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Safety Guidelines This manual contains notices which you should observe to ensure your own personal safety, as well as 
to protect the product and connected equipment. These notices are highlighted in the manual by a 
warning triangle and are marked as follows according to the level of danger: 

A Danger 

indicates thatdeath, severe personal injury orsubstantial property damage will resultif properprecautions 
are not taken. 

A Warning 

indicates that death, severe personal injury or substantial property damage can result if proper 
precautions are not taken. 

A Caution 

indicates that minor personal injury or property damage can result if proper precautions are not taken. 

Note 

draws your attention to particularly important information on the product, handling the product, or to a 
particular part of the documentation. 

Qualified Personnel The devicelsystem may only be set up and operated in conjunction with this manual. 

Only qualified personnel should be allowed to install and work on this equipment. Qualified persons 
are defined as persons who are authorized to commission, to ground, and to tag circuits, equipment, 
and systems in accordance with established safety practices and standards. 

Correct Usage Note the following: 

A Warning 

This device and its components may only be used for the applications described in the catalog or the 
technical description, and only in connection with devices orcomponentsfrom othermanufacturerswhich 
have been approved or recommended by Siemens. 

This productcan only functioncorrectly and safely if it istransported, stored, set up, and installed correctly, 
and operated and maintained as recommended. 

Trademarks SIMATICB and SINECB are registered trademarks of SIEMENS AG. 

Third parties using for their own purposes any other names in this document which refer to 
trademarks might infringe upon the rights of the trademark owners. 

Copyright O Siemens AG 1991 All rights reserved 

The reproduction, transmission or use of this document or its contents is 
not permitted without express written authority. Offenders will be liable for 
damages. All rights, including rightscreated by patent grant or registration 
of a utility model or design, are reserved. 

Siemens AG 
Automation Group 
Industrial Automation Systems 
Postfach 4848, D-90327 Nijrnberg 

Siemens Aktiengesellschaft 

Disclaimer of Liability 

We have checked the contents of this manual for agreement with the 
hardware and software described. Since deviations cannot be precluded 
entirely, we cannot guarantee full agreement. However, the data in this 
manual are reviewed regularly and any necessary corrections included in 
subsequent editions. Suggestions for improvement are welcomed. 

O Siemens AG 1991 
Technical data subject to change. 



Notes on the CE Symbol for SlMATlC S5 

EC Directive The following applies to the S I W I C  products described in this manual: 
89/336/EEC on Products which carry the CE symbol fulfil the requirements for the EC 

C€ Directive 8913361EEC on "electromagnetic compatibility". 

The EC declarations of conformity and the documentation relating to this are 
available to the authorities concerned, according to the above EC Directive, 
Article 10 (2), from: 

Siemens AG 
Automation Group 
AUT 125 
Postfach l963 
D-92209 Amberg 

Products which do not have the CE symbol meet the requirements and 
standards given in the S5-135U1155U System Manual, under "Technical 
Specifications". 

Fields of For S I M C  S5, the following fields of application apply according to this 
Application CE symbol: 

Observing the The setup guidelines and notes on safety given in the S5-135U/155U System 
Setup Guidelines Manual must be observed during startup and when operating SIMATIC S5. 

Moreover, the following rules must be observed when using certain modules. 

Field of Application 

Industry 

Installing the PLCs of the SlMliI'IC S5-135U1155U type must be installed in metal 
Devices cabinets according to these setup guidelines. 

Working on To protect the modules from static electricity, the user must discharge his 
Cabinets body's electrostatic charge before opening cabinets. 

Requirement for 

CE Symbol 
C79000-D8576-C95041 

Emitted interference 
EN 50081-2: 1993 

Noise immunity 
EN 50082-2: 1995 



Notes on the C€ Symbol for SlMATlC S5 

Notes on Additional measures are required when using the following modules. 
Individual Modules 

CE Symbol 
C79000-D8576-C95041 

A shielded signal cable is required for the following modules: 

Order Number 

6ES5 432-4UA12 

6ES5 453-4UA12 

6ES5 4574UA12 

6ES5 4824UAll 

Module 

Digital input module 432 

Digital output module 453-4 

Digital output module 457-4 

Digital 110 module 482-4 for IP 257 

A filter (SIFI C, B84113-GB30 or equivalent) is required in the 230 VAC load voltage supply for 
the following modules: 

Order Number 

6ES5 436-4UA12 

6ES5 43WUB12 

6ES5 456-4UA12 

6ES5 456-4UB12 

Module 

Digital input module 436-4 

Digital input module 436-4 

Digital output module 456-4 

Digital output module 456-4 

A filter (SIR C, B84113-GB30 or equivalent) is required in the 24 V DC load voltage supply for the 
following modules: 

Order Number 

6ES5 261-4UAll 

6ES5 4324UA12 

6ES5 4534UA12 

6ES5 457-4UA12 

6ES5 465-4UA12 

6ES5 470-4UB12 

Module 

Measurement counter module IP 261 

Digital input module 432 

Digital output module 453-4 

Digital output module 457-4 

Digital input module 465-4 

Analog output module 470-4 



Notes on the CE Symbol for SlMATlC S5 

Updated Technical Apart from the details in the "Technical Specifications" of the system 
. Specifications manual, the details given below on noise immunity and electromagnetic 

compatibility apply to modules carrying the CE symbol. 

The details are valid for devices which are assembled according to the above 
setup guidelines. 

l) Signal lines that do not serve process control, for example, connections to 
external V 0  devices, etc.: 1 kV 

2, Wlth closed cabinet door 

Noise Immunity, Electromagnetic 

Radio interference suppression 
limit value class 

Interference by conduction on AC supply lines 
(230 V AC) 

to EN 61000-4-4 / IEC 1000-4-4 (burst) 
to IEC 1000-4-5 

Line to line (p pulse) 
Line to ground (p pulse) 

DC supply lines (24 V DC) to EN 61000-4-4 / IEC 
1000-4-4 (burst) 

Signal lines to EN 61000-4-4 / IEC 1000-4-4 (burst) 

Noise immunity to discharges of static electricity to 
EN 61000-4-2 / IEC 1 0 0 0 4 2  (ESD) 2, 

Noise immunity to electromagnetic HF field 2, 
amplitude modulated to ENV 50140 / IEC 1000-4-3 

Noise immunity to electromagnetic HF field 2, pulse 
modulated to ENV 50204 

Noise immunity to high frequency (sinusoidal) to 
ENV 50141 

CE Symbol 
C79000-D8576-C950-01 

Compatibility (EMC) 

to EN 55011 
A a 

2 k V  

1 k V  
2 k V  

2 k V  

2 k v  l) 

A noise immunity of 4 kV contact discharge 
(8 kV air discharge) is ensured if the device is 
set up correctly (see setup guidelines in the 
S5-135U/155U System Manual) 

80 to 1000 MHz 
10 V/m 

80% AM (1kHz) 

900 MHz 
10 V/m 

50% ED 

0.15 to 80 MHz 
10 V 

80%AM ' 

http://www.efesotomasyon.com/html/siemens/siemens.html


Notes on the CE Symbol for SlMATlC S5 

Notes for Machine Manufacturers 

Introduction The SIMATIC programmable controller is not a machine in the sense of the 
EC Directive on machines. Therefore, there is no declaration of conformity 
for SIMATIC as regards the EC Directive 89/392/EEC on machines. 

EC Directive The EC Directive 89/392/EEC on machines controls machine requirements. 
89/392/EEC on Here, a machine is understood to be the entire number of devices or parts 
Machines involved (see also EN 292-1, Section 3.1). ' 

SIMH'IC is part of the electrical equipment for a machine and must 
therefore be included in the procedure for declaration of conformity by the 
machine manufacturer. 

Electrical The EN 60204-1 norm applies to the electrical equipment for machines 
Equipment for (Machine safety, general requirements for the electrical equipment for 
Machines to machines). 
EN 60204 The following table should help you with the declaration of conformity, and 

shows which criteria apply to EN 60204-1 (as at June 1993) for SIMATIC. 

CE Symbol 
C79000-D8576-C950-01 

Remarks 
Requirements are fulflled if the machines are 
assembledinstalled according to the setup guidelines. 

See also the explanations on the previous pages. 

Requirements are fulfilled. 

Requirements are fulfilled if the machines are installed 
in lockable cabinets, to protect them from memory 
modifications by unauthorized persons. 

Requirements are fulfilled. 

EN 60204-1 

Para. 4 

Para. 11.2 

Para. 12.3 

Para. 20.4 

Subject/Criterion 
General Requirements 

Digital U 0  Interfaces 

Programmable Equipment 

Voltage Tests 



Warning 

Risks involved in the use of so-called SIMATIC-compatible modules of non- 
Siemens manufacture 

"The manufacturer of a product (SIMATIC in this case) is under the general obligation to give 
warning of possible risks attached to his product. This obligation has been extended in recent 
court rulings to include parts supplied by other vendors. Accordingly, the manufacturer is 
obliged to observe and recognize such hazards as may arise when a product is combined with 
products of other manufacture. 

For this reason, we feel obliged to warn our customers who use SlMATlC products 
not to install so-called SIMATIC-compatible modules of other manufacture in the form 
of replacement or addsn  modules in SlMATlC systems. 

Our products undergo a strict quality assurance procedure. We have no knowledge as to 
whether outside manufacturers of so-called SIMATIC-compatible modules have any quality 
assurance at all or one that is nearly equivalent to ours. These so-called SIMATIC- compatible 
modules are not marketed in agreement with Siemens; we have never recommended the use 
of so-called SIMATIC-compatible modules of other manufacture. The advertising of these 
other manufacturers for so-called SIMATIC-compatible modules wrongly creates the 
impression that the subject advertised in periodicals, catalogues or at exhibitions had been 
agreed with us. Where so-called SIMATIC-compatible,.modules of non-Siemens manufacture 
are combined with our SlMATlC autbmation systems, we have a case of our product being 
used contrary to recommendations. Because of the variety of applications of our SlMATlC 
automation systems and the large number of these products marketed worldwide, we cannot 
give a concrete description specifically analyzing the hazards created by these so-called 
SIMATIC-compatible modules. It is beyond the manufacturer's capabilities to have all these 
so-called SlMATlCcompatible modules checked for their effect on our SIMATIC products. If 
the use of so-called SIMATIC-compatible modules leads to defects in a SlMATlC automation 
system, no warranty for such systems will be given by Siemens. 

In the event of product liability damages due to the use of so-called SIMATIC-compatible 
modules, Siemens are not liable since we took timely action in warning users of the potential 
hazards involved in so-called SIMATIC-compatible modules." 
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Eotes an using the manual 

To allow you to get to know a batch measurement system and to be 
able to find your way around the manual as quickly as possible, 
the manual has been separated into various functional sections. 

- The operating instructions for the IP 261 (Part 4) describe the 
initial hardware requirements. You will find a description of 
the environment required to use and connect the module. 

- The firmware description (Part 5) describes the structure of 
the measurement counter module (MC) firmware, explains the 
parameters and data exchange between the measurement counter 
module and programmable controller (PC) and between the mea- 
surement counter module and programmer or control station. 

- Part 6 describes the function block required for the data 
exchange between the PC and MC. 

- Part 8 describes how to install the module. 

We have checked the contents of this m u d  for agreement with the hardware and soft- The reproduction, transmission or use of this document or ks contents is not perrnined 
ware described. Since deviations cannot be precluded entireiy, we cannot guarantee full without express written authorll. Menders will be liable for damages. Ail rights, includ- 
agreement. However, the data In this manual are reviewed regularly and any necaosary ing rights created by patent grant or registration of a utility model or design, are resewed. 
corrections included in subsequent editions. Suggestions for improvement are wel- 
corned. 

Tednicel data subject to change. Copyright @ Siemens AG 1989 All Rights Reserved 

Siemens Akiengesellschaft C7SXC-D8576C495-01 

GerUilewerk Karlsruhe 

Printed in the Federal Republic of Germany 
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1 Technical Description 

Application 

The measurement counter module 6ES5 261-4UAll (abbreviated IP 261 
or MC), is an intelligent module in the SIMATIC S5 system. For 
special tasks, for example in process engineering, particularly 
in batch processes, measurement counter modules are required 
which do not slow down the processing speed of the CPU (programm- 
able controllers or computers) and which can complete the batch 
measurement even if the CPU fails. Availability of the module in 
the case of CPU failure is particularly important in critical 
processes. 

The module can be inserted in the following programmable con- 
trollers and expansion units: 

- SS-115U with the CPUs 941, 942, 943, 944 and adapter casing 
- SS-135U with R processor and CPU 928 
- SS-15OU 
- SS-155U (including R processor and CPU 928 of the SS-135U) 
- EU 183U...187U 
- ER 701-1, -2, -3 

A major feature of the module is that it continues the batch 
measurement automatically even if the programmable controller 
fails. This feature is of particular importance since the mea- 
surement can take anything between minutes and several hours to 
complete. 

The following features are also important: 

- connection of control station via a serial CS connection 
interface (CS = control station) 

- monitoring mode in master/slave operation with two MCs 
- redundant 24 V power supply 

- all current values and parameters are saved and available in a 
battery-backed memory, i.e. no data loss even if both 24 V 
power supplies fail 

Complex functions (such as multicomponent measurement, recipe 
management, centralized operation and monitoring etc.) are imple- 
mented using the programmable controller (see Fig. 2). 



1.2 Design 

The measurement counter module is a compact module in the double 
Euroformat typical of the IPs belonging to the SIMATIC S5 U 
range. It requires one slot (i.e. 1 1/3 standard slots). 

The module comprises isolated digital inputs, isolated digital 
outputs, an isolating switched mode power supply unit and an 
S5 bus connection. 

A microprocessor system with an EPROM and battery-backed RAM 
controls the functional sequence. 

All external connections are accessible at the front panel. 
These are three subminiature D-connectors for the following: 

- private line to connect two measurement counter modules 
(15-pin), 

- process connections for digital inputs and outputs (25-pin), 

- serial interface for CS (15-pin). 
The connections of the 24 V load voltage and the redundant load 
voltage are plug-in screw terminals. 

The process connections and serial interface are isolated from 
the computer frame. During the planning phase, remember the 
maximum permissible common mode voltage to the computer ground is 
60 V a.c. or 75 V d.c. The digital inputs and digital outputs are 
grouped together, each with a common potential. 

To be able to make full use of the module's potential for various 
applications, standard connection cables with open ends are 
available in various lengths. These can be connected to the process 
cables via a terminal block. 

The front panel includes LEDs to display operating states. This 
allows problems to be recognized quickly on the spot (Fig. 1). 
The module can be removed or inserted while the subrack power 
supply is switched on (except S5-115U). 



o CFM 
o IOF 
o CCR 
o MCR 
0 CV 
0 N 
0 P m  
o MVR 
0 ROA 

1 Spin socket connection 

Sliding lock 

- Handle 

LED displays *) 

Powersupply 
(24 V-) **) 

Safety-oriented 
interface **) 

Process connection 
(DIIDO **) 

CS m 
interface **) 

*) See Section 1.3.3. 

**) See Section 2.2.5. 

Fig. 1 Front panel of the measurement counter module 



1.3 Mode of Operation 

For the measurement counter module to operate correctly, a DB 
must first be prepared with the correct parameters. 

The assignment of parameters to the measurement counter module 
and its operation can be performed in two ways: 

- by a function block from the PC, 
- from the control station (in preparation). 
The basic function of the measurement counter module in a process 
is shown in Fig. 2. 

Materialsilo Controlstation Operation and monitoring 
I---- ----l 

CPU MC Al DI 

Coarse 
valve valve 

l.- PC 

Switch, e.g. ' 'Start", "Emer. stop" 
% r.h. I (e.g. flow meter) 

Temperature/humidity sensor 

Fig. 2 Typical batch measurement system 



Fig. 2 represents a batch measurement system consisting of the 
following elements: 

- final control elements (one valve for coarse and one valve for 
fine flow), 

- sensor (e.g. oval-wheel flowmeter with pulse output), 
- control station (in preparation), 
- PC (comprising CPU, digital inputs, digital outputs), 
- operation and monitoring units (VDU, keyboard, printer), 
- measurement counter module with optional control station (in 
preparation). 

A volume counter acting as sensor sends pulses which are detected 
by the measurement counter module. This receives switch-off 
values from the PC in a data block. 

VAW 
HAW 
NKW 
NFAK 
EFAK 
NLZEIT 
IMPAZ 
TOTZ 
VAN2 
HYST 

pre(1iminary) switch-off value 
main switch-off value 
after-run value 
normalization factor 
influence factor 
after-run time 
no pulse time 
dead time 
valve response time 
hysteresis 

The measurement is started after a valid DB is transferred to the 
RAM. Both valves (coarse flow and fine flow valve) are opened. 
After reaching the first switch-off value PVR (preliminary switch 
-off value reached), the coarse flow valve is closed. The flow of 
material is then only controlled by the fine flow valve. Once the 
second switch-off value MVR (main switch-off value reached) is 
reached, the fine flow valve is closed. 

When the main switch-off value (MVR) is reached, the after-run 
phase begins. This is a monitoring time during which the measure- 
ment counter module must still accept pulses. After this time, 
the batch is complete. This is indicated by the signal DOSE 
(batch end), however, the counter input remains active (see 
Fig. 3). 



Graphic representation of the measurement procedure 

Figure 3 shows the basic principles of a batch measurement proce- 
dure. The procedure is divided into three phases: 

- main flow phase 
- fine flow phase 
- after-run pulse acquisition phase 
These phases are controlled by limit signals: 

- PVR (preliminary switch-off value reached) 
- MVR (main switch-off value reached) 
- MODW (batch end) 
The position of the valves to be controlled for coarse flow and 
fine flow and the flow of material can be seen in the following 
diagram. 



Amount of Mainflow phase / Fineflow phase 
1 

material 
(pulses) i 

i After-run pulseacquisition phase 
j 

i 

DOSE 
HAW 

VAW 

MVR - 
DOSE - 

Flow of 
material 

! 

! I Amount of 
after-run 

i Time 

I 

Valve I Coarse flow valve / Coarse flow valve / Coarse flow valve 
open / closed 0 

i 
i closed 0 

settings 
Fine flow valve 1 Fine flow valve i Fine flow valve 
open a open ' closed 0 

Fig. 3 Batch measurement procedure 



1.3.1 Block Diagram of the Measurement Counter Module 

Figure 4 shows the block diagram of the measurement counter 
module. A microprocessor (80535) controls the functional sequence 
of the measurement counter module according to the firmware 
stored in a 64 K EPROM. The user memory is backed up by a memory 
capacitor (supercap) so that parameters are retained for at least 
24 hours even if both 24 V power supplies fail. The power supply 
connector (Fig. 1) supplies the 24 V load voltage of L+1 and L-. 
To increase availability, a second 24 V load voltage can be 
connected to L+2 and L-. This voltage can then take over the 
supply to the module and process signals if the first voltage 
fails. 

The digital inputs and configurating inputs are connected at 
connector X3. The six digital inputs are intended for the 
following signals: 

Digital inputs 

GAUF feedback signal "coarse flow open" 
GZU feedback signal "coarse flow closedw 
FAUF feedback signal "fine flow openw 
FZU feedback signal "fine flow closed" 
FRA release the outputs 

Count input 

ZE count input 

The configurating connections U+ZE, U+DE, UH+ZE, UH-ZE, UH+DE, 
UH-DE and U- are used to match the sensors and the module. Sen- 
sors with a NAMUR signal l), TTL level, CMOS level, switches or 
BEROs 1) can be connected. The configuration is uniform for the 
digital inputs but may be different from the count input (see 
Section 2.2.1). 

The count input and digital inputs are isolated from the computer 
earth, not, however, from each other (common potential). 

Digital outputs 

The digital outputs are also isolated from computer earth and are 
located on connector X3. These have a common potential via L+1 or 
L+2. The digital output BER024V serves as a circuit-proof sensor 
power supply. 

1) See appendix. 



The following output signals are available: 

CV 
FV 
PVR 
MVR 
DOSE 
MCR 
CFM 
BER02 4V 

control output to coarse flow valve 
control output ot fine flow valve 
preliminary switch-off value reached 
main switch-off value reached 
batch end 
measurement counter module ready 
group error signal 
short circuit-proof power supply for BEROs 

The connector X5 contains the serial interface to the control 
station (in preparttion). 

Connector X4 is used to couple two measurement counter modules 
when reciprocal counter monitoring is required. 

X2 is used to connect the required load current supply or for 
redundant power supply. X1 is the backplane bus connector by 
which the module communicates with the automation system. 

With the exception of the bus interface which is supplied via the 
bus itself, all other functional units are supplied by an iso- 
lated power unit on the module. A further non-floating power unit 
is used to supply BEROs and to generate the NAMUR level. 
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1.3.2 Operation vith Reciprocal Counter Monitoring 

Two measurement counter modules connected to allow reciprocal 
counter monitoring recognize if sensors fail and prevent in- 
correct measurement (Fig. 5). 

If an error occurs caused by different counter readings, the 
measurement is interrupted. The user can then use one of the 
"manual control" group of commands (see Part 8, Section 3.2) to 
complete the measurement. In this case, the automatic functions 
are overridden and the control output to the actuators is swit- 
ched directly. 

Functional sequence 

The operation of two measurement counter modules with reciprocal 
counter monitoring is started by the program informing the mo- 
dules that they should operate in this mode. The modules must 
also be informed as to which is master and which is slave. The 
process connector is connected to the slave. If there is a valid 
DB in the RAM of both modules and if the private line for opera- 
tion with reciprocal counter monitoring is connected, then the 
green LED "ROA" (redundant operation active) lights up on the 
front panel of both master and slave and signals that the modules 
are using this mode. 

On the process side, the sensors connected to the count inputs 
must be installed redundantly. 

The master monitors the counter reading of the slave once per 
second and compares this reading with its own. The master does 
not directly affect the outputs of the slave. 

Dead times can be assigned for the comparator. With a dead time 
of e.g. 10 S, the counter readings must show a discrepancy 10 
times in a row before the control signals to the actuators are 
reset. 

In addition to this, a minimum discrepancy (hysteresis) must be 
exceeded before the comparator recognizes that the counter read- 
ings are different. This minimum discrepancy refers to the cur- 
rent value and can be assigned as 2 %,  5 % or 10 %. 



Fig. 5 Safety-oriented batch measurement system 



1.3.3 Displays 

To be able to recognize the measurement counter module's 
operating states and to allow fast on-the-spot diagnosis, the 
following information is displayed using LEDs on the front panel 
of the module: 

Function Meaning LED colour 

CFM 

IOF 

C CR 

MCR 

CV 

FV 

PVR 

MVR 

R0 A 

Common Failure Message - 
Input/Qutput Eailure - 
Central Controller Ready - 
Measurement Counter Ready 

Coarse Valve - 
Fine Valve - 
Pre switch-off Value Reached - 

Main switch-off Value Reached 

Redundant Operation Active - 

Red 

Red 

Green 

Green 

Green 

Green 

Green 

Green 

Green 



1.4 Technical Data 

Digital inputs 

Number of inputs 

Input ranges 
with switches 

with NAMUR sensors 

with BERO sensors 

Isolation 

6 digital inputs; 
1 counter input 

logical 0 corres. -3.3 to +5 V 
logical 1 corres. +l3 to 30 V 
logical 0 corres. 5 1.2 mA 
logical 1 corres. 2 2.1 mA 

2 logical 0 corres. < 1.5 Ma ) 
logical 1 2  5 to < 50 mA 
The inputs have a common 
potential but are isolated from 
computer ground. 

Permitted potential differences 60 Veff/75 d.c. 
compared with computer ground 

Count input 

Count range 232 - I 

Limit frequency for count limit 
without filter - < 20 kHz 
with filter with a pulse - < 100 Hz 
pause ratio 1:l 

The count input can have a different parameter assignment from 
the digital inputs. 

Delay of the digital inputs approx. 3 ms 

Permitted line length 

Permitted line length 
with filter 
without filter 

max. 600 m, unshielded 
max. 1000 m, shielded 

max. 1000 m, shielded 
max. 100 m, shielded 

2, Residual current 



Digital outputs 

Number of digital outputs 7, short circuit-proof 3 ,  

Signal outputs 

Control outputs 4,  

"group error1' 
"measurement counter module 
ready" 
"pre switch-off value reached" 
"main switch-off value reached" 
"batch end" 

"coarse flow valve" 
"fine flow valvev 

Switching current 2 5  mA to < 0 . 4 5  A 

Lamp load (signal outputs) max. 5  W 

Short-circuit indication group error message (LED) and 
error bit 

Rated output voltage 24  V 

Output voltage U=+ - 1 . 5  V (for Irated ) 

Residual current with signal 0  max. 1 mA 

Output for sensor power supply 24  V; 0 . 2  A 
for BERO 

Outputs for sensor power supply 2  X 8 V ;  0 . 2  A 
for NAMWR 

Permitted line length max. 400 m, unshielded 

Power supply 

Current consumption 
from 5  V 
from 2 4  V 

Fuses 
2 4  V load voltage 
NAMUR power supply 
digital outputs 

5 v 5 5% 5 ,  
20  to 30 V load voltage with 
redundant power supply option 

approx. 50 mA 
< 0 . 3  A (without load) 

3, The short-circuit protection reacts at a line resistance 
< 4 . 7 5  Ohms. - 

4 ,  The control and signal outputs are P switches, short 
circuit-proof . 
Digital section from system bus. 



Serial interface 

Mechanical data 

Dimensions (W X h X d) 

Weight 

Ambient conditions 

Operating temperature 

Storage and transport 
temperature 

Relative humidity 

Operating altitude 

TTY current loop interface, 
20 mA, 9600 bps 

200 mm X 233 mm X 160 mm 

approx. 0.2 kg 

0 to 55 'C (S5-115U) 
no fan unit required 

0 to 60 'C (applies to all 
other programmable controllers) 

approx. 95 % at 25 "C 

max. 3500 m above sea level 



2 Installation 

2.1 Inserting and Removing the Module 

The measurement counter module can be inserted or removed from 
the subrack after disconnecting the load voltage connector 
(+24 V) without disturbing the bus traffic of the other modules. 
The subrack voltage does not need to be switched off. 

2.2 connecting signal Lines and the Power Supply 

Prefabricated cables with connectors are available for the signal 
lines. The free ends of the cables are connected to a terminal 
block and connected from here to the process lines. 

2.2.1 Digital Inputs (Process Connector X3) 

The digital inputs can be set for different types of sensor by 
wiring connector X3 (Figs. 6a to 6e) as follows: 

- NAMUR sensor (8 V) with intrinsically safe power circuit, 

- contacts (24 V), 

- proximity switches (BERO), 

- sensors with TTL or CMOS level. 

The types of sensor cannot be mixed freely. The counter input can 
be set to one type of sensor and the five other inputs to another 
(all five, however, must be the same). 

Example: the counter input ZE is set for NAMUR sensors. The 
feedback signal GAUF (coarse flow valve open) is a switch. All 
other inputs must then have the setting "switch" as type of 
sensor. 

The jumpers for the configurating connections must also be set at 
the terminal block. 

Scan rate of the digital inputs without the count input ZE: 
the digital inputs are read and evaluated by the firmware every 
50 ms. 



/ 
(U,= 8.5V) ZE 

a) Contact 

UH-ZE b) 2-wire BERO 

Fig. 6a Connections for contacts or 2-wire BEROs at the count 
input 

BER024V 

(U,= 8.5V) ZE A 

UH-ZE 

Fig. 6b Connection of a 3-wire BERO to the count input 

(U,= 0.3 X v c c )  ZE 

External voltage 

l source 

Fig. 6c Connection of a TTL/CMOS sensor to the count input 
(parameter assignment "NAMURw) 

To supply power to a flowmeter, +S V/100 mA can be taken from 
connector X4/pin 9 providing safety-oriented operation with the 
ribbon cable connection has not been selected. Using jumper X700 
on the measurement counter module, the +5 V are switched through 
from the processor power unit to X4/pin 15. The following figure 
describes the wiring necessary: 



Fig. 6d Power supply for a flowmeter with module-internal power 
supply (+5 V) 

X 700 
-+S  v 

ov 

U+ZE 

UH+ZE 

NAMURsensor (8V) . . 

e.g. initiator acc. to 
NAMUR DIN 19234 

X(,  

Fig. 6e Connection of a NAMUR sensor to the count input 
(parameter assignment "NAMUR") 

-c- X41 1 

open 

-(- 
9 

E..g. flow. 
meter 

+ (VCC=+5V)  



I Coarse flow . 

U 

Fine flow 

l l 

FZU Et:- >g 

Valve feedback contacts 

UH-DE p(- 

l 
Fig. 7a Connecting contacts to the digital inputs 

NAMUR sensor (8 V) 
e..g. initiator acc. to 
NAMUR 

Fig. 7b Connecting NAMUR sensors to the digital inputs 

The inputs are for contact-free sensors without separate power 
supply as in the NAMUR recommendation according to DIN 19 234. 

Parameter assignment l1NAMURl1. 



Valve control options with the MC 

The MC has the control outputs CV (coarse flow valve) and FV 
(fine flow valve). 

a) Connecting solenoid valves 

If 2/2 solenoid valves are used without a feedback contact, the 
state of the valve cannot be signalled back to the module; it is, 
however, advisable to connect the feedback inputs GAUF and FAUF 
to valve connections CV and FV and to lead them back to the MC. 
This allows a wire break on the CV or FV line to the valve to be 
recognized. 

Fig. 8 Connecting solenoid valves without feedback contacts to 
the measurement counter module 

FV 

GAUF 

FAUF 

GZU 

The feedback inputs GZU or FZU are not evaluated with the para- 
meter assignment bit FRVZU. 

f-'l- 

25 

Fig. 9 CV connection with feedback contact 

CV 

GAUF 

GZU 

A valve response time can be assigned. This ensures that valve 
feedback outputs (e.g. GAUF, FAUF ...) are evaluated correctly. 

O L 

/ KI 

13 

L+ 

7 

P 

6 Coarse flow 

5 

- 18 

or BEROV - 
- (Pin 22) KI 

- 6 

. A 

18 L - 



b) Connecting motor-driven valves 

When connecting motor-driven valves, there is one aspect which is 
different from the use of simple solenoid valves. 

Motor-driven valves need the control signals "openw and "closev. 
The measurement counter module, however, only provides one sig- 
nal. This means that the switchover "open/closew must be imple- 
mented using an auxiliary relay. 

When assigning the valve response time (VANZ) an actuator operat- 
ing time should be specified at this point. This ensures that the 
valve feedback outputs are only evaluated when this time has 
elapsed. 

Fig. 10 shows a suggestion as to how to connect a motor-driven 
valve with its positioning outputs fed back to the MC. 

GAUF 

GZU 

FAU F 

FZU 

Coarse fow valve 

18 

5 
1 

/ I 1  

17 I I 1 ~~ . .  / . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Fineflowvalve . . . . .  Throttle valve -t- 

Fig. 10 Connecting motor-driven valves 



2.2.2 Digital Outputs (Process Connector X3) 

All digital outputs are P switches; i.e. the internal switching 
stages switch the load through to L+. 

e..g. CV, FV, MVR .... 

R L 

V 

L+1 

L- 
L+2 

Fig. 11 Connecting the load outputs 

The load (consumer) must be connected to L- of the load power 
supply 

\ 

, 

@ 

The digital outputs DOSE, CFM and BERO have decoupling diodes in 
the outputs which allow the appropriate outputs to be connected 
up together with one or several measurement counter modules. 

Example: CFM from two modules: 

X 2  

1 CFM 

+24V 

m - 
L - 

Load current 
supply 1 

(24V) 

1 FhM23 I L for further processing 
i- I ,  

PIN 23 

Measurement counter 
module2 

I 

Measurement counter 
module 1 

Fig. 12 Connecting digital outputs 

Load 

{ D  - L- 



2.2.3 Power Supply Connection 

The supply or generation of the 24 V power supply must be accord- 
ing to VDE 0160 (Section 5.5) or VDE 0805 (Section 2.3). Safe 
electrical isolation must be ensured. 

To connect the load voltage L+1, L+2 and L- there is a 3-pin 
connector. The connections L+1 and L+2 are decoupled by diodes, 
so that the module can be operated with a second, redundant power 
supply, e.g. from a 24 V battery. 

The internal supply voltage (+5 Vint) is taken from the 24 V by a 
switched mode power supply unit. 

Fig. 13 shows how redundant supply with a load power unit and a 
battery can be implemented: 

Fig. 13 Redundant power supply 

X 2  

Connectil 

min. 0.75 

+ 

Connector X2 

Load power supply unit 

Fig. 14 Connector X2 for the 24 V power supply 

+ 24 V 
Emergency battery - 



2 .2 .4  Private Line for Operation vith Reciprocal Counter 
Monitoring (Connector X4) 

Here a prefabricated ribbon cable connects the two modules. The 
modules must be in consecutive slots. Connecting cable: order no. 
6ES5 704-1. . .  

Des. I Pin 

RDB2 1 7 SELl 1 3 

*) Can be activated for special applications with jumper X700, 
e.g. for TTL sensor supply 5 V/max. 100 mA 

Fig. 15 15-pin socket connector for the private line (X4) 

Meaning of the signals 

RDB0...7 Redundant, bidirectional data bus 
ANF Request signal 
RB-N Ready-busy 
P1.0.. .2 Port pin 
M Ground 

Ribbon cable to 
connect 
MC1 to MC2 

Measurement counter module 1 Measurement counter module 2 

Fig. 16 Connecting two measurement counter modules 



2.2.5 Pin Assignment of the Process Connections 

X3: 25-pin socket connector for process connection of the digital 
inputs/outputs. 

Digital inputs : 

Count input ZE Pin 7 

Coarse flow open GAUF Pin 6 
- - 

Coarse flow closed GZU Pin 18 

Fine flow closed FZU Pin 17 

Fine flow open FAUF Pin 5 

Block outputs SPA Pin 3 

Release outputs FRA Pin 16 

Free Pin 4 

Digital outputs : 

Coarse flow CV Pin 13 

Fine coarse FV Pin 25 

Preswitch-off value 
reached PVR Pin 12 
Mainswitch-off value 
reached MVR Pin 24 

Measurement counter 
ready MCR Pin 1 1  

Group error CFM Pin 23 

Batch end DOSE Pin 10 

Configuring connections : 

25-pin socket connector, 

connection seen from the front 

BERO supply BERO Pin 22 

Auxiliary voltage UH+ZE Pin 9 

Auxiliary voltage UH-ZE Pin 19 

Auxiliary voltage UH+DE Pin 14 

Auxiliary voltage UH-DE Pin l5 

Auxiliary voltage U+ZE Pin 21 

Auxiliry voltage U+DE Pin 2 

Auxiliary voltage U- Pin 1/8/20 



2.2.6 Connecting Cable for Process Connector X3 

To make connection of the digital input/outputs easier, there is 
a connecting cable with an open cable end available (cross sec- 

2 tion 0.22 mm ) .  

Cable connector for digital inputs/outputs (cable end open), 
order no. 6ES5 704-8...0 

Signal Pin Bundle identifier Colour coding 

U+DE 
SPER 
- 
FAUF 
GAUF 
ZE 
U - 

1 1 ring blue 
2 red 
3 grey 
4 yellow 
5 green 
6 brown 
7 white 
8 black 

H+ZE 
DOSE 
DOZ B 
PVR 
CV 
UH+DE 
UH-DE 
FRA 

FZU 
GZU 
UH-ZE 
u- 
UH+ZE 
BER024V 
CFM 

MVR 

9 2 rings blue 
10 red 
11 grey 
12 yellow 
13 green 
14 brown 
15 white 
16 black 

17 3 rings blue 
18 red 
19 grey 
20 yellow 
2 1 green 
22 brown 
2 3 white 

24 black 

2 5 4 rings blue 
remaining wires free 



2.2.7 CS Connection 

A control station (in preparation) can be connected to the mea- 
surement counter module at X5 by a connecting cable 
(6ES5 731.1 . . .  O), (cable not part of the standard consignment). 

CS (active) X5 MC module (passive) 

+ Pot. receive 1 

13 

4 - L  - 

20mA 
- Pot. receive 

+ Pot. send 

+ Tx D (+20 mA) 

Fig. 17 Connecting a control station to the measurement counter 
module 

Pin I Connectionfor: 
I 

1 
2 

I 

10 I Ground (L-) 

Shield 
RxD- 

7 
8 

TxD - 
Shield 

0 
15-pin socket connector 

12 
13 

Fig. 18 Pin assignment X5 of the CS interface 

--- 
-20 mA / Receiver 



2.2.8 Data Exchange PC/MC Via the Interface 

Data is exchanged between the PC and measurement counter module 
via a specially developed bus link circuit. 

Fig. 19 Data exchange PC/MC on the interface 

PC 

The active side of the interface is the PC; i.e. the module only 
reacts to the PC's requests. The protocol is started with a 
command byte; following this, the protocol is either terminated 
or data is sent to the module or PC. The command byte contains 
all the information about the data to follow (e.g. number and 
type) and about the protocol sequence. 

PESP' 
RDY 

DBO ... DB7 

M E W  
MEMR , 

MC 

A 



2 .2 .9  Pin Assignment of the Bus Interface 

Backplane connector X1 

CPKL 
MEMR 
MEMW 
RDY 
D B 
ADB 
PESP ' 
BAS P 

CPU ready signal 
Memory read signal 
Memory write signal 
Ready signal 
Data bus 
Address bus 
Select signal for I/Os 
Block command output 

Fig. 20 Backplane connector pin assignment 



3 Operation 

3.1 Setting the Module Address 

The measurement counter module is addressed using a word address 
(two bytes), the first word of which is set on the module with an 
address switch. This can be in the P area of 128 to 255 or in the 
0 area from 0 to 256, whereby even byte addresses must always be 
set in the address area, e.g. the addresses 128 to 250, 252, 254. 
The address signals PESP' and ADBl to ADB7 are decoded. 

The address of the module is the sum of the dual values of the 
rocker switches set to the on position (0). 

The individual rocker switches of the address switch S1 can be 
pressed down with a ballpoint pen or similar object (do not use a 
pencil). 

Address bit 

Switch position 1 3 [1 3 1 1 Addressswitch S1 

%n"(pressed) 

ADBl 1-1 
L Binary value of 

the address bits 

Fig. 21 Position and labelling of the address switch S1 

Using this word address, the data transfer is executed according 
to a fixed protocol. The sequence is byte-serial. 

The necessary driver routines are part of the firmware on the 
module; in the PC, these are provided by a function block. 



Required start address: 144 

ADB 4 + ADB 7 

Addressswitch S1 

Switch position 
'on"(pressed) 

ADB4 

Address bit Binary value of 
the address bits 

Fig. 22 Switch setting 

Fig. 23 Position of the jumpers and switches 



4 Accessories 

The accessories can be ordered separately: 

Complete connector element for 
load power supply 

Connecting cable for digital signal 6ES5-704-6 6, 

Connecting cable for PG connection 6ES5-731-I-. ..O 6 ) 

Ribbon cable for operation with 
reciprocal counter monitoring 

Coding socket W79070-G2602-N2 

6, For length key see catalog 



5 Abbreviations 

BERO 
CCR 

CFM 
C S 
CV 
DOSE 
EFAK 
FAUF 
FB 
FIFO 
FRA 
FRZ 
FV 
FZU 
GAUF 
GZU 
HAW 
HYST 
IAA 
IMPAZ 
IOF 
MC 
MCR 
MVR 
NABEDE 
NABEZE 
NAMUR 
NFAK 
NLZ 
OS 
P C 
PG 
PVR 
QUITT 
RAM 
RESET 
R0 A 
SPA 
STP 
TOTZ 
TTY 
UNZ IMP 
VANZEIT 
VAW 
VERA 
ZE 

Digital sensor (proximity oscillator) 
Central controller ready, input via control station 
blocked 
Group message for disturbances 
Control station (in preparation) 
"Valve for coarse flow" signal 
Batch end (output) 
Influence factor 
Feedback "valve for fine flow is open" 
Function block 
Buffer operating on the "first in first gut" principle 
Release the control outputs to the valves 
Count procedure release 
"Valve for fine flow" signal 
Feedback "valve for fine flow is closed" 
Feedback signal "valve for coarse flow open" 
Feedback "valve for coarse flow closedw 
Main switch-off value 
Hysteresis 
No pulse monitoring responded 
No pulse time before pulse failure message 
Input/output error 
Measurement counter module 
Measurement counter ready 
Main switch-off value reached 
NAMUR BERO digital input (parameter assignment bit) 
NAMUR BERO count input (parameter assignment bit) 
Digital sensor 
Normalization factor 
After-run value 
Counter overflow 
Programmable controller 
Programmer 
Pre switch-off value reached 
Acknowledgement input for disturbances 
Random access memory 
Reset counter to zero 
Redundant operation active (reciprocal monitoring) 
Block the control outputs to the valves 
Stop the count procedure 
Dead time when comparing counters 
Serial interface (20 mA loop current) 
Parameter assignment bit for monitoring illegal pulses 
Valve response time 
Pre switch-off value 
Comparison monitoring responded 
Count input 
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1 General Introduction 

The measurement counter IP 261 must be supplied with the follow- 
ing parameters before it is put into operation: 

VAW 
HAW 
NKW 
NFAK 
EFAK 
NLZEIT 
IMPAZ 
TOT2 
VAN2 
HYST 
KONF 

preliminary switch-off value 
main switch-off value 
after-run value 
normalization factor \ correction factors 
influence factor / 
after-run time' 
no pulse time 
dead time \ only with reciprocal counter 
valve response time / monitoring 
hysteresis 
configuration 

The parameters can be entered using a programmer via the PC or 
directly via the CS interface. The operator is supported by a 
control station (CS) with a two line display (in preparation). 

The parameter VAW (preliminary switch-off value) specifies the 
amount (e.g. litres or kilograms) at which the coarse flow valve 
must be closed. The value assigned is relative to HAW. 

The parameter M W  (main switch-off value) specifies the amount at 
which the fine flow valve must be closed. This is the measurement 
setpoint and is assigned as an absolute value (see Section 2.3). 

The parameter HKFT (after-run correction value) specifies the 
amount which still runs from the tube after HAW has been reached. 
This is determined by the user after the first measurement and 
represents a "machine constant" which must be used as a fixed 
value for all following measurements (if not required, assign 0; 
automatic after-run correction, see Section 2.4.5). 

The parameter NFAK (normalization factor) specifies the number of 
pulses per physical unit (e.g. pulses per litre or kilogram) 
output by the sensor. This is a sensor constant and can be as- 
signed values from 0 to OFFFFH (see Section 2.4.4). 

The parameter EFAK (influence factor) compensates variations in 
density. It can be varied from measurement to measurement by the 
user program. The range of values is from 0.001 to 1.999 (see 
Section 2.4.4). 

The parameter LmZ (after-run time) specifies the time during 
which pulses can be received after the main switch-off value is 
reached (see Section 2.4.3). It begins when the fine flow valve 
is closed and is completed with the signal DOSE (batch end). 



The parameter IKPAZ (no pulse time) specifies the time in which 
at least one count pulse is expected (see Section 2.4.3). The 
time unit (ms X 10, S, min) is entered using an identifier. If no 
sensor pulses are received, e.g. the sensor is defect, line break 
or material is absent, a signal is sent to the PC and the mea- 
surement process is switched off. 

The parameter V- (valve response time) specifies the time after 
which the feedback signals must have reached the module (see 
Section 2.4.3). If the selected time is exceeded without a feed- 
back signal being received, a message is sent to the PC and the 
measurement process is switched off. 

The parameters TOTZ (dead time and HYST (hysteresis) are only 
required when operating with reciprocal counter monitoring (see 
Section 2.4.3). 

The parameter KONF (configuration) causes the module to carry out 
certain hardware and software settings (see Sections 2.4 and 
2.4.2). 



1.1 Determining the Parameters VAW, HAW and NKW 

Before the first measurement is made, HAW is assigned as a set- 
point (e.g. 10 litres). VAW is entered as a value relative to 
HAW. Depending on the system configuration, a certain amount will 
continue to run into the container after the fine flow valve has 
been closed, i.e. the actual amount measured may be 0.5 litre too 
much. This 0.5 litre can be taken into account in later measure- 
ments and can be ascertained in two ways: 

1. using the automatic after-run correction, which can be started 
by a bit in the configuration register (see Section 2.4.6); 

2. by entering the measured excess in data words 20 and 21 of the 
MC-DB (see Section 2.4.7). 



2 Description of the Tasks of the Measurement Counter 

The firmware stored in the EPROM coordinates the data exchange in 
conjunction with the PC/CS and controls the hardware functions. 

2.1 Description of the MC Structure (Fig. 3) 

The measurement counter can be divided into the following sec- 
tions : 

- pulse acquisition branch (ZE) 
- switch-off value comparator 
- counted value comparator for operation with reciprocal counter 
'monitoring 

- swi,tch-off logic 
- monitoring/signalling branch 

Pulse acquisition 

The count pulses supplied by a pulse generation are sent to the 
counter input stage which is switched over to the NAMUR or BERO 
input with structure bit NABEZE. 

Structure bit FILTZE can be used to switch on the input filter. 

The incoming pulses are monitored by the pulse monitoring func- 
tion so that at least one pulse must be received within the 
selected no pulse monitoring time IMPAZ. If no pulse is received 
during this time, the control outputs to the valves are disabled 
and an error is signalled (process error number 6). 

Switch-off value comparator 

The calculated pulse values for the preliminary switch-off value 
and main switch-off value taking into consideration the correc- 
tion factors NFAK (normalization factor) and EFKA (influence 
factor) are entered in the comparator register by the micro- 
processor. If the pulse counter reaches the switch-off values, 
the switch-off logic closes the control outputs (CV and FV). 

Counted value comparator for reciprocal counter monitoring 

To allow reciprocal counter monitoring by two measurement counter 
modules, there is an interface which allows the counts on both 
modules to be compared at certain intervals. ROA (redundant 
operation active) must be selected. The parameter bit MASL (mas- 
ter/slave) determines which module controls the process and which 
the monitoring function (see Section 7). 

Before the first measurement, the operator must check that the 
private line between the two modules is plugged in and that the 
monitoring module is the master and the process controlling 
module the slave. 



Switchover logic 

The "switchover logic" branch is responsible for controlling the 
control signals CV (coarse flow) and FV (fine flow) depending on 
the operating statuses or error messages. 

Monitoring/signal branch 

The "monitoring/signall' branch is responsible for monitoring the 
valve feedback signals 

- GAUF (coarse flow open) 
- FAUF (fine flow open) 
- GZU (coarse flow closed) 
- FZU (fine flow closed) 
These are fixed by the parameter signal NABEDE (NAMUR/BERO digi- 
tal inputs) for the required input level. 

Using the parameter bit FRVZU, the feedback signals from the 
valves for positions GZU and FZU can be deactivated. This is 
necessary in certain applications when there are no feedback 
signals for "valve closed". The time monitoring of the valve 
feedback signals is entered with the selectable valve response 
time VANZ (see Section 2.4.2). 

Following a completed batch (DOSE = l), the parameter bit UNZIMP 
initiates the monitoring of pulses which are still being re- 
ceived. If an error is detected, a process error is signalled. 
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Description the Functions 

Digital control outputs 

CV Open coarse flow valve = l 
Close coarse flow valve = 0 

FV Open fine flow valve = l 
close fine flow valve = 0 

The digital outputs "coarse flow" and "fine flow" switch the 
delivery valves. Their activity depends on the digital input 
signals FRA (release outputs) and SPA (block outputs). 

Signal outputs 

P'9B Preliminary switch-off value reached - 1 
Preliminary switch-off value not reached = 0 

HVR Main switch-off value reached = 1 
Main switch-off value not reached - 0 

The signals PVR and MVR indicate the position of the CV and FV 
valves during operation. If an error is detected or if there is 
an interruption, the control signals CV and FV are reset (see 
Section 6). 

DOSE Batch end reached = 1 
Batch end not reached = 0 

The signal DOSE (batch end reached) is output when the selected 
after-run time has elapsed (see Section 2.3). 

HCR Measurement counter module ready (continuous light) = 1 
Measurement counter module not ready = 2 Hz frequency 

The signal MCR (measurement counter ready) is output when the 
measurement counter module is ready for command input and the 
delivery of the batch can be started (valid DB on the module). 

MCR is reset when the load voltage supply fails or falls below a 
minimum voltage. 

If the load voltage supply returns, the module firmware checks 
whether the DB saved in the RAM is still valdd. If it is, the LED 
"MGR" is lit continuously. If it flashes at a frequency of 2 Hz, 
the DB is invalid. In this case a new DB must be transferred 
(D1,O) (see Part 8, Section 1.4.5). 



CCR Programmable controller ready - 1 
Programmable controller not ready = 0 

The internal signal CCR (PC ready) is derived from the bus con- 
trol signals BASP and CPKL and the cyclic monitoring of the PCs. 
If one of these signals fails, or if the cycle monitoring of the 
PC responds, then automatic manual release is activated and the 
LED "CCR" flashes at a frequency of 2 Hz. If the manual block is 
activated again, the LED "CCR" is lit continuously. The instruc- 
tion "manual release" transfers the command priority over the 
measurement counter module to a control station (if connected). 

CFL[ Group error occurred = 1 
No group error - 0 

IOF 1/0 error = 1 
No 1/0 error = 0 

The two alarm signals CFM and IOF are activated when the module 
has recognized a process error PFEH (see Section 6). 

The signal IOF indicates whether the error indicated by CFM 
concerns the inputs/outputs of the MC (e.g. PFEH 2-6). The signal 
is also avatlable as a digital output. 

The signal CFM is activated without IOF if the comparator res- 
ponds (PFEH 7) or the 24 V voltage supply fails on the module 
(PFEH 1). 

BOA Redundant operation active = 1 
Operation with a single MC = 0 

The signal ROA on the module indicates that reciprocal counter 
monitoring is active and that a second measurement counter module 
must be present (see Section 7). 

BEROVERS BERO/NAMUR supply active = 1 
BERO/NAMUR supply switched off = 0 



Digital inputs 

ZE Count input 

The count input ZE cannot have parameters assigned (only NABEZE/ 
NABEDE). The sensor to be used is selected by wiring certain X3 
inputs (see Part 4, Section 2.2). 

FILTZE Filter for count input on = l  (max. 100 Hz) 
Filter for counter input off - 0 (max. 20 Wz) 

Various input frequencies can be selected for the count input ZE. 

Feedback signals from the valves 

GBUF Feedback signal "coarse flow valve openw = l 
GZU Feedback signal "coarse flow valve closed" - 1 
FAUF Feedback signal "fine flow valve open" = 1 
FZU Feedback signal "fine flow valve closedw = 1 

The inputs GZU and FZU can be switched inactive by means of a 
parameter signal (FRVZU) if the valves do not have a limit con- 
tact or if no feedback signal is required. 

Release signal for the outputs (FM) 

FBh Release outputs with 1 
Block outputs with 0 

The signal FRA affects the outputs CV and FV directly and can 
block or release them. This input is present as a hardware digi- 
tal input. If the release is cancelled during the measurement 
procedure, the delivery of the batch can only be continued with 
the instruction "continue automatic measurement" (no automatic 
warm restart after FRA is cancelled). 

Block signal for the outputs (SPA) 

SPA Block the outputs with 1 
Release the outputs with 0 

The signal SPA affects the outputs FV and CV directly (hardware) 
while bypassing the internal processor functions. This input 
blocks the outputs immediately (also no automatic warm restart 
when the signal is reset). 

http://www.efesotomasyon.com/html/siemens/siemens.html
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2.3 Description of the Function Blocks 

Result counter 

The pulse counter of the measurement counter module is the 
"heart" of the modu . It is 32 bits wide and therefore has a 
count capacity of 2" - 1. There is a 16 bit hardware counter 
integrated in the microprocessor which passes on a carry to an 
additional 16 bit software counter if there is an overflow. If 
this counter overflows, an error is signalled (see Section 6). 

When measuring the batch, the sum of pulses can be calculated as 
follows : 

Vi = main switch-off value X' KF, 

where KF = EFAK X NFAK. 

KF correction factor 
EFAK influence factor 
NFAK normalization factor 
(See Section 2.4.4). 

Comparator register 

The main switch-off value HAW and the preliminary switch-off 
value VAW are stored in the comparator register. The HAW is 
entered as an absolute value and the VAW as a value relative to 
HAW. The preliminary and main switch-off values are converted and 
the calculated pulse values written to the comparator register. 
The extension to a 32-bit comparison is performed by the soft- 
ware. 

No pulse monitoring 

Typical pulse generators supply pulses between 1 pulse/s and 
5000 pulses/s. 

The no pulse monitoring responds when no pulses are recorded in a 
preset time IMPAZ (no pulse monitoring time). The no pulse moni- 
toring time is located in the parameter byte IMPAZ. The no pulse 
monitoring time IMPAZ can be set in steps of 50 ms. 

a) No pulse monitoring in the coarse and fine flow phase 

The no pulse monitoring becomes active at the start of the 
measurement process. If the no pulse monitoring responds, the 
outputs CV and FV are blocked and the group error CFM is 
output. The error is also recorded in an error byte. 

b) No pulse monitoring in the after-run acquisition phase 

Here, the no pulse monitoring time IMPAZ becomes inactive. 
Incoming pulses continue to be counted. 



After-run time 

After the fine flow of a measurement process is switched off, the 
after-run time NLZ starts. This time can be selected in steps of 
50 ms. The longest selectable time is 54 minutes. An identifier 
specifies whether the units specified are ms X 10, seconds or 
minutes. During this time, the counter remains active. 

Once the after-run time has elapsed, the batch is considered 
complete and the signal DOSE (batch end) is output. The counter 
remains active. 

2.4 Parameter Assignment 

To start a measurement process, the MC must have appropriate 
parameters assigned. The parameter signals for the module are 
bits. 

1 byte values are required to specify times and 2 or 4 byte 
values are required for factors and switch-off values. 

The following groups of signals are transferred to the MC and are 
stored in the DB: 

- module setting instructions (configuration) 
- operating instructions 
- counter parameters 

2.4.1 List of Parameters to Be Entered for the MC 

a) Bit values (1 bit) 

FILTZE --> filter for count input 
NABEZE --> NAMUR/BERO for count input 
NABEDE --> NAMUR/BERO for digital inputs 
FRVZU --> release valve feedback 
R0 A --> operation with reciprocal counter monitoring 
MASL --> master/slave 
AUNLK --> automatic after-run correction 
UNZIMP --> monitoring for spurious pulses following DOSE 

b) Byte values (1 byte) 

IMPAZ --> no pulse monitoring time 
NLZ --> after-run time 
VANZ --> valve response time 
TOT2 --> dead time \ for operation with reciprocal 
HYST --> hysteresis / counter monitoring 

c) Values with more than 1 byte (2 to 4 bytes) 

VAW --> preliminary switch-off value 
HAW --> main switch-off value 
NFAK --> normalization factor (sensor constant) 
EFAK --> influence factor (e.g. density correction) 
NKW --> after-run correction value (see Part 8) 



2.4.2 Significance of the Bit Values for the MC 

Bit values, stored or read into the measurement counter module, 
can be divided into the following groups: 

- structure switches required for the hardware settings on the 
MC. 

- control bits, which can influence the function of the MC, 

- bit values to indicate signal statuses on the MC. 

MC structure switches are binary values (bit values) which are 
stipulated during the planning (structuring) and are then norm- 
ally not changed. 

Filter switchover for the count input 

FILTZE With filter for count input 
(limit frequency = 100 Hz) - 1 
Without filter for count input 
(limit frequency = 20 Hz) - 0 

Signals for operation with reciprocal counter monitoring 

BOA Redundant operation active = l 
Redundant operation inactive = 0 

The signal ROA informs the module that it is to operate with 
reciprocal counter monitoring. There must be two modules present 
connected via a private line to allow reciprocal monitoring. This 
signal activates the LED "ROAv on the front panel (see Section 
7) 

Master-slave identifier 

LIBSL Master = 1 
Slave = 0 

The signal MASL determines the master or slave status of the 
modules connected for redundant operation. The master is respon- 
sible for sending a request to the slave at certain intervals. 
The slave then transfers its counter reading to the master mod- 
ule; this then compares the value with its own counter reading 
and outputs an error message if there is a discrepancy. Onlv the 
slave controls the process. If redundant operation is not selec- 
ted, the module must be assigned parameters as a slave! 



Specifying the sensor type 

HBBEZE NAMlTR level for count input = 1 
BERO level for count input = 0 

HBBEDE NAMUR level for all digital inputs = 1 
BERO level for all digital inputs = 0 

These two signals stipulate the required type of sensor for the 
digital inputs and count input (see Part 4, Section 2.2). 

Switch valve feedback active 

FBVZU = 1 Evaluation of feedback signals "valve closedw 

FRVZU = 0 No evaluation of the feedback signals "valve closed" 

If FRVZU - 0, no error is signalled if the feedback signals are 
absent. 

Automatic after-run correction 

A = l Automatic after-run correction active 

AUNLK = 0 Automatic after-run correction inactive 

(See Section 2 . 4 . 6 )  

Pulse monitoring following DOSE 

U N Z W  = 1 Monitoring of incoming pulses following DOSE 

U N Z W  = 0 No monitoring of incoming pulses following DOSE 



The values are located in the data words shown below in the data 
block. 

Data word : Data word : 

/ (r) 1 Pre switch-off 
value counter reading BY) 32to34 

/ (r] 1 Main switch-off 
value 

Pulse 
counter reading 

After-run 
correction value 

C u m t  
pre switchoff 

value 

23 <EFAK]-1 Influence factor 
Current 

main switch-off 
value 

MCrnodule 
ready (static) 

Group 
error 

Redundant 
operation 

Data block 
present 

30 < > - l  Master-slave Pre switchoff 
value reached 

Main switch-off 
value reached FT] 41 

Coarse flow F] 41 

Nopulse " 
monitoring time 

27 (r)-i Mer-run time -2 1 )  41 

26 l ~ a ~ v e  
response time 

NABEDE 
NAMUWBERO 
dig. inputs dosed 41 

NABEZE 
NAMUWBERO 
count input Batch end DOSE 41 

Release MCmodule 

valve- ready 
feedback"CL0SED m i n g  

frequency) 

Signals: system to MC Signals: MCtosystem - - 
(Abbreviations see Pan 6, Section 3.5) 



Structure switch 

DW30 15 8 7 0 
free / S8 S1 l 

S1 FILTZE 0 = no filter for count input (f < 20 kHz) 
1 = filter switched on (f: < l00 Hz) 

S2 ROA 0 - redundant operation inactive 
1 = redundant operation active 

S3 MASL 0 = module is slave 
1 = module is master 

S4'NABEZE 0 = NAMUR level for count input 
1 = BERO level for count input 

S5 NABEDE 0 = NAMUR level for digital inputs 
1 = BERO level for digital inputs 

S6 FRVZU 0 = do not evaluate valve feedback signal inputs GZU 
and FZU 

1 = evaluate valve feedback signal inputs GZU and FZU 

S7 AUNLK 0 = automatic after-run correction inactive 
1 = automatic after-run correction active 

S8 UNZIMP 0 = monitoring of incoming pulses following DOSE 
inactive 

1 = monitoring of incoming pulses following DOSE 
active 

2 .4 .3  Time Formation on the Measurement Counter Module 

The times required internally on the module are derived from a 
central timer interrupt (time base = 50 ms). 

The following times can be selected for the MC: 

- after-run time --> NLZ 
- no pulse monitoring time - -> IMPAS 
- dead time --> TOTZ 
- valve response time (actuator operating time) --> VANZ 

Since highly accurate times are not required, times can be selec- 
ted in steps of 50 ms (times other than in multiples of 50 ms are 
not permitted). The maximum possible time is 54 minutes. An 
identifier indicates whether the units are ms X 10, seconds or 
minutes (see also Part 8, Section 2.1). 



Example : 

Required Bytes required 
time 

150 ms Timer value 
ldentifier (msx 10) 

Timer value 
ldentifier (S) 

lOmin Timer value 
Identifier (min) 

2.4.4 Correction Factors 

The measurement counter module recognizes two correction factors 
(KF). These are taken into account when measuring the batch. 

a) Normalization factor (NFAK) 

The normalization factor is a sensor constant. When measuring a 
flow or c unting a batch with a sensor constang of e.g. 500 
pulses/dm' with an amount to be measured in dm , NFAK = 500. 

b) Influence factor (EFAK) 

In some situations, the measurement of the batch must take a 
further factor into consideration. This can be stipulated with 
the influence factor which allows, for example, the influence of 
temperature on the measurement to be corrected. 

The range of values for the influence factor is from 0.001 to 
1.999. 

The calculation of the pulses required for the main switch-off 
value takes into consideration these correction factors. 

When measuring the batch delivery, the sum of the pulses Vi is 
calculated as follows: 

Vi = main switch-off value X KF, 

where KF = EFAK X NFAK. 



2.4.5 After-Run Correction 

The measurement counter module is capable of correcting the 
after-run at the end of a batch so that the setpoint is achieved 
more accurately when several batches of the same material are 
required one after the other. 

The after-run correction value NKW represents the amount of 
material still in the tube when the main switch-off value is 
reached. 

As an example, 10 litres may be required, but the actual amount 
delivered is 10.25 litres owing to the after-run. 

--> After-run correction value = 0.25 litre. 

There are two methods of implementing this after-run correction 
as follows: 

1. Automatic after-run correction 

2 .  After-run correction by entering a fixed after-run correction 
value 

2.4.6 Automatic After-Run Correction 

If automatic after-run correction is switched on with the para- 
meter AUNTX = 1, the after-run amount per batch is measured. The 
switch-off point of the coarse and fine flow valves is then 
correspondingly adjusted (sum of the pulses in the comparison 
registers is changed). The resulting new switch-off value for the 
fine flow valve plus the calculated after-run value now corres- 
ponds to the main switch-off value. 

As long as the bit AUNLK is set, any value entered manually for 
the after-run amount is ignored (see below). 

2 .4 .7  After-Bun Correction by Entering a Fixed bfter-Bun 
Correction Value 

It is also possible to enter the after-run correction value 
manually in the MC-DB following the first batch measurement (bit 
AUNLK = 01). This is then subtracted from the previously selected 
HAW/VAW values once (manual after-run correction). 

The range of the after-run correction value N W  is from 0.001 to 
65335 (FFFFH). If no correction is required, the default 0 ap- 
plies. 



2.5 The Modes of the Measurement Counter Module 

Automatic batch measurement 

The control signals CV (coarse flow) and FV (fine flow) are 
output when a batch measurement is started. When the switch-off 
values are reached, the appropriate control signal outputs are 
automatically blocked. 

Controlled batch measurement 

The control signals CV (coarse flow) and FV (fine flow) are 
controlled directly by a control command, irrespective of the 
feedback from the process. 

If the current switch-off values are in the comparator registers 
of the pulse counter, then the values PVR and MVR are also indi- 
cated on the front panel of the module. This allows an interrupt- 
ed batch measurement to be continued up to one of the values. 

These modes provide the operator with the opportunity to inter- 
vene in the procedure as follows: 

- to stop a batch measurement phase, 
- to operate the individual actuators (CV, FV, CV + FV), 

- to continue an interrupted batch measurement with existing 
parameters, 

- to continue an interrupted batch measurement with new 
parameters. 



3 Operating the Measurement Counter Module 

3.1 Principles 

The operator always communicates with the module using a pro- 
grammer or a primary programmable controller by means of instruc- 
tions: mode instructions and utility instructions. These can be 
issued independent of each other. 

Mode instructions 

Mode instructions are used to bring the MC to a particular mode 
or to start, stop or change the execution of a command within a 
mode. The reaction to a mode instruction depends on various 
factors (Fig. 6) as follows: 

- The entered instruction must be feasible as it stands (a valid 
instruction is checked in the adaptation section). 

- The instruction must be feasible within the currently set mode 
and in the mode in which the instruction will be executed 
(checked in the interpretation section). 

If all the conditions are fulfilled, a mode instruction is pro- 
cessed; otherwise an error message results. The individual reac- 
tions are discussed in the description of the particular mode. 



Utility instructions 

Utility instructions are not dependent on mode instructions and 
can be sent to the module at any time. They are proceseed imme- 
diately. The next instruction can only be entered when the pre- 
vious one has been completely processed (Fig, 6). 

Measurement 
counter module 

IP 261 

Mode 
instruction l 

-l 
Data 

r 1 Utility 

Measurement 
counter module 

instruction 

Data 'U 

Fig. 6 Utility and mode instructions 

The designation "S5 1xxUw stands for programmable controllers, 
"PG" stands for programmers and "CS" for control station (in 
preparation). 

Utility instructions which only trigger an output function (B0,x) 
can be sent to the measurement counter module by E. 'I interfaces 
simultaneously without them affecting each other. 

Utility instructions which have an input function (D1,x) can only 
be sent to the module by the interface which is currently 
enabled. 

Error messages resulting from incorrect operator input remain 
active until they are acknowledged by entering a new operating 
instruction on one of the two interfaces. 



3.2  Modes and Uti l i ty  Instructions 

In the "batch end" (DOSE) status, the MC can be changed from one 
mode to another This requires a mode instruction. 

Both interfaces on the module are capable of handling instruc- 
tions. The ability of the interface to transfer an instruction 
depends on the manual release. 

On completion of the initialization (after reset) the manual 
release is automatically activated. This ensures that the control 
station can be used if there is no PC. 

If a PC is present, the manual release must be cancelled with the 
"manual block" instruction. Then, only the PC can access the 
module until the manual release is once again selected by means 
of a instruction or if the PC fails. The switchover between 
manual release and manual block can only be made from the PC. 

If the execution of a mode is to be interrupted by the operator, 
this once again requires a mode instruction specifying the new 
mode, e.g. AUTO-DOS-stop. The batch measurement then changes to 
the "stop" state. Following this, the valves can be activated 
manually. Modes used for data transfer cannot be aborted, since 
this may lead to inconsistencies. 

During batch measurement, setpoint values may only be changed in 
the status AUTO-DOS-stop. If you wish to make changes, observe 
the ratio of the.actua1 value to the new setpoint value. Invalid 
setpoint values are followed by an error message. 

Mode instructions are used as follows 

- to set (change) modes 
- to start the execution of a mode 
- and to abort the execution of a mode. 

A mode can only be changed or started in the status "finish" or 
"stop". 



Mode and utility instructions for the MC 

The MC is addressed via the PC and PG interfaces only with in- 
structions. An instruction has a number between 1 and 255. It is 
sensible to group the instructions according to type. To do this, 
the four most significant bits of the command byte are used. The 
remaining four bits contain additional information about the type 
of instruction. 

The following three instruction types exist: 

B0 --> utility instructions: output MC --> PC 

BK --> mode instructions: e.g. measurement type, 
measurement stop . . .  input PC --> MC. 

D1 --> utility instructions: input PC --> MC 
data input, e.g. specifying setpoints, times etc. 

(For a list of the instructions, see Part 8, Section 3.2.) 

Processing the instructions 

All non-existent instructions cause an error (PC interface error 
4: "wrong command"). 

Utility instructions control the data transfer between the MC and 
PC in both directions. They can be inserted at any time between 
two mode instructions The interfaces have the same priority for 
utility instructions. 

Mode instructions are instructions which trigger or switch over a 
mode on the module. They are valid in themselves; i.e. there is 
no further data following the command byte. 

When the measurement counter module is switched on, there must be 
a valid DB in the RAM (LED "MCR" lights up), otherwise the DB 
must be transferred to the RAM with the command DI,O (LED "MCRw 
flashes). This ensures that all the batch measurement parameters 
are updated following module start-up. 



Warm restart of the measurement counter module following power 
failure 

If the power fails, all the data for the batch are saved in a 
buffered RAM. When the module is restarted, it carries out a RAM 
test. If the DB is still valid, the current statuses on the front 
panel are indicated once again. The measurement can be continued 
from the counter reading, valid when the voltage failure occurr- 
ed. 

If data is lost during the voltage failure (RAM back-up active 
for approximately 24 hours), then the measurement can only be 
started after a new MC-DB has been entered (LED "MGR" flashes). 

4 CS Interface 

To connect a control station (in preparation) there is a serial 
interface on the measurement counter module. This connects a 
control station with the module. The data transmission is asyn- 
chronous and serial at a data rate of 9600 bps. Each character 
received by the module or to be sent by.it triggers an interrupt. 

5 PC Interface 

The PC interface allows data exchange between the measurement 
counter module and the programmable controller using the standard 
function block FB 171 (see Part 6). 



6 Error Procedure on the M o d u l e  

The module recognizes three different types of errors. 

Process errors PFEH 

This group of errors occurs in the process and is caused, for 
example, by the absence of pulses or feedback signals. The error 
is written to DR 31. The batch measurement process can then only 
be continued when the error has been read out with the instruc- 
tion "error output". All instructions for data exchange and the 
stop instructions remain valid. This blocking is necessary to 
ensure that the process error has been cleared and that the error 
cannot be concealed by a new batch measurement start. 

The error can be indicated on the front panel of the module with 
two LEDs. If the error occurs in conjunction with a problem at a 
digital input/output, "CFM1' and "IOF" are set. If this is not the 
case (e.g. voltage failure), only "CFM" is set. When the error is 
read out, both LEDs go off again. 

PC interface error SFEH 

This error is the result of an incorrect data transmission on the 
S5  interface (error numbers 1 to 6). 

Data input error DFEH 

This includes all errors resulting, for example, from a range of 
values being exceeded when data are input or from an illegal 
command sequence or from PC failure. 

All three types of error are recorded in a data word (DW 31) by 
the instruction "error output". 

PC interface error 
ordata input error 

The most significant byte indicates the PC interface error or the 
data input error. The least significant byte indicates a process 
error. 



Explanation of the process error sources PFEH 

Error 
no. 

1 24 V power failure on the module 

If there is a power failure, all the data for the partic- 
ular batch measurement are saved in the buffered RAM. If 
the saved data have not been changed, the measurement can 
be continued immediately after reading out the error 
number with the instruction "continue automatic batch 

' measurement". If, on the other hand, the LED "MCR" 
flashes, this means that the data in the RAM have been 
lost. A new DB must be entered. 

2 to 5 Feedback from the valves not arrived 

If a valve feedback signal does not arrive or arrives too 
late, one of the error numbers 2 to 5 and the LEDs "IOF" 
and "CFM" are set. The feedback messages GSZU and FSZU 
can be switched inactive using the parameter bit FRVZU; 
i.e. there is no check made as to whether the feedback 
signal has arrived. The LED "IOF" indicates that the 
group fault involves a digital input or output. The 
following assignment applies: 

No. 2 Feedback signal GAUF not arrived 
No. 3 Feedback signal FAUF not arrived 
No. 4 Feedback signal GZU not arrived 
No. 5 Feedback signal FZU not arrived 

6 No pulse time exceeded 

If the module recognizes the absence of pulses, the error 
is also indicated by the LEDs "CFM" and "IOF1'. The error 
occurs when no pulse is received within the selected 
time . 

7 Comparator responded 

When operating with reciprocal counter monitoring, the 
control signal outputs are disabled when the discrepancy 
between the two counter readings is greater than a selec- 
table tolerance (hysteresis). The error is indicated by 
the LED "CFM". After reading out the error, the batch 
measurement must be started again (continuation not 
possible). 

8 Overflow of the 32-bit pulse counter 

This error is indicated when the pulse counter range is 
exceeded (> 32 bits). This is only possible in the after- 
run phase, since a switch-off value > 32 bits cannot be 
selected. 



9 Cycle monitoring responded 

The PC and the measurement counter module monitor each 
other. If the P C  fails (cycle interrupted) this will be 
recognized by the module. It reacts by setting the group 
error message "CFM". The module is then switched automa- 
tically to manual release, and the LED "CCR" flashes at a 
frequency of 2 Hz. If the module was already in the 
"manual control" mode, the control outputs to the valves 
are also switched off, since there is then no guarantee 
that a control station is connected to the module. The 
process could, in this case, not be stopped. If the batch 
measurement is automatic, the process is completed auto- 
matically. If the cyclic sequence on the module is in- 
correct, this will be recognized by the PC (see descrip- 
tion of FB 171 in Part 6). 

10 Short circuit of a digital output 

By means of a hardware circuit, the module recognizes 
when a digital output has short circuited. The informa- 
tion is then passed to the firmware. After 1.5 seconds, 
the firmware reacts by closing the valves and setting the 
LEDs "IOF" and "CRF". This delay is necessary, since a 
lamp load of 5 W at the outputs would cause the short- 
circuit monitoring to respond due to the increased start- 
up current (lamps still cold). 

11 Incoming pulses following DOSE (batch end) 

If the bit UNZIMP = 1 is selected when entering the 
measurement counter DB, the pulse input is monitored for 
incoming pulses after completion of the batch measurement 
(DOSE = 1). The monitoring is deactivated at the start of 
the next batch. The error is only signalled once. If it 
is read out, it cannot be signalled again until after the 
next DOSE signal. 

12 After-run correction value greater than setpoint value 

If automatic after-run correction has been implemented, 
the determined after-run amount must not exceed the 
setpoint value (negative values). If it does, the batch 
measurement process is aborted. 



Explanation of the PC interface errors S= 

Error 
no. 

1 General error 

Error during transmission. 

4 Incorrect command 

Command code does not exist. 

6 Job list full 

The job list contains a maximum of four jobs. The next 
job can be accepted as soon as one of the four jobs has 
been completed. 

Explanation of the data input errors DFEH 

Error 
no. 

7 PC failure 

An interrupt input informs the module when the BASP and 
CPKL signals are active, or when the 5 V power supply for 
the PC has failed. The module reacts by setting the LED 
"CFM". This type of PC failure monitoring is supplemented 
by the cycle monitoring (see "Process error"). The LED 
"CCR" begins to flash, since manual release has been 
automatically activated. 

8 Non-existent command 

This error identifier is set when an instruction is 
entered which has a code outside the defined range. 

9 Command currently illegal 

This error identifier is set when an illegal instruction 
sequence is to be sent, e.g. "CONTROL MAN start" follow- 
ing "AUTO DOS start". 

10 No valid DB present 

This error is signalled when an attempt is made to start 
automatic batch measurement without a valid DB (the LED 
"MGR" flashes). The only permitted activities are opera- 
ting the valves manually and the data output instructions 
manual release/manual block. 



11 Incorrect time values 

The selectable times IMPAZ, VANZ, NLZ and TOTZ must 
remain within certain limits. If this is not the case, 
this error is signalled. 

12 Pulse counter width 

This is set when the product of the switch-off value X 

normalization factor X influence factor exceeds 32 bits. 

13 EFAK illegal 

The influence factor must be a value between 0.001 to 
1.999. 

14 No NFAK entered 

The normalization factor must not be equal to 0. 

15 Incorrect hysteresis entered 

The hysteresis must be one of the values, 2 %,  5 % or 10 %. 

16 Manual block not activated 

Before a DB can be entered from the PC or a batch meas- 
urement started, the manual block must first be activated 
(manual release is active following the module start-up). 

17 Valves closed owing to FRA 

FRA was activated during a batch measurement and not 
cleared again. 

19 Valves closed owing to SPA 

During a batch measurement the valves were blocked by a 
direct hardware intervention (MC in wait state). 

2 0 Continue not received 

No "continue" has been received with a data input/data 
output command with which a "continue" was expected 
(-> error in the use of FB 171 or disturbance in the data 
exchange). 



2 1 New setpoint value is greater than actual value 

If a setpoint value is to be changed during a batch 
measurement, the process must be interrupted using the 
command BK, 2. If the new setpoint value is greater than 
the current actual value, error code 21 is signalled. 

2 2 After-run correction value is,smaller than setpoint value 

When an after-run correction value is entered in DV20 
(AUNLK=O) make sure that this value does not exceed the 
setpoint value. 

2 3 Preliminary switch-off value greater than or equal to 
main switch-off value 

Since the preliminary switch-off value is formed as a 
differential value of the main switch-off value, the 
value stored in DW16/17 must always be greater than the 
one in DWl8/19. 

2 4 Too many decimal places 

HAW, VAW and NKW may be parameterized using three decimal 
places only. 



7 Operation with Reciprocal Counter Monitoring 

For batch measurements requiring high availability, two measure- 
ment counter modules can be linked together. 

When operating with reciprocal counter monitoring, the count 
pulses from two separate and identical flow counters are counted 
by two separate measurement counter modules. At certain inter- 
vals, the counter readings are compared via the module interface 
X4. 

7.1 Principle of the Comparison Function 

The comparator receives the current reading of the counters at 
one second intervals from both measurement counter modules and 
compares the values within a tolerance of 2%,  5% or 10% of the 
current value. The tolerance (hysteresis) can be selected and 
remains valid until the measurement counter module has new para- 
meters assigned. 

To prevent a discrepancy in the counter readings from resetting 
the end signals immediately, a dead time of 10 seconds, 1 minute 
or 10 minutes can be selected so that a discrepancy must be 
recognized at least 10, 60 or 600 times before the signals are 
reset. 

After the comparator has responded, the outputs FV and CV are 
reset and a process error is signalled, which indicates that the 
batch measurement has been interrupted (see Section 6). 

This function requires that the two measurement counter modules 
have a master-slave relationship; i.e. both modules must have the 
same parameters assigned (except for the master-slave identi- 
f ier) . 
The signals PVR (preliminary switch-off value reached) and MVR 
(main switch-off value reached) are indicated on the front panels 
of both modules. 



7.2 Parameter Assignment 

ROA Redundant operation active = 1 
Single module operation = 0 

Remember that one module must be selected as master and the other 
as slave. The slave controls the process, the master monitors the 
process by comparing the counter readings. The private line be- 
tween the two modules must be connected. 

To allow this comparison, the hysteresis (HYST) and dead time 
(TOTZ) must also be specified. Both are byte values. 

HYST Values of 2 %, 5 % or 10 % 

TOTZ Values o f 1 0  S, lmin, 10min. 

If only one-measurement counter module is being used, the module 
must be assigned slave status. 



8 Reciprocal Failure Monitoring 

Both the PC and the measurement counter module must always be 
. aware of each other's operating status (failure or stoppage). The 

exchange of information takes place in the cyclic program. In the 
PC, this is part of the function block linked into the cyclic 
program. On the measurement counter module, the monitoring is 
carried out in a time-driven interrupt routine (every 50 ms). 
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These programming instructions describe the function block 

FB 171 (-:DOS) "Assigning parameters to, operating and 
monitoring the measurement counter module" 

Different versions of the function block are used in the 
following programmable'controllers 

S5 115U with CPU 941, 942, 943, 944 
S5 1350 with CPU 922 (from version 9) 
S5 135U with CPU 928 
S5 lSOU/S and 
SS 1550 

in conjunction with the 

Measurement counter aodule IP 261 (6ES5 261- . . . . . ) .  



1 Functional Description 

The function block handles the data exchange between the user 
program and the measurement counter module IP 261. The instruc- 
tion from the operator is converted to a command for the module. 

The data to be transferred is located in a data block which must 
be supplied with the required parameters by the user before it is 
called. The data transfer requires two byte 1/0 addresses (P/O 
parameter area: all addresses selectable except with the S5 
115U). 

The function block must only be called once in the cyclic program 
for each module. 

A call in the interrupt OBs is not permitted. 

1.1 Function 

The function block handles the data exchange between the program- 
mable controllers (PC) and the measurement counter module. 

- Transfer of the parameters specified in the data block and the 
switch-off values to the measurement counter module 

- Monitoring the process 



Calling the Function Block 

In STL (Statement List): In LAD/CSF (Ladder Diagram or 
Control System Flowchart): 

:JU FB 171 
NAME :PER:DOS 
BADR : 
DBNR : 
BEF : 
PANR : 
ANST : 
PAFE : 
DFEH : 
SFEH : 
PFEH : 
BAUS : 
BFEH : 

1 . 3  Explanation of the Parameters 

FB 171 

- 
- 
- 
- 
- 

l) With the S5 115U only the module address is specified 

2, With the S5 115U, 150U or 155U only a DB number can be 
specified (no extended DB area) 

PER : DOS 
BADR PAFE 
DBNR DFEH 
BEF SFEH 
PANR PFEH 
ANST BAUS 

BFEH 

EXPLANATION 

Specifies the 1/0 area 
and module address l) 

Specifies the data block t e (DB or DX) 
and the data block number 

Specifies the command 

Specifies the parameter number 

Triggers execution of the command when 
parameters are assigned directly 

Parameter assignment error 

Data error 

PC interface error 

Process error 

Module failure 

Output of the data, interface or process 
error 

NAME 

BADR 

DBNR 

BEF 

PANR 

ANST 

PAFE 

DFEH 

SFEH 

PFEH 

BAUS 

BFEH 

- 
- 
- 
- 
- 
- 

PARA 
TYPE 

D 

D 

D 

I 

I 

Q 

Q 

Q 

Q 

Q 

Q 

DATA 
TYPE 

KY 

KY 

KS 

BY 

B1 

B1 

B1 

B1 

B I 

B1 

W 



1 . 4  Assignment of the Parameters  

BADR: D, KY = x,y X = 1/0 area 
X = 0: normal 1/0 area (P) 
X = 1: extended 1/0 area (0) 

(X has no significance for the S5 115U) 

y = module address 
128 <- y <- 254 where X = 0: P area 

0 <- y <- 254 where X = 1: 0 area 
(no 0 area with S5 115U: X meaningless) 

DBNB: D, KY = x,y X = .selected DB type 
X = 0: DB area 
X = 1: extended DB area (DX blocks) 

(X has no significance with S5 115U, 
S5 150U, S5 155U; no DX blocks) 

y = data block number 
3 <- y <- 255 where X e: 0 
1 <- y <- 255 where X = 1 

(X has no significance for S5 115U, 
S5 150U, S5 155U) 

y - 0: the input parameters of the 
function block are read out of 
the open data block (working 
area of the function block - 
indirect parameter assignment) 

BEF: D, KS = X Commands with parameter number: 
X - BO: monitoring 
X = DI: utility instructions 
X = BK: mode instructions 

Commands without a parameter number (only 
the command is valid): 

X = HF: manual release 
X = HS: manual block 
X = RE: reset PC interface 

PARR: I, BY = X The parameter number depends on the 
parameter BEF: 

BEF = B0 (monitoring) 
X = 1 data block output 
X = 2 measurement counter parameter 

output 
X = 3 current process data output 
X - 4 error message output 
X = 5 module configuration output 
X = 6 identification output 

BEF = D1 (utility instructions) 
X = 0 data block input 
X =  1 counter parameter input 
X = 2 set module configuration 
X = 3 module identification input 



BEF = BK (mode instructions) 
X = 0 AUTO-DOS start 
X = l AUTO-DOS continue 
X = 2 AUTO-DOS stop 
X = 3 CONTROL MAN start (FV) 
X = 4 CONTROL MAN start (CV) 
X = 5 CONTROL MAN start (FV + CV) 
X = 6 CONTROL MAN stop 

When the signal for the parameter ANST 
changes from 0 to 1, the current command 
is executed (only with parameter assign- 
ment via block parameters). The parameter 
is set'by the operator. If the command has 
been executed, the parameter is reset by 
the function block FB 171 (acknowledged). 

If a parameter is illegal, the parameter 
PAFE has signal status 1. The detected 
error can then be recognized by the bits 
in flag byte FY 255 as follows: 

Module address not permitted or not a 
multiple of 2 

Wrong 1/0 area, neither P nor 0 3, 

Wrong DB number 

DB does not exist or too short 

Wrong command (BEF) 

Acknowledgement "reset PC interface" 
incorrect 

Parameter number outside the permitted 
range 

P/O address area or address itself in- 
correct; the PC does not stop if there is 
a timeout (QVZ)' QVZ is not indicated on 
the CPU module '1. 

3,  No significance for the S5 115U 

7 
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DFEH: Q, B1 

SFEH: Q, B1 

BAUS: Q, B1 

BFEH: Q, W 

Data error, set by the IP 261 module. 
After the error has been read with the 
command B0 4, the error bit is reset by 
the function block (acknowledged). The 
error number is output at parameter BFEH 
and stored in data byte DL 31 (PC data 
block). 
The decoding of the error numbers can be 
found in the manual for the IP 261. 

PC interface error, set by the IP 261 
module. Once the error has been read with 
command B0 4 or the command RE has been 
sent, the error bit is reset by the func- 
tion block (acknowledged). The error num- 
ber is stored in data block DL 31 (PC data 
block). 
The decoding of the error numbers can be 
found in the manual for the IP 261. 

Process error, set by the IP 261 module. 
Once the error has been read with command 
B0 4 the error bit is reset by the func- 
tion block (acknowledged). The error num- 
ber is stored in data block DR 31 (PC data 
block). 
The decoding of the error numbers can be 
found in the manual for the IP 261. 

The parameter -BAUS has a 1 signal when 
the module monitoring has responded. The 
error bit is only acknowledged (cleared) 
when the IP 261 module signals it is ready 
again in the watchdog bit. 

Output of the error. 

DL: S5 interface errors and data errors 

DR: process errors. 



2 Notes on Processing Errors 

The function block FB 171 must be called once for each IP 261 
module. This is necessary to be able to signal module failure in 
good time. If a module failure is recognized, the parameter BAUS 
has a 1 signal. As soon as the IP module is ready again, the 
parameter BAUS is reset. If the module failure is still active, 
no command will be accepted or processed. 

With data byte DR 7 of the measurement counter DB, the operator 
can enable or disable the automatic error reading function. 

Errors are automatically read when data byte DR 7 = KHOO. If this 
is not the case, (DR 7 not equal to KHOO), the reading of errors 
must be selected by the operator by assigning parameters (command 
B0 4). 

If an error is recognized, the corresponding parameter (DFEH = 
data error, SFEH = PC interface number or PFEH = process error) 
is set to 1. After the error has been read and updated in the 
measurement counter DB, the error bit is reset. 

If the error byte (FY 255) is to be evaluated, it must be saved 
in a different data area following the FB 171 call on the rising 
edge of the PAFE parameter. Reason: scratchpad flag area from 
flag byte FY 200 to FY 255. 

The designations PANR: I, BY and BFEH: Q, BY must not be used 
with the following types of parameter: 

- scratchpad flags used by the function block FB 171 (see 
"Technical data") 

- if data bytes are specified; the total length of the measure- 
ment counter DB from data byte DL/DR 0 to 48. 

If a data byte is specified for the parameter PANR this parameter 
is supplied from the data block, opened before function block 
FB 171 was called. 

If a data byte is specified for the parameter BFEH the selected 
data block applies. 

The parameters P m ,  DFEH, SFEH, PFEH and BAUS must not be as- 
signed the scratchpad flags being used. 



2.1 Commands Permitted when Errors Occur 

If process errors (PFEH) and PC interface errors (SFEH) occur, 
the following commands are still permitted: 

Manual block I HS 

Command 

Manual release l 

Monitoring 

Reset PC interface I RE 

B0 4 to B0 6 

If data errors (DFEH) occur, the following commands are still 
permitted: 

Reset PC interface I RE 

Command 

This restriction of the commands serves to protect the parameter 
data in the user DB (PC RAM). If data errors occur, the commands 
HS and HF are not permitted, since if there is a manual release, 
the error entered can be corrupted by the control station. 

Monitoring B0 4 to B0 6 



3 Layout of the D a t a  Area 

The function block operates in conjunction with a data block. 

The data block can be divided into two areas: 

a) The user area of the standard function block FB 171 (PER:DOS) 

b) Data area for the measurement counter module IP 261 

The data block must be set up to and including data word DW 48. 

The data block must be assigned as follows: 

DW 0 * 
User area of the function block 

DW 15 * * 
DW 16 * 

Parameters for measurement counter module IP 261 
DW 29 * * 
DW 30 Module configuration 

* 
DW 31 Error output 

* 
DW 32 * 

Read current process data 
DW 41 * 
DW 42 * 

Identification 
DW 48 * * 
DW 49 Free for the user 



3.1 working Area of the Function Block 

Recommended 
data format 

The data words printed in cursive letters must be supplied by the 
user when indirect parameter assignment is selected (parameter 
DBNR - KY 0,O) before the function block FB 171 is called. 
The command entered in data word DW 1 is set to the value KHOOOO 
after function block FB 171 has been processed. A new command can 
then be entered (acknowledgement to user program). 

Occupied 

Command (parameter BEF) 

Parameter number (parameter PANR) 

Occupied 

Data block type *2) 1 DB number *2) 
Occupied 

Addressing type P/Q *3) ( Module address 

*l), *2) and *3) Explanation on the following page 

Occupied Activate and deactivate 
auto. error read funct . *l) 

Occupied I Occupied 
Occupied 

Occupied 

Occupied I Occupied 
Occupied 

Occupied 

Occupied 

Occupied 
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Schematic of indirect parameter assignment 

Call DB 

DW 1 = KHOOOO 
Y I 
New command can be entered / I 
Call FB 171: PER:DOS 

If the content of data byte DR 7 is zero and an error is detected 
(data error, PC interface error and process error) this is auto- 
matically read by function block FB 171 and updated in the data 
block. If there is a permanent error, an error is read each 
second FB 171 call. If several errors are present at the same 
time, a different error is read, once again each second FB 171 
call. The function block allows a command to be transferred to 
the IP 261 module with each second FB 171 call. 

If the content of data byte DR 7 is not zero, then the reading of 
the error is triggered by the parameters and updated in the data 
block. In this case, the operator can decide when and in which 
order the errors should be read. 

The DB number entered in data byte DR 4 must agree with the 
actual data block number. 

E.g. DB 170: DWO : MOO00 
DW1 : KS 
DW2 : KF 
DW3 : KHOOOO 
DW4 : KYx,l70 

X = selected data block type 

X = 0 :  DB area 
X = 1: extended DB area (DX area) 

(X is not valid for the S5 115U, S5 150U, S5 155U. This byte is 
then not assigned.) 

Addressing type P or 0 does not apply to the S5 115U (byte 
occupied). 



3.2 Contents of the Weasurement Counter Data Block 

The transfer of the whole measurement counter DB (DW 16 to DW 30) 
is triggered by the following parameter assignment: 

Read data: BEF = BO and PANR : KF+l  

Write data: BEF = D1 and PANR : KF+O 

The transfer for the "DOZ parameter" (data word DW 16 to DW 29) 
is triggered with the following parameter assignment: 

Read data: BEF = BO and PANR : KF+2 

Write data: BEF = D1 and PANR : =+l 

Recommended 
data format 

DW 16 

DW 17 

DW 18 

DW 19 

Identifiers for the dimension of the amount 

measured in 4 bytes, ASCII characters 

Main switch-off value (high word) HAW 

Main switch-off value (low word) HAW 

DW 20 

DW 21 

- 

No pulse time I Valve response time 

KH 

KH 

Preliminary switch-off value (high word) VAW 

Preliminary switch-off value (low word) VAW 

After-run time I Dead time I 

KH 

KH 

Identifiers for times: 1 = ms X 10, 2 = S, 3 = min 
IMPAZ I VANZ 1 NLZ 1 TOTZ 

Hysteresis 

KH 

KH 

After-run correction value NKW 

VAW, HAW and NKW may be parameterized using up to three 
decimal places which are entered in DW21. 

Identifier = 0: no decimal places 
Identifier = 1: one decimal place 
Identifier = 2: two decimal places 
Identifier = 3: three decimal places 
Identifier > 3: invalid dimension 

Id. for 
after-run 
corr. val. 
NKW 

DW22 

DW 23 

Id. for 
after-run 
corr. val. 
HAW 

NFAK 

EFAK 

Id. for 
after-run 
corr. val. 
VAW 

KF 

KF 



3.3 Location of the MC Configuration 

The transfer of the nMC configurationw is triggered with the 
following parameter assignment: 

Write data: BEF = D1 and PANR : KF+2 

Read data: BEF = BO and PANR : KF+5 

Recommended 
data format 

MC configuration 

3.4 Location of the Error Output 

The transfer for error output is triggered with the following 
parameter assignment: 

Read data: BEF = BO and PANE : KF+4 

Recommended 
data format 

Error output 

The left data byte contains the error numbers for data and PC 
interface errors. The right data byte contains the error numbers 
for the process errors. 



Location of the Current Process Data 

The transfer is triggered with the following parameter 
assignment: 

Read data: BEF = B0 and PANR : KF+3 

Recommended 
data format 

Counter reading in physical unit (high word) 

Counter reading in physical unit (low word) 

Counter reading in physical unit (decimal places) 

Counter reading in physical unit as pulse value 
(high word) 

Counter reading in physical unit (low word) 

Current main switch-off value (high word) HAW 

Current main switch-off value (low word) HAW 

Current pre switch-off value (high word) VAW 

Current pre switch-off value (low word) VAW 

Status bits 

DW 41 is made up of the following individual bits of information: 

Bit 15 

Bit 0 

CV 

CFM 

CV = 0 
= 1 

FV = 0 
= 1 

GAUF = 0 
= 1 

FAUF = 0 
= 1 

GZU = 0 
= l 

FZU = 0 
= 1 

MVR = 0 
= 1 

Coarse flow valve is closed 
Coarse flow valve is open 
Fine flow valve is closed 
Fine flow valve is open 
CV valve position "OPEN" is not reached 
CV valve position "OPEN" is reached 
FV valve position "OPEN" is not reached 
FV valve position "OPEN" is reached 
CV valve position "CLOSED" is not reached 
CV valve position "CLOSED" is reached 
FV valve position "CLOSED" is not reached 
FV valve position "CLOSED" is reached 
Main switch-off value is not reached 
Main switch-off value is reached 

FV 

MASL 

GAUF 

DBVH 

FAUF 

MCRS 

GZU 

HAFR 

FZU 

DOSE 

MVR 

MCRD 

PVR 

ROA 



PVR = 0 Preliminary switch-off value is not reached 
= 1 Preliminary switch-off value is reached 

CFM = 0 Group error signal not active - 1 Group error signal is active 
MASL-0 Slave 

= 1 Master 
DBVH = 0 No DB present on the module 

= 1 Valid D0 present 
MCRS = 0 Measurement counter not ready (static signal) - 1 Measurement counter ready 
HAFR = 0 Manual release not active 

= 1 Manual release is active 
DOSE = 0 Batch end not reached 

= 1 Batch end reached 
MCRD = 0/1 Measurement counter module not ready (flashing 

frequency) 
ROA = 0 No operation with reciprocal counter monitoring 

= 1 Operation with reciprocal counter monitoring 



3.6 Location of the Module Identification 

The transfer is triggered with the following parameter 
assignment:; 

Read data: BEF = B0 and PANR : KF+6 

Write data: BEF - D1 and PANR : KF+3 

When reading the module identification, the IP type, version 
number and an identifier for the user are read (DV 42 to DW 4 8 ) .  

When writing the module identification, only the identifier for 
the user (data word DW 4 8 )  is written to the measurement counter 
module. 

Recommended 
data format 

Identification, type IP 261 

Identification, type IP 261 

Identification, type IP 261 

Identification, version number 

Identification, version number 

Identification, version number 

Identifier for user 



4 Technical Data 

Block number 

Block name 

Library number 

Call length 

Block length 

Nesting depth 

Secondary blocks 

Assignment in data area 

Assignment in flag area 

PER : DOS 

13 words 

705 words S5 115U, 
720 words S5 135U / CPU 928, 

CPU 922, 
693 words S5 15OU/S, 
725 words S5 155U 

none 

selectable DB from DW 0 to 
DW 48 

FY 200 to FY 223, FY 255 with 
S5 135U/CPU 928, 922; 
FY 200 to FY 222, FY 225 with 
S5 115U, S5 150U/S, S5 155U 

Assignment in the operating RS 60 to RS 63 (for S5 135U); 
system data area YES (wi'th S5 150U/S, S5 155U); 

NO (with S5 115U) 

System statements Yes 

Other features 

File names 

Interrupt processing blocked 
with S5 155U for approx. 50 us / 



The following tables specify the runtimes for all PCs (CPUs). 

The first table refers to the CPU 928 of the S5 135U when calling 
the function block with indirect parameter assignment. 

Command 

BEF-B0 

BEF=DI 

BEF = BK 

BEF = HF 

BEF = HS 

BEF = XY 

BEF = RE 

Idling IN 

IdlingDI 

Time in 
ms 
X / Y  

9.1/2.9 
10.1/2.9 
8.5/2.9 
5.2/2.9 
5.2/2.9 
7.2/2.9 

8.7/5.7 
8.2/5.1 
5.7 
5.7 

4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 

4.1 

4.1 

4.1 

4.3 

1.5 

1.7 

Number 
of PC 
cycles 

3 
2 
2 
2 
2 
2 

2 
2 
.l 
1 

1 
1 
1 
1 
1 
1 
1 

1 

1 

1 

1 

- 
- 

Note 

PANR = 1; DB output 
PANR = 2; DOZ parameter output 
PANR - 3; read current values 
PANR = 4; error output 
PANR = 5; mod. configuration 
PANR = 6; identification output 

PANR= 0; DB input 
PANR = l; DOZ parameter input 
PANR = 2; .mod. conf ig . input 
PANR = 3; identification input 

PANR = 0; AUTO-DOS start 
PANR - 1; AUTO-DOS continue 
PANR = 2;  AUTO-DOS stop 
PANR = 3; CONTROL-MAN start (FV) 
PANR = 4; CONTROL-MAN start (CV) 
PANR = 5; CONTROL-MAN start (CV+FV) 
PANR = 6; CONTROL-MAN stop 

Manual release 

Manual block 

Incorrect command 

Reset PC interface 

Indirect parameter assignment 

Direct parameter assignment 



The following table refers to the CPU 922 of the S5 135U vhen 
calling the function block with indirect parameter assignment. 

Command 

BEF = B0 

BEF - D1 

BEF = BK 

BEF = HF 

BEF = HS 

BEF = XY 

BEF = RE 

Idling IN 

Idling D1 

Number 
of PC 
cycles 

3 
2 
2 
2 
2 
2 

2 
2 
1 
1 

1 
1 
1 
1 
1 
1 
1 

1 

1 

1 

1 

- 
- 

Time in 
ms 
X / Y  

15.0/6.4 
15.5/6.4 
11.1/6.4 
8.1/6.4 
8.1/6.4 

11.4/6.4 

14.8 
14.6 
12.1 
12.1 

10.3 
10.3 
10.3 
10.3 
10.3 
10.3 
10.3 

8.5 

8.5 

7.4 

9.8 

3.9 

4.1 

Note 

PANR = 1; DB output 
PANR = 2; DO2 parameter output 
PANR = 3; read current values 
PANR - 4; error output 
PANR = 5; mod. configuration 
PANR = 6; identification output 

PANR= 0; DB input 
PANR = 1; DO2 parameter input 
PANR = 2; mod. config. input 
PANR - 3; identification input 

PANR = 0; AUTO-DOS start 
PANR = 1; AUTO-DOS continue 
PANR - 2; AUTO-DOS stop 
PANR = 3; CONTROGMAN start (FV) 
PANR = 4; CONTROL-MAN start (CV) 
PANR - 5; CONTROGMAN start (CV+FV) 
PANR = 6 ; CONTROL-MAN stop 

Manual release 

Manual block 

Incorrect command 

Reset PC interface 

Indirect parameter assignment 

Direct parameter assignment 



The following table refers to the S5 150U when calling the 
function block with indirect parameter assignment.. 

Command 

BEF=BO 

BEF - D1 

BEF = BK 

BEF = HF 

BEF = HS 

BEF = XY 

BEF = RE 

IdlingIN 

Idling D1 

Time in 
ms 
X / Y  

2.2/0.7 
2.5/0.7 
2.2/0.7 
1.5/0.7 
1.5/0.7 
2.0/0.7 

1.8 
1.8 
1.2 
1.2 

1.2 
1.2. 
1.2 
1.2 
1.2 
1.2 
1.2 

1.0 

1.0 

1.2 

1.0 

0.7 

0.8 

Number 
of PC 
cycles 

3 
2 
2 
2 
2 
2 

2 
2 
1 
1 

1 
1 
1 
1 
1 
1 
1 

1 

1 

1 

1 

- 
- 

Note 

PANR = 1; DB output 
PANR = 2; DO2 parameter output 
PANR = 3; read current values 
PANR = 4; error output 
PANR = 5; mod. configuration 
PANR - 6; identification output 

PANR = 0; DB input 
PANR = 1; DOZ parameter input 
PANR - 2; mod. config. input 
PANR = 3; identification input 

PANR = 0; AUTO-DOS start 
PANR = 1; AUTO-DOS continue 
PANR - 2; AUTO-DOS stop 
PANR = 3; CONTROGMAN start (FV) 
PANR - 4; CONTROGMAN start (CV) 
PANR = 5; CONTROGMAN start (CV+FV) 
PANR = 6; CONTROGMAN stop 

Manual release 

Manual block 

Incorrect command 

Reset PC interface 

Indirect parameter assignment 

Direct parameter assignment 



The following table refers to the S5 155U when calling the 
function block with indirect parameter assignment. 

Command 

BEF = B0 

BEF = D1 

BEF = BK 

BEF = HF 

BEF = HS 

BEF = XY 

BEF = RE 

Idling IN 

Idling D1 

Time in 
ms 
X / Y  

1.58/0.38 
1.75/0.38 
1.51/0.38 
1.41/0.38 
1.41/0.38 
1.49/0.38 

0.77 
0.77 
0.75 
0.75 

0.73 
0.73 
0.73 
0.73 
0.73 
0.73 
0.73 

0.72 

0.72 

0.75 

0.75 

0.65 

0.75 

Number 
of PC 
cycles 

3 
2 
2 
2 
2 
2 

2 
2 
1 
1 

1 
1 
1 
1 
1 
1 
1 

1 

1 

1 

1 

- 
- 

Note 

PANR = 1; DB output 
PANR = 2; DO2 parameter output 
PANR = 3; read current values 
PANR = 4; error output 
PANR = 5; mod. configuration 
PANR = 6; identification output 

PANR = 0; DB input 
PANR - 1; DO2 parameter input 
PANR = 2; mod. config. input 
PANR = 3 ; identification input 

PANR = 0; AUTO-DOS start 
PANR = 1; AUTO-DOS continue 
PANR - 2; AUTO-DOS stop 
PANR - 3; CONTROGMAN start (FV) 
PANR = 4; CONTROL-MAN start (CV) 
PANR = 5; CONTROGMAN start (CV+FV) 
PANR = 6; CONTROL-MAN stop 

Manual release 

Manual block 

Incorrect command 

Reset PC interface 

Indirect parameter assignment 

Direct parameter assignment 



The following table refers to the CPU 944 of the S5 115U when 
calling the function block with indirect parameter assignment. 

Command 

BEF = B0 

BEF = D1 

BEF = BK 

BEF = HF 

BEF = HS 

BEF = XY 

BEF = RE 

Idling IN 

Idling D1 

Note 

PANR = 1; DB output 
PANR = 2; DO2 parameter output 
PANR = 3; read current values 
PANR = 4; error output 
PANR = 5; mod. configuration 
PANR = 6; identification output 

PANR = 0 ; DB input 
PANR = 1; DO2 parameter input 
PANR = 2; mod. config. input 
PANR = 3 ; identification input 

PANR = 0; AUTO-DOS start 
PANR = 1; AUTO-DOS continue 
PANR = 2; AUTO-DOS stop 
PANR = 3; CONTROGMAN start (FV) 
PANR = 4; CONTROGMAN start (CV) 
PANR = 5; CONTROLMAN start (CV+FV) 
PANR = 6; CONTROL-MAN stop 

Manual release 

Manual block 

Incorrect command 

Reset PC interface 

Indirect parameter assignment 

Direct parameter assignment 

Time in 
ms 
X / Y 

1.82/0.39 
2.05/0.39 
1.73/0.39 
1.17/0.39 
1.17/0.39 
1.57/0.39 

1.13 
0.87 
0.63 
0.63 

0.60 
0.60 
0.60 
0.60 
0.60 
0.60 
0.60 

0.63 

0.63 

0.60 

0.66 

0.47 

0.55 

Number 
of PC 
cycles 

3 
2' 
2 
2 
2 
2 

2 
2 
1 
1 

1 
1 
1 
1 
1 
1 
1 

1 

1 

1 

1 

- 
- 



The following table refers to the CPU 943 of the S5 115U when 
calling the function block with indirect parameter assignment. 

Command 

BEF = B0 

BEF = D1 

BEF = BK 

BEF = HF 

BEF = HS 

BEF = XY 

BEF = RE 

Idling IN 

Idling D1 

Note 

PANR = 1; DB output 
PANR = 2; DO2 parameter output 
PANR = 3; read current values 
PANR = 4; error output 
PANR = 5; mod. configuration 
PANR = 6; identification output 

PANR = 0; DB input 
PANR = 1; DO2 parameter input 
PANR - 2; mod. config. input 
PANR = 3; identification input 

PANR = 0; AUTO-DOS start 
PANR = 1; AUTO-DOS continue 
PANR = 2; AUTO-DOS stop 
PANR - 3; CONTROGMAN start (FV) 
PANR - 4; CONTROGMAN start (CV) 
PANR = 5; CONTROGMAN start (CV+FV) 
PANR - 6; CONTROGMAN stop 

Manual release 

Manual block 

Incorrect command 

Reset PC interface 

Indirect parameter assignment 

Direct parameter assignment 

Time in 
ms 
X / Y 

19.3/4.2 
22.5/4.2 
18.5/4.2 
10.4/4.2 
10.4/4.2 
15.7/4.2 

15.5 
15.5 
9.7 
9.7 

7.5 
7.5 
7.5 
7.5 
7.5 
7.5 
7.5 

7.5 

7.5 

7.4 

7.5 

3.1 

4.0 

Number 
of PC 
cycles 

3 
2 
2 
2 
2 
2 

2 
2 
1 
1 

1 
1 
1 
1 
1 
1 
1 

1 

1 

1 

1 

- 
- 



The following table refers to the CPU 942 of the S5 115U when 
calling the function block with indirect parameter assignment. 

Command 

BEF = B0 

BEF = D1 

BEF = BK 

BEF = HF 

BEE = HS 

BEE = XY 

BEE = RE 

Idling IN 

Idling D1 

Number 
of PC 
cycles 

3 
2 
2 
2 
2 
2 

2 
2 
1 
1 

1 
1 
1 
1 
1 
1 
1 

1 

1 

1 

1 

- 
- 

Time in 
ms 
X / Y 

31.4/8.3 
35.7/8.3 
28.8/8.3 
15.7/8.3 
15.7/8.3 
24.6/8.3 

30.6 
30.6 
18.5 
18.5 

14.9 
14.9 
14.9 , 

14.9 
14.9 
14.9 
14.9 

15.5 

15.5 

14.2 

13.5 

6.5 

6.9 

Note 

PANR = 1; DB output 
PANR = 2; DO2 parameter output 
PANR = 3; read current values 
PANR = 4; error output 
PANR = 5; mod. configuration 
PANR = 6; identification output 

PANR = 0; DB input 
PANR = 1; DO2 parameter input 
PANR = 2; mod. config. input 
PANR = 3 ; identification input 

PANR = 0; AUTO-DOS start 
PANR = 1; AUTO-DOS continue 
PANR = 2; AUTO-DOS stop 
PANR = 3; CONTROGMAN start (FV) 
PANR = 4; CONTROGMAN start (CV) 
PANR = 5; CONTROGMAN start (CV+EV) 
PANR = 6; CONTROGMAN stop 

Manual release 

Manual block 

Incorrect command 

Reset PC interface 

Indirect parameter assignment 

Direct parameter assignment 



The following table refers to the CPU 941 of the S5 115U when 
calling the function block with indirect parameter assignment. 

5.1 Explanation: Number of S5 Cycles 

Command 

BEF = B0 

BEF = D1 

BEF = BK 

BEF = HF 

BEF = HS 

BEF = XY 

BEF = RE 

Idling IN 

Idling D1 

The command BEF = B0 with PANR : KF+1 requires at least three PC 
cycles when it is processed. 

The commands BEF = B0 with PANR : KF+2, KF+3, KF+4, KF+5, KF+6 
and the commands BEF = D1 with PANR : KF+O and KF+1 require at 
least two PC cycles to be processed. 

Time in 
ms 
X / Y  

54.1/22.1 
60.7/22.1 
50.8/22.1 
31.1/22 .l 
31.1/22.1 
44.7/22 .l 

56.3 
56.3 
41.4 
41.4 

35.9 
35.9 
35.9 
35.9 
35.9 
35.9 
35.9 

31.6 

31.6 

31.3 

28.8 

13.8 

15.7 

The runtimes specified divide into data request and data read or 
data write. 

Time in milliseconds: x/y X = runtime for data read/write 
y = runtime for data request 

Number 
of PC 
cycles 

3 
2 
2 
2 
2 
2 

2 
2 
l 
1 

1 
1 
1 
1 
1 
1 
1 

1 

1 

1 

1 

- 
- 

Note 

PANR - 1; DB output 
PANR = 2; DO2 parameter output 
PANR = 3; read current values 
PANR = 4; error output 
PANR = 5; mod. configuration 
PANR - 6; identification output 

PANR - 0; DB input 
PANR = 1; DO2 parameter input 
PANR - 2; mod. config. input 
PANR = 3; identification input 

PANR = 0; AUTO-DOS start 
PANR = 1; AUTO-DOS continue 
PANR - 2; AUTO-DOS stop 
PANR = 3; CONTROGMAN start (FV) 
PANR = 4; CONTROGMAN start (CV) 
PANR - 5; CONTROGMAN start (CV+FV) 
PANR = 6; CONTROGMAN stop 

Manual release 

Manual block 

Incorrect command 

Reset PC interface 

Indirect parameter assignment 

Direct parameter assignment 



With all other commands, the command runtimes are average. 

With direct parameter assignment, the runtimes are extended per 
command and per PC by the following times: 

S5 115U / CPU 944: 
S5 115U / CPU 943: 
S5 115U / CPU 942: 
S5 115U / CPU 941: 
S5 135U / CPU 928: 
S5 135U / CPU 922: 
S5 150U/S: 
S5 155U: 

approx. 0.08 ms 
approx. 0.9 ms 
approx. 0.4 ms 
approx. 1.9 ms 
approx. 0.2 ms 
approx. 0.2 ms 
approx. 0.1 ms 
approx. 0.1 ms 



Application the Function Block 

Triggering the module both with indirect and direct parameter 
assignment in cyclic operation is not permitted. 

Before calling the function block FB 171, a corresponding data 
block must be set up. This data block contains the working data 
for the function block, switch-off values and the parameter data 
of the measurement counter module IP 261. The data block must be 
established up to and including data word DW 48. 

The data block is contained on the supplied diskette and has 
default switch-off values and parameters already assigned. The 
data block can be transferred to the RAM of the programmable 
controller. 

To transfer the block to the working memory of the measurement 
counter module, the command HS "manual blockw must be transferred 
to the IP 261. 

Following this, the data block is transferred to the IP 261 with 
the command D1 0 (BEF = D1 and PANR : KF+O). This command is only 
executed when the data block is loaded in the PC RAM and is free 
of errors. If the module recognizes a parameter error, the data 
block is not accepted in the IP RAM. If the data block was not 
accepted or not yet transferred, the LED "measurement counter 
ready" on the module flashes. 

The decoding of the status bits and the PC interface error can be 
found in the manual "Measurement counter module IP 261". 

If no parameter error has occurred, the module is ready for 
operation and the "measurement counter ready" LED is lit. 

The IP 261 cannot process interrupts. 

If manual release (BEF = HF) is active, only monitoring instruc- 
tions (BEF = BO), the instruction "manual blockw (BEF = HS) and 
the instruction "reset PC interface" (BEF = RE) are permitted. 

Data and other instructions from the programmable controller can 
only be sent to the IP 261 module when "manual block" is active. 

With indirect parameter assignment, the current MC data block 
must be opened and supplied with parameters before the function 
block FB 171 is called. 

With direct parameter assignment using block parameters, the 
command is only executed when the parameter ANST is set by the 
operator. The operator must then ensure that the parameter ass- 
ignment does not change as long as the parameter ANST has the 
value 1. When the function block has processed the command, it 
resets the parameter ANST. A new command can now be triggered. 



6.1 Interrupting the User Program .with Process and Time 
Interrupts 

The user program in the S5 115U is interrupted at the command 
boundaries; for all other PCs, the interruption takes place at 
the block boundaries or, if data block DX 0 is assigned appro- 
priate parameters, at the command boundaries. The function block 
FB 171 is capable of both interrupts at block boundaries and at 
command boundaries. 

The following points should be remembered: 

If interrupt OBs are programmed in the user program in which the 
scratchpad flag area (flag byte FY 200 to FY 255) is used, ensure 
that this flag area is saved and loaded again before exiting the 
interrupt OBs. 

The same applies (for the S5 135U with both CPUs) also for 
operating system data. If interrupt OBs are programmed in the 
user program in which the free operating system data of the CPU 
928 (RS 60 to RS 63) are used, ensure that this system data area 
is saved and reloaded before exiting the interrupt OBs. 

6.2 Start-up Procedure for All PCs 

Start-up procedure for S5 135U / CPU 928, CPU 922, S5 150U/S, 
S5 155U 

Cyclic program execution following a cold restart (OB 20) begins 
at the start of OB 1. 

In the cold restart branch (OB 20), the function block FB 171 
PER:DOS must be called with the RE command (reset PC interface). 

With the warm restarts, OB 21 (manual warm restart) or OB 22 
(automatic warm restart), the program is continued from the point 
of interruption after the start-up OBs have been processed. 

The function block FB 171 is not called in the warm restart OBs 
(OB 21 and OB 22). 

If blocks which use the scratchpad flag area (flag byte FY 200 to 
FY 255) are called in the start-up OBs, OB 21 and OB 22, the flag 
area must be saved and reloaded before the start-up OBs are 
exited. 

The same applies to the S5 135U (both CPUs) for the operating 
system data. If blocks which use the free operating system data 
of the CPU 928 (RS 60 to RS 63) are called in the start-up OBs 
(OB 21 and OB 22), this system data area must be saved and loaded 
again before exiting the start-up OBs. 



Start-up procedure of the S5 115U 

Cyclic program execution following a cold restart (OB 21) and 
following the automatic warm restart (OB 22) begins at the start 
of OB 1. 

In the cold restart branch (OB 21) block FB 171 PER:DOS must be 
called with the command RE (reset PC interface). 

The function block FB 171 is not called in the warm restart OB 
(OB 22). 

The following examples are provided on the supplied diskette and 
can be loaded completely in the PC memory to test the module. 

All the required blocks are available. At the same time, the 
diskette also provides a complete "program framework" which can 
be adopted by the user. 

6.3 Example for All PCs 

Example for the S5 135U (CPU'922, 928), S5 150U/S and S5 155U 

In the example, function block FB 171 operates in conjunction 
with the function blocks FB 253, FB 254 (and FB 255 4)) as well 
as with data blocks DB 60, DB 80 (and DX 60, DX 80 4)). The data 
blocks DB 60, DB 80 (or DX 60, DX 80 4)) are suitable to read the 
data, for example, from DB 60 to DB 80. 

4, If DX 60 or DX 80 is to be used (only with the S5 13511 with 
CPU 928, 922) then the FB 254 call must be replaced by the FB 
255 call. 

Modification in PB 171: 

NAME :IP 261 
STRT : IW4 
AUSW : IW6 

(DB 60/DB 80 valid) 

AN 1 4.0 
JC FB255 

NAME :IP 261 
STRT : IW4 
AUSW : IW6 . 
(DX 60/DX 80 valid) 



The following hardware is required for the example supplied: 

- a digital input module 6ES5420- ..., coded for IB 4; 
Address switch off * pressed 

on 
Values 128 4 

- a digital output module 6ES5441- . . . ,  coded for QB 4; 
Address switch off * pressed 

on 
Values 128 4 

- a measurement counter module IP 261, coded for PB 128; 

Address switch off * pressed 

Values 128 

The modules are inserted in the central controller or expansion 
unit of the programmable controllers mentioned in this example. 

In the central controller, with the exception of the S5 150U/S, 
the address type P/O cannot be distinguished by the measurement 
counter (PB (PY) 128 = OY 128). 



Assignments for the test program 

D i g i t a l  inputs 

1 4.0 To select the type of parameter assignment 
0 signal: indirect parameter assignment 

(FB 254 or FB 255) 
1 signal: direct parameter assignment 

(FB 253) 

Commands are executed on the rising edge of the input: 

1 4.1 Command BO: monitoring 
1 4.2 Command DI: utility instruction 

1 4.3 Command BK: mode instructions 
1 4.4 Command HF: manual release 

1 4.5 Command HS: manual block 
1 4.6 Command XY: incorrect command 

I .4.7 Command RE: reset PC interface 
1 5.0 - 

Parameter numbers selectable from KF+O to KF+15: 

1 5.4 Parameter number 2 0 
1 5.5 Parameter number 2 1 

1 5.6 Parameter number 2 2 
1 5.7 Parameter number 2 3 

1 6.0 0 = DB 60 or DX 60; 1 = DB 80 or DX 80 
DB with FB 254; DX with FB 255 
(DX area only with the S5 135U) 

Selecting the background processing 
0 signal without background processing 
1 signal with background processing 

Reset the latching error messages 



Digital outputs 

Q 4.0 =PAFE, parameter assignment error 
Q 4.1 -DFEH, data error 

Q 4.2 =SFEH, PC interface error 
Q 4.3 =PFEH, process error 

Q 4.4 -BAUS, module failure 
Q 4.5 not used 

Q 4.6 =PFEH , latching 
Q 4.7 ' =BAITS, latching 

Q 5.0 =PAFE , latching 
Q 5.1 =DFEH, latching 

Q 5.2 =SFEH, latching 
Q 5.3 not used 

Qv6 =BFEH, error output (DW 31) 



Example for S5 115U (all CPUs) 

In the example, FB 171 operates in conjunction with function 
blacks FB 253 and FB 254 and with the data blocks DB 60 and DB 
80. Data blocks DB 60 and DB 80 are suitable to read the data 
from DB 60 into DB 80. 

The following hardware is required for the example: 

- a digital input module 6ES5420-. .. (fixed slot addressing), 
inserted in slot number 1 in the central controller (IB 4); 

- a digital output module 6ES5441- ... (fixed slot addressing), 
inserted in slot number 2 in the central controller (QB 8); 

- a measurement counter module IP 261, coded for PB 128; 
Address switch off * pressed 

values 128 

The modules are inserted in the central controller of the S5 115U 
programmable controller. 

Assignments for the test program 

Digital inputs 

Assignment of the digital inputs as in the previous example. 

Digital outputs 

Q 8.0 =PAFE, parameter assignment error 
Q 8.1 =DFEH, data error 

Q 8.2 -SFEH, PC interface error 
Q 8.3 =PFEH, process error 

Q 8.4 =BAUS, module failure 
Q 8.5 =PAFE , latching 

Q 8.6 =DFEH, latching 
Q 8.7 =SFEH , latching 

Q 9.0 =PFEH, latching 
Q 9.1 =BAUS , latching 

Q 9.2 not used 
Q 9.3 not used 



Q 9.4 not used 
Q 9.5 not used 

Q 9.6 not used 
Q 9.7 not used 

QWlO =BFEH, error output (DW31) 

6.4 Assignment of the Data Area 

Data words DW 49 and DW 50 are assigned in the data block. 

DW 40: indicates the last command 

DW 50; parameter assignment errors 

The following data words are also assigned: 

S5 135U: DB 150, 151, 152 from DW 0 to DW 32, 
S5 115U: DB 151, 152 from DW 0 to DW 28, 
S5 150U: DB 150, 151, 152 from DW 0 to DW 28, 
S5 155U: DB 255 from DW 0 to DW 20. 

These data blocks are only used to save the scratchpad flag area 
and the free system data area (S5 135U). 

6 .5  Assignment of the Flag Area 

F 0.0 RLO 0 flag 
F 0.1 RLO 1 flag 
F 0.2 Trigger flag for the RE command in OB 20 

(for S5 115U in OB 21) 

FY 190 Specifies the parameter number (PANR) 

F 192.4 Edge 0 --> 1 DB switchover 
F 192.5 Edge 1 --> 0 DB switchover 

FW 194 Edge flag for IW 4 in FB 254 

FW 196 Edge flag for IW 4 in FB 253 

FW 198 Trigger flag for commands when using direct 
parameter assignment 

FY200 to FY255 Scratchpad flag area 

http://www.efesotomasyon.com/html/siemens/siemens.html


7 Schematics of the Organization Blocks *Program 
Frameworkn 

OB 1 

Call PB 171 for cyclic program execution 

F 0.0 = RLO 0 

F 0.1 = RLO 1 
F 0.2 = RLO 1 Trigger flag for command execution 

Calling the function block 
using direct parameter assignment 

FB 171 
NAME:PER:DOS 
BADR : KYO, 128 
DBNR : KY0,60 OR KY0,80 
BEF : KSRE 
PANR : FY190 
ANST : F 0.2 
PAFE : Q 4.0 
DFEH: Q 4 . 1  
SFEH: Q 4.2 
PFEH: Q 4 . 3  
BAUS : Q 4.4 
BFEH: QW6 

Cold restart - user program 

With the S5 115U, instead of OB 20, OB 21 is called. The output 
words QW 4/6 are replaced by QW 8/10 (see "digital outputs). 

F 0.0 = RLO 0 

F 0.1 = RLO 1 

Save flags FY 200 to FY 255 in DB 150 

Call FB 251: save operating system data RS 60 to RS 63 
in DB 150 (only S5 135U) 

User program if warm restart 

Call FB 252: load operating system data DB 150 
-> RS 60 to RS 63 (only S5 135U) 

Load flags DB 150 -> FY 200 to FY 255 

With the S5 115U, the flags and operating system data are not 

3 7 



saved and loaded. 

With the S5 155U, the flags are saved using FB 38/39 and loaded 
(DB 255). 

The operating system data are only saved in the S5 135U. 

Interrupt OBs 

Process interrupt OBs and time interrupt OBs 

Save flags FY 200 to FY 255 in DB 151/DB 152 

Call FB 251: save operating system data RS 60 to RS 63 
in DB 151/DB 152 

User program if interrupt occurs 

Call FB 252: load operating system data DB 151/DB 152 
-> RS 60 to RS 63 

, Load flags DB 151/DB 152 -> FY 200 to FY 255 

FB 151 and FB 152 are only called in the S5 135U. 

With the S5 155U, the flags are saved/loaded by FB 38/39 in DB 
255. 

The program block PB 171 contains the instructions for cyclic 
program execution. 



Schematic of PB 171 

The function block FB 253 shows the use of the function block 

I 4.0 - l 
Y I n  

Call FB 253 I /  
I 4.0 - 0 

Y I n  

Call FB 254 (data blocks DB) 
or FB 255 (data blocks DX) 5, 

Store errors 

I /  
Clear errors 

Y I 

FB 171 with direct parameter assignment using the block parameters. 
FB 171 must be called once for each command and the data transfer 

Q W 6 - 0  
Reset Q 4.6 and Q 4.7 6, 
Q B 5 - 0  

coordinated by the parameter ANST. 

/ 

5 ,  Data block DX can only be selected for the S5 135U 

6, With the S5 115U: QW 10 = 0, reset Q 8.5, Q 8.6, Q 8.7, QB 9. 

3 9 



Schematic of FB 253 

Segment 2 

Load formal operands in the scratchpad flag area 

Edge evaluation: DB selection (DB 60 or DB 80) 

Segment 3 

-- 

Load parameter number in flag byte FY 190 

Segment 4 

DB selection: edge 0 -> l? 
Y I 
Copy working area of FB 171 from DB 60 to DB 80 I /  

Segment 5 

DB selection: edge 1 -> 01 I Y 
Copy working area of FB 171 from DB 80 to DB 60 111 



Schematic FB 253 

Segment 6 

Call DB 80 

DB selection = DB 801 
n I y 
Call DB 60 I /  
Load constant KF+1 

Selection of the error background processing = 1 
Y I n  

Load constant KF+O I /  
Store constant in data byte DR 7 

Segment 7 

Edge evaluation 0 --> 1 using the commands 

Job still running (trigger flag not O?) 
n I Y  
Enter new command? 
Y I n  

Set trigger flag ANST I /  

/ 



Schematic FB 253 

Segment 8 or 9 

Segment 10 

DB 60 active (NW 8) DB 80 active (NW 9) 

Store command in data word DW 49 as check 

B0 Command = 
D I 

BK 
HF 

HS 
X Y  

PAFE parameter: edge 0 --> l? 
Y I 
Store PAFE byte (FY 255) in DW 50 I /  

Call FB 171 depending 
RE 

on the command 
FB 171 

NAME:PER:DOS 
BADR : KYO, 128 
DBNR: KY0,60 or KY0,80 
BEF : KS.. 
PANR : FY190 
ANST : F...(F198.1 TO 198.7) 
PAFE : Q 4.0 
DFEH: Q4.1 
SFEH: Q4.2 
PFEH : Q 4.3 
BAUS : Q 4.4 
BFEH: QW6 , 

ELSE 

FB 171 Idling 
NAME:PER:DOS 
BADR : KYO, 128 
DBNR : KY0,60 or KY0,80 
BEF : KS.. 
PANR : FY190 
ANST : F 0.0 RLO 0 
PAFE: Q4.0 
DFEH : Q 4.1 
SFEH: Q4.2 
PFEH: Q4.3 
BAUS: Q 4.4 
BFEH : Qv6 



The function block FB 254 (with the S5 135U FBs 245 and 255) 
shows the use of the function block FB 171 with indirect para- 
meter assi~nment using data blocks DB 60, DB 80 (or DX 60, DX 80 
with the S5 135U). The command is entered in data word DW 1 in 
the format KS and the parameter number in data word DW 2 in the 
format KF in the working area of function block FB 171. 

Schematic FB 254 or FB 255 

Segment 2 

Load formal operands in the scratchpad flag area 

Edge evaluation: DB selection (DB 60 or DB 80) 

Segment 3 

Call DB 80 

DB selection = DB 80? 
n I Y 
Call DB 60 I /  
Load constant KF+1 

Error background processing selection = l? 
Y I n  

Load constant KF+O I /  
Store constant in data byte DR 7 



Schematic FB 2 5 4  or FB 2 5 5  

Segment 4 

Segment 5 

Edge evaluation 0 --> 1 using the commands 

Is a job still running, DW 1 not equal to zero? 
n I Y  
New command entered? 
Y l n l / -  

Enter parameter number in data word DW 2 

Segment 6 

/ B 0 Command = 
D I 

BK 
HF 

HS 
XY 

DB selection: edge 0 --> l? 
Y I n  

Copy working area of FB 171 from DB 60 to DB 80 
or copy DX 60 to DX 80 

Enter valid command 

Segment 7 

RE 
ELSE 

I DB selection: edge 1 --> O? I 

Copy working area of FB 171 from DB 80 to DB 60 
or copy DX 80 to DX 60 

in DW 1 and DW 49 
/ 



Schematic FB 254 or FB 255 

Segment 8 

Call function block FB 171 with indirect parameter assignment 

FB 171 
NAME:PER:DOS 
BADR : KYO, 128 irrelevant 
DBNR : KYO , 0 indirect parameter assignment 
BEF : KS.. irrelevant 
PANR : FY254 irrelevant 
ANST : F 0.0 irrelevant 
PAFE: Q 4.0 
DFEH: Q4.1 
SFEH: Q 4 . 2  
PFEH: Q 4 . 3  
BAUS: Q 4 . 4 7 )  
BFEH: QV6 

Segment 9 

Parameter PAFE: edge 0 --> l? I y 

Store PAFE byte (FY 255) in DW 50 l /  1 

7, S5 11511: output words changed! 
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1 Abbreviations Used  

AGB 

AGNB 
AHAW 
AUNLK 
AVAW 
AZST 
BERO 
BUKANF 
cm 
COM 
C P 
CS 
DB 
DOSDR 
DOSE 
DW 
DZB 
EAF 
EFAK 
FAUF 
FB 
FIFO 
FILTZE 
F P 
FRA 
FRVZU 
FRZ 
FRZE 
FV 
FXP 
FZU 
GAUF 
GV 
GZU 
HAW 
HY ST 
IAA 
IMPAZ 
KW 
MASL 
MC 
MVR 
NABEDE 
NABEZE 
NAMUR 
NFAK 
NLZ 
O&M 
OS 
P C 
PG 
PVR 
QUITTF 
RAM 
ROA 
STP 

Programmable controller ready, input via control station 
blocked 
Programmable controller not ready 
Current main switch-off value 
Automatic after-run correction 
Current preliminary switch-off value 
Current counter reading 
Digital sensor (proximity oscillator) 
Bus interface request 
Group error message 
Communication software 
Communications processor 
Control station 
Data block/data byte 
Measurement counter rpm measurement 
Batch end 
Data word 
Measurement counter ready 
Input/output error 
Influence factor 
Feedback signal "valve for fine flow is openw 
Function block 
Buffer operating on the "first in first out" principle 
Filter counter input 
Fixed point (numerical representat ion) 
Release signal for outputs 
Feedback signal for "valve closed" 
Release, for the count procedure 
Release for the counter input 
Signal "valve for fine flow" 
Fixed point (numerical representation) 
Feedback signal "valve for fine flow is closed" 
Feedback signal "valve for coarse flow is open" 
Signal "valve for coarse flow" 
Feedback signal "valve for coarse flow is closed" 
Main switch-off valve 
Hysteresis 
No pulse monitoring responded 
Dead time for no pulse message 
Correction value 
Parameter bit MASTER-SLAVE 
Measurement counter 
Message "main switch-off value reached" 
NAMUR-BERO digital input 
NAMUR-BERO count input 
Digital pulse generator 
Normalization factor 
After-run time 
Operating and monitoring 
Counter overflow (latching) 
Programmable controller 
Programmer 
Message "preliminary switch-off value reached" 
Acknowledgement error 
Random access memory 
Redundant operation active 
Count procedure stop 



SVAUS 
TOT2 
TTY 
UART 
VANZ 
VAW 
VERA 
ZE 
ZR 

Power supply failed 
Dead time for count comparison 
Serial interface (20 mA loop current) 
Serial interface block 
Valve response time 
Preliminary switch-off value 
Comparator monitoring responded 
Count input 
Reset counter 

2 Explanations of NAMCTR and BERO Sensors 

NAMUR sensors 

NAMUR sensors are 2-wire sensors. They contain an LC or RC oscil- 
lator. Depending on the attenuation caused by metal parts in the 
vicinity, the current consumption of the oscillator changes. The 
two states "lower current consumptionw (switching area covered) 
and "higher current consumption" (switching area free) are eval- 
uated by the MC in the NAMUR switching amplifier. 

NAMUR sensors are sensors with a current-voltage characteristic 
as specified in DIN 19234. 

- 0 signal 1.2 ... 1.55 mA 
- 1 signal 1.75 . . .  2.1 mA 

BERO sensors 

BERO sensors are proximity position switches. 

A high-frequency alternating field is generated in the BERO which 
incides on the "active surface" of the BERO. 

If a material which is a good conductor of electricity and/or 
magnetism approaches, the field is attenuated. Both statuses 
(field attenuated or not attenuated) are evaluated in the BERO by 
a switching amplifier and cause a signal change at the output. 

3-wire BEROs can switch inductively or capacitively 

2-wire BEROs can be connected like switches. 

Remember that with 2-wire BEROs the voltage drop in the activated 
state is approximately 7 V. 

The power supply for 2-wire BEROs should therefore be 22 to 33 V. 



3 Further Notes 

3.1 Safety Aspects 

The planning and installation of a batch measurement system 
requires particular care. It is impossible to guarantee that 
control valves, particularly motor-driven control valves, will 
not open unexpectedly for one reason or another. This might be 
caused by accidentally triggering commands or by incorrect 
wiring. 

Safety precautions on the measurement counter module are such 
that there are two digital feedback signals scanned for each 
valve output, to determine e.g. whether the valve is open or 
closed. 

One important safety feature is the digital input SPA on the 
measurement counter module, which functions as an EMERGENCY STOP. 
This digital input should be wired before putting the system into 
operation and ensures that valve outputs are blocked. Regardless 
of the programmable controller, a batch measurement can be 
stopped at any time. 

3.2 Multiprocessor Operation 

The programmable controller S5 135U is designed for multi- 
processor operation. Several R processors can therefore access 
the measurement counter module independently. Sensible coordina- 
tion of this access is left to the user. 

One possible solution is to allocate only one R processor to a 
measurement counter module. This avoids conflicts arising. Mixed 
entry of commands should also not be used. It would, however, be 
possible to have one processor controlling the measurement 
counter, whereas all others can read information from it. 

Siemens Aktiengesellschaft The reproduction, transmission or use of this d0Cu- C79000-68576.C600-01 
men1 or its contents is not permitted without express Printed in the Federal Republic of Germany 
written authoritv. 
Offenders will be liable for damages. All rights, in- 
cluding r~ghts created by patent grant or registration 
of a utllity model or design, are reserved. 
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1 Installation 

This section is intended to assist in the installation of a 
measurement counter module. It serves as an overview of the 
structure of a data block and the possible commands. 

If the measurement counter module is completely installed in a PC 
frame, i.e. the PC is in the "run" state and the external 24 V 
voltage supply to the module is connected (see Part 4, Section 
2.2.3) then two operating modes are possible. 

1.1 Operating Mode Without Valid DB 
(wMCRw LED Flashing) 

If a measurement counter module is started up and has not yet 
been supplied with a valid data block (DB) this state is indi- 
cated by the "MCRW (measurement counter module ready) flashing on 
the front panel. At the same time the "CCRW LED flashes (central 
controller (PC) ready) (see Part 5, Section 2.2). 

The "CCR" LED prompts the operator to enter the "manual blockw 
instruction (see Part, Section 3.2) if the module is started via 
the PC. The "CCRn LED is then continuously lit (PC ready). 

If the module is started up with a control station (CS) via the 
CS interface (see Part 4, Section 2.2.7), the instruction "manual 
blockw is not necessary. The module accepts all mode and utility 
instructions (see Part 5, Section 3.2) from the CS in the "manual 
releasen state (the "CCRn LED continues to flash). 

1.2 Operating Status With Valid DB 
(wMCRw LED is Lit Continuously) 

After switching off the 24 V supply, a valid DB is saved in a 
buffered RAM if it has already been transferred to the module. 

When the power is switched on again, the module firmware tests 
the RAM to determine whether the loaded DB is still valid. If the 
data has been retained (RAM back-up lasts approximately 24 hours) 
the "MCRW LED is lit continuously. 

The state of the "CCRW LED depends on whether "manual block" (lit 
continuously) or "manual releasen (flashing frequency) was active 
before the 24 V supply was switched off. 

If the DB is no longer valid, the module changes to the state as 
described in Section 1.1. 



1.3 Transferring a DB 

If a valid DB has been generated in the PC or in the CS, it is 
transferred with the command D1,O. The LED "MCRw is then lit 
continuously; i.e. a batch measurement can be started. 

A valid DB can also be overwritten with a complete new DB (DI,O) 
or with part of a new DB (DI,l and DI,2). (See Part, 5, Section 3 
or Part 8, Section 3.3). 

1.4 Error Bits and Displays During Installation 

1.4.1 24 V Paver Supply not Resent 

If there is no module connected or a module is inserted in the 
frame without the 24 V power supply and the PC is in the "runw 
state, this situation is indicated by the error bit PAFE (see 
Part 5, Section 1.4). The PC detects this with the cyclic 
monitoring. 

1.4.2 PC Stopped 

If the PC is not in the "runw state, the PC cyclic monitoring on 
the module responds. The "CFX" LED (group fault) is lit. Since 
the module automatically switches over to manual release in this 
situation, the LED "CCR" also begins to flash. If the PC changes 
to the "runw state, then process error 9 is indicated on the 
module (see Part 5, Section 6 or Part 6, Section 1.4). This must 
be read out with the B0,4 command before a mode instruction can 
be entered. 

1.4.3 Manual Block not Active 

If an attempt is made to transfer a DB (or a different mode 
instruction) from the PC in the "manual release" state, the 
module generates data error 16. 

1.4.4 Transferring an Invalid DB 

If there is no valid DB on the module, the "HCRW LED continues to 
flash. A DB is invalid if, e.g., data limits have been exceeded. 

If there is a valid DB on the module and it is to be overwritten 
by a new one, this is rejected if it contains errors and the old 
DB is retained. 

The cause of the error is output in both cases via the corres- 
ponding data error number (see Part 5, Section 6). 



1.4.5 Power Failure on the Hodule 

If the po*er fails and there is no valid DB on the module, the 
cause of the error is only recognized in the PC and indicated in 
PAFE (see Part 6). 

If there is a valid DB on the module, PAFE is set the instant the 
power is lost and when the power returns process error number 1 
is signalled. Depending on the length of time of the power loss, 
a valid DB may be lost. 

1.5 Activating Valves Without a Valid DB 

To carry out tests on the I/Os of the measurement counter module, 
valve outputs can be activated without a valid DB on the module. 
All the instructions from the group "CONTROL-MANw are possible 
(see Part 5, Section 2.6). Automatic. batch measurement can, 
however, not be started (error number 10). 

2 Generating a DB 

To be able to start the module, a valid DB must be transferred; 
i.e:the measurement counter module must not signal an error 
during the transfer; the LED "MCRW must be continuously lit (see 
Part 5, Section 2.2). In all other situations, the DB is 
rejected. 



2.1 Structure of a DB 

Following the programming instructions in Part 6, certain 
sections of the DB must be kept to. 

DW 0 to DW 15 Working area of the function block 
DV 16 to DV 30 User parameters of the FB 
DW 31 Word size for error output 
DW 32 to DW 41 Current process data 
DW 42 to DW 48 Module identification 

To generate a valid DB, all the user parameters must be entered 
(the following example could be executed). 

DW 16 to DW 17 Main switch-off value as 4-byte value in 
hexadecimal format (e'.g. 100 liters -> 64H) 

DW 18 to DW 19 Pre-switch-off value as 4-byte value in 
hexadecimal format as a value relative to HAW 
(e.g. 10 liters -> OAH) 

After-run correction value as word value in 
hexadecimal or decimal format (e.g. 0) 

Identifier for decimal places in HAW, VAW and NKW 
(high byte -> N W ,  low byte -> HAW/VAW, e.g. 0) 

Normalization factor as word value in hexadecimal 
format or in decimal format (e.g. lF4H) 

Influence factor with fixed three decimal places 
(e.g. 3E8H -> 1.000) 

DW 24 to DW 25 Identifier for dimension of the amount to be 
measured in four byte ASCII characters 

No pulse time/valve response time 
(e.g. IMPAZ-5 S, VANZ=lOs 050AH) 
(see Part 5, Section 2.4.3) 

After-run time/dead time 
(e.g. NLZ-3 S, Totz=lOs 030AH) 
(see Part 5, Section 2.4.3) 

Identifiers for all four times 
(here 2222H, see Part 5, Section 2.4.3) 

Hysteresis for reciprocal counter monitoring 
(possible values 2%, 5% or 10%; here -> 0) 

DW 30 MC configuration (see Part 5, Section 2.4.2) 



The complete user data section for this example is as follows: 

0000 H 
0064 H 
0000 H 
OOOA H 
0000 H 
0000 H 
01F4 H 
03E8 H 
'LT * 
*R. ' 
050A H 
030A H 
2222 H 
0002 H 
0008 H 

When operating with reciprocal counter monitoring, both modules 
must have the same DB, except for the bits MASL in DW 30 (see 
Part 5. Section 2.4.2). 

Notes on DW 21 

The values for HAW, VAW and NKW can be entered with three decimal 
places. The final value must be in hexadecimal format. For an HAW 
of 95.75 liters, the hexadecimal value 2567H must therefore be 
assigned. The identifier for the decimal places in this case is 
0020H in DW 21. 

3 Measurement Counter Module in Operation 

As long as there is no valid DB on the module, no automatic batch 
measurement can be started. The incorrect data in the DB is 
indicated by the error number and must be cleared before the 
instruction "start automatic delivery" can be entered. The user 
must take care that the error number is not read out without 
subsequent correction. 

Instruction Priorities 

When inputting instructions, remember that the order in which the 
instructions are entered is important. Instructions e.g., from 
the instruction group *'automatic measurementw and  controlled 
measurement" cannot be mixed. Each instruction group must first 
be completed with the stop instruction before a new instruction 
can be selected. 



Examples of illegal instruction sequences: 

AUTO-DOS start -> CONTROL-MAN start 
CONTROL-MAPJ start -> AUTO-DOS stop 
AUTO-DOS start -> CONTROL-MAN start 
AUTO-DOS continue -> MC-DB input 

It is also impossible to start a new measurement when the 
previous one is not yet complete (DOSE = l!). 

Incorrect input is indicated by the appropriate error number (see 
Part 5, Section 6). 

3.2 Instruction List 

Instruction Call Command 

HC-DB output 
DOS-PARAM output 
Read current values 
Error output 
Read module configuration 
Read identification 
AUTO-DOS start 
AUTO-DOS continue 
AUTO-DOS stop 
CONTROL-MAN start (FV) 
CONTROL-MAN start (CV) 
CONTROL-MAN start (CV + FV) 
CONTROL-MAN stop (CV + FV) 
MC-DB input 
DOS - PARAM input 
Set module configuration 
Write identification 

Data output 
Data output 
Data output 
Data output 
Data output 
Data output 
Parameter input 
Parameter input 
Parameter input 
Parameter input 
Parameter input 
Parameter input 
Parameter input 
Data input 
Data input 
Data input 
Data input 

3.3 Significance of the Instructions 

AUTO-DOS start (BK.0) 

Automatic batch measurement is started. The signals PVR, MVR and 
DOSE (see Part 6, Section 2.2) are reset. 

This function can only be interrupted by an error or by the 
operator entering AUTO-DOS stop. 



AUTO-DOS stop (BK,2) 

This instruction interrupts a current batch measurement started 
either with AUTO-DOS start or AUTO-DOS continue. The measurement 
can then be started from the old counter reading or from the 
beginning again or any other instruction can be entered (abandon 
or interrupt the batch measurement). 

The operating status displays on the front panel remain set until 
the next mode instruction. 

AUTO-DOS continue (BK,l) 

After interrupting a batch measurement because of an error or 
response to an instruction entered by the user, the batch mea- 
surement can be continued from the point at which the procedure 
was interrupted. 

CONTROL-MAN start (BK,3,4,5) 

With the CONTROL-MAN instruction the actuator signal outputs can 
be activated without feedback from the process. This is also 
possible without a valid DB. If there is a valid DB on the module 
and if the values for PVR and MVR are exceeded, this will be 
indicated on the front panel but will not lead to the actuator 
signal outputs being disabled; i.e. the operator must decide when 
to switch off. With these three start instructions, it is pos- 
sible to switch between different valve settings, without using a 
stop instruction. 

BK,3 -> FV valve 
BK,4 -> CV valve 
BK,5 -> FV and CV valve 

With CONTROL-MAN instructions, it is possible to complete a batch 
measurement interrupted by a process error (e.g. process error 
number 7: no AUTO-DOS continue possible). The counter reading at 
the time of the interruption remains set. 

IF a CONTROL-MAN instruction is entered not following an interr- 
uption but following a stop instruction or DOSE, the batch mea- 
surement will be started from counter reading 0 .  

CONTROL-MAN stop (BK,6) 

This instruction interrupts the CONTROL-MAN start instructions. 
The counter reading is reset with each new start instruction; 
i.e. restarting at the previous counter reading is not possible. 



3.3.2 Entering Utility Instructions 

MC-DB input (D1,O) 

This instruction transfers a complete user DB to the module. If 
the DB is invalid (e.g. data limits exceeded) it will be rejected 
by the module. Either the old DB is retained or the module does 
not have a valid DB. The instruction cannot be sent while a batch 
measurement is currently running. 

DOS-PARAM input (D1 ,l) 

This instruction transfers a user DB without DW 30 (MC configura- 
tion). It cannot be used to transfer a valid DB, since in this 
case all the data must be present (not possible while a batch 
measurement is running). 

.Set module configuration (DI,2) 

With this instruction the bits in DW 30 can have new parameters 
assigned (not possible while a batch measurement is running). 

Write identification (DI,3) 

The identification consists of seven data words (DW 42 to DW 48). 
Only the last data word can be written by the user as a user 
identifier. 

3.3.3 outpat Utility Instnlctions 

MC-DB output (B0,l) 

With this instruction, a complete user DB is read out. It can be 
sent at any time even during a batch measurement, since it does 
not affect the data on the module. 

DOS-PARAM output (B0,2) 

Here, all the data except DW 30 are read out (also possible while 
a batch measurement is running). 

Read current values (B0,3) 

With this instruction the data area from DW 32 to DW 41 of the 
MC-DB can be read out as a block (see Part 6, Section 3.5). 



Error output (B0.4) 

This instruction is used to read all the errors which have occur- 
red, (data, process and interface errors) from the module into DW 
31. .This data has the following structure: 

DW 31 

15 8 7 0 Bit 

The most significant byte contains the data or interface errors. 

DFEH/SFEH 

Read module configuration (BO.5) 

PFEH 

With this instruction, only the module ,configuration is read into 
DW 30 (also possible while a batch measurement is currently 
manning). 

Read identification (B0 ,6) 

With this instruction, the seven identification words are read. 



4 E ~ ~ O F  List 

PC interface errors 

No. 

1 General interface error 

4 Incorrect instruction input 

6 Job list full 

Data inpat errors 

7 PC failure (BASP, C m ;  5 V missing) 

8 Non-existent command 

9 Command currently not permitted 

10 First command was not MC-DB input 

11 Incorrect time values 

12 Pulse counter width exceeded 

13 EFAK not in range 

14 Ho NFAK entered 

15 Wrong hysteresis entered 

16 Manual block not active 

17 Valves closed due to FRA 

19 Valves closed due to SPA 

2 0 Continue not received 

21 Hew setpoint value greater than actual value 

22 ' Mter-run correction value smaller than setpoint value 

2 3 Preliminary switch-off value greater than or equal to 
main switch-off value 

2 4 Too many decimal places 



Process errors 

1 24 V power failure on the module 

2 to 5 Value feedback message not received 

6 No pulse time exceeded 

7 Comparator responded 

8 Overflow of the 32-bit counter during operation 

9 Cycle monitoring responded 

10 Short circuit of a digital output 

11 Incoming pulses received following DOSE 

12 After-run correction value greater than setpoint value 



SIEMENS 

Wekmshsl .d th .cadent ro f thhm~uJ  f o r . p m m n l ~ t h a  hudwmandwft- 
rwn bMLkd. Since ddmtlam cumd b. precluded entirely, W unnot gmmntw full 
.gmm.nt. Hwmmr, Lhr dO. In W8 mvlrul u e  mkrrd mgulu)y and my masuy 
m l n d i i  Nud.d tn .ubwqunl dltbnr Sugg.rtknr fci lmprwwrnd am wC 
m. 

T.mniuld.1.rubj.ctl~aUg.. 

Siemens Aktiengesellschaf! 

Th. npcodudkn, hnmbbn a ur of thb document oc b sontents is not permilled 
WWiWl 0- witloll m. will b. W l e  for damages. All fights, includ- 
hg lbhk U8U.d by pdeM g"1 a qbtntion of a ulility model or design, u e  reforbed. 




