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4.2 Starting Up a System 422 Steps for Starting Up the Programmable Controller

The following Section contains suggestions for configuring and starting up @ system containing Steps for Starting Up the $5-90U without External VOs
programmable controllers. _ I

Table 4-1. Starting Up the S5-90U without External VOs

4.2.1  Suggestions for Configuring and Installing the Programmable ' ~ Procedurss R R T T L e o e~ oS ;
Controller | = ' ' =1 e e =
System and PLC are off-load. v
Ny a—_— - ® Check th Adhe nstallat -
A programmable contraller is offen used as a component in a larger system. The SUGGER T s wiring, | quidatties contained ki YOE 9100 4
contained in the following warning are mntended 1o help you salety install your p;ggrammable 'S (see sections 3.2 and 3 3) and VDE 0160.
controller.
’ Put the operating mode switch
| 5 in the "STOP" position.
: | ® Connect the PLC to the £t
/] Warning . Buprhy: i
et | 1 | , e Connect the programmes 1o
‘ L] Aghere to any satetly ang accigeni-prevenon regulatlﬂns applicabla o your ﬂ | 6 the PI_C_, ;
| situation and system " :'I e Perlorm an overzll resetl on the
I _ . o PL . -
& 1 your system has a permanent powel connechon (stationary equ:pmenlj that is E. . Pu?ﬂis-eeeopef's'ezm 4H‘10d91 g swilch - Mwwnmmw
not equipped with an isolating switch and/or fuses that m_sconﬁe(.:t‘ all poles, in the "RUN" position. grammable controlier kights up.
nstall either a suitable isolating switch or fuses in the building Wiiitg system. T e Turn on the power supply for
Connect your system 1o a grouna ¢ ahguclor. { | ﬂms&nsafs —
e Before start-up. if you have units thal cperate using the main power supply, k' mal_e all sensors in ;‘mﬂﬁbﬁwa"jaurm“ﬂ"ﬂ[ SAQTITEIE _. mﬂgl:?@“ up. oy
i make Sure ﬁﬁl. the voltage range seting on the equipment matches the local bl VAR"™ prograr "'.'_W“E":-'.“ﬂm. J
| mamn power voilage r
e When using a 24-V supply., make sure 10 P! wide proper electric isolation . Twmmﬂmw for i
hetween the main supply and the 24-V supply. Use only power supplies | the actuators ! _ |
mnanufactured according 10 IEC 364-5-41 OF HD 384.04.41 (VDE 0100, part 410).

& - | '_'ti_jz.':l-_‘-'\l‘_‘. il |jlh__.'|'.'”_1!--' R f ine S ._.'IL-';:']'.,r h!{_.flflage ’rﬁm the rat&l Vajue m'a'y m}t
axceed the tolerance limit speciied in the technical data. If they do, functional

= il

faflures or dangerous conomons Can O cur in the electronic modules or

gquipment.

e Take suitable measures 1o make sure thal programs thal are interrupted by a
voltage dip or power falure resuime sroper operation when the power is restored. | |
f.ﬂab.&: sure thal dangerous operating congitions do not occur even mom_emarily.

| ¥ necessary, force an EMERGENCY OFF

EMERGENCY OFF devices must bein accordance with EN 602041EC 204 {
(VDE 0113) ang D& stfective in al Uf.’”&!ﬂl’iflg modes ol the QQU|p|an_ Make
certain 1o prevent any unc antralied or undefined restan when the
EMERGENCY OFF devices are released.

‘ e install power supply and signal cables so that nductive and capacitive L

nterference can not attect the automation functions. |
e Install your automation syster and s Qperaﬁue components s0 as 10 | revel
snintentional operauon.
e Automation equipment can assume an undefined state in m %ﬂﬁ wire: . |

preak in the signal lines. To prevent this, 1ake me- D rﬂ_ per hardware '-r.’:.i ware
safety measures when linking the inputs and oulputs of the aut

Eqmpmem.




MTQRPRNE‘:. f - T _ 3 + 10 Volts
.,_\'-. .‘_\1‘ +l‘-ll'l
\‘. L" 1‘\.]]
| 3 - AN
| X
" ¢ 3 MONITOR
=
LOC AL 3 b
@ - ,
EXTEND
o
INPUTS QUTRUTS
= —— . — -
AL MONITOR PANEL INPUTS \ OUTPUTS

- L




Maxirnum npat to
Pressure Regulatos
& Bar (90 PSI




L]
'E R N N BN RS N

N AT AT R R A Al B A N
'ill‘lilllll*.ﬂ“ilﬂl"‘l‘lﬂliili'i‘l“ll-l'lll:i
ibvd i irndbgnsdcidddesniRippddarrsnese
"TEIFTERT ErEEE Ey rE IuiE CRE AT AT S N B
e d d VESseinod ES R R s #ow @ e A e e e

1I
4.-
s i E AP R Ry N R R ey e R
AW PR YRR SRR N e e
¥ 8l FE e @ F 8 B0 B FE RN
R I R B R R N R R -
(U B BN B BN B BN BN BN DR B S BT Y BF O Y R S B BT AF -
s A FrEEFEEEw (A B ¥ AV BT 4 s
. § F B R FRE N N e
¥ BE e ey e
L - w U U B B N Y BT A A Y
-ty rEw L L BN BT Y A A AW
F = R

(;‘l’ 1
b ™ .". - \
- A .-_ - \ L-"hh - S
\ Taual "".I\}'-\-\‘;—'\x B
_‘i‘\. ALY ,ll'--!'nl\'f N

"
_T""-"""""‘- ARt ha e g

"-i'-‘-'--.' e =]
TN Wt ) |
RSN AL AT FYTAR

R LI L -
'.._' L3 L Y
- I -2

-.. ' = -

__-_-_L—

= = g =V

i

PR A EFSRF Al
SCR R RN AT A
PP R AR A e
R R e

-

-
’_.
-

b
N
"
'.\ -
: B

e o

el

Flmie Bimve i a8

s

s ————————

A A A AT
LY A RE RV T R AT RY
R ™

#lee il e

ST A AT T
A A A A s
B WAL L L e Al
b b b L e
fhegleisusis el
LA B BT R Y BT AT AT BT |
R e e e e

AR A = "*'i";-‘.'i'.t'

in ‘\ii--l..-..:

_-_..""'ir

LI 1,{'

franmpean

e

dansevea

Sosendun
P DRAS L]
\1-&44---111;--.“‘-“'1

LT

CEma g
Rl
e P
-

RPeesawpae

AR T YT

e L X T



THE KW SUFPER CONVEYOR




HESS 102 -8MA02 DX s[4

, VO PATCHING

-

0.







Page
How to Use This System Manual ............iiireimm XV
L The SIMATIC S5 System Family ... ........o.ovreee e 1 < 1
2 Technical Description .......c..coviereiiieiie 2 - 1 )
2.1 Programmable Controller Design - without External I0s . .. ... . .. 2 - 1
2.2 Programmable Controller Design - with External /Os . . ... ... . .. 2 - 3
2.3 Internal Functions . .. ... .. . 2 - 5
2.3.1 Integral Real-Time Clock (currently under development . - :
forthe S5-95U) . . ... ... .. i . . 2 - 5 . i
2.3.2 Diagnostic Byte “ 4w W ET s w5 DR 2 - K& -':
2.4 The Programmable Controller's Principle of Dperahan Crahelsscac.. 2 = f§ ' . -
2.4.1  Functional Units

2.4.2 Mode of Operation for the External I!O Bus .1

g -
3 Installation Guidelines -

iln--qi--t-.q..-ii.-i:-

LI B 'l.!'.".l CR— mw.nli':-!- - mnx g

..".-q.
3.1 Mechanical Installation of the ﬁih... A
'-.I =
3.2 Mechanical Installation wlth Extgmal ﬂ@ﬁ R Bt e E
3.2.1 Assembling a Tier . . PR -T! N Sy

3.2.2  Multi-Tier Expansion ............ -

-

3.2.3 Cabinet Mounting =5 T
3.2.4  Vertical Mounting & vl g SR

3.3 Wiring ....... T Ol =
3.3.1 Connection Methadﬁ‘:‘ ”I .-.' vope T
3.3.2 Connecting the Po r
3.3.3  Connecting Onboard I/0s . . ..
3.3.4 Connecting External Digital

3.3.5 Cmnectmg the Digitz i;1|,| L

3.4 Electrical Config 4;;;1}";_'}-{'!}_1_; |
3.4.1 Elactrical"@gm" uration 1
3.4.2  Onboard I/Os for the &
3.4.3 Elactrinal Cor n' ;
3.44 uanaard for t
3.45 Electrical Coi :'f"-'"

3.4.6




Cﬂme
gl | -
. ¥5-90U/55.95(/ P
 S5.90L/55-95U)
Page
35 Witing rang Page P & -o
agalnsl 'niﬁﬂl. Sh'ﬁ'd . 5.3,3 ErrUfﬁ When Copylng thﬂ rﬂgrﬂm ',.. L R B R :‘._.-
361 Wirin Electrg agnetic | mg'_"“f" Moasures to Guard 5.3.4  Explanation of the Mnemonics Used in ISTACK ... ............... 5 =-11
a5 9 Arran Merterance * 40
359 Shielding o goment Pt |- 40 T
3 asurag VICOS any Cableg | ' . 3 -42 54 Prograr_n ETOIR: onat ron o o it SR = « 3 SIS AN . .. 13
Uard Bgﬂfnﬁl Ellﬂf'ir{}an‘;- : ) ' : ] 43 5-4-1 Dﬂtﬁﬂ'ﬂlﬂing an Efl"OI' Addraaﬂ 0 % & F N i.jq- LINL L B B U L PR R S IRT BT T R IR RN = =
B Protecrive | e ey - 5.4.2  Program Trace with the "BSTACK" Function il
Vﬁ-ﬂﬂ " ap | ' i .- LR O B I R LS I R oL T - B O i.'_-'- -~ i
and Insulation M{'tnnmu‘u'l Davicas 3 N ey paspille o0, GESUey ProgIaMmmeY’ ; « )
<4 S -
tan- . / P T LR S T B RN T T T T T R I LI L O ey s S e !Ei "—1.‘_3'
Up ang P’OOI’am Tests L : 55 110 Faults o -
4'1 Dnerallﬂg I = 66 SySth Parametﬁrﬁ ..... e T T I I I L A I S = = ﬁ"lﬂ W 7#-: N 5 ) 1&‘
4]] mgramn ns"“ﬂhﬂr]':, o ) | | 1 !
\ 9 = : \ o L A |
:.- 1 _2 para“rlg HMb(:ZB[;unlrn“Bf OI.H'"“““ pt”"ﬂ‘lll _ II l 5 ? Thﬁ LaSt Rﬁﬁﬂﬂ ------- LA N T R TR U DU U SR TR ORI R S -f-l-ﬂ' i'_ﬂ "i—E_E rﬁ‘;‘ l: LS I ﬁ ‘ 1ﬂ
1.3 ertormi e 5 g - L1 Bl == - =
ming a , - | .
4.2 o) Overai Rege On the Frogrammable Controller | 9 . 6 A ' - e I I 6 1
' Stari ddressing ........ R R R R R RS S S TGO | RS
4.2 Suagrg:g"l:p H, System 4 : . R e e Tl
' ns | ‘ | . L
E ngmmmam;rcﬁ::::;ﬂ:nrlu and Installing the . 1 6.1 Slot NUMDOAND - oo i samnsninia koss Saratsm e PR TR B - I@- :
2.2 Staps for S, R R g sy yeevadaeasa o ' L. ety
P or Starting Up the Programmable Controfier yggeessenve 4 = B 6.2 Digital Modules . . ., ... ...y, oo R e iy B 4
4.3 Loadin e . L : r
g "19 progrﬂ]‘n ”""D "'-IU Pl:l - _ 4 - ﬂ - - 11 " 0 a ! o - ll
By | - riogrammable Controller . .. ... ... ... 6. | e e n e o B s AT S VR e B ¢ L Al =B
:g ; Il:uadmg the Program into the S5.90U 0 Ltk . ot b 8 3 Analog Modules g o 74 atvivtagion e
. oading the Program into the S5-950) PALY . 2! 9 6.4 Combined Input Modules Outout Mc
4 SavngaProgam SPTI " G2 outpal Modules with Eior CASGHON
:-4-1 SEW_Ing a Pragram 1o g Memory Submodule (55901 Iy .. P w3 B 4 - 11 | B'-I-‘-Il3 F_Igﬂﬂ‘l.l-’lﬁ e R
4.2 Savmg u Prugram o @ Memory Submodul [S5-251J) ! LB e e 4 -12 R unction W * ST
443  Function of the Back-Up Battery TP ITPR IR TS | ?
6.5
4.5 Pfl}gl’am+Dapand3m Signal Statu: Display “STATUS s o L e, 4 g‘g;
46 Direct Signal Status Display "STATUS VAR A s . 4 -14 6.5.3
4.7 Forcing Variables "FORCE VAR . NG R o . 4 =18 0 . 6.6
4.8 Search Function .. . .. - : s s 4 15 6.6.1
6.6.2
5 Diagnostics and Troubleshooting . ... . . . NP onpe S e R——— 5 .+ 1 6.7
5.1 Diagnostc Byte . .. . y & o B AT b PR LRI 5 l _ -
7 Intre
W LED Error Messages 5 i
54 Programmable antmlllar Mallunctions f A
531 “ISTACK" Analysis Function . sy . | £ ; ”
'n‘armpl Anaiyﬁls ....... Sl Aatisl Extm 5 0K & ¥ ; 5 ¢

532




S5-90U/55-95U

- » -
*
----------------

---------------

. & - -
---------------

J
CKS (SBe . 7"t
N Blogk S, 0nly for Sz ey

----------------

.......
-------------

-----------

r "
751 UCessmg Blocks

8.1.7
8.1.8
8.1.9

8.2
8.2.1
8.2.2
8.2.3
8.2.4
8.2.5
8.2.6
8.2.7
8.2.8
8.2.9
8.2.10
8.2.11

--------------

hanging Programs

-------------

Nu
Mber Fiepresentanan .

Load and Transter ‘
=S Operaps Operations S A
Counter Operations 1 e e e
Comparison Operations |
Arithmetic Operations
Block Call Operations
Other Operations

Supplementary Operations )

Load Operation (only for the S5-95() _ - o o e 2 A

Enable Operalion (only for the S5-951))

Bil Test Operations (only for the S5.951),

Digital Logic Operations . .... . . - . i
" 8 -44

******
- 5
- L L] -

Shift Operations ... ... .. .. . . =
Conversion Operations  ....... ... ..~~~ it 8 -48
Decrement/Increment (only for the $5-950J) RS 8 -850
Disable/Enable Interrupt . .. .. . . .. . BB e 52
DO Operation ( only for the S$5-95U, beginning with lfer&;.u;nr 2) vreseens: ‘B B3
Jump Operations . ................. . _

Substitution Operations (only for the 85-951)) """"""" g ' 22

. el -

s (DB :

Dmpressing(t:::sri'“"---..-,_ NOEEAEREEEP T S T 7 25
€ Frogram Memory b PN s 7 -25

8.3 System Operations (only for the S6-95U) .......i.ln L. 8 -64
8.3.1  Set Operations (only for the S5-950) . .. . . . e nreeenaes B S
8.3.2 Load and Transfer Operations . ................ adses, BS 30 8 - 64
8.3.3 Arithmetic Operation (only for the S5-95U) ookl 2Pk e N 8 -B7
8.3.4  Other Operations (only for the S5-95U) . ......... . ... 8 -68

8.4 Condition Code Generation . ......... . O . SO -
F A A R B A e a e w0 ke W e B ‘71

8.5 Sample Programs .. .. .............. .
95.1  Momentary-Contact Relay (Edge Evaluation) ........... ... . . g -7

8.5.2 Binary Scaler (Binary Divider) . . . . . .. :
8.5.3  Clock (Clock-Pulse Generator) . .. . ... .. ... ... B &

. 9 |ﬂlegl'ated BIOC“ and .rhé]r Fumm R EATAMN BV A e AW R R s S

9.1 Assigning Internal Functions to DB1
39.1.1  Configuration and Default Settings for DB .. ... ... . . .. .

9.1.2  Setting the Address for the Parameter Error Code in DB1

5-‘.”'.‘"-"-.—.-:'-'-.!'9:5:-'_-_ L RS T R S

(An example of how to set the para il

9.1.3 How to p.gg,y? gﬁl ém&tﬁ; inDB1 B S T o
Afan oae EOSSAIRRgRE ]! : =13 AL :_-p.e.!:ug.nf_ann:-hc.lm.iﬂ -.'J__l{'ﬁl-'.'-.:ajll:;.ll& SV e e .

e e e s j‘"‘:-r,l-ﬁ R I e S P =

-

9.1.4  Rules for Sefting Parameter:
9'15 O By 3 - — s X
2.1.5 How to Recognize and Correct Parameter Errors
lran ng DB1 Parameters to :" Sragrammable Controlle
'. N P D), ;&"‘“ . J“'I ;.:;'giéé_ié[-;_:-_JﬁcﬁE{‘-'.l ..L!"|_

= ors
9.1.6  Transfer
Al o e OO .
:a;' 1'? E‘Bfﬁ%_ﬁﬂ?g' : i-':-':-; e 10r settin 11 1 ==t g r,_ - -d_;:_‘_'h'!f:: ; |; ‘_:. l_:.ﬁ:. o
. - m‘ﬁ .:“T.;"-:L‘E:'Ir.-'? ".-': ral s 19 | Sy .-'i' ¥ T -~ : 1 4
:I I ' U‘ﬁh‘ru‘i‘I_J. -[Ln_:._.-.-.. _:'I =AE ; e = I |
J _w T
Atec LI, e T _,_.lr._{ - e, m  om N "

= ¢l
§ L =it = ALY | \ = ™ ’
dted Function Blocks (only for th
.J-r‘ ..1

A | B

-

- N

d S8 AL -_-’a .lu-_-_-.lt- .
I

s
: = g o J-!
e o L

U~ SIS

i '
N oo W

[ |
-

L
Sl 0 2O T " - . Ty
|

Tl

L=t

L8
v
W =

Ao .'».‘rh T | _
(T arsmbesy T Bl NN N B )
- - -l'_”'f 1 s 3 e e Q. ';"f;i =¥ =1 ‘{‘;
= i L.'. LA tl'..'! '=‘II'd.|.r.-'.:'.rl-Il ": Y .".: | =
bt I —II.] ul = me =W D

=

e
L:‘h“_

@
0

-1" lr (L

~ LY ]Il -
= e |

!_
-I I B
‘!." 0

Y 2
g "

e
&

m '-."'H:
:
: é_'_‘__é !ﬁ




Conrenfs

\

Onbo
rd Counter Imputse

n s a
""""
'''''
5 W

Analog Valye p
Setting Parame
Inputs angd Outputs
Hepresentation of An

rocessing with Onboard |/ Os G, e
S and Wining of the Interface for Analog

.....

Analoq |
N
ens{i- Put Modules - CU””'&CHHQ Current and Voltage
S 10 Analog Input Modules “

Start-Up of Analog Input Modules

.......

-------

A |
nalog Value Representation of Analog Input Modules

Analog Output Modules o
Connection of Loads to Analog Output Modules —=
0g Value Representation of Analog Qutpul Modules

12.5.1
12.5.2

Analog Value-Interface Function Blocks FB250 and F5251
Reading in and Scaling an Analog Value -FB250-
Qutputting Analog Values -FB251-

Example: Analog Value Processing with FEZ50

12.6.1

12.6.2
12.6.3

..........

and FB251

Integral Real-Time Clock (Beginning with version 2 only of the $5-95U)

Function

........................

-------------

----------

Setting Parameters in DB1

Defaults
Reading the Current Cloc i
DB1 Parameters Used for the Integral Real-Tu

ttttttttt

13.2.1
13.2.2
13.2.3

llllllllllll

-------------

ne Clock

.........

 §5-90U/55-95U

11

11
11
11

12

12

Contents

S5-901185.951/

lllllllllllllll

Programming the Integral Real-Time Clock in DB1
Setting the Clock in DB1
Setting the Prompt Time in DB
Setting the Operating Hours Counter in DB1 .
Entering the Clock Time Correction Factor in DB1

13.3.1
13.3.2
13.3.3
13.3.4

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii
S AT A et IRl OO Rt L L S B BN
5 4 & - 'a & ats w1 w W 9§ AT Bf wm ¥
iiiiiiiiiiiiiiiii

Structure of the Clock Dala Area

r mow omast B Ry Y ARy d = Bl R X R S W o 8

Structure of the Status Word and How to Scan it

----------------------

Setting Paramelers for the Clock Data Area and the Status Word
in the System Data Area

i % aTE Al s e Oeia eIt EEEA B pwpim | ¥ AT g s ) gl ROCE B RS 8

1§48
&=

12

£ ==

Programming the Integral Real-Time Clock in the User Program . .. ...
Reading and Setting the Clock .

Programming the Prompt Function
Programming the Operating Hours Counter

Entering the Clock Time Gorrection Factor

‘‘‘‘‘‘

13.7.1
13572
13.7.3
13.7.4

RO W M ALE e e, W W e E e e
1111111111

¥ owmoow 4 m g ® W

s P S L L LR -

g 2 el A m e e e W & EE

12 -

12 -

12 =

13

Programmable Controller to SINEC LT ............ g ey g

Connection of the Programmable Controliers to the
L1 Bus Cable :

|
hl ‘e 8 . @4 = BoallE A M e s & W F B W 8 m oA

- e s a W

. . |! f!"ﬁ'; .

¥ NS SO

— 1
| m "mi & w4 = 8 e W s B l‘fl‘!l'_lfti]_}.n FIPjI'E-HI.PF.‘EESEE

F m S _
S !-,:ue: s or e s

- A e s . o =

ting P

e

5
"
! — -
i . . . - s L—ng | =
- sTa & lI - - "" = 1 -|l'|' 1 o '."I|L"'|
: ; N 2 i
h el et ol Jo 238
s .
¥ 1 3 bn kW |

# - .
g Lalc

14- 6

qgram

. raol Pre

141

e | ~{

. = .
. n ..- I_T-.. '™ .
: .ii'r;n_‘;" N BTG

o

4";L'“~.-?":.§ ala . . .
.. = ::‘.‘ I I. I
I " m -

13 -

13
13
13
13

. ._L—_‘, =
i | i"f

*‘_'-' N -:"'E.'r': ["; r' |l

- '
2 i
-
Ll

15 - 12




/ i T e——

s -
\ S5.901y/ $5-95() Contents
S$5-90U/S5-95U
Page
18,7 Page -
- . A - 15
15.7 1 An:f:g lModules A2 Machine Code Listing . .. s v sisessaimncmexeomimisss
15 ? 2 npm MOd .................................. 15 = 32 ) 13
Analog Outpyy Mﬁlgﬁlses ................................ 16 - 32 A3 List Of ADDr@VIAtIONS < « « s« « s s s 8 s ae s o s amsmboaes s A
Lol e 15 - 50
T P e
Funcyi B - 1
= Modmea : & . B Dimension Drawings . ... ...« P3P e me e
.......... 1 =
16;1 ................................
C““‘Daratar Module — - Tsmant -, - G- 1
LA L e e 16 - 1 c Active and Passive Faults in Automation Equipment ..........-. -
. Timer Module
,,,,,,,,,,,,,,,,,,, 16 - 4
s e e R R LT I - “ = o
Mulato ' D ion iNQ ACCESSOMNeS -« ovvvowmsononns ’ -
16.3.1 Simulam: 2::1 ?lmulator Matala 0 e amE 6 - 7 Information for Ordering Accessc
: Y for i R G & AR ¢ Al e R _
16.3.2 SlrnulalorMod SR s a (R
UIe ......................... 16 . B E Reference. Matéﬁals - . . -l v e e W AT e w aae s ¥ bl e X E = 1
1 s B F 0 s i i _ _ _ : : PREEREr= ORRSCC AL E oL B, o N :
54 Dlagnc‘StiC M{}du]e .. 16 - 10
16‘5 COuﬂler M ------------------ =5 F Siemens Add[e_ﬁm w‘aﬂﬂWiﬂe o '.‘L..-.i oA W A e e d W A myp w YR Ry S F - 1
Odule 2X01to S00Hz ... ... .................cice: 16 - 13 55 WanRpE &
16.6
16.6.1 FOUNB[,MMWE?SJSOORHZ ........ Rt R, | 45t ] | Ind. .
.' HStallatmn GUidelinBS ___________________________________ 16 - 21 'll naex | -
I .

16.6.2 Dats Transfer

:ggi Eunct!c}nal DeSCr_iption of the Counter Mode .
16-6'5 unctﬁmnal Description of the Position Decoder
0.5 Entering New Setpoints for the Counter and

Position Decoder
16.6.6 Addressing

-----
------------
........................

................

- Ll -
---------------

16.7  Closed-Loop Control Module IP 262 .. .. ..
16.8  Positioning Module IP266 . ... ........ :
16.9  Stepper Motor Control Module [P 267

16.10 Communications Modules . ... ... ... ......
16.10.1 Printer Communications Module CP 521
16.10.2 Communications Module CP 521 BASIC

Appendices
£ Operations List, Machine Code and List of Abbreviations ............. A -1
A Operations BBt .o o5 e sie commn mrem sy #8408 w e 2 : 1
A OPOration - < x5 s se s e s RS I
::; gupp'lemp:ntary Operations and System Operalions .. .. .o« oesss - g :
At SystemOperatons oot
A 1.4 Evaluation of cC1andCCO ....-. A




SS~90U,35_95 U How to Use This System Manual

How to Use This System Manual

The S5-90U and S5-95U are programmable controllers for lower and intermediate performance
‘anges, They meet all the requirements for a modern programmable controller. To use these
Controllers optimally, you need detailed information.

In lhi§ System manual we have attempted to present this information as completely and as well
Qrgamzed as possible. Certain information is repeated in various chapters so that you do not have
0 leaf through the manual to find what you need.

This How to Use This System Manual section gives you information that will make it easier for you

10 find what you need. This section explains how the manual is organized.

Contents of This System Manual

® Hardware Description (Chapters 1, 2,and 8) . )
These chapters describe the controllers: how they fit into the SIMATIC® S5 family of
programmmable controllers, how they function, and how you install them.

® Stant-Up Information (Chapters 4, 5, and 6) . .
These chapters summarize the information you need to start up your ,pr&grﬂmmahle controller.
These chapters describe how the hardware and software influence each other.

® The Programming Language of the Programmable Gmlmﬂﬂrﬁtﬁhﬂme apters 7. 8, and g
These chapters describe the structure, operations, and structuring aids of the STEP® 5 pro-
gramming language.

® Functions of the Programmable Controllers (Chapters 10, 11, 12, 13, and 14) .
Each of these chapters contains 2 complete description of a particular function, from wiring to
clock, and the programmable controller as a SIN

These ch
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Changes Made to the Second Edition of the $5-80U/S5-95U System Manual
(Order Number: 6ESS 998-8MA21)

Sevaral funclions have been added to thflér 35-951.1 progrmmabia contr rofler M(WW number
GESS 035-8BMA01). These functions are described in the following new chapters and sections.

i .
16 make it easier for you to find information.  This

: m'&f is m
ark | - .
:‘m:h& '[I' 1 of he ;311“1"1 Qflﬁl{-}d lﬂ_b:; L ] Sﬂﬁllﬂﬁ 8-2-8: DD Opel’allﬂﬂﬁ
- 3 | | . * _ e
LI rf:iﬂg this Page. W:u w::: fl'i“t,.:n'u.|lual IS an overview page that lists the ttle of each chapler . Chapmr 13 Integral Real-Time Clock
level 'hbeﬂmnmg o each r'ha::d @ 1able of coments r tease 2)
®adings 4y, © VBT IS @ table of contents al chaptar. Each chapler has three . ., 9 controller (BESS 095-8MAO01. Release
al ar ~Nents for that chapter. E okt Improvements to the 85-85U rammable controller (BESS 095-8MAO1, .
© go'd’ace ype . Wmbered The fourth eval haading s not numbered DUl appears In s th prog
OF e, 4TES, lables are nyy . k of the table * W you want to reset the hardware counter 1o 0, you must enter a new e
Coments 1, each o Umbered separately lor each chapter. On the back of the section 11,3)
Chapter Ber you will fing & st of the figures and 1ables that appear in thal - Py ,
This syslem r An additional /O module has been added to the S6- :m .'1 1;‘51. @ ﬂml m. | e
Ranual emnlove - BASIC municati odule™, is described in section 16.10.2. ‘
lpk}fd th& ’ﬁ”rjw”-ig blrlf:f.,thf_ ':}HU!_,IUI’LFHJ; devices A'Slc Cﬂmmumcallﬂnﬁ ﬂ'lGdU’B " lﬁﬁﬂw 1}1 m 3 |
*  Specific e .
'ms have characteric : :
| BNsic abbreviations (e « arammer 18 PG). e . ' -
Apl'-'ﬂﬂdlx Ao . M (e Q., PO rasminer 1S : e
* Fooinotes Erfﬁ?t—al:% a list of abbreviations 5 Tr mnlﬂﬂ _ ._. =
the corres 'arked with a raised umber (&. g, ") or a raised asterisk (™). You will find B . oy gl | i s R L e T s e
=sPonading EXPlanations in the lowe arqgin of the pance or under a fiqure or table if the Siemens offers a wide range of *-:"l‘;.r.u_t'.'x.!.*L.tﬁ-",-‘;;f-'-‘ - S
'f)OHiQ]p - e e | IWET mar :'”.' of the oS w u j J - _ W W P e - | . A s S ek ?".'l 1 -
* * Gists o zﬂr:ﬁdm N one of these Contact your Siemens repr sentativ fJ:il'L hore intor MBI -.; :'-i-I
) A - - I
* P, dure:.ﬂgﬂdtﬁﬂ wilh bullets (® 38 in this particular isting) or with hyphens (-). . - -— e e
GCe are marked with black triangl and must be performed In the sequence : , =
presented angles (») and must be pe e
® Cross references are ndicated as follows: (see section 7.3.2). There are no relerences 1o -
specthc page numbers. | g ="
- D'm&ﬁﬁ’f-’ﬁﬁ In eramngs dare nagicated in millimeters and inches | | ; -
* Value ranges are indicated as ollows: 17 through 21 [

5 Egﬂ&(;'a"y nponant nformation dappears in Iramed boxes such as the following:

& Warning ir=- o |

You will find definthons for the terms "Warning,” "Danger,” "Caulion,” and "Note” in the Safety-
Rﬂat&d Guidelines for the User a1 the end of the introduction

xvi
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How 1o Use This System Manual S3-80UIS5-95U

Safety-Related Guidelines for the User

o #?_ﬁm__ |

:"hls document provides the information required for the intended use of the particular product.. The
OCumentation i1s written for technically qualified personnel. .

Qualified personnel as referred to in the satety guidelines in this document as well as on the product
itself are defined as follows.

® System planning and design engineers who are familiar with the salety concepts of automation :'

equipment. !

3 - - L .' I |

® Operating personnel who have been trained to work with automation equipment and are | I8
conversant with the contents of the document in as far as it is connected with the actual [ =
operahon of the plant. l |
L 2 I}

Cﬁﬁlfrliﬂﬁlf_lliirlg and Service p&_:r&,ﬁﬂﬂtal who are frained to repair SuCh EUleallon GQUIme‘:m and
who are authorized to energize, de-energize, clear, ground, and tag circuits, equipment, and
systems in accordance with established safety practice.

Danger Notices

The notices and guigehnes that follow are intended 1o ensure personal safety, as well as protect the
products and connected equipmeant against damage.

The satety notices and wamings for protection against loss of life (the users or service personnel) or
lor protection against damage to property are highlighted in this document by the terms and
pictograms defined here. The terms used in this document and marked on the equipment itsell have
the following significance

: [
‘ |

Danger Warning :
Indicates thal death, severe personal inyury indicates that death, severe personal injury or . I'
Or substanial property damage will result i substantal property damage can result f : -
proper precaulions are not Laken proper precautions are not taken. .

- .

| Caution Note .
indicales thal minor personal njury oy contains |mp0rtant information about the -
arooerty gamage can result it Proper pdeLH.ﬂ. its Dﬁefall-()fl or a paﬂ 0' me dmf |
[:JFE"__.EL”V.'JF': are not taken. uiment 1o wm&h ﬁﬂﬂclal aﬂl&l'lflﬂﬂ 'is dfawn-

r

i\ Warning

¢ The equipment/systemn or the system components may m h& m 1 "
applications described in the catalog or the technical m nd or .
combination with the equm'enl cow Bﬁ devices ﬂ -a,.l __. ;_-'.-'_‘-..f':. '

facturers as far as this is recommended or pmnmadbym
e The product will function comrectly and safely only if it is transported, stored,
up, and installed as intended, and operaled and nmm #ﬁriy.'
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1 The SIMATIC S5 System Family 1

The Programmable controllers (PLCs) in the SIMATIC S5 family offer economical solutions to simple
Control tasks and to complex computer functions.

:

| g

5

J =
Figure 11, Mem ’

The $5-90U and $5-95U STMNHﬁ programi ntrollers are the :ll;TJ-f:-l comp: AC md mnaminal )
conlrol systems of the @Jﬂﬂﬂ!ﬁ 1 D€ ",.‘5."*,' l‘ '5"'-"-"~‘-.'?£-‘-Tf"rm tion tasks, they are

highly efficient and very flexible. It is omical to use these programmable co ?7-74,. s .“it mu just
need to replace five control relays, for example. The following characteristics distinguish these

compact programmable controllers. _

g: ﬁ ~af 'IJ"‘ i i’ﬁuil“l?fh! -
L;-..ff‘l ;f*.';f::_-]fl-t-{ le. Tt

-

]III 1§ .i |1| '_-I':"i.!,';-'.




The SIMATIC S5 System Family = Batieg-SoU

® S5-95U
The §5-95U is an efficient and flexible PLC for solving complex tasks such as analog value
processing. When connected to the SINEC L1 bus system via an interface, the §5-95U can
Communicate with other PLCs. In addition 1o the processor and interface, the 3_5-951_" has 16
adigital inputs, 16 digital outputs, 8 analog inputs, 1 analog output, 4 interrupt nputs, and 2
counter inputs

®  Modular Expansion Capability ‘

You can expand both PLCs with S5 100U modules. You expand the SSS0LIINING ras i S
modules via the IM 90 interface module. For the S5-95U, you connect the 55'1UDU modules
directly to the PLC. Roth the S$5-90U and the S5-95U have a modular design. This design
allows the §5-90U to have up to 48 digital inputs and outputs and the S5-95U to have up tq 256
digital inputs and outputs. The S5-100U series modules make it possible for you to optimally

adapt the S5-90U and the $5-951 to vour control tasks.

Robust and Light \‘\’-._-v*_jf".i Desian

The S5-90U, the $5-95U. and all of the expansion modules are small, easy 10 USE, and ruggedly
consirucied. They do not need lans and are not susceptible to electromagnetic lﬂfEl"ﬂfﬁﬁCE-
The expansion modulas are pluaged into bus units and screwed tlgh"‘f so that they are vibration-

i
prool. The bus units shap onlo a standard mounting rail.

Simple Fragrammming
The foll Wing soliware packages are available to pregram your $6-90U and S5-95U.

The STEP 5 software allows vou 1o display in ladder logic, control system flowchart, and
L. With STEP 5. vou i program using any programmer in the SIMATIC

stalemeant lists jhe

' = :.l \J

The STEF 5 LAD 90 software is particularly effective for programming simple tasks. STEP 5
LAD 90 allows you to display in ladder logic and statement lists. You can run STEP 5 LAD 90
u MS-] Using th sre, you can write programs on an IBM-compatible computer.

of SIMATIC programmers that are available for

Wik Can  aisc 1ISe he wide ranage

2.3 Internal Functions .. . . . v« o v i v v n e e Pt G 2-5
2.3.1 Integral Real-Time Clock (currently under development

for theiS5956L)) s il s et ¢ b utam e N 2-5
23.2 DIiggnostic BYIe: .« 3% 5% o e rrp sl o a ot atdla e oo e S s o e e s - 2-5
2.4 The Programmable Controller's Principle of Operation . ......... 2-6
241 Functional UnilS . .o vv v v v im oo o tnseneaams e s PR — 2-6
2.4.2 Mode of Operation for the External VO Bus . .. .. ... . ... ..... 2-9
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2 Technical Description
Figures o | - T | %
- TN = ] IS chapter describes the design and principle of oparation for the S5-900/951 programmable &
?_1 55-90U L EDg, Controls, and Interfaces :-;‘—1 Controllerg (PLCS) and their dCCOss0res,
c-2 85951-1 LEI:}?;, {_:l”}lth'{}!?‘,. and ff”t?!l"&“".{.\h e d w v T a G d T ala s ‘o ¢ : ;{;
2-3 The S5-90U with External 1/0s L | ke LA i
*4  The S5-95U with External |00 | - e f;'f 2.1 Programmable Controller Deslgn - without External 1/0s ,
2B Functional Unite for the Programmable Controller . .. .. .oovrvenvenss. : '
6 Example of an Arithmetic Logic Unit's Mode of Operation . ..... iies f)';j | The following section discusses prograrmmable contrallers bul does not discuss expansion devices.
-7  Accumulator Design : | - - . ; Both controllers have a limited number of inputs and outputs available on board,
.8 Structure of the External 110 Bls _ e N R RCRTRCIIRCIE j, f” 55‘90U: LEDs, Controls and Interfaces
! ¢:¥ [:jrjl.:i I._.'L-.."I[:-! | - : : : ‘ o - e =B - o omlk g ) L L (I‘}_ : =y
ikt ey 5 O | D
T er. 28 Of=2206 bi90000000d0- @
! etentive and Non-Retentive paerands e R 3.11 . 5 b N230 98 |+ “Taon | 2 4 5 6 7 liﬂ_u 1} INPLIT
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. r—
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| o v it EEDBIORA o mo s o . | |
Receptacle for an EPROM or EEPROM merr ory submodule rasb
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) Terminals for connecting the digit
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%2 Programmable Controller Design - with External 1/0s

You can @xpand the prograrmmable controller oY g S6-100U exterral O modules. This K you
pt:m[}heml Consists of funchional units (modules) that you can combine according 1o the task you
YAt 1o partorm.

SIEMENS T D W SIMATIC §5-95U (7)

i‘; ['H' 0 &y L ' I | () e
SN l Ay f 5 W
1 alhro :|1[| ostos |l |52 | - (D) IM 90 (under development)
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Flgure 2.2, 55-85U LEDs, Controls and Interfaces
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Power Supply Module 2.3 Internal Functions

The S5-95 "equires this module to use the 115-V/230-V AC from the supply voltage to generate

the operating voltage for the controflar 23.1 Integral Real-Time Clock (currently under development for the S$5-95U)

The Integral real-time clock enables you to manipulate the process sequence on a time-dependent

External I/0s (S5-100u M Si
odules) basis and to control the process sequence by offering the following possibilities (see Chapter 13):

Ya_u Must use external I/0s (S5-100U modules) if there are not enough onboard inputs and outputs
fo implement the control task, or if there are special functions you want to use.

Via bus units, you can use S5-100U modules to expand the S5-95U directly. You can connect a
Maximum of 16 bus units.

If you want to expand the S5-90U, you must use an IM 90 interface module. You can connect up to
three bus wnits to each S5-90U.

® Clock-time function and calendar function

This function allows you, for example, to determine exactly the point in time at which an error
Caused the PLC to go into the "STOP" mode.
® Interrupt or time interrupt function
This function allows you, for example, to monitor the duration of a process.
® Operating hours counter
This function allows you, for example, to monitor inspection intervals.

You can use the 'ollowing S5-100U modules:
® Digital input and output modules
® Analog input and output modules
You can use these modules to create and record changing variables such as currents and 1
voltages.

- 1

® Timer module @ | ?
1

1

1

1

‘ 2.3.2 Diagnostic Byte

The diagnostic byte (IB 35) gives you an additional possibility to control the pracess sequence for

You can use this module 0 sel times without changing the program. both I
Oln controllers (see section 5.1).

¢ Counter module
This module allows you to count pulses: upita S00Hz NauscaiiSpRaI RO B S

without changing the program | The diagnostic byte displays:
® Fast counter, position detection module | ® Whether or not a counter has reached its comparison value
v | - - - L . - ;
YOU can use ihe fast counter for recording fast counting pulses (25/500 kHz) and for simple ‘ Where an interrupt was tnggered

DOSItioning tasks.

-

e
® Whether or not the pawer supply for the onboard 1/0s has failed {only applicable to the S5-95U)
® Whether or not battery backup is available (only applicable to the S5-35U)

e C amparator module
You can use this module to monitor a sel comparison value.
current and voltage)

® Simulagtor module
You can use this module to create digital input signals or to display digital output signals. " T . .
e Simulator (only for the S5-90U) e
. , — ; o
rou cdn use e simuiator 1o create and display digital input signals. - -
: : | gl
€ Lhagnosluic module N n P
' i : : : . 1
YOu can use nis module to control the functioning of the 'O bus. | =gt

& Commumecation module {CP - communications processor) |
fou can use this module to outpul message texts with the date and clock time to a connectad
prinier. You can also use this module 1o interface external systems. ’@ .

2 1;.{;1;-"]!"‘:;‘-,‘.'.”: :‘-:,, modules (IFs) I
These signal preprocessing modules are available for such special tasks as temperature and ' '.
grive reguiation | .
—I_T_- '--II
Bus Units with Terminal Blocks (crimp snap-in or screw) - ”
il -

You can use these bus units 10 connect the controller and S5-100U modules. You can insert two
er bus unil.

[ o -
i T =
()1 Hes

i i
B = | r-”lj !-.

T
i

Interface Modules (IMs) |
55-30U° The IM 90 interface module (under development) allows a configuration with external Il0s.

it

The IM 315 and IM 316 interface modules allow the controller to be configured with external I/Os in .

several tiers.
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2.4 The Programmable Controller's Principle of Operation
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2.41 Functional Units
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Technical Description

S5-90U/85.951 - o'

Program Memory (RAM, EPROM/EEPROM)

In order 1o safely store the control program outside of the PLC, you must store it on an EPROM or

E_EPROM memory submodule (see section 4.4),

_P'ngams that are available on a memory submodule (EPROM or EEPROM) can be copied 1o the
'f"fﬂmal Program memory (sea section 4.3). This internal program mamory 1S a reserved area of the
CPU's internal RAM memory.

The internal RAM memory has the following characteristics:
* The memory contents can be changed quickly.
* Memory contents are lost when there is a supply voltage failure and there is no battery backup.

QPerating System (ROM)

The Operating system contains system programs that determine how the user program is executed,
how inputs and outputs are managed, how the memory is divided, and how data is managed.
S Operating system is fixed and cannot be changed.

Process Images (PIl, PIQ) | = e g, e
11 I+|

Signal states of onboard inputs, tnboard outputs, and output modules are stored in the CPU in

L = , B . w ; - R " N RN s s F= N VAR
process images®. Process images are reserved : CPURAM.

_ . . - = . B . [ ]
Input and output modules have the following separate images: L.

1 -

l_ _F‘F:.H'z 1'5';""- ..i '\7%‘:] -"____‘ 'J-:- E l1L
| _ N N ] TEAT —_ N

ey i ] 1N Nwl w . g

"r. ._I_ - "'_._'_".J_ -

| - - .
% | 1“ |'-.."=!‘“-Y('-w.."‘- = .I - el B

] has himers. ooun :
L Slad REVATRG o NaAT AR

1.. I.rn. ] 5
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242 Mode of Operation for the External I/O Bus

Table 2-1 taristics (the internal memory

gives mformation about the number and retentive charac

cante < = 3 - - . ' '
WIVISNLS are retained/are not retained) of these hmers, counters, and flags The Programmable controllers have a serial bus for the transfer of data between the CPU and the

S5-100U modules. This serial bus has the following characteristics. '
Table 2-1. Retentive and Non-Retentive Operands .
Operand S5.800 1 4 $5.85U : The modular design permits optimal adaptation to the particular control task.
- 1 - B Iﬂﬂa s 1 . No addresses have to be set on the /0 modules.
[ Retentive Non-Retentive | Retentive _Nﬂh- nlve s g_terminating resistor connector is not required.
: . g ire . : nr
| Fags | 0.0 ta §3 7 T Sk i B 0.0 10 63.7 54.0 to 255.7 Ctaccess to individual modules is not possible.
Jres : = = 3 i - ; ; [ .
|L Counters | 0to 7 | 8 1o 31 0t 7 8 o 12, The data is moved via a number of shift registers (Fiqure 2-8).
e ] t 916 107 Four data bits and one check bit for bus monitorng are assigned to each slot in the bus unit. All
| (e | & ) i - - - ' : .
L sl | ———= | 0 to 31 | ' gl | Modules requinng more than four data bits have thair own shift register and therefore do not have to
——— | use the shift register of the particular slot.
Arithmetic Unit :
-~ | . Slot number
The arthmetic unit consists of two accumulators, ACCU 1 and 2. The accumulators can process ”'
ovte and word aperah -
= IM 90*
i ormation Transter {under
> in ACCU 1 and 2 | information to develop-
A the B | the PIQ. ment)
Figure 2-6. Example of an Arthmetic Logic Unit's Mode of Operation
Shift register -
olaset
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A ; sontrol program, the processor calls statements in the program memaory in
pQuence g tes them. It processes the nformaton from the Pll and takes into consideration
the values ol mntemal umers and counters as well as the signal states of internal flags. | :
-

= e
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External V0 Bus

The 10 bus 15 the elecincal connacton lor all signals that are exchanged between the CPU and the
S&-100U modules in a2 programmable controlier
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Data Cycle

Frior to a program scan,
Process image input table
Quiput table (PIQ) is transfe

the 'O bus transfers the current information of the Input '“Udu_'*-‘-‘ff o the
(Pl). At the same time, the information contained in the process image
rred o the ﬁu[pul modules.

——

Data cvcle >
: Shift data Program scanning Shift dala
. : . .
| i
|
»>
Time axis
_ Transfer data from shifi register
1' ! ’-.”."!!:.--':.” f'lg-_"'-_'l-ihli'-_}-{.
— LOad data from the input
nodules into the shift reqister
Figure 2-9. Data Cycle
[ | I Cie 11075 th 1
T 15§ Hery U 1 llrif'lf‘f gata cvcie prior 1o earn :Ii"ulz—---_','t\.'lklnl,_-,"“l?d progfam scarn.
Before a8 time-controlle a program rrent mformation of the input modules 1S read into the
Following a timea-controlled program scan, there is not an interrupt output data cycle until data has
Deen moved into the interrupt PIQ via a transfer operation (see section 8.1.3).
INntormsbon | _'{EHJ’.!F iroom the interrund ,'"':‘ () -'fh‘_—f f_le?IDl_J! fﬂDdUles durlng an IﬂlE!I'I'UDI OUIDU[ da!&
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Technical Description

Length of the Shift Register

The total length

Ou m_usl know the length of the shift register
Cycle time is 26 ps x number of data bits.

of the shift register i1s obtained from the sum of the data bits of all plugged 1n
Modules and of the empty slots. The check bit is not counted. '

to be able to determine the data cycle ime. Data

A Table 2-2. Number of Bits per Module in the Shift Register
Plugged in modute -1 Number of data bits
Diagnostic module or vacant slot B
'! 4-channel digital input and output modules 4
§ 900 Hz comparator module, 500 Hz timer module, =
| ' . 500 Hz counter module
/a 25 KHz counter module, 1P 267 32
8-channel digital input and output modules 8
Digital input and output module, 16 inputs/16 outputs 16
| Simulator module 8
‘ Analog modules for each activated channel 16
CP 5621, IP 262, IP 268 64
Refer to the individual manuals for information on other
modules.
I The maximum expansion for the S5-30U is 48 digital channels and/or 8 analog channels.
. The maximum expansion for the S5-95U is 256 digital channels and 16 analog channels.
[l '
= :. 'ﬁ: :Il -
fm =T
| : lll Note - b
It the maximum expansion allowed is exceeded, ‘then the controllers ‘go into the STOP
b mode. The "PEU" bit (/O not ready) is set in the ISTACK. |
' = -_
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S5-900/85-951) Installation Guidelines

3  Installation Guidelines

3.1 Mechanical Installation of the Programmable Controller

How to Mount the §5-90U with Wall Brackets

IF'you use the S5-90U without external /0 modules, then you can mount the controller directly on
walls or mounting plates. You need one set of wall brackets (Order No. 6ESS 981-8MB11) to mount
the controller.

» Push the wall brackets into the appropriate openings on the controller until the brackets snap
into place.

» Use four screws (size M5) to tighten the mounted controller.

Figure 3-1 shows you how to mount the $5-90U on a wall.
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10 ramoye the programmable controller from a standard mounting raill, procesd as follows:
¥ Homove all connecied supply cables and signal cablos,

¥ Using a scrowdnver, press down on the slide on the hpttaml_ﬂl the controller.

¥ Swing the controller up and oul of the standard mounting rail.

How 1o Mount the S5-80U on Standard Mounting Ralls
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Figure 3-3. Remaving the Programmable Controller

r

Use tha following table when you nstall, ramove, or change the pragrammable controller installation.

. Table 3-1._Mounting, Removing and Exchanging the HF —
: ~ . 'm 3 N e R T, . .. : abeas ad B 1 pi1¢ Dér; '*_r B T T [

) o | Moy "m'l_ﬁ' r-_rl nd | Sw e L T R TN N P * | Load
e o :.‘..r = ~.--;_T ~':,|,—'1=T-.?.1{T.'I.I—'—.-I‘-'—" ' 5 —I B r 1 . : | I I;,
A | ; abile Controller on a Standard MOU!’I“"Q Hall | ; | Y I- L - ; — T N | - -
Mounting th oa oo |
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Mechanical installation with External 1'0s

| ST LA

LSS, Mount the controller. bus units. and intertace module on a 35-mm
~h other. Each bus unit has rooim avatlable tor two

SXpand the programmable controfiers by using S5-100U external 1'0 modules. If you install
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S5-90U/85.950 Installation Guidelines

How to Mount the PS 931 Power Supply Module

The design of the backplane makes it easy to atiach the power supply module to the standard
Mounting rail.

¥ Hook the power supply module onto the standard mounting rail.

* Press the module down firmly until the slide snaps onto the rail.

To remove the power supply module, proceed as follows:

¥ Turn off the 115-V/230-V AC power supply.

» Loosen the connections between the controller and the power supply module.
» Using a screwdriver, press down on the slide on the bottom of the module.

» Swing the module up and out of the standard mounting rail.

How to Mount the Programmable Controller
To install the programmable controller on 2 standard mounting rail, proceed as follows:

» Hook the controller onto the standard mounting rail to the night of the power supply module.
» Swing the controller back until the slide snaps onto the rail.

To remove the S5-30U, proceed as follows:
» Turn off the 115-V/230-V AC pawer supply-

» Remove all connected signal cables and supply cables.

» Loosen the connection (fiat rfibbon cable) between the controller and IM 80 interface module.
» Using a screwdriver, press down on the slide located on the bottom of the controller.

» Swing the controlier up and out of the standard mounting rail.

To remove the S5-35U, proceed as follows:
» Tumn off the 24-V DC power supply.
Remaove all connected signal cables and supply cables.
Remove the VO module that isin siot 0.
n the connection (fial ribbon cable) betw:

- w v v v
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How to Connect the S5-90U to the Im 90

} O S C e < .
; PET?hThE Cover on the front of the S5-90U (plug connector will be visible).
4 Conneeiptl;:g \T”h the flat ribbon cable out of the IM S0 mount.
Ctthe plug to the S5-80U's plug ¢ .
' - L UQ conneclor.
b CIC‘SE Ihe CG‘VF‘T_ p o connec tl..f
IM 90 (under development)
v
7 A
- =1 I rn‘l | I |. I
il i I E“':‘j.-'f J
i I s
H ]
i i |
li |
o, 7. |
< |
. /
| /
e
—
Figure 3-5. Connecting the S5-30U and the IM 90
How to Connect the IM 90 to the Bus Unit
’ B R EE T n o al ribbon cable gut of the bus unit mount.
» Connect the plug to the plug connector on the right side of the IM 90.
1 930 (under development)
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Installation Guidelines

How to Mount the Bus Units

Bus units are also mounted on a standard mounting rail. Mount the bus units In the same way you
mr?unled the controller or a power supply module.
€re are small hooks on the sides of the bus units that interlock therm.

¥ Hook the bus unit onto the top of the standard mounting rail beside the programmable controller.
» Press the bus unit down firmly until the shide audibly snaps into place. 3
To

rémove bus units, proceed as follows:

Loosen the eonnections (flat ribbon cable) 1o the adjoining devices,
¥ Using a screwdriver, press down on the slide.

»  Swing the bus unit up and out of the standard mounting rail.

b

How to Connect Bus Units to the $5-95U or Interlocking Bus Units

Pull the flat ribbon cable connector (top left on the bus unit) out of its holder.
Plug the connector into the receptacle on the right side of the controller or into the adjacent
receptacle of the bus unit on the left side (see Figure 3-7).
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Installation Guidelines

S5-90U/55-95U

How t
O Plug Input and Output (0) Modules into the Bus Units

Before you mount an in
match the module type.
changing modules.

Use the following informatic

element or "lock"

3 UsSe a sg

number.

A —
e e e ——
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. e i e = ~
| = b
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L ?.:- ! Iﬁ I: .III
L ; 1=
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ik - N — ey =1
Fio B. Loding %
| - =111l I_.
1 | i i1 |F
A A N e |;|__|.-_:!_|Il-_-_ LI s '.1_; -
| Hook the module onlo the (op
sy Swing the module gown O
b Press the module down nirmiy
¢ Tighien the hold-down SCrew

';_a detach Ir) I—l‘li_;{-if_lt-r."":

b | posen the hold-down Screw

put or output module, you must set the coding element on (75 HUR LNILIG
The coding element keeps you from confusing module types when ex-

A code . N to set the coding element. | |

:‘-r“;‘thi, depending on the particular module type. There is a white, mechanical coding key located on
'@ back of each module. The position of the coding key is determined by the module type and
cannot he -:':F'langlf-‘f} The Dus un Nas a matng component tor each key, a white rotating “ﬁ'”{']mg

(See FTJ'-__Jur'r_—'- 3-8)

crewdriver tc sel the "lock™ on the bus unil to the CDT'I’PS[]HI"IC’""IQ 'O module code
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tem to Prevent an Inadvenent Interchange of Modules

loes not have a coding key. You can plug in this simulator

1IT INe 'Ous omi

o the bus un

an the front of the module to attach the module to the bus unit.

and swing the module up and out of the bus unit.
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S5-90U/85.951/

Installation Guidelines

3.2.2 Multi-Tier Expansion

IEitis not possible to have all of the modules located on one tier, then you can expand the con-
figuration up to four tiers. You may use a maximum of 16 bus units for the S5-95U and a maximum
OF three bus units for the S5-90U). It does not matter how many bus units are mounted on a tier.
You need one interface module per tier to connect the tiers one to the other.

:nstali dn interface module as you would install a bus unit. You must connect each interface module
O the last bus unit via the flat ribbon cable.

Use the IM 315 interface module for two-tier configurations. The IM 315 consists of two modules
Permanently connected via a 0.5-m (20-in.) cable.

i Use the IM 316 interface modules for multi-tier configurations. Use the 712-8 connecting cable to
Connect the IM 316 interface modules (Order No. BESS 712-8...).

| / I "‘«o-‘ﬁ

6 T_he standard mounting rails must have a common reference potential it they are mounted in
different cabinets
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HOW 1o Inst:

stall the Interface Module

»  Hook IM 316 interface module
'i“_ ‘l g i i i &
: 4 i | : nertace module 1o the standard mounting rail Matal plate
bk lf\'”q SIS nte rlace mo dJule back . it the shae on the bottom SNAPS (AL |,"I||.Il.'H onh the 18 l l' l_‘
' I-! w7 ”h “ il lil'i!i Ml l*\‘lli i O .:Fif‘ immaschila 1O tha 1-.1 1 l”.l‘.; “”.! -I 1 :
. . FLonneg “I]'?l Cable 71 <8 to 1an ina two IM 316 e 1200 ”u‘qi'll_v,lg"l'-s, : -y :
wnnect the cable to the Out’ socke! oo the PLC wer and 10 the "in™ SO0 kat on the axpansion -1 l i 3
ri', B |
e 1 |
| nl 1 H’.l'l'-‘ “CTrew ””. CoONnAchng | | T : :
_ . :
At least 210 mm ‘, :
e ! 8.3 n : :
How to Remove the Interface Module { ) l : |
i L]
) : - : .
verly 1y hi : TV & e froum the pluQs and remove the connecting ¢« 1811 ? —y :
1 ] ¥ = ‘
I VS LN THAREIING Hal nid Die from the agjacent bus unit . \
: e a8 Strewot 10 prass doy M - od the bottom of the interface module Al least 210 mm - :
. . - I
3 wing the module up and out | , nna radl [3.3“1} i :
: : '
i 1
1 ! ;
. 'S N 4 PLC :
L . __ cAl) 8l |
iDinet Mounting i : i ,
| ! :
| )
' DIOQram . supply. and all modules are well-grounded g | - :
| !
ncal | enclosure and the mounting rails. Make I] | L‘ r
e systan bondad - | avant noise. mount the programmable controlies 1' !
Figure 3-10. Multi-Tier Configuration in a Cabinet with the S5-95U
ySten g plate: - (see Catalog NV21). - T : and the IM 316 Interface Module (BESS 316-8MA12)
inyg naal e ! the proper operation ol the S}fiilt'ﬂ'. You U |
| || |

ating rail (see Figures in Appendix ) for

imabl [rol 'Ol SUDH N the owes! tiet F 1 -.: 2
{ iig e f ! f il | 11 IiC :

foss by calculating the sum of all ypical

Winng dewvicas
and/or cah!a duct

«

:

At least 45 mm
210 mm + a _ (1.77 in.)
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3.24 Vertical Mounting

You can als W 4 i ¥ - ag one over the
HCan also mount the standard mounting rails vertically and then attach the modules ¢

y | ¥ - - = . { - . : ' i 3
Other. Because heal dissipation by convection is less effective in this case, the maximum ambient
f_t‘:‘.}_i_‘lt-‘f slurse allow o 1S 40" C | 104°% Fy

| - .y i e = [ ()

S INe same minin um clearances for a \ ottical conhaquration as for a l‘tD'I:Dl“cﬂ .,,_,ﬂlﬂll_.r]i_llc]llt I

i - . . = - - p f | Wi S
YOuU must install a clamp (see Catalo 1 SA 21 on the lower end of the PLC tier to hold the modules n
L_-"l_l"l_\_h,._-'?" | )

Sy | ]

- = m Na =

II— - L ——

PLC

8 U\ Gla”{':

Figure 3-1 Vertically Mounting a PLC
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33 Wiring

3.3.1  Connection Methods: Screw-Type Terminals and Crimp Snap-In

ggEW-Type Terminal (Screw-Type Terminal for the S5-30U and the Front Connector for the
950U)

When using screw-type terminals for the 55-80U and for the front connector of the S5-95U, you
tan connect cables that do not exceed the maximum cross-section of 1.5 mme. it IS best to use a
3.5-mm screwdriver to tighten the screws.

Permissible cable cross-sections are: _
® A stranded conductor with acoreend sleeve: 1 x0.25to 1.5 mm*
® A solid conductor: 1x02510 1.5 mm~*

Screw-Type Terminal for Power Supply Modules and Bus Modules

You can wire two cables per terminal using this screw-type terminal. It is best to tighten the screws
using a 5-mm screwdriver.

Permissible cable cross-sections are:
® A stranded conductor with a core end sleeve: 2 x 0.5 io 1.5 mm'*_'
® A solid conductor: 2x 051025 mms
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F.‘__plf"._ I'[ Ic BT 3 - i . | l':"f___ {

= r ,1._ ljl .- -J’__-,'F‘"_;J. ”’_H-: i__fll-.l'-lnF__l E:‘rl'h.'jl._.,*'itll: I'-_'I'_,I"‘-Irl(_l‘--.l’rl,:l-. IT‘III’I!-“ “_j '-13"{.(4 1*]!:: &xacl E.Lirrlf.'} h(ﬂlghl as Ihl. qu.) 9 ]U
il 1171 V= SE QO 1 : . . " - !

j :_: he S5 45U, You can connect stranded conductors with a cross-section of belween 0.5 (o
P2 M 10 these {Brminals

Position the terminal block as is shown in Figure 3-15.

Insert the extraction tool into the slot beside the terminal so that yOu can compress thhe bar;.
Position the cable in the groove on the extraction tool and pull u_ut bath the tool and the cable.
Realign the deformed barb so that you can use the terminat again.

- v v w

- .
How 1o Connect the Contact 1o the Terminal Block (see Figure 3-14)

b e e thhe ”“-",L!J'I' that i_ril.'!_."i' d ino 1 bUS unit
’ JSE a s rewanver 1o Press down o ne tarminal Dlock (1)
’ 2WIRG the rmimal Block up. The re - | 12 15 now wvisible (2) !
’ EUSsSn Iny Jiact into :‘il_' u'__i'g_-'-_ir.'-_.‘i cpoening untl iNne [le._:jlll"tg ‘;;]j”“g E‘”Qag‘f‘: !
r _.']i-_':!' . .rl i i !.’ﬂ!l‘h_] .‘--* 'l_"!‘l I_ t i' - '|. il
L3 ;-'-.'_-I:!r | | ‘DG @ -_jf II: 15 \__jﬂ, Cerlar i it thie +'_-.*i..-F._:.~_‘| = ‘:rt*“'er[\'p E-ﬂgagf"d |
¥ Swing the "iral biock back into it original cosition Press up on the terminal block untl i
- | Lo e {0
' i B Figure 3-15. Disconnecting a Terminal
N .f: _|
|
4 )
¥ - o~
.5 25
>
= 3 |
‘-I"fJ
SR - 1 - |I . I -
, - 1 -
Figure 3 in ing a Crimp Snap-In Terminal '
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132 Conne tng the Powe Supply to the Programmmabile Controlla

Conney HNG the Poawes Supply Valtage (o the 55 B0L

e Nk s _
SR s directy 0o e o the VsV ar 200V AL Wl sty

& Y @

"|_.| hJ 101N
\ \

b‘uli,'. Pl | LY

SIEMENS

Figure 3168, Connecting the S5 80U o the Maln Powar Bouroe
Lannecting the Fowes Supply Voltage 1o th b ML

i e
o GORRBET the power subbly voltage 1o the BHA8L ven mukl Nirst connaet (he & Bal Howal
| ] ALY e | ¥

Py odiite o the Supply systam by padoming he fGlowing S

ol Lh UL e dedl Bl fod Thies v o langes
L -"'.'.'r‘t ' |l£" ||"||- I"1||"|I i I]-n‘ PLRAYE & ]
NEIRIRISTE] o8 LTS "i'I'|:H"|. Calbviee o e LV N g G leninais [(see | I ES A7)

i.l.. e pitalao e Qv

TRIAIC & TRt WAL O the 15 LY R e TOUOWITH) STEps

WTETR T | chrii i I| AR RAT L TI1EE T i . ‘-i iHi"ﬂ."ll '.‘.l-l'-"ll'." Il“.”'llh‘ tlll' I"I-’ tti'i{l.1|""ll“l‘il
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A

Figure 317, Connecting the 55050 and the P& 83 | Power Supply Module |
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49,9 Connesating Onboard 1/Ox
Mow 1 Conneat the Onboard VOs for the 86000

You gonnedt the siane) calilas far the onboard KOs direatly 1o the sorews on the PLE, Al ol tha
ONBGard 1O ore molntesd frorm e |m[u|'1ﬂnl of the canteal circuit,

How 1o cenect | s

Tha 1.“{,”!:“'Tlllﬂ:Irlllhjlﬁ:"jll'..I‘“‘:::l“”" o Lo of the PLO, are numbarad with fiaach bit Hdlll'lm‘lﬂlﬂ n‘muln 1 fram
R0 10 0 Tha nputs are designad. for AV DG, The PLE has an molated 24 DG 100 ”TA
VOllaGD Bourea that (s shokcroult protectad and supplias tha 10 The ground connaations 1or the
NPLEE Bre intamally connected (o e negative pola of the vollage Soufte _

The maximum length of the signal cabies o (e digital nputs i 100 m (320 feal),  You may LLe
Unshialded signal gublus

"

-

= —

— R — =il 1
dOOG mee_iﬁ_m lwa
e "[i;m:m-nf '._« Ay 1 | Ld ' |
T B FECVLCTSN A |
Power AC | NOOMALS S & A O 0 0 O O
- - |

e —

i S = ——

1_.4_.___—,.-__—-——-—?———_:""‘__-'
Flgure 318, An Example of How Digital inputs Can Be Connected

How 1o connat ths nfarpt g - -

You can use npul | 5.0 &y an inteiupt nput ik yeu set the OB paamater in BT (sse Chepter s
e maximum langth of the yignal cable to tha interrupt inpul ([ B0 metars (1 B4 faat), You miy use
unshialded aignal cabilos

Mow o conneel the Gountar input

You gon use nput 1394 an 8 counter mgnq U w;r ot the OBO parametor i DBY (00

Chaptar 1), |

Tha masimun langth of e signal eable 1 tha Gounter 1op
unghioldad signal cables. i ' ’:

!
.1--! ',:I- 0 | =1

RLQUIBHIE o oy 0 n e
are located on the !:._-u,“ 1r
. I P

-

LA

1 1

A i "l! "

st of thie PLG
J =N W =
II‘ | I

How 1 gannact digit
The digital autpul
humbared fram &

- -

'tiji! I L!" S IES

‘ulilil“' {

ko unshalded si

R

allable when the lirst process imag

1 80 mators (164 faet), ou may use

~ Their fixed bit addressos are
1l

.. ] ] J. T Pl L E—— i « A : o I|. e

e sl 1 th gl cables - the dIghs) GUBLLY 4 100 motars (326 toat). You may
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Example
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]'1?’-'1 A
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Flgure 3-18.  An Example of How Digital Outputs Can Be Connected

MOw | ' : - . -
IO LOonnect thie Unboard V/Oe for the S5.95U

& he Tollowing PEFLS 10 mount onboard 1O 1o Ne oh-Saul

Ir} ] () | L
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HoepIn D-type famate conneactor for NAING INPuts and oulputs

TERIN LSV T . 't . : - -
, L1V lamale connector o intarrupt mputs and countet nputs (can also be usod as Juulul

b
“l:lr‘._ ]

annec!t ginial INPpuUtLs and LITEALITS
Gables for the digital '0s must be connecled 1o & 40-terminal front wirng connacto
Al L CONNGCTIar 1S avallable in two varsion
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Evary in |
Y input anc Output (port) has a tarminal assigned 1o it on the front connector. The 16 inputs (IN)

4Nd the 18 outpuls ' -
fiert puts (QUT) are numbered from 32.0 to 33.7. Use a 24-V DC
digital NPULs and outputs. power supply for all

Ex . _
ample: A feld dovice is connectad to nput | 32.4. A lamp is connected to oulput Q 33.3

[“‘——-—-.__

—

Qutpuls I Inputs

T 45 4
9——//—3 194

24 V) —d . 38 & ol R - 24V

33.3
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HOow 1o connect dnalog inputs and Ooulputs

Attach the o -
i i thie 8{13|CS-J 1’0 signal cables 10 the PLC using a D_llvpe female connector. There are E’?Ight
8 o = - '
s ? |j—'|DU‘.-. and one &na*@g oulput available. Dependinq on the terminal assngnmenl, the andlﬂg

RULIS either a "current” output or 3 “voltage™ autput. ﬂ

Befare vou connect the

‘I analog inputs, make certain that you assign the channels 1n ascending order
or multi-channel f -

uperation and make sure that you isolate the channels (see Chapter 12).
Ex s s mrme Al L

aWIF}Ie. YOu are to connect a ‘t-'*.'_r|!3{_:;t"' sensor to channel 0 IiﬂpUt word IW 40} and a load resistor
o the voltage" analog output (output word QW 40).

B _
inputs (IW or PW7 J Outputs (QW or PW?)
|
Channel
| *J'““:h
S i :I M
W 4 ‘
! ; 'g"- &1 + OI
L 44 .; &
' 1" &1 — M
=L r L8
i G + Qv ==
\ . s ¥ _:.‘i'x 4 i 1
\ 'a - ll ™ : ‘ ‘ OW 4[]
v | - ‘FJI
LR ; . £ | M = =
! W . & X o
140G Dulpul “clrren! 00 * P perpheral word
na i .
= s An Example of an Analog Input and an Analog Output Connection
'__"r..".
' gn These assignments are used for internal
] | description of the analog 1Y0s in Chapter 12.

EWA JNEB 812 GOBS 02y
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S5-901y 55-951 Installation Guidelines

The Maximum cable length to the analog 1/0s i1s 100m (328 feet). You must use shielded cables.
[ —

Note

Do not mount the cable shield to the PLC's D-type female connector. To provide high
nterference immunity, connect the shield at the other end of the cable to a ground
reference.

How to Establish Interrupt Connections and Counter Connections

There are four interrupt inputs and two counter inputs available in the S5-35U. The interrupt inputs
and counter inputs have the same internal grounding point as the PLC. Use a 9-pin’ D-type female
connector to connect the signal cables for these Nputs to the PLC.

Chapter 10 contains a comprehensive description of the usage of interrupt inputs and Chapter 11 of
the usage of counter INputs.

The maximum cable length to the interrupt iInputs and counter inputs is 100 meters (328 feet). You
Must use shielded cables.

3.3.4 Connecting External Digital Modules

All 'O modules are plugged into bus units. Connect the 'O modules to the terminal blocks of the
bus units. The connections illustrated in this section are of ihe screw terminal type.

You can also use cnmp snap-in cannections (see section 3.3.1). In both cases, the terminal assign-
ments are marked on the lerminal blocks.

The following assignments always apply for the connection of the load voltage.

Table 3-2. Connecting the Load Voltage

Fo "9 F

i  LoadVoltage = | Temipall 1 Teminal2
24-V DC | [+ M
115/230-V AC | L1 N

_Nnte

For digital outputs, energy is temporarily stored in an internal capacitor for about 100 ms
after the L + supply is switched off.

Please note that this energy may be sufficient to activate low-rating loads (e.g., pulse |
valves) for a triggered output.

iR e g fael s IIII_
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How 10 Con ONnnec
nect F Channo - o
our-Channel Digital Modules ting Four-Channel Qutput Modules

lﬁ -
All of these modules

Example: Connecting a lamp to channel 3 (address Q 1.3) on the output module in slot 1
(see Figure 3-24)

1.1".-* i-i+-_|~_llll'.l' ii !|,J = !\. i aa

- wire connection You can therefore wire directly 1o the
ouipul hield devic

'l.._'!. '."ll "'.l.. 'I' 1.:|;"

AN extemal distnibution DIOCK 15 Ol II'I.II.IIH"-1

The fou channels of a mod J - '
‘ waule are numbered tvom 0 through 3. (Numbers 4 through .7 are only

sigmiticant ftor the ET 101
. oy - = . 1||| i e = . - % s L B i
nal block } distributed 1’0 system. Each channel has 3 pair of terminals on the 1ermi-

+ 1 i
LHIe 1erman -1 Py . 0 1w
gl assignments diidl the connech i) .
> T1EX N grRAagra

rinted on the front plate al the modul

LOnnec "il'l'_':: I -C!L.H'-C-f‘tat'il"l:i‘*l Iﬁpul Modules

S s Ung a sensor | Nal widress 1 3.2) on: the inpul module in siclt 3
ee Figure 3-23)
Vi e e i s s |
v :: — __;I:’:_:h
=== N
| - :. |
M |
' — | © Q O
] — : 3 5 7 3
i -~ !I /
= - 2 4 B 8 10
: | . DIGITAL QUTPUT \
; Ax24VDCIA
3y b | A 2 ) GESS AAU-BMAZY
o L o ) &/ @ ® 1 [z[3]2]5]%] l

Lamp

l : ._ '_ . 3 5 7 ] / m | ;: . ’ L-y-l} M ®

: | P o~ / Al |
| { 1) | ) ir - — - - - — -
| </ | @ N Figure 3-24. Two-Wire Connection of a Lamp to Channel 3
| - ] '* 2 4 6 8 10 | _
v . . N
DIGITAL INPUT -4
i i . bl WV IM 4 | : I
| e 7 | 1 JEREES
| EEI [«]5]¢]) il J. HF—J L i

L+ 1 M SQHSUF - = : 1 !

———

Figure 3-23. Two-Wire Conneclion of a Sensor to Channel 2
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3.5 Cenm;x,tmg the Digital INput'Output Module

- e——

,_
s

x|

S R

M tarminal block

o i, e — T W —

i

Eront View of il VO Module with a Crimp Snap-in Connector

(simplified view and nol rue 10 scale)

R T
e AU
-
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3.4 Electrical Configuration

3.4.1 Electrical Configuration for the S5-90U

Power Supply

The control for the S5-90U consists of the following separate electrical circuits.

@ Control circuit for the S5-30U (115-/230-V AC)

® Control circuit for the sensors (24-V DC)
® Load circuit for the actuators (24-V DC or 115-/230-V AC)

Control Circuits

The power source for the control circuit supplies the programmable controller, the programmer
iNteriace, and the internal control circuits for the onboard 1/0s.

The S5-90U provides a floating, short-circuit-protected voltage for the sensors . The load capability
1O ”'IIE.‘ poOweal b--'!pf:'l"g.’ IS 101:? mA

Load Circuit

The power source for the load circuit supplies the actuators for the process peripherals. If the total

current load of your 24-V DC power supply for the peripherals is more than 100 mA, then you
shiould use one of the following power supplies

e The PS 931 power supply module (see Appendix D)

< A Siemens load power supply module from the 6EW1 senes (see Appendix D)

jse load power supplies other than the recommended ones, make certain that the loao

Haae b-'., s thia TE[II"___'I;:‘ :__II :I:l t::] ::.'_" LY f‘lii._“'-'.'ii'l:."; !l.;_.'].'li_' |

then this supply must be fillered through a network.

Iif vou use a switched-mode power supply unil 10 SIUpply fluating analog modules and rﬁ

= |
S

i
J
|

Installation Guidelines

3.4.2 Onboard I/Os for the S5-90U

Several separale load circuits can be configured next to each other on a PLC, If the load circuits
and the control circuit of the PLC are galvanically isolated, then this is a floating configuration. |f
there is a common chassis ground between the load circuit and the control circuit, then this is a
hon-floating configuration. You can have a non-floating configuration only with 24-V DC load circuits.

The §5-90U's onboard 1105 allow a floating configuration. The ten onboard inputs have a common
ground connection. The ground cornnection is attached to the negative pole of the PLC's 24-V DC
voltage source, Optocouplers separate all inputs from the control circuit's ground.

The six onboard outputs are relay outputs. The connections for the contact assemblies are separate
and do not have a mutual connection.

115/230 V

e |

m--.----.-:---w-

“Uiny
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3.4.3 Electrical Configuration for the $5-95U %44 Onboard 1/0s for the 85-95U

The digital onboard |'0s for the S$5-95U are galvanically isolated from the control circut by

Power Supply
Uptocouplers and allow a floating configuration.

TI"IE control fc P .
2 Ol for the S5-95U consists of the : | ' 5
Sy HNSIStS of the lollowing separate electrical circuits. :
4 Sepd elec The digital onboard 1'Os are divided into three groups: two groups that each have eight outputs and

@O
ONne group that has 16 inputs. Each group has its own 24-V DC connection. 3

L';-.‘_rrm[ri circut for the PLC (24-V DC)
Lontrol circuit for the sen<ore (24 v DO 5
e Sensors (24-V DC foi onboard V0O s)
. L{"&d Lﬂirl _'l* rLﬁ' i ry ~ - "y y — .- ] = e y . -
t B Betontrs LA DC 6 anbioard U0 Ana[og INputs and outputs, counter inputs, and intérrupt inpuls are connected to the chassis ground
of the control circuit and are used only for non-floating configurations.

Control Circ uits

T:— e a1t aa1 i . I - Uinl ’_ —

e contral circurt for the Pl > suppies the programmable controliet the _ﬂrUgfaf“n.‘er intertace, the | -ul T T T 1 T
L_IILEL, units, and ine control circunt ior the | L-_'.'_ B | he i ntrol circuit iCIT lhE! SEensors Suppl|85 Ihl.“’ 1-.‘”]l:|”;_‘”d }Il: _BH.D_F — ?_
/) SENe: . -

i ne | a0 IrLlig :--i‘;_n!,’ii'li—‘_l ine actualore F the O - aencherals | : = -
e _ : | | L
(! L
Of (he 1ollowing power suppli 0 power the penpharais. Il =
: L |
-_ PS 931 power supply module (see Ar 4ix T | + |
siemens load power supply module from the 6EW1 senies (see Appendix D) U \ / \
i oad | er supplies mmended ones, make certain that the load =" -
| ] 20 to 3
2L +
e ki L Ly !
i. . . -
NOte 4 M Analog mpuls Counter inpul Dgital inputs 2M
— — - | and oufputs and iermpt and oulpuls
I yOu use a switched-moae | ar supoly unit 1o supply floating analog modules and . .o input
BEROs, then this supply must be filtered through a network. T : = e _ :
1 Figure 3-30. A Simplified Display of the S5-85U with Non-Floating
g - SSSE— R == = s = ] e ——— 1 - . . e~ : o
e o and Floating Onboard I/Os
-4

3-30 EWA 4NEB 812 6065 024




A Y & |

55:90U155.951

In<ializ . (7 :
tallation | Widelne s S5-90U S5-95(/

Installation Guidelines

3.4, | ' |
° Electrical Configuration with External 1/0s

Figures 7./ 4.39 : I «
| ‘].J“. ' 331 a 32. and 3.373 i Dlay differant 1"-!1"]""”""” I.l:"_"..‘iall'rlhlln',- Hay anention 10 the
i_r“-._:'l.'.’lt'iff POINS when vou d

L1 \,'[/ (1) é
L2 + 1

\ B iry arenthasas in the
: “SIgn your canhquration. The numbers appearing in parefn
’H““""ﬁ'“”i POINS reter o the AUMBars in the three figure: L3 -__'__)/’
. 3
. YOu muslt have 1 'Y J ne sensor! ind .
| At switeh (1) 10 accordance with VDE 0100 for your PLG, the § e = PE — 9
thé actuatore s l 1
. (2) ()
*  You do not need an addihonal fuse (2) to connect your PLC and the load circuit 1o power if your '
radial ines are a maximum of 3 meters (984 feat) lonag and are inherently earth taull-proot and >
.'i-""r-' CAre r[|l|i1
| T
* Youneada f- @ - y i *§ ol o] o] ©
i 1E8E60 A5 A0l i..;.\l.l__.f*‘r ”‘l','-_l,' (3} 101 reut o O O O
rou need a back-up casacitar (rati 0 isF . ad curre w have nan-stabiized 05/
| i ! U dpacaor {(ralint” | Ut p I A Of load current) 1! yi - SS—QOU iM S0 O O O O 6
i) 10w TTelel il
power supplies o| o| ol o}
* DI | DI |DO|DO
a 1 I Navi load circuils S aTel T Wl actuating 1'{”'5, g;jluanll.. isoiation via a JI e
ransiormer (4) is racommended J'. - ail N | D ]
1 - L :
vl Qrouna t 0Oacd Cu il | ) Erict ¢ wicle a ‘1_"ITH_'r"|.-'ﬂt*IL‘-' *;"-FH-'“D"“.“‘J” '-'5] 0 the | {5}} l
Ifi iino auctor on the load DOWE DD [terrminal MY or on the 1?;1(;.1'!3“”";; "E‘IHS‘U”“L’; [ &
U must provide earth-faull monitoona o s non-grounded load circulls , + . .
U .
. ! I Separalely Tuse (B and 7)1 - Oltay  sensor circults and for actuator Creuns L 2 ? &
i Imusi NNect the standard mount | , | tha S5-8550U) to the gr(..i'l.lﬂd {;DﬂdUCthf ”ll'_H”.HI d
itor (8, 10 suppress high-freque: 5 r non-grounded configuration. 230V AC
fou need a power fuse (9) to protect aga short-ciroult oocurring in the power supply

Figure 3-31. Configuration for the S5-90U with a Floating, External /O
J TOU mMust nhave a low-resistanci nnecl netwean the standard mounting rall and the Ili L and a 115-/220-V AC Power SUPPIY

LHIE Nassis grouna | 10) tor o (alzle HQUration |I|p
- . I. : To T -1-:"itqif_ ¢ n'lqi_:rfll”'{‘ "I. f e Wi [ INVILCH 1051 ._r_]i'_.l_j|=’.' J{J”'HUE: Wherl ” fﬁpﬂ”b U [JUWHF %.[I .
il Fi L | &8 l"'l.i L”:ll “ll' l.:i‘rh- i.;-, 1 he4t it il 1'?." _'}I;E" rIiUdE w”*] 'rie “rQAU“ E”Ur rﬂE‘:"baqe :’m ;:— II .
: lat= L E LY . a )
(Dowear 1ailure) For this reasan. il 18 recornmeanded thal you wire the 55-90U and the IM S0 e
interiac dule to the main power line in unison (see Figure 3-31). f

EWA 4NEB 812 6085 070
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L1
L2
LA

PE

H~__1It.r' 3-32.

S5.90U/55:950)
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l
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Conflauration for the 55-95U with a 24-V DC Power Supply with Safe
Electrical lsolation in Accordance with DIN VDE 0160 for a
Programmable Controller and a Non-Floating, External /O

\\

55:90U1885.95(1)

Ingtallation Guidelines

B R R RS B e | — B — e =

Isolated standard
mounting rail

P8 0000

= ] e — —

Figure 3-33, Ungrounded Operation: 24-V DC Power Supply with Safe Electrical
' SRS NGOG 45 YDS0180 - Fox Use with » Programmais
3 Jer ana e nai |

interference voltages are dischargad to the ground conductor (PE) via a capacitor. You can preven!
‘slatic charges by connecting @ high-ohmic resistor (approx. 100 k{4 W) parallel to the capacitor.
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3.4.6 Potential Bonding and Galvanic Isolation of an External /O
- 1 p ML 1
The PLC ss powered by its own control circol. The panpherals are i.ff"W*f”E"j by the load CHreut

The circuits can be

. I: ..-'I.I"C-ff“.:l.' l:‘-"(} 1f| II--,F.- f"”'jrfl‘-"! |.]“"”"-i':--_1|, !Ir..wl.l' |..|I|! 51 _|-1.T|.'_]' “-I.

& Lalvamcally isolated (floatngi

Example of a Non-Floating Connection with Digital Modules

A A AT T . . o Me ~asntrol cucun
M 8-V LA W ot has 1he SalTie Nasss Grouna '.],..'-!!_'?+|. .t"'-"' :
- ¥
{ (r;
S65-09% |
.
»
-
1 2

e,

e

- Connection of VO Modules to the §5.95U

Faure 3-34 EF'_H‘I[.»”E: Oof 3 NO=-H10a8l1

Instaliation Guidelines

The commaon chassis groundmg conngclon makes it possitle for you 1o use reasonably priced non-

Noating 105, These mo

*  Input modules

*  Output modules.

Figure 3-35 shows 1he

dulas funchon according to the tollowing principles.

The M cable (control crcun chassis ground) s the reference potential.
A voltage drop on cable @ affects the inpul signal level V,.

Termmal 2 (M) of the terminal block 15 the relerence potential. A

voltage drop , Vz on cable @ raises the chassis ground of the output
drver and thereby reduces the resulting control voltage Ve

connection of the S5.95U with non-floating external 1Os.

--’r——
$5-95U
kA
Y
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P =

modules could malfunction

A = I—— : -
vwhen you have a non-floating configuration, you must make certain thal the uoua?d
>~ and @ does not exceed 1 V. If 1 V is exceeded, the reference potentials cou

e drop on cables
change and the

[

Warning

It you use non-floating I'O modules,

L

you must provide an external conne

. : < S} nd of
the chassis ground of the non-floating /0 module and the chassis grou

ction betweern
the CPU.

' GV
il

ﬂ T Dala
GNE

s 73

= >
1L + <
I — —
Example of a Floating Configuration with Digital Modules i M |_’
1 L
Fi '-E:Ti:r-__'__ C "Ji‘u"rgl_lrf;rl;..“l IS req.,JlrE,-d in the 1|:_~i|l_'_.i,.k'l|'"l':g situations. —
S When you need to increase intarference immunity in the load circuits | /-l \
€ Vhen lead circuits cannot be interconnecteg ;\] .
< . u have AC load circuits
it alvanically
I yOouU Nna floating configuration, the PLC's control circunt and the load circui must be galvar d L1 i 4 2L +
lated
_ N -~ D & 2M
re 3-36 st 2 simplified connection of galvanically isolated 1/Os.
sntral g i Figure 3-37. Simplified Display of a Floating, External VO Connection
A - @
= il ‘ -95U
— Eiaure 3.36. Example of a Galvanically lsolated Connection of VOs to the S5
" l.l
|
I 1l
~
4 = = -
o b5
. o - b 1 I s
EWA 4NEB 812 6065-028
= | e : :
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3.5  Wiring Arrangement, Shielding, and Measures to Guard against
Electromagnetic Interference

HII*”* Lo - . " i
s s ] - | ] = (% C ¥ ) e 5 TalEY
lion describes the winng arrangemeants lor bus cables, signal ( ableg, and powet upply

Lo 1el i P "
II l" i '*LJI L]nhlrt'l{ltl-tl 1'!'”. ‘.'I‘” 1!i1‘11;ﬂ“l|'“1 ‘:"}!:I:"‘IH'FI'T' H'u'.}'- ) 5.1 .F.tll“ H‘.--_h'l“iﬂlf)ﬂ.

3.5.1 Wiring Arrangement

Wiring Arrangement inside a Cabinet

- 55-80U/55-95U

when a cabling system 18 insialled in & cabin wiring arrangemaent gigniicantly affects mted
lereance immunity (EMC). Even during th planning phase, you chould divida your cablps 1Mo
tollowing three g LI
iroup 1
Fueld lata cabl for programinm * [ 200 bus elc.)
HeNa&d a 10 )
i I | ”_rh i | i ’
alIci e | 1O [ |
Il I.I.I.-' 13 151 !
12118 4 1 1,-{' 1 1 i 8
id install each cable g | | separately. Separate instalialion rafers 10 winng
i LI 11 1AL WAL KT LD
+ i il O
& | ,[ i i ||'Hl
Note —
i 1Pl inat ,.r-.;ll i.'ﬁ.i. A § TIPS TS o 1-‘ S afnce 'Jt "r-' Ci {4 '"" l’}BIWB&ﬂ 5{9”3‘ ﬂ&bl(ﬁf:
MOIWET | abhles | GNCUCHNG Ol oUl) v
” I | J"ll.‘i i .til*:—- Jpl'ur_ji" i Slars |I.-'II f"-)'nJ- H'l"j!.ﬂ-" lhB Shiﬁld m‘ a s-'liield Bl‘ppﬂﬂ fa“'
ANMhen yo Nelal sSthue R

" reach the module, but 1 <hould not be connacted 1o the module.
Shoul readl

:1|J "lf"l'Il

fJS*QI‘JU-'SSfBSU

Installation Guidelines

Wiring Arrangement outside a Cabinet

®*  Install cables on a mew cable bearer when catwnels are physically apart but within the same

blllldurlg Gialvanically connect the cable bearer jonts. The joints should be grounded at mntervals
of aboul 20 1o 30 metars (65 o 98 leet)

*  Instal the following cables on the same cable raceways (cable roules, cable ducts, cable
channels, and cable conduits).

Unshielded digidal cables =60 V
Shielded data cables, shielded analog cables
Shialded signal cables of up to 230 V

* Inslall cables having vollages > 230 V in separate winng channels (rouvles, conduils).

Wiring Arrangement outside a Building

Make certain that cables inslalied outside buildings adhere 1o the reguiations reqarding hghtning and
grounding

¢ Lightning |
When installing cables oulside a buillding use one ol the following methods.
. Use corrosion-resistant steel conduit that is well grounded,
. Use nonmetallic conduit thal s encased in steal-rainforced concrete. The reinforcing stee!
should be made alectrically continuous and should be well grounded.

¢ Grounding
Make certain that you have sufficient equipotential banding between the devices. |
Install an equipotlential bonding cable that has an impedance = 10% of the shield impedance ol
the cables.

Tips for Cable Installations

e Use only shielded cables for analog signal cables.
e Do not install signal cables directly parallel lo power cables.

s [nstall electromagnetically sonsitive cables at least one meter (3.3 feet) away fram any source of
interterence (contaclor, transformar, molor, arc welder, elc.).

¢ Make certain thal wum the cables together if two control components are joined together
by several signal cables. .

« Install signal cables m;m corresponding squipotential bonding cables bundled together on the
' ' e ‘ 2 o | G BB

. lﬂﬂﬂ" M“m : 1-Im Amics m H.J :_

ne type of signal (outgoing and retum cables and power
he cables, if needed.

(8.8 gl
e ~is
| N |

e anaiodt the chassis-grounded surfaces where possible.
g e b e i

(1] —rl..lrl—r —! =

LT A v ¥

™ r 1
|"' i it |‘I] - AL el
4 LlLS Tl Ty L L

W S = e u P ' . St . =
-

! gh sep vate cable ducts and switch boxes.

FE &% W A&
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3.5.2 Shielding of Devices and Cables

- o e e N ~ interfarence
shielding 1s a means of weakening or damping magnenc, alectncal, or alectromagnelic 1 :

. - - .I' 1 - P g E - ., = - -

fields. Both devices and cables should be shielded

Shielding of Devices

3 The Tolc . a7 - al Systain
Use the following intormation i cabinets and housing are ysed in shielding the L_Uﬂ“l.\l oY

- 'a " A "l'lil'n'*
@ (Cabinet enclosures, such as side walls, back walls, top plates, and hottorn plates, shouldl De
b ¥ - - - ; . 5 ar _1 it
bonded at certain intervals (e.q., 50 mm/z incnes| when you have an overlapping layou!
- : ch . sirps.
¢ Doors need additional bonding 10 the cabingt' s Ghiassis ground. Use wide grounding St
¢ The cables that exit the shield housing should ather be shielded of filtered.
= e b < » gabinel
e Sheet metal must be used o separate Strang Aterference SOUrces lacated |nT’l:1t g I'Jt 1h
J3 . ) - - v e muitipie
[iranstormers, cables leading to Motors 21 roum sensiive electronic areas. LF ¢ :0
: B0 AR e Ol W
screw  connactions 0Ol the sheel metal 0 ne cabmets chassis gfﬂl_ll"ld mus!
impegance
. . N o v lines must be
The noise mnterference coming into the PLI na Ihe ?1:5.:,_-.-1 cables and Supply
cdischarged on the central g}r1,\L1!1-fi11un;; paint (Standa UNING ramn).
: - e Ac le 10 cannect the
 low impedance copper Conaul for. =10 mme, hat 1S as short as pOSS!D
| grounaing § oint to the protective CONAULIDE £ 151 und rail).

S5-90U/85-951)
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Shielding of Cables

Both ends of shielded cables should have a good alectrical connection to the cabinet’'s chassis
ground. You can effectively suppress interterence of all coupled frequencies only if the cables are

shielded at both ends, The shield should reach the module, but it should not be connected to the
module.

Note

There can be a compensating current flowing across cables shielded at both ends if
there are ground potential fluctuations. You should therefore join the connected
components with an additional equipotential bonding cable.

It would be unusual to shield only one cable end because shielding only one cable end dampens
only the low frequencies. Shield a single cable end in only the following instances.

® |t s not possible 1o lay an equipotential bonding cable.

® Only very low analog signals (a lew mV or uA) are transmitted.

With SIMATIC controllers, the interlerence current on cable shielding is discharged to ground both
via the shielding rail and the equipotential bonding cable. To prevent these discharged currents from
becoming a source of interference, ground them on a low-resistance path as follows:

e Tighten the hold-down screws on the cable connectors, modules, and equipotential bonding
cables.

e Protect the contact surfaces of equipotential bonding cables against corrosion,

3.5.3 Measures to Guard against Electromagnetic Interference

Measures to guard against electromagnetic interference are frequenﬂ!ly not taken until the after the
controller is operating and problems develop with the reception of a signal. |
When you install your controller, you can significantly reduce the number of problems caused by

electromagnetic interference if you proceed as follows.
e Arrange devices and cables correctly.

e Ground all inactive metal parts (o chassis.

e Filter power cables and signal cables.

e Shield devices and cables.

e Take specific interference SUPPression Measures.

Physical Arrangement of Devices and Cables

'a
|
-

It ot

, significantly decrease the constant magnetic fields or alternaling

W
' P

d cost a

-
Sl !
b~
"
iy
¥
{=p=
-

fields that O o riciss (60, 80 Hz), You can frequently avoid this problarm by o
fields that 0Ceul &% 7 ible between the interference source and any potentially SUsce eptible device.
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Chassis Grounding of Inactive Metal Components

Correct chassis Qroun
problems

LNAassls

v/ ~
(VD Y160 Alares e : :
VOE 0160). Always use surface-contact

aing 1s an wmportant faclor n

'.th""-'i'-fm"i_.'i relers to the conduchve

sn'l expenence ntes terence

nsurning that you 'wi
. - metal components

~onnaction of all inactive

ANtsS
Qr' wndinag !.' hassis :li"._””"d a” mactive ”“__".‘tal LI.HH'.H'IHI nit:

E":'H:'J fr,ii}_---*-_. 1O sunace-contact 1_I',-,-.r|"'i=.'-'1'
‘ i { E:II_"."‘.- ‘.‘_.{‘- B alnl = tl'-'lll.':'. '::|I-l~ "J!I,HJI I.J,-?_ )6 5 II
] nllr mela 1} .-:I|"1'||1-_._ should f ' ia : i Al o yap |
| IS =l 0 {52 lfﬁ.r'.ln wille i'jrl_-_t‘i.'.'i'l-'ug,] ~id i the | '.1.‘.1_'!.__“\"“.:“1& T"H":' bllﬂd*.‘r area ﬂ'
. ‘ i is the d 1 ss-section ol the interconnecting cabia
c _ L ' e > rewieo ;'u:'ill-;-'.-;_“fll;‘r'l‘ii
Fiite for Main Cables and Signal Cables
. conductive-associated interterances.
' 1 signal cables located In a cabpingi
b 1l | L |
{50 i be installed in the sSupply ne fo
'ne main filter on the cabinet Spening.
| . 5 large swrface contact ang 3 oW
| - the contact surfaces are bare.
1
' . nioise interierence c€an pass Inio
| capacitors on the cabinel opering of
~ahinet's chassis ground or on the
eSSl
5§ ——— | = Block diagram
B ——— ..._[.:__L.__,...._....._—._ W
| mmm B | T
{ b {
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Us'"g Special Interference Suppression Measures
Protective Inductive Circuit

Inductors located in the same cabinet and not directly controlled by SIMATIC autputs (e.g., contactor
Colls and relay coils) must be bridged by arc suppressing elements (8.9, RC elements).

Cunnu{;hng DC-controlled coils Connecting AC-controlled coils

With a dicde With a zener diode With a vanstor With an RC élement

[ | e
/ T T % ' 1 L4
! + + r

U

Figure 3-39. Connecting Colls

Partitioning Inductors

It is recommended thal you use metal bamers to partlion the portion of the cabinet that contains
large inductors, such as transformers or comaclors.

Protection against Electrostatic Discharge

You should use metal enclosures or cabinets closed on all sides to protect devices and modules
against electrostatic discharges. These anclosures or cabinets should have a good conductive
connection 1o the grounding point at the installation site.

It you install your control system in a terminal box, then use a cast-metal housing or sh_get-matal
housing it passible. A plastic housing should always have a mata.llip surface. Connect housing doors
or covers 1o the chassis ground via grounding strips or contact spnngs. _

It you work on tha system and have the cabingl open, adhere to the guidelines for working with
electrostatic sensitive devices (ESD).
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S5-90U/55-95U 55-901)/55.951 Installation Guidelines
Powe - : : : tori i
1 Connection for Programmers 3.6  Protective Devices and Insulation Monitoring Devices
Bt e i e i |
;;.: :‘ .JuL' ¥ Cabinets should have 3 grounded socket for the power supply 10 the programiners. Safew Measures
;-: =, : . .-j_: i:_':i'_,'._.'_'--'_* recemwve tt =ir DOWES fx-_j.,_'_: '.. i the 1j45[:'i'{,-uh')f that is aJSD Coﬂﬂe{:l‘&d 1{® Ihe
SDINEL 8 protective ground When you configure systems that have programmable controllers, follow the relevant VDE
requlations (e.g., VDE 0113 or VDE 0160). Pay special attention 1o the following points:
Cabinet L ghtng ® Prevenl condifions thal can endanger people or property. 3 -
__ ® When power is restored after a power failure or after EMERGENCY OFF devices are /
- =L escent lamps nside a cabnel. They can cause noise interference. It you musi deactivated, machines must not be able to restart automatically.
e fluorescent lamps, then carmy out the measures shown in Figure 3-40. It would be befter 10 use | _
| INESTRA e SN : J ® When a PLC malfunctions, commands for EMERGENCY OFF devices and safety limit switches
X = must remain effective under all circumstances. These safely measures must directly afiect the
_ . actuators in the power supply
Scree | he e ® When EMERGENCY OFF devices are aclivated, safety must be guaranteed for both people and
8 = the systermn as follows:
- =13 R P e A 6 - Actuators and drives that could cause dangerous situations (e.g., main spindle drives for
_ _ machine tools) must be shiut off.
= - Acluators and drives that could endanger persens or the controlled system by being shut off
| M sstem Sopply ne (e.g., clamping devices) must not be shut off Dy EMERGENCY OFF devices.
®* The programmable controlier must be able to record the activation of EMERGENCY OFF
- - 4 b equipment, and the control systerm must be able 1o evaluate it.
Figure 3-40. How to Reduc ze Imterference Caused Dy
Fluorescer a Cabinet

Protection in Case of Indirect Contact

Accessible parts must not be dangerous to touch even if there 1S 3 fault.

This requirement 1s fulfilled if you make all accessible metal parts electrically safe that could be
dangerous to touch in the evenl of a failure { . g, standard mounting rails, fransoms, the cabinel).
This is done by connecting these parts to the prolective ground conductor (PE). The maximum
permissible resistance belween the protective-conductor terminal and the accessible pant that
requires protecting is 0.5 L.

EWA SNEB B12 60OBS 028
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Protection against Lightning

If you run cables and lines for SIMATIC S5 devices outside bulldings. YOU must adhere to the
regulations regarding lightning.

In addition, you must connect signal cables to protective elements SO that you don’t have an
overvoitage (varnstors or lightning arresters filled with inert gas). The protectve elements should be

present where the cable enters the building, if possible. Otherwise, the proteclive elements should
be where the cable enters the cabinet

--—-_-—---__--._—-q—-

Figure 3-41. Layoul of Elements 1o Protect against Lightning

Use varistors ot lightning arresters filled with inert gas 10 protect against overvoltages.

Install these protective alements where the cable enters the building, it possible.
Cnt:herwif-te install them where the cable enters the cabinel.

Note .

(o protect it against lightning. Please address your questions to your local Siement
office.
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Start-up and Program Tests

4  Start-up and Program Tests

41  Operating Instructions

411 Programmable Controller Operator Panel

S5-90U:

Operating mode display (green LED indicates RUN)

Q@o%’

Operating mode switch (RUN/STOP switch)

Operaling mode display (red LED indicates STOP)

Figure 4-1. QOperator Panel for the S5-90U

Battery failure display (When the yellow LED is lit, the battery is dead or

-ON/OFF switch

A | e
||

)

I- r ,-:U.I\ ) ' -: - ' - T -|.|..'-l .. t | v l-|l. "
Operating mode switch (RUN/S

Jimm g m o1 <

=3 = -
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4.1.2 Operating Modes

STOP" Operating Mode

. T_r.e program is not executed

® The current values for timers. counters, flags, and process Image VO faties 0 e
'STOP” mode begins. _

&

The onboard outputs and the output modules are disabled (signal status "07).
The process ima | :

® The process image I'0 tables, timers, and non-retentive flags and counters ar
dunng the transition from "STOP" to "BUN.“

g set 1o “zero”

"RUN" 'i:;’xﬂf."é?h”l-g Mode

2 The program IS processed cychcally

& Already started timers continue to rumn

¢ The signal states for the onboard inputs and the input modules are Sarc

e The onboard outputs and output modules are addressed. | |

® The "RUN" operating mode can also be set afler an "OVERALL RESET", that i5, it e
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4.1.3 Performing an Overall Reset on the Programmable Controller

:'UU should perform an overall resel before you input a new program. An overall reset erases the
ollowing.

® The programmable controller's program memaory

* Al data (flags, timers, and counters)
® Al error 1Ds

Note

If you do not perform an overall reset, then the information indicated above is relained
even if the program is overwritten.

Manual Reset

To perform an overall reset in the $5-90U, you must:

Set the operating mode switch to "STOP."

Remove the battery.

Disconnect the power to the programmable controller for about 15 seconds.
Re-establish the programmable controller's power supply.

Insert the batlery.
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To perform an overall reset in the S5-95U, you must:

Sel the operating mode swilch to “"STOP".
Remove the battery.

Set the ON/OFF switch to "0."
Change the ON/OFF switch to “1."

Insert the battery.
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