AMIKON LIMITED

amikon TECHNICAL DOCUMENTATION SERIES

MANUFACTURER DOCUMENT PACKAGE

Manufacturer's
Manual

SIEMENS SIMATIC S7

6ES7512-1CKO00-0ABO

CPU 1512C COMPACT CONTROLLER

Applicable product family: SIMATIC S7-1500 automation systems

OFFICIAL SOURCE

6ES7512-1CK00-0ABO.pdf

The following pages are selected from the supplied manufacturer document and retain their original page content.

Prepared from manufacturer documentation Page 1 of 46



SIEMENS

SEETRRER NN TRDED RN

S FRRTEATENANIVIDNNY
$E2SATNARUNNDOSVEUTN]

CPL 15T2C-1 PN (GES 7512 T1CKO0-0ARD)

Arswers for industry.



Preface

Purpiss of {he documantafion

Comdantionn

Tnie marual supplemoems the aysem manaal of the 57+ 1550 auomabion syatem i

ET 2000 dairiaind |43 syriam as wal an the funciion maruai . This manual cormams o
ceacnplion of fhe modulsspoctis informaton. Tha syalemasimerd funclions are descnbad o
i aymtom muanual: Cmesaysimm funclicrs ore ceacnbed n e hechion manuals.

T information providad 0 des snoreal d@nd e eyatim manunl onedies. y o B conmmipeon
i TFEL 151301 P

STERP T In tha docwmentabion, "STEP I & used as a mymonym tor aif versooa of the
configurmtion snd programmyg safiwam “STEP Y [TIA Portal)®,

Flaass alko e ree firhee westhi b8 ol

A, righi conning krportani infarmabion om (he peocuct dascrted i e dosumeniasion, an Hes
bawrtipg of ihe procuct o on e secion oF e docursseiniion (o which pamcidon uiorson
filicdil B pnid

Samers provides oroducts and sokibions with indusiral secorty furesora hal suppolt the
surure aperrion of pants. soiudons, macdres. equinmend andioe nelwarks. They ane
imporiant companands in & hafslis indusirial sensfy conoepl WS this i mind, Siomens’
producis and scfubiore wrdnrgo continuous evsioprnnt Slamane recommands sbooghy
thant you vegulardy chck for product Lgxdalas. ' )

Far i st cqrorniom-af BHumees prociiess e sk, § 6 nesaabiaryg o inks milghls
s el pefed (8o, Gall probection corcspd] and Pdegnien sach cormpdniot o b halhic,
!Iﬂmﬂﬁl—ﬂiﬂwmtw Trand-paatyy pecdiacie (heY iy T in s o ikl
i Lot conatithirndl, Vi cae T miore infiematian sl indusirg seaurdy on fa ik e
(il A, e s nalssouily)

To miay e abodl product upoams as oy ocour, uyn ug jora product-spectiic
roweieter You can find mone informadon on-the s

Em CNRE g tu BT 5 RPR W 0 s BT T
Wyanguw, NG00, A8 E ST AR Lk R,



2.2 Propartias

The Huithamis of $ TP 151501 7N sondisss of o CFU garl, an soog on-toied 110 (K10}
anit @ chgitil pevboand BROORTE aed K1), When corliguead # tha T1A Pamal, ime comps
CPL fhanitne dooupes & ingie ahased alol (=0t 1),

The prooerses of e CPU part, the amalag o baertt (00 ol thn dabal o board 543 man b
faurd in fne pobsechons bakme

HAgfecie fummbe of U comipact CPU
ESTHTLI- 10K -G

Thao tabcwng ocopssones ame incluged in ©wn soope of doivery and can alsp be ocdeced
soparaisly aF spove pars:

2w Tranl el (inh-a S mcliding sills s
3 & ohiald chrmp

3 » ghisld 1irminal

1 & infend alemend {pushen ermmmaing

3 u Inbaling ship

3 m privarssl frant covor

For moyw wformiilinn o eeoessorg. refer 1o P 57-150H E7 FO0F mybim mamanl

P =281 Vi (BE AT 13- TE RO DAL .
orial, ORAR . ARITHRLLD: Ak 1%



221 Propedies of the CPLU part

View ol 1he CPU
T figuarm b low sharmn the SPL padt of his SPU15130-17 PR

ligme 2.1 CFU B0 PN

ldma
Profscive Tim

Rt it a protedise Bim (s attachod 80 the daplay af e CPU wher stipood from the
feciory. Hemave the protoctva im f nensesary,

(o CNRE gt BT 5 R R 0 s R i T
16 Bt TTE, AREFR GG AR



Tho £PU 185301 28 ham tha foliowing mohnical roperties:
B Communeilion

inierioces

Tha CPAU 151201 Y hax a PROFRBIET itaeface (XT) with iwa povts (P ®ard
P2 )L 1 suppote ol cnly PROFNET Dase funohonally bt see PROFINET 10 RT
el i) and ST (lscchroroun real lma), wiseh means you can Eifiguie
FROFINET 1D communcallcn or reakime ssfings on the inineloge. Port ¥ &l por 2
AP e b Csiad i g gt Tor conliguration of rdurckan| g steuciurgs n
Etarnal (riinfid redurslancy|

PROFINET bams funilesaly suppais HMI commismiahon, commumeolmon witl e
Genfgur Min slem, conmiacation wik p highsewel notworh Mackbanm, couler,
it ity i ecenniimicalim wilh ahotiee maciine o sdomafion cell

P s informadi an FROFBIET B3 jelor {0 b dnlas halp of STEP 7wl he
PROFMET |ty Vg, sarlamaliin giimesrts somiWWivew s G801 15307) Aineton
G XU

* Integrated Web secvar

o WD R i L eOeatad o i TP i 3y msdl 11 Tl ity e sty ‘i (1Y (Fel
W'y Eeltvr

Start page with gereral GAU imfonmaiion
Iwrtifipation wlarmalion
Cortants of tha diagnoetios buflor

Slatue guesy of wruog anid deats cet-boded W aeod aockilion s pocakibk il m
il gt i

Alsrires (withut achree ledgmend optine)
InToomntion el commmuinslon
EROFINET topology

T lariuie

Fiminh landes

Murrasy iaage

Usor pages

Db fogin (il mmill

CPu m s i (BEETS1- 10K BARI
Walpwrm il [RRERIT AT MR AA 17



* Swpponibl echrokgy
= [mounting, mansunng, position daincion

This el by funclioni Rgh-apessd counting, measuareg and positian Geecon i
Pt Gt ans intsgraled in 1he CPLU

Fof mime #karmmblion a0 inlegrebed inchnciegy hections. refan 10 he secion
Techholtgy heetons

= hoton Comsol
This itetan pontiod Bmelernbly suppor(s speed aoss, paslioning s, gynchianins
wreesd gred kil sncoders e well ae PLOREn Blocis fed programming s molion
S ruscrally
For Mo iFdarnalon about mobnn coriol, 1STer 10 e gecton Teohhology laslinne.
Fio i dbailpd dhesanripfion of Ihe w0l molion cormmel and @ connguration. rilee 2 s
S-1500 Meden Ganliol )
A1 MRUEPO BulGivilon aeeeie oMV BEE1 27T funclion manuil

- Infograted closed-loon cortrol fundclioraity
= Lrnbaiirsid P10 s |rElur
= Japoim wop controléen’y alve comirolier wit integraled aptmasson
= Intacrnlel lnitpEralirn Cone il

* Trmos funcliomoigy
— This raee unolkanally sugpivs Foubleshooteg s cpisrallion o Db eer progham,

sipecinlly for moton coningl aed el el ippllcatems
Foor mshg ielarsmaticn oo "Tracn®, pedar i Ui Using e Itice g booe aialyest

H'_.'Hu-lh
* [mingraimt sysinm Magrosans
— - THE WU 1or Mo sl dagnoalice e eilomstcnlly cheated Ly e &yalisn and

phaplayad by o FORFTHNS dovice, Wsll sefet of i (0begealed deploy, System
ehagrriaties i slno sidlalie atan ihe CPLU W i STOF e,

Em CNRE ppcwtu BT 5 RFR W 8 s BT
M, TS, ARE IR IGAIL AR



*  irdeyraled pocuily
» -I:.'np_.rn:utlnl:lm

Copy prodechor Hivks s EBocks f0 i aeiil b of B SIMATIZ mamory cid o
by ihee: sl numbssr of the CPUL Lisey programe ssanot run withoul he corrssgoniding
BIMATIC mamory caed or CFLU, )

= Enmehos prodscisee

Tha knim-low pioiacian prolect ased biooks Bgainsl unouhoiiel seoens ni
il paticng,

= Areds prateciion

Exlanii ii=ise=d prid i PRy Frg-cn b1y (e alon Bl Ll"l-hlll'l'!!l'l.l!‘ﬂ
Confguimion chnges Yo Can use mEnnnzalian Inee 10 pesgn saaaian ghss o,
diltarienl Lsaar f Aouijia:

«  Inlegrity probecion

Tha gwalern profacis B daly baesloered v Be CPLU sgeinal macgaiion, The OPU
didldcdii inne el A marpaaled b nglee g dula:

& Tho CPU 18120-1 PN supporss e folicwing lunctiona

~ OPU maimory issed
Fia infermuiicn on Shomery eesed”, retul @ ihe STA500, ET 20002 aysinm rmanusl
(MR U] o malinn Sismens ComAVWIGewl oS00 P

= Hesel CPU o inciory aetmes
Fof infonnation on Roerl CPU fo oory setings”, méer o tha 571800, ET 200MP
iﬂlﬂ:‘lmlm.ﬂﬂhﬂm'hu;mmminr:lm”unl u:rru":l'l'l'i'n"nn:nllnlrrli'15T‘|'H:'"|

= Firmssin Lpoo
Faw informalicn on "Finrmunie updsts” reler o T 5T7-1500, ET 2J00MP gysdem
G E U ) -'-'I'Il.[l-l}dﬂ.l'lluﬂ'ﬂ'l'llIlhﬂ.iwlh&-EﬂMMHmmﬂle

« Corfguenfion confrol
For informabion on “*Confiparation control”, mier lothe G701 500 ET 08P syslam
iranaial | ﬂ%gmmqﬂmgﬁgmﬁymmmﬂﬂﬂﬂm and o

PROFINET (i nuppot sutamaboraiemens COrTy WA e e [ 1550 T Adneton

= PROF lafiigpy
Fiot infoermalon on FROFSSegy", foldl & s PREOFMET
[P i oo bl Siineri SO armranERIIR0T | Amrton il and

s FROFISET spescification an e ismat Gip S, pro pftlﬂlﬁll:lﬂl

CPu m s i (BEETS1- 10K BARI
Walpwrm il [RRERIT AT MR AA 1%



2.2 Progmrtics

T fidbsai e e v v -t 13 L3410 o8 o CFPU 451251 PN

e

3
X
%
N

,. Er :
-
e
|
{

|
|

-——

m“ﬁt‘]’-ﬁ#“‘h .-i.. - .



Tho analog on:-bowd 8¢ has the followinp fedhncal propaertine
® Ayl irgnie
- B oraleg ingeais
~  Fegnlution 18 ks trchuding aign
- Vallage maosuwemant fype can be-sat mdiedualy for channed C o 3
= Craren] masairmmund hpe Gan be s evdvilually for charem| 110 3
=  Rosistor msanuremaon bype can be anl foe chamne 4
= Trhirs [oaaior Mesalraredm Iypn gan Deoss) for ohuhmsl 4
. -I:érfq.nlil dasgreistus jpor channel|

= Hesitwen nlernagl o I sielation can D el Do chiies] (ha iow and S gl
lirilh b9 pidch caand

*  Araiog aulputs
— g Dt
- Feaclytiar: 18 bits incl, sgn
—  Wiliage oulpul aalkApbie by chimsl
«  Curmeni oulpan sescinbda by chonnal
- Cixfgpralde t:luqmut-.::u il ehannall
Tha analcg on:bodnt B0 supparte ha folkirsing hecbons

& RFoconfiguraicn n RLN
(Far mpne Filarmstion, rler 10 ihe 2ection Farnestas sssigmmeel and sl of
perat it ol PO R Of P o] an-Doard 10 [Page 110}

CPu m s i (BEETS1- 10K BARI
Walpwrm il [RRERIT AT MR AA 23



Tha fediowing fgurs shows Fa digitnl n-Bomd 173211 and $12) of e CPU 157201 PN

"'_"""-rr-r-_.l...

i
|
]
k
¥
[]
|
L
i
L]
-
i
L]
]
[
L]
¥
E
i
i

—"r-|—'rr1.|.-l|..|..|___l_.._ll

FEEw R

Figme 2-0  Deiptal an-homed |10

(o CNRE gt BT 5 R R 0 s R i T
Bt TTE, AREFR GG AR



Tho digiesi on-boam 0 has the following Sschnical propertes:
B Digiad inputo

32 mghespend dgtal inpuls for sonoks uo (o mae, 100 kHz
The mpuls can be used. as slancani inpas and as nouts for ischreiogy uncions.

i il vollige 24 W D5
Sditabin for siahes and '."u!'.]-.'-l-.'.u'rl FroximiFy swiloches

Cerfprille dagraulas
Hartwarn infernad can b et {for aiach chammal

® Digilad MApitE

12 mgital nutpeie, 8 pf winich: can B used os. high-speed alitputs for echroiogy
lurchnona
Tha pulputs can be usad as siandord cutpuits and as cofpuls for lecdrmology lunotions:

At iilpad wofarga 2 Y DG

Fatsd outpot camant
as muput for stondard moda. 0% A pier channl
as pulpsd tor Wnahnology hunchinm £.1 & per channs

Shiitabbe for scirviil vt D0 conlaciorn, ang incicalor fafis
{orfgprnble dagoastos

Th dighs on-boend PO sppors T Iollowitif hectons

* Reconiguraioo n AU
{for mies rdarmation, redar o the sochion Parmmeser sssignment and strocian of
paramrinr datn reennds of the @gital-anshoand 0O Fage 11815

Simullsnecul use of echnology and stendard funcSons

Yo san uss lecFmalayy and shendland lincliane gl ke ssna e, foiichil ks harchading
kGt M For aeampde, ol e digifel mpube po acalgeesd 10 s socnling, mesiering o
FilE-Ea ﬂ'l'llfn'.lli'ﬂl'i lh!-l'l"lﬂ.':l]f '_'IH'IH-'IG'I'I'I'!LI:&'IHH ished S daarlinnd DI

nmds in whids ischioiogy nchiors 2ee assigmnt can be mad. Outpess o wheith lechioiogy
tunclions ane aznigned cannol be erdnan

CPu m s i (BEETS1- 10K BARI
Walpwrm il (RSN AT MR AA 73



-

231 Front view with cloged front pensks
The luliowing figure shows e fontyies of the EPU 181201 PN

(N LEDI. [ 172 Ll [ saraling e Siel Alapnoados s1mku of Tnae CFU
& Stotuy aed wordscin AUNERRON 1 the aralg or-toant b0
(B bod uon daslags RUNERRDA bt the Sgtal en-tedd 0D
& Contmi ke
B Dapy

Figurz 2-4  Wimw il e S VIREIE-Y P w i chosed froni e ee o)

Tampernharo range for cisplay

Ta meradun (1 seiuies Bha, P dlapilay seelcles oF gl o lgegediins Dk B parniifiegd
cpmealing oaparaluie of b deves . Whan e desplay coole dose again, i ausomaticaly
awilihng sl on agein, Woen the ciapiay 6 awichod Gff, ihe LEDs cordins o whiny 1h
atalus of Bhe CFL -

Far mamne nfonmaton an the lomperalises al winch B dispay switches iisal on end off,
rufer g0 the Technical spocificaiians {Faga #) -

Em CNRE ppcwtu BT 5 RFR W 8 s BT
o M, TS, ARE IR IGAIL AR



Pulling and pluaging ihe front panel with dsplsy

Youcan poll ard piag the o panal with deplay diinng oparation: The S84 netains s
aparting mode when th foct panel i poied and plupged

A
Pargonal injury and damige kK Dopey may oces

If you pud orihug the bond panel of an S7-1500 suomaton sysiom dong pamion,
parscnal rgery ar damage ko prapeity can oo inzme 2 hazardous aeas.

IE!F!!IH WL ] G gy T Aeced fia el i REziedkous nras Edne 2, Blsaye-anaune Thil @#a
i_ﬂ?-'lﬁ[l'ﬂ ol e Byl I8 O d-an irijled

Lackirg the fronl onet
Fou-can ek M frant pernal W preriect your TREU Ggomal pmemeneed LEYR
Yaou oan atach a socuniy ssnl or o podicek with o hoop diomsier of 3 mm da the Srone panel

Figum I-5  Loching ioach o0 TP

In acdiinn oohe mechamical 100k, you oan alsn Gock access 1o 8 posawor profecion SPY
an tha duapiay (local look| ard assign @ possword for the deplay. #or meeo infurmatian on
the display, the configurabie pratectizn jevels and ke local lock, refer 1o S 571600, £
Z0004* ¢ hitpy Vs port nulcmation. weeaionn. com YU ievtn B 191 BT sysbom manaal.

Wity will Bl dgtsdleid ifoemation oo M | deadosl degfloy opliong, A Wadning Cihurss and &
ks paseds of (he saulabla wemi cothiands o e SIMATIC 37150 Diejday Setnisiog

CPu A SE i (BE ST 13- TEHD DA
ol R AGEITHREAAD: Ak ]



[ e pr———

T e, T ——

232 Frant view without front pansl on the CPL

Thi rl!"h:l'p:'ﬂlﬂ‘ﬂ'ﬂ'lﬂ !l'l'lh'-'-lllm il panliglatid B on alksmant of (e
CFL 15201 PH wihy (e frant cousr of e TP open,

&)
=)
(2}

egeacEEEReE

:

LE[}y tor P curpeed openmlingg mcids peal hagaoeios ghebun of fe CEU
Stats and dm iksgtays AUNERRDA o the sralog tnocant 10~
Statum armd pers b AURE BRI of e sliganl un-foees 103
Fasgining scHus

Comnnziion for wupply wokage

PROFINET Atludien (23] will 2 pons (28 P aed X1 PR

WA fdrmem

LED oy e 2 pciti 201 P4 Wit X1 P2) of M FROFINET intiifucs X1

brils seeinr
St ' ihe HILSETIC muerekip dornd

[repday TRmeaction
?H-!.'MH‘EH.I‘IHE"E—‘I P i foeil fsdinas on T SFL o

£ 13257 i (RT3 AR
Matier, IMRFTITS, ARETRHGA AR



2o e sedocion
233 Riaar view

Tha lalksaibg Mguie shinas e commardon dlamedts of e rear Of the TPL 155201 780

Srdn id ot | miipees.

Plveq) <im0 AT n i e 5L pdy
Fiarp - connncian for Eackpipoe Bue
Fakin ity aitiimig

&

Fipim 2T . o of the £PU 185301 PN - sy

2.4 Mode selector

Witis Uiy [Py s SCIDd 10861 B Dpeealingnods of tha CFRLU
Tre ulizwing table shows thi position of T selscs and the comesponiding meaning:

Fastion of the mada sslpoior

Posibun Suunng _Eaplanaicn

HLN RS i - Thar CPL ewietuyides Tk udar gy
STOF BT s TIiE LER GEeCaTil 11 i NI D D
MEEE Aoy el Pasiion for CPU manoy resal

EFU HI2E1 B (BE TR 10RO DA
Mo WA ASEITHEAAD: Ad ar



Wiring 4

4.4 Supply voltage

24V DC suppiy voltags (KB

The cannucting (Hig o the stlibily veilige & pluggsd in whan M CPU dhips from s
tattary

The folessing Latde showss the terminal sssgomant for @ 24 W 00 power auppdy,

+3 VDG oF Ing mpply wnkaps

Eanman) of 1hs dupply Wkagn

G &F Hhie il mokage for Gop- g imoskesgm of 10 & garmiBad)
+ild W D of tha mgpky woikage oy kog-Meough immeemys of 10 & gsrmbed)
Sorm g badnd FE cominin (o0da B loodad S0 condacl per anneal|
gt wimmnily:

(1 e (1

) and )

FipypmAs1  DnpeeeSiiey o supgey el

i
&
@
&
@
@
i

W the TPU m supplied by @ sysbem power soppdy, il s ool recessary  connach His 34 Y
sl

CPu m s i (BEETS1- 10K BARI
Walpwrm il (RSN AT MR AA

Aar



i

4.3 PROFINET intesrtincens

4.2 PROFINET Interfaces

PROFINET inatface X1 wilk Z-port awlich (X1 P1 R and X1 P2 F)

T Tsdleralnng Ladivih sfwram (ban Diwrrrildl geasigniment tor e PROFIRET inlarinee wills 2-poel
aEtinh, Tha aasgnmiand cosrésgoinds (0 e Efannel algrdaod S an BI45 plug,

Tabip & 1 Terwinal smslpmart of e FROFRET Mafazn siin 25000 wsich

Wmw Sigrai nams | iy e
maen 1 cme AL 7O framem Ouin .
Py = Toum [ Trenem Certe -
3 B0 Mpcwie Dam o
4 -  Lnmssigrad
3 . | Lirsaigran
Sy 8 oM | Rsaii Dt
T = | Lnsssigran
n - Linsss=igrnd
P § e

Fat mie irfamugen an "Wiang e CPUF ared “Accespaisaispnm pars”. miber i e 57-

1500, ET HHING sywinim jrsnl

Ehip: et TR bR S A e ey 5 T TR )

£ 13257 i (RT3 AR
Matier, IMRFTITS, ARETRHGA AR



Mgy
A ZPARCENET infertacas

Agzgrimeni of the MAL addresses

Tho TR 1S FEG-T B0 haa & PROFINET interfice wih tao parta. 'I'hu‘F"I_%-EIFI'H‘ET interloce
Eeol b 5 WAL addrrs, ord eachof i lwo PROFMET poka s B cesn FAAS nddmss
The CPLI 151251 P8 Iherelore hma three MAL oooresses inalal.

Thes MAL: addresass of w PROFINET porte are seaced for B LLDP podoost By &xampla
Tay G s [fhdod b distdeesy lunolion,

Tha numbsr range of 1he- MAS addresane @ corfinpous. Tha fred ond @st MAC address am
lacrnd ory ihe mling plate an the right sede of sach SPL 15231 P

Thes ke Balty shmas hiow he MAD aidtessus are gesigre

Tunlsd-2  Asagrenam o (i MAC addesian

Aapgrmem laeing
MAC pddwmse 1 PROT IMUT inrorinon X1 . Front laasied
ivimhks i STEP T i WooEs e s | . P el | it
mE) LR G pariiag (g
MAC afdrean 3 R K1 71 F [neguited BrLLDR, dor |« Feaoil it i aide. nal Ksdansd
ST
MAC siidims P K1 7T R (sl oy LLTF Y «  FoiEr pien |l
ol 4 flige mide, jprered
(e 1t e mnge)

CPu m s i (BEETS1- 10K BARI
Walpwrm il [RRERIT AT MR AA an



i

.7 Farmoha' ann idook diaigmans

4.3 Tarminal and block diagrams
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Wiring: Curment audpul
Tne foflowing figure shows @n skomple of the eeminal assgrmant for wasng ourrmit potpuie

-

[ ]
H/

o “a

[hii]

I
|
L A
1 .J?r;-ﬁ-lz o — P N e S
|
@ |

BB EL NN R R E N L,

-,
Brat

Ang-o-tiginl corseriey (ALIC|
LEDr i e

iriped samenk. ifrr !Il:n1|1'n'_lrr=|ﬂ
Csppabin-snaing comide DA
Caarors aurpar CHG and CH

Figurs 4.0 Shoos g R i ! ST ) @ RE QT 500 QLT Gl

BE e 5

L 15720 T 0 R AT 1D RO KSR
A& M, DTS, AR ETIOGRAIAN,



My

o7 Tyrminal amt docd dagranms

433 Terminal and block dagram of fhe digital on-board 10

frfeed alerman

Thin bactin conliing (i Bock dlagram of $e dighal en-boand U (X711 and X125 wilh
sanfiduid I'ltﬂ_l.l'lﬂ i EI'I.I|MH'I'H e I'l'l'l-‘.l!l:"l'lr‘ll.t!:lrl'. b wnll e Al sy Do e ol
'||'|l|'||'||}l:i'fl'lli- [I'I!IHIId Cefnsciianu

Faor informatian on winng e ot connecior, establishing te cabie shiold, ste., reiet 12 the
SF.1800, ET HOMP o Ssnpportastnmal ian. s comddoA dewinmmin 8 1)

s imT manEil

T wrtani edaite] & raerhet &0 B bl connsios wod st 1B Wil s dglbi oo
Daurdl Q)

Hote

mnummm}u auppliod via e froal corescior Errinals and Pt doas nal
MRERITR PONAT 18 DE sUReied By P ikeer swvmenl The infd el B, Doy ar
niraaiay Tor sesting

CPu m s i (BEETS1- 10K BARI
Walpwrm il [RRERIT AT MR AA &l



i

.7 Farmoha' ann idook diaigmans

Block dEagram and terming sasigrment X11

Tne figurn below shows you bow In cenrsct fhe mignal |:rr|-‘|:||:|-_-:| ) X111 and tha pssigraran
of $e channely 1o Mo oddresses (inpot byte o and b, outpal byle ¢ and dj

M Encndsr mcph b the dgmi inpate
ih CRU imartcn

e Cnnracanm for 40 ¥ O supety skagn
il I::uru'ul-l_im far jjroost

Chx hanrel or cranms stofe LD {grese)
AL Stat dispiay LED i)

faL k] L] Exmr dmpsay LID (el

FuvFE POWE R 3upaly wiilage LED {graan

Frapudti 4- 70 SoCh e 00 Gl 120G QR of ma dpdan on-oin 0t

£ 13257 i (RT3 AR
Matier, IMRFTITS, ARETRHGA AR



My
A Terrrubal s docd dagracns

‘Block disgrarn and isminal assignmeni X12

Thao figune bolow showa you how' @ oonnect the digkal on-board VY0 X123 ord the. assignmen
al ke ceannohs 8 |be addrestes (ngul byin'a and b ootpot Bye < and o,

LHa "-F
CF —-n‘
& '?
] e
ol e 1
LHe e
Che *-En
ol
b 'E]I L
[ vy S
=1 s
]
o o L
. CHEs i3y |
GHES H1Y
CH s EHd
Ll L] g
I
al Frwinder mpply fer tha s input
i} CPL imorfaiu
o Snrrechnm tnr 4 Y DS sayper smikage
it !:'.urruﬂm for il
CHe Chporel or phansel sions LED (greer)
ALIM Stmhis by LED (jrami)
iR Bt dimpdny LED (rod )
PR PFOWER aupply wiitage LEDproen)

Froure .17, - S g @rd [anmae) aengieman o (T e e - os-Doam 190 Wi

CFu HA2E P [ BEETES- 1CRIE-DARIN
Mo WA ASEITHEAAD: Ad at



4,7 Farmoha' ann idook diaigmany

Supply vollags Lsing e dighal on-board [0 X711 a8 an exampls

Tne inpufs srd auipots of the dioital oisboaid BT are divided mio wo load groupe; whch am
aupplind wilk 2€ ¥ OO

Thu dignal wgrats DIO s D816 form @ Joed griap aml are By pplied ¥l e Cormpisms 1L
(hurrrerzd 180 peied 1M Clwrmioel 200

Tnn dighal outpises OO0 o CH3F ame sopnied v e oomnection 2+ (Serminal 290 Tha dgial
cutpats DOW o 01 5 are supplied via the coonection 3L+ fimrminol 28), Pianse nobe fhal the
digital aulputs 00K io OGS only have & comman, prourd. in sech casa, oy ane led thiough
bo S o Termanats 30 and 40 {280 0) and oridgod in the modie. The digial cuiputs foim o
cocmmon lood group

Feinn
Polariy revarsal of S supply walage

Af Gl protacTred Cincull peolecia e daial or-Boand VO3 aanoes deelnctinn i s
Py o Min supgsy voBage tormencsasl. I e casa ool pofar By recersdl of Be supply
Sl e, Fegpardoir L e ] Bl cii Gecur @l (T chiplil Golpeili

Rasponse of the dgitel oufpuls 1o & wine break sl ground conneclion of e eulputn

Chint b thes shumiacies sies of e gulpus dive uesd 5 e recduls, npeens. 35 ma mipply
Cur i Ao oul henugh e EjrilR e s parssiie diodn in s st ofl 8 grasingd Wi
bk, THis bssiene can lmd & poc-sal cilpute fko 2atying Fgh el 8 dnmng up i
35 i sl Curanl. DhspraraBig o s Bypss af loadd, 25 1A cai b sifficiont 5 caninod
Eaaid Wil Bigh el To peavaid omictended sebcieog of (e gt cotpine 0 e dencd Ol a
proumes wie braak, Tollaw fmes sleps!

Wire b ground fwics
Gannact prourd ta terminal 33 and ja teominal &

1. Roube $hi fired grourd conniaion i teeminal 35 to M cenbtal ground canracian of 1T
pdinind

2 Houte the seumng raund sormechon trem terminal 40 1o e oentral ground canrection ol
thaz izt

If Serrrtaiand A0 o 0 v wlerru il Rig o Jroninil wiee Dok, the cuipils will soer ke o e
mupf b b (e Srcend Pdect gl et

Wit hrsk al ground connackan

Mpar tmedge-from beemenal 30 o fermina| 44 in the Soed connecior and. e |zod ondy oo
wira io Sw-oentral groond cannachian.

Camused leminal 10 and isemingl 40 15 a smmen gl penl

(o CNRE gt BT 5 R R 0 s R i T
& W w, RRTITE, AR ESTGRL LR AR,



Thin Iedieraiing Nurn shwws B (F l'l!l.i'l'ii ubEEg 8 400 HE ninrfeierae Insgmny
Alippiassion B8 a0 example A 400 H rlsfbmnos ﬁ'lll.ll.l!‘l."..:r Al FRRRLE LrTRbERIEs 12 &
intagralian llime of 2.5 v The sfhikog cov-Roded D) MupgHeE i s ki B U G

wprry 1 26 malkagcondm wilin e ivlagratan thne,

(Emw TiEms 1.5 =
wow| [] [ | 1
Velas e L

1 i |

L LF. 1 150
e ] | [ W
Wl ' W
i F | i
' i
i
V g | P il '8 il

Tl

Em CNRE ppcwtu BT 5 RFR W 8 s BT
M, TS, ARE IR IGAIL AR



.1 Coirversin muthod

Th kaliewig Ngure shinem b this worsa uaing o 80 He Ineferoncs Mequorcy supproséon
HE BN ERairgee A 8 He inlsisinncs egquensy AUpErwieGn corfesparnide It ar Fegilon
P ol 168 i Thie isakog an-Board U0 g ppliss & nemsursd il 1o s CPU evary 1904
il iecaruts viifim e inbegrasom trrs

1 Y T e L5 e | 70 .
e JO B BN
WilE Ve Yaus Cpadek T
W K i (L T
o j—
e e

1.0 i 1.0 e i e it el
Vataw et Vshw
|

L, | iF

Vew
- |

CFu HA2E P [ BEETES- 1CRIE-DARIN
Mo WA ASEITHEAAD: Ad 126



ArtikTg FRAT (ICRESRe
. 1 Conversin metod

Thip fodlowing Mgure shows Pow e works useg o 50 Hz rederance ragesney siporasson
an A sk A 5O HE sylerernce Suguency sigpeses on cafreaponds 1o an inlegralion
tirin ef 2 8- The snsicy on-bhand 10 B ppiles b e valim & e CRLU Byay
riliwasand witkuk B inbegralion lima,

Figurie -0 Flafiianc Flacuiinsy BLpfniann Sil He

£ 13257 i (RT3 AR
1H0 Matier, IMRFTITS, ARETRHGA AR



.1 Coirversin muthod

Th kaliewig Ngure shinem by this worsa waing e 10 He Inteferoncs Mequorey supproséon
HE BR sEairgie A 10 He inbsrfeimics Irsisncy AUpprmsedn corfespaiis |i 6 Flegrsan
Pk 6 T0K0 o, T Anddo an-Daand U sl phes @ maaired vikil o T TP pvary

il i waihin s oisgraton irm

:
([ -0
-1
(| -FIMi
|| fl:
H I

CFu HA2E P [ BEETES- 1CRIE-DARIN
Mo WA ASEITHEAAD: Ad 13t



This Iedioainig Labde osidie an avervies of Bhe canligurable e hequonckes, e Inlegrallon
Nt el e irdsicvi by withen i ch iressred uplubs des suppdisd 16 e CPU

Tatiw -1 Owarduw of the configuiabie inn Snmohe s

Friertren PRgansy mormennn Imgrmiti bme Irreram

40 Ms |25ms R

oM ML JEx 1.

Wl He & me ¥l mn

16 g 1% e V0w 7w
Pty

E-h-mm.:lm-dun‘_u_

Wi ey et i feng ol 2.5 mu, s e sairsd vanos o chsnged By e lalowing valuss
i ) 1w sddibcnn by cldtirsit] bazio amor find oide

w wtih teadagn . oot and “resiszance” By 009 %

w it *Thanras mesier P) 100 Sandae® by 04 K

s with "Thanma reastos 1103 Glimaic” by #0.3 K

it "Therrral regiiod K100 Slonterd® by £0.2K

v willy "Theanmal reaahe M6 300 Climnic® by =01 K

A oetmind desoription of the hosec and operating eror s mvasabie in the functon marual
Anaing value procossing | muppon. aussmatinn semers. oAV e PRS0

o LINRE o UL FIER ey T BT ]
i M, DTS, AR ETIOGRAIAN,




Arumruﬂiww

Efwwﬂh’

Tho ndwidual meowred vaioea are smoofnod by fikoring The amoathing con bo ool in £

oin

Smocthindg Wimm = Secalhing (2] & onnfgueed miggranom ime

Thee hiliwing hgume shows the tare § akes forshe smootwd araiog vaie 1o maoh
apprancrrariaky 100 % depending oe ihe ssl smoothing. This i vedid for all signal charges at

the anafog miput
el R =
o=l

Ilrll X

[T
L
_=_|

ket kim femagiing =

Se8

Hore [Eooring = 1 8 piegrmmnn hos

ik (e red =4 § stlugeidon i) *

16 @ inbsgmtice ) ©
Btrong {umnstineg = X3 « linogration ) *

* T g bee oin momres b 18 pingrskion hea,

i'll_'lnl'.';-q !nmmrilrn-l!:lmndtqaﬂlrlllm“

T foficwing tabio shows ™e ime il kahes for the smoathied annlog valae o reach
approkanaialy 100 W deperding o e sol smoolieng and the st Mefsence freouanoy

IT—q B

WD e e

ST i

Tabe -2 fimoothng dme dspasding on 1he set sooiing =il ang risfs s Teguenoy suppessEom:
Sarkoction of fre ssciing | m*—-ﬂ'wﬁq*ﬂ
|l snbad QEnaMELLN O WA vafsd) | DM 80 He WM
tionp i fimm TE == Jﬂrm 1l}l:Irr:|
11T 111 il EEd A BT do0mE
Wi 40w IEG Himns 1) i 1801} s
shonp 8l 5382 inA B2l mis 2110 mis
CPu A SE i (BE ST 13- TEHD I

133

Mo WA ASEITHEAAD: Ad



Tno cyde limea (1 mm, 1,08 muano 130 ma) road fram e oonfigured inmeferenon

fraguency nupprossion. The oycle time is indepocdent of tha number of conligured analog
chanrssl. The values for the anakog mput channals are deiecied sacwantioly m oach cyde.

Refarsncs
Fapr prooy ilatPeslla Gt GEaRalin Wives, ccle Hmg ond Comwamkan mathod. feler 1D e
Al wale prioceanig [Hil onuppe, dobamaline shmsem, omAWW s ST IRECH |
feclion manu,

c.2 Repressntation of analog values

Introducsan
T s vl for all messuning manges D68 o G0 ues willh B arssog on-Baand 10
il fepassnied in this appeidin
Far crmss-produrd fornation on “anaion wake orocessing®; refer 1o the Anaiog valise
processng (httpct suppon aulcmaion semans. samd O dewen i TES8H084) function

HipIF B
Massiured value rasolilion

Eurh arwice] virgin o devinied il algmed inin 99 1Ea. Thi B mnckod sy """ ome gee 10

Hain

This (awlulon does pol nppy (0 eenpacsiune valves The daiaiized P i B8
it el OF B cormeraion i e smakeg an-hased 10

Tohbs -8 Pepmpbyn of He ansiog s

Fhistorthsn an Tebn | ki Araliy vk
indtuiting aign_ |
| Dcimai ‘Huipdecmal Hyn by L g
ig 4 1 Dign 0 OOAD0Y BaanYca
CL 19 570l T 1 2 E H-Sa ]
154 Wiatar, DTS, AT AR



AR waha

CF Rebvesentanan of il mvipes

Reprasantation of inpul rangeas

Represantation of input ranges

€A1

Thia tatlen Bolaw set oul (e digtized mpreseriation of the input ranges sepamisly for

hipakar ard unipoiar roun rangoea. The reechueon = 18 b

! Dwim werd

.I

Q

1]

15

n

g |4 |8 [B

oo ia o

1]

o lr lo lotote Ix lo[n

]

i

g
¥

0

]
i
I

e —-Ir1'\|l'l'll'-—
b

'
Ly

i
2

a tu

3= [pwlaw g [an | e e n | |ein o |n |»

i i

=117 530
147,534

104 oAl
oty

anon

ALOL3ETT
+ | Do

<0000
A1
w117 550

i o n o e

Tols C-d4  Dhoolwr inod mnp=s

D e | el Lined

HITRT
=519

e ALl L R e T )

.ITe49
A5
R i L]

-7 EAf

e Nt g

Taftea T-5%

Rargu

Lispmrfiora

(EH]

1

| Dl et

B8 ) Matibel

0018 | Unsemiow

e e n el e e | e —— e m—

[hq..-m- Pl moaires

“-._.1 - &

"._....".... o] o

Ta| H| = o) E

-.H-._l == =ia

'] 5 a i ] i i 3 i

"u_i = s e =l a

._-.-mu. o mi| o =3

“ﬂ__._a. G- A =l

_1 olo|e |

&l -

.I.._ B EE mamts

By =lulslalalslulofe
CEERPEERRE

[}

.nll-l_ul. Ll B =) a3

R sl -

Fal - | & =

[

[ | - - = =]

:] -
ESRSEREEE :
“-_ﬂ o & i i mm

]| it
i - F

Lk _ﬂ ..__m i

.ﬂ_ummmw e £2
L R R Bl 'y £
.._ E MW
_HH.MM m I

o (HERR ; 7i




ArtikTg FRAT (ICRESRe

[ —

.0 Reprmsemiwian af nput imger

caz

meurmm in voltage measwing ranges

Thor Iodloraing Lakries (il e i rial ved Tridmanciac il wirkss {econs) ol (P poediide volluge
it P rlinigei

Tabbs C-6  Volege masiuing mngee =10 Y, 2
Yahme Woilage messunng ranye Bonpe
o s v Y :
ey e pvigsny  |eBATEY, | Overiow
d2gn [ sH il 5B Crsarangs
Iraay B i
274N &can | D0y 5 PRI T
| 2078 EH00 L IFEV
1 i R T HHH ol
n @ R o'y
-t iy i | E—
207 AFT A A55N
- hisinl =) =10 H W o
-IT540 FIFF | LA LT LR NG
2e512 aehn |07 TR Y
137E8 ELE ] =R TERY < HETGY Lndu i
Tahi - ¥ Volsge massuing mnge £ a6, 0 a0y
Yahme Voimpn measuTTy mnge Mange
dec.  [hen 1wy omfay i .
B L B T e = T 11082 L
dz r PEEF T4 W 11.760 % Cwemnge
Raan | B
274N | RO 5y 160 Mumdna mungs
‘aem | Bioo 1 754
i {4 T+ FA4T b WAT o
a i 14 o
3 l".? = Limisromge
i) | bt D2 =1, M8
-i2764 | oG < (rEBE =758V Uit
£ 1E1RE T (R AT 3 R Sa T
156 Wiatar, DTS, AT AR



€33

.3 Representanio o i mnges

Repressntation of analog values In curment messuring rangss

ﬁ-mn:-m fidwn ik v decrnil and Pesmtocmal s (oodend of T remaih b oumuani

B

Tabie S-3  Cowsenl sualaning rngs :20 md,

RIS,

Yiuny Ciarrant mssessing rangs

. L, kL. : .
L | S T .I.E’H’!ﬂ'.__
pvLIN FEFF AT mA Laerzrrim
ZTHS | AL !

ITEAR LG 0, | Wil Tange
mr 514 15 mé, ,

1 1 TTLA DA

L L L ] |

A e | |

-7 A ~1&EmA i

g6l | iden A |

Il [uwEE Fmesarangs
<61 | E35T !

JEETEE [ RO “FI5T =k | Linddrfiow |
Talip G50 Comanl maosaning rges 3 i 20 and 490 20 mA,

VLY Cirmem mamunng mngs _

ot 0% 20 mh 4103t ok -

ey (TP (il ed (A mA LG L I
2511 fEre 238 mA 2281 mA Cerzprim
s | s |

JTEAE  |ECo0 1 ml 1 20 | Bosing g
mr= |50 1Ema iR ,

1 1 TEE4 Ntk 14 ik + ETRLT ik

i o M et A A | B
E TR = | Uinderrarg
~iAH4 ] il A mA b 188 mA :

IZTRE [E0aD <3 0¥ inA = AEE i | Uncisfiow

EFU HI2E1 B (BE TR 10RO DA

Mo WA ASEITHEAAD: Ad

137



0. Empresemisian of nput (oges

Cad

Representation of the analog values of resistance-typs sensors/resistance-type
tharmomatars

The lolising tabees lise te socimal amd haxadecimal vakies (codes) of the possibly

nesislonms-typn GENOoT Tang e

Tabie C- 30 Wpmiancs—tppe snpsory of $00 (3 UK 02 and AO0 §)

Wl . FMISIETCe-7yTa SESF _
e | T, L= 300 0 | e o :
42787 [TFFE 1TEa0 =327 1 *T05.63 L) Crvartiim
bret] | TEFF RECELTY ARZTTH TUE, 51 {} | Deerrings
il Ffeen j _
‘2hdn e ETH |06 o0 11 , Noanal g
278 | f1on L1t 22511 451} {1 .
1 L1 |83 mo b0 84 T1.00 =
o Lo L la o il
Fabis - 91 fhesmiarioe-rpoe thersommsier P00 Sionsany
PLADG | Vuns P00 | Viahes PO | Wsuns P |
semncdars T St b | Stand | o
g T (™ e [ nK o
¥ eyt = {1 dighi = {1 gt =
0.1%ap i i1 K}
= 1600d |33rar | TFFF »1B320 |3z IvFFE  |swmaz e [ BFF | Deetow
1eon  |[10000 |z WazD | umap [dvpe 1 I 137E |S1BC | Owenangs
s |EsDd 2135 iEEE4  [1me31 japps. | 1va3ac |eeaE | 2aEd
[l L5 ] EA D 18AED | vhead Rlalits 1i8is  (rw MED Mamens rangs
-a0ae  |-mo00 | PR L L R o ]
-3H1 1 <A FR2F <3 1R vl n I'J'.‘H | Lingierargs=
ot 1 - CEV T - T N - T 1 S . S
agaan [-azene [mow  [«dnad |cazeen (oo [sama [aaves Imecn  [Uniertew
S 1ETZE-T 0 RT3 R SR
134 WASSEE, [T 15, ARETTIGAA0AR




.3 Representanio o i mnges
lalier (- 1 Spustanee-ps Permrreiss P800 Clmans
PLIOD Cimatl | Vs P10 Qimaie' | Yaluss ' Rrgs
nec : doc | v, I F (T - |
1 gt = 0.01 703 tdgreom R | - |
= 155.00 XETHT | TFFF: L= 311,00 | 32787 TEFF | Cromrto
155.00 15500 | BCBC 100 M 100 TIC |
138,01 13001 | 3p0w L 288 01 261 &TED
13800 13000 S APCE 36800 SR 1 GTER: " Muvinal range
A0 AB000 D1  -184 00 18400 2800 -
B B e kL) MRER TS LR L <1040 L IINEY | Lindermrge
wem e e e atm |
« - 141.050 | <xzroa | B | = a0 | azen | o Lingarbow |
Tl £-11  Ausiatinza-lpa tamosvats) H 303 manied
Mo |veus N | Vel MO0 |Vekes | Ruinge 1
Slandarg | hee Bandied |- nex Standand | o ok
n o ; W F nK : :
It digt = (7 gt = {1 dgt=
(LS e . UL B N : ik | ! ! |
=dusa  |3ane FFIw | BERD agime ey s YIFF L
S5 i LI == B BEI 15E 5EE T SEHE 1632 Cra T 1380
=01 |3sm ACH gy | 135 (= |esEl 1471
oy Lo g = AEED | EEEG 1304 T3 (&g 147 Momins imigs
850 |son FOME | JEA T8 FOOB {7133 |23 igaé _
B A e FOY TEL (7B FOOl (2134 | a53 Lindsrurgs
EG  |W0BN. |[FHEB  |WETO |50 |FEDE (883 |leEd  |E4R -
J-jcAn |-Ies 8000  je-aATO [ STl (G000 (- VEAE \G37AR (8000 [lUndediow
Tubes £~ 14 Ansisbinci-hpe Ssrmarets W 100 Chinads
WD Clmate i 0 | Values DA Cllmie by | Y B | Rarge
(TEE=0N"G  dec o AP e s |
[ LU= T ) : *
» 16500 LTt LTRRE L w3100 JareT Lke.d | e
LG | Tk i1 SENTE T Tl:hl'!'l'l'l:l"
1041 [THEt | 20821 L (SVER

CFu HA2E P [ BEETES- 1CRIE-DARIN

Mo WA ASEITHEAAD: Ad

g



ArtikTg FRAiT (YIRS

[ —

0. Empresemisian of nput (oges
b 400 Clmates "G | Viuss 100 Chmein | Yntunes Sanges
MR =001 (e T8 i e |,

{1 dight = 0.0 P |
130,00 T T 20800 0600 [wren P rnge
b0 8 |0 | (B0 |-m00 | -hea |Em .
Al 0 oo | sy S e I EP Wriemange
s B I TR BT
u - 0.0 EBE | A - 10700 T | wooo et (o
C.3.5 Maasured valuss for wira bresk disgnostios

Mamsuired valuss for "Wire brask” disgniostics as o lnction of disgnosfics snabing
Wih muitablo parametor anoignmeet, evanis {had oocer inggor a diagnostios erdry and 3

dingrosbcs rierupl
Ttk G- U Sbsnpured snbme for = b dapncebo
Foma | Pameis sssigrinam Megsrri: s Eaplanalan
&7 s Wire himet? dlagrotien whied | 3267 |TFFRG | "o bk o "Dabie bvedi” siagrnsiio
s VlhwiicaiUsinriow” dingrostice il
meishbsd o chpsbied
[(“Wirn trrak” dogrralrs Ras 3 hghe
iy tan “OverlinatUnderlos” dag:
nElicsi
= Ve MEosT hagnoalin teainea | -3ZFRT ) BlHH, v WMol vk ahor g T o
s Ve e fiow” gingroshice AT
rrabies) v  Dngrowton somm “Low brmd® solafsid
& Vs bmoe’ disgnosios gesbisg | -257ET 2000+ Mumieed valis gl Saeg e undsmeng e
g Cwieiewibistn o dingrsiss
gt s

14

Em CNRE ppcwtu BT 5 RFR W 8 s BT
M, TS, ARE IR IGAIL AR



Al wrhf STTEIRY
. Repressmiaios of oulihod mopes

C4 Reprasantation of outpul ranges

Ca Represantation of oulput ranges

:I"!-nhh}l'll:lih-l"ldnutﬂ'uﬂ;i‘i:-tmd mwdh-ﬂuqm.lmwmmhtph
hipakar o unipoior menges. The iesciution s 16 bis.

Tolds - 18 Goolyoutmd mnges

Ban. yolum | Chripeat Diptw weed Teang=
wmim R
' [ W Tau Tyu Ty [pw T  Tor [0 [ [ Jar Jar [ |
2611 yigsss (o [+ofs (4 f2 (4 [0 o {8 |4 | toit % {1 | shasnuam ourpn
! | Ay
611 e o J4 s [y e fr im0y Jr ]l e b le 1 [Deervenpe
Fr oo fo J+ drje [y 4 fofn o |o jolo to lo Jo |
xioan  [iooooo Tu T T8 o T4 11 To 10 1o 1o To 1o 10 To To 10 fscowimnge
1 OO0 |6 (0 6 (6 (& |a (b |0 |4 |& [&7|8 [0 |d [0 |1
o 4.0 a o o 16 | ja fofn fo [ofafojo e ju e
- ARG |1 [T G0 [ [ [ vt I [ [ ey
el 1400 THK Topfd 417 |16 |7 (@0 (@ |9 |@ |8 6 '@ |78
el oo |t |0 00 1 & Ja vt 1 (v [0 [T [ [v |1 [indwmngs
A5y Ai7sax |4 jo-jp |o fo (@ o |1 lo |& jo |o o o |0 |o
W Ed A 17803 T [nie 10 (@ (e (o]t 0 |0 & [0 ||1' 0@ | e il
¢ kg
Tkt Gthiies > 32011 v Sl U culead vellum b el 117 580%,
= W ks # S1RGTE v apecfi: The: nup ik i Bnid 10117 520%
Toode ©- 17 Unipcler culpss anpes
e, woun | Outgeal rep— e "
AN | e e
: el [ r (o e (e [ (2 (8 0 (7 |5
511 T hes o[t |3 N T 1T 10 dw | j® |8 | & |® |®: |8 | W@l o
| PERin”
ZEN mrhee o [1 [y Jd [ ]d [ Jw b ] [l [y T v |1 {owemengs
il LR L A o L A LR O D R R O N LR TSR
i SRR R, L T O T S S L SR T
1 QO0MAT. | 010 |0 |& la. |0 |0 {0 & |9 (o |0 e |0 (1
a a.e0n g [n 10 |6 [& [a [ojn In | [afojn |5 [0 (8
o i oopnoj0 | (& (@ (00 0 |2 @D |t| 0 [0 | SSremen gl
W'

" it vk > 3000 o apecified (e culoul vilus B 0D 117 550%
= Wit wilhous @ [ e suciii, P vutoul o s ek bo 0%,

CFu HA2E P [ BEETES- 1CRIE-DARIN
Mo WA ASEITHEAAD: Ad 1£1



