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Original: German Translation

Physikalisch-TeChnische Bundesanstalt

CERTIFICATE OF CONFORMITY

PTB Nr. Ex-

This certificate is 1ssued for the electrical appaxatus

,..--“....-....4- e b damaa it oAt . @ L s e Ykan

Safety Isolator Type 6 DS 3502-8 AA

manufactured and submitted for. certification by

SIEMENS AG, Unterne‘lmensberelch Energie- und Automatlslerungstechnlk
7500 Karlsruhe 21
This electrical apparatus and any acceptable variation thereto is speclfled in

the Annex to this Certificate.

The Physikalisch-Technische Bundesanstalt (PTB), approved certification body in
accordance with Article 14 of the Council Directive of the European Communities
of 18 December 1975 (76/117/EEC), confirms that the appara;us has been found to
comply with the harmonized European Standards

Electrlcal apparatus for potentially exp1051ve atmospheres

EN 50 014-1977 / VDE 0171 Part 1/5.78 General Requirements .
EN ﬂ)oze 1977 / VDE 0171 Part 7/5. 78 Intr1n51c safety "i"

after having successfully met the examination and test requlrements which are
recorded in a confidential Test Report.

-

v “ue

-~

The apparatus marking shall include the following code ,
[E]:y ib] IIC

The manufacturer has the responsibility to ensure that the apparatus bearing the
marking conforms to the specification laid down in the Annex to this Certifi-
cate and has satisfied the.prescribed routine verifications and tests.

This‘apperatus may be marked with the Distinctive Community Mark shown above and
specified in Annex II to the Council Directive of 6 February 1979 (79/196/EEC).

)

For and on behalf of PTB Braunschweig,

(Signature)

Test certificates without signature and official stamp are not valid.

No alteration may be made to copies of this test certificate.

Extracts or changes may be made only with the permission of the Physikalisch-
Technische Bundesanstalt, Bundesallee 100, Postfach 3345, D-3300 Braunschweig.

320008 7.80



Physikalisch-Technische Bundesanstalt

KONFORMITATSBESCHEINIGUNG

PTB Nr.Ex- 84/2160 X

LTI G R

Diese Beschelmgung gllt fir dasﬂelektrische Betriebsmlttel-?

R ki

Sicherheitstr nn;r Typ 6 DS 3902-8 AA

B S

SIEMENS AG, ‘Unte hmensbereich Energie-
und Automatlslerhngstechnlk

.D-7500 Karlsruhe 2 1%

Die Bauart dieses elektrischen Betriebsmittels sowie die verschiedenen zulassugen Ausfuhrungen
sind in der Anlage zu dIeser Konformitatsbescheinigung festgelegt.

Die Physlkalusch-Techmsche Bundesanstalt bescheinigt als Priifstelle nach Artikel 14 der Rlcht-
linie des Rates der Europalschen Gemeinschaften vom 18. Dezember 1975 (76/117/EWG) dle Ober-
einstnmmung dieses elektnschen Betnebsmlttels mit den harmomsnerten Europdischen Normen

Elektrische Betrlebsmmel fiir exploslonsgel‘ahrdeté Bereiche

der Firma

EN 50 014-1977
EN 50 ,020-1977

nachdem das Betrnebsmlttel mit Erfolg elner Bauartprufung unterzogen wurde D|e Ergebnlsse
dieser Bauartprufung sind in .einem vertrauhchen Prufprotokoll festgelegt :

SR

Das Betriebsmittel lst mit dem folgenden Kennzelchen zu versehen:

[EEx ib] IIC

Der Hersteller ist dafur verantworthch daB jedes derart gekennzelchnete Betrlebsmlttel in seiner
Bauart mit den in der Anlage zu dieser Beschemlgung aufgefuhrten Prufungsunterlagen Uiberein-
stimmt und daB die vorgeschriebenen Stiickpriifungen erfolgreich bestanden wurden.

Das elektrische Betriebsmittel darf mit dem hier abgedruckten gemeinschaftlichen Unterschei-
dungszeichen gemaB Anhang |l der Richtlinie des Rates vom 6. Februar 1979 (79/196/EWG)
gekennzeichnet werden.

Im Auftrag Braunschweig, 11.2.1985

A7

e

(Dr.-Ing. Johannsmeyer

Priifbescheinigungen ohne Unterschrift und ohne Dienststempel haben keine Giltigkeit.
Die Bescheinigungen dirfen nur unverandert weiterverbreitet werden.
hmigung der Physi h-Technischen Bundesanstalt, Bundesaliee 100, Postfach 33 45, D-3300 Braunschweig.

Ausziige oder Anderungen bedirfen der G

320007 - 6.80



Physikalisch-Technische Bundesanstalt

ANL AGTE
zur Konformitatsbescheinigung PTB Nr. Ex-84/2160 X
Der Sicherheitstrenner dient zum AnschlufB von bis zu vier Fernlei-
tungen eines Feldmultiplexers und zur Trennung dieser eigensicheren

Stromkreise von den nichteigensicheren Stromkreisen des Automati-
sierungssystems.

Elektrische Daten

Fernleitungs-
stromkreise............ in Zindschutzart Eigensicherheit EEx ib IIC
(Klemmen S+ und S-

bzw. E+ und E-) zum AnschluB an die eigensicheren Fernlei-

tungsanschlisse des Feldmultiplexers Typ
FM 100 (PTB Nr. Ex-84/2158 X).

Die Sende- und Empfangsstromkreise sind un-
tereinander galvanisch getrennt.

Die wirksame innere Induktivitdt und Kapa-
zitat sind vernachlassigbar klein.

Stromkreise zum Auto-
matisierungssystem..... Nennwerte: 24 V, 200 mA
(Stecker X5 und

Klemmen M und L+) (AnschluB an Gerdte mit Betriebsspannungen

unter 250 V).

Die Fernleitungsstromkreise sind von den Stromkreisen des Automati-
sierungssystems fir einen Scheitelwert der Nennspannung von 375 V
sicher galvanisch getrennt.

Blatt 1/2

320012 1.8?



Physikalisch-Technische Bundesanstalt

Anlage zur Konformitdtsbescheinigung PTB Nr. Ex-84/2160 X

Besondere Bedingungen

1. Der Sicherheitstrenner einschlieBlich seiner AnschluBteile muB
so errichtet werden, daB mindestens die Schutzart IP 20 gem&B
IEC-Publikation 144 erreicht wird.

2. Der Sicherheitstrenner ist auBerhalb des explosionsgefédhrdeten
Bereiches zu errichten.

3. Uber die Befestigungsbolzen des Sicherheitstrenners ist die
Erdverbindung zu den geerdeten Leiterbahnen auf der Grund-
platte herzustellen.

Im Auftrag Braunschweig, 11.2.1985

(Dr;-Ing. Johannsmeyer)

Blatt 2/2

320012 1.81



Physikalisch-Technische Bundesanstalt

KONFORMITATSBESCHEINIGUNG

PTB Nr.Ex- 84/2158 X

Diese Bescheinigung gilt fiir das elektrische Betriebsmittel

Feldmultiplexer Typ FM 100

SIEMENS AG, Unternehmensbereich Energie-
und Automatisierungstechnik
D-7500 Karlsruhe 21

Die Bauart dieses elektrischen Betriebsmittels sowie die verschiedenen zulassigen Ausfuhrungen
sind in der Anlage zu dieser Konformitatsbescheinigung festgelegt.

Die Physikalisch-Technische Bundesanstalt bescheinigt als Prifstelle nach Artikel 14 der Richt-
linie des Rates der Europaischen Gemeinschaften vom 18. Dezember 1975 (76/117/EWG) die Uber-
einstimmung dieses elektrischen Betriebsmittels mit den harmonisierten Européischen Normen

der Firma

Elektrische Betriebsmittel fiir explosionsgefdhrdete Bereiche

EN 50 014-1977 / VDE 0171 Teil 1/5.78 Allgemeine Bestimmungen
EN 50 017-1977 7/ VDE 0171 Teil 4/5.78 Sandkapselung "q"

EN 50 018-1977 / VDE 0171 Teil 5/5.78 Druckfeste Kapselung "d"
EN 50 019-1977 / VDE 0171 Teil 6/5.78 Erhdhte Sicherheit "e"

EN 50 020-1977 / VDE 0171 Teil 7/5.78 Eigensicherheit "i"
nachdem das Betriebsmittel mit Erfolg einer Bauartprifung unterzogen wurde. Die Ergebnisse
dieser Bauartprufung sind in einem vertraulichen Priifprotokoll festgelegt.

Das Betriebsmittel ist mit dem folgenden Kennzeichen zu versehen:

EEx deq [ib] IIC T5

Der Hersteller ist dafiir verantwortlich, daB jedes derart gekennzeichnete Betriebsmittel in seiner
Bauart mit den in der Anlage zu dieser Bescheinigung aufgefiihrten Prifungsunterlagen uberein-
stimmt und daB die vorgeschriebenen Stickprifungen erfolgreich bestanden wurden.

Das elektrische Betriebsmittel darf mit dem hier abgedruckten gemeinschaftlichen Unterschei-
dungszeichen gemaB Anhang Il der Richtlinie des Rates vom 6. Februar 1979 (79/196/EWG)
gekennzeichnet werden.

Im Auftrag Braunschweig, 11.2.1985

P 254

(Dr.-Ing. Johannsmeyer)

Prufbescheinigungen ohne Unterschrift und ohne Dienststempel haben keine Gultigkeit.
Die Bescheinigungen durfen nur unverandert weiterverbreitet werden
Auszuge oder Anderungen bedirfen der Genehmigung der Physikalisch-Technischen Bundesanstalt, Bundesallee 100, Postfach 33 45, D-3300 Braunschweig.

320007 - 6.80



Physikalisch-Technische Bundesanstalt

ANL AGTE
zur Konformitatsbescheinigung PTB Nr. Ex-84/2158 X

Der Feldmultiplexer FM 100 ist eine Automatisierungskomponente
fir das ProzeBleitsystem TELEPERM M und fir den Einsatz innerhalb
des explosionsgefahrdeten Bereiches vorgesehen.

Der Feldmultiplexer besteht aus Zentralteil(en), Stromversorgungs-
modulen und einem bzw. zwei Baugruppentrdger(n), in den (die) ver-
schiedene E/A-Baugruppen eingebaut sind.

Das eingebaute Netzfilter, die Zentralteile sowie die Stromver-
sorgungsmodule sind in der Zindschutzart Sandkapselung '"g" aus-
gefihrt. Die Netzversorgung wird iUber Klemmen der Zindschutzart
Erhohte Sicherheit "e" und lber Schalter der Zindschutzart Druck-
feste Kapselung "d" zu den Zentralteilen bzw. Stromversorgungsmo-
dulen gefihrt. Alle iibrigen Stromkreise, insbesondere die Strom-
kreise auf der Busplatine und die Datenfernleitung sind eigen-
sicher. Das gilt auch fir die Eingdnge und Ausgidnge der E/A-Bau-
gruppen sowie fir die E/A-Baugruppen selbst.

Der Feldmultiplexer kann bis zu 108 analoge MeBwerte und bis zu
360 Binarwerte erfassen und zum angeschlossenen Automatisierungs-

system Ubertragen.

Die hochstzuldssige Umgebungstemperatur betragt 60 °c.

Elektrische Daten

A. Grundgerat

NetzanschluB..... 220 v, 48 ... 62 Hz, etwa 170 VA

Fernleitungs-
anschluB......... in Zindschutzart Eigensicherheit EEx 1b I1IC
(Klemmen S+ u. S-;

Hochstwerte(je Stromkreis): U_ £ 14,7 V
E+ u. E-) I~ < 25 mA
P < 370 mi
hochstzuldassige duBere Induktivitat 1 mH
hochstzuladssige duBere Kapazitat 210 nF
bzw.

zweil Fernleitungs-
anschlisse parallel geschaltet (redundanter Betrieb)

in Zindschutzart Eigensicherheit EEx ib IIC

Hochstwerte: U_ £ 14,7 V

I < 50 mA

P < 740 mW
hochstzuldassige duBere Induktivitat 1 mH
hochstzuldssige duBere Kapazitat 160 nf

Blatt 1/6

320012 1.81



Physikalisch-Technische Bundesanstalt

Anlage zur Konformitadtsbescheinigung PTB Nr. Ex-84/2158 X

Signalstromkreis
fir Not-Aus.....
(Klemmen am Bau-
gruppentréger)

in Zindschutzart Eigensicherheit EEx ib IIC

Héchstwerte: U_ < 25,2V

I = 4 mA
hochstzuldssige duBere Induktivitat 10 mH
hochstzuladssige duBere Kapazitat 95 nfF

Analogeingabebaugruppe Typ 6DS 1706-8AA
(4 Eingange fiir Thermoelemente, Widerstandsthermometer oder

Potentiometer)

Eingangs-
stromkreise..
(Klemmen 1
bis 16)

in Zindschutzart Eigensicherheit EEx ib I1IC

Hochstwerte(je Stromkreis): U_ £ 44,1 V

I < 2 mA
bzw. in einem anderen Stdrungsfall

u_ s 25,2V

I £ 150 mA

P < 0,57 W
hochstzuldssige duBere Induktivitat 1,3 mH
hochstzuldssige duBere Kapazitat 21 nF

Analogeingabebaugruppe Typ 6DS 1708-8AA
(4 Eingange fir Strom und Spannung)

Eingangs-
stromkreise..
(Klemmen 1,2;
5,6; 9,10
u.13,14)

in Zindschutzart Eigensicherheit EEx ib IIC

Hochstwerte(je Stromkreis): U_ s 17,6 V

I = 1 mA
hochstzuldssige duBere Induktivitat 1 H
hochstzuldssige duBere Kapazitat 280 nF

zum AnschluB an bescheinigte eigensichere
Stromkreise mit folgenden Hochstwerten:

19 )
35 mA

Die hochstzuldssigen Werte fir die auBere In-
duktivitat und Kapazitdt lauten
L
ca
a
wenn der Eingangsstromkreis mit einem Aus-
gangsstromkreis des Stromversorgungsmoduls

fir MeBumformer (Typ 6DS 4418-8AA) parallel-
geschaltet wird.

Leerlaufspannung U
KurzschluBstrom 1

IA IA

0,5 mH
110 nf,

IA IA

o Blatt 2/6

320012 1.8




Physikalisch-Technische Bundesanstalt

Anlage zur Konformitdtsbescheinigung PTB Nr. Ex-84/2158 X

3. Grenzwertmelder Typ 6DS 1710-8AA
(2 Eingadnge, 2 Ausgiange, 2 Prifausgéange)

Eingangs-
stromkreise.. in Zindschutzart Eigensicherheit EEx ib IIC
(Klemmen 1,2y hotwerte(je Stromkreis): U_ € 4,1 V
und 3,4) -
I < 1 mA
Ausgangs-

stromkreise.. 1in Zindschutzart Eigensicherheit EEx ib IIC
(Klemmen 5,6)

Héchstwerte(je Stromkreis): U_ £ 25,2 V
I = 7 mA

hochstzuldssige duBere Induktivitat 660 mH
hochstzulassige duBere Kapazitat 95 nF

Priaf-

ausgdnge.... in Zindschutzart Eigensicherheit EEx ib IIC
Héchstwerte(je Stromkreis): Uu_ < 25,2V
I < 13 mA
hochstzulassige duBere Induktivitat 180 mH
hochstzuldssige duBere Kapazitat 95 nf

4, Binareingabebaugruppe Typ 6DS 1610-8AA
(8 Bindreingdnge fir elektrische Kontakte)

Eingangs-
stromkreise.. in Zindschutzart Eigensicherheit EEx ib IIC
(Klemmen 1

.. . N <
bis 16) Héchstwerte(je Stromkreis): ?_ : 22,2 ¥A
hochstzuldassige duBere Induktivitat 1 H
hochstzuldssige duBere Kapazitat 95 nF

5. Binadreingabebaugruppe Typ 6DS 1611-8AA
(8 Bindreinginge fir eigensichere Geber)

Eingangs-
stromkreise.. in Ziindschutzart Eigensicherheit EEx ib IIC
(Klemmen 1

.. . N <
bis 16) Hochstwerte(je Stromkreis): g_ : 23,6 xA
hochstzulédssige duBere Induktivitat 40 mH
hochstzuldssige duBere Kapazitat 3 uf

Blatt 3/6
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Physikalisch-Technische Bundesanstalt

h\nlage zur Konformitatsbescheinigung PTB Nr. Ex-84/2158 X

Ausgangs-
stromkreise...... in Zindschutzart Eigensicherheit EEx ib IIC
(ﬂe M0d§l 6 Strom- Hochstwerte(je Stromkreis): U_ < 19 V
reise I_ < 35 mA
P < 670 mW
hochstzuldssige duBere Induktivitat 0,5 mH
hochstzuldssige duBere Kapazitat 110 nF

Alle eigensicheren Stromkreise sind vom NetzanschluB bis zu einem
Scheitelwert der Nennspannung von 375 V sicher galvanisch ge-
trennt.

Die eigensicheren Stromkreise mit Ausnahme des Fernleitungsan-
schlusses sind einpolig mit Masse (Gehduse) verbunden.

Die genannten E/A-Baugruppen difen in gemischter Bestickung im
Hauptbaugruppentriger und gegebenenfalls im Zusatzbaugruppentra-
ger verwendet werden. Nicht benutzte Steckpl&dtze brauchen nicht
abgedeckt zu werden.

Die E/A-Baugruppen dirfen wihrend des Betriebes (unter Spannung)
ausgetauscht werden.

Der Austausch von Zentralteiler. und von Stromversorgungsmodulen
ist nur nach Abschaltung der zugehorigen Spannungsversorgung
zulassig.

Blatt 4/6
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Physikalisch-Technische Bundesanstalt

Anlage zur Konformitatsbescheiniqung PTB Nr.

Ex-84.72158 X
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79
79
79
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Zeichnung Nr.

451-A3224-X1-*-26 B
040-B1048-C005-*-26
451-A3224-X180->-26
451-A3224-X180-*-26
040-A2060-C001->-26
451-A3224-X130-7-26
451-A3224-X130-*-26

451-A3224-X130-*-26
040-A2060-C002->-26
451-A3224-X500-*-26

451-A3224-X500-*-26
451-A3224-X80-*-26
451-A3224-X186-*-26

165-71202-A1-*-26 B

458-L442-X60-%-26 B
458-L442-X60-*-26 B
458-L442-X60-*-26 B

upP POO3 A 512

458-1L442-X80-*-26 B
458-1L442-X80-*-26 B
458-L442-X80-*-26 B

458-1L442-X100-*-26
458-L442-X100-%-26
458-L441-X100-*-26

458-1441-X100-*-26
458-L441-X110-*-26

458-L441-X110-*-26
458-1L441-X110-*-26

451-A3224-B50-%-26
451-A3224-X5-%-26 B

1.1

(4 Blatt
Bl1. 1

Bl. 2

{2 Blatt)
Bl. 1

Bl1. 2

Bl. 3
(2 Blatt)
Bl. 1

Bl. 2
Bl. 1
Bl. 1

1.1
1.1
1. 2
1. 2
1.

1.
1.

Bl.
Bl.
B1.

Bl.
B1.

B1.
Bl.

B1.
1.1

NN

NN =N = N = D

o

451-A3224-B55..
451-A3224-B55.

451-A3224-B55..
451-A3224-B55...
451-A3224-B55.

.B56-*-26
.B56-*-26
.B56-*-26

B56-*-26

.B56-%-26

451-A3224-X28-*-26 Bl. 1

SFH 600

7. Prifmuster

Bl1. 1
Bl. 2
Bl. 2a
B1. 3
Bl. 3a

D N N N N e

N Nt Nl

Nl N N’ N N N N N Y N Y N N N N N N N N N s N

unterschrieben am

31.

22.
.10.1984
22.

31

31.

22.

31.

22.
31.
22.

31

22.

31

22.
31.
22.

31.

10.1984

11.1984

11.1984

10.1984

11.1984

10.1984

11.1984
10.1984
11.1984

.10.1984

11.1984

.10.1984

11.1984
10.1984
11.1984

10.1984

Blatt 5/6
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Physikalisch-Technische Bundesanstalt

Anlage zur Konformitadtsbescheinigung PTB Nr. Ex-84/2158 X

Besondere Bedingungen

1. Da die elektrischen Daten nicht auf dem Typenschild aufgefihrt
sind, missen sie dieser Anlage zur Konformit&tsbescheinigung
entnommen werden (s. unter "Elektrische Daten").

2. Da die eigensicheren Stromkreise (mit Ausnahme des Fernleitungs-
anschlusses) geerdet sind, ist im gesamten Bereich der Errich-
tung der Eingangs- und Ausgangsstromkreise mit Ausnahme des Fern-
leitungsanschlusses Potentialausgleich erforderlich.

3. Dem Feldmultiplexer ist netzseitig eine Sicherung (Schmelz-
sicherung oder Sicherungsautomat) mit einem Nennstrom von maxi-
mal 6,3 A vorzuschalten.

Im Auftrag Braunschweig, 11.2.1985

(Dr.-Ing. Johannsmeyer)

Blatt 6/6
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Physikalisch-Technische Bundesanstalt

1. NACHTRAG
zur Konformitdtsbescheinigung PTB Nr. Ex-84/2158 X

der Firma SIEMENS AG
Unternehmensbereich Energie- und Automatisierung
D-7500 Karlsruhe 21

Die Typenreihe der unter B. aufgefihrten E/A-Baugruppen wi
folgende Typen erweitert:

B. E/A-Baugruppen

6. Bindrausgabebaugruppe Typ 6DS 1612-8AA
(8 Bindrausgiénge)

Ausgangsstrom-
kreise ........ in Zindschutzart Eigensicherheit EEx
(Klemmen .. . C N

1 bis 17) Hochstwerte (je Stromkreis): g_

hochstzuléissige &uBere Induktivitat
hochstzuldssige &duBere Kapazitat

7. Analogausgabebaugruppe Typ 6DS 1712-8AA/8BA
(4 Analogausginge Spannung/Strom)

Ausgangsstrom-
kreise ... in Ziindschutzart Eigensicherheit EEx
(Klemmen 1,2; .. . N

5,63 9,10 und Hochstwerte (je Stromkreis): ?_

13,14)  pgchstzuldssige &auBere Induktivitét

hochstzuldssige AuBere Kapazitat

8. Verriegelungsbaugruppe Typ 6DS 1506-8AA
(4 Kandle, 4 Einginge, 2 Ausgénge)

Eingangsstrom-
kreise ....... . in Zindschutzart Eigensicherheit EEx
(Klemmen 1,2;
3,4; 5,6 und
7,8) I =
hochstzuldssige duBere Induktivitat
héchstzulidssige duBere Kapazitét

Hochstwerte (je Stromkreis): u_

Ausgangsstrom-
KFreiS€ +....... in Zindschutzart Eigensicherheit EEX

(Klemmen 11,12 . . C N,
und 14.15) Hochstwerte (je Stromkreis): ?_

héchstzulidssige duBere Induktivitéat
hochstzuldssige duBere Kapazitat

B

stechnik

rd um

ib I1IC

25,2 V

13 mA
180 mH
- 95 nF

ib IIC

15,6 V
26 mA
45 mH

400 nF

ib I1IC
14 vV

10 mA
300 mH
600 nF

ib IIC

14 V

13 mA
180 mH
600 nF

latt 1/2
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Physikalisch-Technische Bundesanstalt

1. Nachtrag zur Konformitidtsbescheinigung PTB Nr. Ex-84/2158 X

9. Abfragewiederholungsbaugruppe Typ 6DS 1912-8AA
(keine #duBeren Anschliisse)

10. Analogeingabebaugruppe fir pneumatische Signale

Typ 6DS 1707-8AA
(4 Ausginge)
Ausgangsstrom-
kreise ....c..... in Zindschutzart Eigensicherheit EEx ib IIC
(Klemmen 1 bis 8) Héchstwerte (alle vier Strom-
kreise gemeinsam): U_ = 17,1 V
I = 137 mA
hochstzuldssige duBere Induktivitat 1,5 mH
héchstzuldssige duBere Kapazitat 300 nF
Die iibrigen Daten, die Einbaubedingungen sowie die "Besonderen
Bedingungen" gelten unverédndert.
PrUfungsunterlagén unterschrieben am
1. Beschreibung (7 Blatt) 06.08.1985
2. Anhang zur Beschreibung (33 Blatt) 06.08.1985
3. Zeichnung Nr. C79458-1L441-X120-%*-26 Bl.1 06.08.1985
C79458-L441-X120-*%-26 B1.2 06.08.1985
C79458-L442-X120-*-26 Bl.1 29.08.1985
C79458-L442-X120-*-26 Bl1.2 29.08.1985
C79458-L440-X 60-*-26 Bl.1 06.08.1985
C79458-L440-X 60-*-26 Bl.2 06.08.1985
C79458-L444-X120-*-26 Bl.1 06.08.1985
C79458-L444-X120-*-26 Bl1.2 06.08.1985
96 500 06.08.1985
96 500 - Tz. 1 06.08.1985
96 500 - Tz. 2 06.08.1985
96 500 - Tz. 3 06.08.1985
96 500 - T 10 06.08.1985
4. Prifmuster
Im Auftrag Braunschweig, 22.10.1985
(Dr/-Ing. Schebsdat
Oberregierungsrat
Blatt 2/2
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Physikalisch-Technische Bundesanstalt

der

gen

2. NACHTRAG

zur Konformitdtsbescheinigung PTB Nr. Ex-84/2158 X

Firma Siemens AG, Unternehmensbereich Energie- und
Automatisierungstechnik, D-7500 Karlsruhe 21

gefertigt.

Elektrische Daten

Die
Die
tig
Die

Prifungsunterlagen

Verriegelungsbaugruppe Typ 6DS 1506-8AB
(4 Kanidle, 4 Eingidnge, 2 Ausgidnge)

Daten der iUbrigen Baugruppen bleiben unveridndert.

Die Verriegelungsbaugruppe (1fd. Nr. 8) wird kinftig unter der Be-
zeichnung 6DS 1506-8AB entsprechend den unten aufgefiihrten Unterla-

Eingangsstromkreise ... in Zindschutzart Eigensicherheit EEx ib IIC
(glezmendl; 23)3’ 4 Héchstwerte (je Stromkreis): U_ = 14V

o una I = 25 mA

hochstzuldssige duBere Induktivitat 49 mH

hochstzuldssige duBere Kapazitat 600 nF

Ausgangsstromkreise in Zindschutzart Eigensicherheit EEx ib IIC
(Klemmen 11, ﬁ)“”d Héchstwerte (je Stromkreis): U_ = 14V

’ I = 13 mA

hochstzuldssige &duBere Induktivitat 180 mH

hochstzuldssige &duBere Kapazitidt 600 nF

Bindrausgabebaugruppe (1fd. Nr. 6) Typ 6DS 1612-8AA darf kinf-

auch nach den unten aufgefihrten Unterlagen gefertigt werden.

elektrischen Daten bleiben unverandert.

EEx

1. Beschreibung (7 Blatt) 18.4. bzw.
2. Zeichnung Nr. C79458-L440-X60 -*-26 Blatt 1la

C79458-L440-X60 -*-26 Blatt 2a
C79458-L441-X120-*-26 Blatt la
C79458-L441-X120-*-26 Blatt 2a

Braunschweig,

deq [ib] IIC TS

unterschrieben am

24.7.1986

18.4.1986
18.4.1986
24.7.1986
24.7.1986

22.8.1986

Blatt 1/1

320012 1.8}
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1 Description

1.1 Application

The FM 100 field multiplexer of the TELEPERM M automation system
is an explosion-proof electrical device, used to reduce field
cabling in the immediate vicinity of field devices. It acquires
and outputs electrical and pneumatic field signals. Due to its
intrinsically-safe, enclosed design, the FM 100 can be used in
potentially explosive field areas of zone 1. Data are exchanged
between the higher-level automation system (AS) and the field
multiplexer via an intrinsically-safe 20-mA interface (4-core
connection cable). The remote cable is connected to the higher-
level automation system via a safety isolator 6DS3902-8AA in
order to isolate the potentially explosive zone (Ex zone) from
the maintenance area. Connection to the higher-level automation
system is established via the interface module 6DS1304-8AA.
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Fig. 1 FM 100 incorporated in an automation system
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1.2 Design

1.2.1 Mechanical Design (see Fig. 2)

The FM 100 field multiplexer is designed in a sheet-steel housing
for wall-mounting. The housing satisfies the degree of protection
IP 55 according to DIN 40050 and is also suitable for open-air
mounting, due to its increased corrosion protection.

The central functional units of the field multiplexer - comprising
a central unit 6DS4900-8AA, power supply module for I/O modules
6DS4413-8AA and/or a power supply module for transformers
6DS4418-8AA - are accommodated in a separate housing with cooling
fins and screwed onto the side of the field multiplexer wall
housing.

A redundant central unit and as many additional power supply
modules as desired can be mounted on the second side panel to
increase availability. Depending on the design, one or two sub-
racks are located inside the housing for I/O modules. (Basic
frame C79451-A3324-B50 with 24 standard slots, extension frame
6DS9100-8AA with 14 standard slots). The field multiplexer can be
delivered with a reducer assembly for supplying the pneumatic
output modules.

There is a cable detensioning clamp on the floor of the FM housing
for earthing the cable screening.

Mains distribution in the field multiplexer occurs via flameproof,
enclosed mains switches and mains terminals for increased safety.
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1 Wall housing

2 Removable base plates

3 Central unit with power supply

4 Power supply module, e.g. for transducers
5 Power supply module, e.g. for I/O modules
6 Basic frame

7 Extension frame

8 I/0 modules

9 Mains switch, flameproof enclosure
10 220-V screw terminals for increased safety
11 Mounting panel with terminal blocks for connection of elec-

trical transducers

12 Remote cable connection board

Fig. 2 Mechanical design of the field multiplexer
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1.2.2 Electrical Design (see Fig. 3)

The core of the field multiplexer consists of a microprocessor-
controlled central unit, which communicates with the I/O modules
inserted in the basic and extension subracks by means of its
intrinsically-safe I/0O bus interface.

Data are exchanged between the central unit and higher-level
automation system in message form via an intrinsically-safe 20-mA
interface (4-core cable connection).

The field multiplexer can be fitted with a second central unit
and redundant power supply modules for increased availability. In
the case of a redundant design, both central units are simulta-
neously connected to I/0O bus, but operate on the master-slave
principle and are linked to each other via special I/O bus con-
trol lines. After a voltage increase, only one central unit will
function in the operating mode. The second one will be held in
standby mode by the active central unit. The sequence in which
the central units are started up depends on the corresponding
redundancy concept. Should the active master central unit fail,
the redundant standby central unit will automatically switch on
and continue data traffic with the I/O modules and higher-level
automation system.

Up to 38 I/O modules can be inserted into thge I/O subracks -
according to field requirements. Assembly can be done in any
sequence or combination.

The +5 and +22-V voltages necessary for feeding the I/O modules,
are supplied by the central units on the I/O bus.

The +12-V voltage supply for the I/O module, is led from the
power supply modules 6DS4413-8AA (attached to the side of the
FM housing) to the subracks via segment connectors. Segments are
subrack circuit board conductor sections for supplying the I/0
modules with a +12-V voltage.

The subracks are divided up in the individual power supply seg-
ments as follows:

- Basic frame
2 groups (segments 1 and 2) per 10 slots, with a distance of one
slot (SEP).
1 group (segment 3) of 4 slots, with a distance of 2 SEPs.

- Extensiom frame
2 groups (segments 4 and 5) per 5 slots, with a distance of 2
SEPs.
1 group (segment 6) of 4 slots, with a distance of 2 SEPs.

Each segment in the basic and extension frames can be supplied
singly or redundantly from the power supply module 6DS4413-8AA,
as desired. Parallel power supply segments can also be linked
together via connector plugs (see Figs. 4 and 5).
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1.3 Mode of Operation

1.3.1 Central Unit 6DS4900-8AA

The central unit cyclically processes the input modules in the
I/0 subracks in order of increasing module address, checks and
formats the acquired data into messages, then transfers these

to the higher-level automation system via the intrinsically-safe
(20 mA) serial interface.

The output data sent from the higher-level automation system are
prepared in the central unit and directly output via the output
modules.

Message interchange is carried out between the central unit and
interface module in the higher-level automation system without
interruption.

During pauses in which no useful data is being transferred, check
and synchronization messages are cyclically exchanged between the
central unit and interface module, in order to monitor the remote
cable.

If data traffic to the interface module is faulty, the active
central unit is disconnected from the interface module by means
of an alarm bit in the transmit message.

In the case of a redundant central unit design, this disconnection
procedure activates the second central unit, which thus far has
been operating in standby mode.

However, if the central unit is not redundant, the disconnection
causes the correspondingly set output modules to switch to a
defined safety setting.

e I/0 interface

Communication between the central unit and interface modules
occurs via the I/0 bus connected to the I/0 subracks. I/O modules
can be inserted into the I/O subrack in any sequence and combina-
tion - according to the field requirements.
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Analog value acquisition

Depending on the design, analog signals can be acquired with I/O
cards in the form of electrical voltages, currents, adaptable
resistances or pneumatic signals. The analog values acquired via
input modules are converted into a binary value of 11 bits + sign
by the central unit, using the analog-digital converter (ADC)
with a series-connected, programmable measuring amplifier. The
measuring range (set by the user on the analog input modules and
transmitted in channel code from the I/O module) is necessary
when setting the amplification of the measuring amplifier.

The terminal connections on the input modules serve as reference
junctions during temperature acquisition via thermocouples. The
temperature of the terminal connections is determined by a temper-
ature sensor (Pt 100) attached to the basic subrack.

Binary value acquisition

Non-floating contacts or transmitters can be connected (according
to DIN 19234) as binary value transmitters. Binary signals are
acquired by each I/O module in groups of 8 bits.

e Serial interface

Data between the field multiplexer and higher-level automation
system are exchanged in message form via a 4-core cable connection

using a data rate of 2400 bits/s.

Each message consists of 7 data bytes and contains the following
information:

Byte 1 = start character
Byte 2 = channel address
Byte 3 to 8 = data

Byte 7 = fuse information

According to how the output module is assembled, the higher-level
automation system transfers analog output values (in digitalized
form) and digital output values directly to the FM 100 central
unit. Serial data are converted into parallel information in the
central unit and output to the addressed output module.

Input data are cyclically acquired by the central unit, converted
from parallel to serial and transferred to the higher-level auto-
mation system.

Messages to the field multiplexer, as well as those to the higher-
level automation system, are of an identical design and are ex-
changed independently of each other, without interruption.
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1.3.2 +12-V Power Supply Module for I/0 Modules 6DS4413-8AA

This module supplies the I/0O modules with a +12-V voltage. Each
module has 2 floating, intrinsically-safe pairs of voltage outputs,
which are protected by active limiting circuits. These ensure that
the current and voltage do not exceed their given limit values.

The voltage outputs are short-circuit-proof. Up to 2 outputs from
different power supply modules can be connected in parallel, to
provide the I/O modules with a redundant supply. However, a redun-
dant supply can only be guaranteed if the current consumption of
the I/0 modules lies within the permissible current load range of
one voltage output.

The max. permissible current load of one voltage output on the
+12-V side is approx. 10 mA and on the -12-V side, approx. 16 mA.
The output voltage will break down abruptly if an overload occrrs.

1.3.3 Power Supply Module for Transducers 6DS4413-8AA
This module provides the transducers with a +18-V voltage.

Each module has 6 floating, short-circuit-proof voltage outputs,
which are protected by active limiting circuits. The outputs can
tolerate a maximum load of 25 mA. Parallel connection of several
voltage outputs is impermissible. The output voltage will break
down abruptly if one of these outputs is overloaded.

1.3.4 User Interface for Emergency Stop Operation

The user can set the field multiplexer to emergency stop opera-
tion by means of an external switch. Once this has been done, the
outputs of the respective modules (set via coding jumpers) imme-
diately switch to the safety setting or "last value retained"
mode.

The outputs will remain in this operating status until the user
resets the field multiplexer to normal operation by closing the
emergency stop switch contact.

1.3.5 Pneumatic Reducer Assembly 6DS4901-8AC

The pneumatic reducer assembly converts compressed air from the
field area into auxiliary pressure, necessary for pneumatic con-
verter modules.

It consists of an air pressure reducer with a pressure-indicating
instrument for the auxiliary pressure.

A ventilation and draining outlet is located underneath the re-
ducer assembly to prevent a build-up of pressure inside the
housing and for draining the liquid which has collected in the
liquid trap. This outlet goes through the base of the housing and
into the open air.

10
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1.4 Field Multipexer Arrangements

The availability of the FM 100 can be increased by means of a
redundant central unit. Three system arrangements are possible
(see Fig. 7).

- Arrangement 1:
Operation of FM 100 without central unit redundancy

- Arrangement 2:
Operation of FM 100 with central unit redundancy via a data
transmission line.

With arrangement 2, the first central unit to complete startup
after mains voltage has been applied is the one which will go
into operating mode.

The second central unit is held in standby mode and listens in on
the transmission line. The transmitter in the standby central unit
is inhibited by the active central unit.

Should the active central unit fail, the standby unit automatical-
ly cuts in and signals the central unit failure to the automation
system.

- Arrangement 3:
Operation of FM 100 with both central unit and transmission
line redundancy.

With arrangement 3, the assigned central unit is switched to
standby mode by means of an alarm bit in the transmit message
given by the FM 100 interface module.

From this point onwards, the standby module only exchanges check
messages with its interface module.

Should a forced changeover of redundancy branches occur (e.g. due
to central unit failure), then the resulting cycle interruption
in turn causes the FM I/0 modules to be temporarily signalled as
faulty.

The redundant interface branch must be temporarily activated by
switching off the active central unit after power-up or following
a voltage failure in the automation system. This ensures that the
standby interface, with the linearization parameters necessary for
analog value processing, is also supplied.

12
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1.5 Technical Data

1.5.1 FM 100 Complete

Dimensions (w x h x d): 1060 mm x 1100 mm x 333 mm
Weight: approx. 200 kg with max. configuration
Perm. ambient temperature
in operation: -25 to +60°C
in storage: -40 to +85°C
Degree of protection IP 55 (housing)
Explosion protection: EEx deq [ib] IIC TS5
Humidity class: G to DIN 40040

-25 to +70°C with 100% rel. humidity,
moisture condensation permissible

Corrosion resistance: to DIN 50018

Mains voltage 220 Vv

Perm. mains voltage

tolerance: +10% / -15%

Mains frequency: 47 to 63 Hz

Power consumption: < 170 VA (when fully configured)

1.5.2 Central Unit 6DS4900-8AA

Dimensions (w x h x d): 285 mm x 298 mm x 110 mm
Weight: approx. 14 kg
Perm. ambient temperature

in operation: -25 to +60°C

in storage: -40 to +85°C
Degree of protection: IP 55 (only when fully assembled)
Explosion protection: EEx q [ib] IIC TS5 to EN 50014
Humidity class: G to DIN 40040

-25 to 70°C with 100% rel. humidity,
moisture condensation permissible

Mains voltage: 220 V

Perm. mains tolerance

voltage: +10% / -15%
Mains frequency: 47 to 63 Hz
Power consumption: max. 100 mA eff.

14
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I/0 bus:

Power supplies for
I/0 modules:

Max. perm.. load:

Serial interface

data signalling rate:

Remote cable length:

Diagnostic displays:

8 bit address bus
8 bit data bus

Us y = +5V +2% Thax < 140 mA
I <6.5V

max
intrinsically-safe limited to I, < 180 mA

intrinsically-safe limited to U, < 25.2V

X
I, <75 mA
Uref = +10 V +0.1%
Tk < +0.05% / 10 K I < 5 mA

max

intrinsically-safe limited to U, = 15.8 V
I, <19 mA

IPt 100 = 2 mA +0.1%

Tk < +0.1% / 10 K

intrinsically-safe limited to U, .

< 3 kohms

2400 bits/s, asynchronous 20 mA

intrinsically-safe limited to U , < 14.7 V

I < 25 mA

in the Ex area, this is limited by the max.

-perm. external capacity and inductance

according to the PTB conformity certificate
No. -84/2158X.

Outside the Ex area, up to 2 km is perm.

3-color LEDs

15
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Analog value acquisition
measuring ranges:

+20 mV to +10 V

resolution: 11 bits + sign

Precision:
Measuring range +10 V to +80 mV | +40 mV to +20 mV
Zero error <0.1% of E <+0.2% of E
Linearity error <+0.05% of E <+0.05% of E
Tk <+0.1% / 10 K <+0.15% / 10 K
Coding error +0.5 digit +0.5 digit
Additional errors
during thermocouple - +2 digits *)
measuring

*) Caused by terminal temperature acquisition

Common-mode interference
supression:

Series-mode interference
supression:

Range of series-mode
interference supression:

Input resistance
voltage measurement:
current measurement:

with 50 Hz > 80dB
with 60 Hz > 80dB

with 50 Hz +1% > 40dB
with 60 Hz +1% > 40dB

<+15 V

> 100 Mohms
50 ohms

1.5.3 Power Supply Module for Transducers 6DS4418-8AA

Dimensions (w x h x d):
Weight:
Perm. ambient temperature
in operation:
in storage:
Degree of protection:

Explosion protection:

Humidity class:

Mains voltage:

Perm. mains voltage
tolerance:

286 mm x 136 mm x 110 mm

approx. 7 kg

-25 to +60°C

-40 to +85°C

IP 55 (housing, only when mounted)
EEx q [ib] ICC T5

G to DIN 40040

-25 to +70°C with 100% rel. humidity,

moisture condensation perm.

220 Vv

+10% / -15%

16
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Mains frequency: 47 to 63 Hz
Power consumption: max. 70 mA eff.
No. of voltage outputs: 6 pairs (floating with respect to one

another, short-circuit-proof, cannot be
connected in parallel)

Output voltage: , +18 V +5% Iax = 25 mA
intrinsically-safe limited to U, .. <19V
IAmax < 35 mA

1.5.4 Power Supply Module for I/O Modules 6DS4413-8AA

Dimensions (w x h x d): 286 mm x 136 mm x 110 mm
Weight: approx. 7 kg
Perm. ambient temperature
in operation: -25 to +60°C
in storage: -40 to +85°C
Degree of protection: IP 55 (housing, only when mounted)
Explosion protection: EEx q [ib] IIC T5
Humidity class: G to DIN 40040

-25 to 70°C with 100% rel.humidity,
moisture condensation perm.

Mains voltage: 220 V

Perm. mains voltage

tolerance: +10% / -15%

Mains frequency: 47 to 63 Hz

Power consumption: max. 70 mA eff.

No. of voltage outputs: 2 pairs (floating, short-cicuit-proof,

can be connected in parallel)

Output voltages: +12 V +2% Ijax = 90 mA
-12 Vv +5% Ijax = 14 mA
intrinsically-safe limited to U, .. = +14.7 V
Ipmax < 100 mA
Upmax < -12.6 V
Tamax < 16 mA

1.5.5 I/O Modules

For technical data, see instructions for the I/O modules.

17
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2 Installation and Commissioning

2.1 Installation

The FM 100 field multiplexer is designed for operation in poten-
tially explosive field areas of Ex zone 1. The housing is designed
for wall mounting. However, the device should be installed well
out of direct sunlight and given enough space alongside for side-
mounted functional components to be added or replaced.

If installed in the open air, the housing should be covered by a
protective roofing against the sun and rain.

1060 min 400
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on both sides.
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Fig. 8 Layout of fixing clips
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2.2 Connection

The following VDE requirements must be observed when connecting
and starting up the FM 100 field multiplexer:

VDE 0100 Installing power systems with rated voltages of
up to 1000 V

VDE 0165 Installing electrical systems in potentially
explosive site areas.

The limit values for the inductances and capacities of external
power circuits, as stated in the PTB conformity certificate, must
also be maintained during operation in the explosive area (Ex
zone 1).

Connecting cables belonging to intrinsically-safe power circuits
(remote cable, field cables) must be marked light blue, according
to VDE 0165.

We recommend using the following Siemens cable as remote and
field cables: JE-Y(ST)...X2 2 x 0.8 Bd si bl.

2.2.1 System Configuration

When connecting the field multiplexer, an equipotential bonding

must be made on the field side between the AS and the FM 100 (Ex
area). The equipotential bonding is only sufficient when the re-
sistance between the system earth of the AS and the FM 100 earth
is about factor 10 less than the screen resistance of the remote
cable.

If this requirement is not met, a suitable equipotential bonding
must be established or a remote cable inserted, whose screen is
capable of carrying a current.

If there is a danger of lightning striking due to the kind of
installation, lightning protection equipment should be inserted
in the remote cable to protect the device electronics of the AS
and FM 100.

Only passive networks are permitted as lightning protection
equipment in intrinsically-safe power circuits (e.g. lightning
conductors from the Dehn Co.).

The permissible limit values of the intrinsically-safe remote

cable circuit (capacity, inductance) must be taken into account
when installing the lightning protection equipment.
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2.2.2 Comnecting the Mains Cable

The mains voltage must be supplied via a permanent mains cable
with a flameproof outer sheath, according to VDE 0472.

I The mains cable must be protected using a fuse Iy< 6.3 A (power

consumption when fully assembled < 1 A).

- Unscrew lid of mains connection box

- Enter mains cable into mains connection box using the PG screw
gland (PG 13.5) on the housing base plate and connect in correct

phase sequence.

Fig. 10 Connecting the mains cab.e

2.2.3 Earthing the Field Multiplexer
The field multiplexer housing must be connected to the field

earth%ng system using a copper cable with a diameter of at least
10 mm“.

1 Earthing point

1

Fig. 11 Earthing the field multiplexer
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2.2.4 Connecting the Remote Cable

The remote cable must be designed with screened cables, twisted
in pairs. The cable sheath must be marked light blue in the Ex
area, in accordance with VDE 0165.

The cable screen must be contacted with the cabinet earth in both
the FM 100 and AS cabinets.

When installing in the Ex area (Ex zone 1), the length of the
remote cable is limited by the maximum cable inductance and

capacity values stated in the PTB conformity certificate.

The limit values are:

Lpax = 1 mH When connecting according to Figs. 13 and 15
max — 210 nF
Lpax = 1 mH When connecting according to Fig.lé4

ax = 160 nF

When the FM 100 is operating outside the Ex area, the permissible

length of the remote cable depends on the type of cable installed.

If the recommended cable type is being used, the permissible
cable length is max. 2 km.

Connecting the Remote Cable in the FM 100 Cabinet

1 Remote cable connector boards
2 Cable detensioning clamp for screen sheath wire

Fig. 12 Layout of remote cable connector boards

22
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The remote cable must be connected to the FM 100 as shown and
mechanically attached to the cable detensioning clamp using cable
binds.

In the case of remote cables with foil screening, the screen
sheath wire must be connected to the cable detensioning clamp
terminal screw. Braided screens must be contacted onto the remote
cable detensioning clamp cable grip.

To central unit

’———‘v—-"

Remote cable connector board

+S +S =S =S -E -E +E +E Verr. OV

[elelele] [elelele] [ole]

Insert wire jumper
~(continuous enable for
central unit transmitter)

Contact cable screen
onto cable grip

1.

[——— Remote cable

1/4;?§t>\

+E -E |-S +5~_ Identificaton on
safety isolator

To safety isolator

Fig. 13 FM 100 without central unit redundancy
(FM arrangement 1)

Verr. = interlocking device input
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Tocentral unit 1

’——_\—_’—/

Remote cable connector board 1

+S +S =-S5 =S ~-E -E +E +E Verr. 0V
[elelele] [olelele) [ole]
1 1 2 4 4

*)

Tocentral unit 2

e L ———

Remote cable connector board 2

+S +S =S =S -E -E +E +E Verr. 0V
[2]elole]| |o]olole| [o]o]
1 3 4

*)

[ Remote cable 1

lA

+E -E ]-S +S~__ Identification on safety
isolator

Tosafety isolator

- oL
\\ ‘}/

Contact cable screen onto cable grip

Interconnecting cable
6D59918-8EA

*) Do not insert a wire jumper between terminals "Verr.” and 0 V,
as both central units mutually control their transmitters.

Fig. 14 FM 100 with central unit redundancy, control center
coupling via ome 4-core cable (FM arrangement 2)

To central unit

—

Remote cable connector board 1

+S +S -S -S -E =-E +E +E Verr. 0V

[elefele] [elelele] [ele]

ol lo

Tocentral unit 2

Remote cable connector board 2

+S +S =S =S -E -E +E <E Verr. 0V

lo|o|o|o| |2]e]2]e] [o]e

ol o

—_
S

[~ Remote cable 1

'/457§i}\

+E -E |-5 +S~_ Identification on safety
isolator

To safety isolator
Channel 1

N
>

[~ Remote cable 2

1/457§t>\

+€ -E l— S +$~_ identification on safety
isolator

Tosafety isolator
nnel 2

Fig. 15 FM 100 with both central unit and remote cable redundancy

(FM arrangement 3)
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Connecting the Remote Cable in the AS Cabinet

(o] |
P — r )
- -
|
e.g.basic |
unit 1
| 1
i
- Attach remote cable
v 1 screen here
1
eg. Istext. |1
unit H
Door () S, a Door A
.......... .
o000 :
oo cof leg. 2ndext|:
Safety isolator unit H
1 I 3
-

e.g. 3rd ext.
Attach remote cable unit

screen here. v
C-bar conductively ™\
screwed to cabinet

bar \ \L

e.g. power
Detailin "A"

supply distr.
sl —r—-—l

=TTy
[

D

Remote cable to FM 100

Fig. 16 Installing the remote cable in the AS cabinet

The safety isolator should be mounted next to the subrack
containing an interface module and connected to the interface

module slot (for wiring details, see instructions for interface
module) .

The remote cable is led through the cabinet floor and clamped
onto the safety isolator terminal screws.

The remote cable screen must also be led right up to the safety
isolator in the AS cabinet and attached to the C bar, which is
screwed onto the left cabinet bar.

Do not attach to separately installed cable screen detensioning
clamp for the process cable or to the safety isolator.

The cable screen must mot be interrupted at the point of
contact.

(Method of establishing contact given in Figs. 17 and 18).

The remote cable need only be mechanically attached to the
safety isolator.
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1 Remote cable with braided

/ 5 screen

/ 2 10 mm-long trough PUK Co.
/// Lfl Order No. 14.185
’ v, 3 8-12mm cable clamp PUK Co.

L//T ; \ Order No. 1.198

4 Cable detensioning clamp
2 a4 (C'baf)

approx.8to 3 cm 5 Braided screen wrapped with

AN bared wire

Fig. 17 Attaching a braided screen

1 Remote cable with foil screen

\ 3
2 Screen sheath wire
4 3 Soldering points
4 Bared copper wire e.g. remaining
A A screen sheath wire

5 8-12mm cable clamp PUK Co.
Order No. 1.198

6 10 mm-long trough PUK Co.
Order No. 14.18

7 Cable detensioning clamp
(C-bar)

Fig. 18 Attaching a foil screen

2.2.5 Comnnecting the Field Cables

The field cables must be led into the field multiplexer housing
through the base plates and mechanically secured to the cable
detensioning clamp using cable binds. The field cable screen must
be attached to the cable detensioning clamp earthing terminals.

The signalling lines are clamped directly onto the front panels
of the I/0 modules.

Connections on the sensor side must be carried out according to
the instructions for I/0 modules.
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Earthing terminal for I/O modules

Terminal strip for connection of transducer
Cable detensioning clamp

Screen earthing terminal

Cable bind

nupwN

Fig. 19 Connecting the field cables
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2.2.6 Connecting the Tranducers

Transducers can only be connected if the FM 100 is equipped with
power supply modules 6DS4418-8AA.

Each fitted power supply module is assigned an 8-pin terminal
strip in the lower section of the FM cabinet (see Fig. 19, part 2).
Up to 6 transducers can be connected to this terminal strip.

The following block diagram shows the connection of a transducer
to the terminal strip.

The sensor circuit - consisting of a transducer and connecting
cable - must not exceed the following capacitive and inductive
limit values:

Lpax = gig nH
Chax = nF
Al VC Analog input module 6DS1706-8AA

(measuring input set to "curent sensor” mode)
| —

-fold

Terminal strip

Coqmsmncmmoe

T+ AIVC-

T- MOD- __l...

(@ OH—=—-
U =18V from power

|
| [ """ '!'" AIVC+ MOD+ supply module for trans-

m__ -, ducer 6DS4418-8AA

+

|
~f-----1-

Transducer

FM cabinet earth

Fig. 20 Connecting a transducer
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2.2.7 Connecting and Setting the Pneumatic Reducer Assembly

The air supply necessary for operating the electropneumatic
modules must be fed to the pneumatic reducer assembly from a
compressed-air system using a maximum pressure of 16 bars.

The pressure regulator must be turned to "closed" (left end stop)
before connecting it to the compressed-air system. The air supply
pressure must be set to 1.4 bars after connection.

[}
) ¥ ; L
; Setting the air supply:
o i 4 3 Unlatch the button upwards
A g To increase pressure, turn clockwise
! To decrease pressure, turn anti-clockwise
—f~ | 3]
U 31 SRS fn
A

Fig. 21 Setting the air supply

2.2.8 Connecting an External Emergency Stop Switch

This can be done via the emergency stop switch terminals provided
on the basic subrack PCB and enables the output modules to be
switched over to the "safety setting" or "last value retained"
modes. For position of terminals, see Fig. 5.

If an extension subrack is available, its emergency stop switch
terminals should be connected in parallel with those of the basic
subrack.

The emergency stop switch should be treated like an NC contact,
i.e. an opened contact corresponds to the emergency stop setting.
If the FM is to be controlled via several emergency stop switches,
then these must be connected in sequence.
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sEtrggrsgvsir::K 0V2s

P VAR

M%) (2%
\\__JI\

AN

*)

«
)]
[{

)|

external emergency stop switch
Fig. 22 Connecting the emergency stop switch

The following limit values for line capacitance and inductance
must be observed when connecting emergency stop switches:

Lpax = 10 mH
Lmax = 95 nF

2.3 Setting
Caution

The I/0 modules ontain electostatically sensitive components.
Regulations about handling such modules must be observed during
installation and commissioning, in order to prevent the destruc-
tion of any components due to electrostatic charges.

The address of the modules in the subrack is set at the factory,
in ascending order or according to the planning documents.

These settings should be re-checked and additional ones made for
such things as the measuring range, open-circuit signalling, etc.
before connecting the field cable.

For details about setting the I/O modules, see instructions and
planning documents on the I/O modules.

The address area of the FM 100 runs from 0 to 44. Due to the
design of the FM interface module’s transfer RAM, fixed address-
ing areas, which are set for individual I/O module types, overlap
each other.

Double addressing must be avoided, i.e. a fixed address may only
be assigned once.
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2.4 Commissioning

Once the mains voltage has been applied (mains switch of available
central unit and power supply module set to position 1), the field
multiplexer is ready for operating.

The central unit conducts an automatic processor startup and
finally communicates with the FM interface in the higher-level
automation system and the I/O modules in the field multiplexer.

Correct functioning is displayed on the central unit’s 3-color
LED as follows:

- field multiplexer with one central unit: LED lights green

- field multiplexer with two central units
active central unit : LED lights yellow
standby central unit: LED ligts red

For further LED displays (faults), see Section "Troubleshooting".

Correct functioning of the +12-V power supply module 6DS4413-8AA
is signalled by the LED on the power supply module lighting up,
while at the same time being monitored by a bus signal (svi) from
the central unit.

1 LED, central unit
2 LED, power supply module for I/O modules

Fig. 23 Diagnostic LEDs
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Please note:

With FM arrangement 3, the active central unit must be temporar-
ily switched off after power-up (for approx. 30 seconds).

This ensures that the standby interface module becomes active and
is supplied by the AS with the linearization parameters necessary
for analog value processing.

The original remote cable branch is reset in analog and is done
by temporarily switching the active central unit back on.

If this procedure 1is not carried out after power-up or voltage

failure, then the AS will recognize the temporarily non-linearized
analog values when activating the standby interface module.
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3 Maintenance
3.1 Method of Operation

3.1.1 Central Unit

The accessible central unit interfaces are of an intrinsically-
safe design. The housing contains a CPU with the following
functional components:

- processor section with both a program and a data memory

- serial interface with USART for coupling the field multiplexer
to the higher-level automation system

- I/0 interface with I/O block for controlling the I/O modules

- analog/digital converter with programmablermeasuring amplifier
for acquiring analog field signals

- digital/analog converter for cyclic function control
- constant-current source for supplying resistance-type sensors

- reference voltage source for supplying I/O modules (e.g. limit
value signaller)

- Monitoring circuit for recognizing faulty operation sequences
and supply voltages ‘

- power supply section for supplying the internal central unit
logic and I/0 modules.
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= analog input for terminal temperature measuring

= analog input for measuring values

= constant-current output for resistance-type sensor

Ipt 100 = constant-current output for internal Pt 100, used to

acquire terminal connection temperatures

Fig. 24 Block diagram of central unit
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e Serial interface

The serial interface consists of a floating, intrinsically-safe

20 mA interface.

The transmission and receiving line is supplied by the intrinsi-

cally-safe central unit current sources.

The remote cable is connected to the interface module 6DS1304-8AA
in the higher-level automation system via the safety isolator
6DS3902-8AA in order to isolate the Ex- (zone 1) and maintenance

areas.

Field multiplexer FM 100
oV Verr|
Receiver -
LJ [_Ihannellj g
S+ S- E+ E- o
RemofeH bt -
cable w
£+ E-T S$+T §-T .
] ﬁ ) a
E(Ex); Zs(ed;
' 2 U
§—/] .
& I N
- E S2
2 .|
2 ' 5
& o
2
Si Si

av=" | | B

[JRe 'vrI—-I Trans—;_
ceive mitter

Field multiplexer interface module in AS

Verr. = interlocking device
input (jumper to 0 V
inserted if a central
unit occupies a remote

cable by itself).

S, S(Ex)i
E, E(Ex)1 = Diagnostic LEDs

FG = input to transmit inhibit.
Only effective if jumper
A-B inserted.

+24 V to FG = enable inter-
face module transmitter.

Fig. 25 Basic design of transmission link
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Terminal assignment of the serial interface on the central unit.

Cable screen

+S +S, -S = transmission output

+EL = power supply output for optical fibre
cables

£ +E, -E = receiving input
+
Verr.
Verr. = interlocking device input for serial
8 oV interface (connection to 0 V = constant

EEOOOOE

enable)

The interlocking device input "Verr." is always connected to 0 V
if a central unit occupies a remote cable by itself. This is done
by inserting a wiring jumper in the remote cable connector board
in the FM 100.

If two central units are connected to one remote cable for reasons
of redundancy, then the interlocking device input must remain un-
occupied. When operating in this way, the central units mutually
interlock their interfaces via I/0O bus connections.

e Monitoring logic

The monitoring logic in the central unit reacts to internal and
external operational faults and transmits fault displays in a
message to the higher-level automation system as soon as possible.

If serious faults occur and prevent data transmission, then the
faulty central unit switches off, thus enabling the redundant
central unit (if one is present).

Examples of operational faults which are displayed, but do not
cause the central unit to switch over:

faulty +12-V module

faulty standby central unit

defective relay contact or double addressing of I/O modules

switchover to emergency stop mode
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Examples of operational faults which cause the central unit to
switch off or switch over to standby mode:

internal central unit faults, such as RAM, PROM, or microproc-
essor faults

faults in data transmission to the automation system

faults on the I/O0 bus

Analog/digital converter (ADC)

The ADC acquires analog values and works in semi-integration with
a resolution of 11 bits + sign.

The measuring signal is adapted to the ADC input using a program-
mable measuring amplifier.

The measuring range code which assigns the amplifier is transmit-
ted in the feedback signal to the central unit by the addressed
I/0 module (for coding, see instructions to analog input module).

e Constant-current source

The constant-current source (IK = 2 mA) which supplies the resis-
tance-type sensor and is connected to the I/O bus, is of an
intrinsically-safe design. During analog value acquisition with
resistance-type sensors (e.g. Pt 100 sensor), is temporarily
switched from the I/0 module to the resistance-type sensor. This
is done via relay contacts and only during the coding time.

e Terminal temperature sensor

A Pt 100 temperature sensor is fitted to the I/O basic subrack
for acquiring the terminal temperature.

The measuring value acquired via these sensors is transmitted to
the FM interface module via thermocouples. The FM interface
module then uses this value as compensation for the thermo-
electromotive voltages which occur at the I/O module terminal
connections.

The terminal connection temperature is acquired at the end of an

FM acquisition cycle and transmitted to the interface module with
the "terminal connection temperature" message.
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e I/0 bus

Communication between the central unit and I/O module occurs via
the I/O bus.

The following pulse diagram shows basically how an I/O sequence
operates, using the processing of a 16-bit binary input as an
example.

—< ADDRESS S>—
___/———\__./ \__F \— Enable

/ \— Data transfer
/ \— H/L

Feedback code
Fault
Y atuiatubebataieideiadeibiat ettt '\‘
— \— Fault

Fig. 26 I/0 sequence of a 16-bit input

When transmitting the first enable pulse, the central unit de-
mands a module-specific feedback code from the addressed I/O
module.

This feedback code helps the central unit to identify the type
of I/0 module addressed and thus issue the bus signals necessary
for further processing. When data are being exchanged during
fault-free operation, the fault line (FE) is located on a level
of approx. 24 V. If several I/O modules are erroneously set to
the same address (double addressing), the fault line takes up a
level of >3 V and identically-set I/O modules suppress their
feedback codes.

If it does not receive a feedback code, the central unit checks
the fault line and signals the operating fiult to the higher-
level automation system (fault signal no. S 776).

During fault-free operation, the central unit, assisted by the
feedback code, forms the control signals necessary for data
exchange.

For greater details on module-specific I/O sequences, see instruc-
tions on corresponding I/O0 module.
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e Monitoring analog inputs

Should a relay on an analog input module be continuously trig-
gered or a relay contact be stuck due to a relay fault, then the
corresponding measuring point on the analog bus remains static.
If this fault occurs, all further analog value multiplexing must
be prevented.

The central unit recognizes such a fault by the signal status on
the I/0 bus cable "PS". If operation is fault-free when the
feedback signal occurs, then the PS signal is always located on
the 0 level. In the case of a fault, the PS signal for those
measuring channels which are still intact is switched to level 1,
thereby preventing these analog channels from being multiplexed.

The central unit recognizes the faulty measuring value channel
and faulty measuring point relay by the fact that the PS signal
only indicates no fault (PS signal = 0) when addressing the
faulty channel.

If it recognizes a relay fault, the central unit transmits a
fault message to the higher-level automation system. The AS
signals a £e1ay fault using- the system signal analog input module
fault no. S7XY (XY = module no.).

3.1.2 I/0 Subrack (see Fig. 27)

The I/O subrack wiring consists of a bus PCB with plug connectors
located on the side for attaching up to 2 central units.

The subrack socket connectors are used for contacting the I/0
modules and are subdivided into 3 segments as far as the +12 V
supply voltage is concerned.

Each of these 3 segments has 2 plug connectors for redundantly
supplying the I/O modules with +12 V.

A plug-in jumper 6DS9918-8AA can be inserted into each 2nd plug
connector, thereby establishing a link between segments lying in
direct juxtaposition to each other.

Two Pt 100 temperature sensors are mounted to the basic subrack
C79451-A3224-B50 for acquiring the terminal temperature. These
sensors help the active central unit to determine the terminal
connection temperature in the FM housing and transmit these values
to the interface module. The interface module compensates the
thermo-electromotive voltages occurring at the terminal connec-
tions, using the existing values.

The wiring of the extension subrack 6DS9100-8AA is identical to
that of the basic subrack.

The extension subrack only differs from the basic one in that it
has no temperature sensors or bus terminating reistors and its
connector pin locations are not the same.

To install a basic and an extension frame together, the extension
frame must be linked to the basic one via a cable connector (join
left plug connector of extension frame to right plug connector of
basic frame).
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If an extension subrack is available, the redundant central unit
is connected to the right plug connector of the extension frame.
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Fig. 27 Wiring of the basic module C79451-A3224-B50
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Meaning of the interface circuits on the I/O bus

A0 to A7

Ay/s

Apyn

DO to D7 =

DU =

Epyn =
ERED =
Fg =
Fg =
H/L =
I+ =

Address line 0 to 7

= Master/slave control output

Used to activate a redundant stanby central unit.
(1 = switch redundant central unit to operating mode).

= Signal output for dynamic control of serial interface

This signal is used by central unit to inform the redun-
dant central unit about correctly operating data traffic
with the AS system

(0 = fault)

Signal output for availability

The central units communicate their availability by means
of this output (redundancy operation)
(0 = central unit unavailable)

Data lines O to 7
Control signal for I/O cards

DU is used to transmit data between the central unit and
I/0 cards

Control input for switching over from master to slave
operation -
(1 or open = master operation)

Input for monitoring the serial interface of the redundant
central unit

(0 = data between the redundant central unit and the AS is
faulty)

Signal input for recognizing when the redundant central
unit is ready
(0 or open = central unit redundancy unavailable)

Bus line for recognizing double addressing.
(level > 2.4 V when I/0 feedback signal is being applied
= double addressing)

I/0 module enable

Discrimination between higher- and lower-value data bytes
during transmission of a 16-bit data

(1 = higher-level data byte)

Constant-current output for supplying the terminal

temperature sensor
(I, = 2 mA)
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Ipe 100 = Constant-current output for supplying the resistance-type

INT

Mpys
NAE

So
S1
S2

Si

svi

+UM y = UM

U-, U+

+5 V
M5 y

Ugs v
Mos v

+12 V

sensors
(I, = 2 mA)

Interrupt input

Analog earth and neg. current path for I+ and Ip. 1o
Earth for logic signals

Line for connecting an external emergency stop switch
(open = emergency stop operation)

When the emergency stop contact is open, the corresponding
planned output modules are switched to the safety setting
SOD output central unit - processor (reserve)

SID input central unit - processor (reserve)

Control output (reserve)

Control output for switching output modules over to safety
position

Monitoring input for monitoring the +12 V power supply
module
(0 = power supply module failure)

Trigger output (reserve)

Reference voltage output
Upgp = +10 V +1% I . =5 mA

ADC measuring channel for field signals
ADC measuring channel for terminal temperature sensor

ov

Informs the central unit that the I/O bus connector is
inserted

If the I/O bus connector is withdrawn, the central unit
switches off

Intrinsically-safe 5-V supply voltage for supplying the
I/0 modules
I, = 180 mA

Intrinsically-safe +22-V supply voltage for supplying the
I/0 modules

Intrinsically-safe +12-V supply voltages
(supplied by the +12-V modules)
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3.1.3 +12-V Power Supply Module 6DS4413-8AA, for I/O Modules

LED green £ power supply
available
Frmm———————————— " T 1
1 I 1 | |
1 L+ — + 1o +12V/
—oJ'—-D} J_ J_ I 1 U/Hlimit T I° 100 mA
1 ] 1 1
FoT— Ur+ 1 T n svU |y
' ]'T T i i ]
Lo+ t —={ + 12vi100ma_|= i
] Voltage regulator 1 1 oM
! ! —*1 un limit o 1
] ] 1 I
] ] 1Ur~ ]
] 1 1 1
' 1 [ [
>120°C 1 1 T - 12Vvi16mA 1 ,5',3.)."
f 1 1 g, R |
1 ] sv0
: : ———o Msvo
] I LED green £ power supply
1 1 available
] 1
220 Vv ! 1
1 1 fm——————————t—t 1
1 ] [N ]
1 1 1 - — + 1y +12V/
H 1 1 U/t limit ry 1° 100mA
1 1 Ug+ [}
] ] T svO |
1 ] [} ]
] 1 +—— + 12V/100mA ;] 1
1 Voltage regulator | ) A oM
o-+{} 4 +—=Tuntimit * 1
1 l l 1 N 1
L - 1Ur- 1
L LT T ' |
} ] ] 1
Lr-ﬂ— T —= -12v1ema |- 1o 2V
e o o o oo o - - o« e I |
sv0
0 Msyv0

Fig. 28 Block diagram of the +12-V power-supply module for
I/0 modules

Each power supply module has 2 intrinsically-safe pairs of out-
puts, as shown in the block diagram. When contacted to the sub-
rack, the SVU output is connected to the to the SV input in the
central unit and signals the power supply module failure using
the 0 V signal.

A redundant supply can be established by the parallel connection
of either both outputs of one module or two outputs of different
12-V modules. To do this, link the outputs to a subrack power
supply segment.
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Cable connector assignment

svU +

sVU -
Cable screen

-12V

Mi2v

+12V

OOOOOOE

3.1.4 Power Supply Module 6DS4418-8AA, for Transducers

—0 +

Ual

o +
Ua2

o -

>120°C

o+

U=18V
Uf Jmax. <25 MA

220V AC

o+

Uad

o -

o+
UaS

o

o+

Uab

)l ) ) e il

rArAARA R/

Fig. 29 Block diagram of power supply for transducers
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Each power supply module has 6 similar floating outputs, one
above the other.

The voltage outputs are intrinsically-safe, short-circuit-proof
and have a current limit which operates at J > 30 mA.

The operational current load must not exceed 25 mA. The outputs
may nmot be connected in parallel.

If an output is overloaded, the output voltage wil abruptly break
down.

Output cable assignments:

Voltage output Core color Bundle
+UAl red
1
-UAl blue
+UA2 yellow
2
-UA2 gray 1
+UA3 green
3
-UA3 brown
+UA4 white
4
-UA4 black
+UAS red
5
-UA5 blue
2
+UA6 yellow
6
-UA6 gray
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3.1.5 Reaction and Switchover Behaviour of the Different Field
Multiplexer Arrangements

Abbreviations and terms

used:

FM
ABG
ZT

AS = automation system

field multiplexer

field multiplexer interface module
central unit

Alarm bit = fault bit in message, which signals to the linked unit
that the time monitoring has responded on the ABG or in
the FM central unit.

Time monitoring in the ABG = responds if the AS does not access the
ABG transfer RAM for more than 12 seconds
or if the ABG does not recognize a fault-
free message for more than 1 second.

Time monitoring in the FM-ZT = responds if no/a faulty receive message
from the central unit is recognized for
over 1 second.

Arrangement

Fault

Reaction

AS

AS failure

ABG recognizes AS failure via time
monitoring and inserts an alarm
bit in the message to the FM. The
FM goes into standby mode and
conducts a dynamic check with the
ABG. '

The FM output modules are switched
to safety setting.

When the AS recovers, the alarm
bit in the message is reset and
the ZT enters normal operation.

ABG failure

AS recognizes ABG failure. FM re-
cognizes ABG failure via time mon-
itoring and goes into standby mode.
FM output modules are switched to
safety setting. '

ZT tries to conduct a dynamic
check with the ABG. When the ABG
recovers, the ZT enters normal
operation.

ZT failure

46

ABG recognizes ZT failure via time
monitoring and signals fault to AS.
Output modules are switched to
safety setting. When ZT recovers
(e.g. after replacing), the FM goes
into normal operation.
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Arrangement

Fault

Reaction

ABG

AS

FM

71 T 2

ZT1 is the cen-
tral unit which
is switched to
normal operation
during system
startup

AS failure

ABG recognizes AS failure via time
monitoring and transmits an alarm
bit in a message to the FM, which
then switches over from ZTl1 to ZT2.
ZT1 transmitter is switched off and
ZT1 goes into standby mode.

ZT2 also recognizesalarm bit, goes
into standby operation and switches
the output modules to safety set-
ting. 2T2 conducts a dynamic check
with the ABG.

When the ABG recovers, ZT2 enters
normal operation.

ABG failure

AS recognises ABG failure. ZT1
recognizes ABG failure via time
monitoring and switches over to
2T2.

2ZT2 also recognizes ABG failure
and switches to standby mode.
Output modules are switched to
safety setting.

ZT2 tries ro conduct dynamic check
with the ABG.

When the ABG recovers, ZT2 enters
normal operation.

ZT1 failure

ZT2 switches to normal operation
and signals redundancy failure.
When ZTl1 recovers, ZT2 remains in
operation.

ZT2 failure

47

"Redundancy fault" signal to ABG.
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Arrangement

Fault

Reaction

ABG 1

\
\ 1

AS

ABG 2

FM
A\

7 1

—

T 2

ZT1 = master
ZT2 = slave
ABG2 determines
this during
startup, using
an alarm bit.

AS failure

Both ABGs recognize AS failure and
transmit an alarm bit to their
central units.

FM output modules are switched to
safety setting.

Both ZTs try to conduct a dynamic
check with their ABGs.

When the AS recovers, ZT1l re-enters
normal operation (master).

ABGl failure

AS recognizes ABGl failure and
switches over to ABG2.

2ZT1 recognizes ABGl failure and
switches over to ZT2.

ZT1 tries to conduct dynamic check
with ABGL.

When ABGl recovers, channel 2 re-
mains active until a fault occurs
in it.

ZT1 failure

FM switches over to ZT2 and sig-
nals switchover to ABG2.

AS switches over to ABG2.

2T2 signals ZT1 failure to ABG2.

ZT2 failure

48

ZT1 signals ZT2 failure to ABGL.
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3.2 Checking and Maintenance

The FM may be opened during operation for maintenance and repair
work.

When working in the supply cable area, the respective functional
branch must be de-energized.

The field multiplexer is not subject to any fixed checking and
maintenance cycles.

Should a fault occur, fault displays are transmitted to the
higher-level automation system via the serial interface.

If a fault signal can no longer be transmitted to the AS due to a
faulty remote cable, then the faulty functional components can be
located by means of the diagnostic LEDs in the field multiplexer
(see Section "Troubleshooting").

If the field multiplexer has a pneumatic reducer assembly, the
following maintenance work must be carried out from time to time:

- ailr filter must be changed from time to time
(the air filter can be accessed by unscrewing the liquid trap)
- liquid must be drained off.

L=,
JQ

Fig. 30 Compressed-air distributor with pressure reducer
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3.3 Repair Work

Repair work is confined to replacing faulty functional components
such as the central unit, power supply module or I/O modules.
Defective modules which have a supply connection, must be de-
energized before replacing. For reasons of Ex safety, only the
supplier may open enclosed FM components and repair modules.

3.3.1 Troubleshooting
® Should a fault occur:

1 Identify it using the I&C fault messages of the AS

2 Check and evaluate the diagnostic LEDs on the central unit and
safety isolator, as well as those in the FM front panel (for
meaning of LEDs in front panel of FM interface module, see
instructions on interface module).
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o I&C messages of AS

Message

Meaning

Possible source of fault

o
o

FMno

Mo

(o]

Mo

(o]

o

Mo
o

Mo

o

o
o

AEF

* s 770

*s 771

S 772

S 773
S 774

S 775
S 776
s 777
S 779
S 780

S 781

S 782

S 783

* s 785

* s 7xY

no

type, o * s7xY

type = driver block (e.g.:

no
Xy

FM interface module 1
faulty

Data transmission to
FM 100 faulty

ABGl -> ZT1

Data transmission to
ABGl faulty

ZT1 -> ABGl

FM central unit 1
Peripheral power
supply faulty

FM peripherals faulty
Double addressing

FM interface system
on emergency stop

ABG cycle overload
Interface module 2
defective

Data transmission to
FM 100 faulty

ABG2 -> ZT2

Data transmission to
ABG2 faulty

ZT2 -> ABG2

FM central unit 2
faulty

Terminal temperature
sensor faulty
Analog input XY
faulty

I/0 module faulty

Incorrect module type

Interface module 1 defective
ABGl transmitter defective
Safety isolator defective

FM central unit receiver
defective

FM central unit transmitter
defective

Safety isolator defective
Central unit defective

One of the voltages attached to
the I/0 bus (+12 V, +5 V, +24 V)
has been overloaded or has failed
I/0 module blocking I/O bus
Several I/0 modules set on same
address

Emergency stop switch contact
open (output modules in emer-
gency stop operation)

Interface module 2 defective,
incorrect module type

ABG2 transmitter defective
Safety isolator defective
2T2 receiver defective

FM central unit transmitter
defective

Safety isolator defective
ABG2 receiver defective
Central unit defective

Terminal sensor defective or
connecting lead interrupted
Relay fault during analog value
acquisition

(a relay fault causes all analog
inputs to be blocked)

Module not inserted

Measuring range overfow
Malfunction as a result of a
relay fault

AEF, AAF, BAF, BEF)

= number of FM header or driver block
= module number

For general I&C alarms, such as ready delay of the FM interface
module etc., see AS description.
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e Meaning of LED statuses on central unit and safety isolator.

- Diagnostic LEDs on safety isolator

S
S (Ex)i
E
E (Ex)1i

]

interface module transmitter circuit
field multiplexer receiver circuit
interface module receiver circuit
field multiplexer transmitter circuit

- 3-color LED on central unit

FM 100 with ome central unit

LED status Operating status

off - I/0 bus connector on subrack not connected
- mains voltage unavailable
- hardware fault in central unit

green Control center working correctly

flashing green -

ZT recognizes faulty receive message
FM driver program in AS not active

flashing yellow

ZT faulty

FM with two central

units

LED status Operating status

yellow 2T in operating mode

red 2T in standby mode

green ZT active when central unit redundancy is not

present

flashing green -

ZT recognizes faulty receive message when
central unit redundancy is not present
FM driver program in AS not active

flashing red -

ZT recognizes faulty receive message when
central unit redundancy is present

flashing yellow

ZT faulty when central unit redundancy is not
present

off -

Mains voltage unavailable
Hardware fault in central unit
I/0 bus connector on subrack not inserted
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e Fault location

- Procedure in case of a fault in the remote cable interface

Fault image:

message S 771 or S 781.

Is LED "S”
flickering on

no

safety isolator
?

ISLEDS(Ex)i on
safety isolator
flickering

- Evaluate diagnos-
ticLEDinFM

- Replace central
unit

yes IsLED S (Ex) i

continually lit
?

- Replace safety
isolator channel

board no

Connect any safety
isolator LED, in
parallel, to remote
cable (anodetoS +,
cathode to S-)

Is connected

- Insert jumper A-B
into associated safety
isolator channel board

- Connect any LED to
interface module
transmitter output
(anodeto S+,
cathode to S-)

Is connected
LED fl i_c,:kering

- Check connection
between ABG and
safety isolator

- Replace safety
isolator channel
board

- Remove connectd
LED

no

LED ﬂi;kering

- Replace safety
isolator channel
board

- Remove connected
LED

- Check remote cable.
If okay, replace
central unit

- Remove connected
LED

53

data transmission to FM 100 faulty = system

- Evaluate diagnostic
LEDs on ABG

- Replace interface
module

- Remove connected
LED
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Fault image: data transmission to interface module faulty =
system message S 772 or S 782.

IsSLEDE(Ex)ion

no

safety isolator
flickering
?

IsLED Eon
safety isolator
flickgring

yes

- Evaluate diagnos-

Connect any safety
isolator LED, in
parallel, to receiver
line

(anodetoE +,
cathode to E-)

tic LEDs on ABG
- Replace interface no
module
Is connected
Connectany LED, in LED flickering
parallel, to the ABG ?
receiver channel - Replace safety
(anodeto E + isolator channel
cathode to E-) board
- Remove
Connect LED to FM connected LED
remote cable
terminal board
(anode toS +,
no cathode to S-)

Is connected
LED fligkering

- Replace safety
isolator channel

board
- Remove connected
LED - Replace interface
module
- Remove connected
LED

Is connected
LED flickering
?

- Evaluate diag-
nostic LED on
central unit

- Remove

- Check remote connected LED

cable - Replace central
- Remove connected unit
LED

54



B8076090-03

- Procedure in case of a peripheral power supply fault

Fault image: system message S 774

no

supply module
60544], 3-8AA

Redundant
power supply
design
?

yes

Switch power
supply modules
off alternately

no

Fault
remedied
?

Switched off Check diagnostic

power supply LEDs on power
module supply module
defective

Do LEDs light
up
?

no

Power supply
module J:fective

Do LEDs light
up
?

1/0 modules
overloading
+ 12-Vsupply

Power supply
module defective

55

‘ |
Bus supply voltages
+5V/+22V over-

loaded or central
unit defective

Withdraw /0 modules
one after the other

Fault
remedied
?

Exchange
central unit

Final I/O module to be
withdrawn is defective

Remove subrack
power supply
connector

Fault
remedied
?

yes

Power supply
module defective
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Procedure in case of double addressing

Fault image: system message S776

- Output FM assignment list on the AS monitor and compare feed-
back data with assembly of I/O modules.

- One of the I/O modules missing from the assignment list is set
to a wrong address or has a defective decoding logic.

- The defective or incorrectly-addressed module can be located by
systematically withdrawing the I/O modules missing from the
assignment list.

Caution: The assignment list must be re-requested following each
withdrawal, as only then will the list be updated.
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- Procedure in case of a central unit fault

Fault image: system message S 773 or S 783

Check LEDs on safety
isolator

Isdata

transmission

between ABG and

FM faulty
?

no

-

yes

Check remote
cable

Check diagnostic LEDs
on FM central unit

Does
no central unit
LED signal module
fault
Central unit ?

okay

Replace central
unit
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3.3.2 Replacing Powder-filled Functional Units

To replace powder-filled modules mounted on the FM cabinet,
procede as follows:

set associated mains switch to 0

- disconnect mains cable from the associated terminals above the
mains switch and immediately remove from the live device area

remove signal lines of defective unit from the subrack

carefully undo the fastening screw and remove the module.

Caution: Due to their powder filling, these modules are consider-
ably heavy.
Central unit approx. 14 kg
Power supply units approx. 7 kg

- When mounting a module, ensure that the rubber seal between the
module and the cabinet wall is in place. Damaged rubber seals
must be replaced.

Siemens Aktiengese"schaft The reproduction, transmission or use of this docu- Qrder No.: C79000-88076-C090-04
ment or its contents is not permitted without express .
written authority. Order from: Geratewerk Karlsruhe
Offenders will be liable for damages. All rights, in-  printed in the Federal Republic of Germany
cluding rights created by patent grant or registration
of a utility model or design, are reserved.

© Siemens AG 1989
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1 Description

1.1 Application

The interface module (ABG), 6DS1304-8AA, in conjunction with a
safety 1solator 6DS3902-8AA, is used in the TELEPERM M process
control system for connecting the FM 100 field multiplexers.

It is installed by means of the I/O bus interface of an AS 220 or
AS 230 automation system and enables the connection of up to 4
field multiplexer remote cables.

The interface module can also be used to establish a data link
between two automation systems (AS) i.e. back-to-back coupling.

In this case, an interface module must be present in each AS and
the respective serial interfaces must be connected to each other.

1.1 Design

- PCB in ES 902 system, consisting of mother board and voltage
regulator module.

- Front panel width of two standard slots (SEP).

- Front panel with channel-specific LEDs, diagnostics LEDs and
common alarm LED.

- Module fuse on front panel.

- Backplane connector 1l: 48-pin ES 902 plug connector, occupied
by I/0 bus.

- Backplane connector 2: 64-pin ES 902 plug connector, occupied
by supply voltages and 4 FM terminals.
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Backplane connector 1
Backplane connector 2
Front panel

Mother board

Voltage regulator
module

Handle

(G RNV LN

(<))

Fig. 1 Mechanical design of the ABG

1.3 Mode of Operation

The interface module (ABG) is used to organize, execute and moni-
tor data traffic between the I/O bus of the TELEPERM M system and
up to 4 FM 100 field multiplexers.

In terms of the automation system, the ABG represents a transfer
RAM into which output data can be deposited and from which input
data can be read.

The output data written into the transfer RAM by the AS, are con-
verted into messages by the ABG and transferred to the field multi-
plexer by a safety isolator connected in series to the remote cable.

Input data transferred to the ABG by the field multiplexer in the
form of messages are deposited in the transfer RAM and can be
retrieved from there by the AS.

In addition, the interface module assumes the function of sensor-
specific linearization in accordance with the configuration in-
structions.

The memory capacity of the transfer RAM determines the extension
limits in the FM 100 field multiplexer in relation to the I/0
module equipment.

During back-to-back coupling the values of the corresponding
interface in the transfer RAM are entered into the message with-
out modifications.

The receiving ABG converts the 13-bit representation (fixed point)

into the floating point representation of the analog input driver.
Binary values are transferred unchanged between transfer RAMs.

3
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1.3.1 Data Traffic between the Interface Module and Field
Multiplexer

This is carried out in the form of messages via a serial inter-
face (20 mA current loop). A safety isolator, 6DS3902-8AA, is
connected to the transmission line to separate the control room
from the plant area (Ex zone 1). Data transmission is executed in
full-duplex mode with a transmission rate of 2400 bits/s.

® Message structure

Every message consists of 7 words of 11 bits each, whereby each
of the 7 words consists of a start bit ("0O-signal"), 8 data bits,
a parity bit and a stop bit ("l-signal”). The first word of every
message contains the ASCII character "STX". The second word is
used to transmit the address of the FM input or output channel or
the address of a service message. The last message word contains
a test word necessary for the code protection. Words 3 to 6 con-
tain data specific to the message type.

The following message types are defined:

Analog input

8-bit binary input

l6-bit binary input

Output message

Error message
Synchronization message
Message about modules fitted
Dynamic check

Terminal temperature

VWO, WN
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1.3.2 Time Monitoring

The AS and interface module, or interface module and FM 100 field
multiplexer, mutually supervise themselves by means of time moni-
toring routines.

e Time monitoring between the AS and ABG

The AS and ABG cyclically describe a data cell in the transfer RAM
of the ABG, then cyclically read the data cell described by the
partner in the link.If an AS entry is not recognized for more

than 12 seconds, then it is assumed that an AS failure has oc-
cured. When this error occurs the ABG transmits an alarm bit in
the message to the FM concerned. This in turn causes the FM to
switch either the exits of the corresponding planned output
modules to the safety setting or the mode of operation to "hold
last value".

As soon as the AS accesses the transfer RAM of the ABG again,
the alarm bit is reset and the FM restarts its normal operation.

The maximum time taken between the write cycles of the ABG is one
AS cycle. The AS communicates its cyclic time to the ABG as a
multiple of 250 ms. Should the ABG fail to keep to the cyclic
time, the AS will report the ABG as faulty.

e Time monitoring between the ABG and FM 100

The time monitoring of the message interface responds if the
receive message does not appear or no correct receive message is
recognized.

The FM 100 signals the response of its time monitoring in the
message to the ABG and switches the correspondingly planned
output channels to the safety setting.

e Time monitoring during back-to-back coupling

The time monitoring of the message interface responds if the re-
ceive message does not appear or no correct receive message is
recognized. In this case, the last binary values to be transferred
to the PAE and the analog values in the AEF blocks are retained.
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1.3.3 Software Characteristics

e Startup program

This program ensures that the module is put into a certain output
state when switched on and that, when combined with other func-
tional components of the system, impermissible operating statuses
are avoided.

The ABG’s PROM and RAM memory is tested during startup and at
regular intervals during operation.

Should a memory error occur, a hardware error is signalled on the
diagnostic LED’s on the front panel of the interface module.

e Dynamic control

The interface module monitors the connected FM’s by means of
dynamic check. At the same time, analog value messages are issued
to the FM under the channel address "FD". Once in the FM, this
value is converted into an electrical current, recoded via the
FM’s ADC and returned to the ABG in a message using the same
channel address. If the transmitted and received values within
prescribed limits are identical, it is assumed that the FM hard-
ware and software are functioning correctly.

If the value transmitted and is not identical to the one received,

the interface module inserts an alarm bit in the message to the FM

and ignores the input data sent by this FM. If redundancy is avail-
able, the driver block switches over to the redundant connection.

¢ Input and output of binary and analog values

After examination of the test word and evaluation of the message
and status bits, the data transferred by the FM are deposited in
the transfer RAM. Analog input data are preprocessed with the
help of sensor-specific linearization parameters before being
filed in the transfer RAM.

Whilst outputting the data deposited by the AS in the transfer
RAM, the ABG generates one message per output channel. Once the
transfer RAM has been processed, a dynamic check and synchroniza-
tion message is generated.

If no new output data occur in the transfer RAM, message traffic
is maintained by the cyclical output of check and synchronization
messages.

e Synchronization

Both the field multiplexer and the ABG transmit cyclical synchro-
nization messages for synchronizing the receivers in the FM and
the ABG.
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e Emergency Stop Operation

Using an error message, the FM informs the interface module of
the field multiplexer switchover to emergency stop operation and
gives it the address of the output channels which have been swit-
ched to emergency stop. This information is given as soon as the
interface module attempts to output data to an output channel
which has been switched off.

Once the error message has appeared, the ABG erases the data cell
assigned to this output channel in the transfer RAM.

The AS executes the defined run up from the safety setting when

the "emergency stop" status bit in the input message is reset as
a result of the emergency switch being externally switched back.

1.4 Technical Data

Dimensions (w x d x h) 30,48 mm (2SEP)1l) x 100 mm x 233,4 mm

Voltage supply

L+ +24 V- (20 V bis 33 V)
including overlaid ripple

permitted ripple:
15 $ of the average of the
direct current voltage

Current consumption L+ typ. 180 mA
PM typ. 15 mA

Transmitter active
non-floating 20 mA current loop

Receiver passive
isolated 20 mA current loop

Trunk line length with

back-to-back coupling 2 km maximum
Permitted ambient temperature

in operation 0 to +55 °C

in storage -40 to +70 °C
Weight approx. 0.5 kg

1) Standard slot
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2 Installation and Operation

The interface module for field multiplexer contains electro-—
statically sensitive components. Regulations about handling
such modules must be observed during installation and commis-
sioning.

2.1 Installation

The ABG is inserted into a pre-planned I/0 module slot, secured
by means of the subrack locking bar and can be withdrawn using
two handles.

The interface module may only be withdrawn or inserted when the
module fuse has been removed.

2.2 Connection and Setting
e Connecting the safety isolator

A safety isolator 6DS3902-8AA should be connected between the ABG
and the remote cable.

Up to 4 remote cables can be connected to the ABG’s 4 serial inter-
faces via the safety isolator. The following block diagram and

the wiring tables show the wiring between interface module, safety
isolator and field multiplexer.

+ 24V

+L| M

...........

+E  +L

' :
NG T —
:j"ftzg-a +E| A CE 53 as

il

20mA
L FM 100

+S>5y+E
C

<
A
.:,\ G
é
¥¥
Y\
O——0O

-S 5 -E
............ M S

FG o

zi%;s
b

Interface module 1 .
Safety isolator Remote

(1 channel) cable

Fig. 2 Connection diagram
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Wiring table to Fig. 2

ABG Safety isolator
Signal Pin Pin Signal
+ S1 246 h3 + S1
- Ss1 2f6 h5 - 81
+ E1 2z6 bl + L1
- E1 2b6 d3 + El1
o d5 - E1
o b5 M
hl FG1
+ S2 2412 h9 + S2
- 82 2£12 hll - 82
+ E2 2z12 b7 + L2
- E2 2bl2 a9 + E2
o dl1l - E2
o bll M
h7 FG2
+ S3 2418 hl5 + S3
— 83 2f18 hl7 -~ 83
+ E3 2z18 bl3 + L3
- E3 2b18 d1s + E3
o dl7 - E3
o bl7 M
hl3 FG3
+ S4 2424 h21 + S4
— S4 2£24 h23 — S4
+ E4 2z24 bl9 + L4
— E4 2b24 d21 + E4
o d23 — E4
o b23 M
hl9 FG4
A +24 V supply voltage must be
fed to the safety isolator screw
terminals L+ and M of the safety
isolator (L+ from AS).
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e Connecting the transmission line with back-to-back coupling

A 4
b)) +S
¢
-S
2 o
+5 » -
P o
-S . ' 1
M < )2 E : :

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

A
~
—

Interface module 1 Interface module 2

The data transmission line must be established using a screened
copper cable twisted in_pairs and having a conductor cross sec-
tion of at least 0.8 mm“. Immediately after entering the AS
cabinet, the conductor screen must be large-surface contacted on
both sides to the cabinet earth (do not contact to isolated,
built-in cable detensioning clamps for process cables).

Sufficient equipotential bonding is required when connecting the
data transmission line between the AS systems to be coupled. The
equipotential bonding is sufficient when the resistance between
both cabinet earths is about factor 10 less than the screen
resistance of the data transmission line.

If this requirement is not met, then a suitable equipotential

bonding must be established or a data transmission line inserted,
whose screen is capable of carrying a current.

10
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e Setting

Coding jumpers present as standard:
The following soldering jumpers are inserted at the factory and
may be not changed by the user:

Jumper E - F = Transmission rate 2400 bits/s
Jumper N - O = EPROM type 2732

Setting the module address:
The ABG module address must be set at the coding plug location 60
as shown:

16 9
O 0O 0O 0O 0O 0O 0o o
1 1 1 1 | 1 1 1
| | 1 I 1 I 1 1
1 | 1 1 1 1 | |
i 1 | | 1 ] 1 1
Module no. O 0 0 0 0 0 o0 ©o
1 8
0 -l -] =1=1]1-=1-
1 -|l=-1-1-1-1X
2 - - - - X -
3 - =-]1-1-1X1]X
4 -|l-]-1X]-1-
46 x| -{x|x|x]- *
60 x| x|{x|x|=-]=-1™
X = Codingjumper inserted *) Addressing limitwith AS 220
— = Coding jumper removed **) Addressing limit with AS 230

When setting the module address, please note that the interface
module is part of the category of I/O modules, fo which each
module no. can only be used once.

In a redundant system design with two interface modules (FM
arrangement 3), the interface module addresses must lie directly
next to each other i.e. module addresses n and n+l must be as-
signed. Address n is the module address allocated in the FM
driver.

11
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2.3 Commissioning

Once the ABG has been plugged in and the front panel safety device
has been inserted, the module is operational and cyclically inter-
changes messages with the connected field multiplexer .

Correct operation of the interface module is indicated on the LEDs
in the front panel of the ABG as follows:

Common alarm LED (red) = off
Diagnostic LEDs (red) = off
Signal LEDs (green) = on

If one of the ABG'’s 4 serial interfaces is not wired or if the
remote cable is interrupted, then the corresponding signal LED
will not light up.

e Note about switching on

Whilst starting up (switching on the AS or fitting the module
fuse), the interface module tests all message interfaces. If an
interface is not connected or its remote cable is interrupted,
then the corresponding signal LED will not light up. If an inter-
face has already been recognized as fault-free and later fails,
then this failure will be indicated on the diagnostic LEDs and
the corresponding signal LED switched off.

12
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Fig. 3 Functional diagram 6DS1304
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- I/0 bus interface

Data exchange between the automation system (AS) and the inter-
face module is carried out via the I/O bus. For details about the
I/0 traffic on the I/O bus, refer to the I/O bus interface module
instructions €79000-B8076-C013.

- Serial interface

The ABG has 4 identically constructed 20 mA interfaces with an
active non-floating transmitter tier. The receiver input is float-

ing and passive.

For reasons of Ex-protection the remote cable must be electrically
separated from the ABG by means of a safety isolator. The remote
cable is supplied via the intrinsically-safe FM message interface.

To be able to supply the ABG receiver, the safety isolator must
be fed with Uy = +24 V (L+). Moreover, by resoldering the wire
jumper A-C into position A-B the ABG transmitter can be inhibited
or enabled as desired via an external enabling input (FG).

FG = +24 V £ transmitters released
FG = 0 V or open £ transmitter barred

Safety isolator
1 channel shown

=]

anpow 3dejuajui Jaxajdiyjnw pjaiy

rey
. +
e =—{0— ——t
x x
Eﬁgéj :é G n
————— ‘ e 3
s 3
Optocoupler Z c
. % . 5
= m
= { — e 5 = S AT e
2.3 [T
EF o % Ei’tr Lo EIE:
r > o — l L= -1 3
Al
3 DS— |
No-Ex area 1 Ex area {zone 1)
FG Enabling input
S S (Ex) 1 pjaonostic LEDs
EE (Ex) 1

Fig. 4 Safety isolator, block diagramm (1 channel illustrated)
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3.2 Connector Pin Assignment

Backplane connector 1

Pin d b z

2 ov +5 Vv
4 PMEMR +5 V
6 ov PRDY

8 PCPKL Reset PPESP
10 ov

12 EANK

14 ov PDB1 PDBO
16 PDB4 PDB3 PDB2
18 PDB7 PDB6 PDB5
20 ov PADB1 PADBO
22 PADB4 PADB3 PADB2
24 PADB7 PADB6 PADB5
26 PADB10 PADB9 PADB8
28 ov PADB11
30

32 ov

15
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Backplane connector 2

Pin f d b z

6 S1- S1+ El- El+

10

12 S2- S2+ E2- E2+

14

16

18 S3- S3+ E3- E3+

20

22

24 St— S4+ Eb4— Eb4+

26

28

30 /. /. PM MZ

32 L+ L+ M M

E = receiver
S = transmitter

16
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3.3 Troubleshooting

The automation system (AS 220 or AS 230) signals ABG faults via
system fault messages. There are also LEDs on the front panel of
the ABG, which indicate its operating status and can be used for
diagnostic purposes.

=1 Signal LEDs (green)

R
s WN =

D 1 2 ] )
®® 3 4 4 diagnostic LEDs (red)

— Common alarm LED
— Module fuse

Fig. 5 Layout of the LEDs
- Signal LEDs

Each signal LED is assigned to one of the 4 FM interfaces.

channel active

channel in back-up or FM driver in the AS
not active

channel not connected or faulty

LED 1lit
LED flashing

LED off

The ABG tests all serial interfaces during startup (i.e whilst
the AS is being switched on or the module fuse fitted).

If a serial interface is not connected or the remote cable is
interrupted, then the corresponding signal LED will not light up.
If a serial interface has already been recognized as fault-free
and fails later, then this failure will be indicated by the
associated signal LED switching off and by the diagnostic LEDs
(explanation overleaf).

17
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- Diagnostic LEDs

The following error statuses are indicated by the diagnostic LEDs:

LED display Meaning

o o Message traffic in direction of ABG faulty

° o (Time monitoring responded)

o ° Dynamic check or message traffic in direction
° o of FM faulty

o ° Hardware fault on the ABG

o o (e.g. PROM—, RAM—fault)

e = LED lit

Only one FM interface error status can be indicated on the diag-
nostic LEDs. The serial interfaces have the following order of
priority with respect to the error indicator: 1, 2, 3, 4 (1 =
highest priority).

This means, for example, that if interfaces 1 and 3 malfunction,
the error status of interface 3 will only be indicated after
interface 1 has been repaired.

3.4 Debugging

The on-site repair of a faulty interface module is limited to
exchanging a faulty module fuse. All other on-site repairs are
pointless. A faulty ABG should be sent for repair with exact
information about the error. Please use the returned goods form
for this purpose.

Siemens Akt|engese||schaft The reproduction, transmission or use of this docu- Qrder No.: C79000-88076-C091-03
ment or its contents is not permitted without express .
written authority. Order from: Geradtewerk Karlsruhe
Offenders will be liable for damages. All rights, in-  printed in the Federal Republic of Germany
cluding rights created by patent grant or registration
of a utility model or design, are reserved.

© Siemens AG 1989






SIEMENS

TELEPERM M
FM 100 Field Multiplexer

Safety Isolator
6DS3902-8AA

Instructions

Order No.

C79000-B8076-C108-03

SIEMENS

(Ex)i - Sicherheitstrenner . Feldmultiplexer FM 100

Contents

Description
Application

Design

Mode of Operation
Technical Data

- d b b d
PWN =

Installation and Commissioning
Connection

Setting

Commissioning

wWnN =

Maintenance

Method of Operation
Checking and Servicig
Troubleshooting
Debugging

PELWL NNNN

rwivo

Page

NN

OO NNPHE WONN




B8076108-03
1 Description

1.1 Application

The safety isolator 6DS3902-8AA is used to electrically separate
the FM 100 field multiplexer from the interface module (ABG)
installed in the higher-level automation system. When the field
multiplexer is installed in hazardous plant areas, the safety
isolator acts as the isolating element between the Ex area (zone
1) and control room area. Outside the Ex area and in the higher-
level automation system, it is connected to the remote cable
which leads to the field multiplexer. The safety isolator is a
functional component of the field multiplexer and is therefore
necessary when the field multiplexer is installed outside a
hazardous plant area. Up to 4 remote cables can be connected to
an automation system by means of a safety isolator.

1.2 Design

The safety isolator 6DS3902-8AA consists of a mother board with 4
channel boards clipped on to it. The channel boards have isolating
elements in the form of optical couplers. Screw terminals are
arranged on the mother board as connection elements for the remote
cables. The interface to the field multiplexer ABG consists of a
strip with wrap pins. Diagnostic LEDs are provided on the channel
boards to enable visual checking of data traffic between the field
multiplexer and automation system.

1.3 Mode of Operation

The safety isolator uses optical couplers to electrically sepa-
rate the remote cable (coming from Ex zone 1) from the serial
interface of the field multiplexer ABG installed in the automa-
tion system.

The safety isolator is equipped with additional breakers to
protect the remote cables against voltage and current peaks.

The safety isolator can be used to electrically isolate up to 4
remote cables coming from the control room section .
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1.4 Technical Data
Dimensions (w x h x d)

Number of connectable
remote cables

Perm. ambient temperature
in operation
in storage

Voltage supply

Test voltage

Explosion protection of
remote cable circuits

Degree of protection

1) 1 SEP = 15.24 mm

194 mm x 152 mm (10 SEP)1l) x 93 mnm

0 to +55 °C
-40 to +85 °C

+24 V J = approx. 25 mA per channel

1.5 kV AC eff.

EEx ib IIC

IP20
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2 Installation and Commissioning

2.1 Connection
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Fig. 2 Connecting the safety isolator

e Connecting to the FM interface module

The safety isolator is wired to the interface module using wrap
connections.

The following table shows the wrap connector assignment on the
safety isolator as well as the wiring to the interface module.
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Assignment of the wrap connector:

Channel Signal Terminal pin
FG 1 hl
Sl + h 3
Sl - hs
1 M b5
El - d>5
El + d 3
L + b1
L+ d1l
L+ f1
FG 2 h7
S2 + h 9
S2 - h 11
2 M b 11
E2 - d 11
E2 + d 9
'L + b 7
L+ d 7
L + £f7
FG 3 h 13
S3 + h 15
S3 — h 17
3 M b 17
E3 - d 17
E3 + d 15
L+ b 13
L + d 13
L+ f 13
FG 4 h 19
S4 + h 21
S4 — h 23
4 M b 23
E4 — d 23
E4 + d 21
L + b 19
L + d 19
- L + f 19

See Section 2.2 "Setting" for explanation of enable

FG4.

inputs FGl to
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e Wiring table:

Interface module Safety Switch
Signal Pin Pin Signal
+ S1 246 h3 + S1
- 81 2f6 h5 - 81
+ El1 2z6 bl + L1
- El1 2b6 d3 + El1
o d5 - El1
o b5 M
+ S2 2412 h9 + S2
- 82 2£f12 hll - 82
+ E2 2z12 b7 + L2
- E2 2bl2 a9 + E2
o dl1 - E2
o bll M
+ S3 2418 hl5 + S3
- 83 2£18 hl7 - 83
+ E3 2z18 bl3 + L3
- E3 2b18 d15 + E3
o dl7 - E3
o bl?7 M
- S4 2424 h21 + S4
- S4 2£24 h23 — S4
+ E4 2224 bl9 + L4
- E4 2b24 d21 + E4
o d23 - E4
o b23 M
A +24—V supply voltage (L+ from AS) must
be fed to the screw terminals L+ and M
at the rear of the safety isolator.

e Connecting the remote cable

The remote cable must be connected and laid as explained in
Section 2.2 "Connection and Setting" of the FM 100 instructioms.

I Ex protection regulations must be strictly observed when doing
this.
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2.2 Setting

Position of
soldered
jumper A-B

1 NIy
Je3 acules

Mode of operation Coding jumper to be soldered

Transmission path of ABG A-c™®
constantly enabled

Enable input activated A-B

*) Standard setting on delivery.

When coding jumper A-B is inserted, the corresponding ABG trans-
mission path is blocked.

The enable will only be given after a +24-V voltage has been
applied to enable input FG.

2.3 Commissioning

Once it has been correctly wired and a +24-V supply voltage has
been applied to terminals M and L+ (L+ = +20 to +33 V), the safety
isolator is ready for operatiom.
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3 Maintenance

3.1 Checking and Servicing

The safety isolator is maintenance-free and requires no special
servicing. Data traffic on the remote cable can be visually
checked by means of diagnostic LEDs on the channel boards.

The following signal statuses are indicated by the diagnostic
LEDs:

LED "S": ABG transmission circuit
LED "S Ex (i): FM 100 receiving circuit
LED "E": ABG receiving circuit

LED "E Ex (i): FM 100 transmission circuit

3.2 Troubleshooting

Troubleshooting is done with the aid of diagnostic LEDs. The
procedure for this is given in the FM 100 instructions.

3.3 Debugging

Faults in the safety isolator should be remedied by replacing the
defective functional components (channel board or mother board).

Channel boards can be replaced whilst the system is operational,
i.e. without disrupting the intact channels.

For safety reasons, the safety isolator may not be repaired on
site. Defective parts must be sent in for repair along with a
returned goods form.

Siemens Akt|engese||schaﬂ The reproduction, transmission or use of this docu- QOrder No.: C79000-88076-C108-03
ment or its contents is not permitted without express N
written authority. Order from: Geratewerk Karisruhe
Offenders will be liable for damages. All rights, in-  pyinted in the Federal Republic of Germany
cluding rights created by patent grant or registration
of a utility model or design, are reserved.

© Siemens AG 1989



SIEMENS

TELEPERM M

Field Multiplexer FM 100

Binary Input Module with 8 Channels for Non-Contact Transmitters (BIPS)
according to DIN 19234 (NAMUR)

Instructions Order No. C79000-B8076-C093-02

Contents

‘U
8
@

Description
Application

Design

Mode of Operation
Technical Data

-k h b b
PO =

Instailation and Commissioning
Setting

Plugging the Module in
Connecting the Field Cables

WN =

Maintenance

Method of Operation

1/0 Bus Connector Assignment -
Field Interface Design
Troubleshooting

Debugging

PVREELL NNNN
— b
OCQOOWOWNN OOPddh WMDNDNON

[, AN VR



B8076093-02
1 Description

1.1 Application

The binary input module 6DS1611-8AA is an input module of the FM
100 field multiplexer and is used to acquire the statuses of up
to 8 non-contact transmitter signals according to DIN 19234
(NAMUR transmitter). The module can be inserted, on the FM 100
I/0 bus, into any slot of the basic and extension subrack.

1.2 Design

The binary input module for intrinsically-safe transmitters ac-
cording to DIN 19234, consists of a printed circuit board measur-
ing 100 mm x 160 mm (h x d) and with a width of 15.24 mm, occupies
one standard slot in the field multiplexer subrack. When plugged
into the subrack, the binary input module is contacted to the FM
I/0 bus by means of a 48-pin ES 902 plug connector located at the
rear of the module. The front of the module is designed as a 17-
pin strip with screw terminals, to which the field cables are
connected. For reasons of Ex protection and to shelter it against
hostile atmospheric conditions, the binary input module is pro-
vided with a protective double enamel coating.

1.3 Mode of Operation

The binary input module communicates with the field multiplexer’s
central unit via the I/O bus connected to the basic or extension
subrack. For each I/O sequence occuring on the I/0 bus, the
binary input module compares its own module address set using
coding jumpers with the address present on the I/O bus. If the
addresses match, the binary input module sends a feedback code to
the central unit, in which the type of addressed I/O module
(8-bit binary input module) and a transmitter response time,
adjustable between 20 and 50 ms, are stated. When the I/O cards
are activated, the binary value transmitters are energized by the
central unit’s intrinsically-safe, 22-V voltage source via the
I/0 vard. The FM central unit, with the aid of the card-specific
feedback signal, generates the control signals necessary for
binary value multiplexing.

If several modules erroneously respond when a specific address is
accessed (double addressing), the feedback signal and transmitter
power supply are suppressed by the addressed modules. In such a
case, the central unit bypasses the addressed module and trans-
fers the fault message "multiple addressing" to the higher-level
automation system.
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1.4 Technical Data

Dimensions (v x h x d) 15.24 mm (1 SEP)}) x 100 mm x 160 mm
Perm. ambient temperature
in operation -25 to +60 °C
in storage -40 to +85 °C
Perm. humidity annual mean = 75 %
30 days 90 %
no condensation
Degree of protection IP 00
Explosion protection EEx ib IIC T5
Voltage supply Supply from central unit’s

intrinsically-safe voltage sources
Ul =45V +2 % Imax = 2 mA
Uy = +22 V when idling
Voltage input I, <2mA
I, < 35 mA (all transmitters addressed)
No. of inputs 8 two-way
Input signal "0" level = Jp = 2.2 mA
"1" level = Jp = 1 mA
Connectable transmitter

types non-contact transmitters (NAMUR transmitter)
according to DIN 19234

L) SEP = standard slot
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2 Installation and Commissioning
The binary input module module contains electrostatically sen-
sitive components. Regulations about handling such modules must

be observed during installation and commissionig in order to
avoid components being destroyed by electrostatic charges.

2.1 Setting

The following settings must be made before inserting the binary
input module module into an FM subrack:

Address

Waiting time

Fig. 1 Position of coding jumpers

- Set the PCB address
(possible address range: 00 to 44)

16 9
O 0O 0 0 O 0O 0o O
AR AR R AR AR
PCB 1 1 1 1 ] 1l 1 \ Location J4
address b 6 6 6 6 b6 600
1 8
00 -l-1-1-1-1-1-1-
01 -]l =-]-=-}-]-{XxX]|]~-1]-
02 - - - X | -
43 Xl -] X]|-=-}|XxX|X]-1]-
a4 X -]xX{X]|=-]|-1-1-

X = Codingjumper inserted
— = Coding jumper removed

Fig. 2 Address assignment
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The address is set in binary code using coding jumpers at coding
jack J4. When setting the address, please note that jumper 6-11

has a sig-nificance of 2° and that jumpers 8-9 and 7-10 are
insignificant.

The binary input module address range includes the addresses 0 to 44.

- Set the waiting time

The transmitters are only supplied by the intrinsically-safe,
module-internal supply voltage at the time of acquisition. To
bridge transmitter response times, a transmitter-specific waiting
time can be set via coding jumpers at coding jack J 12.

8 5
O 0 O O

R ‘

Waiting 1 i 1 1 Location J12

time 6 b 6 6
1 4
20ms -1 =-1-1-
30 ms -] -1x -
40 ms - X - -
50 ms - | x| X -

Coding jumper inserted
Coding jumper removed

Fig. 3 Setting the waiting time

2.2 Plugging the Module in

The binary input module can be plugged into any slot of the FM's
basic or extension subrack. It can also be plugged in whilst the
field multiplexer is switched on.

2.3 Connecting the Field Cables

The field cables should only be connected when the module is
plugged in. Before doing this, terminal 17 of the front connector
must be connected to the earthing bar mounted under the subrack.

This ensures that when the cables are being connected, the break-
ers provided on the binary input modules are already capable of
limiting spurious peaks and excess voltages.

The field cable screens must be contacted to the cable detension-
ing rail on the base of the FM cabinet.

On the transmitter side, the screens must be connected to the
system earth by the shortest possible route.
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When connecting the non-contact receivers (NAMUR transmitter),
the inductivity and capacity of the transmitter circuit must not
exceed the following limit values, as stated in the certificate
of conformity:

Lpax = 40 mH

Cmax = 3 uF

‘14-5 H 2

3 -
: H (]
H 1 [}
' ‘ t t]Sensor 1
- | Lo
20 H R 3 et
1 =
3o
- R
Binarvi : i1 1] sensor2
inary input 40 —-£2 ! 3 [
4 1S ]
B R B .
.
SIS W T e
T T
]
(] Sensor 8
1 '
_________ ’ -
I B
Earthing bar located
beneath the subrack

Device earth

1 = FM cabinet earth
(cable detensioning clamp)
+= System earth

Fig. 4 Connecting the field cables

Py

Ey

E;

Eq

Es

Eg

Ey

Eg

NIV

-
~

OO00O000000000aonoan

Fig. 5 Front connector assignment
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3 Maintenance

3.1 Mode of Operation

of—k
E1 lntpeut 2
- step Le; O DO
H L]
Front connector . E .
| .
01'__._ : .
E8 lnput .
- step & o D7
0V = D0 8O
ss5v) 2 M . /O bus
o —--O— E . connector
o----0 ' .
O-==--0— t :
&
O FG
5V = & -
D7 & & 9 o DU
+0V - —l
Feedbag:lgbsigqal &l
and waiting time
setting
_ ——o0 A0
Al E
A=8B Address AT
comparator |+
???Q?QOO Address
! ] H
IO b
SO6bH OO
o) 4 oo 1
+5V =

Fig. 6 Block diagram
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Data traffic between the central unit and bihary input module is
carried out via the I/O bus interface. The following pulse diagram
shows the I/0 sequence of the 8-bit binary input module.

—< ADDRESS >——— Address bus

FG

| DU
—_Geedback code Data bus

N

N
]
[}
]
]
]
[}
[}
[}
1
]
]
]
]
[}
|
[}
]
[]
1
]
[}
[}
[}
]
[}
]
]
]
]
|
[}

)

Read-in data bus

L
[

*) Depending on set waiting time

When the first enable pulse is sent, a feedback code consisting
of the module type and waiting time is transmitted to the data
bus by the binary input module.

D7 DO

0 0 1 0 X X X 0

Module type Waiting time (adjustable
(fixed setting) via coding jumpers)

When the second enable pulse is sent and the data transfer line
is active, the binary value is transmitted to the data bus as
follows:

D7 D6 D5 D4 D3 D2 D1 DO

Binary input 8 ‘ Binary input 1

"0" level = J

E> 2.2 mA

"1" level = Jp <1 mA

During addressing, the module places the fault line on a voltage
level of approx. 2.4 V.

If double addressing occurs, the level on the fault line rises to
U > 3 V. At the same time, the modules suppress the feedback code
and the transmitter power supply.
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If no feedback code is given, the central unit checks the fault
line and transfers the error message "double addressing” to the
higher-level automation system.

3.2 I/O Bus Connector Assignment

Pin d b z

2 - - -
4 - - -

6 - - -
8 FG - DU
10 - A0 Al
12 A2 A3 A4
14 A5 Ab A7
16 DO D1 D2
18 D3 D4 D5
20 D6 D7 Mg
22 FE - -
24 - +5V Msy
26 - - -
28 - +22V Mazvy
30 - - -
32 - - ~
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3.3 Field Interface Design

only closed during
acquisition time

! \
' R1 -~

L 8,2V
330Q

R2
° 1 -

T

i 15ke [_’[;::>——’Us
ov
-
o I
1,2v

Design of input step

The input voltage results from the product of the current sent by
the transmitter and the R 3 resistance.

"0"-signal = Jp > 2.2 mA
"1"-signal = Jp <1 mA

3.4 Troubleshooting
Faulty I/O modules are signalled by the higher-level automation
system via I & C messages. For an explanation of the error mes-

sages and details on the troubleshooting procedure see the FM 100
field multiplexer instructions.

3.5 Debugging

Faults can be remedied by replacing the defective module, which
should then be sent for repair together with a fault description
(please use the returned goods form).

On-site repairs are not permitted for reasons of Ex protection.

Siemens Aktiengese"schaft The reproduction, transmission or use of this docu- Order No.: C79000-B8076-C093-02
ment or its contents is not permitted without express "
written authority. Order from: Gerdtewerk Karlsruhe
Offenders will be liable for damages. All rights, in-  printed in the Federal Republic of Germany
cluding rights created by patent grant or registration
of a utility model or design, are reserved.

© Siemens AG 1989
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1 Description

1.1 Application

The binary input module 6DS1610-8AA is an input module of the FM
100 field multiplexer and is used to record the statuses of up to
8 floating binary values or FM-internal active M signals (transis-
tors with open collectors). The module can be inserted, on the FM
100 I/0 bus, into any slot of the basic and extension subrack.

The binary values can occur as

- external floating contacts
- external breakers

1.2 Design

The binary input module consists of a printed circuit board
measuf§ng 100 mm x 160 mm (h x d) and occupies one standard slot
(SEP ) in the field multiplexer subrack. When plugged into the
subrack, the binary input module is contacted to the FM I/O bus
by means of a 48-pin ES 902 plug connector located at the rear of
the module. The front of the module is designed as a 17-pin strip
with screw terminals, to which the field cables are connected.
For reasons of Ex protection and to shelter it against hostile
atmospheric conditions, the binary input module is provided with
a protective double enamel coating.

1.3 Mode of Operation

The binary input module communicates with the field multiplexer’s
central unit via the I/O bus connected to the basic or extension
subrack. For each I/O sequence occuring on the I/O bus, the
binary input module compares its own module address set using
coding jumpers with the address present on the I/O bus. If the
addresses match, the binary input module sends a feedback code to
the central unit, in which the type of addressed I/O module
(8-bit binary input module) and a transmitter response time,
adjustable between 20 and 50 ms, are stated. When the I/O card is
activated, the binary value transmitters are simultaneously ener-
gized by the central unit’s intrinsically-safe, internal voltage
source. The FM central unit, with the aid of the card-specific
feedback signal, generates the control signals necessary for
binary value multiplexing. If several modules erroneously respond
when a specific address is accessed (double addressing), the
feedback signal and transmitter power supply are suppressed by
the addressed modules. The central unit recognizes such a fault
and transfers the fault message "multiple addressing" to the
higher-level automation system.

1> 1 SEP = 15.24 mm
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1.4 Technical Data

Dimensions (w x h x d) 15.24 mm x 100 mm x 160 mm
Perm. ambient temperature
in operation -25 to +60 °C
in storage -40 to +85 °C
Perm. humidity annual mean = 75 %
30 days 90 %
no condensation
Degree of protection IP 00
Explosion protection EEx ib IIC T5
Voltage supply Supply from central unit’s

intrinsically-safe voltage sources

U =+5V +2 %

Uy = +22 V when idling

U, > +15 V (All transmitter contacts
closed or transistors

multiplexed)

2 mA

IA

Voltage input J1
J2 < 23 nA (All transmitter contacts
closed or transistors
multiplexed)
No. of inputs 8 two-way

Connectable transmitters Floating contacts

FM-internal, active M signals
(transistors with open collectors)

Operating points Log. 1 = U < 7.5 V contact closed or
transistors multiplexed

Log. 0 =U > 13 V contact open or
transistors blocked

Input voltage range =-30 VS Ug <+60V
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2 Installation and Commissioning
The binary input module module contains electrostatically sensi-
tive components. Regulations about handling such modules must be

observed during installation and commissionig in order to avoid
components being destroyed by electrostatic charges.

2.1 Setting

The following settings must be made before inserting the binary
input module module into an FM subrack:

ELE

M B-0-BFD-0E-0¥08LD

Waiting time
Fig. 1 Position of coding jumpers

- Set the transmitter type
Soldering jumper A-B must be inserted (transmitter type =
floating contacts or transistors with open collectors)

- Set the PCB address
(possible address range: 00 to 44)

16 9
0O 0 0O 0 0 0 0 O
i 1 ] 1 ] ] ] ]
pCcB : : : : : : : : Location J4

address b 6 666666
1 8

00 -l =-]=-]=-1-}=-]-1]-
01 -|=-1-1-]1-1x}-1-
02 -}l-1{-1- -1-1-
43 X|-|x}|-|XxX|X]-1]-
4 Xj-1]Xx X|=]=-]-1-

X = Coding jumper inserted
- = Coding jumper removed

The address is set in binary code at coding jack J4.

When setting the address, please note that jumper 6-11 has a sig-
nificance of 2° and that jumpers 8-9 and 7-10 are insignificant.
The binary input module address range includes the addresses 0 to

44,
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- Set the waiting time

A waiting time can be inserted between the multiplexing command
being given and the binary value being read in if running time
delays of > 20 ms occur due to long field cables. The waiting
time should be set as follows:

8 5
O O O O
I R .
Waiting ! ! ! ! Location J12

1 4

20 ms |l -t_-1=

30 ms - 1-1x1-

40 ms - X _

50 ms - X X _

X = Coding jumper inserted
— = Coding jumper removed

2.2 Plugging the Module in

The binary input module can be plugged into any slot of the FM's
basic or extension subrack.

Moreover, it can be plugged in whilst the field muitiplexer is
switched on.

2.3 Connecting the Field Cables

The field cables should only be connected when the module is
plugged in. Before doing this, terminal 17 of the front connector
must be connected to the earthing bar mounted under the subrack.

This ensures that when the cables are being connected, the break-
ers provided on the binary input modules are already capable of
limiting spurious peaks and excess voltages.

The field cable screens must be contacted to the cable detension-
ing rail on the base of the FM cabinet.

On the transmitter side, the screens must be connected to the
system earth by the shortest possible route.

When connecting the binary value transmitters the inductivity and
capacity of the transmitter circuit must not exceed the following
limit values, as stated in the certificate of conformity:

Lmax = 1 H
Cmax = 95 nF
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Fig. 2 Front connector assignment

+E8

e
]
E ' ] E Sensor contact 1
| -E [ By [ r
(I :l'----(-‘----;' HpEH
= System earth
NS B s S
: HHE
E E E E E Sensor contact 2
' ». 'l [ .
oy 1y b-a

FM-internal,
e.?. active M signal
interlocking
device output

)

Earthing bar located
beneath subrack

Device earth

4= FM cabinet earth
(cable detensioning clamp)

-L = System earth

Fig. 3 Connection diagram
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3 Maintenance

3.1 Method of Operation

ot—/
El Tt%t &< DO
- o
o— ‘
! *
Front connector « i :
i .
ot—| i .
£8 Input .
= step &< O D7
oV DO
&
+5V 112 ] . /O bus
——— ! . connector
! L]
O--=-0 H .
-O-==-0— A .
&
——————0 FG
5V & -
+0V - —I
Feedback code &
and waiting time
setting - _ | : A0
Al e
A=8 Address —O A7
comparator
o [;
1
[ 1
Q ¢ ¢ o o | Address
T R I A setting
bbb b6
? idhdl BT
+5V =

Fig. 4 Block diagram
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Data traffic between the central unit and binary input module is
carried out via the I/O bus interface. The following pulse diagram
shows the I/0 sequence of the 8-bit binary input module.

ADDRESS “>—— Address bus

|

|

o
[}

Feedback code m Data bus
ke

—/

Read in data bus

S e B

*) depending on set waiting time

Fig. 5 I/0 sequence

When the first enable pulse is sent, a feedback code consisting
of the module type and waiting time is transmitted to the data
bus by the binary input module.

D7 DO

0 0 1 0 X X X 0

Module type Waiting time (adjustable via
(fixed setting) coding jumpers)

When the second enable pulse is sent and the data transfer line
is active, the binary value is transmitted to the data bus as
follows:

D7 D6 D5 D4 D3 D2 D1 DO

Binary input 8 Binary input 1
Closed contact = "1" level
Open contact = "0" level

During addressing, the module places the fault line on a voltage
level of approx. 2.4 V. If double addressing occurs, the level on
the fault line rises to U > 3 V. At the same time, the modules
suppress the feedback code and the power supply to the transmit-
ter contacts. If no feedback code is given, the central unit
checks the fault line and transfers the error message "double
addressing" to the higher-level automation system.
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3.2 I/O Bus Connector Assignment

Pin d b z

2 - - -

4 - - -

6 - - -

8 FG - DU
10 - A0 Al
12 A2 A3 A4
14 A5 A6 A7
16 DO D1 D2
18 D3 D4 D5
20 D6 D7 Mg
22 FE - -
24 - +5V Ms v
26 - - -
28 - +22V | Maay
30 - - -
32 - - -
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3.3 Field Interface Design

Closed during addressing

R1 \
—T—1—K

A B
T o L e 22V

6,9kQ

Sensor contac _¢ R2 _l]’ H Ue

I

R3

. 681Q
I JH/ S/OV §05K14

=0V

I

Fig. 6 Design of input step

o Acquisition of contact statuses

When addressing occurs, the central unit’s intrinsically-safe
+22-V supply voltage is connected (via soldering jumper A-B and
transistor Tl) to the positive input path and thus also to the
transmitter contact.

If the transmitter contact is closed, the resulting input voltage
will correspond to the voltage divider ratio of R1/R3

"Q"-signal = UE > 13 V
"l1"-signal = UE < 7.5V

open input = "O"-signal

10
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3.4 Troubleshooting

Faulty I/0 modules are signalled by the higher-level automation
system via I & C messages. For an explanation of the error mes-
sages and details on the troubleshooting procedure see the FM 100
instructions.

3.5 Debugging

Faults can be remedied by replacing the defective module, which
should then be sent for repair together with a fault description
(please use the returned goods form).

On-site repairs are not permitted for reasons of Ex protection.

11
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1 Description

1.1 Application

The analog input module 6DS1706-8AA is an input module of the FM
100 field multiplexer and is used for acquiring up to 4 tempera-
ture measuring points. The temperature sensors are present in
the form of current or voltage signals and can be connected in
any combination. The module can be inserted into any slot of the
FM 100 basic or extension subrack.

1.2 Design

The analog input module consists of a printed circiut board
measuring 100 mm x 160 mm (h x d) and, with a width of 15.24 mm,
occupies one standard slot in the subrack. When inserting into
the I/0 bus, contact is made via a 48-pin ES902 plug connector
located at the rear of the module.

The front of the module is designed as a 17-way strip with screw

terminals, to which the field cables are connected.

For reasons of Ex protection and to shelter it against corrosive

atmospheric conditions, the module has a double protective enamel
coating.

1.3 Mode of Operation
e Measuring channel multiplexing

Triggered by an initiative from the FM central unit, the analog
input module connects the measured value channels, in time-
division multiplexing mode (TDM), to the ADC input of the central
unit by means of mercury-wetted relay contacts.

Each time a measured-value channel is multiplexed, the central
unit’s internal, intrinsically-safe constant-current source
(Jk = 2 mA) is connected to the field interface to provide the
external resistance-type sensors with a current.

The measuring channels are protected against noise peaks and
overvoltages by varistors.

e I/0 traffic

The FM central unit communicates with the analog input module via
the I/O0 bus connected to the basic or extension subrack. For each
I/0 sequence occurring on the I/O bus, the module compares its
own address set using coding jumpers with the address present on
the I/0 bus. If the addresses match, the module sends a feedback
code to the data bus. This code includes the module type and
channel-specific measuring range set via coding jumpers.
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The central unit sets the amplification of the ADC preamplifier
using these feedback data and sends the control signals neces-
sary for analog value multiplexing to the I/O bus.

e Fault detection

If several modules erroneously respond when a specific address is
accessed (double addressing), the feedback code is suppressed by
the addressed modules, thereby simulating an unassigned I/O module
address. The central unit detects this error via the I/O0 bus fault
line "FE" and transfers the error message "multiple addressing”

to the higher-level automation system. Relay contacts which remain
stuck or defective triggered relays (hardware fault) result in

all analog value multiplexings being blocked and the formation of
parasitic voltages within the connected measured value sensors
being avoided.

On detecting a relay fault via the I/0 bus line "PS", the central
unit transfers the error message "relay fault".
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1.4 Technical Data
Dimensions (w x h x d)
Ambient temperature

in operation

in storage
Degree of protection
Explosion protection
Perm. humidity

Annual mean

30 days

no condensation

Voltage supply

Current input

No. of input channels

Adjustable
measuring ranges

Connectable sensor types
Resistance-type sensor
Thermocouple

Resistance-type sensor

L)) SEP = standard slot

15.24 mm (1 SEP)) x 100 mm x 160 mm
-25 to +60°C

-40 to +85°cC

IP 00

EEx ib IIC T5

75%
95%

Supply from central unit'’s intrinsically-
safe voltage sources

U, = +5 V +2%

U2 = +22 V (off-load)

U2 > +12 V (when addressing the module)
Jp = max. 2 mA

J2 = max. 32 mA (multiplexing current at
measuring point relay)

+20 mV to +10 V

Pt 100
NiCr-Ni
Fe-CuNi
PtRh-Pt

Rmax = 3 kOhm
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2 Installation and Commissioning

The analog input contains electrostatically sensitive compo-
nents. Regulations about handling such modules must be observed
during installation and commissioning in order to avoid compo-
nents being destroyed by electrostatic charges.

2.1 Setting

The following settings must be made before inserting the analog
input module into an FM subrack:

oo X
Open circuit -

Measuring range Address

81 68

Eurs Cerdact

r
]
)
»
]
[
1

smBnnY e

oS wobw oy
jegemcn R

\‘ @

Channel! 2 4 3
Fig. 1 Position of coding jumpers

- Setting the PCB address
(possible address range 0 to 26)

16 9
0 0 0000 0O
1 [} ] L} ) ! ] )
i i | ' i ' i i Location J4
PCB ] 1 ] ! | 1 1
address b 6 660606 060
1 8
00 -l -]==-1=-1=1-=
01 -]l =-}-=-1-1-|XxX|-1-
02 -} =-1-=-1-1x1]-
25 - X|X]|-1-|XxX]~-1]-
26 - X x|-]X}-]1-1-

X = Jumperinserted
— = Jumperremoved
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The addresses are set in binary code on the coding jack J4.
When setting an address please note that jumper 6-11 has a signif-
icance of 2" and that jumpers 7-10 and 8-9 are insignificant.

I The address range of the analog inputs includes module addres-
ses 0 to 26.

- Setting the measuring range

Each of the 4 measured value channels must be assigned a measuring

range which corresponds to the sensor signal range. This is done

by inserting coding plugs. Unassigned measuring channels should be

set to a measuring range of 10 V.

Adjustable measuring ranges:

Coding jumper Input 1
2 1

Measuring Input 2

range

w
o

v

SV
25V

1V
640 mV
320 mV
160 mV
80 mv
a0 mv
20 mv

J12

O---n---0
O-=-=---0
O---0---0
O---w---0
0---n---0

KXXXXXX| | |
XXX |11 XXX
X1 XX 1 XXx|
X1 X1 X1 X1 X
J

- |o---w---0

O---=---0

®» [0---0---0

Input3 Input4

X = Jumper inserted
- = Jumper removed - J13

O---n==-0
O---=---0
0---0---0
O---w---0
O---n==-0

|-}
- |o---w---0
Q-=-==-=--0
© |0---0---0

Sensor-specific measuring range assignment

Sensor type I Measuring range

Pt 100 640 mv 1)
Fe-CuNi 40 mv
NiCr-Ni 40 mV
RtRh-Pt 20 mV

L When internally supplied, with I = 2 mA
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- Setting the open-circuit signal (only with thermocouple sensors)

The thermocouple measuring channel must be set to open-circuit

signal when inserting the thermocouple sensor. This is done by

soldering in the jumpers listed below. Once the signal has been
set, the faulty measuring channel is signalled as defective if

the sensor circuit is broken.

Measuring channel 1 Solder in jumper A-B
Measuring channel 2 Solder in jumper E-N
Measuring channel 3 Solder in jumper G-H
Measuring channel 4 Solder in jumper K-L

If none of the jumpers listed is soldered in, a free measuring
channel input is signalled when a circuit is broken

2.2 Plugging the Module in

The analog input module can be plugged into any slot of the FM's
basic or extension subrack. It can also be plugged in whilst the
field multiplexer is switched on.

2.3 Connecting the Field Cables

E + |0 @
'-l0@
ki |18 @
-0 @
0@
-0 @
Jk2 g @
-0 @
. +|0@
-0 @
Jk3 ‘|2 @
-0 @
.'|0@
-0 @
, 0@
Ka _ 0@
110 @17

I, = Constant-current output (Ik = 2 mA)
E = Measured value input

Fig. 2 Front connector assignment
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Analog input
———Remm Resistance-type
11,5, 1! Y P} =+ sensore.g. Pt 100
[ « N :
H HERRA
! [} : ;
2) -E HE 9 RER
HE A ]
3] +JKy >t 1 3, R
HE A I
( 4 -JKy -t ) . R
S R
] IR
|
P e
1 R S, r .!Temperature
134 +E4 RS V- g | sensor
[l « : : M .
[ i i ?
181 -k I Lt |
— ot
) t-4 ] 1
15 et
I s
16
R215kQ

Ground bar attached
beneath subrack

_L =FM cabinet ground
(cable detensioning clamp)
= = System ground

Fig. 3 Connection diagram

Terminal 17 must be connected to the housing earth (earthing bar)
before connecting the field cables. This ensures that at the time
of commissioning, noise peaks are already limited by varistors to
a voltage level harmless to the electronics.

The field cable screens cables must be attached to the cable
detensioning rail at the base of the FM cabinet housing.

On the sensor side, the cable screens must be connected to the
system earth by the shortest possible route.

According to the PTB certificate of conformity, the following max.
inductivity and capacity values of the sensor circuit may not be
exceeded when connecting the measured-value sensor:

Lpax = 1.3 mH
max 21 nF

Note also when connecting the thermocouple sensors:

Sensor connecting cables must be led up to the module terminal
strip as a compensating line, because the compensation sensor is
located on the FM 100 subrack.

- If the thermocouple sensor cannot be earthed on-site, for con-
struction reasons, then a short-circuit jumper must be inserted
for the channel concerned. This is dgne on the module terminal
strip from terminals -E to -Jk (see in Fig. 3).

Shorting jumpers are delivered with the module for this purpose.
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3 Maintenance

3.1 Method of Operation

+E10 TS O +Upm
-E10 J\T‘ O -Um
+I1© T~ O + Ipt 100
-I10 e 1 °-MZ
S SRR ,
. Voo Relay O A0
: - address
+E4 o___a\:\___l | decoder OA1
+Ikdo— 1 '
_iao—F— "] [
- ——OA2
\ & A .
Address L OA7
comparator
B
| & PP OO P Y
] ] 1 ] ] 1
Measuring range 1 I T T B
+5V setting Py & eI} ﬁ') b6
A ~—
DO | | +5V
—0---0 * Address setting
o----O Q -
o----O &< ——oDO0
—O===-O H - :
[] L]
13 I .
&< oD7
+3V= D7 OFG
Y oDU
ov

+Uy/-Uy Analog bus
Al to A7 Address lines
DO to D7 Data lines
FG Enable

DU Data transfer

Fig. 4 Block diagram
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Data traffic between the analog input module and FM central unit
is carried out via the I/O bus interface.

The following pulse diagram shows the I/O sequence for the analog
input module.

——( Address \ >— Address bus

?

' J FG
, ~ |
__———————————\\ ]
Feedback code : Data bus
]
p A /.
VatuintataiaaN P abeiadadadededadededbe bt N Sttt -~
L AN S PS
"\ Read-in data bus

N— Relay multiplexing

A
ég \F Coding
E ST N—

Analog value scan
elay '
ickup
elay

Qv o

Pt Rt S SR SRR T &

|
1

When the first enable pulse (FG) is transmitted, the analog input
module sends a channel-specific feedback code to the data bus

Feedback code 0 1 0 0 X X X X
N : /N | _/
Module type Measuring range
(fixed setting) (set via coding
jumpers)

With the second FG pulse and data transfer (DU), the analog input
module multiplexes the corresponding measuring point relay.

After a waiting time (relay pickup delay and ADC response time),
the central unit triggers the coding function and transfers the
values obtained to the higher-level automation system.

10
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If addressing occurs fault-free, the analog input module generates a
voltage level of approx. 2.4 V on the I/O bus fault line.

Should double addressing occur (several I/0 modules set to same
address), the module feedback signal is suppressed and the voltage
level on the fault line rises to U > 3 V at the time of addressing.

If a relay contact on an analog input module remains closed (hard-
ware fault), a "1" signal is sent to the bus line "PS" during
fault-free triggering of analog input modules and further relay
contact multiplexing is prevented. The central unit detects the
faulty analog value channel as well as the faulty relay, by the
fact that an "O0" signal only occurs when the faulty channel
responds on the PS line.

Should the faults described above occur, the central unit will
transfer error messages to the higher-level automation system.

3.2 I/0 Bus Connector Assignment

d b r3
2 Um+ Um- -
4 IpT 100 - Mz lpT100 = 2MA
6 - - -
8 FG - DU
10 - A0 A1
12 A2 A3 A4
14 A5 A6 A7
16 DO D1 D2
18 -D4 D4 D5
20 D6 D7 Mg
22 FE - " PS
24 - +5V Msy
26 - - -
28 - +22V Maa vy
30 - N -
32 - - -

11
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3.3 Troubleshooting

Faulty I/O modules are signalled to the higher-level automation
system via I&C error messages. For an explanation of the error
messages and details on the troubleshooting procedure see the FM
100 instructions.

3.4 Debugging

Faults can be remedied by replacing the defective module, which
should then be sent for repair together with a fault description
(please use returned goods form).

On-site repairs are not permitted for reasons of Ex protection.

Siemens Akuengese"schaﬂ The reproduction, transmission or use of this docu-  QOrder No.: C79000-88076-C094-03
ment or its contents is not permitted without express "
written authority. Order from: Gerdtewerk Karlsruhe
Offenders will be liable for damages. All rights, in-  printed in the Federal Republic of Germany
cluding rights created by patent grant or registration
of a utility model or design, are reserved.

© Siemens AG 1989
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1 Description

1.1 Application

The analog input module 6DS1708-8AA is an input module of the FM
100 field multiplexer and is used for acquiring up to 4 analog
values, present in the form of current or voltage signals. The
module can be inserted into any slot of the FM 100 basic or
extension subrack.

1.2 Design

The analog input module consists of a printed circuit board
measuring 100 mm x 160 mm (h x d) and, with a width of 15.24 mm,
occupies one standard slot in the subrack. When plugged in to the
subrack, the I/0 module is contacted to the I/O bus by means of a
48-pin ES902 plug connector located at the rear of the module.

The front of the module is designed as a 17-way strip with screw

terminals, to which the field cables are connected.

For reasons of Ex protection and to shelter it against corrosive

atmospheric conditions, the module has a double protective enamel
coating.

1.3 Mode of Operation
e Measuring channel multiplexing

Triggered by an initiative from the FM central unit, the analog
input module connects the measured value channels, in time-
division multiplexing mode (TDM), to the ADC input of the central
unit by means of mercury-wetted relay contacts.

If the sensor signals are in the form of currents, a proportional
voltage is generated on 50-ohm resistors present in the module
and connectable via soldering jumpers. Each measured value
channel on the I/0 module can be individually adjusted to the
respective signal type (current or voltage).

The measuring channels are protected against noise peaks and
overvoltages by varistors.

e I/O traffic

The FM central unit communicates with the analog input module via
the I/0 bus connected to the basic or extension subrack.

For each I/0 sequence occurring on the I/O bus, the module com-
pares its own address set using coding jumpers with the address
present on the I/0 bus. If the addresses match, the module sends
a feedback code to the data bus. This code includes the module
type and channel-specific measuring range set via coding jumpers.
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The central unit sets the amplification of the ADC preamplifier
using these feedback data and sends the control signals neces-
sary for analog value multiplexing to the I/O bus.

o Fault detection

If several modules erroneously respond when a specific address is
accessed (double addressing), the feedback code is suppressed

by the addressed modules, thereby simulating an unassigned I/0
module address. The central unit detects this error via the I/O
bus error line "FE" and transfers the error message "multiple
addressing" to the higher-level automation system. Relay contacts
which remain stuck or defective triggered relays (hardware fault)
result in all analog value multiplexings being blocked and the
formation of parasitic voltages within the connected measured
value sensors being avoided.

On detecting a relay fault via the I/0 bus line "PS", the central
unit transfers the error message "relay fault".
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1.4 Technical Data

Dimensions (w x h x d)
Ambient temperature

in operation

in storage
Degree of protection
Explosion protection
Perm. humidity

Annual mean

30 days

no condensation

Voltage supply

Current input

No. of input channels
Adjustable

measur :lng ranges

Connectable
sensor types

D SEP = standard slot

15.24 mm (1 SEP)!? x 100 mm x 160 mm
-25 to +60°C

-40 to +85°C

IP 00

EEx ib IIC T5

75%
95%

Supply from central unit’s intrinsically-
safe voltage sources
Uy =+5V +2%

+22 V (off-load)

=
N
I

Uy > +12 V (when addressing the module)
Jp = max. 2 mA

max. 32 mA (multiplexing current at
measuring point relay)

[N
N
|

420 mV to +10 V
0 to 20 mA, 4 to 20 mA

Voltage sensors with a signal range of
+20 mV to +10 V and intrinsically-safe
output signals

Intrinsically-safe current sensors 0 to
20 mA or 4 to 20 mA
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2 Installation and Commissioning

The analog input contains electrostatically sensitive compo-
nents. Regulations about handling such modules must be observed
during installation and commissioning in order to avoid compo-—
nents being destroyed by electrostatic charges.

2.1 Setting

The following settings must be made before inserting the analog
input module into an FM subrack:

Sensor § 3 Current .
=) Add

- type:>= yoltage Measuring range ress

Channel o —

1

83 48

Eurs Cantact

Channel 1 2 4 3

Fig. 1 Position of coding jumpers
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- Setting the PCB address

16 9
O 0 0 0O 0O 0 0 o
AR AR A
PCB : ] ] 1 1 | i i Location J4
adres 5488 6 &b
1 8
00 -{=-1-1-1-1-1-1-
01 -|l-1-1-1-I!x]-1-
02 -l =-1-1- X|-=1-
25 “Ixx|-l-Ix]-]-
26 -1 X1 X - X -1-1-

X = Jumper inserted
— = Jumper removed

The addresses are set in binary code on the coding jack J4.
When settins an address please note that jumper 6-11 has a signif-
icance of 2° and that jumpers 7-10 and 8-9 are insignificant.

I The address range of the analog inputs includes module addres-
ses 0 to 26.

- Setting the measuring range

Each of the 4 measured value channels must be assigned a measuring
range which corresponds to the sensor signal range. This is done
by inserting coding plugs.

Unassigned measuring channels should be set to a measuring range
of 10 V.

Coding jumper Input 1 Input 2

Measuring
2 1

range

w
o

0..20mA
4..20mA

|
|
XX X
x|

112

O---~n---0
O---=---0
0---0---0
O---w---0
O---~---0

100V
v
5V
25V
1V

-
- |o---w---0
0O---=---0
® |O---0-==0

I XX XX
X1 1
I X1 X1

640 mV
320 mV
160 mV
80 mv
40 mV
20 mV

Input 3 Input 4

XKXXXXX X1 111
X1 xXx|
I X1 X1 X

XXX\ 11|

J13

O---n=---0
O---=---0
O---0---0
O---w---0
O---n---0

| -
~|o-=-w---0
O-------0
® |0---0---0

X = Jumperinserted
— = Jumperremoved
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The sensor type is set by means of soldering jumpers as follows:

Current sensor *) Voltage sensor
Input 1 A-C A -8B
B-E
Input 2 F-H F-G
G —-K
Input 3 L-N L-M
M-0
Input 4 P-5S P-R
R-T

%) Status on delivery: 50-ohm resistor is connected in parallel to
the input. Ug = Jg x 50 ohms

2.2 Plugging the Module in
The analog input module can be plugged into any slot of the FM

basic or extension subrack. It can also be plugged in whilst the
field multiplexer is switched on.

2.3 Connecting the Field Cables

-

+E1
-E

+E;
_Ez

+E3
-E3

+Eq

-E4

e
~

OO000000000000o0oan
MWWV

E = Measured value input
= device earth

Fig. 2 Front connector assignment
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Analog input .

sensor

.
oo
¢! Active
[
v

N
[}

! Trans-
]

' ducer
|

7

Iy
0

13 T+ AIVC-

N
+
m

L = FM cabinet ground

T-  MOD-

!
|
14 ] € —l ' '%'=Systemground
) AIVC+ MOD + 1
| N i

U =18V from power supply module
6D54418-8AA

@ Ground bar attached
beneath subrack

Device ground

Fig. 3 Connection diagram

Terminal 17 must be connected to the housing earth (earthing bar)
before connecting the field cables. This ensures that at the time
of commissioning, noise peaks are already limited by varistors to
a voltage level harmless to the electronics.

The screens of the sensor connecting cables must be attached to
the cable detensioning clamp on the base of the FM cabinet housing.

On the sensor side, the cable screens must be connected to the
system earth by the shortest possible route.

e Connecting the active measured value sensors

- Active sensors must be of a floating design.

- The negative sensor output must be connected, on the measured
value sensor, to the system earth via a resistor R > 15 kohms.

- Only certified sensors that do not exceed the following indi-
vidual values may be installed:

19V

No-load voltage Ulmax
35 mA

Short-circuit current JKmax

IAIA

e Connecting the transducers

The following points must be observed when installing transducers
supplied by the FM-internal power supply module 6DS4418-8AA:

- A link must be established between connection terminal AIVC-
and the cabinet earth via the connection block in the FM 100.
- The inductivity and capacity of the sensor circuit must not
exceed the following limit values:
Lpax = 0.5 mH
Chax = 110 nF
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3 Maintenance

3.1 Method of Operation

M N
+|51<:<,|> | O +Um
1 1
$50Q !
]
-£10 i 7 ©~Un
Front : 0 E E
connector . : : Relay OA0Q
: J ca’ddr:;ss
|~ ecoder OA1
+E40?——— E
50 Q i I/0 bus connector
aso A —
F—oa2
| d A
Adress [—OA7
decoder |
B
& R EXEEEE
1 ] ] [} ] ]
. |— Jj4 R T T T B
Measuring range I T T T I B
+5V setting & & o0 bbbLOLO
A
-] D0 | +5V =
¢ Address setting
-0 Q -
--0 &<¢ ——oD0
---C ; - :
] L]
11213 ;__ . .
& ~—oD7
+5V-= o7 OFG
Y oDU
ov
+Uy/-Uy Analog bus
Al to A7 Address lines
DO to D7 Data lines
FG Enable
1)) Data transfer

Fig. 4 Block diagram
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Data traffic between the analog input module and FM central unit
is carried out via the I/0O bus interface.

The following pulse diagram shows the I/O sequence for the analog
input module.

——< Address \ )— Address bus

E

S/

—< Feedback code \,

A
1
]
]
]
[}
]
]
]
|
]
[}
[]
]
]
]
1
K)
[}
]
]
]
[}
]
)
1
]
]
]
]
]
':i\.
[]
]
]
[}
”
Q
[
-+
[
o
[
w

-/ ! N— FE
re————— s | Bttt ~
£ a :t L N PS
]
S~ 1
L Read in data bus
(]
! ,
E /: \—— Relay multiplexing
] ]
[
)
1 i
: + TN Analog value scan
| Relay E
i pickup
! delay |
._>= :4_.._

When the first enable pulse (FG) is transmitted, the analog input
module sends a channel-specific feedback code to the data bus

Feedback code 0 1 0 0 X X X X

~— : /N I /
Module type Measuring range
(fixed setting) (acy‘ustab evia
coding jumpers)

With the second FG pulse and data transfer (DU), the analog input
module multiplexes the corresponding measuring point relay.

After a waiting time (relay pickup delay and ADC response time),
the central unit triggers the coding function and transfers the
values obtained to the higher-level automation system.

10
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If addressing occurs fault-free, the analog input module generates
a voltage level of approx. 2.4 V on the I/0 bus fault line.

Should double addressing occur (several I/O modules set to same
address), the module feedback signal is suppressed and the
voltage level on the fault line rises to U > 3 V at the time of

addressing.

If a relay contact on an analog input module remains closed (hard-
ware fault), a "1" signal is sent to the bus line "PS" during
fault-free triggering of analog input modules and further relay
contact multiplexing is prevented. The central unit detects the
faulty analog value channel as well as the faulty relay, by the
fact that a "0" signal only occurs when the faulty channel res-
ponds on the PS line.

Should the faults described above occur, the central unit will
transfer error messages to the higher-level automation system.

3.2 I/0 Bus Connector Assignment

Pin d b z
2 Um+ Unm— -
4 - - -
6 - - -
8 FG - DU
10 - A0 Al
12 A2 A3 A4
14 A5 Ab A7
16 DO D1 D2
18 D3 D4 D5
20 D6 D7 Mg
22 FE - PS
24 - +5V Msy
26 - - -
28 - +22V Maav
30 - - -
32 - - -

11
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3.3 Troubleshooting

Faulty I/O modules are signalled to the higher-level automation
system via I&C error messages. For an explanation of these mess-
ages and details on the troubleshooting procedure, see the FM 100
instructions.

3.4 Debugging

Faults can be remedied by replacing the defective module, which

should then be sent in for repair together with a fault descrip-
tion (please use returned goods form).

On-site repairs are not permitted for reasons of Ex protection.

Siemens Aktiengese"schaﬂ The reproduction, transmission or use of this docu- QOrder No.: C79000-88076-C095-03
ment or its contents is not permitted without express .
written authority. Order from: Geritewerk Karlsruhe
Offenders will be liable for damages. All rights, in-  printed in the Federal Republic of Germany
cluding rights created by patent grant or registration
of a utility model or design, are reserved.

© Siemens AG 1989
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1 Description

1.1 Application

The limit-value monitor module 6DS1710-8AA is an I/O module of
the FM 100 field multiplexer and is used to monitor analog values
for limits set by the user.

These analog values can be present as current or voltage signals
up to Jp .. = +20 mA or U . = +1 V. The limit monitor can be
inserted into any slot of the FM basic or extension subrack.

1.2 Design

The limit-value monitor module consists of a printed circuit board
measuring 100 mm x 160 mm (h x d) and with a width of 30.48 mm
occupies two standard slots (2 SEPs) in the I/O subrack. When
plugged into the subrack, the module is contacted with the I/O bus
via a 48-pin ES902 plug connector located at the rear of the
module. The front of the module is designed as an 8-pin terminal
strip with screw terminals to which the field cables are connected.

Test jacks and potentiometers for setting the limit values are also
provided on the front connector.

For reasons of Ex protection and to shelter it against corrosive
atmospheric conditions, the module is provided with a protective
double enamel coating.

1.3 Mode of Operation

The limit-value monitor module functions in the same way as a
two-channel analog input module with the measuring ranges +1 V or
0 to 20 mA, with which the measured values present can be moni-
tored for limits set by the user. A lower or upper limit value
can be fixed for each measuring channel. If a measured value is
to be monitored for a lower and upper limit value, both measuring
channels must be connected in parallel.

The response range (signalling of under or overshooting) can be
planned by means of coding jumpers. The over or undershooting of
a set limit value is signalled to the field multiplexer central
unit in the module feedback message at the time of scanning.

Signal outputs are also present in the form of transistors with
open collectors on the module front connector for externally
processing the limit value messages.
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e Measuring channel multiplexing

Triggered by an initiative from the field multiplexer, the limit-
value monitor module multiplexes the measured value channels in
time-division multiplexing mode (TDM) to the central unit ADC via
mercury-wetted relay contacts.

If the field signals are in the form of currents, a proportional
voltage is generated on 50-ohm resistors provided on the module

and connectable via coding jumpers. Both measured value channels
can be seperately adjusted to the respective sensor type.

e I/0 traffic

The FM central unit communicates with the limit monitor via the
I/0 bus connected to the basic or extension subrack.

For each I/0 sequence occuring on the I/0 bus, the I/O module
compares its own module address set using coding jumpers with the
address present on the I/0 bus. If the addresses match, the module -
sends a feedback code to the data bus. This code includes the mod-
ule type, limit value status and channel-specific measuring range
set via coding jumpers.

The central unit sets the amplification of the ADC pre-amplifier
using this feedback data and sends the control signals necessary
for analog value multiplexing to the I/O bus.

e Fault detection

If several modules respond when a specific address is accessed
(double addressing), the feedback code is suppressed by the
addressed modules thereby simulating an unassigned I/0 module
address.

The central unit detects this error via the I/O bus fault line
"FE" and transfers the error message "multiple addressing" to the
higher-level automation system. Relay contacts which remain stuck
or defective triggered relays (hardware defect) result in all ana-
log value multiplexings being blocked and the formation of para-
sitic voltages within the connected transmitters being avoided.

On detecting a relay fault via the I/O bus line "PS", the central
unit transmits the error message "relay defect".
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1.4 Technical Data

Dimensions (v x h x d) 30.48 mm (2 SEP)Y) x 100 mm x 160 mm
Ambient temperature
in operation -25 to +60 °C
in storage -40 to +85 °C
Degree of protection IP 00
Explosion protection E Ex ib IIC T5
Perm. humidity
Annual mean 75 %
30 days 95 %

No condensation

Voltage supply Supply from intrinsically-safe central
g
unit voltage sources

U =+5V +2 %
Uy > +12 V (with multiplexing of
measuring point relay)

Supply from intrinsically-safe 12-V
power supply module

Current input I, <2 mA
I, < 32 mA (with multiplexing of
measuring point relay)
I3 <3 mA
I,<2mA
No. of input channels 2
Connectable sensor types Intrinsically-safe voltage sensors with

a signal range of +1 V.

Intrinsically-safe current sensors with
a signal range of +20 mA.

No. of signal outputs 2 (open collectors)
Limit data of signal

outputs Ucg max = 147 V

Cmax results from UCE max 1.2 kohm

L)) SEP = standard slot
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2 Installation and Commissioning
The limit—value monitor module contains electrostatically sen—
sitive components. Regulations about handling such modules must

be observed during installation and commissioning in order to
avoid components being destroyed by electrostatic charges.

2.1 Setting

The following settings must be made before inserting a limit-
value monitor module into an FM subrack:

e Location of the coding jumpers

Limit 38 Upper limit value Address

value type 5=

| oo Lower limit value

Channel

85 &8

Euta Contact

P
Signal type 38 Current Channel T 2 Limit value
oo Voltage identification

Fig. 1 Location of coding jumpers
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e Setting the PCB address

Addresses are set in binary code on the coding jack J4. When
setting an address please note that the jumper 6-11 has a signif-
icance of 2° and that jumpers 8-9 and 7-10 are insignificant. The
address range of the limit-value monitor module includes module
addresses 0 to 26.

16 9

O O O 0 0O 0 0 o

AR

SlotJa

PCB D

address O 0O 0O 0O 0O 0O 0o O

1 8

00 -|l=-l=-1]1-1]1-1-1-1-

01 -l -]=Ix]=1-=
02 -|-]-]-|x]-1-

25 - x|x -Ix|-1-

26 - x|x X|=-1-1-=

X = Jumperinserted
— = Jumperremoved

o Setting the limit value type

The choice as to whether or not a limit-value signal should be
given if the set limit value is under or overshot, is made by
means of coding jumpers.

Coding jumpers to be inserted

Signal when linmit Signal when limit

is undershot is overshot
Measuring K-1L J-1L
channel 0 J~-M K-M
Measuring oO-P N-P
channel 1 N-Q 0-Q

* .
) status on delivery

If a measured value is to be monitored for two limit values, then
both of the module’s measuring channels must be connected in par-
allel and differently connected in respect to their limit-value

type (e.g., channel 1 for upper limit, channel 0 for lower limit).
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e Setting the limit-value identification

With limit value identification, the operating mode of the two
measuring channels is communicated to the FM central unit. The
1imit value identification is transferred together with the mod-
ule code in the feedback message to the FM central unit.

Channel 1 Channel 2
6/ O O O O{O0 O O O]9
) ] 1 1 [} ] ] 1
) ] ] ] 1 ] 1 1
1) i ] 1 1 ] 1] ]
J3 2 1 o3 2 1 o0 112
I T T I T R T
1 1 1 1 1 1 1 1
11O O O OJ]O O O O|s
Jumper 3 = insignificant

Jumper 2 inserted = both measuring channels monitoring the same field
signal

Jumper 2 free = both measuring channels working independantly of
each other

Jumper 1 inserted = monitoring for overshooting
Jumper 1 free = monitoring for undershooting

Jumper O inserted = measuring range 4...20 mA
Jumper 0 free = measuring range 0...20 mA or +1 V
e Setting the signal type

The measuring channels are adjusted to the corresponding measured-
value sensor by inserting coding jumpers.

Current sensor *) Voltage sensor
Measuring A-C A - B
channel 0 B-E
Measuring G-S s -T
channel 1 H-T

*) Status on delivery

When setting to signal type "current sensor", a 50-ohm resistor
is connected in parallel to the measured-value channel by means
of inserting the coding jumpers. Resulting input voltage:

Ug = Jg x 50 ohms.

If a current signal is to be monitored on two limits (e.g. lower
and upper limit), only ome measuring channel may be set to the
signal type "current sensor". If both inputs are erroneously set
to "current sensor", an input resistance of 25 ohms results from
the parallel connection of both measuring channel input resistors
and with it a data falsification by a factor of approximately 0.5.
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2.2 Plugging the Module in
The limit-value monitor module can be plugged into any slot of the

FM basic or extension subrack. The module can also be inserted or
removed during operation.

2.3 Connecting the Field Cables

Limit value monitor module

1 v
+E1 [y re-s

r «

Active
sensor
-E1 3

[ « -
Isz R D v !!Rzlskn
i
? ﬁ‘ Trans-
1,2kQ I ’ t | ducer
hd

}\ |_ T+ ANC- | I ---------- ;
v 1.2kQ | G5 .

L = FM cabinet ground

T- _MOD-

|
|
ov O —OH I < = systemground
_AWC + MOD + ]
ov & OH R i
’—\/

+ -

U = 18 V from power supply module
6DS4418-8AA

Ground bar attached
b h subrack

Before attaching the field cable , connect the¢ terminal ( | ) to
the housing earth (earthing bar) by means of the wire jumper
supplied. This ensures that at the time of commissioning, spurious
peaks are already limited by means of varistors.

The screens of the sensor connecting lines must be attached to

the cable detensioning clamp at the base of the FM cabinet hous-
ing. On the sensor side, the cable screens must be connected to
the system earth by the shortest possible route.

e Connecting the active measured-value sensors

- Active sensors must be of a floating design.
- The negative sensor output must be connected, on the measured-
value sensor, to the system earth via a resistor of R > 15 kohm
- Only certified, intrinsically-safe sensors which keep within the
following limit values may be used in the Ex area (Ex zone 1):
No-load voltage UL max = 19 Vv
Short-circuit current Iy ... = 35 mA

e Connecting the transducers

The following points must be observed when installing transducers
supplied by the FM-internal power supply module 6DS4418-8AA:
- A link must be established via the connection block in the FM
100 between connection terminal AIVC and the cabinet earth.
- The inductivity and capacity of the sensor circuit must not
exceed the following limit values:
L = 0.5 mH

max

C pax = 110 0F
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2.4 Setting the Limit Values

The limit values can be separately set in the range 0 to 1 V for
both limit value channels with the potentiometers accessible from
the module front. The limit value can be measured by means of the
measuring jacks on the front panel of the module.

When connecting a measuring instrument to these jacks, please note
that the measuring instrument to be connected must be approved for
the Ex area (Ex zone 1) and that the following limit values for
the input capacity and input inductivity of the measuring instru-
ment must be observed:

L.y = 180 mH

Cmax = 95 nF

2.5 Connecting the Signal Outputs

The limit value signals of both measuring channels are given on
the field interface of the module in order to ensure that they
are further processed (e.g. that an interlocking card is trig-
gered when a limit value is overshot). The signal outputs are
designed as transistors with open collectors.

Depending on the limit value type set, the signal output of the
corresponding measuring channel is activated when the limit value
is under or overshot..

This means that the output transistor is triggered into a conduc-
tive state.

-
N
~
Q

I

—-+-—-—-¢o-

ov

Signal output design

The following limit values must be observed when connecting the
signal outputs:

max. perm. external capacity = 95 nF
max. perm. external inductivity = 660 mH
max. perm. collector voltage U, . = 14.7 V
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3 Maintenance

3.1 Method of Operation

o ! 4\!\ o +U
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i
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Limit value threshold
/ O URef
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Out 1 -
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¢ o MZ
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ov setting
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y—>0V /O bus connector
Lim2 )
’ Limit value
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O----O-
O----O
O-==-O-
&< o Do
+5V = [ —_— &0 ©o D1
Rel 1 Rel 2
oAl
& & & — [ 0A2
— A :
' A=B| Adress | | P— O A7
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- - ress
; 3‘._-3‘ setting
O~~~ -O
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+5V
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1
0
o
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Data traffic between the limit-value monitor module and the FM
central unit is carried out via the I/O bus interface. The
following pulse diagram shows the I/0 sequence for the limit-
value monitor module.

——-{ Address \ >—— Adress bus

——

_/ / Data bus

?

—< Feedback code >

SUPE P .

N
i
1
|
]
i
1
i
!
!
|
]
|
|
1
]
]

K

S Vabetehehatabaiabebedabaiials N sheddad ~
ya AN N PS
"\ Read in data bus

Relay multiplexing

' N
\F Coding
/TN

Analog value scan

-t k- --

Relay
| pickup
| delay
e

SRR N AP N

1

When the first enable pulse (FG) is transmitted, the analog input
sends a channel-specific feedback code to the data bus.

Feedback code:

0 1 1 0 X X X X

N /
| I 1=4...20mA
Module type 0=0..20mAor 1V
(fixed setting)
UG/OG = 1 = Upper limit value

1/2 = 1 = Both channels monitoring

same signal

GW = 1 = Limit value reached

With the second FG pulse and data transfer (DU), the analog input
module multiplexes the corresponding measuring point relay.

After a waiting time (relay pickup delay and ADC response time),
the central unit triggers the coding function and transfers the
values obtained to the higher-level automation system.

11
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If addressing occurs fault-free, a voltage level of approx. 2.4 V
is generated on the I/O bus fault line (FE). Should double address-
ing occur (as a result of incorrect module address setting), the
module feedback signal is suppressed and the voltage level on the
FE line rises to U > 3 V at the time of addressing.

The central unit checks the FE line and in case of error transfers
the error message "double addressing"” to the higher-level automa-
tion system.

If a relay contact remains permanently closed (hardware defect),
a "1" signal is sent to the PS line whilst fault-free analog
inputs are being triggered and further relay contact multiplexing
is prevented. The central unit recognizes the faulty measured
value channel and relay by the fact that a "O" signal only occurs
on the PS line whenever the faulty channel responds.

If a defect occurs the central unit transmits the error message
"relay defect" to the higher-level automation system.

3.2 I/0 Bus Connector Assignment

Stift d b z

2 Um+ Um- -
4 - Urer Mz
6 - - -

8 FG - DU
10 - A0 Al
12 A2 A3 A4
14 AS A6 A7
16 Do D1 D2
18 D3 D4 D5
20 D6 D7 Mgus
22 FE - PS
24 - +5V Msy
26 - - -
28 - +22V Myzy
30 - - -
32 -12V Moy +12V

12
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3.3 Troubleshooting

Faulty I/0 modules are signalled to the higher-level automation
system by I & C error messages. For an explanation of the error
messages and troubleshooting procedure, see the FM 100 instruc-

tions.

3.4 Debugging

Faults can be remedied by replacing the defective module, which
shuold then be sent in for repair together with a fault descrip-
tion (please use returned goods form).

On-site repair is not permitted for reasons of Ex protection.

13
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1 Description

1.1 Range of Application

The binary output module 6DS1612-8AA is an output module of the
FM 100 field multiplexer and is used to output up to 8 binary
signals.

The output stages of the binary output module enable the direct
triggering of:

- electropneumatic binary signal converters 6DS1911-8AA
- interlocking modules 6DS1506-8AA

- solenoid valves with slight driving power

- LEDs with series resistor

The module can be installed in the field multiplexer by insertion
into any slot of the basic and extension subrack.

1.2 Design

The binary output module consists of a PCB measuring 100 mm x
160 mm x 15.24 mm (h x d x w) and occupies one standard slot in
the subrack.

At the rear of the module is a 48-pin ES 902 male connector, via
which the module is contacted with the I/O bus when plugged in.

The front of the module is designed as a 17-pin strip with screw
terminals to which the field cables are directly connected.

For reasons of (Ex)i protection and to shelter it against corro-
sive atmospheric conditions, the module is provided with a pro-
tective double enamel coating.

1.3 Mode of Operation
e I/0 traffic

The field multiplexer central unit communicates with the binary
output module via the I/O bus connected to the basic or extension
subrack. For each I/O sequence occuring on the I/O bus, the mod-
ule compares its own address set using coding jumpers with the
address present at the I/O bus.

If the addresses match, the module sends its feedback code to the
data bus. This code is used to transfer module-specific informa-
tion, concerning module type and reaction of the module in case of
malfunction, to the central unit.

On recognizing the module type as "binary output" the central
unit multiplexes an 8-bit data to the output module. The output
module stores this data in a buffered 8-bit memory until it is
updated and triggers its 8 output stages accordingly.
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The output stages consist of transistors with open collectors
which are overload-proof, due to limiting resistors.

After plugging the module in or following a voltage increase of
the field multiplexer, all output stages are set to the safety
position, i.e. all output transistors are blocked.

® Reaction in case of malfunction

The binary outputs can be preset, via coding jumpers, to react as
follows should a malfunction occur:

- last status transferred is frozen

- module switches over to safety position, i.e. all output tran-
sistors are blocked.

- error message is given when +12-V supply voltage fails.

An additional coding jumper can also be used to set the binary

output module’s reaction when an external emergency stop switch
is operated, i.e. whether to ignore it or to switch over to the
safety position.

e Troubleshooting

If several modules erroneously respond when an address is accessed
(double addressing), the feedback code is suppressed by the ad-
dressed modules and the central unit is informed that the current-
ly addressed module has been bypassed.

Both double addressing and failure of the +12-V supply voltages
for the output transistors are signalled to the higher-level
automation system and displayed in the form of an I & C fault
message.
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1.4 Technical Data

Dimensions (w x h x d) 15.24 mm x 100 mm x 160 mm

Ambient temperarure
in operation
in storage
Perm. humidity
Annual mean
30 days
no condensation
Degree of protection

Explosion protection

Voltage supply

Number of outputs
Output signal

Max. output current
per output channel

Perm. load

-25 to +60°C
-40 to +85°C

75%
95%
1P00
E Ex [ib] IIC TS

Logic supplied by intrinsically-safe
voltage supply of central unit

U=+5 V +2%
I =max. 2 mA

Output transistors supplied by power
supply module 6DS4413-8AA

U=+12 V
I = max. 16 mA

8, two-pin
"0" level = output transistor blocked
"1" level &

Tpmax = 2 mA

Rppax 2 3.65 kohms

output transistor conductive
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2 Installation and Commissionig

The binary output module contains electrostatically sensitive
components. Regulations about handling such modules must be
observed during installation and commissioning in order to
avoid components being destroyed by electrostatic charges.

2.1 Settings

The following settings must be made before plugging the module
into the subrack of the field multiplexer.

fe

vvg-il
Bqagrbsnesguig

oy Wy SHANEIS
0013 NZ'SL DN
(1no4g) 4

$8/
NG
SNaAWAIS

1 Address
2 Reaction in the case of fault

Fig. 1 Position of the coding jumper
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- Setting the PCB address
(possible address range 0 to 44)

Location J12

16 9
o O 0O 0O 0O 0O o o
PCB Lo
address ' 1 1 1 ! 1 ' 1
] ] 1 1 ] ] 1 ]
O O O O 0O O O O
1 8
00 -1=-1-1-1-1-1-1-
01 -l=-]-1-1-1X|-1-
02 -l=-1-1-1X{-1-1-
43 X]1-|X]-|X|{X]=-]- X = Jumper inserted
44 X|-1X|X]=-|-1-1- - = Jumper removed

The address is set in binary code by inserting coding plugs into

the coding jack J12.
I The address range of the binary output module includes module

addresses 0 to 44.
- Reaction in case of malfunction

The following reactions can be preset in case of a malfunction by
inserting coding plugs into coding jack J13:

Coding jumper Reaction

1-8 open I & C fault message due to failure of
+12-V supply voltage

1-8 inserted No message caused by failure of
+12-V supply voltage

2-7 open No reaction to operation of an
emergency stop switch

2-7 inserted Operation of an external emergency stop
switch sets outputs to safety position for
as long as the switch is being operated
(all output transistors blocked)

3-6 open Switching of outputs to safety position
: should a malfunction occur

3—6 inserted Freezing of last transferred status should
a malfunction occur

4-5 Insignificant
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2.2 Plugging the Module in

The binary output module can be inserted into any slot of the FM
basic or extension subrack. Insertion can also be carried out
when the field multiplexer is switched on.

2.3 Connecting the Field Cables

The field cables are introduced into the field multiplexer via
the base plate of the housing and connected to the front connec-
tor of the module. The screens of the field cables must be con-
nected to the cable detensioning clamp on the base plate of the
FM cabinet housing

On the system side, the cable shields must be connected to the
system earth via the shortest possible route.

-

Design of output stage

NI

s
~N

Oo0O0O00obooOoooooaoono

Fig. 2 Front connector assignment

- Triggering an interlocking module 6DS1506-8AA

1.1kQ i Si
+12V +12V é e 7.5V
. 2kOhm
50Q : ' |
1 .
— b
Y
1 i
i 1
1 I
I I ov 24
ov ! !
Binary output ' ! Interlocking
module ' ' module
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- Triggering solenoid valves-with slight driving power or LEDs

When triggering solenoid valves or LEDs in the Ex area (zone 1),
please note that the capacity and inductivity of the connected
load circuit may not exceed the following maximum values:

Chax = 95 nF

Lpax = 180 mH

Connection of solenoid valves:

................ 1
12V 1.1kQ 1% P12V RTTTTTITTI o e -
+ — I « T 1
. 1 trrag .
l P I ¥ 1
: b RERE ;
L Hi |
=02 24 A1 N W A 1
Beeed SRR L€ _(___-__. Y] :- -;
i ;I. 1;: s e e me
'
: |
l
ov !
l
. L = FH cabinet ground
(cable detensioning clamp)
—L-= System ground
Srmrmrmrmrmmemy
1.1kQ PP - e e e - -
+12V < [~ 15$+12V 2 :'"E'_ - v

<

P R p———

PN NN

1502 e ag ‘ N b 1
[ E ? « ” *
;I. ------------- 1 Gam e mms ¢ e o e ¢ W e e e —d
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Connection of LEDs:

s

1.1kQ e mee e m -
12V
+12V~——]"} %“ — R £ — LED with Jr=2mA
. [ v A,
i b R e
. b I
| P b1 []Rv=27kQt5%
. (. 0.3 Watt
1508 g G, i
| SN ) H ,_ _____ [€ E-----: M)
i I ac
l
: 1
l
oV !
Binary output :

module

When connecting LEDs, a series resistor of 2.7 kohms /0.3 W must be
connected in series with the LED.

For safety reasons, the power loss selected for the series resis-
tor may not be less than 0.3 W.
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3 Maintenance

3.1 Method of Operation

+12V
>  S—
Al
0—-——‘:—kI
DO
Front . ov(i 8-bit .
connector . memory .
D7
. +12V
o 11— o DU
A8 &
O——E—k‘ =1
oSl
ov{ L= :
| &
2 I/O bus connector
g |
l — &
<&
+12V
Q99O T 3 o
m i i
KX X
+5V J
O NAE
Adress setting
+5V A=8
000900000 Address | p——-Y]
12 é', <:> v <:> comparator
600000 A 8 ]

Fig. 3 Block diagram
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Data traffic between the central unit and binary output niodule is
carried out via the I/0O bus interface. The following pulse dia-
gram shows the I/0 sequence for an 8-bit output.

—< Address >———— Address bus

7 N\ FG
/S Ne——— DO

e S e e e e e m e ———— oo N
— N——FE

——( Feedback code >———{ Output data >— Data bus

The binary output module sends its feedback code to the data bus
with the FG (enable) pulse.

D7 DO

1 0 0 1 XX | XX

N : / T

Module type insignificant

1 = Emergency stop switch is being operated

0= +12-V power supply failsif jumper
13/1 - 8 is not inserted

The output data are accepted by the binary output module with the
DU (data transfer) pulse.

D7 | D6 [ D5 | D4 | D3| D2 | D1 | DO

Output 8 Output 1
"1" level £ output transistor conductive
"0" level £ output transistor blocked

11
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The module sets the FE (error) line to a level of approx. 2.4 V
during addressing.

Should double addressing occur (several modules set to same
address), the level increases to U > 3 V at the time of address-
ing and the modules suppress their feedback code.

If the feedback code is missing, the central unit checks the FE
line and, in case of fault (level on FE line > 3 V), transfers
the error message "double addressing" to the higher-level automa-
tion system.

3.2 I/O Bus Connector Assignment

Pin d b z
2 - - -
4 - - -
6 - - -
8 FG - DU

10 ST A0 Al
12 A2 A3 A4
14 A5 A6 A7
16 DO D1 D2
18 D3 | D4 DS

20 D6 D7 -

22 FE - -

24 - +5V Msy

26 - - -

28 NAE - -

30 = - -

32 - - -

3.3 Troubleshooting
Defective modules are signalled by the higher-level automation
system via I & C fault messages. For an explanation of the error

messages and procedure in the case of a malfunction, see instruc-
tions "Field Multiplexer" C79000-B8076-C090.

3.4 Debugging
Faults should be remedied by replacing the defective module.

The defective module must be sent in for repair together with an
error description (please use returned goods form).

On-site repair is not permitted, for reasons of Ex protection.

12
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1 Description

1.1 Range of Application

The analog output module 6DS1712-8BA supplies output signals of O

to 5 mA.
Its range of application includes

- setpoint or ratio entry for controllers,
- driving electropneumatic positioners with slight driving power.

The analog output module can be installed in the field multi-
plexer by insertion into any slot of the basic or extension
subrack.

1.2 Design

The analog output module has a PCB measuring 100 mm x 160 mm x
15.24 mm (h x d x w) and occupies one standard slot in the
subrack. At the rear of the module is a 48-pin ES 902 male
connector, via which the module is connected with the I/O bus
when plugged in.

The front of the module is designed as a 17-pin strip with screw
terminals, to which the field cables or FM-internal wiring is
connected.

The module is of explosion protection type E Ex i b IIc T5.

For reasons of Ex requirements regarding clearance and creepage
distances, the module is provided with a protective double enamel
coating.

1.3 Mode of Operation

The field multiplexer central unit communicates with the analog
output module via the I/O bus connected to the basic or extension
subrack. For each I/0O sequence occuring on the I/O bus, the
module compares its own module address set using coding plugs
with the address present at the I/O bus. If the addresses match,
the feedback code, depending on the FG (enable) and DU (data
transfer) control signals, is first sent via the data bus to the
central unit. The central unit then outputs the analog value in
coded form and with a data length of 8 bits, wvia the data bus.
This routine is completed separately for the four output channels
implemented on the module.
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Due to the special form of address coding, every analog output
module occupies two I/O module addresses (n and n+l), whereby n
is always even-numbered. Only address n is set on the module (the
software driver has two channels), address n+l may not be as-
signed to any further I/0 module.

The analog output module contains an 8-bit memory with a D/A
converter for each of the four output channels.

When switching on the power supply of the central unit or when
set to safety position, the memories are automatically reset via
a special logic and the analog value 0 mA is output. The four
memories are overwritten with every I/O sequence.

In case of a central unit malfunction, the module outputs can be
set to the following operating states by means of a coding jumper:
- output of the last value stored,

- switch to safety position (value output 0 mA)

A further coding jumper enables the output ranges to be switched
from live zero (l1...5 mA) to dead zero (0...5 mA).

e Troubleshooting

If several modules erroneously respond simultaneously when an
address is accessed, the feedback code is suppressed by the ad-
dressed modules and the central unit is informed that the cur-
rent module has been bypassed. Both this state and the failure
of the +12-V supply voltages are signalled to the higher-level
automation system. ’
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1.4 Technical Data

Dimensions (w x h x d) 15.24 mm x 100 mm x 160 mm
Ambient temperature
in operation -25 to +60°C
in storage -40 to +85°C
Humidity
Annual mean 75%
30 days 95%
no condensation
Degree of protection IP 00
Explosion protection E Ex ib IIC T5
Voltage supply U =+5V
U3 = '12 v
Current consumption I, = max. 4 mA
I, <33 mA
I3 < 2mA
Analog outputs 4 isolated output channels

0 to 5 mA (dead zero)
1 to 5 mA (live zero)
max. perm. load < 1.2 kohms
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2 Installation and Commissioning

The analog output module contains electrostatically sensitive
components. Regulations about such modules must be observed
during installation and commissioning, in order to avoid com-
ponents being destroyed by electrostatic charges.

2.1 Setting

The following settings must be made before plugging the module
into the subrack of the field multiplexer:

Y- id § UG

8/ By oux SHANIIS
001 md PZ'EL D11 G X33
[ 131

Ly pp

(2/1N0Y) WO446*4 BGEDSRTC aUY
SNAWaIS

Eura Contect

1 Address
2 Operating modes

Fig. 1 Position of the coding jumpers



B8076099-03

- Setting the PCB address
(possible address range 00 to 28)

Location J16

16 9
O 0 0O 0 0 0 0 ©
PCB Lo
address Lo b b
O 0O 0O 0O 0O 0O 0 O
1 8
00 -{=-1=-1-1-1-1-1-
02 -l =-1=-|=-{X|=-]-1-
04 -|=-1-=-|X]=-}|=-1-1]-
06 -]l =-]=-{X]|X|=-}-1-
08 -{-1X|=-l=-]=-1-1]-
16 - Xl=-|=-1=-1-1-1-
X = Coding jumper
inserted
. - = Coding jumper
28 IxIxIxl-l=1-1- removed
The addresses are set in binary code via coding plugs on the

coding jack J16.

When setting_addresses, please note that jumper 5-12 has a signi-
ficance of 2™ and that jumpers 6-11, 7-10 and 8-9 are insigni-

ficant.

Since the analog output module occupies two I/O module addresses,
only even-numbered module addresses n are permitted.

The odd-numbered module addresses n+l must not be assigried. The
address range of the analog output module covers module addresses

0 to 28.
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- Setting of operating modes

By plugging in coding plugs at the coding socket J 17 the follow-
ing operating modes can be set:

Coding jumper Reaction
1-8 Insignificant
2-7 inserted Operation of an external emergency

stop switch sets the outputs to the
safety position as long as the switch
is being operated (0 mA).

3-6 inserted Freezes the last value transferred,
should a malfunction occur

4-5 inserted Live zero (1 mA)

4-5 open Dead zero (0 mA)

2.2 Plugging the Module in

The analog output module can be plugged into any slot of the FM
basic or extension subrack. Insertion can also be carried out
when the field multiplexer is switched on.

2.3 Connecting the Field Cables

The field cables are introduced into the field multiplexer through
the base plate of the housing and directly connected to the front
connector of the module. The screens of the field cables must be
connected to the earth terminals on the base plate of the housing
immediately after being introduced into the cabinet.

When connecting external final control elements or external posi-
tioners, the inductivity and capacity of the load circuit (connec-
ting line plus final control element) must not exceed the follow-
ing limit values, according to the PTB certificate of conformity:

Lpax = 180 mH

cmax = 95 nF

Every current output can drive load resistors to a maximum of
1.2 kohms.
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A1 to A4 = Outputchannels 1to 4
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Fig. 2 Front connector assignment
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3 Maintenance

3.1 Method of Operation

DAU 1
Al O—1 A /8-bit
oV p [memory
A A O D7
| ( |
DAU4 *
A4 | A /|8-bit D0
oV p |memory A
\ \
O A0
ov Address
decoder
O A1l
‘ e
1 ——————0 DU
I | O H/L
& &
l
O FG
[
J
o SI
\ 0000
+3V 0V R W1V
e XX
+12V 0V Q
—>+ 15V
O NAE
Mode setting
Address setting
+5V-« A=8B
QOO QOQOQ Address —0 A2
JIBp o v comparator
el eNeNeNoNeoNoN] A 8 d

.LTL
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Data traffic between the analog output module and FM central unit
is carried out via the I/O bus interface.

The following pulse diagram shows the I/O sequence for the analog
output module.

———< Address >——— Adress bus

_/ N\ FG

S N——10

——< Feedback code >——-( Output data >— Data bus

S N— HIL

/ N Read in data bus

The analog output module sends the module-specific feedback code
to the data bus with the FG (enable pulse).

L——— 1 = live zero

Module type 0 = dead zero

(fixed setting)

1 = Should fault occur in central
unit, last value is frozen

1 = Emergency-stop

0 = + 12-V supply voltage has
failed

The 8-bit analog value is accepted by the analog output module
with the DU (data transfer) pulse and H/L line = 1.

The module sets the FE (error) line to a voltage level of approx.
24 V during addressing. Should double addressing occur, the vol-
tage level on the FE line rises to U > 3 V and the addressed mod-
ules suppress their feedback code. Each time that the feedback
code is missing, the central unit checks the FE line and, if a
fault is present, transfers the message "double addressing" to
the higher-level automation system.

10
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3.2 I/O Bus Connector Assignment

Pin d b z
2 - - -
4 - - -
6 - - -
8 FG L= DU
10 ST A0 Al
12 A2 A3 A4
14 AS A6 A7
16 DO D1 D2
18 D3 D4 DS
20 D6 D7 -
22 FE - -
24 - +5V Msy
26 - - -
28 - - -
30 NAE - -
32 -12V +12v M,y

3.3 Troubleshooting

Defective analog output modules are signalled via I & C fault
messages by the higher-level automation system.

For an explanation of the I & C fault messages, see "Instructions
for the FM 100 Field Multiplexer". The analog outputs of field
multiplexers in hazardous areas, may only be checked with measur-
ing instruments approved and certified for use in these areas.

3.4 Debugging

Faults should be remedied by replacing the defective module. The
defective module must then be sent in for repair together with a
fault description (please use returned goods form). On-site repair
is not permitted for reasons of Ex protectionm.

11
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1 Description

1.1 Application

The scanning repetition module 6DS1912-8AA is used to shorten the
scanning time of field multiplexer (FM) analog and binary input
modules by a factor of 2 to 5. The module can be inserted into
the any slot of the FM’s basic or extension subrack, preferably
in the single-width standard slots of the basic subrack.

1.2 Design

The scanning repetition module is designed as an ES 902 single-
tier Eurocard measuring 100 mm x 160 mm (h x d) and having a
width of 15.24 mm (1 standard slot). At the rear of the module is
a 48-pin ES 902 male connector via which the module is contacted
with the I/O bus.

The module is of explosion protection E Ex i b IIc T5.

For reasons of Ex requirements regarding clearance and creepage
distances, the module is provided with a protective double enamel
coating.

1.3 Mode of Operation

1.3.1 I/0 Traffic

The field multiplexer central unit communicates with the scanning
repetition module via the I/O bus connected to the basic and
extension subrack. For each I/0O sequence occuring via the I/O
bus, the module compares its own source addresses set using
coding plugs with the address present at the I/0 bus. If they
match, the module is addressed and sends a feedback code to the
data bus. Besides information concerning the module type the
feedback code contains the target address set via plug-in jumpers.

These feedback data cause the central unit to interrupt the
scanning cycle at the source address location and refer to the
target address given in the feedback code. The module with the
corresponding target address is thereby re-scanned during the
same acquisition cycle, independent of the number of channels on
the module. The data received from the scanned module are thereby
transferred more frequently to the interface module and result in
the latter’s transfer RAM being updated. No special measures are
required when configuring the automation system.

A scanning repetition module enables one freely selectable target
address to be accessed out of eight random source addresses. A
scanning repetition module can thus result in eight repetitions
of up to eight modules.
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When configuring, note that repetition means jumping back to a
previous target address. The modules to be repeatedly scanned
must therefore be set to lower module addresses (range 0 to 15).
To optimize the scanning times, the module target and source
address(es) for scanning repetition(s) must be evenly distributed
in the scanning cycle.

1.3.2 Troubleshooting

If several modules erroneously respond simultaneously when an
address is accessed (double addressing), the feedback code is
suppressed by the addressed modules and the field multiplexer is
informed that the current module has been bypassed.
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1.4 Technical Data

Dimensions (w x h x d) 15.24 mm (1 SEP)l) x 100 mm x 160 mm

Ambient temperature

in operation

in storage
Humidity

annual mean

30 days

no condensation
Degree of protection

Explosion protection

Voltage supply

Current input

Number of scanning
repetitions

D 1 SEP = 1 standard slot

-25 to +60°C
-40 to +85°C

75%
95%

IP 00

E Ex ib IIC T5

Supply from the central unit'’s
intrinsically-safe 5-V voltage

source
U, = +5 V +2%

I = max. 4 mA
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2 Installation and Commissioning

The module contains electrostatically sensitive components.
Regulations must be observed when handling such modules, in
order to avoid components being destroyed by electrostatic

charges.

2.1 Setting

Up to 8 different source and target addresses can be set at coding
jacks Jx1 to Jx8 before inserting the module. The source address
is the one at which a repetition should take place within the FM
processing cycle.

The target address is the I/O module address which should be
repeated after the cycle interrupt.

The target addresses can only lie within the address range 0 to

15 and must always be set lower than the corresponding source
address.

The source addresses can lie within the address range 1 to 45 and
is set by inserting coding jumpers, as shown below.

Source address | Coding jumper to be inserted

1w|l9]8|7]6]Ss Coding jack Jx... '
1 -l - -1-1x <:o<:o<>o%>o<:o
2 -l =-]1-1-1x1- 1098765:4321
0000000000

. Source address E Target address
10 -l-1X}]-1X]- 1

1 -l-x|-]x|x
as x| -|{x|x]|-]|x

Target address | Coding jumper to be inserted

4 | 3 2 1
1 -1 - X
2 -]l =-1XxX1 -
. -~ = Jumperinserted
14 X|X|X]- X = Jumper removed
15 X]X|X]X

Caution: All unused coding jacks must be set to source address 63
(coding jumpers 5 to 10 inserted).
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2.2 Plugging the Module in

The scanning repetition module can be inserted into any slot of

the basic and extension subrack.
The module may also be inserted while the field multiplexer is

switched on.
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3 Maintenance

3.1 Method of Operation

TG
f-50 KHz
A o A0
[ q & A=8 Address | | -
comparator o A7
&
B
Ix o FG
-0 o 1
o o 2
o o3
o o 4
Y 5
-0 o
1 o ol
7
8-bit ° o P
coun- —O o 9
ter o o
N o o 10
—————0o DO
Jx8 &o .
© o4l &Of——o D3
o o2
o o3 +5V
o o4 \
o o2
o o 6 &Op——o D4
o o VA — :
o o 8 :
o 9| ov <
o o 10 &0 o D7

Fig. 1 Block diagram
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Data traffic between the scanning repetition module and central
unit can be seen in the following pulse diagram.

—< Address >—— Address bus

—_— N FG

———< Feedback code >————-— Data bus

Read in data bus

The module'cyclically scans the coding jacks. If the information
on the address bus is identical to the set source address at the
time of enabling (FG signal), a feedback code, consisting of the
module type and set target address, is switched to the data bus
as follows:

D7 DO
o111 IX|IX|X]X
A\ J A J

Module type  Target address

The module also sets the FE (error) line to a level of approx.
2.4 V during addressing. Should double addressing occur, the
level on the FE line increases to U > 3 V and the addressed
modules suppress their feedback code. If the feedback code is
missing, the central unit checks the FE line and transfers the
error message "double addressing" to the higher-level automation
system.
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3.2 I/0 Bus Connector Assignment

Pin d b z
2 - - -X)
4 - - -X)
6 - - -
8 FG - DO
10 - A0 Al
12 A2 A3 Ad
14 AS A6 A7
16 Do D1 D2
18 D3 DA DS
20 D6 D7 Mg
22 FE - PS
24 - +5V Mgy
26 - - -
28 - - -
32 - - -

3.3 Troubleshooting

Defective scanning repetition modules are signalled via I & C
fault messages by the higher-level automation system.

For an explanation of the error messages and troubleshooting
procedure, see "Instructions FM 100".

3.4 Debugging

Faults should be remedied by replacing the defective module,
which must then be sent in for repair together with a fault
description (please use returned goods form).

On-site repairs are not permitted, for reasons of ex protection.
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1 Description

1.1 Application

The interlock module 6DS1506-8AA is used in the field multiplexer
when outputting binary signals to produce local interlock cir-
ciuts. These circuits must function even when data transfer is
faulty. The module, however, is not approved for fail-safe inter-
lock circuits.

The interlock module has four inputs designed for non-contact
sensors in acc. with DIN 19 234, floating contacts and outputs of
FM-internal modules (such as binary output modules and limit-
value monitor modules) and two outputs to trigger electropneuma-
tic converters and solenoid valves of low power consumption. An
interlock logic of is installed between the inputs and outputs.
It consists of several inverters, as well as AND and OR gates,
which can be connected as required.

The interlock module can be inserted into any slot of the field
multiplexer basic or extension subrack.

1.2 Design

The interlock module is designed as a one-tier Eurocard measuring
100 mm x 160 mm (h x d) and, with a width of 15.24 mm, occupies
one standard slot in the subrack. At the rear of the module is a
48-pin ES 902 male connector, via which the interlock board is
supplied with voltage only.

The front panel of the module is designed as a 17-pin screw
terminal connector to which the inputs and outputs of the inter-
lock logic are contacted.

The module is of explosion protection type E Ex ib IIc T5.

For reasons of ex requirements regarding clearance and creepage
distances, the module is provided with a double enamel coating.
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1.3 Mode of Operation

The binary input signals are detected on four channels and con-
verted into a logic-internal level. They are available as direct
and inverted signals on two tag blocks, where they can be connect-
ed to the logic element inputs (four AND and four OR gates). The
direct and inverted output signals of the logic elements are fed
to other tag blocks via which they can either be connected to the
inputs of other logic elements or to those of logic drivers.

The output drivers can trigger electropneumatic converters or so-
lenoid valves of low power consumption that have been approved as
intrinsically safe.
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1.4 Technical Data
Dimensions (w x h x d)
Ambient temperature
- in operation
- in storage
Humidity
- Annual mean
- 30 days

no condensation
Degree of protection

Explosion protection

Power supply

Current consumption
Number of inputs

Sensors which can be
connected

Number of outputs
Outputs Al, A2

Max. permissible out-
put current per output
Permissible load
Voltage outputs

Loads which can be
connected

1) One standard slot

15.24 mm 1) x 100 mm x 160 mm

-25 to +60°cC
-40 to +85°cC

75%
95%

IP 00
E Ex ib IIc T5

supplied by intrinsically safe volt-
age sources of the I/O power supply
6DS4413-8AA via the I/O bus

Il = max. 30 mA
4

- non-contact sensors in acc. with
DIN 19 234,

- floating contacts

- FM-internal outputs from binary
output modules and limit-value
monitor modules

2

open collector, negative conducting
R; = 150 ohms

Rpnax = 3.65 kohms

+12 V via Ry = 1100 ohms per output

- electropneumatic converters
- solenoid valves approved as in-
trinsically safe
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2 Installation and Commissioning

The module contains electrostatically sensitive components
(EGB) . Regulations about handling such modules must be observed
in order to avoid components being destroyed by electrostatic
charges.

2.1 Settings

User-specific settings can be made by soldering wire jumpers.
When doing so, special care must be taken that the work place
complies with EGB regulations.

We recommend that the work place be provided with antistatic

equipment by EMA (HSMA No. 6Z408 200).

X1 IX2 X3 IX4

("]

[t i
u-!wl‘—g,

[ %)

POus) wng

L)

[ 14 ]
® sgove DCL2Ls|«fs|e]r]e]o|w

v

Fig. 1 Position of solder jumpers

- Setting the sensor type
The signal inputs must be adapted to the sensor type connected
as follows:

Sensor type
Non-contact sensors in acc. Outputs of FM-internal
Input | with DIN 19 234 or floating I/0 modules (transistors
contacts with open collectors)
1 Jumper E,-E, open Jumper E;-E, soldered in
2 Jumper E5-E, open Jumper E3-E, soldered in
3 Jumper Eg-Eg open Jumper Eg-Eg soldered in
4 Jumper E4-Eg open Jumper E5-Eg soldered in
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- Establishing the interlock logic
The interlock logic is established by interconnecting the tag
blocks JX1 to JX4.

Connections can be made as required by the particular applica-
tion, but with the following restriction:

The outputs of module-internal logic elements must not be
connected in parallel. (For module logic design, see Fig. 2)

" Output 2

2 Output 1
15

1

1.1K
——{ 31—
150 Q
l ov
1.1K
—{ < 14
150 Q
l ov

>
'l‘_l4
+
- N oy < ] W =l N | < ] Wi
- 2660666666 < 2loododbdod
x
-1727999°9¢ -1727920¢¢0
| | ] | 1 | ) | o
=
=
= 1|3
~
<|GI=]E GI=IGEI =
] S
—chw\‘rt:nam P = et B s B B ‘;
. < 2
iy ford | <) |y | O L 1l 10 IR I ki
bt >
» Pt
[e[¥EEEEEEE] [V YYYES —~H°
x b3 ]
Tlole9 909000 Tlolo e 0000 ~
~ & o} @ 0] | N of —Nfﬂ‘#lﬂ‘@l\ﬂ
- N ™ < wn] W ~| @
—
|;! [ |j!
/=' /=' /.=, /q\
> + ] + ] + ] + i
o~
i | | | ]
> +
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~

2k
EzT
0 esi0
70—
Ey
Eg 2k
j 6810

Input 1
Input 2
Input 3
Input 4

Fig. 2 Module logic
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2.2 Plugging the Module in
The interlock module can be inserted into any slot of the FM 100

basic or extension subrack. The module can also be inserted or
withdrawn when the FM is ready for operation.

2.3 Connection

-

+7.5V
E1-
+7.5V
E2
+7.5V
E3
+ 7.5V
E4

+ 12V

Al

+ 12V
A2

OOooboooooooooOoonod
WMWY

-
~

Fig. 3 Front panel assignment
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Connecting the inputs

FM- internal
output
module

H Floating sensor as
i per DIN 19234

o (NAMUR)

[

FM cabinet earth

Fig. 4 Connection diagram, inputs

Caution!

When the interlock module is used in potentially explosive areas
(ex zone 1), the following limit values for the sensor circuits
must be observed in accordance with the PTB certificate of con-

formity:

max. permissible inductivity = 300 mH
max. permissible capacity

The connection diagam shows the three possible types of trigger-
ing. When connecting make sure that the relevant interlock module
input is adapted to the sensor type connected (see Section 2.1

"Settings").

= 600 nF
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Connecting the outputs

Solenoid valve

The following applies to the
solenoid valve:

-laS 2mA
-R_ = 3.65kQ

- If the solenoid valve has
no suppressor diode, then
one must be connected
externally.

@ |
Ground bar fitted below
subrack

Electropneumatic converter
module for binary signals

Fig. 5 Connection diagram, outputs

Caution!

When the interlock module is used in potentially explosive areas
(ex zone 1), the following limit values for the load circuits
must be observed in accordance with the PTB certificate of con-
formity:

max. permissible inductivity = 180 mH
max. permissible capacity = 600 nF

The connection diagram shows the wiring principle of the outputs
using the example of triggering a solenoid valve and an electro-
pneumatic converter.
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3 Maintenance

3.1 Method of Operation

The interlock mode is supplied with +12 V via the bus board of
the FM-internal basic or extension subrack. There is no other

connection to the FM 100 I/O bus.

The mode of operation of the module logic is shown in Fig. 2.

3.2 I/O Bus Connector Assignment

Pin d b z

12 - - -

14 | - - -

16 - - -

18 - - -

20 - - -

22 - - -

26 - - -
28 - - -

32 - +12V M2y

10
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3.3 Troubleshooting

Troubleshooting is limited to detecting the defective module by
selectively triggering and checking the signal outputs.

3.4 Debugging

Faults are remedied by replacing the defective module, which must
then be sent in for repair together with a fault description
(please use returned goods form).

On-site repair is not permitted, for reasons of ex protection.

11
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1 Description

1.1 Application

The 6DS1707-8AA analog input module is an input module of the
field multiplexer (FM) which is used acquiring and converting up
to 4 pneumatic standardized signals. The module can be inserted
into any slot of the FM basic or extension subrack.

1.2 Design

The analog input module is a sandwich module measuring 100 mm x
160 mm (h x d) and with a width of 30.48 mm occupies two standard
slots (2 SEPs) in the subrack. The module is contacted with the
I/0 bus by means of a 48-pin ES902 plug connector located at the
rear of the module.

Oon the front are four hose nipples for connecting pneumatic hoses,
potentiometers for correcting of the zero and measuring span of
each channel as well as screw terminals for accepting the conver-
ted electrical measuring signals.

1.3 Mode of Operation
® Measuring signal conversion

Four electropneumatic converters convert the standardized pneumat-
ic signals supplied via hose nipples on the front panel into
standardized electrical signals. The latter are available on the
bus interface to the FM central unit.

The converted standardized signals are also present at screw term-
inals on the front connector for firther processing in controllers,
limit monitors, etc.

e I/0 traffic

The FM central unit communicates with the analog input module via
the I/0 bus connected to the basic and extension subrack. For
each I/O sequence occuring on the I/O bus, the module compares
its own address set using coding plugs with the address present
on the I/0O bus. If the addresses match, the module regards itself
as addressed and sends a feedback code to the data bus. This code
communicates the module type to the central unit.

The central unit sets the amplification of the ADC preamplifier
and sends the analog value to the FM central unit’s analog bus
using these feedback data.
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e Troubleshooting

If several modules erroneously respond when a specific address is
accessed (double addressing), the feedback code is suppressed by
the addressed modules and the field multiplexer is informed that
the currently addressed module has been bypassed. A sticking or
defective triggered relay results in all analog input modules
being blocked.



B8076097-03

1.4 Technical Data

Dimensions (v x h x d) 30.48 mm (2 SEPs)) x 100 mm x 160 mm
Ambient temperature
in operation -25 to +60°C
in storage -40 to +85°C
Humidity
Annual mean 75 %
30 days 95 %
no condensation
Degree of protection IP 00
Explosion protection E Ex ib IIC T5
Voltage supply Supply from central unit’s intrinsically-

safe voltage sources and an I/0O power
supply via the I/O bus.

Ul = +5V +2 %

Uy = +22 V (no-load voltage)
Uy > +10 V (when addressing the
modules)
U4 = '12 v
Current input I, <0.2 mA
I, < 23 mA (multiplexing current for
measuring point relay)
I3 <12 mA
I, < 4mA
No. of input channels 4
Input signal 0.2 to 1.0 bar
3 to 15 psi
Max.input pressure 2.7 bar
Output signal 0.2 bis 1.0 V
Permissible load > 1 kohm
Temperature influence
- Zero
between -25 and +20°C < 0.6 $/10 K
between +20 and +60°C < 0.3 $/10 K
- Measuring span
between -25 and +20°C < 0.7 %/10 K
between +20 and +60°C < 0.3 $/10 K
Linearity and hysteresis <0.3%

1) 1 SEP = 1 standard slot width = 15.24 mm

4
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2 Installation and cOmhissioning

The analog input module for pneumatic standardized signals con-
tains electrostatically sensitive components. Regulations about
handling such modules must be observed during installation and
commissioning in order to avoid components being destroyed by
electrostatic charges.

2.1 Setting

The PCB address must be set before plugging the module into the
FM subrack.

1 Coding jumper 3
2 Coding jumper 8

Fig. 1 Position of the coding jumpers on the coding jack
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- Setting the PCB address
(Possible address range 0 to 26)

Coding socket

0 0 0 0 0 O 0 O
PCB A A O S
address 8 7.6 3 4 3 21
1 1 ] [} [} ! 1 ]

6 6 6 6 6 b6 6 b

00 -1=-1=-1=-1-1-1-1-
01 -l-1-1-1-1x]-1-

02 -l=-1=-1-1X|-1-1]-
03 -{-]=-1-=-1X|X]|=-]-
25 - X|X]=-}=-|X]=-]-
26 - X|IX|=-|X]=-]-]-

X = Jumper inserted

- = Jumper removed

The address is set in binary code by inserting coding jumpers
into the coding jack shown in Fig. 1. When setting the address,
please note that jumper 3 has a significance of 20 and that
jumpers 1 and 2 are insignificant.

2.2 Plugging the Module in

The analog input module for standardized pneumatic signals can be
inserted into any slot of the FM basic or extension subrack, al-
though preferably into the double width slots of the extension
subrack. Insertion can also be carried out whilst the field multi-
plexer is switched on.
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2.3 Connecting the Field Cables

ja 4+ st \Im

Hose nipple for pneumatic signals
Adjuster for measuring span
Adjuster for zero

Terminals for output signals

S WD

Fig. 2 Front connector assignment

Compressed air hoses (e.g. hose 2 x 1 DIN 7715 Viton) coming from
the field system must be attached to the hose nipples on the front

panel.

A voltage proportional to the air pressure (0.2 to 1 V) is applied
to the front panel terminal for further processing (e.g.monitoring
a limit monitor, triggering a closed-loop control module, etc.)
and can be directly connected to the analog value inputs of FM-
internal modules. The following requirements must be met when con-
necting the voltage outputs to the inputs of FM-external modules
or devices:

- The load to be connected must be greater than 1 kohm.

- When installed in hazardous plant sections (Ex zone 1), the
inductivity and capacity of the load circuit may not exceed the
limit values listed below.

Max. permitted inductivity 1.5 mA
Max. permitted capacity 300 nF
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2.4 Calibration

The electropneumatic converters are factory-set to an output
voltage of 0.2 to 1 V with a pneumatic input signal of 0.2 to 1

bar.

Should this setting require changing or slight correction, this
can be done for each channel by means of setting potentiometers
on the front panel of the module.

The zero point and measuring span must be set sperately.

Any adjustment must be be repeated several times since the compen-
sating potentiometers influence each other reciprocally.

Output values can be checked at the screw terminals on the front
panel using a measuring instrument approved for the Ex area.
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3 Maintenance

3.1 Method of Operation

Electropneumatic

converter 1
0.2to 1V
Compressed e Multiplexer
airinput 1 /@
0.2to 1 bar () - < o)
« +—o
/EI ‘ N \ T~ O +Um
e —1—O 1
ov o SN '
: ' l——ﬁ.\-—————o-um
. A A !
Electropneumatic i
converter 4 ov 0 A0
0.2to 1V O Al
C‘ompresg‘ed e
airinput
0.2to 1 bar *0*’@
’I I ‘ | ————0 A2
ov L& A :
Address [—O0 A7
comparator |
B
+ —
Output 1 @ .
! . |
- b i e
1 . setting
‘@ b [-& . 292%%9¢%¢
Output 4 i ; L5V < | ! 1]
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+5V L. .
&< o D7
D7 O FG
o DU
+Uy/-Uy Analog bus
A0 to A7 Address lines
DO to D7 Data lines
FG Enable
DU Data transfer

Fig. 3 Block diagram
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Data traffic between the pneumatic analog input module and FM
central unit is carried out via the I/O bus interface.

The following pulse diagram shows the I/O sequence.

—< Address \ >——- Adress bus

= .

I

_/ l Data bus

é

_/

Feedback code

CEE e P

N\
1
|
1
]
]
1
1
'
i
]
)
1
|
1
]
]

K
]

—/ : N—FE
rm———— : Y ainiabedabedeiededeindedady I st -~
ya AN :I AN PS
]
7N E Read in data bus
1
| L
] /: N—o Relay multiplexing
]
] !
: E / N—— Coding
]
] ]
: ] T N— Analog value scan
| Relay E
| pickup
! delay |
—)0' =4.._...

The channel-specific feedback code is sent to the data bus when
the first enable pulse (FG) is transmitted.

Feedback code 0 i 0 0 0 0 0 1

| |
Module type Measuring range

With the second FG pulse and data transfer (DU), the pneumatic
input module connects the addressed measuring channel to the
analog bus. After a waiting time (relay pickup delay + ADC re-
sponse time), the central unit triggers the coding function and
transfers the values obtained to the higher-level automation
system.

If addressing occurs fault-free, the pneumatic analog input module
generates a voltage level of approx. 2.4 V on the fault line (FE)
of the I/0 bus.

Should double addressing occur (several I/0 modules switched to
same address), the channel feedback signal is suppressed and the
voltage level on the FE line increases to U > 3 at the time of
addressing.

10
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If the multiplexing relay on an analog input module remains stuck
(hardware defect), a "1" signal is sent to the PS line whenever
fault-free analog inputs are triggered, thus blocking the multi-
plexing of further relay contacts. The central unit recognizes the
faulty channel relay by the fact that a "O" signal only occurs on
the PS line when the faulty channel responds.

Should the faults described above occur, then the central unit
transfers error messages to the higher-level automation system.

3.2 I/O Bus Connector Assignment

Pin d b z
2 Um + Um- -
4 - Mz
6 - - -
8 FG - DU
10 - A0 Al
12 A2 A3 Ad
14 A5 A6 A7
16 DO D1 D2
18 D4 D4 D5
20 D6 D7 Mg
22 FE - PS
24 - +5V Msy
26 - - -
28 - +22V | Mjy
30 - - -
32 -12V | +12V | My

3.3 Troubleshooting

Faulty I/O0 modules are signalled to the higher-level automation
system by I & C error messages. For an explanation of the error
messages and troubleshooting procedure see the FM 100 instructions
(Order No. C79000-B8076-C090).
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3.4 Debugging

Faults can be remedied by replacing the defective module, which
should then be sent in for repair together with a fault descrip-
tion (please use returned goods form).
On-site repairs are not permitted for reasons of Ex protection.
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Item Description Order No. Makers Zegroaps Nug;ber Contained
: : u r in, or
designation *) product |applicable
from Rev.
level
1 |interface module for FM 100 6DS1304-8AA R x)
2 | Mother board for safety isolator C79451-A3224-8120 N x)
3 | Channel board for safety isolator C79451-A3224-B125 R x)
4 | Centralunit module 6DS4900-8AA R x)
5 | Power supply module for /O modules 6D54413-8AA R X)
6 |Power supply modules for transmitters 6D54418-8AA N x)
7 | Mains filter 6DS4408-8CA N 1
8 |Remote cable connector board 6D59918-8DA N X)
Sealing rubber for central unit and power
9 |supply modules C79451-A3224-Y3 N X)
10 |Terminal temperature sensor C€79211-A3003-830 N 2
Fa.Stahl
11 | Switch assembly for mains switch W79050-X201-U! Peter Henleinstr N x)
8500 Nurnberg
Order No.
8008/2-002
12 |Fuse, 0.63 A fast blow W79054-L1010-F630 N 1 Item 1
13 [Fuse, 0.315 A medium delay W79054-L1010-M315 N 1 Item 2
1/0 Modules
Binary input module with 8 channels for
14 |floating binary transmitters and FM- R X)
internal active M signals 6DS1610-8AA
Binary input module with 8 channels for
15 |non-contact sensors (NAMUR) 6DS6DS1611-8AA R X)
Analog input module with 4 channels for
16 |thermocouples, resistance thermometers R x)
and potentiometers 6DS1706-8AA
Analog input module with channels for
1 7 current/voltage signals and transmitters 6DS1708-8AA R x)
18 |Limit monitor module with 2 channels 6DS1710-8AA R x)
19 |Binary output module with 8 channels 6DS1612-8AA R X)
20 |Interlock module 6DS1506-8AA R x)
21 |Scanning repetition module 6D51912-8AA R x)

*) RO = Repairable, no exchange part

R
N

x) system-specific assembly

Place of delivery:

1 = Repairable
= Not repairable

TELEPERM M

FM 100 Field Multiplexer

E MA-ED
Erlangen

C79000-E8076-C090-03

Sheet:

2sh




item Description Order No. Makers ‘-;l:g[‘e; Nugzl:ef %Ofgtained
1 H in,or
designation *) product |applicable
from Rev.
level
Analog output module with 4 channels
22 |otosmA : 6DS1712-8BA R x)
Pneumatic analog input module with 4
23 |channels 6D$1707-8AA R x)
Pneumatic Reducer Assembly
24 | Pressure regulator, complete C79302-Z38-A1 N 1
F.Bickel GmbH
25 |Airfilter 1829207034 Kneippstr. 11
6720 Speyer
Order No. N 1 Toitem 30
1829 207034
F. Bickel GmbH
26 |Pressure gauge 1827231012 Kneippstr. 11
6720 Speyer
Order No. N 1 Toitem 30
1827 231012
*) RO = Repairable, no exchange part
R1 = Repairable | TELEPERM M

x)

N = Notrepairable
system-specific assembly

Place of delivery: E MA-ED

Erlangen

FM 100 Field Multiplexer

C79000-E8076-C090-03

Sheet:

2sh




SIEMENS

con e

Siemens Aktiengesellschaft

The reproduction, transmission or use of this docu-
ment or its contents is not permitted without express
written authority.

Offenders will be liable for damages. All rights, in-
cluding rights created by patent grant or registration
of a utility model or design, are reserved.

© Siemens AG 1985

Order No.: C79000-E8076-C090-03
Order from: Gerdtewerk Karisruhe
Printed in the Federal Republic of Germany



WSIIUILA&ESU U 6

cll]

I® DEsSLSUISIr WU i

@

INTISINIY

Vorschlage  Korrekturen
Suggestions Corrections
Propositions Corrections
Propuestas  Correcciones
: Far Druckschrift bzw.
Siemens AG ar Drucks 'h b Handbuch
. For instructions or manual
Geratewerk Karlsruhe, AZP Pour I'imprimé ou le manuel
Para folleto o manual
Postfach 21 12 62
~ - . . Titel/Title/Titre/Titulo
Ostliche Rheinbriickenstr. 50
D-7500 Karlsruhe 21
Absender/From/Expéditeur/Expeditor Bestell-Nr./Order No./ N° de rét/N° de ped.
Name/Name/Nom/Nombre y apellido
Firma/Dienststelle - Company/department - Firme/service - Empresa/Seccion
Anschrift/Address/Adresse/Direccion Telefon/Telephone/Téléphone/Teléfono
Soliten Sie beim Lesen dieser Un-  If you detect some printing faults Si, lors de la lecture de ce docu- Si encuentra Usted erratas de
terlage auf Druckfehler gestoBen sein. while reading this document, please ment, vous trouvez des fautes d'im- imprenta, por favor, inférmenos
so bitten wir Sie, uns diese mit- inform us using this form. We would primerie, nous vous prions de nous  utilizando este formulario. Le roga-
zuteilen. Ebenso sind wir far also be grateful for your sugges- en faire part dans ce formulaire. mos que nos communique tambien
Anregungen, Hinweise und Ver- tions, remarks or improvement Nous serions aussi reconnaissants  las reclamaciones, indicaciones, y
besserungsvorschiage dankbar. propositions. de recevoir vos sugggstions, propuestas de mejoramiento.
Bitte die Besteli-Nr. der betref-  Please fill in the Order No. of remarques et propositions d'ame- iNo olvide el n° de ped. del
tenden Druckschrift oder des the affected document! lioration. Indiquez s.v.p. le n° de f{glleto, por favor!

référence de 'imprimé ou du

Handbuches oben eintragen! )
manuel concerne.

Vorschlige und/oder Korrekturen | Propositions etou corrections
Suggestions or/and corrections Propuestas y/o correcciones

Bestell-Nr./Order No./No de réf./No de ped.: C79000-B8775-C596-02



I WSIIULLSUL 8

@

I DesStSIi=r Wy uiuul

g

INTINSRIG

Siemens AG

Geratewerk Karlsruhe, AZP
Postfach 21 12 62

Ostliche Rheinbriickenstr. 50

D-7500 Karlsruhe 21

Para folleto o manual

Vorschlige  Korrekturen
Suggestions Corrections
Propositions Corrections
Propuestas Correcciones

Fuar Druckschrift bzw. Handbuch
For instructions or manual
Pour 'imprimé ou le manuel

Titel/Title/Titre/Titulo

Absender/From/Expéditeur/Expeditor
Name/Name/Nom/Nombre y apellido

Teleton/Telephone/Téléphone/Teléfono

Sollten Sie beim Lesen dieser Un- If you detect some printing faults
terlage auf Druckfehler gestoBen sein. while reading this document, please
so bitten wir Sie, uns diese mit- inform us using this form. We would
2uteilen. Ebenso sind wir fur also be grateful for your sugges-
Anregungen, Hinweise und Ver- tions, remarks or improvement
besserungsvorschlage dankbar. propositions.

Bitte die Bestell-Nr. der betref-  Please fill in the Order No. of
fenden Druckschrift oder des the affected document!

Handbuches oben eintragen!

Si, lors de la lecture de ce docu-
ment, vous trouvez des fautes d'im-
primerie, nous vous prions de nous
en faire part dans ce formulaire.
Nous serions aussi reconnaissants
de recevoir vos suggestions,
remarques et propositions d’amé-
lioration. Indiquez s.v.p. le n° de
référence de 'imprimé ou du
manuel concerne.

Si encuentra Usted erratas de
imprenta, por favor, informenos
utilizando este formulario. Le roga-
mos que nos communique también
las reclamaciones, indicaciones, y
propuestas de mejoramiento.

iNo olvide el n° de ped. del
folleto, por favor!

Vorschlage und/oder Korrekturen | Propositions et/ou corrections
Suggestions or/and corrections Propuestas y/o correcciones

Bestell-Nr./Order No./No de réf./No de ped.: C79000-B8775-C596-02



Vorschlage  Korrekturen
Suggestions Corrections
Propositions Corrections
Propuestas  Correcciones

Siemens AG Far Druckschrift bzw. Handbuch
For instructions or manual

Geratewerk Karlsruhe, AZP Pour l'imprimé ou le manuel
POStfaCh 21 12 62 Para folleto o manual
Ostliche Rheinbriickenstr. 50

Titel/Title/Titre/Titulo

D-7500 Karlsruhe 21

Absender/From/Expéditeur/Expeditor
Name/Name/Nom/Nombre y apellido

WSIIUILASUU 6

all

I DesLsSil=r Wi luidd

.

(INTTRSHIRI

Anschritt/Address/Adresse/Direccion Telefon/Telephone/Téléphone/Teléfono
Sollten Sie beim Lesen dieser Un- If you detect some printing faults Si, lors de la lecture de ce docu- Si encuentra Usted erratas de
terlage auf Druckfehler gestoBen sein. while reading this document, please ment, vous trouvez des fautes d’im-  imprenta, por favor, informenos
so bitten wir Sie, uns diese mit- inform us using this form. We would primerie, nous vous prions de nous  utilizando este formulario. Le roga-
zuteilen. Ebenso sind wir fur also be grateful for your sugges- en faire part dans ce formulaire. mos que Nos communique también
Anregungen, Hinweise und Ver- tions, remarks or improvement Nous serions aussi reconnaissants  las reclamaciones, indicaciones, y
besserungsvorschlage dankbar. propositions. de recevoir vos suggestions, propuestas de mejoramiento.
Bitte die Bestell-Nr. der betref-  Please fill in the Order No. of remarques et propositions d'ame-  jNo olvide el n° de ped. del
tenden Druckschrift oder des the atfected document! lioration. Indiquez s.v.p. le n° de f{oileto, por favor!

référence de imprimé ou du

Handbuches oben eintragen! k
manuel concerne.

Vorschlage und/oder Korrekturen | Propositions et/ou corrections
Suggestions or/and corrections Propuestas y/o correcciones

Bestell-Nr./Order No./No de réf./No de ped.: C79000-88775-C596-02



WSHIUILESUU 8

all

SEIEICSIACS N i\ O RIICH

@

NUIGUUL

Siemens AG

Vorschlage  Korrekturen
Suggestions Corrections
Propositions Corrections
Propuestas Correcciones

Far Druckschrift bzw. Handbuch
For instructions or manual

Geratewerk Karlsruhe, AZP Pour I'imprimé ou le manuel

Para folleto o0 manual

Postfach 21 12 62

Titel/Title/Titre/Titulo

Ostliche Rheinbriickenstr. 50

D-7500 Karlsruhe 21

Absender/From/Expéditeur/Expeditor
Name/Name/Nom/Nombre y apellido

Anschrift/Address/Adresse/Direccion Telefon/Telephone/Téléphone/Teléfono
Sollten Sie beim Lesen dieser Un- If you detect some printing faults Si, lors de la lecture de ce docu- Si encuentra Usted erratas de
terlage auf Druckfehler gestoBen sein. while reading this document, please ment, vous trouvez des fautes d'im-  imprenta, por favor, informenos
so bitten wir Sie, uns diese mit- inform us using this form. We would  primerie, nous vous prions de nous utilizando este formulario. Le roga-
zuteilen. Ebenso sind wir fur also be grateful for your sugges- en faire part dans ce formulaire. mos que nos communique también
Anregungen, Hinweise und Ver- tions, remarks or improvement Nous serions aussi reconnaissants las reclamaciones, indicaciones, y
besserungsvorschlage dankbar. propositions. de recevoir vos suggestions, propuestas de mejoramiento.
Bitte die Bestell-Nr. der betref-  Please fill in the Order No. of remarques et propositions d'ame-  ;No olvide el n° de ped. del
fenden Druckschrift oder des the atfected document! lioration. Indiquez s.v.p.le n® de folleto, por tavor!

référence de I'imprimé ou du

Handbuches oben eintragen! 1
manuel concerne.

Vorschliage und/oder Korrekturen | Propositions et/ou corrections
Suggestions or/and corrections Propuestas y/o correcciones

Bestell-Nr./Order No./No de réf./No de ped.: C79000-88775-C596-02



