFIAINTIHMNTIANN
Az ImInIsumand
aotumaluladnizeeandundrigaunmemansziia

TufuseaiBaaniinug

WitoSaaniimut  szvuududeusiiu GPRS

WARNING SYSTEM VIA GPRS

vinfinmgdari winlugsd  adnaed sr)szdda 46015451
wsgiud  felanina smlszd s 46015470
umqiﬁm‘?‘ o UAT srodsedin 46015473

Py ARINTTUAAATUUNA

MmN NI TUNIINGN

Umisfinm 2548

pwsdRIRulT ygatinug mu;?a%a

w0 unoy Wé.l
!

Mninspioudn
S

¢
(indswdnd  qaadaed)

A t 4 = =, &/
FHINHMAIMINTIHNITIAU



LY - 03 2 []
Widoigantinug  szvuufudeudiu GPRS

WARNING SYSTEM VIA GPRS
vinfnenddan wielwysd  aead stasvdda 46015451
wgtud  delaniga simlszdda 46015470
WegIant W uas sfimfazdwin 46015473
4=t 4 '
p1073t AN WRLIED unvyY
= =&
Umsann 2548
r L
UNAAED

sruuaruguse Tulalugammnssy udhezgresnuumnddndodla udluaiuiiu
¥
viieiimssununnniodend idennuAanmedonszunRas  aaiudinsguaums
a ¥ A - da L ] o o & v g &
N5z UUATIVTRULAZLNIRBUATIUNANA 1A TIIAT U Aozt imansodadulaudlunse
ot @ v Qs ] =4 ¢§ = o‘: 4 L .. 7 B -
Ysurlganszaums Idethaiunam  Fsmsufadonninldudsdmuanudifgyesmsiiani
= =y : 'Q‘ = Q‘& ar i 2y _ -y %4
AnUnAfe dumBuRnlnArzumeFyaadounineiines Tilufmandnlnaszdugavhe
4 ar o v LY 3 @ - - = o o 1
guiluszduinszuaums awnsosensy lAwuaasdyonu@ouinetimes  waziinisd

s s A a = Qo & o ar = \
donmuniia InsAnsiadetraernszihaimth usedudmsszduguiioludiasanduledn



Thesis Title Warning System Via GPRS
Authors Mr, Paithoon Sawangwong
Mr. Sujin  Kitsopakul
Mr. Surasit Nanakomn
Thesis Advisor Asst.Prof. Chuae Nok yoo
Year 2005

ABSTRACT

Any automatic controlled system in industry is always designed as good as we can do but in
the fact, the system 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 wamning 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 warning on monitor. As for the final mistake is the
mistake that process cannot control by itself; therefore the mistake will be showed on monitor and it

will be send as message to chicf or executive’s cell phone for being informed and decision later.
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Maximum power of a Maximum power of a
Power class
GSM 900 mobhile station GSM 1800 mobile station
1 20 W (43 dBm) I W (30dBm)
2 8 W (39 dBm) 0.25 W (24 dBm)
3 5 W {37 dBm)
4 2 W (33 dBm)
5 0.8 W (29 dBm)
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2.1.2.2 BIUY8IT01HGIM (Base Station Subsystem)

Base Station Subsystem (BSS) Usgnaudae 2 drundn Ao Base Transceiver
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A1I19¥ 2.2 5TAUMAINIVOIND 11U BTS MUNIATEI GSM 900 Lag 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 B0W 5W

4 40w 25W

5 20W -

6 10W -

7 5SW €

8 25 W X
Micro - BTS 1 025 W 1.6 W
Micro - BTS 2 008 W 0.5 W
Micro—BTS 3 0.03 W 0.16 W
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fignenlsmeendausiar PN qadu  AumqilinsesInsiiiudazinTesteannsauonios
o P r - o 1 P o A . . & o Vet 3
ﬂtytymmﬂummmm'{é’ mmswmasmﬂumﬁmtyﬂa Processing gain Fahmua vy
whjudasndaussnindadadeyavesid PN dedasimsdavesdoyasie lunsdifiszuy

dedqoadeyadaudns 9600 bps 93141 Processing gain 1M 1.228 Mbps/9600 bps = 128

niowidu 21 dB

222 Wrzianvesswaildlusry CDMA (1S-95)
Tu32UU CDMA AmanAsg 15-95 fints siadanun 3 Uszinn do
1, Walsh code

2. Long PN code

3. Short PN code

swausazdsemn ldgminnidaulussuy 1s-95 Tudnuasfinandndy qaeauid

¥
HaZsWaBrAYBITaNg 3 Uszinneg ldna1adene

2.2.2.1 3% Walsh (Walsh Code)

sWa Walsh 9063 unBnoti1ed1 Hadamard code UsznoudusWaniinaauss
orthogonal sEninfuRInIA 64 wn Taofisiaudasgaiinau iy 64 fin saUsant
sonuutie ¥ i m iy qulsavesdagnafiisasinisde 1,228 Mbps (MuNung: 39T 2 g9

= Ly - . o w oy ¥y 1 v
WUAMUTUUA orthogonal TTHINNUNADIDAIATTUNUTYIY (cross correlation) TEHINNINTE)

)
J

oy o ° ' v o . 4 -
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- o o 4 a M : . ¥ e A 3 =
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lﬂ o . e')nq'._u’:dlﬂ 4 o . aray
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il X =0011 uag Y = 0110
sHa Walsh 21315005719 14990 Hadamard matrices H2m Taedi m fie /12 0

g o W ] L 'V A - '3
MAW AL MIUAY (m = 1,2,4,...) ANTUAUYOI Hadamard matrices T m = 1 ety

H:z
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wazA1 H2m 8uq adhavinanuduiusaelli

Hm Hm
Hazm = _

Hm Hm

Fethuru nsdi m=2"18

0 0O 0O O

O 1 0 1
He= 19 0 1 1

01 1 0

2.2.2.2 3% Long PN

sHaUs2ny Long PN ard1enndvdismansvuia 42 in Taonoieudu il

»
Taseerd10dly maximum length LESRs uag 14 Ind Tudivade T4

42 35 13 31 27 26 25 22 21 i9 18 17
P(x)= X +X + X +X + X + X +X +x +x +x +x +x +

16 10 7 6 3 3 2

X +X +x +Hx+x+x +x +xt+l

]

- 4 4 .
wanlane sHanianuene 27 - 1 = 4.308 x 107 Woanndasinisadis

»
LS

» ¥ »
sHalAUMIAY 1.228 Mbps AausHavzlin1sdne) 41.425 Ju

2.2.2.3 391@ Short PN
¥
s Short PN {iflog 2 qa fis 1 waz Q lasudazgaadreeinnsly

o | dae o = ] & LY =y 2
FWATvmmaT A 15 Un nodedioudu il Insead iy maximum length LESRs uazld

T Tuidlon 2 yade il

is. 13, 9. BT S
Ix)= x +x +x +x +x +x +1

15 12 11 10 [ 5 4 3
Q)= x +x +x +x +x +x +x +x+1
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AN 2.6 LERIINT 15 stage LFSR 11351 Q

Tassadrnyernaesadugasia Short PN Hanvaskafiuaaslunmd 2.5 uns
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26.66 ms

2.2.3 minadggnamnaaiiigmimingdn (Forward Link)
o A = ol [ - w A o M an 1
dyaraddluiemannaoiign lUdundes InsAniindonfinsofiSond1 Froward
4 »
link WU Usznoudsresdggnavianun 4 1lszian A
- %99deyn) 10 IWaeA(Forward pilot channel)

¥ g9 1 F4 Tns butrdu (Forward synchronization channel)

iﬂaﬁ'ﬁyiymm 994 (Forward paging channel)

o3y IUNT AN (Forward traffic channel)

Taonduwninilanudaunse i adyun 4 tszmnsndu 18 aonua iy 64
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(wonaue  duvesdygradilntlumsy dilinslfoufeeld wash code yafi 32
(wa2nawe uadminiiusedaygounsiefogiimald walsh code yait 1-7 (WI-W7) oa

aud iy uazyeadgananimnnee 1 ws-w3l uaz wil-wed
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I PN code
WO 1.2288 MHz
1.2288 MHz
|
v + -
guimmua AN QPSK fgera RF
+ > ——
~ Modulator
+ -
e
Q PN code AU (1-10) )
1.2288 MHz

A 2.8 i udygne noea

o o L4 ar a1 &
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sosdoyg e lns Tumdu (synchronization channel) iI'13dwmiudedoyan
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Wwaz
1.2288 Mcps
Maodulation Modulation
Code Symbol Symbol Symbat
2,400 sps 4800 sps 4800 sps
Sync channel
1,200 bps Convolutional
™ Encoder > Ri;y):‘tﬁl%n R InteBrlloet;kver *
Rate=1/2 K=9
I PN code
WO 1.2288 Mcps
1.2288 Mcps
]
ey RF
e QPSK
P Modulator
+ -
153
Q PN code A (1-10)
1.2268 Mcps

i 2.9 wesaddyanadelngs luwdu

P n’r‘ o L 1 -8 [ 1
910 2.9 Tudnusniadeyafideluvesdgyanudadezgmit i
pszuuntsiTevesdygrunsu TagFuififasnimsdisfoiiiy R = % uazll constraint

span 11 9 Tawga Tnd Tuidloadldilsznoudau

2,03, 8 7 8
gx)=1l+x+x +Xx +X +Xx +Xx

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

» v
dwfuTnssainvensendisianouTigduillduaad 1 lunmiz.ondaen
: ] L3 1 L4 @ = ﬂl J ] o 1 :I’
friunsdhniagesdyanauddaniisvedeyaiutiumiduiiu 2.4 ksps Yoyamariioz
. . ; iat o 4 4
gmir TR IuNTEUIUNS symbol repetition 1o 1 ¥ yadoyanfidnsuiugediudiu 4.8 keps
:5 o j = o' e A =
vinini1 hhid199s8umesdn (block iinterleave) 1OAANAATENUVINNUAAND ALY
dized neufiszgnanlineendis Walsh code yAfl 32 fidns1Fild 12288 Mcps
sasriafi 19 lumsadsdgygravesrssdygrudlns luadulinuniiiy
1,200 bps  TasgruuuTnseadreveadeyaierdeesnutiaiiugrsnaridondgulesivsy

- ey " o P ]
(superframe) Hafluuaiidy 80 ms wazlfdaianua 96 fin gaInd 2.10 trznov lunila
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glofivsuazuTIPNTL (frame) ¥11A 32 T 117w 3 sy Faudazmsusziinrueraviiy
26.66 ms nwlundazWsuyseneudie 2 dau Ao fin SOM (Start of Message) A Sync
channel frame body Tudauves SOM fianwen 1 i Tasfinihfidud s s imsudand
fursgenin (message) galmindely fudiflo som=1 uﬂm'iuﬂmﬁvmsqqm?uﬁwm
fonrmugalni uazdh soM=0 umasindiudoniudiufimie fonrudfezuussyasly
-ﬁmﬁ’tyq;1m=§aﬁi{ﬁzﬂuuuﬁ’eﬁuﬁmluehurhwmmwﬁ 2.10 Tud7uves 8 Tnitsn (message
length field) T3 mTuvenisnnuenvestenay vintuaiudae message body field #4
ussydeyariieg Aroriigwdesmsszdeoen T IWindes Tnsdnst ludauiitvuian e
TimineuTnefifrszning 2-2002 fin faudasfto CRC field il 13dwivl$lumaredy
ANURANIAYEINSAIdBYA A1 CRC ficld A1UIBDIN message length field LD message

body field Taup1fo Ind Tuidiva
g =1+x+x +x +x +x' +x "+ x7+ x4 x" + x4+ M x4+ "

- . Gy - COS W . AA

l Syoes Chaine suberame Sync channei superframe

Syng channel frame

+——— 372015, 2667 mMs -~ .
o e O~
F‘ Syne o sher ame by 9 Sy channel frame hody 9 Syne charne’ frame body
Sync channel message capsule
r
Nenag de ot N T N pey SR fein Paclring feld
- e . - SN N I -
!
W T T e S CRANRE! NRSSAYe T T T e e '1'" Pagd.ng as requireg —+
Qg tuls -

Sync chanrel message + Padding

T VesEgye bloME Rener O Sync channe. sLpertamas needen 1or MESSEQE raNsmssicn

i 210 Tnssadadsuiazjduuuvesieyadi ¥ uvosdyonaderd
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TnssrhsvensrdmiuIndTudvathiduiisnvasdafiuandlunwd 2.11
daunesdhed cre TaosnilTanendndalupli 2.12 drutumeuniriuvesiaey
@haer CRC TiwaziBuadeiian Suusnsssuushinisdamvessna smmesudnz @1
st 1 Havua mmfuﬂi’urr"iﬂfﬁmaaﬂ'lﬁﬁ"'m;ﬂuﬁuuﬁaﬁfu'ﬁ'ﬂqnTﬂumwmmtﬁwm
2esuashiMIFon29es gate (€idaofy ndwnfiszru 1@ lidudmau x seu W
mstfudumisvosaiasavissnhdedensudnusnces Tna Tudoouny  wioudushu
Whmsila gate von wazaoe e siemludauaeiillen 30 sou Falugniiod
svuuezlddnes CRC eenmudmawiidu 30 fafivieen ﬁgﬂ“f‘ﬁayn k finfnananil

Y3210UA message length field §119U 8 Tialag message body field DN§11U 2-2002 Tin

| i T B r

'X.D,é}l.D ,é}x.{:} ”D‘X'D .‘,D ’éI'D "é}"[:l ,éx,Di,.Dx.D. .é ,-D ,é _-r—! "i" -

(t}-( }~_[

E}' [kEF

JE w7 FA T 7] ri- ,Mi

o % B R bl
|

awi 2.1 TassadhevesTwd Tudiond 19 unsdhs e cre vosdgygraided

R ‘i"“ s ':-r [
NCEI LV I BN

3
o
Q:h
T

H
i
' dHuRANUNITE1T¥A CRC

L3

> Haue k OF « CRC Dm)

Toua k U >

awidi 212 Tassafavensendhsia cRC veadgonaidan

62680
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2.2.3.3 ¥0369)6 1041084 (Forward Paging Channel)

youdeyg 1Ny (paging channel) & Bdmividaariignlflumsine
(page) winfumdmmisvounioaInsdmindesmsseiadedan  unendnnfiaeriigi
ansofasefuinies Insfwindesns Widaftsaastdosdygramsiln (raffic channel)
dmivlflunsaadeiutdeyavesdldnelyl saniindoyaitlddeil 2 vum fe 9,600 nie
4,800 bps Tasiivmnannuenrveardsumini 20 ms g Walsh code #ldae Wi1-w7 (e
me: lunsdiigaaia wi-w?  §180ms1devegssiufirunsaiie 1ntaillunisds
dygradeyavosdld1dne i ldduseadamunsWAin (taffic channel) uny q-nfumau

msadadgygnramede1dlunmi 2.13

Coda Symbal
19.2 ksps Madulation Symbal Modulati
Paging channel ulation
"99‘ gksps 9.6 ksps 19.2 ksps Symbol
4.8 ksps Convolutional st Block 19.2 keps
— i, 17 ™| Repeiion *1 tnteri
Rate=1/2 K=9 pe nterleaver
| PN code
W1 - WY 1.2288 Mcps
1.2288 Mcps
I
oy RF
QPSK w

— =

Modulator

19.2 ksps 3
Long Code Q
ong - :
® | Gennerator = Decimator T
Q PN code pduv G-10)
1.2288 Mcps

¥ ¥
A 2.13 Suasumsadadygouneds

¥ ]
hdwundygmmetesssgminn Midhsvasdesdygnunou Tgduniisan

A Wiy R = ¥ uazdl constraint span 1y 9 Tassa Tnd Tuiflvaiilfrlsznaudau

2 3 5 7 &
gX)=1+x+x +x +x +X+x

2 3 8
g =1+x"+x +x'+x
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d‘ i Q@ oy Q' J r L] »r
wafl IdRedeyaiiidayimsdaiuiu 2 i1 fie Wy 9,600 sps uaz 19.2
» t »
ksps 910111 11JH142993 Symbol Repetition e 1fidRTImsdveis 2 Uszinniisumiiu
] - Lt [ 3 - -
iy 19.6 ksps uazimsdumaiivdoyansinor 20 ms (NonAranIENUYOIMIWARNAA
a i - J 1 @

wnndisadaernfadunntesdeoyio

dygrafieanvinsssdumesavivzgmitldaunsudia (scramble) Tawnis
] o w d & .
11110 (modulo-2) ﬁumam&ymmﬁﬂf‘:wummws long code generator U8 decimator
d7UVDIN05 long code generator Uanwaizlnssaiudwmaslunwn 2,13 mwluaes
Ussnoudaud 11989 42-bit Long Code Mask Hivimihiilumsdmuagiliuiuvesmsaunsy

¥ v ]
iindoya jUuvLves code mask yRltlilnseadredafiuanslunni 2.13 long code generator
{a v o s v w deao a4 o & A , , 4 .
il uiadWudyyuiiidnsidnegh 1.2288 keps Aaufiannudigaees decimator Favin
J oy, g e 'dJ - 3 s [ ‘:{
whnlunsRusmzliausnvesdwudygpaniisaninaanaunfeng  dudyguiioen
- =1 J a - 1

9IN19T BB aNAD 19.2 ksps eI I msaunsuiane T

o v s & d o oar - e ¥ ar o

dmivduaounmteneslidnyasindoruvesdyau 2 Usuansnnld

na1aineunt1 Taold walsh code ya¥i W1-w7

2.2.3.4 voafgonam W n(Forward Traffic Channel)

$OIdYYIUNTINAN (waffic  channel) T A Fufudsdygrandos
uazdoyg iy 4 aneadaanmiiins auuesdld waish code gaitaiariman1d
fifle we-w31, w33-we3 uaz wi-w7 (iswizaafin 14 I ¥ nueddy) sanidadoyn

a oA a' P =
¥ lumsdaiifanua 4 wu fie 1,200 2,400 4,800 1AZ9,600bps TaufvurAveIMTiun sl

AWITAMNNI 20 ms
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E rd traffic channe! Code Modulstion
orwa Symbol Symbol
172,80,400r16 | Add CRC ym ¥ Modutation
bitframe for Add B-bit Convolutional Symbol Block Symbol
— 06003 Encode - Encoder L o -l
4500 Tall Rata=1/2.Ks9 Repaetition Intereaver
bpaRatas
8.6 kbps 9.6 kbpe 8.8 kbps 18.2 kbps 19.2 kbps
4.0 kbps 4.4 kbps 4.8 kbps 0.6 kbps
2.0 kbps 2.0 kbps 2.4 kbpe 4.8 kbps
0.8 kbps 0.8 kbes 1.2 kbps 1.2 kbps
Power
control Walgh | PN code

bits function 1.2288 Mcps
BOObps 1 2288 Meps

deyom RF
19.2 ksps QPSK L

Modulator
Long code "
mask far 19.2 keps | T

Long Code
USeS M—8 connerator ®| Decirmator Q PN code ﬂﬁuYITH({I-IO)

1.2268 Mcps

1.228 Mcps

¥ »
Ml 2.14 TurounsadagesdggnumsvHn

AN 2.14 uﬂm{fuﬁaumsﬁ%'wafmﬁ’iymmﬂﬂﬂﬂn st ludunoy
usn q widnpuzadivfudoadyaalszandui 1defuis13udate Tnaid e
yoady g 1unvuneulagdu n1391 Symbol  repetition wazAITRIBUMBT AV &9ty
ﬁ’cytmmﬁ‘lﬁ'ﬁazmmﬁ'lmsmmsmﬁamﬂau'luﬂsti'iumaimﬁ’tymmmn%‘q MINuA NSl
vearoedganansMANeziini19 long code mask Auans1aly Taslnsaadrefi ldidnuos
Fanamalunnd 2.15 duves Permuted ESN 1uldnanmsadudiumisysefialu ESN
waaslunwd 2.16 Tnefididudaiine
Permuted ESN = {E,, E, , E,,, Eiy, Eq o Epp By By B B, B E g B En B B,
B, By By B Eu Era B 0B, 1By B Eg By Ey F o

P = L - o o . T
Wfﬂﬂﬂ“ﬁﬂ‘i”ﬂ15ﬁﬂUﬂ‘?ll“u@ﬂlﬁﬂﬂﬂﬂ?’]uﬁﬂﬂuﬁ (correlation) SEHIN9 long

code tiAazYA

M

Joyafideriusesdgygransmilnilez 185unsUnflessinmsdnila 18 Tay

. . = - £ a o

113 19 private long code mask UNY public long code mask #1010 FalamlnAudinish
[ »

seuuetBouly1d private code mask 1A ABIN1TMINTZUIUNT authentication

NBUIALD
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41 3z 31 0
1100011000 Permuted ESN

AN 2.15 3 waztﬁaﬂ;ﬂuuwm Forward traffic channel public long code mask

31 24 23 18 17 0

FCC Allocation
Number

MFR Code Serial Number

mnfl 2.16 TwazBuagtuyued ESN

¥
wenviniiszuudafinsunsniinmmya lugesdygnamnsmitndmiuldin
] ¥
nsnuguindsdeveunies Insfmilieglussdumnzay Taslumsdaiuzdaiios 1 i
! a ey o d A o o
Y1} ¥393a1 1.25 ms (800 bps) winilafideosniiniiiu 0 AvuisarmdunsesInsinesdes
a @ o o w o @ 1 J o o v PN o 8 ﬂ A o dd
wnmrlSununfeidaeshididaunilesau uanintafinseeniinuilu 1n3ee Insimin

srAssliunafidanens

2.2.4 migadagnaaninsdmn ldwaoitigiu (Reverse Link)
9 o LN = [ o dl o o =t M da ]
dnfumsdadygia luiemnn Insdwimaoud Wlfsaorfigiunsensonn
¥ []
Reverse  link  wuiinnududouniilufisnisasadudin magidavesdgygai
A Qs 1 .} 13 1 A [=) o o o o 1 [
inTos Insfmaesniivinaseuniuiiomoududdivesdyguiidiesneinaniiig v
o q’: - = o L] (Y o o L : - = o ot
fFaiulsdesiinsidswoyesdyguidudoundi Bneianifigudadiniglfaweinia
] ) ¥
wayai s svayssanmlumsiudygnm msdedagrulufamediifes 2 dszian
-
Ao
- $pad Y IRUenww (Access channel)
- ¥y gUNIIHRNVINAY (Reverse traffic channel)
qanpazveInITisresdga lufinnis Reverse link 18 1unni 2.17 dunanlu
L 4
= & o ar ol ] LT A ]
NANN reverse link UHDIAUYAITHT long PN r'flum1ixuﬂsztnmawmﬁmty1mmuﬂﬂmqinﬂ

Tunsdives forward link A 1F5ia waish udnisuenfalszinnvesvesdaygu
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Reversa CDMA Channel
(1.2288 MHz)
AD":“’ sessenseoe A“:” Tr':fﬁc sesscsvescscesseee Tr::ﬂc
-t ioqt‘r’tytymﬁﬁmua'iﬂum Long PN Code >

AN 2.17 MItavedgganidioonlavnies Insfwimasuin

2.2.4.1 ¥03T 00y 101080188 (Access channel)

Tudmveasosdganaueniad (Access channel) ivthnanaeldlumsda

o o a o a ! & - 4
dygrudauuaiosn WnanfignuneveTunisdade lunsdinglédenisez Inseen uaz

¥ ]
Mrvosdygrauiilunis Tarsududygradauuaieidisenuivinanifigiuniunig

YaedeygIunede Sasin1sdevosrosdayia access fmuaidfusinai13n 4,800 bps Taw

4 X
slunutumsdaiuldmsunnamiiny 20 ms  a3dr dFygrafisedieondivosdyga

access VEATIIUNIZUIUMIAN Aanuaasluning 2.18

Code Code
Symbol Symbol
4.4 kbps 4.8 kbps 14.4 kspe 28.8 ksps
Modulation
information Bits ,I‘Edd g::t CoEvuc:;J;ional Symbol Block Symbol
; — Enc —— N e L l————
(B8 bits/rame) Tai Ra‘en_, ,;K,g Repetition Interleaver
| PN code
1.2288 Mcps
Modulation Symbol
{Watsh chip}
4.8 ksps (307.2 Kcps)
84-ary QPSK

#- orthogonal [

modulator

PN chip

Long Code
Gennerator

|

Long CodeMask

1.2288 Mcps

12 PN chip

Delay

Q PN codae
1.2288 Mcps

Modulator Eww'm RF

&
AUWTH (1-10)

[] L4
mnii 218 vurounmsadamadadygadmsudasiresdygruusnaaly

= A o o M P o ~
Aennnnn Insdwiindounludaaaiigu
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Tnseadraveasuisesniilu 2 dau fvinformation bits§ 1421 88w azencoder
] » ¥
taildn 8 U q31N11.18 Usznoy duiudanianaelinunmifiy (88+8)/20 ms = 4,800 bps
< s | w o - o < 4
nmiusgth liumadistauuuneuTagiufior 88 in Taverduaseslugiliin.ie duih
2esdiiafiisas msidsWaiiy 1/3 uaeil constraint length 1M1YU 9 @YD lencode tail
o - ) ¥ 0 (6‘: ] - 3 o o ]
§1uau 8 imvzdmualdiisuiluguininuedouiisshmsdisdeenlugalesiiuinees
o - - I o o L4
e lfuszneudiedndsSmaesianua 8 &7 2301uanueq Ta 2 8n 3 &2 uagiigunsed
o o w A . ¥ o ! o dd =1 9’
a3ng0n 1 ddaimiiuseuivdinnsadniiideinmsressuinuogan 2 Aazda

W :: " o o = J 1
11ﬁ\?i]'lﬂﬂﬂ?ﬂﬂ'l'ﬂ'l,l"liﬁmla"mﬂ'J'l‘lJﬁﬁElgﬂi]S'ﬁ“ﬂﬂu 3 m1nmmi'f|u 14,400 bps

2.2.4.2 yeadggnam¥lnvindu (Reverse traffic channel)
T ¥ ]
Awf 2.19 uaras Tassadavunouvesnsad uyesdggamsdinfived
w A ol o o = o ° o
vin Insdwindeun ldaoigm svndadedygyroudoat sl 1s-95 szdmuauninng
o 4 ] = d o ' PR |
(packet) S1UNTIANINAYN 20 ms Tasfurnanumnainfiaiint linsiailvuegiu
M
Yinamsyavesf 1 Tnsdnd Tav1s-9s TAnlssiinveuinnasaniluvisnuns 4 uuy a3
ueraa 1A luasneh 2.3 dggpai Ao inhuaasluained 2.3 ssd ldidsdaurunsu lagdu
et o o L. 1 ¥ o & F) o A P
hiisaTnIsds WAty 1/3 uazdin Constraint length iy 9 davin W nfluiiteriar Code
tail 80 8 TansMedwaasluniufsidu Funadinsdindasinisdedoya 4,800 une
o Q‘ - = A ' -
9,600 bps 121in13 193+far CRC iRuBLRmApdulumsns wasuhilnuianaialudoys
- ! -~ 1 u @ OJ il 1 L) o/ 4 = r as
Anvunieli asesdrsdenou Tagdunldi Inssahagudorduivlunsdivesyesdygyn

HenIEErAIRLAAY 1‘5’114:‘!1?‘ 2.19

11191 23 Tassadsveadinmng

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
Revarsa traffic channel Symbol Symba ‘
172, 80, 40 or 16 ym 4 Madulation
bitframe Add 8-blt Convoiutional Symbol Block Symbol
—» Add CRC ode [~ Encoder [—p - .
! Enco Reteaira K=o Rapatition Interteaver

8.6 kbps 9.2 kbps 8.6 kbps 28.8kbps 28.8 kbps

4.0 kbps 4.4 kbpa 4.8 kbps 14.4 kbps

2.0 kbps 2.0 kbps 2.4 kbps 7.2 kbps

0.8 kbps 0.5 kbps 1.2k 3.8k

g P bos bos 28.8 kbpa
Frame Data | PN gode
Rate 1.2288 Mcps
Moduiation Symbol
(Walah chip)
G4-ary P #q5w RF
#| arthogonal R[::r.::o?nuirzs;r Mod ?kt; >
modulator odulator
4.8 ksps
(307.2 keps) Ceha oo
ong @ PN coda 4
G-nnTmtor 1.2288 Mcps afun (110
Long CodaMask

H » 1 ]
mnifl 2.19 Jupeumsaiadgygramsmilnluimmana Insfriindoun ludeariig

] ¥
dygaildnnieadisdarsesdygrunouTagfuiueei 1didees
=t &£ o i & a Y Y P a1 W
symbol repetition ¥R MTA mutadoyaduieidasdafvieeniiduvidy 28.8 kbps
» ¥

mrzazfilunsdisasfiavidrisaniadu R exfimsdefiaiud on 9,600/R-1 A¥1 13U
&rénarfiavudaiinudiu 4,800 bps vzfintsdudazindisnvniedn ﬂ1ﬂ1fuﬁ'agfg1mﬁ1ﬁfﬂz
Mlihmssumesangosranudaniifuanuoavemilarsavie 20 msiifesnndas
fianoumaiidumeaniinuvifu 28.8 kbps Foiulugrant 20 ms ssilénanfionadu
576 1in(32x18) Fesrhuiimsdumesad&a3s mameadulunsdlvesvesdyguueniya
FuensProuniiilunmi 2.19

ludAudnnfioluaduves199s 64-ary orthogonal modulator sztladeyat
0z 6 il Walsh code AL 64 FUd msfild 6 Tafifioaunenaisf walsh
code #14iTlaminn 2° = 64 yariuies wa 8ARe foyafifisns 51 dind 28 800/6x14 =307.2
k Walsh cps (keps) 17014 4.8 k Walsh sps datnadinisth Walsh code Ml lumsdedoya
Tufirmeniniados TnsdmiluSsaanilgiy (reverse link) uande9 s 1S Tae lums
dedoynludinns et (forward link) 06195191 Tunsives forward link Tenuaiiiddmsy
whensesdggueomily 64 ¥oq

Foygnafi1491n2993 64-ary orthogonal modulator 391111412997 Data burst
randomizer éaﬁ1311?1"!;;lﬂﬂuﬁzﬂﬂlﬂﬂl#ﬂﬁﬂﬁﬁmm1mﬁ‘§1°ﬂﬂuﬂﬂﬂ1ﬂ Fameanuiaes

t 4 . »
dwfleziinanssnudedgygnadmmensdiidasiiiavesdeyalifdinit 9,600 bps MU
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Taveziimataunztlaunaluyn  ¥20981 1.25 ms #3ayn q 36 in $asnmalalase
5num=ﬁqﬁ'uﬁmluzﬂﬁ 2.20 vz 18797 duty cycle YoamsdRisaT1iin 9,600, 4,800, 2,400,
1o 1,200bps 9eTiAuAfu100, 50, 25, UAT12.5 % Awddu msi hiflmsdsdygaeen’ll
Tuegnaniuiiss Tend mszazseaalinadygrasuniunielussiuald Feez

. o a 4
dawa Tasasa I szuuennsasesluduglduins 1duniiy

20 ms (576 bit)

— :4— 1.25 ms (36 bit)

8,600 bps

—— i A ——

4,800 bps

2,400 bps
I
I

I 1,200 bps

— e — — S —

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

AN 2.20 Aasdamatiatlamnadmiunisdmdanidaniaie
L ] ]
Tudureudmndynunlavzih liaulsavondusWa long PN #lldnsn
- ¢ 1 e ar - o w 4
Filehnfiu 1.2288 Meps  Tawordvasvsuvuidsiy lunsdivessesdaginiuenise 49015
o : as d g i 3 a
aufsadgyananiu Insdwviudaznieaseldym public long code mask fiumnaafiu qlnsead

$16A21BUAVDA public long code mask A 1% uTasd a1 forward traffic ‘14 Tunwi 2.21

41 32 3 0
1100011000 Permuted ESN

AW 2.21 swazidongiiuuuves Public long code mask
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2.2.5 gridnyaizuazdoRvYeIITUY CDMA

- Tann@luluszndnunsaununvesuyudeziidios 35 % veanamanuaiiuiti
Fygnaufusvesdyn damimdsszndumsis luszuu coMa ﬁutdmmmﬂiﬁmmn
auazgndn ¥ ldveadygnaveudvatunun ﬁ'afuﬁﬁmi‘fmqﬁ'mﬁhlﬂﬁmiuﬂﬁﬁmvﬁa'h

- w e e g 4 w
nadggnasuaiuszninduedfld o nanfuq faaasdie dslaondnmaudaerney

analAde 65 % ﬁ"uuuwﬁa'hmmmmtﬁuﬂmﬂmmwmﬁzum{u54 31911
- unsdsdoyafisnsimsdagen umnandi 10 kbps 1Aq tuszuy FDMA uaz
ToMA $uiludeserforsesdnaelames lunisandea afifondi intersymbol interference
Fudannmsuivesdygaiiiesnnnsalsavesiiog luvmrreesmaduvesszuy COMA
hifinusududesldraesdare lawe SdmTumnlfuudyddgane uddeseifvaes
"

P & - & P, 4 P L
NI TLIRADS (correlator) lWﬂ1%’1uﬂ17ﬂﬂlﬂﬁﬂ (despread) TYYIUNAUUTBINOTIAURADIUUY

anyFudoutoundnesanie lawes

»
LA L]

a | o o =y o
- 5211 CDMA 1 0vsiudadngiisaga@admiunsounquusnag nitniuidie
= w’: =% q’: o o J P o o v
uazazaIntumsfads Snndalssudamiof luns famnugnsoiday
& 1 9 a4 = - o LY 4 o b -l <
- winsnnTuudazigad Inauingaautiduriuiadhiduiludeafinueudaed 1n
o & = a 4 Aelw w o 4 o o o ¥ o =
anuanil ldBnauamiiclunsdifid Insdwinaounnnraduils I gadinafiss ms
o y N & i [} o i
neuaeanLLuTliFon i1 soft handoff &#19910 hard handoff a3 hiflanusuiiudeanlasu
= ] ¢
ANUTVBINAUNIY
o o o ' WLV & ' \ 4 A
- Tuszuy TDMA finrwduiudeaiusesinghtonds guard time Buwanilauie
] »
floadu Ll doyaiegauaz Imiadeaiansvudu dauszun TomMa uhiduiludesd
¥ ¥ ]
guard time 180 INS1IzRETUTIIMAT i msodun gl sz @niamnisdadoyald
2
geiuld
- szuu coMA - Liffanuduiiudestantina@dmiunsldnundndudmiy
ot 1 ar o & = L 5] A o a & ]
wadneg lndiu vudswadfegaanunauiseldnduanudieadu1d deiennszuudy
T v :lv = o ' - v el g P
(U FDMA (s 1z3zuimariidesiinisisuinawdesnilungun uazwadnldnaunni
] 1 4
wurdudufludesagrrafuioinefoanrnansznuves Cp — Channel Interference AN
7 o i L] 0w o o y 1
1ulse Tominnmlnaduarudfiiogediefifavesszuy CDMA Tadiszdninmadnit I8
nnanugigend uazsesiuiamdlduins Tdunnnh
- flgwuaznansznuveunafIren I aed g IMLLLLO N TINANY (wideband) §i
] v »
vosntufiefisudumasdedoyauuunounnudiuny (narowband) AITUMIBOMILUSZUY
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wedansilgvivsuradsvalinnududeuioond
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2.3 mIAaAerMIIVeYNIN

‘ ]
2.3.1 HUGIUMITOTIIHULBYNTY
' 5 F] - ¢ & - ]
Sudhamsdemsuuueynsuluniesneuiuneiiueiinnudlumsdomsdh
' s L ' A ﬂ ' o ) ' 4
ndmuuvn vadinmszhmsaedeudedeyacuueynsuiiunsdedoyaiiaz inuanedn
T : = ar [ LY 4 g/ ol d s
vuudedoyaldniazuaien Tandeudu dwalinisdeasdeyanuueyniuiinangd
ATV
¥ T
uahmsdideyanuuoynnniviidefmilonhnmsdudoyauuuvuifie meannse
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dadoyaldszezman lnandwuuvun  Bansansdggnai 196slidesndimsdadoyauun
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vdndau msdemsuuueynsumunsanisseniiu 3 gl

- Simplex auisadsdayat¥adiudor Wumsdemmadion

- Half-Duplex annsadadoyalinlarenn tagmunsefudeyanimlawmald ud
TuannsahimsdaesSutoyalunaudaiy

- Full-Duplex tnunsodu-diveyaldlunanuvadu

9 [
wenniniidsaunsantinlszmnsesnisdomsuuvayniuaudnsardggialunsd 14en

)
2 Hyvhe
4 - o 4 - o o v
- misdomsuuugalnstia (Synchronous) Mo suuuEs Iaswaile: Iddyg
& B L. L] L) = e -&

wiIRmnInRuAsTudsdyg e i swRdusiansufiames Tavesimedgygisuduniluily
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mwdggnannin dwusaduntiaiuaiodeya

Hyg Ui

f=7
=
o
o
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- msfemsuuvesdeTnsia (Asynchronous) mﬁﬁ"ﬂfmufu'uax%e'[ﬂsﬁmfm:wmuﬁayn
o uded uavz 1 unsdedoya nie Bit Pattem (fudrituadidu lnusailudau
Gududoya daTmududoya daulmuniuduasreaeuanugndesvasdoya unzdau
Twuiudniladedoya Taed sefmunlfdygnauninuvfuianiads uasmasy
mm151u'umnmfa'ﬁ'wmmuaqnwﬁmmuﬁ'lﬁ's"um‘mﬁuuatiuqngmiﬂﬁﬁﬁe
ﬂwﬁuTﬂu'l%’qmﬁ'umimms'umuﬁy’qmsr‘iami HAEMIAILAUNTIGATIMATTNIUAD

WIAT§IU RS-232

2.3.2 1NAI§ W RS-232C
iv 3o A A '
sy Rs-232¢ ihanas it 1dfunsesnunuuiiediszvi ligilnsaldena
- 1 @ ¥ s e [ J ¥
nnduindisfumusadhauinduld  mespuvawyiialdiumsesnuuuiun  ud
ﬂ{ Qs £y o 1 P - J
wasg i 1dsunawiion  warl¥fuednnharnannhqafio wasgiu Rs-232C dagn
Usemaldludl 1969 Tavaunugaamnssudidansoding (Electronic Industries Association :
- w A ] =
E1A) Tugausng mistumediauuy RS-232C gresnuuudmiudendemosiiuea (DTE :
. - 2 d A ] , 3 td é Qs
Data Terminal Equipment) A T3iAy (DEC : Data Communication Equipment) vefifitetinafu

Tildifamsdadeyauumedu@ordy

' v oh 7 o S
1AsgIY RS-232¢ MRnivginsaioendly 2 dszinn degilnielifsaealszaniiffe
1. qunsal DTE (Data Terminal Equipment) 1ugunsaifviudadoya (odya)

2. Qﬂﬂi of DEC (DEC : Data Communication Equipment) aﬁuqﬂﬂsﬂfﬁ MIUT U‘ﬁ'mqjlﬁ

(PuNn)

annsgIe Rs-232C udnoudlnmed DTE euiludd dwnoudinmes DCE
ﬁ o e & o el e ¥ o ¥ ﬁ P
vziilud il Fanouninmoifiden ¥ uegeaifluriia D-Type iy 9 v1 uazuuy 25 11 Taw
¥
- ar ' e = ¢ o o v r
LAAAIDYNAINBUNUADT STALLIIAUILNAITZNIN 43 V DA +15V
dmiuanin High unzaotn Low 12liizAuusafuIznIg +3 V 09 +15V annse
fudsdoyaldfnnusrvessedygnugaga 50 Ya nie 150 was uaddosnsdoanssy

gunssidufegrindunng ssuiludealdqunsalug dhvhe wu ms 1 Tudy dudy
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) +
2.3.3 Nuaisgave Moy Il

»
dmiunvazieaveseodggnaniulszneuluday

- Transmit Data : TD lédmivdedoyaoynsueenninneufiunes

- 2. or = o
- Receive Data : RD Vdmivivdoyaeynsudnndineuiiuned
- Request To Send : RST Wdmiudadeyalildigunialilmonis iiedes

voldgunsailaensdsdeyanduin

& B 1 { A 1 4
Clear To Send : CTS 1¥dmiuasnasuignisinidoudodonioudiz

Sudoyan’e’li Tavezaoviudyg i RTS Wonn

1 o o ]
athanieunveiaedeyneann1avl TD

- Data Set Ready : DSR ¥dmiuaseaeumiFoudafusznieneuia-
wasAugUnsaitatonis veldgiu DTR

- Signal Ground : SG Hunsdveeszuy

- Carrier Detect :CD Wiie Active (ifefinmadedoyga Carrier 910 Tt

- Data Terminal Ready : DTR  19dmiuusnld ginseltlasnisduihdeants

» 3
ﬁﬂﬂﬂﬁ"]ﬂTﬂU‘U? DTR uﬁﬂﬂ%ﬂﬂﬂﬂﬁ’ﬂ‘]ﬂ DSR v94

qunsellaions
. L =lv ) A o o e -
- Ring Indicator : RI viii9z Active tile luau 1afudeygruiSonidien

o 4
a0 InsAns

Micro -a4——-m— - PC-AT Pinouts
RJ45 Connector 9-pin D-shell
1* 1DCD
TXD 3 —————@ 2 RTX
RXD 4 -¢———— 3 TXD
DSR2 4DTR
GND 5 5GND
6 DSR
CTS 7 7RTS
RTS 6 ﬂ [: 8CTS
9RI
chassis 8 wf————r——we—{fi caise of
ground the connector

- & ' o P
AINN 2.23 ANTIIFONABADUIUNIADT
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A Y
2. 4 insvamuguuulilsunsild
pLC dluginsallefaaias (Solid State) MMMUVVALIN (Logic Function) N13
o o al g 8 [ o
POAUUUMITIUYES PLC 1Fdmivaauguassuiumshiauyeunisainsuazginsel
- o [ & s - L =t W
m3 1§ (PLC) dmFvapuiniesdniniegnsaianeg lulssnvgaamnsiuseiide
r -] J a =y .’l S o
TanBouninsldszvuvessind Relay) daiufussdoadumeld azhudelinnusuily
¥ a a A o o o T S - v A o
whsulasunszinunssaaniodaumaniedng  Aedosduaelnl  dudoname:
aldwguddonlaouninld rLc  udansulfounssuiuntswiinfsinlddw Tasnsnlaou
T h’r’ d’ g ar g/ = A A A 1 & o
Tsunsulniminiu wanswiiuds pLC Galdszvulada-ame Saindedeniszvuauiu
nszud IWdesndn uazazainndisAsevyion1siiny
o d’.‘ o o l:a ar L)
vandmsiugmudpinssinuguiinhauludnvaziegass ds «ila” -
» ¥ 3
g™ u3e0 “ON” - “OFF” w3edgygnaansamnin uatlegiuithildifhuduiitnde luiuda fia
at | 1 A A o o 4 = = o w r-!y
A1NINTUAZ A Input LuDEIIBY HiDdRQIMPLIABA (Analog) W TuilSyanilwuativdl
T e inlflumsaauguamsiinuvesnssuaums - Tasmsdanmisuazgmsdans
& o = <& § [ 1 5 a
wazgamuneiiunneeuiuees  Suilunisfoarsdoyaduszndiunies PLC Au

- 4 o s J
ABUNIAUNDT Lﬂuﬂﬁiﬁizﬂ'Uﬂ']iﬂ'J'I.Ii’]llﬂ151‘]1\11111]58ﬁ1’|ﬁﬂ'l°ﬂ!ﬂﬂ‘llu

24.1 thz¥aanwuiluinves PLC
1 a s z o o & daa
PLC tau19InR171 Programmable Logic Controller Lﬂuqﬂnimamﬂmaunﬁﬂn
miwnnus lumsfuldsunsudwmiumuguansiinusessgiinseidang Adedutaduay
0’: o o d.dll (=) L= v A' =i 1 ]
VI00NUAIUU PLC 03u¥olTononst ol en iu PC 8911910 Programmable Controller Dy
& 4 ' w A a
SC 930831190 Sequence Controller PLC yiumdneeGenintudidn e 0t
PLC Guiannunisnluil a./. 1968 1as Hydromantic Division ¥89UTHY General
A4 o & 4w
Motors Corporation W8 ldununIsmiuguuunie ¥11451a8 Aade dauras uazudly'l4
o v W ad a7 " ¥ o
sindwn ynilumsaruquuvulni #1420058@nnseindunusiad uaz1én1sidou
Tdsunsuimeadrnusumsidiou Tlsunsuneuiauass dmuadeulvlunsniuguunu

MIAUTFoUAS TAR UL INDRUA U150
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2.4.2 Tnmaainarianiives PLC

1. vunlszuananai (CPU : Central Processing Unit) ﬁ’mﬁﬁﬂ‘lﬁ'lﬁﬂ’mﬂﬂﬂﬁ
vnuwes e ez 19l Tas T sirawesyila 8 fa fudatlszuaann Undmdhifiues cru
fosudeyodunariumihimsdsznana udrdwadi 1doen lduenina nimfudezon sy
Joyaduwaunin udnig drvasililifesn SaBend1 Scan mskiaYes CPU 920y

moldnsmuguueslilsunsuidlddewdr Tdauaasdanini 2.24

1O Update

Write Output

Pregram Scan

Read Output

MAT 224 uaaamTlszuanaves PLC

2. 112093181 (Memory  Unity  MmdhididuTdsunsuuazdoya vuiaves
wiwanusnziudadmustaanumsovesnuulng Snezivuiaaiius o step
Taoiintasanudirianieg Foil

- ROM (Read Only Memory) iiluniasanusaii luoyanalifldaldouniaud Ty
toyaniwlu udannsanuidayalldudes lifinssua I mangdwmiudulsunsy

= C[ )
uisszu niehilsunsuie S vasnysel lideaniaud ly

]
r- |

- RAM (Random Access Memory) 11 umiasamnus g 5o nnsanlaomalaswud lo'14

k']
1] L

L) o o A T ar - ] w
mungdmswmnu ldsunsuneglusrewain niedesmsnlfsulasisoafs lunrs gy
1399 udrezdesfiumasnie lildsesns e doaiu lulddoyaqgmadionia lWdy

| o ar of
- EPROM (Erasable Access Read Only Memory) dumirsnruiidmiwdn Tdsunsy
Atimswannau i dalmidumsnns uazlinnuaunsalumsdallsunsy wildlae
MIedeyn 9IAMUI0ALE RAM asngmisuanust EPROM Tngenduniesdayiia
=% di 9 J at ] -3 =y d" ) ] :1’ []
e lFlunsaesuduge pC wieanuiiail miennudnlszond Tsunsues b

fimsgame diema Tdu uadfinnudyfuiezauTiuasunielu Aansadi 18 Tasmsds

Tasunsunelu
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o k4 @
- EEPROM (Electrically Erasable Access Rcad Only Memory) Hanyuzad1ony
- - ’ P o o e ¥l d CA 4 w
EPROM fewiiaoanuiinnneaudmivldsunsudlFhaSauysanda msdaldaunsy
[ A Qs QA o [] = s ] 9 Yeen ar Qs o
1zo o 0eda Tlsunsusiiafimusuasady uansuandeyave 1935 e udyyrunad
¥ 1 to h 0’/’ b ¥ o b oAy
uazmsavdoyam hisududosnuionus fldannsondlusmzdumiiidesms
» 5
PLC weiudyanadhumiedud waz Iddgygnaeenmainesn ms I dgyyiuesn

¥

fozilu e ldsunsuinn P hunies pLC

2.4.3 andizneuduriiues PLC(Programmable Logic Controller KOYO DL06 )

) o ] [ Qs ar o o =
dsznoudroduvasnsanan dauuaann uansaoiuz nasdydnuafiiatue
' o v o o v 1 qr
uﬁmaguuﬁmﬁﬁwm PLC wv@ianju DLO6 WiﬂﬂWﬁﬁﬂﬂBﬂ&ﬂgﬁ'luﬁﬁﬁlﬂﬂ PLC ®4

NN 2.25

Power luputs Dutpul Clreull

Motinding Tab Discrste Oulpils Outipirt Stalus Power Inpul Stalns
Indicators {Por DG outpul versions only) Indicaters

m a e

AEBRAE: K a wn

L, §-vom 2ua oy g ol aov

T eee 6680840886 . - Dol 8%
xDabbEeeb000056866668 g%

2 AP T % Communicailon

Ports
g \_ILJJ

LTS MBS A E o B o0 4 64 R
2, TERM
D &l
ar |

PORT1 PORT2 N STOP
= g
Diserle Inpks Topuil Stalus Dplion Slats More Swilch
Indicators Muolnking Yab

NINT 2.25 HEAIAIUAIIGAIUHIEIYEY PLC KOYO DLO6

. a 1 d | ' - 4 aq v a EA

A UveINTAAADA Terminals arvziiiuluduvedunnddilidenlddua xo
X1,X2,X3.X4 . X5,X6,X7.X10,X11,X12,X13,X14,X15,X16,X17,X20,X21,
X22 uaz X23 Tawh X0 f13 X3 v l¥mpuaeuswfio Co . X4 fe X7 szldnauueusiufio Cl,

=S Y 1 - = 3/ 1 ] =

X10 3 X13 ez ldnounousiufie €2, X14 83 X17 vel¥neuneusuiio C3 , X20 D9 X23 92
I¥neuuous Ao c4

duveansanaef Terminals vuvziiuludiuveseniynuazvesdonnassiesin

4 y S deae o
muuﬂﬂmﬂumwqzmﬁwﬂuuﬁumum’o LY, Y2,Y3,Y4,Y5,Y6,Y7,Y10,Y11,
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Y12, Y13, Y14, Y15, Yi6uaz Y17 Jauf Y0 Ba Y3 veidnewnensaufie co, va e Y7 92
T¥nauueusaume C1, Y10 03 Y13 sxldnauueus e €2, Y14 §i8 Y17 vz 1¥nounousay
fiB C3

ludauves LED o0aundld Terminals wousmimnae lduaaswavesdunnuas

o ] . v 3 4 el - L4
(DN NUBINARE Terminals dau Iuaasnad i oiiogaves PLC flo IurasanIunisel

L3 A =] Qr 1
FIUUBIPLC §43131052100AAIR15 1N 2.4

ﬂ]ilﬂﬁ 24 neadnaved Ivae PLC o

Indicator Meaning

ON Paover good
PWR OFF Pavver failure
oN CPU Is in Aun Moda
RUN OFF CPU is in Stop or program Mode
Blinking CPU s in firnrwvare updats moda
ON CPU self diagnastics error
CcPU QFF CPU self diagnostics good
Blinking Low battery
X1 ON Data is heing transmitted by the CPU - Port 1
OFF Mo data is being transmitted by the CPU - Port 1
RX ON Data is being received by the CPU - Port 1
QFF Ho data is being received by the CPU - Port 1
X2 ON Data is being transmitted by the CPU - Port 2
OFF Nao data is heing transmitted by the CPU - Port 2
RX2 OoN Data is being received by the CPU - Port 2
OFF Ha data is being received by the CPU - Port 2

Qs a

v Z : 1 =1 ) o t rg "o '

@7U Option slots Maawasii BdmsmiiniaAnalog mmﬂuagnnﬂﬁ"l%'qm au
¥ ' ) ¢ rig o A ] ¢ o o
A1UD1IYDI Option slots ﬂ:tﬂuwa‘mﬂﬂumﬁﬁﬂmwmPLC PINBINNI ﬂzuaﬂymmﬂu

RJ12 Phone plug 6-pin LAZWB3INA2 H11L171) DB15 pin VGA (female)

ar b a o w -
m’qﬂﬁwmﬂu Mode switch “h'~3N'E'lﬂimgﬂﬁﬂﬁ‘ﬂﬂﬂuﬂﬂﬂﬁ’Nm 25

] o o 1 a o
ﬂ'l'.i"l»l‘ﬁ 2.5 UaeINIT MU Mode @1 UDITIAY

Mode Switch Position : CPU Action
CPU is forced inta the RUN mode if no arrors are ehcolintarad,
RUN (Run Program) Ho changes are allowed by the attached

programming:monitaring device.
PROGRAM and the TEST modes are available. Mode and

TERM (Terminal) RUN program changes are allowed by the programming‘monitoring
device.

STOP CPU is farcad into the STOP mode. No changes are allowed by
the programming/monitoring device,
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2.4.4 Manenuuva i Ivhameausn

dm31 PLC Ju KOYO DLO6 fimsasunasieiihdagildhedis ionsiyenae

o f a : o o 8 > or 1 [
wiwd Iimnuiunqudinusinisdane Mudamiosasidaiivuasuainaliey

12-24¥DC
+ -
m@@—_ 1107220 VAC Power Input m:]l Il'_ﬂl] 12/24 VDC Power Input
J O 4[? O

b - _ |
Heocecooe: Leocoooee
LB E PEPEBDED D¢
AC{LG) AC;IL\(,]*I-I'JWCD i ”vz nc‘ v-s“ vcw czﬁ r'l'EIQEl‘:.LNIQJn ‘io !'1Y|2 J:ch v[-tvf YIGY{_Cl;]q
OUTRUT I7-242v~ 53-63Hs D54 PWR 1322400 S 5360 OUTPUT: Snkrg Qulpul  6-27V ws 10A PWR: 12-24 20w
2 e e e s sy Tt 0000000009099
x80600060660¢ 589000066006608

:; 1 4 1 1
ATHN 2.26 LLARAINITADAILILLH flﬁi)'lﬂulﬂﬁ'mﬁﬂuﬂﬂ

3 o 4 o d
2.4.5 MsweNAsiLAIBINBNN ANDITIUYAAD

PLC KOYO DLO6 ﬂ1ﬂ1iﬂﬁ1ﬂ151ﬂillﬂ’iu1ﬁ”iﬂﬂ Tlsunsy Dircet SOFT UUATO

A o" o 1 o ow P
ﬂ@“wjlﬂﬂiiﬂﬂﬂ’]ﬂqﬁ ABTATINAINTINN 2.27

se cable part na.
D2-0OSCBL

i " L t oy o s
m‘wﬁ 2.27 NERDMIUIANIATEHIN ASNWARBIaIUYANanNU PLC

o ar 3
2.4.6 ﬂ]‘iﬂﬂﬂ'B AUNadIANBHON

-~ [ L4 & v 1 cid = -5 A ]
A1IARAONUAIIANTUDN Li1'ﬂ']l'i‘juﬂ@\11‘1)'?”Uﬂl!ﬂ'nﬂﬂ‘ru'w{]ﬂwalwgﬂi]z'ﬂ']ﬂ'ls

4 1 x Qs =y a L] 1 ] qr
FourpsznIn PLC Munsunameidiuyanaldedishwaniouaysaasa laoldmuodyaia



Port 1 Pin Descriptions

1
2

4
5
6

Port 2 Pin Descriplions

WIATF I

AININT 2.28

RS-232¢  Taoldinldnlnidnd  RI-12

35

o o vas o
Tumsiiuiagiuneiaeynsy

: . H pram—— 1EHM
[;;;]' & of ]
RO POkt RUN STOP
.’\7
5432 -
& s ot > o
oW o D O Oy
s QO Qo Omn
M -~
PORT PORTZ2

gV Power {-) connection {GND)
5V Pavier (+} connection

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

OV Pawer {-) connection {GND)

5Y

TXD
RXD
RTS
CTS
RXD-
ov

ov

9 TXD+
0 TXD-
1 RTS+
2 RTS-

Pouter (+) connection

Transmit data (RS-232C)
Receive data (RS-232C)

Ready to send

Clear to send

Receive data {-) (RS-422:485)
Poweer (-} connection (GND)
Pawser (-) connection (GHD)
Transimit data (+) (RS-422/485)
Transmit data (-) (RS-422/485)
Ready 1o send (+) (RS-422/485)
Ready to send (-) (RS-422/485)
3 RXD+ Receive data (+) {RS-422/485)
4 CTS+ Clearto send i+) (RS-422:485]
5 CTS- Clear to send (-) (R5-422/485)

Co O N e O D —

Port 1 Connects to HPP. DirectSQFT32. aperator
intarfaces, elc.

6-pin, RS2320

Communications speed {baud): 9600 (fixed)
Parity: odd {fixed)

Station Address: 1 (fixed

8 data bits

1 start, 1 stop bit

Asynchronous, halt-duplex. DTE

Protocol {auto-select): K-sequence (slave only).
DirectNET (slave only). MODBUS {slave cnly)

Communications Port 2

Port 2 Connects 1o HPP, DirectSOFT32, apsrator
interfaces. efc.

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

Communkcation speed (baudj: 300, 600, 1200,
2400, 4800, 9600, 19200, 38400

Parity: odd {dafault), even, none
Statian Address: 1 {defaulty

8 data bits

1 start, 1 slop bit
Asynchronous. hatf-duplex. DTE

Protocal (auito-slect): K-saquence islave onlyi.
DirgctNET (master/slave;. MODBUS (mastar:shve]
nan-sequanca:print:ASCH inout

a‘l 3 3 s o r = oA
aAMHN 2.28 L!ﬁﬂ&ﬂﬁﬂﬂﬁ'lt)ﬁﬂﬂ‘ﬂ'ﬂﬂiﬁmﬂﬁl‘ﬁuﬂ’!ﬁﬂﬂﬂﬂﬁﬂﬁﬁ
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2.5 Tl5un3u Direct SOFT32
Tun1sdoulysunsuaslu PLC KOYO u DLO6 15119 T1lsunsu Dircet SOFT32 Tu

- 4 \ .
Aoy Ladder FutiuTalsunsunaiiaaea PLC 1d1%71713 Memory a4 CPU 483 PLC

3159111 50n 51 DirectSOFT32

:l i A . oo . o 1 ar ot
Jumeudi 1 owimInani llsunsy DirectDOFT32 NezUingriliaeaann 2.29

¥

dl b ) 14 2] o F=1
AN 2.29 LOAINTITI N Project IHUYHMIRNDIIMI WU TUsunTY

> ' ¥
wr o " Ve ar o . Y
'umluﬁ 2 MIN1TAB PLC (U101 Computer  91AUHNING Link AuTydsunsy

. 4 ] o vl a
DirectSOFT32 Tautaon1i 1 menu bar>P1.C>conneet Alnzalsngril v 19danivng 2.30

B DirectSOFT12 Programming - UNTITLED - {Ladder View]
i Fle Edt Seach View Toos [¥ell Octax) Wricow Heb .-
0@ | 1]
-/ "-"JO—- | ﬁ\ e}
F Cffre Setes... Ay
1 I Memory Map... NOP
I Tooks...
2 HNOP
i
| Dlagrostes »
3 ind "1 wnop
4 i NOP
5 NOP
(] NOFP
M
Conmect f Deconnect LU Ik, OOOO00I6E0 0% 0001.0¢1:001

AMWA 2,30 uaRINIApNYiinYn PLC nazjuval PLC wiowiiauns CPU udIndn OK



Lo el e ey

; .|
| e ]
. Orios | '
-+ Link Exabted Hep |
5 —
5 NOP
=i
For Hap, press F1 CODOOM 768006

£ DirecISOFT2Z Programmimg - UNTITLED - [Ladder View] E‘\D\g
I Fle Edt Seach Wew Toos FPLC Debug Window Hep S
| . . |
AL R A0 OO LI R A A5
—
. <
2 . NOR
|
E | I NOP
4 . NOP
5 -~ NOR
i ! St NOR G
I Pt
For Hep, press F1 0000007660 06 0001001:001

MNN 2.32 werasninven dmsuaau lilsunsu iy PLC

b Ontine/Offline Differences

There aie differences betwesn the oniine and offfne programs.

Select sounce of program o view.

NOTE: This opetation only loads the selected program into memory. It
does NOT overwiite the program not sekected. To wiite the
program, select Write Program or Save Project and specify the
desired destration.

Use PLC | UseDisk | Detais.. J Cancel

M 2.33 wananisBonlddeyasingudoyadian
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¥ v v - o & a 9 ~
VU HIATIY I LUDUTUE BN Use PLC hl3uﬂinm:mmmunwgﬂmgiu CcpPU

¥82 PLC 99nuHDYIN RUN Tdsunsy uadusuden Use Disk Tidsuniunazdiinig

- ) ~ o A '
wisunsouneziunn llsunsuinuaalu crPU vee PLC

duasun3 nsiouldsunsui1a laonsa@ni Edit Mode Off (1uaziiffindod)

< @ o L o
wiliinguaendydnuollun1son Ladder AanWH 2.34

1 + R B
} | F?J F9 | Ctrbre | Corie

2+

-|1H:m=J4 I—‘-H-

~F2 | “F

4 g w ow ¢
AN 234 uaraIuADNTRYAnYeln131 Ao Ladder

duneui 4 maouTdsunsuly PLC a5 94 PC uaz PLC iinmsAaseny 1audn

amnsanez@euTdsunsuasuu PLC 1A Taes 1w T15unsy DirectSOFT32 F431114 laonis
a A = 9 1 Y 2 A o =
adnilenou Aaesdrearediosaiiulensu write  Tilsunsufszgritiouaslu prc

AANINN 2.35

A\Vgd coconcn M BELEEE

.ﬁmirectSOFTJZ Programming - Ascli and lndder T2 - {Ladder View]

B[Z|0]2|® AR

Raad
T ||
Mel‘»‘ Stabs

|

B‘*‘v "“qml |

8|

Syrtar

Dala VM lnfo

Rn A

C]ick on this button to change the PL.C Mode.

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

MRR 2,35 1A 10AOUNITAAADNY PLC

PLC Modes

Cument PLC Mode: PADGRAM
New PLC Mode: 7 Run

% Program
 Test

ok | Cancell Help

MNA 2.36 LAAINMITIREN Mode N15¥119UD9 PLC
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B DitectSOF T3 Progtamming  Ascliand lagder 17 [l adder View|
CIFe B Sewth Wew Tods AL Debug Windwe Hep ]
D & i , [ ®”| F L]
BlAL L & ] Al (R ZaSL
M) zjglz) asle)
Wee? | Boma | Dos vk | ek | b [Byms
oK Ooee N
p—
o nt o= :J
! [ [ L — - ouT
i
_on T
8P1 LD ;
b L
i [ ——
({ow V720 I
; B
1t 02000
“ouT
: v
Zon 1o I~
Foxr Hetp, prorss F1 DOI05/PEA0 06 0023001 :001

MAA 237 yoaamaninuveshilsunsuieglu Mode RUN

2.6 Analog Input Module

s 2 )

ot ol 3

Analog Input Module 1 uginsain 145 udygiaemnaensinnsuanudwimisulas

s .. & 3 & o 3 as n’:
mﬁ‘luﬁﬂgmjm Digital L‘WB'I'H CPU 99491943 PLC iﬂlﬂ‘iﬂ'ﬂ’lﬂ'ﬁﬂiﬁﬂ?ﬂﬂﬁ‘lﬂ #3UU Analog

. 4 A o A w P e v oa
Input Module i]\ﬂllﬂ?']ﬂ%““ﬁumﬂﬂﬂﬂﬂ]iﬂﬂxﬂﬁlﬂﬂu‘ﬂ‘ﬂiuﬂ'ﬁ'ﬂﬂﬂ'ﬁﬁﬂﬁﬂ‘jmu'lmﬂ'lﬂﬂﬂﬂﬂﬂﬂﬂ
a o 9 as

Wudyanuewien imauniadon1d Analog Input Module Taau aaumuigeauiua iy
=3

doams e e lunesnainazii iidens 1uau channel 181 2channel, 4channel ¥i3 0921

u’/‘ YR | s y A ﬂ’.‘ = b
N4 Input 4ag Output 11 Module AAAR 1A FaluTnsauiiszidonid Analog Input Module

(1Y 4channel AINTWA 2.38

NN IEENA

AMHA 2.38 LAY Analog Input Module 1111 4channel
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r— _____________ — ——
Seu HOTE 1 Typkcal User Wiring I Indernal
| Modula
\ f i Wiring |
l | Analog Input
- 4-CHAHNELS
o 20mA
i X r=tn . 4-20mA

PWA
—_ RUN
v cou
AT
RX1
Tx3
A X2

Fiid
4-20mA
Toninivotter

CH3
2-whie
A-20mA | -
Trarriatior : g Loty

Ata [}
Comeerie|

O

I

i

E‘:
yareg Somoy

[ews'

+

T+ 1w 1haw]

T

[
-
2
76 A _nql_ﬁ"n’b

b
[ = —e o g
Toaae l [ = ——T See
4-20mA - -, A
Tr ottt E } A FO-0H4AD-T
p— = CHE- 124 ohms
HOTE 1: Shuekds shoukd be grrunded 41 the senal . | W =
|
| Sl = =

wuroe
HOTE 2: Sonnact sl sxtetned pos et sup-ply 0o 18-3VDC
rone. Supply

HOTE 3: A Sarhee 217, 0.0324 tast-acting fuss s
reoommaencid o1 < urrent lbops. Tronsrminer Supply

M 2.39 uanslassaaniniuveg Analog Input Module 1111 4channcl

2.6.1 NMIAAAINIA Analog 11 PLC KOYO 74 DLO6

TudnToa PLC Ju DLO6 ¥93 KOYO sziignadmiviive1daent Module oy

9t ] d' -y 3 H o [ F=% "o = ) 'q [
Uaa 1 ¥99 n1sRIEAnastsansanei ladisn meauainsdeuasluresniedud lu

a

G A

o E [=1 3 9 14
ANnTnd PLC ﬂﬂzﬁ’llﬂiﬂﬂ'lﬂ'l'iﬁlﬂf\ﬂu‘lﬂﬂuv}

MAA 2.40 UAASFAATDA PLC KOYO 1 DLO6 DR 1MIARAINISA Analog

PR o o = 1
V-Memory Winuveai Analog Input Module 1124 Data Type 103189 Channel 0g#%

V 700, V710, V720 g V730 Yuegiuaes Sloth 14 dau Storage Pointer agf#l V701, V711,

2 v o g v A o 3/ o
V721 iz V731 YUagmIvod Slot“ﬂl‘]ﬁ mmu"lﬂmr1¢1131m 2.6
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M3197 2.6 LTAIAT V-Memory NNEIMIAY Analog Input Module

Analog Input Module DLO&
V-memory Locations

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

Data Type / Number of channels i P3dwuidensiiavesdoyaiiiusnnnn
Aounn uazidana1119z 1% Channels Twi iy 15 udon1d Siot 3
V720 = 0400 (BCD) 9131y Analog Channel # 4 uaz Yoyaiifuuuy BCD

Storage Pointer (v721) W& m$ums ser Whirdeyalddu 137 v-Memory

AUAUIAI

2.6.2 N13513 Scale AN 1Y

A211179aM s Seale AazdigasnsAnaumainingiean Taeannu ezl
v 1 o o o g 1 =1 3 v o a 3/
padamtrzdninwlumathaduuaaana SerfinnuozBoedoniaonn fagiily

- - 4w
NS MANLEAINATIAIINAZIDBALINALIA Y

0 4095
; H-L
Resolution — T

H = high limit of the signal range

L. = low limit of the signal range

16mA / 4095 = 3.907uA per count

AN 2.41 1ERAIZATNIAIUINESS Scale A 1Fa
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2.7 1tfsunsu DS Data server

Tisunsu DS Data server iuTusunsuiigalumsfioz W Software uanulasudoyn
fu PLC dmBomadiouillsunsy DS Data server vzifudwitnsdaolunsuannldsu
Foyavn Software window Ifiafinz Iinses PLC iy wosioldmudeams wievims
wasdioyaiilden PLC tHelW Software window Wt unzamsethhlusawa nsld

1 1 »
T1lsunsu DS Data server 92 19 1@mwizinded PLC v038vio KOYO iy

———» DS Data |——— PLC

Visual Basic
S ES— server —————

A 2.42 wamamaidionToadoya Taen1s 1911 5unsy DS Data server

=9 r A ar 1 W = 1 b = N - -
ﬂ"lﬁﬂﬂﬂf)ﬁﬁ]ﬁ'liﬂu'izﬂ:I'Niﬂillﬂill ﬂziﬁiﬂ’ﬁ"ﬂﬂﬂﬂ'lﬁ 2 111 fe DDE Hia OPC U84

: p 4 ;
usaz T1l5unsy 44 DDE W50 OPC 92181u Protocol 71F 1unmideas

27,1 M3AININISIBENABNY PLC

] » v
A1sAIs19ei M 14 DS Data server #1911 lddpsvinisdanusousaifonou Tauns

adn ™ wzisngwiesdanini 243 SlimsAededemsindeusziaing ifva

=

4 1 Y : 1 9 W ¥ o W oo
W99 a1ntsa e Iudaldviinang Seleet Tanun

Setup Links
Links
05 KSeq: K Sequence, Address 1. COM?
DitectlLogic06 :
Pont 1: Cancel
v ——J
DL-06 COM 2 : 9600.K Sequence Adress 1.0dd Add
BB :
05Slave :
0b_Stave : Edit...
05(Slave) : »—l
slave Delete
™ Link Enabled Help !

- el 2 | w
NA 2.43 LFaIMIRENNNIYBUADN PLC
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! =t q’: ] g ] ] =Y z Y
uadtlisinsaea’ly wdesaiiemsidoudelvy  lagnisaan Add eadnms
3 ' ' w 1 d ° : [] ]
Foudolni wdimngnisedenmi 244 Aldhmuduseuliifosn Tasrunsaideniis

2 1 e lJ o 1 5 d' v
Aagiofu PLC Julnu uazvhmsiiien Protocol 119219 Protocol oz 15 lumaisouse

Link Wizard

Select the commurications port that the PLL is connected to.

Modem support cannot be configured from the Link Wizard.
To select modem support, you must use the manual
configuration dialog by selecting ''Link Editor..."" below.

Ports:

coMz
COM3
COM4
Ethernet
Modem

Link Editar... ‘ | MNext > I Cancel

1 o q = o
.ﬂ]w:ﬁ 2.44 llﬁﬂQﬂ]ilﬁﬂﬂWDiﬂmaﬂ!ﬂ?BQﬂBUWQLﬂBE

Link Wizard

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

If pou are unsuie, but know the communications protoeal it
uses, select "Not Sure' from the list.

PLE Families:

Direct Logic 305
Direct Logic 3055
DL 041/2/4/350 Family

Link Editor... < Back , Nest » | Cancel

MNA 245 1ARINSIHBNTUATIS Y839 PLC



Link Wizard

Select the protocol lo use in the communications bnk.

if you selected a PLC famtly, a valid prolocol has been
selected for you.

If the selected protocol supports node addressing. enter the
slation address. If you are unsure, leave the default,

Prolocols:
DitectNET

Addiess: I 1 él

Link Editor... i < Back I Next » I Cancel

NN 2.46 UTAINIDONFUAYD Protocol

Link Wizard

Link seltings compigste!

Pleass selact a unique name for the new link.

Link Name: "
Link Description: |
Seltings
PLC: 06 Port; COM1
Protocol K Sequence B aud: 9600
Address: 1 Parity: None

Link Editor... < Back I Finish I Carcel

Al 247 uaRIMsMss 1Y Yyavee PLC
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o = - a [} . . y <+
wrden3e Topic HitrvinsadiaBezgmirluluTusunsy visual Basic do'l1l danis

a £ o J [
a3 Topic 114 laomsadn D Fesdunthodenm 248

Add New Topic

Topic Name: l|

Comm Link

Documentation [ NOMNE

) [7 4] tenths of seconds
Update Intervak [0 * | example: 25 is 2.5 seconds

Cancel ' Help

¥
as ar

= A Y A
NN 2.48 uARINsAIreyiave llsunsvvaunies PLC

GPRS MODULE

i ool s ¥ o e - ! o
GPRS MODULE dugdnsalfiisninnlimsdadennufounmuiis
o ! i @ g ar P M ar g
Tnsdwiindouh las GPRS MODULE syiumidauioin PLC dezeylujlvesstiauoan

] ¥ ] H 3
druiifanl¥danu GPRS MODULE 1zaglujiyss AT Commands Taofigilnsalfiacreeds

- " 4 ot r A ' el d‘. i 1 ar

Andadoa UL NINDIAYNI TFdBBaNIYING BT AT RBIY GPRS

4 o 9 [ » '
MODULE ‘11»311171?181‘:)’411Jmm‘mﬁ".ﬂﬂmm‘ﬂdm&mﬂ

MINN 2.7 LARITIWAZIBUATDIVT IL

41 30-pin Hegder

Pin# Name Pin Type Pin# Name Pin Type
1 fA%_AF- Anaag Tootewt 1é STAT LED Ourput
2 Zak_hAT- Anaog TupLt 17 (el Fower
3 TAR_AF- Anaag Zoteu” 18 CA03/TRD Inpot

4 ZAR AT Anaog J.tout 1? CI108S2TS Qu'p .t
5 Fh Sser 20 COLBR TS Cuelt
& LA T_AF- Aragng “cut 21 UOFLIR Cue.t
7 N ST Aracg Tou prind Lalbe =7 ) ol aes Oue.t
a KT -F- AraGg Tou 23 CUDRNT Qup.?
] NI _MT- ArAOZ ToL” 24 ChaIZTR ot
10 Z1.42FF et 28 CTOERTS oot
1" SWRITL (oI -1 2 [N Power
12 SISET et § Sutpe a7 Ll Power
13 GRO2 QureLt 28 WHAT Pzyrar
14 AXE Incut 29 =L Powims
15 GRT oLt 30 VIAT Powemr




A19191 2.8 UTAITIOOSDUAYDIVT I3

J3 8-pin Header GPIO's
Pin# Name Pin Type Pin® Name Pin Iype
1 EP o IneLt s (el Inpot f Ootpu®
2 GPIO2 Ouoent n GoUD8 ¢ A_ARN. Inp.t / S .tow
-] GPiD3 ApLt / Cotpat 7 GED7 p SLIIER npst # Otol
L] GPID4 InoLt / Suipy ] L Powesr
ﬂ\iN‘ﬁ 29 u.ﬂmswaz(ﬁtmmmm I5
J5 4-pin External Power Connector
Pin# Name Pin® Name
1 Externa “ower 3 ENo
n Externo “ower 4 GHD
A19190 2.10 AR WAIDIAYSINT JP]
JP1 Power Select Jumper
Pin# Name Pin# Name
1 VE- S 2 =ower Requla-or Ou

FI]‘I'N'?I 2.11 UEALIIURTIDUAYDINT J2

J2 Molex Connector

Pin# Name Pin Type Pin% Name Pin Type

1 VIAT Powear 2% INCLE Cups

2 Graurg Powar 27 ZCIN Irput / QJ oLt
3 VIAT Fower 28 eLilok Cupdt”

4 GND Fower 2¢ SOLYCTS CupJd”

g W3AT Fower 20 THAIRMNG SuTpT

4 e Power b jebi [of] irpat

7 V3&TT Poweer 2 ZLEENNA ot est CLIDSE
& [E AN Powegr 23 ZACTICIR Jutpr

] AT -t~ Aralzg Dotou” 34 "ok Sorestoorosss
10 TAR_MT Aralzg Totsus 35 I T Cup

11 ZAR_-*- Aralzg Dotout 34 SIS Sups

12 ZAR_MAT+ Arglzg 2otocut 37 Z1C4REE Zuwpy

13 MT_ == Anolzcg ne.t s ST sorestcurpose
14 MIC_RAT+ Analsgimelt i ITAT_LED cups”

15 MIZ_ 5+ Aralog Inct 40 =20 Zorvest curosss
14 N _KAT- Arolag Incut 41 SN RX

17 oD Ine.t 42 L) Zoreest oLt
18 A¥T lne .t 43 ZTC2LTR re.t

19 SR (1330 (N F il 44 TEiD oroest oLrosie
20 T3 no.t 45 CICSIRTE rpot

21 SWRZTL Oup.t 44 eld ioX rp.t/ Datect
2z HUIVCC - 47 GEIO4 Irpot § Oocet
23 SICET Ine .t 48 105 lrpot £ Dotcut
24 SRASIT Oup.t 49 3R10¢  AARN: rpati Gareut
13 TESTIZ Az For-agt Corosis 50 GEIOT FALIIER rpsa/ 2oct

46
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MWA 2,51 LTAIAY GPRS MODULE

2.8 MSAARBABAIS52H 113 PLC fI GPRS Module

NsAAADABA1TSZNIN PLC M) GPRS Module Tanldinmsgiuveamssuastoyn

HnsyYnTy (RS-232C)

110 XCA20300
9-pin Female Adapier

pin 1

4-40 screw threads

!

|

|

‘(—50.8 mm {2 in)——7jm

(v)

RJ45 jack (Bx%8)

e

m

e

Pin 1



Micro -q————p= PC-AT Pinouts

RJ435 Connector 9-pin D-shell
I 1 DCD
TXD 3 —————P 2 RTX
RXD 4 4————— 3 TXD
DSR 2 4 DTR
GND 5 5 GND
6 DSR
CTs?7 7RTS
RTS & :] I:: 8CTS
9RI
chassis 8 -af———————p» case of
ground the connector
(!

AN 2.52 uaameianldlunisiFounnizyiin PLC DU GPRS Module
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g = 1
nannsuazngunlylumsesnuuy

3.1 umi
o ' s a o
Taosia Il mansvssszvunruguaszuaumsang lugaamnnssiniu Aeminm
WSinameiandou1dun gangil anudu sasinisna sedu manufunsasie uazdusg

Wimtndifosduautlhmuie nfedidesnmisuiniiga ufhaniazmsiinuuay

o1

P o 4 - a
ammadeusinldsuutainaeanainan Fnisairguiiddomiuoimshoniuuns

auguitzau TueRansmugunszyumIagg szidenidmanaunuuuiditen dwile

J o o - 4 i o b d Qe 1
90 1fuMInIUNIen13AIUAY (Operator) Aou Mg IRuMsas1eTauazdivunams

¥
8/ [

aunu ifraneuausuiiy liandeims ondaotradu mauguazdinihluds

masiuiines

AN 3.1 ueaIn InIugNEaNgNTHGLY Manual Control

qomgiiriideans onestndvloh aIny JAuQamgil
wxiegiilsd A¥ilenavn) Thatfa

=
au

11)

bl

quing 4

dunagamniioin
- 4
mailuilined

AN 3.2 1@ Block Diagram ¥94n13A21AuuM Al lud Uiy Manual Control
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110 pi 3.1 Msnauqugamgiiludeznifurinausesimihiflunisasieia
3 [
qaungiiludii IRseduiidesnnioli Tavlffmomguinmes Tuiimessinmiuauese:
] Q'J 4 1 g i -y &
dnfiulsdanrs dTeiminida-daaiadniungy el fgamgiiidulilaudeants &q
4 ]
Tumouvosnnuguatsadouiiuudenlaszunsy 8% amd 3.2 sztuiimsaungu
] ndd“ . I s o o 0r u‘:
uuudie A2eile’idl suludesorfnlszaunisaluazanusniguesminnu dnfu nis
] ] 1 1 J L") o b ar 4 ey o
aauquezanieliedra lsssiuegfuminnudniuguilundn dalunsdfidoueiwds
d A o 1 ° Y LY “ 0 ¥ )
uyugnTominnuauge hisunsodhau i@ idvdunaeanar Tah ¥ dss@ngninees
¥ [ 1
asnuguaany Asudegriulssouidesmsnisaiuguiniinruminduazlssdninmga
$uiludeninmsniunuuuudaTusid (Automatic Control) 11310 dnimimisaauguuuy

o Tulia aunsouaaInmInIuguiARe nnin 3.3

4-20 mA MONITOR
Transmitter L PLC
wArurrgug Gl
i imiu ¥ AR
"1 Modul 1 i
RTD odule 7
Solid State | _ MURILE
— Relay
Heater
1000 W

AMN 3.3 gamanisnauqugungll ludsdensmuguuuuda Tuld

vnni 3.3 migamgiitufevesnizuaumssegnin lasmiesingangll uaze

a/ e Lo 4 A d Q d‘
dynaulumsialitunTowniugu (Controller) Fuasssnuguezth 1§ilunaailums
aafuledald pLC mwguasdle-dla wieliszdugamaiidhullmudesns Taondes
o { o ) o { o P
augueziimhfindn lumsduamdggruaiuguitnzasmungnuaimauge A

o o 1 LY aq ot a oo o o

winou s mualiaramhy  dwiuszuumiuguuuuda Tuf@ns mumuduluTanu
gAMIHAITN AB szuuRuRuuUVTleundy (Feedback Control System) ALAIAILANLIL PID

(PID Controller) 1iwnTonugu  TasgluuumsnaugunssyIumInegaaTHATI UYL

Houndu
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SV + f// / #ntunu ginsainivgugato | nITUINN

(Conirolier) (Final Controt Element) (Process)
PV
ey veus magIu
4-20mA Hin 1-5 Vde -
ys4 mini¥a
Lt
// (Measuring Instruments)

AT 3.4 uEAI Block Diagram v8aszuunuguuuueundy Tavia Tyl

o o ot o o 1w w -]
vinuden laozunsuds i 3.4 sedunaniudiidnsazadenuuien laezunsuly

P 4 3 - a we o o
i 3.2 Fadznan lludwmmnnufiavesminuquuuusa lulEiufnvingluuunis
augu ludnuazai awd 3.3 haues Tasszuymsarugunugamnnssusuuilounduy

mliszaeudsuginsi 4 dau fie

311 é‘hmuqu (Controller)
; ' ? i ;
ilunseailonsgulnsalildlunsafredygraniugy e mhiaugu sy
- oy - o - A
nionizunsidoanisnuguilieinm wienansuauauiiuliadesns Taundos

el' W o L] a oA ar 1.== - [ :: - Qs
aruguitigiuey luilopiuiinauuudioiu uanlioldinangafie Aanauguuuy PID

3.1.2 gilnsalaaugugathe (Final Control Element)
vutels - gunsaifidmiififfuenzveanszuaumsdrensalfomnlasiaunls
] »
pszvaumsniedygraniugui lunindmiugy qunseimugugaioiuiiograiuedia
w 1 o £ o o o
A 1wu 71870 7URN (Control Valve) BU1IB3A0T (Inverter) azAINTEM1 (Actuator) i

1 L

y - ) 1 4
M uaiamurtudnalunszuaumsmegaamnsu 1dun Ndanaungy

3.1.3 A3TUIUNY (Plant or Process)
] a o od e
vueda sruunieaszuiuminaidndndeantsntuguidiaouzdiu e
Fo9m3 19U ATTUIUMIALITUMIANIRNIZALYBIVBANAT ATTUIUMINGINUMS UK

= & o
RUHQU Li'flué’m cnmmus'umm:mummﬁmﬁ"mmuﬂiﬂszm‘umi {Process Variable: PV)
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314 Qﬂﬂiﬂﬁﬂ {Measuring Instruments)

weite gilnsaiee19es 18un ey (Sensor) NTTUAARUYDT (Transducer) gUnal
wlaq (Transmitter) W3omisaiadggadug lunssuaumniothdge e 1811% s
wlsTumsnauny Taedggnaviosnvesgunsalsaia T esdludygnannasgium
gatmnssy 1y dygrunszualii 420 Hafueudl (4-20 ma) dgygpausedulvih
aszuanss 1-5 Taaw (1-5 VDC) w30 dgygnainy (3-15 Psi 139 0.2-1.0 Kglem’) iludu

msmupuusauifen mwd 3.3 fdunounisiade ansaliansemiesia
v 3aadauilsnszuaums (PV) 190 Quingil ANHAY 851113 THA 10T ZATIYDIVBUN AT
Fudy eulfoufoufumdredmiosuliiny Set Point: SV) vnifuanaugueztim
AMuATIAIARABY (Error: €) 'lumimnqum'lﬁumsf‘hmmtﬁamﬁnﬁmmﬂwauﬁmmzzm
foz lnauquaszuaums WMididauthnaneiidesnts afnueziiudidoufiseinig
ATURNNIZUIUNT 1A v ipfnuzAednuidimntinusesdiulszneudieg luszuy
AugUUREdnMEnTTIINMIAeY uiRDIrABsfnuReriauaz mshauvesgnsel ia
fanuqy uazgUnstinlugugetie saude it auguuaziinisdiundedian doneu

Wiy TAidenldgtlnseluazpluvuveanismaungu e agndeslususitsildmsnigu

ol = =
Inszindnmgege

3.2 MINTIVTAQUUYH
= w 4 da w @ ' v
guvpiliffudunlsdnlsnannitsiianuddguinlugaamassuiald himwzud
a 1 n’: q‘ o e ] @ A’ d' L)
Tugammassuvilnmniy manldrundasvesquugiilinansznuaedunliduq nogly
" o T d e o a
pszuannnRgaamassudasguiy hinuessinidon hihwaiuaimdu dasnsina
LAVYDITDAUMAT ¥IBAMIA LAY YuHAuTIMTaTIsdalTinavesd s laq #
3 dy g oot - - LY -, © 3 o =
panineltdanziigurginaasulawmasana dneclinai ifannudanaialy
[ o) [ g o q’: s & v a A 1 4 = a’ F
nsfauazniuguiiuavesduiiniug dniutsduiiuededifissdediniasanTaie
=g o ' v e A o [ [ = : ol
nrvqugungiiliasnogerue lusenhmsia gunsaif 1¥dmsuaseia quugiitul
L) =y J 1 o L] QE’ ar [ d' -
piInUITHMYTHA YnogiudiuvesgurgiinasInis e Uszinvesiinannidsanisia
v
ganpiuazdnuuznisdndsdignseiia
¥ ]

TavnisasaeTagangili hnlSygiinus i Idquauidnnl@oundamis I
Taomianuduniuvesersfiasznfaoualasldmumsnlaounlavesgungiiiezasanda

wdnnsvesorsnane aud i I luiduala Tanzesdous awerunis

R, =R, (1+aT) n0 dR /T =aR,
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P -
o R, Ao ﬂTﬂ']‘lu&hun1uﬂﬂQﬂ1ﬂlﬂ“" ﬂqm"qu t

Ro e f 1ﬂ'J'IiJﬂ11]TI"I‘N‘U§J~1ﬂ'JﬂIﬂ‘H~ ‘HQN‘HQN 0

t

3

1

ar

a o fulszAnivesmsalfounastnnud i degangii 1 °C

(QUQ/°C) {Temperature Coefficient of Resistance)

@ - P = [ - g °

e iamsalaounlesliausdavealans iy uwailfy 0.00392 Q/Q/°C
nngmgungil 0 'C 09 100°C |, Tifia 0.0063/Q/°C |, noiunl 0.00425 QY C lun
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%o Temperature fyzua (mA)
0 0 4.0
0 6 5.6
20 12 7.2
30 18 2.8
40 24 10.4
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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2.5.1.3 +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:
<maode> = 0 - PDU as defined in GSM 3.40 and GSM 3.41

<mode> = 1 — text

Test command

AT+CMGF=7 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 GEM 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 period and default properties:
AT+CSMP=17,167,0,0
OK

Reference GSM 07.05

Note
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2543 +CMGW - write message to memory

+CMGW — write message to memory

Set command
(PDU Mode)

AT+CMGW = <length>

(PDU Mode)

Writes in the <memw> memory storage a new SMS message
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 writing 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 efor 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
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

f—f;ampie
Reference GSM D7.05
Note Care must be taken to ensure that during the command

execution, na 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.
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2.54.2 +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 malfunctions 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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3. CR stands for Carriage Return character
Forexample:
- Tets assinne you want 1o ind the IRA code for the character &
IFrom the table you find:
- most significant Nibble: 2
= least signithicant Nibble: 6

[ence the TRA code Tor the "% character is the hexadecimat Ox26,

2- Let's assume youhave the TRA code On6B and you want to [ind the correspanding character:
IFrom the table vou find at the position

- miost signiticant Nibble: 6

-least siegniticant Nibble: 3

Flence. the character corresponding tothe Ox6B3 IRA code is 'k

3.5.3 Writing a New SMS to storage

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

To write the new SMS:

¢ send command AT+CMGW="<da>"<cr>

where:
<da>: destination address

wait for prompt ">"
» send SMS text (MAX 160 characters)

¢ end command with CTRL-Z character (0x1A hexadecimal) or abort command with ESC
character (Ox1B hexadecimal)
e wait for response:

Response Reason Action

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

OK

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

E— g s 40 St g PR p—
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l Software User guide
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+CMS ERROR: 330 SMSC address unknown Insert SMSC address (see
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- Lets assume yvou want o write a new SMS 1o the starge and the destination address s the
maniber #39338 123456789, We suppose vou already have set up the device tor text SMS mode as

deseribed on the previous paragraphs:

cenititiomd.
ATHCMOGW =" 39338 251307 84"

Pospaonse

POV Ve cant Jsert the presscge [oxE i IR formal (ore that the IR formar and ASCH jorma
cedncide for the alphahet characeters bat nof for the other s,

o heee wall be inserted the SMS niessage eat.

conclude textwiih the choracrer CTRE-Z
PO

UMW S
Ok

i this cases the ness SMS was suecessully written to the location index 3 of the selected wrne
niemory CGalwavs "SMTSIMN Card memors ).

3.5.4 Sending an SMS previously stored

An already 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

¢ send command AT+CMSS=<index><cr>

where:
<index>: SMS location index

» wait for response:

Software User guide

1ww0300617, Rev. ISSUE#3 - 23/02/04

Responsc Reason Action
+CMSS: <mr> Message has been proceed ahead
successfully sent. <mr>

OK represents 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: 4] "Temporary Failure", may | Check for signal strength

be that the device is not and network registration
registered on any network | (see par. 2.5.3)

+CMS ERROR: 331 No network service Check for signal strength
and network registration
(see par. 2.5.3)

+CMS ERROR: | Unassigned number The destination address
number does 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,
overwrile it and retry.

iror example:

1= Let's assume vou want 1o send a SMS that was wiitten e the storage index position numher 3.

W suppose vou alreads Tave ser up the deviee tor text SMS mode as deseribed on the previous

puragraphs:

ot i !

VERCMSS S
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Telit

1 ’.\'[” HINCT

HOMSS
OR

[ this case. he SAS was successTulhy sent o the destination and its network message reference

number is 1.

3.5.5 Sending a new SMS without storing it
A new SMS can be sent directly to the network without storing it.
e send command AT+CMGS="<da>"<cr>

where:
<da>: destination address

e wait for prompt ">"
e send SMS text (MAX 160 characters)

e end command with CTRL-Z character (Ox1 A hexadecimal) or abort command with ESC
character {0x1B hexadecimal)

e wait for response:

Response Reason Action
+CMGS: <mr> Message has been proceed ahead
successfully sent. <mr>
represents the message
OK
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 1s 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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E F0-04AD-1 4-Ch. Analog Input

Module Specifications

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

s The DLO5 and DLO6 will read all four
channels in one scan.

= The removable terminal block 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.
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NOTE: The DLO5 CPU’s analog feature requires DirectSOFT32 Version 3.0c (or later)
and firmware version 4.10 (or [ater).The DLQ6 requires DirectSOFT32 version V4.0
{or later). See our website for more information: www.automationdirect.com.
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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

requirements.

Input Number of Channets o '7777! 4, sing_le;cga_tbhe 'commori)”
Specifications Wlinpiutﬁgﬁée - | 010 20 mA or 4 ta 20 mA current (jumperreeileclable)
'Resolution 777 712 bit (1 in 4096) for 0-20mA, scaled for 4-20mA
_St_ep_R_eeponse - | 2s.0ms (typ) to 95% of full step change )
Crosstatk S ~80 dB, 1/2 count maximum * o
[ Active Lo Low-pass Fillérrirrlrgr o -3dB at 40Hi"‘(w172 dB per octave) -
"in_;ﬁﬁpé&énce - 125 Ohm +0.1%, 1/8 W current mput o
| Absolute Maximum hatmgs | -30mA to +30 mA , current i |r;5u¥ o -
Conwerter type Successive appl:oximatuon
Llnean'tgiéjrdiri(End to End) e +2 counts maximum * -
Inpul Stability +1count™ o
Full Scale Calibration Eror | £10 counts maximum, @ 20mA current input *
(Offset error not included)
| Ofttset Calibration Error +5 counts _r;ie_)(qmu;';{ @ a 4mA currenl input * |
' Maximum Inaccuracy il | «.4% @ 25°C {(77°F) ‘
W4 A VNI A RSP A, N\ IS
Accuracy vs. Temperature +100 ppm/°C maximum full scale calibration C‘) s
{(including maximum offset change) 5 @
Recommended Fuse (eixterﬁel) " T0.032 A, Series 217 fast acftﬂa Euirireﬁt mputs - :3> 5};
“ One count in the specification tabla is equal o one least significant bit of the analog % 7
S =
=]

data value (1 in 4096).

General PLC Update Rate T4 channels per scan

Specifications 16-bit Data Word 12 blnary_det_a_ bits, 2 channel ID bn:s 2 diagnostic bits
| Operating TemperalurE 3 010 60° C (3 (32 to 140° F) cJ]
Storég}e Temperature 20to70° C{4to158°F) |
Relative Humldqty % 2\ 5 1o 95% (nen-condensmg) -
Enwronmental air o N, No corrosive gases permltted -~ 47
Vibration T |MIiLSTDB10C 514.2 ]
Shock NN\ o IMILSTD810C 5162 i
| Noise Immunity Vs NEMA ICS3-304 7 7
 Power Budget Fequirement | 50 mA @ 5VDC (supplied by base) -
Connector N Phoenlx Mecano Inc Part No _A_KTSSOIS—SS green ‘
Gonnector Wire Size s = T ST AWG S ]
Connector Screﬁr}.{lﬁw lo.aNm - T
Connector Screwdnver Slze ' NASS1 (reoommended) o

DLO5/06 Option Modules, 4th Edition, 07/02
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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 signals, use the jumper to cover both pins.

e]olelolo v ]
The default jumper setting se- 00050
lects a 4-20mA signal source.
The default jumper seiting D
does not connect the two pins.

]

=440

B

43

02—+

WARNING: Before removing the analog module or the terminal block 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.

/NN

\v2d

:

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 pivet upward and
outward, the module’s connector is lifted out of the PLC socket. Once the
connector is free, you can lift the module out of its slot.

DLO05/06 Optian Modules, 4th Edition, 07/02



FO0-04AD-1 4-Ch. Analeg 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.

mcns,

Sen NOTE 1 Typical User Winng | Internal
Modulse
) | Wiring
l Apalug input
i - I — 4—CHANNELS
+ 0-20amaA
CH1 +
4-wire — Lﬁﬁ? - 4-20mA
4-z0mA | = Clits I
Transmiller + e i — AN PWR
[T . — A _ CH1- 125 ohms e
CII”‘ hd ! |t - | cFU
3-wire _ L 1 {E} 7 1_ b 5 T
4-20mA | - ] | eH = ] K I
Transmitter r—r] - o h
ealifrs e | ST awD BT T
- o Converet] =T O wxe
cHa )t - rhat | hd ¢ H
¥ e D —| r ] ot
4?23::;\ - ) ( =1 cnas % 3 =t g
Transmiftor [~ — sl A . !
=11 cus- 125 ahms He=n|* 3
—_— 4
Cila |+ P e A ot | O
2-wires L==1] CHA+ ]
4-20mA - M g
Transmitter — i! i! ll AN FO-04AD-1
>_.r\__J = CHA- 125 phms
b
NOTE 1: Shiekds should be grounded at the signal =g |
SUnree. |
[ ov
NOTE 3: A Sarnes 217, (.032A {ast~acting luse is L cea-ri s B WENDLEEEY 0. b W Ao DU

recommendad for current loops

Current Loop
Transmitter
Impedance

NOTE 2: Connecl all extemal power supply csn 18 30VDE
Supnly

Transmitler Suppiy

1-aQv—0d

T
Q
=)
b
=]
D
=]
jce]
5

Manufacturers of transmitters and transducers specify a wide variety of power
sources for their products. Follow the manufacturer’s recommendations.

In some cases, manufacturers specify a minimum loop or load resistance that must
be used with the transmitter. The FO-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 ohms. Since the module has a
125 ohm resistor, you need to add an additicnal resistor.

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

R = 825

i

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

+ - Module Channel 1

DC Supply ,:]R CH1+
| ~ [CH1-

l—‘+33\\i 74 - . | L{ 125 ohms

ov
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Module Operation

Channel
Scanning
Sequence

Analog Madule
Updates

The DLO5 and DLOS 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™.

Read Inputs

Y
Execute Application Program
Readthedatn Scan N < Cht,234

= ScanN+1 *—1|Ch1,2.3,4

Scan N+2 *—{ 1 Ch1,2,3,4

Store data
ScanN+3 <=—1 | Ch1,2,3, 4
¥ Scan N+4 *—1| Ch1,2,3,4
| Write to Outputs |
\S I &4

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

control 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 1o 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.

DLO5/06 Option Modules, 4th Edition, 07/02
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F0-04AD-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 input data

DLOS Data The table below shows the special V-memory locations used by the DLOS PLC for
Formatting the FO04AD-1.

o Analog Input Module DLO5
V-memory Locations

‘Data'_ryf)e and Number of Channels | V7700

FS]OT&Q& 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 analoginputmod- LTI LTI TTTTTTIT11] o
ule is installed in the DLOS option slot, 11111 19876543210 = ¢
and reads the input data values as BCD 54321 0 =z
numbers. % ?
@ -t
Loading a constant of 8400 into V7700 MSB LSB =)

EEEEENEEE

identifies a 4 channel analog input mod- L b
19876543210
0

ule is installed in the DLO5S option slot, 11111
and reads the input data values as 54321
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
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 V7700 and
V7701 on page 3—10.
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]
n FO-04AD-1 4-Ch. Analog Input

4-Ch. Anatog In

DLO6 Data
Formatting

Setup Data Type
and Number of
Channels

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.

S ‘Analog Input Module DLO6
V-memory Locations

SiotNo. 1 2 3 | 4
Data Type and Number of Channels | V700 | V710 | v720 | V730
Storage Pointer ' V701 | V711 | V721 | V731

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 F0-04AD-1 is MSB LSB

installed in slot 1. Loading a constant of NESEEEEEEEEREERN

400 into V700 sets 4 channels active, 11111 19876543210

and the input data value is read as a 543210

BCD number

With the FO4AD-1 in slot 1, loading a MSB LSB

constant of 8400 into V700 sets 4 chan- HEEREEEERNEEEEEN

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 (2'9). 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 111t 1111, or ] 4095
000 to FFF hexadecimal. The diagram to
the right shows how this relates to the
signal range. H = high limit of the signal range

Each count can also be expressed in _ - ;
terms of the signal level by using the L = low fimit of the signal range

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

L H =
Resolution = 2005

F~AQvy-04d

T
O
=
pod
5
=
=)
Q
=
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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
tegisters. Other features include Byte
Swap, options 10 suppress or convert
lcading zeros or spaces, and _Date and
_Time options for U.S., Eurapean, and
Asian date formats and 12 or 24 hour
rime formats.

* Byte Swap: swaps the high~byte and
low—byte within each V-memory
register the ASCIT string is printed to.
See the SWAPB instrucrion for details.

* Print o Starting V-memory Address:
specifics the beginning of a series of
V—_memory addresses where the ASCI]
scring will be placed by the VPRINT

inscruction,

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

* Starting V—memory Address +1: the
2nd and subsequent registers will
contain the ASCII string printed to
V-mcmory.

Parameter DLOG Range
Print te Starting V—memaory Address Al V-memory

MRS
VPRINT

i
©C ANbut ol j
1

Erint to starting 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 rime and/or date.

o - Characler code - Date / Time Stamp Options

1 _Dateus American standard {manth/day/2 digit year}

2 Datee European standard ~ |(day/monthv2 digit yean

3 “Date:a Asian standard 2 digit year/month/day) i

4 Timed2  [standard 12 hour clock (0-12 hour:min am/pm)

5 | Time:24 standard 24 hour ¢lock (0-12 hour:min am/prm} B
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Chapter 5: Standard RLL Instructions - ASCII
-

VERINT V-memory clement - ihe followmg modifiers can be wsed i che VPRINT ASCTI
trine messase 1o Tprint re Ve menony register contens i meeger toronae ar real formag, Use
Vememory aumber or Voanemaory sumber with 7 and daca oope, The dattepes are shown

in rthe wable helowe, The Characrer code mast he capial leteers,

NOTE: There must be a space entered betfore and after the -memory address to separate it from the text
siring. Failure to do this will result in an errar code 499.

|
v “rane bt bina friacimal namben
i 5 A chipit BCD '
3 D 32-nil hinary (decimal numibars
4 DB & digit BCO
h R Floating point number eal rimmbearj
6 ' Tk Flozting point number {real numbzr with cxponent)

Fraamplos:

V200 Prine B daes dn V2000 Far decimeal qurmber

V2000 B Peing BOTY daa i V2000

2000 2 1Y Ppinr Rinavy coomber in V2000 0nd V200 Fer decimal imember

V2000 DB Prome BT i i V20060 and V2o

VO - 1 Priac Qoo seing nomber in Y 200002007 g5 read o by

V2000 1 Prine Aoating paint number o 8 2000/8 2001 as real number with exponent

The tollonwine meditiers can he addod 1o any of the moditics above to suppress or converr

Jeadine seros ar cmagees, Phe chorcrer code munsr be capind eerers,

1 5 Supprosess lnading spaces
2 Co Conyarts [rading spaces to 7eros
@ o Sn ps loading 7erns

Frmmple wirth V2000 - 0018 (hinary Frmar

|
1 3G 3 ) "
vanng ‘ 0 i 1 8
YIH00 B i i : 2
V200060 ! 3
Proample with V20006 = o sp by (i formen bwhen: soe e
1 ? 3 4
vaaeor o 3 1 8
Y2000:8 s ' I i 2
VE000°BS ! Fa B
Y2060:8C0 0 0 1 2
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Chapter 5: Standard RLL Instructions - ASCII

VPRINT Vomemory text element — the following is used For “printing to V--nremiory” test
ctored in revisrers, Use the Ui followed by the number of characters after Vememary number
for representing the et IE vow assign "0 as the number of characrers. the tunction will read
the characrer count trom the fise focation. Ther iewill searr ar the nest V-memory lacarion
and read that numiber of ASCH codes for the texe from memory.

Fxample:

V000 Y 16 10 characrers in V2000 o V2007 are printed.

V000 a0 The chamerers in V2001 o Ve Dderermyined by the number in AV 2G00) will T
printed.

VERINT Bit element - the tolfowing is used for “printing 1o Vomemon the st o the
designated hivin Vomeminry or a congrol relay hic The bir clement can be assighed by the
designacing paine () and bie number preceded by che V-memory number or relay number,

[he ourpur tvpe s deseribed as shownin the tahle below.

1 “none’ “Print 1101 an O state. and 0 for an GFFstate

Ny “BOOL -\Q = Pifl TRUE™ for an ON state. and FALSE" toean OFF slate
3 UNOHF Print “ON" tor an Oh state. and “OFF  tor an OFF slate

Uxample:

VOO T3 Dipre the srare af lir T8 i VXG0 in 10 formar

CTO0 Prints diestazus o G108 In AU formar

CLOM RO Brrines sl searne of C 100 70 PRUEAL CEF Fharmnt

CI00 - ONFOFF Prines the starus of CTO0 0 ONSOFT formar

VNG TA - OO Pringe e sratns af hip 15 00 V2000 i TRUTAL SE farpro

The masimum sambers of eharacters vou can VPRINT is 128, The number of characrers
reauired For each clentent. remardess of whether the oS, :C0 ar 0 moditiers are used. is lisred

i rhes e lalea:

foxt 1chamcter LRSI @ Sy ] 1
16 bit bingry k ’ i 6
32 it bz 11
4 digit BCL 4
§ dligit BCD 8
Foatirg poing £ eal nurmbar 3
Tlnating point (oal with exoonent 13
V-marnorsdel 2
311010 fummtj 1
8it (TRUEFALSE fermat) 5
3

Bit (ON/GFF format)
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Chapter 3: Standard RLL Instructions - ASCII

el

Text element - the Tollowing is used tor “printing ra V-memon™ charicter seeings, The
character sirings are defined as the characrer fmaore than () ranred by the donble guotanon
marks. Two hex numbers preceded by the doblar sign means an 8-bit ASCH characier cade.
Also, twa characters preceded by the dollar sign is interprered according ro the Follomving

I:?l'\]w'

o L s o Dallar sige (s ’
2 3 Double quotation ;)
3 Slor Sl Ling fred (LF)
4 Sthorsn ‘ Cartaae teturn line sead iDRLF)
5 SPorSp o Torm fead '
6 SR or Sr ' Carriage returr (CR)
7 ST or St : ' Tah

The tollowing cxamples show virions sy ennventions and the lengeh of the ougpat o the
peinger

Lengin 0 witholt chiracies
A Length 1 with chaia
i Length 1 valh Dkark

¥ Lengit 1 with doublz guolanen mark

TERSLC ‘Langth 2 with ane GR and ono LF

"SG050A Lgngth 2 with ore CR and one LF
55" ‘Length 1 with nne S mark

Inprinting an ordinany line of wxe, you will need o include double quotation marks betore
and afrer the textaerine Freor code 499 will occor in the CPUD when the pome imsirucrion
contains invakid wexr or noquotaions. 1eis important werese vour VPRINT instruction data
during rhe application developmenr.
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Chapter 5: Standard RLL Instructions - ASCI

YVPRINT Example Combined with PRINTV instruction

The VPRINT instruction is used ta create a string in Y—memory. The PRINTV s used (o print the string out
af port 2.

Creatz Siing Parmissive
[

1 Al ‘

NVAGoD

|
| i e wanon 81500 i
I e A
] [ty porrissize o
E YPRINT
Delay ponmissin in
YPRINT - :
C13 THAR i
20 | e i
Delay for VPRINT
1o complet
T1 !
i
- i
Dilay for Vpnnt to :_l” I
complers N =
Ti )
30 || : LN\ V) I S Pan Humber:

S Address

. . r
| Muantar cf Bytes

4
!
l A
|
i
H

Fovle Sy
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Chapter 5: Standard RLL Instructions - ASCI]
-

ASCII Print from V—memory (PRINTV)
The ASCH Print from Ve-memory instruction will send an ASCIH string out of the designared
commuaications pore from a specilied serics of Vomemory registers for a specified lengrh in
number of hytes, Other features include user specified Append Characters to be placed after
the desired dara string far devices thar require specific termination character(s), Byte Swap
options. and user specified flags for Busy and Complete.

* Part Number: must be 1106 pore 2 (K2) MR o

* Start Address: specifies the beginning of
series of Vomemory registers that contin | PRINTV

CASCHE siring, o pri 2

the ASCH siring ro prin Port Huniber 7

Number of Bytes: speailies the lenedy of —
: preete ’ Start Address - vi4ooo o

the string 1o print

Append Characters: specities ASCHI Number of Bytes :

characters to be added 1o the end of the
Append character(s) :

a

»

string for devices thar reguire specific

terminagion CJ];I[".IL'[L‘I'.H

" None

Byre Swap: swaps the high=byie and
low=byte within each Vomemory regisier

of the soring while printing, See the : hexadecimnai

SWAPE mistraction tor decails. I:]

Busy Biewill be QN while the instriczion

is printing ANCI data Byt Swap: Busy:
Complete Bit: will be set once the ASCII & Nare

data has been printed and reser when the Al Eomplete
PRINTV inserucrion permissive birs are (7 E" bt R

disabled.

See the previous page for an exampie using
the PRINTY insrenctinn.

T port 2 K2)”

e

" Start Address M\ e AlY=mgmory
MNumber cf Bytes Al V-memary or k1-128
Bits: Busy. Complete C0-3777¢
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