T~

Module and
Application Description

BBC

BROWN BOVERI

GKWE 705 326 E, edition 09/86

PROCONTROL 44
Transfer

BUS Coupling Module
Station-Bus / 10-Bus

88QT02-E/R1013

Application

The 88 QT02-E/R1013 bus coupling module serves to
interconnect the station-bus and the I0-bus.

It provides data communication between these two

bus systems and also permits data processing in
addition to pure data transfer.

At the station-bus, the module acts like a com-
bined input and output module which can receive
up to 192 telegrams from and transfer up to 192
telegrams to the station-bus.

In relation to the I10-bus, the module has the
function of a bus control module in that it con-

trols data communication.

DIFFERENCES BETWEEN
MODULE VERSION R1013

MOLULE ~ VERSION R1CG11  AND

Compared with module version R1011, version k1013
offers the following additional capabilities:

- Provision for direct input and output of
telegrams on the same 10-bus
- Extension of updating to control modules

connected to the I0-bus
- Deactivation of plausibility check if desired

- Modification of data type for
modules 81 EBI10

binary input

- Extension of diagnostic telegram under register
address 211 to include error code 5: process
disturbance in the input module.

Features

The module can be plugged into every multi-pur-
pose processing station of the PROCONTROL bus
system; it has a slot requirement of 2 divisions.

It incorporates:

- A standard interface SS to the station-bus.

- A standard interface SEA to the I0-bus.

In contrast to the I0-bus input or output mod-
ules, it actively controls the lines for clock
and for the addresses.

- A standard
83 RPO1.

interface SRP to the RAM Pack

At the station-bus, the module behaves 1Tike a
combined input and output module; its module ad-
dress, 1like that of all station-bus modules, re-
lates to the place of installation.

In its function as a bus control module, it ac-
tively controls data transfer on the I10-bus.

It continuously checks the allocation of the I0-
bus to I0-bus input modules and transfers their
data to the station-bus.

It cyclically supplies the projected I10-bus out-
put modules with the data received from the sta-
tion-bus.

Proper functioning of the I0-bus and of the con-
nected I0-bus modules is menitored.

Disturbances are signalied to the higher-order
system by means of two diagnostic telegrams, and
additionally signalled on the module via two
light-emitting diodes.

The module includes provision for updating the
10-bus allocation to input or output modules and
for simulating output data.
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Description

Basically, the module consists of two functional

blocks, a I0-bus-specific one and a station-bus-

specific one, which are interfaced by two shared
memories.

The performed functions include the following:

- Sequential control on the I0-bus by active op-
eration of I0-bus lines CLK and ADR.

- Conditioning of the data in input direction by
input signal monitoring, limit value formation,
linearization and event detection.

- Conditioning of the data in output direction by
marshalling and measuring range extension.

- Controlled data communication with the sta-
tion-bus.

- Monitoring of the functions of the 10-bus mod-
ules and diagnosis message to the station-bus.

- Monitoring of its own functions and diagnosis
message to the station-bus.

- Documentation update of 10-bus allocation to
I10-bus modules for the station-bus.

- Simulation of output data.
The module consists of two printed circuit boards.

The upper printed circuit board, the station-bus-
specific section, contains processors and various
memory modules. It is accommodated on the stan-
dard printed circuit board "Station bus adaption
version R1400" and 1is provided for communication
between the module and the station-bus.

The 10-bus-specific section is Tlocated on the
lower printed circuit board of the module. It is
responsible for the smooth running of operations
on the I0-bus.

The interface with the I0O-bus is potential-iso-

lated by optocouplers.

The individual module functions are described in
more detail below.

INITIALIZATION

Initialization is the process of setting the bus
coupling module to a defined initial state and
establishing the allocation of the I[0-bus (cre-
ating the bus allocation list).

Initialization is carried out:

- by application of the voltage (plugging-in of
the module).

- after reception of the instruction telegram
"reset processing".

During the initialization phase, the light-emit-
ting diode for disturbance annunciation, STEA,
emits a flashing light for approx. 4 seconds in
order to allow the I0-bus modules to reach the
ready status.

The status message in status register 248 indi-
cates that normal processing has been started.

PLUGGING-IN OF MODULES AT THE IG-BUS

The bus coupling module 88 QT02 and the I0-bus
nodules can be plugged in during operation. More
detailed information 1is given in the section
“"Features" in the module descriptions of the in-
dividual IG-bus modules.

When the bus coupling module is plugged in, its
initialization is performed automatically and the
I0-bus 1is connected to the station-bus after the
initialization phase.

Only one bus coupling module can be used per I0-
bus.

10-bus modules are unable to function without bus
coupling modules since they need the bus control
functions of the bus coupling modules for proper
operation.

By pressing the reset pushbutton RST on the front
of the bus coupling module, the I0-bus allocation
list with input modules 1is completely updated;
this 1is necessary whenever a new I0-bus module
has been plugged in.



Processing

Both functional blocks, i.e. the I0-bus-specific
section and the station-bus-specific section of
the module, cooperate via the shared memories.

While the IO-bus-specific section cyclically up-
dates the data in the send shared memory and cyc-
lically reads out the data in the receive shared
memory, the station-bus-specific section ensures
evaluation and conditioning of the shared memory
data.

The I10-bus-specific section scans the input mod-
ules connected to the I0-bus, on the basis of the
10-bus allocation 1ist, checks the incoming data
for plausibility and passes them on to the send
shared memory.

The processing frequency is adapted to suit the
rate of change of the individual data types, e.g.
binary values are scanned much more frequently
than analog values.

Furthermore, the data for I0-bus output modules,
which were conditioned on the basis of the mar-
shalling information and the range code, if
available, are output to the I0-bus.

Data exchange between the I0-bus-specific section

and the I0-bus modules takes place by means of
10-bus telegrams.

The formats of the address, data and specifica-
tion telegrams for the individual 10-bus modules
are specified in the sections "Formation of tele-
grams" of the respective module description.

The general telegram structure on the 10-bus is
dealt with in the operating principles descrip-
tion "10-bus, characteristics and system data,
GKWE 705 333".

In the case of input modules, the module type is
recognized with the aid of the specification
telegram, ana the signals are conditioned ac-
cordingly.

Output modules are projected, the processing
function to be performed by the coupling module

being defined by plant-specific planning.

The following processing functions are performed.
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In input direction:

- Binary values: Event acquisition

- Analog values: Input signal-limit value and
threshold value monitoring,
event acquisition  (1inear-

ization with analog tempera-
ture values)
- Counter values: Operating mode 2 x 16 bit
counter,
Operating mode 1 x 32 bit
counter
(no event acquisition)

In output direction:
- Binary values: Marshalling to optional IO-

bus output address 0 ... 255
Single bit marshalling
- Analog values: Marshalling to optional 1I0-
bus output address 0 ... 255
Expansion of the respective
output value

It is possible to output a station-bus telegram
or a telegram received from the I0-bus to various
10-bus addresses and, for instance, to provide

for different measuring range expansions with the
same analog value.

Data communication with the station-bus is han-
dled by the station-bus-specific section using
station-bus telegrams.

The bus coupling moduie participates in the sta-
tion bus communication in the same way as every
station-bus input or output module; its module
address is related to the place of installation
(source location address).

INPUT SIGNAL MONITORING

The analog values of the analog input modules
connected to the I0-bus are monitored for plaus-
ibility within permanently set limits.

The monitoring feature responds when the input
signal exceeds 118 % or falls below -6 % of the
set measuring range.

If the monitoring feature responds, bit 14 is set
in diagnosis register 246 (process disturbance).

However, the disturbed measured value is trans-
ferred together with the set disturbance bit. In
addition, light-emitting diode ST is set.
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LIMIT SIGNAL FORMATION

During processing of an analog value read in from
the I0-bus, a comparison with up to four relevant
1imit values is carried out.

The position of the analog value relative to
these four limit values 1is recorded in a special
limit value telegram which is entered in the send
shared memory register that follows the analog
value. (Even register address for analog value,
the following odd register address for limit
value information. Under the subsequent odd
10-bus address, the associated I0-bus input
module transfers the specification telegram.)

The 1imit value register following the respective
analog value register is designed according to
data type 3.

In addition, the difference is formed between the
current analog value and the last-transferred
analog value of the function unit.

If this difference is larger than the specified
threshold value, event annunciation for this
value is initiated.

In addition, the following details must be filed
for each limit value:

- One of the four hysteresis values stated in the
following can be assigned to every individual
1imit value.

HYT = 0.39 %; HYZ = 1.56 %*; HY3 = 3.12 %;
HY4= 6.25 %
* Standard setting

- The hysteresis can be above or below the Timit
value, depending on whether violation of the
minimum or maximum limit value is to be inci-
cated.

Alteration of a 1limit signal is signalled as
event to the station-bus.

If the input signal monitoring responds, all pro-
jected 1imit signals (GOXX, GUXX) assigned to the
measured value are set to "0", and the distur-

bance bit (MXX, SMX) is set to "1" (see te]egram>

allocation}.

The range for Timit values is 0 % - 110 % of the
set measuring range.

LINEARIZATION

Analog values from temperature input modules are
linearized by the processing section.

Linearization is achieved by comparing lists.
EVENT GENERATION

Since I0-bus modules have no event capability,
this function is taken care of by the bus coup-
1ing module.

Normally, the bus coupling module 1is requested
cyclically by the PROCONTROL bus system to trans-
fer its data. If values change within this cycle
time, this is treated as an "event".

The bus coupling module recognizes as event:
In the case of analog input modules:

~ Response of a 1imit signal.

- Response of the input signal monitoring.

- Alteration of a measured value by more than the
permissible set value (threshold value), re-
lated to the last value transferred to the sta-
tion-bus.

In the case of binary input modules:
- Alteration in any bit in the data telegram.

When an event occurs, the new values are trans-
ferred with priority to the PROCONTROL bus system
according to the modalities of event-oriented
transfer.

MARSHALLING OF OUTPUT VALUES

Using the marshalling list, the values received
from the station-bus on the basis of the bus ad-
dress 1list and stored in the receive shared mem-
ory can be assigned to any of the I10-bus output
addresses 0...255.

For analog values, this is done in connection
with the range code 1list, which can be used to
expand the analog values.

For binary values, every individual bit can be
marshalled with the aid of the marshalling 1list
in connection with the bit multiplex table.



Addressing and data communication with
the station-bus

Data exchange between the module and the sta-
tion-bus is effected via the two shared memories
of the bus coupling module, where the incoming
station-bus telegrams as well as the station-bus
telegrams to be transferred are buffered.

For this purpose, the senda shared memory incor-
porates source registers for station-bus tele-
grams to be transferred, while the receive shared
memory contains sink registers for station-bus
telegrams to be received.

INPUT MODULES

The I0-bus input function units are allocated to
the source registers of the send shared memory
using address switches on the I0-bus moduies
(1 to 1 allocation).

The even-numbered source register contains the
data telegram.

The subsequent odu-numbered source register con-
tains:

- The relevant Timit value telegram for analog
inputs.

- A blank telegram for all other input modules
{exceptions 81 EB10 and 81 EZ10 in 32-bit mode).

If an 10-bus telegram from source modules of the
I0-bus fails to arrive, the associated regular
data telegram to the station-bus (which can be
evaluated by the sink registers) is also missing,
so that sink monitoring can become effective.

The telegram allocation is shown in detail in the
following telegram table.
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OQUTPUT MODULES

The bus address list contains the source location
addresses of all telegrams which are to be re-
ceived by the module, and their allocation to the
sink registers of the receive shared memory.

The allocation of the sink registers of the re-
ceive shared memory or, in the case of direct
transfer (I0-bus - 88 QT02 - I0-bus), the alloca-
tion of the registers in the send shared memory
to the I0-bus output function units does not take
place in 1 to 1 allocation, but is rather deter-
mined by specifications of the user (marshalling
list).

Bus address 1list and marshalling list are filed
on PROMs 1in the user memory.

Received telegrams whose addresses are not in-
cluded in the bus address 1ist are ignored by the
moduie.

Received telegrams whose addresses are included
in the bus address list are written into the sink
registers cf the receive shared memory.

The bus address 1ist and the marshalling list are
generated automatically by the transfer program
when the address is entered.

CONTROL MODULES

The control modules, as combined input/output
modules, are of a special nature.

The bus coupling module sends a telegram to the
SR module of the I0-bus under an even-numbered
10-bus address. It receives a telegram from the
SR module of the I0-bus under the next odd-num-
bered I0-bus address.

The SR modules of the I0-bus have the address ex-
tension 0. The starting address range valid for
these modules is the same as for the binary input
modules 81 EB10 0...190 (191 is automatically re-
served for the sequence address).

The telegram transferred by SR modules is treated
by the bus coupling module Tike the telegram of a
binary 1input module 81 EBI0 (event Tlocation,
1 to 1 allocation).

The telegram transferred by the bus coupling mod-
ule is treated like the telegram to a binary out-
put module 81 AB10 (bus address 1list, marshalling
list).



88 QT02/R1013/6

TELEGRAM ALLOCATION OF THE SEND SHARED

MEMORY BY INPUT MODULES.

P
10 BUS| Reg.- | Information Telegram
Addr. | no g DA
— Bit position —_—
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
n+ n+ Analog value 81 EA10 vz 100 | 50 25 1125 6,25 (3,125| 1,56 | 0,78 | 0,39 | 0,195| 0,097 | 0,048 5
256 256 FEX (1..32) % % % % % % % % % % % % 0 0 S8
n+1+|n+1+] Limivalue
256 256 FEX (1 ...32) 0 0 0 |GOX4|GUX4| MX4 |GOX3|GUX3 | MX3 |GOX2| GUX2 | MX2 |GOX1|GUX1 | MX1 | SMX 3
n+ n+ Analog value 81 EA11 vz 100 50 25 12,5 | 6,25 (3,125} 1,56 | 0,78 | 0,39 | 0,185(0,097 | 0,048
256 256 FEX (1 ..16) % % % % % % % % % % % % 0 0 SB 5
n+1+| n+1+ | Limitvalue
256 256 FEX (1 ...16) 0 0 0 |GOX4|GUX4| MX4 |GOX3|GUX3! MX3 |GOX2{GUX2| MX2 |GOX1|GUX1| MX1 | SMX 3
n+ n+ Binary value 81 EB10 )
256 256 FE1 .16 EB16 | EB15 | EB14 | EB13 | EB12 | EB11 | EB10 | EBO9 | EBO8 | EBO7 | EBO6 | EBO5 | EBO4 | EBO3 | EBO2 | EBO1 1
n+1+|n+1+]| Binary value 81 EB10
256 256 FE17 .32 EB32 | EB31 | EB30 | EB29 | EB28 | EB27 | EB26 | EB25 | EB24 | EB23 | EB22 | EB21 | EB20 | EB19 | EB18 | EB17 1
n+ n+ Binary value 81 EB11
256 256 FE1..4 0 0 0 R4 NR4 0 R3 | NR3 0 R2 | NR2 0 R1 NR1 o} SM1 1
n+1+| n+1+
256 256 Blank telegram 11
n+2+|n+2+| Binary value 81 EB11
266 256 FE5 .8 0 0 4] R8 | NR8 0 R7 | NR7 0 R6 | NR6 0 R5 | NRS 0 SM2 1
n;s::: n;-;:: Blank telegram n
n+4+|n+4+| Binary value 81 EB11
256 | 256 | FE9. 12 0 0 0 | R12 [NR12| 0 | R11 [NR11| 0 | R10 [NR10| O | R9 | NR9 | 0 | SM3 1
n:556+ n2+556+ Blank telegram 1
n+6+|n+6+| Binary value 81 EB11
256 256 FE13..16 0 0 0 R16 | NR16 0 Ri5 |[NR15| 0 R14 |NR14 0 R13 | NR13 0 SM4 1
n_2+—576+ n:576+ Blank telegram 11
n+ n+ Temp. value 81 ET10 vz 100 50 25 | 125 | 625 |3,125| 1,56 | 0,78 | 0,39 | 0,195|0,097 |0,048 ME | MB sB 6
256 256 FEX{(1..160r1..32) % % % % % % % % % % % %
n+1+|n+1+| Limitvalue
256 | 256 | FEX({1..160r1..32) 0 0 0 |GOX4|GUX4| MX4 |GOX3|GUX3| MX3 [GOX2|GUX2| MX2 |GOX1|GUXT| MX1 | SMX 3
n+ n+ Resistance value 81 EW10 100 50 25 12,5 | 6,25 |3,125| 1,66 | 0,78 | 0,39 | 0,195|0,097 | 0,048
256 | 256 | FEX(1..16) Vol w % | % % | % | % | % | % | % | w | % |ME|MBSBGS
n+1+|n+1+| Limitvalue
256 | 256 | FEX(1..16) 0 | 0 | O |GOX4|GUX4| MX4 |GOX3|GUX3| MX3 |GOX2|GUX2| MX2 |GOX1|GUX1| MX1.| SMX 3

x see page /9
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TELEGRAM ALLOCATION OF THE SEND SHARED MEMORY BY INPUT MODULES (continued).

*|
10 BUS| Reg.® )
Addr. o Information Telegram DA
4—  Bit position _—
15 14 13 12 1 10 9 8 7 [} 5 4 3 2 1 0
n+ n+ | Counter value 81 EZ10
256 256 FE1 0 2!3 2!2 2” 2!0 29 28 27 26 55 2‘ 23 22 2I 20 SB 4
n+1+|n+14| 16 bit word length
256 256 | Op. mode: binary Blank telegram 11
n+2+|n+2+}| Counter value 81 EZ10 0 13 212 21 210 29 o8 o7 o8 o8 o 23 92 ot 20 SB 4
256 | 256 | FE2
n+3+|n+3+| 16 bit word length
256 | 256 | Op. mode: binary Blank telegram "
n+ n+ Counter value 81 EZ10 vz 913 ot o1 210 20 08 27 o6 o8 o4 P 22 Al 20 sB 4
256 | 256 | FE1
n+1 | n+1 | 16 bit word length
Bl 5
256 256 Op. mode: code conversion ank telegram "
n+2+|n+2+| Counter value 81 EZ10 vz 212 212 ot 20 29 28 o7 26 08 24 2 22 2! 20 SB 4
256 256 FE2
n+3+]n+3+| 16 bit word length
256 256 Op. mode code conversion Blank telegram "
Data byte Consecutive Yk Consistency Aok
byte no. identification
n+ n+ Counter value 81 EZ10 o) 22 2% 227 2% 2% 2% 2% 0 0 0 0 SB 29
256 256
n+1+|n+1+ 222 22! 22 219 218 217 216 218 ) 0 0 1 sSB 29
256 256
n+2+|n+2+| 32 bit word length P ot 012 ol 210 29 28 27 0 0 1 0 sB 29
256 256 Op. mode: binary
nt3+|nt+3+ 22 L2 |2t | 22| 2| 20 i 22 |s8B| 0| 0| 1 1 sB | 29
256 256
n+ [ 0+ | Counter value 81 EZ10 VZ | vz | vz | 2% | 2% | 2% 2¥ | 2% o 0 0 0 sB 29
256 256
n+1+| n+1+ 922 o2 2% o1 28 217 o1 218 0 0 0 1 SB 29
256 256
n+2+|n+2+| 32 bit word length ) o1 210 212 2t 210 Pl 28 o7 0 0 1 0 SB 29
256 256 Op. mode. code conversion
nt3+n+3+ 20 | 25 | 2t | 22 | 2 20| 22 |sB o 0 1 1 sB | 29
256 256
Updating Type of coupling module 0
210 Bus coupling module {Bus coupling module 88 QT02 = 6) 0 0 0 0 0 0 0 0
211 Diagnosis signals Processing Address extension IO BUS modute address or
10 BUS 10 BUS disturbed 10 BUS modules additional information 0
246 Standard Processing and Bus adaption Reception Transmitter
diagnosis telegram process disturbed disturbed disturbed disturbed 0
Standard X
248 | s telegram Standard status annunciations GA =0 - 58 0

* *k_ xxx see page /9
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TELEGRAM ALLOCATION OF THE SEND SHARED MEMORY BY INPUT MODULES (continued).

24
I?AdBdL:S Rneg - Information Telegram DA
+— Bit position Ema——
15 14 13 12 11 10 9 8 7 [} 5 4 3 2 1 0
83 SR10 10 BUS receive telegram at 83 SR10 from
1 ... 16 station BUS telegrams (bit-by-bit marshalling)
n Receive telegram
E16 | E15 | E14 | E13 | E12 | E11 | E10 | E09 | EO8 | EO7 | EO6 | EO5 | EO4 | EO3 | EO2 | EO1
FE1 + FE2
n+1 | n+14+]| Send telegram I
256 FE1 + FE2 A6 | A15 | A14 | A13 | A12 | A11 | A10 | AO9 | AO8 | AD7 | AD6 | AD5 | AD4 | AO3 | AO2 | AO1 0
83 SR11 10 BUS receive telegrams at 83 SR11 are
standard telegrams (marshalling of comlete telegrams)
n Receive telegram B20 | B10
FE1 (B12) | (B11)
n+1 |n+1+| send telegram MFO/ | MFz/ | E20 | E10 | STA | VO
256 FE1 UE UA STE 0
(UE1) | (UA1) | (E12) | (E11) {(STA1)| (VO1) [(STE1)
n+2 Receive telegram 820 | B10
FE2 (B22) | (B21)
n+3 |n+3+| Send telegram MFO/ | MFZ/ | E20 | E10 | STA | VO
256 | FE2 ASS UE | UA STE o
(MFO1[(MFZ1|{ (E22) | (E21) |(STA2)| (VO2) |(STE2)
JUE1) | /UA1
nt+a Receive telegram B20 | B10
FE3 (B32) | (B31)
n+5 [n+5+| send telegram MFO/| MFZ | E20 | E10 | STA | VO
256 FE3 UE UA STE 0
(UE1) | (UA1) | (EB2) | (E31) |(STA3)| (VO3) |(STE3)
n+8 Receive telegram B20 | B10
FE4 (B42) | (B41)
n+7 |n+7+| Send telegram MFO/ | MFZ/ | E20 | E10 | STA | VO
256 | FE4 UE | UA STE 0
ASS (MFO2|(MFZ2| (E42) | (E41) (STA4)| (VO4) [(STE4)
JUE1) | /UAY)
87 WF10 |0 BUS receive telegrams at 87 WF10 are
standard telegrams {marshaliing of complete telegrams)
n Receive telegram BLS | DL BLS | DL | BLL | BLS | DL | BLL | BLS | DL
FE1 (L14) | (L14) (L13) | (L13) | (L12) | {L12) [ (L12) [ (L11) | (L11) | (L17)
n+1 [n+1+] Sendtlelegram TF TH | T20 | T10 (a2 | T o
256 FE1 (TF1) (T13) | (T12) | (T11) (TF1) | (T23) | (T13) | (T12) | (T11)
n+2 Receive telegram BLS | DL BLS | DL | BLL | BLS | DL | BLL | BLS | DL
FE2 (L24) | (L24) (L23) | (L23) | (L22) | (L22) | (L22) | (L21} | (L21) | (L21)
n+3 | n+3+| Sendtelegram TF TH T20 | T10 TF T3 T2 T 0
256 FE2 (TF2) (T23) | (T22) | (T21) (TF2) {T23) | (T22) | (T21)
n+4 Receive telegram BLS | DL BLS | DL | BLL | BLS | DL | BLL | BLS | DL
FE3 (L34) | (L34) (L33) | (L33) | (L32) | (L32) | {L32) | (L31) | (L31} | (L31)
n+5 |n+5+| Sendtelegram F TH | T20 | T10 T T3 T2 T 0
256 FE3 (TF3) (T33) | (T32) | (T31) {TF3) (T33) | {132) | (T31)
n+6 Receive telegram BLS | DL BLS | DL |-BLL | BLS | DL | BLL | BLS | DL
FE4 (L44) | (L44) (L43) | (L43) | (L42) | (L42) | (L42) | (L41) | (L41) | (L4T)
n+7 |n+7+| Sendtelegram TF T™H T20 | T10 TE T3 T2 Ti 0
256 | FE4 (TFH) (T43) | (T42) | (T41) (TF4) (T43) | (T42) | (T41)

*x see page /9




Explanation of abbreviations used:

SMX = General disturbance bit telegram
SB = Disturbance bit telegram
MXX = Indiv. disturb. annunc. limit value X

vz = Sign

MB = Measuring range (temperature) ****
GOXX = Maximum 1imit value X violated

GUXX = Minimum 1imit value X violated

FEX =  Function unit

EBEXX = Binary input signal XX

RX = Binary input signal X

NRX =  Binary input signal X inverted

2% = Signific bit position counter signal X
XX = Function unit number

DA = Data type in the station-bus telegram
GA = Module address

The meaning of the abbreviations used in connec-
tion with modules 83 SR10, 83 SR11 and 83 WF10 is
explained in the module description of the module
concerned.

* Register number:
N + x + 256 applies for the shared memory
allocation at 88 QT02.
In order to read out the shared memory reg-
ister via PDAG or 89 PTO1, n + x applies
(256 is automatically suppressed in 88 QT02).

*%  Byte number:
In order to ensure the correct sequence of
related useful data from several individual
telegrams, the consecutive byte number is
entered in every telegram (Consecutive num-
bering with 4 bit binary number).

*** Consistency code:
In order to mark related individual tele-
grams as contiguous, they are given the same
consistency code (3 bit binary number).

***% Measuring range (temperature)
Permissible measuring ranges on the 81 ETIO
and 81 EW10 modules:

00 =0° ... 150 °C
01 =0° ... 300 °C
10 =0° ... 600 °C
1 =0 °C ... 1000 °C
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CAPACITY OF AVAILABLE SHARED MEMORIES AND IO-BUS
ALLOCATION

The module has a send shared memory for telegrams
from the I0-bus to the station-bus and a receive
shared memory for telegrams from the station-bus
to the I0-bus.

If telegrams are directly transferred between
10-bus - 88 Q702 - I0-bus, recourse is had to the
send shared memory when serving output modules.

Both shared memories provide the connection be-
tween the I0-bus-specific section and the sta-
tion-bus-specific section of the module. The
receive shared memory can take up 192 telegrams
from the station-bus.

The send shared memory contains up to 192 tele-
grams for the station-bus.

The module starting address of the I0-bus input
or output modules is determined by the address
switches S1, S2 and S3.

The address switch S1 includes the address ex-
tension for the bus coupling module, by which it
recognizes whether input mcdules transfer speci-
fication telegrams or not.

In this way, a distinction is made between ranges
0 - 255 and 256 - 511 with respect to the address.

- Address extension 0O: Input module transfers no
specification telegrams
or output module
(then projected)

- Address extension 1: Input module transfers
specification telegrams

INPUT MODULES

The telegrams of the I0-bus input modules are
filed in the send shared memory (maximum 192)
which takes account of the following conditions:

- A 1 to 1 allocation is provided in the input
direction, which means that the I0-bus address
S2 and S3 is identical with the register ad-
dress in the respective station-bus telegram.

- For 10-bus 1input modules with address exten-
sion 0 (81 EB10), I0-bus addresses 0-191 can be
allocated.

- For 10-bus 1input modules with address exten-
sion 1, I0-bus addresses 256-447 can be al-
located.
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- Only one input module is possible for an I10-bus
address (S2 and S3). Double allocation of ad-
dresses with different address extensions by
I0-bus input modules is signalled as a distur-
bance.

Inpuf modules with address extension 0 and 1
occupy the same memory areas in the send shared
memory since the address extension is not
evaluated for allocation of the send shared
memory.

- Only those input modules are called in the pro-
cessing cycle, the presence of which is recog-
nized in the background program and which are
recorded in the bus allocation list.

- The following input modules are ignored and in-
dicated with a disturbance annunciation:

Input modules with address extension O
(81 £B10) and an address larger than 191.

Input modules with address extension of 1 and
an address larger than 447.

OUTPUT MODULES

The telegrams of the I10-bus output modules are
taken care of by the receive shared memory (maxi-
mum 192 telegrams) which takes account of the
following conditions:

- There is no 1 to 1 allocation in the output
direction. Instead, the information regarding
the shared memory registers from which an out-
put value is to be fetched, and the I10-bus out-
put function unit to which this value is to be
output, is given explicitly in special transfer
parameters (marshalling information).

- Only such output modules are served in the pro-
cessing cycle which are projected. Proper data
reception is monitored by the acknowledgement
signal.

- In I0-bus output modules, address extension O

must always be set. I0-bus addresses 0-255 can

here be used, with the number of the function
units of the output modules that can be served
depending on the number of the station-bus
telegrams needed and on the memory capacity
(see right-hand side).

- The following maximum number of output modules
can be connected per bus coupling module:
32 81 AAI0 = 32 x 8 = 256,
however, from max. 192
station-bus telegrams

37 81 ABIO/RO100 = 37 x 32 = 1184 binary
values, however, from 192
station-bus telegrams

60 81 ABI0O/R0200 = 60 x 16 = 960 binary
values, however, from 192
station-bus telegrams

60 83 SR10 = 60 x 16 = 960 binary
values, however, from 192
station-bus telegrams

Care must be taken to ensure that every 10-bus
module is assigned the address range on the I0-
bus it actually requires, in order to avoid
overlapping of addresses. The required address
range depends on the number of function units lo-
cated on the module.

For reasons of data transfer, the number of I0-
bus modules that can be connected to each I0-bus
is lTimited to a maximum of 60.

The complete address range of this type of module
is always allocated, irrespective of the number
of function units used on an input or output mod-
ule.

EXAMPLES FOR 10-BUS ALLOCATION

The addresses enable the station-bus to gain se-
lective access to the shared memory registers,

and hence to the individual function units of the
10-bus moduies.

Because of the address extension 0, a maximum of
256 addresses 1is available for output modules on
the I0-bus.

Allocation of the I0-bus to input modules only:

- The capacity of the available send shared mem-
ory permits the use of input modules with a
common maximum of 192 I0-bus addresses which
correspond to the register address in the sta-
tion-bus telegram as a result of the 1 to 1 al-
lTocation.

- Input modules are classified into modules with
address extension 0 and modules with address
extension 1.



- There

- When allocating input modules to address exten-
sion 0, the address range available for output
modules 1is limited. However, the allocation of
jnput modules with address extension 1 does not
affect the address range for output wmodules
(address extension 0).

E.g.: It is possible to allocate three modules
81 ET10/R0100 (address extension 1), each with
32 addresses for data telegrams and 32 ad-
dresses for specification telegrams, giving a
total of 192 input addresses.

E.g.: It is possible to allocate two modules
81 ETI10/R0100 (address extension 1) and ad-
ditionally 32 modules 81 EB10 (address exten-
sion 0). This gives a total of 192 input ad-
dresses, and the address range for output mod-
ules is not fully utilized.

Allocation of the 10-bus to output modules only:

~ (utput modules have the address extension O.

is a maximum of 192 different sink reg-
jsters available, from which all output modules
must be served.

As there is no 1 to 1 allocation of the I0-bus
telegrams to the station-bus telegrams, it is

not possible to specify the maximum number of
output moduies.

E.g.: Between 1 and 16 station-bus telegrams
are required for the binary signal output mod-
ule 81 AB10/R0200. The number of the telegrams
and hence the number of the binary output mod-
ules depends on whether all binary output sig-
nals originate from one station-bus telegram,
or whether every binary output signal comes
from a different station-bus telegram. For ana-
log output modules, one station-bus telegram is
necessary for each of the analog values to be
output (precondition: ne multiple output of a
telegram to several addresses).
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Allocation of the I0-bus to input and output mod-
ules: .

If input modules with address extension O and
output modules are connected to the I0-bus, it
is possible to allocate input modules to the
addresses 0...191 or to allocate output modules
to the addresses 0...255.

Addresses 256-447 are available for input mod-
ules with address extension 1.

The allocation 1limits are determined by the
memory capacity of the two shared memories each
of which can store 192 telegrams.

E.g.: Allocation of I10-bus addresses 0-63 to
32 modules 81 EBI0/RO100 with address exten-
sion 0, and of addresses 320-447 to 2 modules
81 ET10/R0100 with address extension 1.

Furthermore, allocation of I10-bus addresses
64-255 to 12 modules 81 AB10/R0200, assuming
that every binary output signal of the binary
output modules is taken from another station-
bus telegram and not output more often.

In this allocation exampie,
registers of both
utilized.

the shared memory
shared memories are fully

USER MEMORY

The user memory provides the module with the in-
formation needed for marshalling and processing
data telegrams.

The user memory consists of two PROMs which are
installed on the mounting places A401 and A407 of

the station-bus adaption

(upper printed circuit

board). They contain the following lists:

Bus address list
Marshalling list
Range code Tist

Bit multiplex 1ist
Limit value Tist
Threshold value list
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The user memory is defined in the planning phase
in accordance with the customer specific require-
ments and cannot be changed on-1line.

For 10-bus input modules, the following informa-
tion can be filed in the user memory.

Analog input modules:

- Up to four process-specific 1imit values with
the relevant hysteresis information per func-
tion unit.

- One threshold value per function unit.

For I0-bus output modules, the following informa-
tion is filed in the user memory.

Analog output modules:

- Allocation of the receive register addresses
or, in the case of direct output, of the
register addresses in the send shared memory to
the I10-bus addresses and, therefore, to the re-
spective function units of an analog output
module (marshalling information).

- Specifications for the measuring range expan-
sion per analog output function unit (range
code).

Binary output modules:

- Allocation of the receive register addresses
or, in the case of direct output, of the
register addresses in the send shared memory to
the I0-bus addresses (marshalling information).

- Compilation of the 10-bus telegrams of the
binary output modules from the receive reg-
isters or, in the case of direct output, from
the send shared memory registers. It is poss-
ible to marshall every individual bit (bit
multiplex table).

The 1limit values and threshold values stored in
the user memory can only be changed, for commis-
sioning and similar purposes, in connection with
the RAM-Pack 83 RPOT.

SIMULATION MEMORY

To simulate analog and binary output values,
special memory areas are available on the bus
coupling module.

Instead of the value received via the station-bus
in the receive shared memory, a temporary substi-
tute value is output from the simulation memory
via the function unit to be simulated of the out-
put module concerned.

Before fetching an output value from the receive
shared memory, the bus coupling module checks
whether a simulation value is entered for this
value in the simulation memory.

For binary output modules it is possible to de-
termine for every bit whether it is to be simu-
lated or not.

Simulation of output data is indicated locally on
the module by light-emitting diode SIN as well as
in the status register.



Operation with RAM-Pack 83 RPOI

On the front of the module, connector X1 is ar-

ranged. It incorporates a standard interface SRP
to the RAM-Pack 83 RPOI.

The RAM-Pack is a non-volatile read-write memory
in which parts of the user memory of the bus
coupling module can be duplicated.

The processor of the bus coupling module can now
use alternatively its memory areas of the user
memory filed on PROM, or the RAM memory areas in
the RAM-Pack, as instructed.

The RAM-Pack can be plugged at any time into an
active bus coupling module. Uperation of the bus
coupling module is in no way disturbed, it con-
tinues to work with its memory areas in the user

memory filed on PROM. The RAM-Pack is inactive.

When the KAM-Pack is plugged in, an entry is made
in status register 246 (RAM-Pack 1in place) and
the status register is transferred as event.

If the supply voltage of the bus coupling module
is switched off while the RAM-Pack is plugged in
and active, the RAM-Pack is re-activated in the
initializing phase on reconnection of the voltage
(provided it was not rem~- red and plugged in again
while the bus coupling module was deenergized).

In the first processing cycle after reconnection
of the supply voltage, the memory areas of the
RAM-Pack are used immediately .

If an active RAM-Pack is withdrawn by mistake,
switchover to the corresponding PROM memory areas
of the bus coupling module is initiated immedi-
ately.
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FUNCTION OF THE RAM-PACK IN CONNECTICN WITH THE
BUS COUPLING MODULE

In connection with the bus coupling module, the
RAM-Pack is used as a PROM substitute.

It allows ‘“on-line" changing of the 1limit and
threshold values filed in the user memory for the
analog value entry.

Other information filed in the user memory, e.g.

information concerning measuring range expansion
in the case of analog outputs or bit multiplex
tables with binary outputs, cannot be changed us-
ing the KAM-Pack. It is always read from the user
PROM.

COOPERATION &8 QT02, 83 RPO1 AND CONTROL SYSTEM
OPERATOR STATION

Cooperation between the bus coupling module, the
RAM-Pack and the control system operator station
is carried on by means of instructions which are
transferred to the bus coupling module via the
control system operator station.

For this purpose, the control system operator
station is equipped with a suitable transfer pro-
gram.

The Jollowing instructions are of importantance
in connection with the RAM-Pack:

- Switch over to RAM-Pack
- Switch back to user PROM

- Copy the Timit value 1ist and threshold value
list from the user PROM into the RAM-Pack

- Allocate job memory
- Copy job memory into target memory

The bus coupiing module responds to all instruc-
tions by transferring the status register 248 as
an event (exception "Copy job memory into target
memory". If the job memory is allocated, no event
is initiated for the status register).

The instruction functions are generally handled

by the transfer program, thereby allowing auto-
matic operation.
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Documentation update

The PROCONTROL system enables the operator to as-
certain and display the actual system configura-
tion from a control system operator station.

This identification is realized for the modules
of station-bus, as there are input, output, con-
trol and coupling modules by means of the re-
spective module program.

Furthermore the operator can inform himself, from
the control system operator station, about the
allocation of the 10-bus to I0-bus modules.

To this end, the bus coupling moduie keeps a so-
called bus allocation list which contains an en-
try for every function unit projected or con-
nected to the I0-bus.

The bus allocation list only serves to document
the current ICG-bus allocation to input and output
modules; more detailed information is specific to

the input and output modules and therefore in-
cluded in additional Tlists.

1

The entry contains the corresponding I10-bus ad-
dress with address extension and any other in-

formation by which the current configuration with
input and output modules is documented.

basically, the bus allocation Tist serves for
purposes of diagnosis and documentation update.

Data output takes place according to the mar-
shalling 1ist in the user memory.

The following information is provided by the en-
tries.

Output modules:

- 10-bus output module neither available nor pro-
jected under this IC-bus address.

- Output module available, but not projected.
- {(utput module projected, but not available.
~ Qutput module projected and availablie.

The presence of moduies is confirmed by the ac-
knowledgement signal.

Input modules:

- During initialization no I0-bus 1input module
available under this I0-bus address.

- Input module available, but was connected up
only after initialization.

- Input module was available during initializa-
tion, but no longer transfers data.

~ Input module was present during initialization
and transfers data.

DOCUMENTATION UPDATE OF I0-BUS INPUT MODULES

The allocation of the I0-bus to input modules is
recorded by the bus coupling module in the fol-
lowing two lists, which are both necessary for
unambiguous documentation updating of input mod-
ules.

- Bus allocation list
- Specification code 1ist

While the existence of an input module is docu-
mented by the bus allocation Tist, information on
the transmitter type and the version is given by
the specification code list; the version can only
be given if specification telegrams are trans-
ferred by the input module.

Special case:

81 EB1O
No versions can be distinguished here since the
module transfers no specification telegrams.

Sk modules, WF modules and output modules at the
10-bus

Although these modules do not transfer specifi-
cation telegrams (address extension = 0), their
module type code is entered in the specification
code list.



The address extension informs the bus coupling
module whether an I0-bus input module transfers
specification telegrams.

- Address extension = 0:
Input module transfers no
specification telegrams
(81 EB10).

The bus coupling module

presumes automatically
that the input module
transfers binary values.

A1l output modules have
address extension O.

~ Address extension = 1:
Input module transfers

data and specification
telegrams. (M1 other

10-bus input modules)

The specification telegrams have the following
structure:

151413121110 9 8 7 6 5 4 3 2 10

Additional info.,
e.g. temperature
limits for 81 ETI10

Specification code

Bits 11-15 of the specification telegrams trans-
ferred by the I0-bus modules are entered in the
specification code list.

The specification code corresponds to the type of
transmitter described in the module descriptions
of the I0-bus modules, and serves to update docu-
mentation and to tell the processing program how
the relevant value is to be processed.
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Specification codes of the individual I0-bus in-
put modules:
151413121110 9 8 7 6 5 4 3 2 10
T T 17 T T T T 1T T T 1T T 1
1 | I | 1 11 ) 1 [ | 1 1 1
LU - =
0 00 00 0: not used (station-bus modules)
1 | 1 1 — — — —
T T 1 —_—
0 0 0 0 1 1: 81 ET10/R0100, thermocouple NiCr-Ni
1 | ! | e e i e,
T T 1 —_—
0 0 0 1O 2: 81 ETI0/R0100, thermocouple Fe-CuNi
] 1 1 1 — — — —
T 1 1T 1 -
0 0 0 1 1 3: 81 ET10/R0100, thermocouple PtRh-Pt
| ! 11 — e et —
T T T 1 A
0 01 00O 4: not used
| T B | e
L -
o 0 1 0 1 5: 81 ET10/R0200, thermocouple NiCr-Ni
| ] 1 | — e e
| A
001 10 6: 81 ET10/R0200, thermocouple Fe-CuNi
1 1 1 1 — e —
T 1T T 1 -
0 IO l] 1 1 7: 81 ET10/R0200, thermocouple PtRh-Pt
1 )| —_— e —
T T 1 - -
010 00 8: 81 EAI0/R0100, analog signals O mA ... 20 mA
| W O T D
L L S A
0 1 0 01 9: 81 EAI0/R0200, analog signals 4 mA ... 20 mA
1 1 H 1 e —— — —
[ —
T T T 71
0 11 l0 10 10: 81 EA10/R0300, analog signals OV ... 10V
1 1 — — s —
1T 1 1 - -
0 11 0 11 11: 81 EW10/R0100/R0200/R0300/R0400, PT100
1 1 1 ——— ——— —
| S B B M R
0 IT 11 '01 0 12: 81 EWI0/R0500, potentiometric transmitter
| L L - -
0 ll l1 0 1 13: 81 ETI0/R0100, thermocouple Cu-CuNi *
] 1 — e ——— —
S B H E ,
0 1] l1 10 14: 81 ET10/R0100, thermocouple Cu-CuNi *
1 1 —_— e —

* When this code is set, the bus coupling module
outputs an error annunciation (no lineariza-

tion 1ist available for Cu~CuNi).



.

151413121110 9 8 7 6 6 4 3 2 1 0

¥ I I | T 1 { I T T T T T T

| N I NN T A N N IO N T T N S S |

1 I LI - - T

I 1 1 - - -

¥ 1 T 1 - -

| L - -

T T T 1 - - -

1 | ¥ 1 - - -

LI L - - -

I L -

T T LI -

* Although these modules do not transfer speci-

fication telegrams, these codes are reserved
for them.

15:

16:

17:

18:

19:

20:

21:

22:

23:

24:

25:

26:

27:

28:

29:

30:

31:
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81 EZ10/R1010/R1210,counter word width 32 bits
81 EZ10/R1010/R1210,counter word width 16 bits
81 EB11/R0200,

Binary signals with binary value output

not used

81 EB11/R0100,

Binary signals without binary value output

81 ABI0 (projected) *

81 AAI0 (projected) *

83 SR10/R0100 control module (projected) *

83 SKk10/R0200 control module (projected) *

81 EA11/R0100, analog signals 0 mA ... 20 mA
81 EA11/R0200, ana]oé signals 4 mA ... 20 mA
81 EA11/R0300, analog signals OV ... 10V

83 SR11/R0200 control module (projected) *

87 WF10 control room coupling module (proj.) *
not used

not used

not used
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DOCUMENTATION UPDATE OF I0-BUS OUTPUT MODULES

The allocation of the I0-bus to output modules is
recorded by the bus coupling module in the fol-
lowing two lists, which are both necessary for
unambiguous documentation updating of output mod-
ules.

- Bus allocation list
- Marshalling list

Since output modules, unlike input modules, can-
not be identified on the basis of a transferred
or not transferred specification telegram, the
documentation update for the output modules is
carried out using the marshalling Tist in con-
nection with the bus allocation 1ist which con-
tains the current allocation to output modules.

The information projected in the marshalling list
for the documentation update gives the desired
status.

It is now determined, by reference to the bus al-
location 1list, whether an output module actually
acknowledges reception of data under the spec-
ified I0-bus addresses.

DOCUMENTATION UPDATE OF THE BUS COUPLING MODULE

The bus coupling module is updated by an entry at
register address 210; it 1is here identified by
decimal figure "6".

Annunciation functions

Disturbances can be signalled by the bus coupling
module in the following ways:

- Visual disturbance annunciation on the module
by the Tlight-emitting diode on the front which
emits a steady light in the event of a distur-
bance.

- Annunciation via bus line SST of the station-
bus.

The annunciation functions on the module and to
the station-bus are initiated by the diagnostic
procedure described below.

Any hardware and software errors in the modules
and the connected I0-bus are detected by cyclic
diagnosis.

Two diagnosis registers are available for error
specification:

- Diagnosis register 246: Standard diagnosis reg-
ister

- Diagnosis register 211: 10-bus-specific diagno-
sis register, 1in which
module-specific  errors
associated with the
I0-bus are entered.

For status messages, a status register is avail-
able:

- Status register 248:  Standard status register



ANNUNCIATIONS ON THE MODULE

Three red and one green light-emitting diodes are
arranged on the module front.

- Light-emitting diode ST

The red light-emitting diode ST emits steady
light when the module identifies an incorrect

function internally or in its area.
- Light-emitting diode STEA

The red light-emitting diode STEA emits steady
light, when a disturbance is detected on the

10-bus or inside the IO-bus-specific part of

the bus coupling module, which prevents data
communication via the IG-bus.

The red light-emitting diode STEA emits flash-
ing light for approx. 4 seconds after the sup-
pPly voltage has been connected; by this, the
bus coupling module indicates that the IO-bus
starts to get ready for work.

- Light-emitting diode SIM

The red light-emitting diode SIM emits steady
light when the RAM-Pack 83 RPO1 is active or
when at least one output value is simulated.

- Light-emitting diode UD

The green light-emitting diode UD emits steady
light when the operating voltage UD is present
to the module.

ANNUNCIATION FUNCTIONS TO THE STATION-BUS

For disturbance annunciation on the station-bus,
the general disturbance signal 1is output on the
station-bus via bus line SST.

In response to this signal, the diagnosis reg-
isters are read by the control system operator

station for evaluation purposes.
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DIAGNGSTIC PROCEDURES

The diagnostic cycle interrupts the processing
cycle in progress if a period of 200 ms to 400 ms
has elapsed since the last diagnostic cycle.

The following module-specific operations are per-
formed, and the results are filed in the diagno-
sis registers:

- Functional testing of the I0-bus including the
10-bus adaption of the bus coupling module.

- Refreshing of the bus allocation 1list and of
the corresponding auxiliary lists in steps.

- Evaluation of disturbances, annunciation and
entry in the diagnosis registers.

The bus coupling module can generate 2 diagnosis
telegrams which are filed in the shared memory
under register addresses 246 and 211.

The diagnosis registers can be read out via the
control system operator station; they contain in-
formation on the status of the bus coupling mod-
ule and the I0-bus.

Data contents of the diagnosis register under
register address 211:

- The data register provides information on the
status of .data communication on the I10-bus, the
10-bus itself and the I0-bus adaption.

Uata contents of the diagnosis register under
register address 246:

- The diagnosis register provides information on
the status of the data communication with the
station-bus and on the internal status.

- The diagnosis register contains the standard
diagnostic data of the station-bus modules with
module address GA =1 ... 58.

Data contents of the status register under reg-
ister address 248:

- The status register contains the standard sta-
tus messages of the station-bus modules with

module address GA =1 ... 58.
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Format of the diagnosis telegram under register
address 246:

151413121110 9 8 7 6 5 4 3 2 10

The bit positions marked with "D" transfer dy-
namic diagnosis signals.

Dynamic: Signal is present until the next one is
transferred, even if the cause of the

signal has disappeared.

Static: Signal is present only for the duration

of its cause.

If bit 3 of diagnosis register 246 is set, di-
agnosis register 211 contains the relevant speci-
fication of the disturbance.

IT1egal fetch telegram

Module disturbance in send section

Event mode disturbed

Module disturbance bus coupling module (88 QT02)
Sink monitoring activated *

No reception release in multi-purpose processing
station

I1legal bring telegram

Module disturbance in receive section

Bus adaption faulty

Newstart of module

Module disturbance "Time supervision faulty"
Processing stop

Module disturbance in program memory

Module disturbance in processing section
Disturbance in process

Parameter memory disturbed

* The diagnosis signal "Sink time monitoring" is
also set when a telegram is output directly.
For instance, if the input module at the IO-
bus whose data are to be output again to the
I0-bus, fails.

The affected module is indicated by error code
14 in diagnosis register 211.



Format of the diagnosis telegram under register
address 211:

1514137121110 9 8 7 6 54 3 2 10

1 7 T 1 T 1T 1T 1T T 1
i 1 1 | L1 1 1 1
T T 1 - -
0 0 lO 0 = error code O:
1 ] —_— e —
LN B S At
0 0 0 = error code 1:
L A
T 1 -
0 0 10 = error code 2:
] 1 1 — — —
T T 1 -
0 l0 1]1 1 = error code 3:
L T
0 1 0 o = error code 4:
1 1 1 —— e .
T r 11— -
0 1 0 1 = error code 5:
1 1 1 —_—— —
—r 11— —
0 I] 1]1 0 = error code 6:
T T 1 -
0 l] 1 11 = error code 7:
1 —_—— ——
T - -
1 l0 l0l 0 = error code 8:
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10-bus module address or supplementary information

Address extension for I0-bus modules (S1) or sup-
rlementary information

Proper status: no module-specific fault. (In the
diagnosis register 246, bit 3 "Module disturbance
bus coupling module" is also 0)

SME {general annunciation "disturbance on
10-bus") is set for no apparent reason (e.g.
non-projected output or input moduie with address
higher than 191 or 447).

Disturbance during connection of voltage or after
instruction telegram "Reset of processing”
(see supplementary information)

not used

not used

Disturbance in process (in an input modules)

Error in output lists (e.g. marshalling informa-
tion)
(see supplementary information)

Input at the I0-bus without EGSOLL bit in the bus
allocation 1ist (illegally transmitting input
module - plugged in later)

Non-projected output module acknowledges data re-
ception when an input module is called (illegally
listening output module)
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151413121110 9 8 7 6 5 4 3 2

i

0

error

error

error

error

error

error

error

code 9:

code

code

code

code

code

code

10:

11:

12:

13:

14:

15:

10-bus module address or supplementary information

Address extension for I0-bus modules (S1) or sup-
plementary information

Input module transfers specification telegram
with non-plausible supplementary information,
e.g. illegal measuring range in 81 ETI0

Input module transfers specification telegram

with undefined specification code

Allocation of an I0-bus address to a projected
output module and an input module

(both modules with same address extension)

Double allocation of an I0-bus address to
modules with different address extensions

input

No acknowledgement of data reception in the case
of a projected output module

(see description control switch S2:1)

No I0-bus telegrams (disturbed input module)

10-bus or 88 QT02 10-bus adaption disturbed
(see supplementary information)



The structure of the diagnosis telegram under

register address 211 varies according to the er-
ror code.

In connection with the corresponding error code,
mostly the address of the affected I10-bus func-
tion unit dis transferred in bit 0 to bit 11 of
the diagnosis telegram.

(If several function units are disturbed, the
highest function unit address is used).

With error code 2 set, the diagnosis telegram un-
der register address 211 has the following mean-
ing:

151413121110 9 8 7 6 5 4 3 2 10
I T T 7T 17 177

0 0 1 0(00O0COO0OGO0OO0OO
I | L1 1 S B

In connection with error code 6, the diagnosis
telegram under register address 211 has the fol-
lowing meaning:

151413121110 9 8 7 6 54 3 2 10
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Error codes 2, 6 and 15 are exceptions. Here the
diagnosis telegram contains supplementary in-
formation instead of the I0-bus module address
and the address extension.

—— PROMS of the processing program are plugged in

incorrectly or are not compatible

Output modules are projected, but no plausible
address PROM available (PRUM code incorrect)

L Faulty RAM

Watchdog faulty
Of no significance, generally set to 0

Error code 2

Number of the output block in which the error was
found

Togic 1: Error in the parameter block for analog
output modules

logic O: Error in the parameter block for binary
output modules

Of no significance, generally set to 0

Error code 6
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With error code 15 set, the diagnosis telegram
under register address 211 has the following

meaning:

151413121110 9 8 7 6 5 4 3 2

1

0

DAT (logic "1" is correct)
DAT (logic "1" is correct)
QUT (logic "1" is correct)
SME (logic "0" is correct)

Internal “Ready" signal of the I0-bus adaption
fails to appear

Internal "Ready" signal remains set after start
of transfer.

An I0-bus module transfers data when an empty ad-
dress is output (continuous transmitting module).

Test data transferred by the bus coupling module
are not non-equivalent

Data received are formally correct, but do not
agree with transferred data (hardware fault in

the I10-bus adaption)

No single active IO-bus module ijdentified, but
SME signal is output (CLK or ADR disturbed)

Acknowledgement feature disturbed: I0-bus signal
"QUT" short circuited to O V (see bits 2 = 0)

not used

Error code 15
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Format of the status telegram under register ad-
dress 248:

151413121110 9 8 7 6 54 3 2 10
llllllllll‘lkyllTT

Start cycle

End of initialization of bus adaption

End of cyclic station-bus transfer/event

End of telegram block

End of list

- End of station initialization

Instruction executed

Start of sink monitoring

Module 83 RPOT (RAM-Pack) active

Signal (signals) simulated

Internal event

External event

Module 83 RPO1 (RAM-Pack) plugged in

End of processing initialization

Processing stop

Job memory occupied

The bit positions marked with "E" are transferred
as event.
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Setting of the module

Two configuration switches and 1
switch are available on the module.

Both configuration switches S2 and S3 are pro-
vided on the printed circuit board (2) (lower
printed circuit board).

The protect mounted reset pushbutton switch Sl
can be operated through a cut-out in the module
front.

It is marked by RST imprinted on it.

MEANING OF RESET PUSHBUTTON SWITCH

By operation of the reset pushbutton switch Si
arranged on the module front, the bus allocation
list is updated completely, e.g. after plugging
in or withdrawal of one or more input modules.

MEANING OF CONFIGURATION SWITCHES
Only the contacts S2.1 to S2.4 of the 8-pole con-
figuration switch are wired. Setting of the con-

tacts $52.5 to S2.8 is optimal.

s :1 :2 3 :4 5 :6 :7 :8
ON

Acknowledgement

Behavior with
process disturbance

Extension

Extension

Setting optional

The contacts S2:2 to S2:4 are intended for module

extensions. The contacts S2:5 to S2:8 are not _

wired on printed circuit board.

pushbutton

The switch contact S2:1 can be used to decide
whether the acknowledgement signals of the I0-bus
output modules are to be evaluated or not.

The switch has to be set to position OFF to allow
jdentification of the I0-bus output modules from
the central operating desk.

Acknowledgement signals are evaluated:

S2 :1 :2 3 :4 5 :6 :7 :8
ON

Acknowledgement signals are not evaluated:

s2 :1 :2 :3 :4 5 :6 :7 :8
ON | @

Switch contact S2:2 can be used to vary the be-
haviour in the event of disturbances in the
process affecting analog values.

Disturbance in the process affecting analog
values is signalled, 1imit value calculation is
not performed:

s2 :1 :2 :3 :4 :5 :6 :7 :8
ON

Disturbance in the process affecting analog
values is not signalled, limit value calcuTation
is performed:

S2 :1 :2 :3 :4 :5 :6 :7 :8

ON [

The contacts of switch S2 provided for module ex-
tension have to be transferred to position OFF:
S2 :1 :2 :3 :4 :5 :6 :7 :8
ON

Switch S3 is in the following position:

s3]
®




Functional diagram
MODULE VERSION 88 QT02-E/R1013

Terminal designations: the module consists of 2
printed circuit boards (see "Mechanical design").

Printed circuit board (1) with connector X3 in-
corporates the processor and memory units as well
as the standard interface SS to the station-bus.
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Printed circuit board (2) incorporates the con-
trol function for the I[0-bus. It is fitted with
connectors X1 and X2, with connector X2 providing
the standard interface SEA to the I10-bus and con-
nector X1 providing the standard interface SRP to

RAN-Pack 83 RPO1.
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Connection diagram

Station BUS

(=

SS
az
az
az

+an

+an

88 QT02-E/R1013

v3s

dds

— T T T 3ws |
- Y10
— T T 7 uav
) )
T T a
T T T 1va

(—

=

System connector
RAM-pack 83 RP0O1

Mechanical design

Board size:

Connector:

Plug:

Weight:

6 U, 2 T, 160 mm deep
to DIN 41 612

1 x for station-bus connection
48-pole,
edge-connector type F
(connector X3)

1 x for I0-bus connection
48-pole,
edge-connector type F
(connector X2)

1 x for RAM-Pack 83 RPO1
25-pole, GRV1908151P125
(connector X1)

approx. 0.71 kg

Both printed circuit boards are connected mechan-
jcally and electrically with each other.

View of connector side:

0JO
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POSITIONS OF THE SWITCHES, CONNECTORS AND VISUAL
DISPLAYS ON THE MODULE FRONT

[

[

@sT
@ STEA @SIM
@®uo
©RsT

88 QT02-E/R1013

88 QT02-E
c
)

ST

STEA

SIM

ub

RST
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Disturbance in the area of the bus
coupling module

Disturbance in data com- munication with
the I10-bus

(emits flashing 1light for about 4 s
while the ready status is being
established)

Simulation of I0-bus outputs or RAM-Pack
active

Operating voltage check

Reset pushbutton for updating of the bus
allocation list (S1)

Connection for RAM-Pack 83 RPO1
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POSITIONS OF THE PLUG-IN MEMORY MODULES AND
PLUG-IN JUMPERS ON PRINTED CIRCUIT BOARD (1)

Printed circuit board (1) is the standard printed
circuit board for station-bus adaption version
R1400.

The printed circuit board incorporates processor
units for execution of the module-specific tasks
with corresponding memory areas, 1in particular
the send and receive shared memories.

The plug-in jumpers on the printed circuit board
can be seen on the diagram below.

The plug-in jumpers have to be installed in ac-

cordance with the operating principles descrip-
tion GKWE 705 196 "Bus adaption for station-bus"

depending on the components used.
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Memory module Order number Order number
(component) (PROM programmed )

A308 (EPROM) GJT1710034P1 GJR2350801PXXXX
Bus program

A307 (EPROM) GJT110034P1 GJR2350802P XXXX
Processing program

A306 (EPROM) GJT110034P1 GJR2350803PXXXX
Processing program

® © ©® 06

A406 (EPROM) GJT110034P1 GJR2350804P XXXX
Processing program

(:) = A4Q7 (EPROM) GJT110034P1 Customer specific *

User memory (Marshalling list - RAN **)

(Limit value list - GRE **)

(6) = A408 (RAM) ——- ———-
@) = a1 (rAM) ——- -
= A110 (RAM) - ———-
(:) = A401 (EPROM) GJT110034P1 Customer specific *

User memory (Bus address list - BAL **)
Note: The mounting positions of the com-

ponents is specified by an imprint on

the printed circuit board.
XXXX = position number corresponding

to the appropriate revision.

* If no Tlists are available, an unprogrammed
PROM with 1ist header must be plugged in.

** The abbreviations relate to the operating
modes of the PDAG through which access can be
gained to the lists.
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POSITIONS OF THE PLUG-IN MEMORY MODULES, JUMPERS
AND SWITCHES ON PRINTED CIRCUIT BOARD (2)

The printed circuit board incorporates the stan-
dard interface to the I0-bus SEA with IC-bus ad-

aption and control.

Location of the bridge on the printed circuit

board:

Following jumpers are wired: 1001
1002
1003

Memory module: Order number: Order number:
(component ) (PROM programmed)

=A309 (RAM) | e e

H
STEA
uD X2
88 QT02-E/R1013
st st

")
g
— 2 <
X1
g A )
]Aa10028]|
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Technical data

In addition to the system data, the following
values apply :

POWER SUPPLY STATION BUS SECTION

Operating voltage station-bus section, UD: 5V
Current consumption of station-bus section, ID: 1.5 A
Power dissipation Pvt : 7.5 W
Reference potential station-bus section, ZD: oV

POWER SUPPLY IO0-BUS SECTION

Rated voltage: 19.5V ... 30V
Operating voitage of I0-bus section, US: 24 V
Current consumption of I0-bus section, IS: 36 mA

- Power dissipation Pvtyp: 0.9 W

Reference potential 10-bus Z: oV

Adding of the individual values for power
dissipation Pvtyp gives the total power
dissipation of the module.

MODULE INTERFACES
SRP - Standard interface RAM-Pack 83 RPO1,
connector X1
SEA - Standard interface 10-bus,
connector X2
SS - Standard interface station-bus,
connector X3
— PERMISSIBLE TEMPERATURE RANGES
Operating temperature: 0° ... 70 °C
Storage temperature: -40 °C ... 85 °C

ORDERING DATA

1. Complete module:
Type designation: 88 QT02-E/R1013 Order number: GJR2342500R1013

2. Memory module: see "Mechanical design".

Technical data are subject to change without
notice.
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