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Guidelines for Handling
Electrostatically Sensitive Devices (ESD)

1 What is ESD?
VSLl chips (MOS technology) are used in practically all SIMATIC S5 and TELEPERM M mod-
ules. These VLSI components are, by their nature, very sensitive to overvoltages  and thus to
electrostatic discharge:

They are therefore defined as
“Electrostatically sensitive  Qevices”

“ESD” is the abbreviation used internationally.

The following warning label on the cabinets, subracks and packing indicates that electrostatically
sensitive components have been used and that the modules concerned are susceptible to touch:

#k!\\AL
ESDS can be destroyed by voltage and energy levels which are far below the level perceptible to
human beings. Such voltages already occur when a component or a module is touched by a
person who has not been electrostatically discharged. Components which have been subjected
to such overvoltages cannot, in most cases, be immediately detected as faulty; the fault occurs
only after a long period in operation.

An electrostatic discharge
of 3500 V can be felt
of 4500 V can be heard
must take place at a minimum of 5000 V to be seen.

But just a fraction of this voltage can already damage or destroy an electronic component.

The typical data of a component can suffer due to damage, overstressing or weakening caused
by electrostatic discharge; this can result in temporary fault behavior, e.g. in the case of

- temperature variations,
mechanical shocks,
vibrations,

- change of load.

Only the consequent use of protective equipment and careful observance of the precautions for
handling such components can effectively prevent functional disturbances and failures of ESD
modules.
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ESD Guidelines

2 When is a Static Charge Formed?

One can never be sure whether the human body or the material and tools which one is using
are not electrostatically charged.

Small charges of 100 V are very common; these can, however, very quickly rise up to 35000 V.

Examples of static charge:
- Walking on a carpet up to 35000 v
- Walking on a PVC flooring up to 12000 v
- Sitting on a cushioned chair Up to 18000 V
- Plastic desoldenng unit Up to 8000 V
- Plastic coffee cup up to 5000 v
- Plastic bags up to 5000 v
- Books, etc. with a plastic binding Up to 8000 V

3 Impofiant Protective Measures against Static Charge

● Most plastic materials are highly susceptible to static charge and must therefore be kept as
far away as possible from ESDS.

● Personnel who handle ESDS, the work table and the packing must all be carefully grounded.

4 Handling of ESD Modules

One basic rule to be observed is that electronic modules should be touched by hand
only if this is necessary for any work required to be done on them. Do not touch the
component pins or the conductors.

Touch components only if

- the person is grounded at all times by means of a wrist strap

or

- the person is wearing special anti-static shoes or shoes with a grounding strip.

Before touching an electronic module, the person concerned must ensure that (s)he is
not carrying any static charge. The simplest way is to touch a conductive, grounded
item of equipment (e.g. a blank metallic cabinet part, water pipe, etc.) before touching
the module.

Modules should not be brought into contact with insulating materials or materials which
take up a static charge, e.g. plastic foil, insulating table tops, synthetic clothing, etc.

Modules should only be placed on conductive surfaces (table with anti-static table top,
conductive foam material, anti-static plastic bag, anti-static transport container).

Modules should not be placed in the vicinity of monitors, TV sets (minimum distance
from screen > 10 cm).
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ESD Guidelines

The diagram below shows the required protective measures against electrostatic discharge.
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b Anti-stzmc table
c Anti-static shoes
d Anti-static coat
e Grounding wrist strap
f Grounding cmnecoon of the cabnets

Measurements and Modification to ESD Modules
Measurements on modules may only be carried out under the following conditions:

The measuring equipment is grounded (e.g. via the PE conductor of the power supply
system) or
when electrically isolated measuring equipment is used, the probe must be discharged
(e.g. by touching the metallic casing of the equipment) before beginning measurements.

Only grounded soldering irons may be used.

Shipping of ESD Modules
Anti-static packing material must always be used for modules and components, e.g. metalized
plastic boxes, metal boxes, etc. for storing and dispatch of modules and components.

If the container itself is not conductive, the modules must be wrapped in a conductive material
such as conductive foam, anti-static plastic bag, alummium foil or paper. Normal plastic bags or
foils should not be used under any circumstances.

For modules with built-in batteries ensure that the conductive packing does not touch or short-
circuit the battery connections; if necessary cover the connections with insulating tape or
material.
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1P 260 How to Use the Manual

1 How to Use the Manual
This manual describes the 1P 260 controller rncdule, the
function block FB 170 and the COM 260 system prugram.

The controller module with the function block, the COM
260 system program and the manual can be ordered as
follows:

IP260 controller module 6ES52604JA11

Function block FB 170
for S511 5U, S5 115H,
S5135U, S5150U,
S5155U and S5155U
Diskette 5.25” and 3.5”
for operating system S5-DOS
for operating system
S5-DO!W5-DOSMT

System program COM 260
Diskette 5.25” and 3.5”
with manual
German

6ES5648-6PR01

6ES5646-7PR01

6ES5695-5SE11
English 6ES5695-5SE21
French 6ES5695-5SE31

Manual for 1P 260,
FB 170 and COM 260
German 6ES5996-5SE11
English 6ES5996-5SE21
French 6ES5996-5SE31

Terminology used in this manual compared with other
publications:

Closed loop mode Automatic
Open loop mode Manual
Manual release Aocess  fmm PG (programmer enable)
Manual disable Access from PLC

Release 2 of the manual describes the following

The 1P 260 controller module from version 5,
the function block FB 170 from release 2 and
the system program COM 260 from release V2.O.

es- AG 1991 C79WMM7W4W-01 1-1



How to Use the Manual 1P 260

The 1P 260 controller module is an “intelligent peripheral
module” from the SIMATIC S5 spectrum. It mmprises not only
the 1P 260 module but also includes the COM 260 software
package and the function bbck FB 170. These two components
expand the mntroller module to form a complete system.
Careful preparation is necessary to set up the system and to
get used to working with it.

To make this preparation easier and to allow you to find
information quickly the manual is divided into several parts and
each part divided into sections dealing with specif~  aspects of
the controller.

The manual does not, however, explain the basic technical
background of control loops. It is also impractical to discuss the
wide variety of controlled systems that can be operated in
conjunction with the module, since this far exceeds the scope of
this manual.

The 1P 260 Operating Instructions (Part 2) describe the
hardware environment required for the controller. Here, you will
find the equipment and mnnections necessary to operate the
module in an automated system and to connect the controlled
system to the module.

The functions of the module in variis operating modes and the
significance of the parameters are described in 1P 260 Basic
Handling and Explanations (Part 3). This part also explains
the control engineering terminology used in this manual.

The COM 260 software package is on the supplied diskette and
is described in the COM 260 Instructions (Part 4). Using this
package, you assign parameters to the module and test its
functions. The package is desgnad so that errors yw might
make are detected and an appropriate message displayed. To
allow you to “get to grips” with the software, it can be started
and certain functions made available without a connection to
the module. This package is the most user-friendly tool for
setting up and testing the 1P 260 controller module.

Folbwing the preparation phase, the rmdule has all its
parameters assigned and is wired up and must then be linked
into the automation system. The FB 170 Programming
Instructions (Part 5) mntain the information you require for this
phase.

The procedure for starting up the module is described in outline
in Part 6 Notes on Inatslfation.

1 - 2
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Technical Description

1 Technical Description

1.1 Application

The 1P 260 controller module 1P 260 is a single-channel loop
controller belonging to the intelligent peripheral modules of the
S5 spectrum. It can be used to oontrol process variables such
as temperature, pressure, flow etc. whioh ooour primarily in
process engineering.

The 1P 260 relieves the CPU of the programmable controller of
time-oonsuming  tasks and can also maintain the control
function even if the CPU fails. To increase the availability, a
second 1P 260 controller module can be incorporated on a
master/slave basis, so that if one IP 260 fails, the mntrol
function can be taken over by the other.

The module oan be inserted in the following SIMATIC S5
programmable controllers and expansion units in all peripheral
slots.
●

●

●

●

●

●

●

S5 115 U with the CPUS 941,942,943 and 944 in the
adapter casing
S511 5H (single-ended or switched mode) with the
CPU 942H in the adapter casing
S5 135 U with the CPU 922 fmm version 9 and the CPU 928
S51 50 U (not in central controller)
S5 155 u
S5155H (switched mode) with the CPU 946R and the
CPU 947R
S5 EUS in the central controllers listed above that can be
conneoted via fiberoptic cable or parallel ooupiing

All the process variables required for closed loop control, such
as aotual value, external setpoint, auxiliafy controlled variable
and disturbance are acquired via the four analog input ohannels.

Additional digital information, such as disable controller,
preferred mode and limit switches are evaluated via four digital
inputs.

es’1Ommls  AG 19s1 ~ 1-1



Technkal Description IF 260

The control of the module and the cfosed bop control function
are performed by a microprocessor. The controller is
implemented as a PID algorithm in the firmware on the module.
The foibwing controller types can be selected:
● continuous (K) controller with anabg manipulated variable

output
. continuws  (K) controller with pulse wtput
● step (S) oontroflerwith incremental control signal output.

The output of the calculated manipulated variable to the
process is either via two digital controller wtputs  or via the
analog output, depending on the controflertype.

There are two further digital outputs to indicate that the
mntroller  is ready for operation and to indicate limit value
violations.

To assign parameters to the module during installation, there is
a serial interface for connecting a programmer.

1.2 Design

The 1P 260 controller module is a double Euro-format module in
the ES902 packaging system. The module is 1 1/3 standard
slots wide (20 mm). A 48-pin backplane connector (Xl) serves
as the intedace to the S5 programmable controller.

On the front panel (see F@. 2.1), there are three subminiature D
connectors for connecting the analog and dgital signals, as well
as the programmer.

A 3-pin mnnector  is provided to connect the load voltage.
L+ can be supplied via two contacts from two separate sources
(e.g. power supply unit and emergency battery) redundantly.
The third contaot is used to supply L-.

There are two red and five green LEDs to indicate fautts/errors
and operating modes.

1-2 e.slamluffi 1991 c7muJ==~
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IP260 Technical Description

Common failure message, red LED
Output failure, red LED

Controller ready, green LED

Programmer enable, green LED
Controller mode, green LED

Green LED (open)

Green LED (close)
Test socket for output voltage
(K controller)
Test socket for output current
(K controller)

X6

x3

x4

x5

--o V
-+~v
--(f)Qc

❑
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Q Anal IO
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Q

PG X5

o
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v
c
—
—
—

– Voltage (@ Q-)
— Current (@ ~-)
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L+, Redundant
L- Supply
L+z for 24 V

Digital inputs
Digital outputs

Analog inputs
Analog outputs
External analog signals

PG

Fig. 1.1 Front panel
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Technical Desmption 1P 260

1.3 Mode of Operation

x5

RxD TxD

Ew

Al

x4

x

A2

...,
‘1

susc011mck7x1

YY

R.SP

VB-N

x3

4 analog  inputs I
I , 4

%9---l+
/ 5

r
[

lqasn—N~“Izl--l
IzP~DE

ldtxe-N~

4di@4  inputs &.&l

-i-l-~m ADB 1...7
Miuo- ~  -p

pfocassa <

7-bitlnO&iO~

— L + ,

—L-
—L+2

S5blm

X6

X4 X3

Fig. 1.2 Bbckdiagam  of rtw 1P 2S0

Fig. 1.2 shows the Mock diagram of the controller module. The
load voltage is supplied via a 3-pin conneotor  (X6). Two
independent load voltages can be suppl.kd. The connections
L+ I and L+2 are isolated by d“bdes.  The third contact is used to
supply L-. No operation is possible without the load voltage and
access by the CPU is not acknowledged on the controller
module (/RDY).
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1P 260 Techrrkal Description

The analog signals are connected at connector X4. These are
as follows:

● external setpoint/man. variable input EW
● auxiliary input 1 Al
● aotual value x
● auxiliary input 2 A2

Manipulated variable Y and external manipulated variable Yext
with K mntroller:

● voltage output u
● current output J
● ext. voltage input Uexl
. ext. current input Jext
● ground analog output Msns

The analog input voltages are converted to proportional
frequencies by four voltage frequenoy converters (VFC). These
floating signals are transferred to the counter chip. The inputs
are therefore isolated from each other and from the central
grounding point (PE conductor or bar).

The analog manipulated variable output Y with the K controller
(connector X4) is also floating and can therefore pickup both
current and voltage signals. These are accessible at the test
sockets on the front panel. A relay at the anabg output allows
the controller module to be mnnected to other anabg modules
or to another controller module via the external manipulated
variable  connection Yext to itWWiSt2  avaikbihty.

At connector X3, there are four digital inputs which are isolated
from each other and four dgital output stages which are
isolated together and have a common potentiaf.

The inputs are used to influence the oontrol  funotion directly as
follows:

● disable mntroiler RSP
● switchoverto preferred mode VB-N
● limit switch open lopen-N
● limit switch close lcbse-N

esiefml16 AG 1991 c790mm57e—uso2 1 -5



Technical Descri”@ion IPZ60

The dgital outputs are used to output the following functions:
. controller ready RB
. message danger limit violated LVM
● controller signal output OPEN
. controller sgnal output CLOSE

The dgital outputs are short circuit-proof. Overload is indicated
by the common red LED “OF Output Failure”.

Six other LEDs on the front panel signal various operating
statuses of the mntmller module.

For communication with the programmable controller (PLC) a
circuit with bus access controller and ftio memory is used.

As an additional interface, there is a serial connection on the
front panel. During installation, a programmer can be connected
to assgn parameters to the controller. Operation and
monitoring is possible in the closed loop mode while the
process is running.

A microprocessor controls the functions of the controller module
according to the firmware stored in a 64 Kbyte EPROM.

The internal power supply for the module is supplied by a
switched mode power supply from the load voltage L+,
independent of the bus power supply. If the PLC fails, the
control function can therefore be maintained.

Insertion and removal of the module in the S5 rack causes no
probfems, since the rack power supply does not need to be
switched off. Before removing or inserting the controller
module, the 24 V load voltage (connector X6) must be
disconnected.

Once the bad suppfy is available again, all the signals required
for the correct start-up of the controller module are generated.

The 1P 260 starts the closed loop control mode, providing there
are controller parameters in the EEPROM, otherwise it waits for
parameters to be input.

1-6 ~.
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1P 260 Technical Description

1.4 Technical Data

Analog inputs:

Number

Isolated

Measuring ranges

Measuring principle

Conversion time

Resolution

Interference voltage
suppression

with common mcde
interference voltage

with normal mode
irrterferenoe voltage

Permitted potential difference
across grounding point and
inputs among each other (UCM)

Insulation voltage according to
VDE 0160 (uCM)

Max. cable length

Analog output:

Number

Isolated

esimm5AG  1ss1 c7suDsss7sa%-u2

4 inputs

yes, from grounding point
and from the other inputs

0..+10 V; 50 I@ input
resistor

0..+20 mA; 50 kQ input
resistor

4..+20 mA; 50 I@ input
resistor

integrating

20 ms at 50 Hz

16 2/3 ms at 60 Hz

11 bits with approx. 5Y0
overflow and underflow

>80 dB at 50 or 60 Hz

>40 dB, however, max.
10% of the measuring range
related to the peak value of
the measuring signal

75 V d.c. 160 V a.c.

75 V d.c. 160 V a.c. tested
with 500 V a.c.

200 m (shielded)

1 output

Yes, from grounding point

1-7
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Technkal  Descrbtion lP2&l

Output ranges 0....+10  v
0....+20  mA
4....+20  mA

Resolution 10 bits with approx. 10?4.
overfbw

Load impedance at output XL3 I@ as voltage output
.4500 Q as current output

Permitted potential difference 75 V d.c. / 60 V a.c.
across grounding point

Insulation voltage according to 75 V d.c. / 60 V a.c. tested
VDE 0160 (uCM) with 500 V a.c.

The anabg output can be switched off with the digital input
RSP via an integrated relay.

Digital inputs:

Number 4 inputs

Isolated yes, from grounding point
and inputs from each other

Rated input voltage 24 V d.c.

Rated input current 8.5 mA for inputs VB-N,
IOPEN-N and ICLOSE-N
25 MA for input RSP

Delay time approx.  3 msec for inputs
VB-N, IOPEN-N and
ICLOSE-N
approx. 5 ms= for input
RSP

Input voltage
for signal O -33 v to + 5 v
for signal 1 +13V to +33V

Permitted potential difference 75 V d.c. 160 V a.c
across grounding point and
inputs among each other (UCM)

Insulation voltage according to 75 V d.c. / 60 V a.c. tested
VDE 0160 (uCM) with 500 V a.c.

1-8
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IP260 Technical Description

Max. cable length

Digital outputs:

Number

Isolated

Rated output voltage

O@ut current for signal 1
rated value
permitted range

Residual current for signal O

Lamp load

Limitation of the voltage
induced on circuit interruption

Output voltage
for signal O
for signal 1

Short circuit protection

Short circuit indication

Coincidence factor

Maximum cable length

Powsrsupply:

Supply voltage from system bus

Current consumption

Power supply L+ (front
connector)
rated value
ripple UW
permitted range including ripple

es- AG 1s91 c75uaMm~

1000m (shielded)
600m (not shielded)

4 outputs

yes, from grounding point

24 V d.c.

200 mA
5 mA...2OO mA

max. 20@

max. 2.4 W

-1 v

max. 3 v
min. L+ -2.5 V

electronic

red LED “OF and error bit

100% without fan

1000 m (shielded)
600 m (not shielded)

+5 v +/- 5%

max. 100 mA

24 V d.c.
3.6 V
20...30 v

1-9



Technkal Descriflion 1P 260

1-1o

Current consumption without typically 250 mA
load from L+ (24 V)

safety tast:

Impulse voltage test 1 WI
according to IEC 255-4

Radio interference vottage test 1 w
according to IEC 255-4

Environmental conditions:

Operating temperature

Storage and transport
temperature

Relative humidity according to
climatogram  DIN 50019 Part 3
operation
storage and transport

Mechanical data:

Dimensions W x H x D

Weight

Space required

0...55 “c (+32to +131 “F),
can be operated without fan

-40...+70“c
(-40 to +158 “F)

85% at23‘C (73 ‘F)
95% at25‘C (77 ‘F)

193 x 244x 20 mm

approx. 400 g

1 slot

~.
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1P 260 Installation

2 Installation

2.1 Inserting and Removing the Module

The rndile must only be inserted or removed from the S5 bus
after the load voltage has been disconnected from L+ I and I-+2.
The module is then no longer under vottage and the data bus
driver is at high resistance.

2.2 Connecting the Signal Lines and Power Supply

2.2.1 Analog Inputs

The analog inputs are isolated from each other and from the
grwnding point (see Fig. 2.1). Between the measuring trans-
ducer and grwnding point, up to 60 V a.c. / 75 V d.c. insulation
voltage (UCM) is permitted.

2 - 1
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‘e’s””’” J=+transducer suppl
“TV

0...+10 v ~1 Counter and

Ext. setpoin~
man. variable

014...20 mA

Ground M

Aux. input 1

Actual value

Aux. input 2

evaluation
Optimum
isolation

input

)

>

> —

—

—

E--” —
~1

>
)

.—

—

—

—

—

1---- v
I

.!

““-”R
.,’..!

circuits

To the
~ micro-

processor

Fg. 2.1 Analog inputs

Each analog sgnal is converted to a frequency proportional to
the input value in a vo!tage frequency converter (VFC) and
transferred via an optocoupler  to the counter circuit. Both 4 and
2-wire transducers can be connected directly. For 2-wire
transducers, power is supplied from the module via connection
MU separately for each channel and is short circuit proof.

Correction values for the inputs are stored in the EEPROM as
resident data and are taken into account during the digital
conversion of the measured frequency values.

,,,..,”’
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IP260 Installation

Figs. 2.2 to 2.5 show the connection of the various transducers
to the 1P 260:

s - sensor
T  -  hflSdUCW r1P 260

Jo...lo vI

Ilfl Bonding conductor

‘ALU  —  .1 Grounding pint (PE conductor)
Auxiliary

CM

power supply

Fig. 2.2 Mm transduoerwith  0...+10 Voutput signal

r
~4...2o  mA

1 .
1 !--

II Bonding conductor
UA IL uw— Grounding point (PE oonductor)

Auxiliary
powr supply

Fig. 2.3 4-wirB  hnscker  with 0...+20 mA output S@SI and separate
auxiliary power supply

@sbnlms  AG 1s91 c79mws576—c4su 2-3
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Instaktian iP 260

....,  ,

rw L+
“TV

I

I I t I Wdiwwductor

‘ALU ~G~.fKfi.g  point (PE conductor)
Auxiliary

cu—

power supply

Fg. 2.4 4-wira transducer with 4...20 mA output signal and separate
auxilii pcwer  supply

1P 260

I

I b L+

I
!==4...20 mA

L-

l -M

to L-

“cM—
1 Grounding point (PE conductor)

Fw. 2.5 2+Mre tranaduwrwilh 4..20 mA output signal without auxilii
- my U sukwlyfmm module)

@simulmM31ss1 c7wow8s7bc4Q3—@



1P 260 Installation

2.2.2 Analog Output

For the K mntrofler with analog manipulated variable output,
there is an isolated analog output (see Fg. 2.6). Both current
and voltage sgnals can be picked up simultaneously.

The output values are calculated by the microprocessor
accordina  to the controller Parameters and outrwt  normalized to
0...100%:

From
micro-
processor u

*

I u,TM——
Fig. 2.6 Analog output

To connect the analog outputs, they are led via relay
changeover contacts. Depending on the digital input RSP
(block controller) and the status of the digital wtput  RB
(controller ready) the current and voltage sgnals are switched
through to the process. If the contacts are connected to external
analog sgnals, then analog sgnals from an analog output or
from an 1P 260 mnnected in parallel can be switched through to
the process via Iext or Uext.

‘a Simnlw.  ffi 1991 c79mMe57wxw—02

+

Test sookets
- Output voltage

r

+

Test sockets
Output current

0

11——
u lb l!& RSP

RB

2-5

. . . .



2-6

Instalistion IP260

The connection of actuators or indicators is shown in Fg. 2.7.

Uext I

u X4425
ext

I X4124
ext

u

I

X4113
,

Xt

Ef+-+XU12

MDtof
Control M

electmics

/

Indicator
X4J11 o14..al MA e.g. motordriven  vatve

.-””%
%%

Fg. 2.7 Connecting an actuator to the analog output

,.,

,,
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IP260 Installation

2.2.3 Digital Inputs

The four digital inputs (see Fig. 2.8) for 24 V signals are
isolated from each other and from the grounding point. The
RSP input (block controller) also controls the relay for the
analog output, (refer to Seotion 2.2.2) and the cut-off logic for
the digital outputs “OPEN” and “CLOSE” (refer to Section 2.2.4).

VB-N

IOPEN-N

ICLOSE-N

RSP

Signal matching

)

)
>

)
>

)
)

To microprocessor

I
Signal to relay control and cut-off logic

Fig. 2.8 Blook diagram of digital inputs

@SiSmm6  AG 1991 ci%YoDBs576us%42 2-7
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The connections of the digital inputs are shown in Fw. 2.9:

\ L+
COrltrdlermodule  1 Losd

~+ Xwl I L-
W@Y

L-
‘ XV2

L+ XW2
2

I I k
I

OPrabn switch

VOt’+ m

vB-N- ’ 1 0

‘ “ K

Acluslof..-

IOPEN-N+ w’

ioPEN-N- m with
. . . limit

ICL06E-N+ w switch

tCLOSE-N-
X3Hl

RSP+ ‘w’
X2J12 Cantroll-er  rekse from

RSP-

1+

other control devices
or systems

I

- !;Grounding point  (PE conductor)

Fg. 2.9 Connecting the cftgital irpts

.,. >..<
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2.2.4 Digital Outputs

The four command outputs (see Fig. 2.1 O) of the controller
“OPEN”, “CLOSE”, limit value signal output “LVM” and
controller ready indicator “RB” are implemented as 24 V
P-switches. All outputs are at the same potential, but are
isolated from the grwnding point. A short circuit on one of the
wtputs  is indicated by the red LED “OF and is written to data
word 109, bit 15 by the processor.

From/to
mioro-
procassor c)

Short circuit message

D

D

cut off D
logic

D

Fg. 2.10 Block diagram of the digital outputs

L+

[ 1
( RB

c LVM

< OPEN

( CLOSE

--l

@sbm0n8ti  1ss1 Cmma&musoz

.
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Installation lP260

An example of the connections of the dgital outputs is shown in
Fig. 2.11.

-%

Cmtmllefmoduie

L+,

L-

L+2

LVM

Ra

Cpan

close

=--l-l --,

Pim Indicator for limit value
vldation

——

F ‘imitMttiO”EN
I I ,.. , – ~Lti

computer ground J

Fg. 2.11 connecting u-la digital outputs

.,

-----
Limit switch CLOSE

esiamensffi 1s91  cmucoBas7ac4sfE
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2.2.5 Connecting the Programmer

The controller module has a serial current-loop interface (TTY)
for operation and monitoring and for installation. A programmer
is connected via a 15-pin subminiature D socket (X5) on the
front panel to program the module. Using the software package
COM 260, you can enter the parameters with the keyboard in
screen forms and transfer them to the module.

While the process is running, the programmer can be
connected to monitor the ptucess, change parameters and
setpoints and for manual intervention (see COM 260
Programming Instructions).

The programmers PG 635,675,665,695,730 or 750 can be
connected to the 1P 260 (X5) using available connecting cables
(for ordering data, see catalog).

PG 675
(active)

Connecting cable

6ES5731-1--4I IP260

=5T’r
—m

+E!I-L.
——

—aD

20—

6—

-=4%
8

v
21 - Pot. fecaive x5i7 TxD -
—~ I

22 + Pot. transmit X519 RxD +
—~

10 + TxD (+ 20 mA) X512
—~

RxD -

12—

3

- TxD (- 20 mA)
23— - Pot. transmit

Fig. 2.12 Connecting the programmer PG 675 to the 1P 2S0

es-sffi 19E1 c79wM&57e—wsu2 2-11
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2.2.6 Configuration for Increased Availability

For processes or plants which require a high degree of
availability, for instance chemical plants and power generating
mmpanies, the 1P 260 controller module can be operated
redundantly with a second 1P 260.

A K controller with pulse output cannot be operated
redundantly.

Both modules have the same parameter assignment. The first
is the master module and the second is the slave. If the master
module fails, the slave module automatically continues the
control function without the programmable controller
intervening. The switch over from module 1 (master) to module
2 (slave) is performed automatically after a maximum of 20 ms.

l%e wiring required to use two K controllers with anabg
manipulated variable output is shown in Fig. 2.16, using the
voltage output and in Fg. 2.17 using the current output. The
wiring for the S controller is shown in Fig. 2.18.

For simple applications, it is possible to connect analog and
dgital modules. Remember, however, that the switchover nust
then be made by the user program in the programmable
controller.

For the power supply there are two mnnections, isolated by
diodes, available for the load voltage (L+I, L+2). The negative
connection (L-) is common.

The potential difference (UCM) between the bad current circuit
and grwnding point can be a maximum 60 V a.c. / 75 V d.c.
(according to VDE 0160).

S controller: The controller outputs OPEN and CLOSE of
both modufea must be isolated by diodes.

esienlaum 1991 C790WWS7W4SCQ
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1P 260 Installation

Fg. 2.13 shows the redundant connection of the power supply:

L +1
L-
L+2

I

battety

\ 1P 260

* Grounding point (PE conductor)

Fig. 2.13 Connecting the power supply L+

@SimmsAG  19S1 c79cco-sa57eu- 2-13



Imtallation IP260

SIMATIC  S5

CPU

-h
-1#

Controller module I I
L+

r [ Emergency 1

Waster L+l X611 (

P 260 L- X6/2
1

I L+2 X613 +L

- RSP + X314

RSP - m X311 2

‘RB + x3f15
u X4113

X411 1
M ana 1

Controller module II x
I I Ill

Slave L+l

1P 260 L-

L+2

9
RSP +mX611

X612

X613

X314

-RSP - X3/12

A2 X4121

RB + ,X4119 4 )
X311 5

‘ u X4125

><
X413 4

E
L- power supply

L+ Load
L- Supply

—

I
— 1

—

4

1=1

—

Ill
.&

Grounding point
(PE conductor)

To pmCOSS

Voltage
+ signal

M X411 1 & Analog ground
ana -1- 0 . . . 10 v

Fg. 2.14 Masterklaw  wiring for K controk(vdtagahndog  manipulated variable output)

.....:.,>
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L+
I Emergency

1 1

Controller module I

Master L+l X611

1P 20 L- X6/2

L+2 X6/3

X4120

A2 X411 9

_ RSP + )(314

RSP - - X3112

‘RB + X3115

I X4112

M
x4/1 1

ana L

Controller module II

Nave L+l

P 260 L-

L+2

RSP +

IT

RSP -

A2

RB +

3X611

3X612

X613

X314

X3112
I

1

—

7

X4120

x4/19

X311 5

E==X4124

X4112

X411  1

‘-wm

Fig. 2.15 Maaterkkm  wiring for K controller (current/analog manipulated value output)

1

.

Grounding point
(PE conductor)

To process

- Current sgnal

— Analog ground
014...20 mA

@Simwm  AG 1991 C7SKOWSi6-C4%-02 2-15
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Installation 1P 260

-w

Controller module I

Aaster L+l ,X6/1

P 260 L- X6/2

L+2 ,X6/3

RSP + X314

RSP - x3J~2 [
RB x3/1 5

OPEN x3i8

CLOSE x3f7

Controller module H
i II

Slave L+l

1P 260 L-

L+2

RSP +

RSP -
M
X6/1

X612

X613

X314

RB

OPEN

Irtt-X3112

!
X3115

Fg. 2.16 Mastar/slave  tiring for S cormullar

2-16

Grounding point

To procese

— OPEN-P=w=-

,.. . . . . .$+



IP260 Installation

2.2.7 Pin Assignment

Connector Xl: backplane connector

E2

4

6

8

10

12

14

16

b z

GROUND + 5 VOLTS

PESP

ADBO /CPKL

ADB1 /MEMR

ADB2 /MEMW

ADB3 /RDY

ADB4 DBO

ADB5 I DB1 II
II 18 IIAD136 I DB2 II
II m llAD07 I DB3 II
II 22 II I DB4 II

24 DB5

26 DB6

11 28 II I DB7 II
30 BASP

32 GROUND

From vers”mn 2 of the 1P 260 onwards, BASP is m longer
evaluated.

@Sbmns  AG 1SS1 c7sua-ss5i6c4su2 2-17



Insrallathn 1P 260

Connector X3: 15-pin socket connector for digital
inputs (1) and digital outputs (A)

socket Connection for

1 Limit switchmen I IOPEN-N+

2-18

I 2 llPreferredmcde I VBN+

II 3 Iltimitswitchcbse I ICLOSE-N+

II 4 Ill)isablecontroller I RSP+

‘ -w.,,

II 5 11---

I 6 - - -
,,

7 Contmileroutput  cbse Q CLOSE

8 Controlleroutpu tcbse Q OPEN

9 Limit switch open I IOPEN-N-

10 Preferred mode I VB-N-

11 Limit switch close I iCLOSE-N-

12 Disable controller I RSP-

13 - - -

14 Limit value monitor Q LVM

15 Contmfler ready Q RB

,>,
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1P 260 Installation

Connector X4: 2!5+in sockat connactor  for analog inputs-.
and analog outputs

socket connection for

1 Grcund  M

2 0/4 . . . +20 rnAinput (EW) 1
Chan. O (EW)

3 0... +10 v input

J

ext. setpoiti

4
man. variable

Transducer supply MTV input

II 5 11---

6 Grwnd M

7 0/4 . . . +20 rnA input

}

Chan. 2 (X)

8 0... +lovinput Actual value

9 Transducer supply MIV

10 - - -

11 Anabg grcund M=

12 0/4 . . . +20 rnAolJtput
)

anabg
output

13 0.. - +10 v output )

14 Ground M

15 0/4 . . . +20 mA input

}

Chan. 1 (Al)

16 0... +lovqwl aux. irput 1

17 Transducer supply MTV

18 ---

19 Grwnd  M
1

20 0/4 . . . +20 rnA ilput

1

Chan. 3 (A2)

21 0... +10 v input aux. irput 2

22 Transducer supply MTV

23 -..

24 External current input leti

25 External voltage rnput &x

esemerls AG 1991 c79m-sss7Kxs-oz 2-19



Instaktion lP260

Connector X5: 15-pin socket connector for PG
connection

sockla Connection for

1 Shield

2 RxD-

3 . . -

4 24 V L+

5 .-.

6 TxD+

7 TxD-

8 Shiekf
9 RxD+

10 Ground L-

11 Gruund 2Q ti (TX)

12 ---

13 Ground 20 mA(Rx)

14 - - -

II 15 11--- II

Connector X6: power supply 3-pin

o Pin 1 L+ I
o Pin 2 L-
0 Pin 3 L+2

2-20
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3 Operation

3.1 Position of the Jumpers and Switches

Test sockets V
c

Power L+ 1
‘“~ly L .
X6 L+2 [

c

Digital 1/0
[

x3
L
c
c

Analog 1/0
[

x4

1

1 Addressing switch

PG

x5

CE4
u

m ‘g

Xlo
IKxz
m
m

-1

1

-1

Backplane

connector

~gl ‘pROM I

Fg.3.l Position of the jumpers and switches

mR$i:.”?$ = Jumper inserled,,.,.,,.,:,.<,  :.>:,.

—

@simlms AG 1991 cmomass7s—aso2 3-1



3-2
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3.2

me marked jumpers must always be inserted. They are
insefled when the module is supplied.

All jumpers Xl O, X12, X19 and X20 and test points X9 and X13
are used for test purposes.

Setting the Module Address

. . . . .

The controller module has a word address (two bytes). The first
byte address is set on the module with the address switch (see
Fig. 3.2). This can be in the P area from 128 to 254 and in the
O area (onlyS5135U, S5 150U S5 155U andS5155H) from O
to 2!M. Only one even byte address maybe occupied in the
address area, e.g. O, 2,4...254.

Addressing in the process image area is not permitted.

The address signals PESP and ADB 1...ADB 7 are coded.

The address of the module is the sum of the binary values of
the switches in the on position (o).

Example: setting the address 144

ADB 4 + ADB 7 have the following values:

24+ 27= 16+ 128 = 144

., . . .+



IP260 Operatkm

Addressing switch S1

76543210
1

Switch setting
“ON” (pressed in) O

ADB 7 128 0

ADB 6 64

ADB 5 32

ADB 4 16 0

ADB3 8

ADB2 4

ADB1 2

ADB O 1
+ +

IDIIOWIII
I

I I Binary value of
Address bit the address bit

Fig. 3.2 Addresshg witch

The data transfer between the programmable controller and the
module is made using the word address. The sequence is fixed
in a protocol. On the module, the necessary driver routines are
part of the firmware and in the programmable controller they are
provided by function block FB 170 (see Programming
Instructions).

Os- AG 19s1 o?90ma5~ 3-3
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4 Overview: Order Numbers

1P 260 controfkrmodule

COM 260 system program
5.25” and 3.5” diskettes with manual
German
English
French

Manual for 1P 260, COM 260 and FB 170
German
English
French

Ftmction block FB 170
fors51 15U...S5155U
5.25” and 3.5” diskettes
for s5-Dosoperating  system
for MSDOS/S500SMToperating system

Complete connector set for
bad sq@y (X6)

Connecting cable for analcg sgnals
max. cable length, See 1.4

Connecting cable fordgitai  sgnals
max. cab!e length, See 1.4

Connecting cable for programmer

(for iengthkey,  refertothecatabg)

6ES52W-4UA11

6ES589HSE11
6ES58$W5SE21
6ES58%5SE31

6ES5998-5SE11
6ES5998-5SE21
6ES5998-5SE31

6ES5 848-8PR01
6ES5848-7PR01

W79070-U230HJ3

6ES5 704-6 . . .

6ES5 704-7 . . .

6ES5731-1-  ...0

es”- A G  19W C790C0—SS576C4602 4-1
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Page Overview

Page
Release 02

Title page

0-1 -0-4 x

1-1-1-10 x

2-1-2-20 x

3-t -34 x

4-1 -4-2 x

S1 - S2 x

~,
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IP260 Fundamentals of Operation

1 Fundamentals of Operation

1.1 Introduction

The 1P 260 controller module can be used to operate a single
control loop. The control loop comprises a controlled system
and the controller. The input variable for the controlled system
is the manipulated variable (Y), the output variable is the actual
value (X). The 1P 260 controller module generates the
manipulated variable from the setpoint input (W) or the
manipulated variable input by the user (Yh).
-————.—— ———— ———.—

1 ~ ““o~
Iw

i
Xd I

I Y- Controller I
I

I
— .—

Fig. 1.1

e’
Control loop

The mode of operation of the 1P 260 controller module can be
influenced by operator input. For this purpose, the module has
two interfaces, one to the programmable controller (PLC) and
one to the programmer (PG). The module can be operated from
either. The PG interface and the PG software (COM 260), allow
user-friendly installation and optimization of the control
parameters without the programmable controllers. Operation
with programmable controllers is via the PLC interface, using
the standard function block FB 170.

t I

’50 H:’::r Hci’260
Fig. 1.2 1P 264) with the two interfaces
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Fundamentals of@eration 1P 260

The designation PLC stands for the programmable controllers
S5 115WH, S5 135U (with CPU 922 from version 9 onwards),
S5150WH orS5155U. PG stands for the programmers
W 635, PG 675, PG 665, PG 695, PG 730 or PG 750 with the
operating system S5-DOS.

1.2 Commands to the 1P 260

The 1P 260 controller module is addressed by commands via
the PLC and PG interface. A command is a numtx?r between O
and 255. It is always sent from the PLC or PG to the module
and contains the mmplete information about the contents and
number of data following it.

Using monitoring commands, data from the 1P 260 are made
available to the PLC or PG.

If the module is to be supplied with data from the PLC or PG,
operating oommands are necessary.

In total, there are three different interface calls.

1. Monfioring  commands

PG/F’LC  I I IP260

1-2

Command ~

~ Data

2. Operating commands without data

PG/PLC  I I IP260

Command ~

3. Oparating commands with data

w
Fig. 1.3 The three interfac8  calls
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1P 260 Fundamentals of Operation

Operating and monitoring commands are processed
independently of each other. The data for the monitoring
commands are made available immediately, the operating
commands, on the other hand, are entered in a queue.

If the command cannot be correctly processed owing to an
input error, an error message is generated. The enor message
remains as an input error until a new command is accepted.
With a monitoring command, the input error can be read without
having any effect.

The operator errors described in the following sections
should be used as an aid to troubleshooting if incorrect
inputs are made.

The operator is not responsible for generating the interface call
for a command. With the PLC interface, this is carried out by
standard function block FB 170. This must simply be supplied
with the corresponding mmmand  by the user and any required
data must be made available.

When operating the module with the PG software COM 260,
this generates the correct command, the interface call and
prepares the data. This depends on the selected COM 260
software function, the data input or on the function keys
pressed on the programmer. The PG software COM 260 is the
most user-friendly method of operating the module.

1.3 Operating Statuses and Operating Commands

Some of the operating statuses can be influenced by operating
commands and input signals, and some are generated
automatically as a result of checks carried out by the module.

Each operating status is valid for itself alone and can be
indicated by the values “0- or”1”. They are all stored in the
operating status word.

@Sbrnsns AG 1S91 cmmo-s&576-u97-oz 1-3
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Operating ststusword (DW 112):

Bt status

o 0
1

1 0
1

2 0
1

3 0
1

4 0
1

5 0
1

6 0
1

7 0
1

8 0
1

9 0
1

10 0
1

11 0
1

12 0
1

13 0
1

14 0
1

15 0
1

Funotion

Mode is “open Iocp” (see 1.3.2.)
Mode is “cbsed bop”

Test actual value branch off (see 1.3.3.)
Test actual value branch on

Test setpoint branch off (see 1.3.3.)
Test setpoint branch on

Setpcint ramp tigheroff(see  1.3.3.)
Setpoint ramp higher~

Setpoint ramp bweroff (see 1.3.3.)
Setpoint ramp bweron

Man@ated variable ramp hgheroff  (see
1.3.3.)
Man@dated variable ramp hgheron

Man@.dated  variable ramp bweroff  (see
1.3.3.)
Man@Jated variable ramp bweron

Parameter set 2off (see 1 .3.3.)
Parameter set 2cm

Interprder finished
Intermeter active

Manual disable (access from PLC) (see 1.5.)
Manual release (access from PG)

No DB in RAM
DB in RAM

No DB in EEPROM (see 1.7.)
DB in EEPROM

Controller not OK
Controller OK

Controller not active in process
Controller active in process

No PLC fialure (see 1.5.)
PLC failure

Preferred mode off (see 1.6.)
Prefemd mode cm

Fig. 1.4 Operating status bits
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To be able to execute the controller function of the 1P 260
module, certain operating statuses must be valid...-

Intetpreter finished

All operating commands are processed in a central part of the
firmware, the interpreter, regardless of the interface which sent
them. The operating status “interpreter active” is set until the
operating command is either executed without error, or the
corresponding operating status has been set or processing has
been interrupted owing to an input error.

DB in RAM

To start up, the module must have all the necessary parameters
assgned. All the parameters are located in a data block (DB). If
this is in the RAM on the module, the status “DB in RAM” is
indicated. Otherwise the status “no DB in RAM” is set.

Controller OK

Once the status “DB in RAM” is set, the module automatically
generates the status “mntroller  OK” if all the required process
signals are correctly received.

As long as “no DB in RAM” is set, the “controller is not OK”.

Providing the controller is OK, any mode change is permitted.
This status is indicated with the LED “CR” on the front panel of
the module and can be used for open loop control via the digital
output “RB”.

In master/slave operation (see Chapter 5) the ratationship
between the operating status “controller OK” and the
digital otiput  “RB’*  is different.

Controller active

The manipulated variable calculated by the controller can only
affect the controlled system when the controller is not disabled
(digital input “RSP” = O) and the controller is OK (digital output
“RB” =1 ). The status “controller active” indicates this situation.
As soon as one of the sgnals “RSP = 1“ or “RB = O“ is set, the
controller is no bnger active in the process and another
exiernal  signal can be used as the manipulated variable.

@siel’nmm AG 19S1 c7saBsaw5c497-02 1-5
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1.3.1

Caution

A! For reasons of safety, the controller should remain disabled
(WRSP”  = 1) until the status “controller OK” is reached and
the controlled system is at a defined setting.

Utility Commands

The utility commands are available for assigning parameters
and entering data. Remember that when assgning  parameters
for the first time, only the complete data block can be entered.
All other utility commands generate the input error43H  “no Df3
in RAM”. All the other utility commands can be used to modify
particular areas of the data block. The utility command
“identification input” is the only one not used to assign
parameters to the module. Using this, data of a purely
documentary character can be changed at any time.

If the data are valid, the corresponding area in the data block on
the module will be overwritten, i.e. the previous data are lost
and the new data are accepted at the same time.

Before this happens, each item of data is checked and if an
input error  is detected (7H to 3DH) the newly entered data will
be discarded. The mcdule then continues to work with the okf
data. Since the new data block is still present in the
programmable controller or in the programmer, the incorrect
parameter can be correchxf there.

When overwriting a data block with the command “DB input”
the currently active operating rncde and the operating statuses
“test actual value branch” and “test setpoint branch” are
retained. In general, however, parameter set 1 is active. The
remaining utility commands do not influence any of these
operating statuses.

The following applies from version 5 of the 1P 260 and
higher:
When the data block is overwriien, the currently active
parameter set is retained. If this is not selected in the new data
block, parameter set 1 is set.

..,

1-6 ~.
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I/ UtiGtvcommands I n t e r f a c e  IDWfrom II

DI 1- Data block input PLC+ PG DW 16-96

DI 2- Control parameter set 1 input PLC+ PG DW31 -35

DI 3- Control pararneterset  2 iry)ut PLC+ W DW 36-40

DI 4- Module confiQu ration input PLC + PG DW 17

DI 5- Test aotual value irmut PLC+ PG DW 66

DI 6- Identification intwt PLC + PG DW 120

Fig. 1.5 Table of utility commands

1.3.2 Mode Commands

Mode commands are only accepted when the module is in the
operating status “wntroller OK”. If the controller is not OK, the
input errvr 40H “controller not OK” is set.

The module always operates in one of the modes “closed loop
control” or “open loop control” and this is indicated as the
operating status.

In other SIMATIC  S5 controllers, the mode “closed loop’” is
known as *’automatic” and the mode “open loop” is known as
“manual”.

Closed Imp control means that, depending on the setpoint
input (W) and the current actual value (X), a fixed algorithm in
conjunction with the control parameter is used to calculate the
manipulated variable (Y) which is then output.

In open loop mntrol, a selected manipulated variable (Yh) is
output direotly.
In both operating modes “open foop”  and “cloaed foop” there
is always a value input. With “’closed loop”, this is a setpoint
and with “open loop”, this is a manipulated variable.
Depending on the origin of the default value, the following
sources are differentiated:

the analog input EW,
the programmer PG and
the programmable controller PLC.

The value is checked in the interpreter and may possibly be
rejected with an error message (input error 4DH “selected
setpoint  not within range”or  4EH “selected manipulated
varialie not within range’)

esiBfm15 AG 1991 C79WM0S76-Gt97J32 1-7
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The corresponding command is only allowed from the interface
from which the value is input (input emor 57H “command not
allowed’).

If the module has been assigned the parameters for a step
controller, you cannot set a manipulated variable in the “open
loop control’* mode, but must access the two controller outputs
“open” and “cbse” directly. Presetting a value via the anabg
input EW is therefore not permitted (input error 51H “command
not allowed”).

A further function of the mode command depends on the
preferred mode (see Section 1.6). This is exited with each
mode command when it is no longer requested by the digital
input “VB-N”.  As bng as it is requested, however, each mode
command is rejectd with the input error 41H “preferred mode
has pnbrity”.

Mcxfecommands “OL ccmtro~ Interface DWfrom
DB II

,BS 0- OL ace. to anabg imwt EW PLC + PG

BS 1- OL am. to PLC manip. var. PLC DW97

BS 2- OL ace. to PLC manip. var. PLC DW 124

BS 3- OL ace. to PG rnanip. var. PG

Fig. 1.6 Table of “open loop” mode commancs

Mcxfecomrnands  “CLcontrol” Interface DWfrom- - II
.BR 0- CL aoc. to analog imxd EW PLC + PG

BR 1- CL ace. to PLC setpoint PLC DW97

,BR 2- CL aoc. to PLC setpoint PLC DW 123

BR 3- CL am. to PG setpoint PG

Fg. 1.7 Table of “cbsed loop” mode commands

~.
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1.3.3 Controller Operation Commands

Controller operation commands are only executed when the
operating status “controller OK” is set, otherwise they are
rejected with the in~ error40H “mntrollernot OK”.

In the preferred mode (see Section 1.6), they are also rejected
and generate the input error 41H “preferred mode has pnbrity”
or 42H ‘preferred mode still active”.

All these commands represent switches with which certain
functions can be switched on or off. The switch settings are
stored as operating statuses. The set mode “closed toop
control” or “open loop control” cannot be changed.

If all the conditions for a particular command are fulfilled but the
function already has the required status, an error message is
generated (input emor 4AH “status already set’)

Controller operation commands Interface

Fg. 1.8 Table of controller operation commands

Parameter set 2

Parameter set 2, just as parameter set 1, contains the control
parameters R, Kp, TN and TV. Compared with parameter set 1,
it is, however, not absolutely necessary for executing the
mntroller function and does not always need to have values
assigned. Parameter set 1 is intended for controller operation in
the normal working range of the process. To allow special

1-9esimms AG 19S1 c79ccGaas7a-u974Jz



Fundamental of C@ration 1P 260

ranges to be controlled with a different system response or
different requirements, such as running up or shutting down, the
required ccmtroller response can be selected with parameter set
2. With the command “switch on parameter set 2“, parameter
set 2 will be used to calculate the manipulated variable in the
“’closed foop control” mode instead of parameter set 1.
Parameter set 1 can then be reactivated with the command
“switch off parameter set 2“.

The currently active parameter set is stored as an operating
status.

The command ‘switch on parameter set 2“ is only allowed when
parameter set 2 has had values assigned. Otherwise the inpuf
errvr4CH “parameter set 2 not selected” is set.

After the 1P 260 has started up with a data block and after it has
had parameters assgned  for the first time, parameter set 1 is
active.

In the preferred mode and when executing the system
command “read EEPROM” and the utility command *DB input”
parameter set 1 is active. Theotheroperating commands do
not influence the operating status “parameter set 2 otioff”.

The following applies from version 5 of the 1P 260 and
higher:
In the preferred mode, the currently active parameter set is
retained. During “read EEPROM”  and ‘DB input” the currently
active parameter set is retained if possible.

Test setpoint  branch

During the installation phase, or for testing, it may be necessary
to switch off the setpoint branch. The setpoint is then taken as
O%. This allows the controller response to be tested without the
influence of a setpoint source. The controller functions in the
same way as if there were a setpoint change in the “closed loop
control” mode. The setpoint branch is reactivated with the
command “test setpoint  branch off”.

The command “test setpoirrt branch on” is therefore only
possible in the “closed loop control” mode. In the “open loop
control’* mode, it is not executed and is rejected with the input
errvr49H “test setpoint branch illegal”.

After the 1P 260 has started up with a data block and has had
parameters assigned for the first time, the test setpoint branch
is switched off.

In the preferred mode and when there is a change of mode with
the mode command “open loop control” it is automatically

. . . .

1-1o ~.
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switched off. The other operating commands do not influence
the operating status ‘lest setpoint branch onloff”.

Setpoint ramp

The setpoint ramp allows a setpoint to be selected without
generating an absolute value. Using the command “setpoint
ramp higher the setpoint  rises with a selectable slope towards
the upper limit of the working range. If the mmmand “setpoint
ramp lower is executed, the value changes in the opposite
direction towards the lower limit of the working range. The
setpoint ramp can be stopped with the command “stop setpoint
ramp”.

The ramp function is t~gered  by the optional ramp function
generator in the setpoint branch. If this is missing, all three
commands generate the input error 4&f “ramp generator not
selected”.

In the “open foop control” mode, a change of setpoint  is
meaningless and the three commands are rejected with the
ingwt  error 48H “ramp hnction illegal in wrrent  mode”. The
setpoint  can also not be influenced if the setpoint branch test is
switched on, once again hput error48H k set. The ramp
function can also not be executed if the setpoint is set via
analog input EW since the analog signal is a fixed value
generated externally (input  error 47H “ramp i//ega/ because of
EW selection?.

Following the stari-up of the 1P 260 with a data block and after
the 1P 260 has been assigned parameters for the first time, the
setpoint ramp is stopped.

In the preferred mode when the test setpoint  branch is switched
on, when a data block is input, during the read data block from
EEPROM function and whenever a mode command is
executed, the ramp is stopped automatically to avoid changing
the new value. The other operating commands do not influence
the operating status “setpoint ramp higher/lower/stopped”.

Test actual value branch

During the installation phase or for test purposes, it maybe
necessary to switch the actual value branch off. The actual
value is then the selectable test value. A jump in the set~int,
triggered for example by the test function of the setpoint branch,
then generates a constant error with which the controller’s
response to the jump can be recorded at the manipulated
variable output. The control loop is then separated and there is
no longer a normal controller response with the actual value
being fed back. The actual value branch is activated again with
the command “test actual value branch off”.

-  AG 1991Em’ C790WBSSW-U97.02 1-11
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The command Yest actual value branch on” is not dependent
on the mode currently set.

After the start-up of the 1P 260 with a data block and following
the assignment of parameters to the 1P 260 for the first time, the
“test actual value branch” is switched off.

It is switched off automatically in the preferred mode. The other
operating commands do not influence the operating status “test
actual value branch otioff”.

Manipulated variable ramp

The manipulated variable ramp provides the same function in
the “open loop control” mode as the setpoint ramp in the
“closed loop control” mode. With “manipulated variable ramp
higher” the set manipulated variable increases to a maximum
100%, with “manipulated variable ramp lower” the manipulated
variable decreases to 07. or -1 OOYO and with “stop manipulated
variable ramp”, the function is stopped.

The following applies from veraion 5 of the 1P 260 and
higher: the manipulated variable ramp runs up to the maximum
selected manipulated variable limit.

The ramp function is triggered by the selectable ramp function
generator in the manipulated variable branch. If this is missing,
all three commands generate the input error 4BH “ramp
generator not selected”.

A change of manipulated variable in the “closed foop control”’
mode is meaningless and the three commands are rejected
with the input error 4BH “ramp illegal in wrent mode”.

If the manipulated variable is set via analog input EW, the
commands will also be rejected (input emor 47H “ramp illegal
because of EW selermbn”).

Following the IP 260 start-up with a data block and after the
1P 260 has had parameters assigned for the first time, the
manipulated variable ramp is stopped.

In the preferred mode (see Section 1.6) and whenever a mode
command is executed, the ramp is automatically stopped to
ensure that the new value remains unchanged. The other
operating commands do not influence the mode “manipulated
variable ramp higher/lowerLstopped”.

If the module is operating as a step controller, the manipulated
variable branch is not required, since the controller outputs
“open” and “close” are accessed directly in the “open loop
control” mode. The ramp function generator is not selected

1-12 ~.
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and each of the three commands for the manipulated variable
ramp generates the input error 4BH.

1.3.4 System Commands

Two system commands are used to set the access rights (see
Section 1.5). Both of these commands are only allowed from
the programmable controller. If the rght of access is already
set, an input error is generated.

With the three system mmmands, the data block can be saved,
read back or deleted in an EEPROM (non-volatile) on the
module. An input error is set if there is no data block on the
module or in the EEPROM (see Section 1.7).

With the system command ZE, the PLC interface is reset.

System commands Interface

ES- Write DBto EEPROM PLC and PG

EL - Read DBfrom EEPROM PLC and PG

HF - Manual release (access from PG) PLC

HS - Manual disable (access from PLC) PLC

EU - Delete DB in EEPROM PLC and PG

- RE - Reset PLC interface PLC

Fig. 1.9 Table of system cnmmands

1.4 Monitoring Commands

The monitoring commands allow the programmable controller
and programmer to fetch constantly changing variables, all
operating statuses, errors and current values. In addition to this,
the data block used by the module and other documentary
information can be read. Since these mmmands do not change
the controller function, they can be executed at any time from
either intedace, regardless of the access rights and the other
modes.

Providing they exist, the requested data will be made available
to the interface immediately. On the PG interface, COM 260
displays a message if the data are not available. In this
situation, the programmable controller is informed by PLC
interface efror2.

-AG 1s91@s” C7XXDSSS76-CX97U2 1-13
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Monitoring Oommands Irterface DWfrom  DB

1-14

BO 1
Data Mock Output PLC and PG DW 16-96

B02
Control parameter set 1 output PLC and PG DW31 -35

B03
CcmWl parameter set 2 output PLC and m DW36 -40

B04
Module conf~ration  output PLC and PG DW 17

BO 5
Test actual output PLC and PG DW 68

BO 6
Identification output PLC and PG DW 114- 12(

B07
Read monitoring PO ints PLC and PG DW98 -108

B08
Read status bits PLC and PG DW 109- 11:

B09
Read module directo~

BO 10
Read actual values

BO 11- Read condition codes
(from version 5ofthe 1P 260 and
firmware version V1.3 and release 2
Df f% 170)
Wiih a modute with a version no.
bwerthan 5, rnorkwing  command
BO 11 sets the PLC interface error

BO 15- Read PLC intedaoe

PLC and PG

PLC

PLC

PLC

DW 121- IZ

DW 99,
DW 101- 10:
DW11O, 112
DW98  -108,
DW 110- 11:

DW113

Fg. 1.10 Table of monitoring commands

On the PG interlace, monitoring commands do not need to be
triggered extra. They are used by COM 260 to display
messages and data automatically to the user in the various
COM 260 functions.

In contrast, all the monitoring commands via the PLC interfaoe
must be initiated by the user with FB170. These can only be
issued when the command specified previously in FB 170 has
been completed. FB170 reading errors automatically, however,
guarantees that each module error resulting from incorrect

~.
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operation and PLC interface errors and any change in the
process status are updated immediately. The monitoring
commands “read status bits” or “read PLC interface errors” are
used.

The following applies from version 5 of the 1P 260 and
release 2 of FB 170 and higher:
The monitoring command BO 11 cannot be issued
automatically by FB 170 (read condition codes automatically).

1.5 Access Rights

The fght of access stipulates which of the interfaces can be
used to control the module. This is necessary to prevent
operation of the 1P 260 controller module by the PG during
operation with the programmable controller leading to
unintentional reactions from the module. For example, a
setpoint set by the PLC could be changed by a different
setpoint  entered at the PG or the whole controller response
coukf be influenced by changing the control parameters. This is
particulady critical when the manual intervention (from the
control room) is carried out without checking the situation in
terms of the programmable controllers.

Access rights: manual release/manual disable

Mode: open/closed loop control

IP260 w
PLC ‘

xl
X6 G1 I -.1‘PLCMan. releasel

Fig. 1.11 Access rights
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Manual release (accesa from PG)

Manual intervention means a command via the PG interface.
This is only allowed when the manual release is active on the
module. The operating status “manual release” is indicated by
the green LED “PEW on the front panel of the module. This is set
with the system command “manual release” which is only
allowed from the PLC or is set automatically if the PLC fails.
Instructions to the module from the PLC during the manual
release are rejected with the error 45H “access tom  PLC
ikga/,  except manual disable”.

Manual disable (access from PLC)

With the operating command “manual disable” from the PLC,
the manual release is blocked and aocess is assigned to the
PLC (operating status “manual disable”). The green LED “PE”
is no longer M. Instructions to the module from the PG during
the manual disable are rejected with the error 46H “access from
PG illegal”.

PLC failure

if the programmable controller fails, this is recognized in two
ways and the operating status “PLC failure” is set. On the one
hand, the module scans the bus signal BASP every 20 ms, if
BASP is active, a PLC failure is recognized and the module
switches to manual release. On the other hand, the PLC must
address the module at least once every 2.5 seconds
(approximately), otherwise the module recognizes PLC failure.
This is guaranteed if FBI 70 is called at least once per PLC
cycle (the PLC cycle must not be longer than 2.5 seconds). If
FBI 70 is not incorporated in the user program of the PLC, the
module will recognize a PLC failure even though the PLC is
operating (BASP not active).

After the IP 260 has started up, the manual release is set.
Before the PLC can send instructions to the module, it rrwst
change the acoess  rights with the ‘manual disable” command.

The processing of all monitoring commands is independent of
the access rights. They can be sent to the module by either
interface at any time.

From version 2 of the module and release V1.1 of the
firmware BASP is no longer evaluated and does not lead to the
state “PLC failure” with “manual release”.

es&183n5AG  1991 C790COSSS764397-OZ
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1.6 Preferred Mode

The preferred mode is “cloaed loop control” or “open loop
control” which can beset independently of the two interfaces
and without a command. It is activated by the digital input
“VB-N, preferred mode”. The digital input must be switched to
zero. This means that the preferred mode will be set even if
there is a wire break or if the digital input is not connected. The
preferred mode and the values to be used can be selected in
the data block in data words DR 28 and DW 29.

Preferred mode

I
I 1P 260 I “DW 29”
I other source —~

X6

x3

x4

[
,- -- - - - - - -- -

— VB-N
. - - . - - . - .’

Y w I
“DR 28”

H openiclosed  loop

Fig. 1.12 Prefemd  mode

Preferred mode DR 28 Value set in data word DW 29
MO

K ccmtroler S controller

C@Hlxp o ana.: YLD to YUD -32768 tO 32768
2pt.: o to 10WO
3pf.: -100”/0 to IOOYO

Cbsed  bop 1 Bmin to Bmax Bmin to Bmax
control

Fig. 1.13 Tafie of preferred modes

If an incorrect value is specified in data word DW29, error 09H
“va/ue sekcted for preferred mode not in range” will be
generated during parameter assignment.
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The preferred mode has the highest priirity  among the
operating modes. As long as the digital input “VB-N” is zero,
every mode and controller operation command will be rejected
with the error47H “preferred mode has pnbrity”. The set
preferred mode can only be exited using a mode command
after the digital input “VB-N”  is set to 1. Until this occurs, the
operating status “preferred mode” is set and all controller
operation commands are illegal (error 42H “preferred mode sti//
active”).

If the operating status “controller OK” is set, the preferred mode
can be executed. In this case, the selected mode “closed loop
control” or “open loop control” is set, the setpoint  and
manipulated variable ramps are stopped, the test modes for the
actual value branch and setpoint branch are switched off and
parameter set 1 is used. The operating status generated in this
way can then no longer be influenced as long as the dgital
input ‘VB-NW is zero. The operating statuses for test operation,
the ramps and the parameter set do not change when the
preferred mode is exited. The operating status set before the
preferred mode must be recreated with the corresponding mode
and controller operation commands.

The following applies from version 5 of the 1P 260 and
higher:
The currently active parameter set remains selected.

By changing the setting at digital input “VB-N” it is also possible
to switch the current mode of the module to the preferred mode
with COM 260 even if the PLC has failed and the programmer
is not connected.

A
Caution

!
If digital input “VB-NW is not wired up, no mode command
can be executed!

. .

1-18 @siemmsffi  1991 c7900@Bew6-c497-u2



I —.-.......  .- —.. -.. ..-.—.  -.”-.  . . . . . . . . --...  -.+.”..  . . . .-.<..ex-.-.:.-F$ ,.... ...,,.,,$?  -+.,..  ?: ?!,-..... . . . . .

1P 260 Fundamentals of Operation

1.7 Data Storage in the EEPROM

The data block in the RAM is lost whenever the power supply is
switched off or fails. To avoid having to reassgn  parameters to
the module each time using the utility command “DB input”,
there is an EEPROM on the module which serves as a
non-volatile data memory. Its contents are retained when there
is a power failure and can be rewritten by the firmware.

The EEPROM is used to store the data block of the 1P 260. The
system commands “write DB to EEPROM”,  “read DB from
EEPROM” and “delete DB in EEPROM” allow data transfer with
the EEPROM.

Writing to and reading from the EEPROM is always via the data
block in the RAM of the 1P 260, direct data transfer via one of
the interfaces to the EEPROM or from the EEPROM is not
possible.

Writing to the EEPROM

It is only possible to store the data block in the EEPROM if
there is a valid data block in the RAM of the 1P 260 (operating
status “DB in RAM”). Otherwise the error 43H “no DB in RAM”
is set. If the EEPROM is written to without error, there is then a
valid data block in the EEPROM (operating status “DB in
EEPROM”).

Caution

A
! If the EEPROM  already contains a data block (operating

status “DB in EEPROM”)  it will be overwriien without any
confirmation being requested.

If an error occurs while writing to the EEPROM, this leads to
error 3DH “EEPROMprogramming  errof. The operating status
“no D13 in EEPROM”  is set and the operating status “DB in
RAM” is retained.

Writing a DB to the EEPROM takes approximately 1 second.
Since the operating commands are always processed one after
the other, the controller function cannot be changed during this
time with operating commands. Only activating the preferred
mode can influence the controller function.

If the module supply voltage fails while the DB is being written
to the EEPROM, the old data block from the EEPROM is no
longer valid and the operating status “’no DE in EEPROM” and
“no DB in RAM” is set following the next module start-up.

CBSbTWIS  AG 1991 c79axksss7s-c4974z 1-19
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Reading from the EEPROM

Using the system command “read from EEPROM” the contents
of the data block in the working memory can be defined again
following changes. The operating status “DB in EEPROM”  must
be set, otherwise the error 44H ‘no DB in EEPROA4” is set.

When reading out from the EEPROM, the data are checked. If
an error is detectd  (error 3CH “error in EEPROMJ  the
contents of the EEPROM are lost (operating status “no DB in
EEPROM”)  and the data block in the RAM is not overwritten.

After switching on the module, this function is executed
automatically if there is a data block in the EEPROM. If no
enors occur, there is then also a data block in the RAM
(operating status “DB in RAM” and “DB in EEPROM”) and the
module is ready for operation. For this reason, the data block
should only be saved in the EEPROM when all the parameters
match the process to be controlled. If modifications become
necessary in the data block, these must also be savd  in the
EEPROM.

Deleting the EEPROM

If the module is to be used for a new task, it must have
completely new parameters assigned. During this phase, it is
more efficient to delete the contents of the EEPROM than to
store each parameter modification immediately in the
EEPROM. Using the system command “delete EEPROM” and
by switching the power supply off, the module can be brought to
the original operating status “no DB in RAM” and “no DB in
EEPROM”, i.e. the status before parameters were assigned.
This is the status when the module is delivered.

. .
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1.8 Starting Up the 1P 260

1.8.1 Start-up Response

When the power supply is switched on, the microprocessor on
the module is reset and zero is output at all dgital outputs and
at the analog output. The manipulated variable output is
switched to the external manipulated variable.

The firmware then runs through a check routine involving the
following:

checksum code in the EEPROM,
adjustment data for analog inputs and output within the
tolerance,

— function of all analog inputs without over and underflow.

During this test, the red LED “CFM” (Common Failure
Message) flashes. If the test detects no errors, the “CFM” LED
goes off, othenvise it is lit constantly and the module is not
ready for operation. It cannot be addressed by either of the
interfaces. This status can only be exited by switching on the
power supply again. The start-up status is indicated by the
LEDs “CM” (Controller Mode) and “PE”(Programmer Enable).

If the start-up was free of errors, the operating status “manual
release” is set and the LED “PE” is lit. The “CM” LED is lit or
not depending on the start-up mode.

Start-up status LED “CFM” LED “CM” LED “PEW

Start-upok off OnJoff on

Wrong ad@tment data on on off

Anabg irpts under or on off on
overfbw

Cc&  incorrect on on on

Fig. 1.14 Tsble Of StZNt-Up  StStUSt?S

If the start-up statuses “incorrect adjustment data” and “code
incorrect” occur, the module or the EEPROM must be
replaced. The error “analog inputs not ready or overflow” can
also be caused by incorrect wiring, wire break or a shott circuit.
If these causes can be discounted, the module must be
replaced.
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1.8.2 Start-up Mode

This mode is always exeouted  when the module goes to the
operating status “controller OK” after the power supply is
switched Oil.

It is not executed when the operating status “DB in RAM” is set
and the existing data block is overwritten with the oornmand
“Dl 1, DB input” or “EL, read from EEPROM”.

The start-up mode (DR 26) with the corresponding default value
(DW 27) is stored in the data block. Here, all the mode
mmmands “open loop control” or “closed loop oontrol” can be
entered with a setpoint or a manipulated variable. The mode is
exeouted  in the same way as a mode oommand or in the
preferred mode (see Chapter 2).

Start-up mode DR 26 Value set in data word DW 27
Kcontroller Smntroler

Open bopcontroi  EW 10H not relevant not relevant

Open Ioopcontrol  PLC 1lH aria.: YLD to YUD -32766to 32767
2pL: o to 100%0
3pL: -Ioo%to 100”/0

Open Ioopcontrol PG 12H ana.: YLD to YUD -32766 to 32767
2P.: o to 100%O
31X.: -Ioo%to 100%

Cbsed boP control EW 20H not refevant not relevant

Cbsed loop control PLC 21H Brnin to Bmax Bmin to Bmax

Cbsed loop oontroi  PG 22H Brnin to Bmax Bmin to Brnax

Fg. 1.15 Table of start-up modes

If data word DR 26 contains a value not listed here, the error
07H “start-up mode not permissible controller mode” is set
during the parameter assignment.

An incorrect default value generates the error 08H “value
selected forstaft-up not in range”.

With the selected start-up mode and the data stored in the
EEPROM, the module can immediately execute a particular
mode without further operator intervention and therefore output
the required manipulated variable as soon as the power supply
is switched on.
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Swtch on POWer SUf@y

I

All OPSr’atiW SWJSeS = O,

external rnanipu!atsd veriable acts on the process

yes
check routine

no

1
Wait for DB Input

yes 1

r-m

1
Wait fcw DB input,

yes no DS in RAM and
no DE in EEPROM

CmPy DB to RAM
DB in RAM end
DB in EEPROM

rlDisplay arms

I Wait until switched on
again I

o no
All pro@ss signels o.k.?

i
Controller not o.k.

yes I wait until problem cleered

CormUller o.k.,
set and exeaste start-up mode
both last modes are off
both rerrspe  are stopped
tfw fimt ~tw *t is ewit~ed  ~

no

I
COntmlbr not active

yes external rnanipulamd variaUe acts on the prccess

Controller acdve,
nsenipulat~ variable of Lhe
1P 260 acts on the process

Fig. 1.16 Flowchart of the start-up procedure
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2 Controller Function of the 1P 260

2.1 General Notes

The controller function can be represented by an overall
structure (refer to Part 6 for an overview of the structures) which
characterizes the sgnal flow of the input signals to the output
signals. The overall structure contains a section with the
minimum function which can be expanded with the aid of
structure switches. Depending on the selected structure, certain
parameters can be entered in the data block of the 1P 260 using
utility commands during the parameter assignment phase. The
structure of the data block is shown in Chapter 3.

Parts of this structure with a fixed function and a defined signal
as input or output variable are known as branches. Within the
branches there are individual sections or modules with defined
transfer functions as stored in the firmware. Some of these can
be influenced with switches.

The structure switches with their parameters are stored in the
data block ordered according to branches. All the structure
switches of the manipulated variable branch are called YS, the
mntroller branch RS, the actual value branch XS, the setpoint
branch WS, the auxiliary branch 1 AIS and auxiliary branch 2
A2S. The individual switches each have a number following the
branch identifier (e.g. XS1 ).

Depending on the setting of the operation and structure
switches, the input signals with the mrresponding transfer
functions generate the required response. Since the calculation
of the transfer functions is not continuous but is carried out at
discrete points in time, the controller is described as digital. The
interval between the points in time is constant and is known as
the sampling time Ta. This means that following each sampling
time, all the wtput  variables of the branches are recalculated.

Note: To ensure that the response to these calculations
almost corresponds to that of an analog controller, the
san@ing time must be small compared with the
possible changes in the input variables.

2.1.1 Formats

The parameters in the data block must be entered in the
following formats:
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“Input” corresponds tothev~eto
tx input

“Transfer with ID” corresponds to the entry
in the data block for FE3170

Percentage format

Percentages are in the range from 0.00 to 100.007.. They are
fixed point numbers with two decimal places.

The limit value range of the error limit value monitor (DW 41 to
44) is an exception. Since the error can assume values
between -300.00% and 300.00%, the limit values must be set
within this range. A manipulated varible  in DW 97 preset
between -100% and 100?40 is, under certain circumstances, also
possible. Negative values must be transferred in two’s
complement. When displaying percentage values, the same
range is used.

Input in Y. Transfer

-300.00 to 300.00 -30000 to 30000

Dimension format

Dimensional values are 4digit fixed point numbers, for which
yw must stipulate he number of decimal places once. This
number therefore specifies the accuracy of dimensional values.
This is then the code number for all dimensional values. Values
are transferred in two’s complement when the number is
negative.

Input in dimension Transfer code no.

-9999 to 9999 -9999 to 9999 0

-999.9 to 999.9 -999 to  9999 1

-99.99 to 99.99 -9999 to 9999 2

-9.999 to 9.999 -9999 to 99S9 3

-.9999 to .9999 -9999 to 9999 4 )

Time format

All times are entered in units of 1 second (s). The time value is
a four-digit number between O and 9999. The time format code
number contains the information about the number of decimal
places of the fwrdigit  number.

2-2 ~.
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,Input ins Transfer Code no.

0000 to 9999 0000 to 9999 2

000.0 to 999.9 0000 to 9999 3

00.00 to 99.99 0000 to 9999 4

,0.000 to 9.999 Oooo to 9999 5

Example sampling time Ta

A sampling time of 80 ms is to be set. The value is converted to
units of a second (0.080s) and the corresponding identifier for
the required numb?r of decimal places (three decimal places) is
found (code number = 5). The value transferred is 80 in data
word DW 24 and 5 in data word DR 25. Since final zeros have
no function following the rxnversion to units of a second, the
sampling time can also be transferred with data word DW 24 =
8 and data word DR 25 = 4.

Factor format

All factors are dimensionless fixed point numbers with two
decimal places. They are four-digit positive values. No code
number is required.

IrQut Transfer

o to 99.99 0 to 9999

2.1.2 Operation Switches

The structure can be changed without additional parameters
during operation using operation switches (S). These can be
influenced by all mode commands and controller operation
commands as well as by the digital input “VB-N”. The setting of
ali operation switches is stored in the operation status word.

S1: open ioop/ciosed loop control
1.1: value set by PLC/PG
1.2: value set by EW

This switch can be set directly by all mode commands BS O to
BS 3 and BR O to BR 3.

S2: preferred mode on/off

A negative~oing signal edge (1 --> O) at the digital inWt “VB-N”
activates this switch and therefore sets the preferred mode.
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As long as the sgnal at dgital input “VB-N”  is O, the preferred
mode cannot be switched off. It can only be switched off after a
1 signal followed by a mode command.

S3: setooint ramp higher

This switch corresponds to the controller operation command
RB 4. It is switched off with the controller operation commands
RB 5 and RB 6, when the test setpoint branch is switched on
(S5) or when the preferred mode (S2) is activated.

S4: setpoint ramp lower

This switch corresponds to the controller operation command
RB 5. It is switched off with the controller operation commands
RB 4 and RB 6, when the test setpoint branch is switched on
(S5) or when the preferred mode (S2) is activated again.

S5: test setpoint  branch otioff

The switch is set with the controller operation commands RB 2
and RB 3. It can also be switched off when the preferred mode
(S2) is switched on. The setpoint ramp (S3 and S4) is stopped
when the test is switched on.

S6 and S7: setpoint  ramp higher and lower

The switch settirqs can be modified as with S3 and S4 with the
controller operation commands RB 9, RB 10 and RB 11. When
the preferred mode (S2) is switched on, both are switched off.

S8: test actual value branch otioff

The switch is set with the controller operation commands RB 7
and RB 8. It is also switched off when the preferred mode is
activated (S2).

S9: parameter set 2 orUoff

The parameter set cumently in use is selected with the
controller operation commands RB O and RB 1. Following data
block input with the commands DI 1 and EL and in the preferred
mode (S2)  the switch is off and parameter set 1 is active.

The following applies from version 5 of the IP260 and
higher:
H possible the currently active parameter set remains selected.

2-4 ~.Smlmn6 A(3 1991 c79uxs9576’c497-a?
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2.1.3 Acquisition of Analog Values

Some of the input sgnals are acquired by the four analog
inputs and then processed further. Analog value acquisition
operates according to the integrating principle, i.e. the analog
sgnal is averaged over 162Y3 ms or 20 ms and is made
available as a number of pulses. This value is then free of
disturbances caused by the power supply frequency (50 or
60 Hz) and its harmonics. In addition to this, all components
with frequencies greater than the mains frequency are fittered
by a low-pass fifter. To ensure that the useful signal is clearfy
recognized, its frequency must not be greater than half of the
power supply frequency. The firmware for measured value
acquisition also generates the mean value of the newly
acquired value and the last value used, to further suppress
disturbances and to ensure more accurate processing.

If an underflow or overflow greater than 10% occurs during
analog value acquisition, the value is incorrect and is restricted
to 10%or110Yo until no underflow or overflow is recognized. If
this occurs at the analog input for the actual value X, error52H
“analog input X fault” is set.

The analog input status (Al status) contains an identifier for
underflow or overflow for each of the four analog inputs.

Analog input status (in DR 11 1):

Bit status Function

o 1 Underffow anakx input EW

1 1 overfbw  analoa  input EW
2 1 Underfbw analog input Al

3 1 CNerfbw anabg i~ut Al

4 1 Underflow anaioci input X

5 1 Overfbw  anabq imut X

6 1 Undertlow analcq input M

7 1 Overfbw  anabg input A2

Fig. 2.1 A-dog input status

2.1.4 Smoothing

The smoothing of analog input signals is carried out by the
smoothing element (Gl).  This is a first order delay element
which suppresses all signal components with frequencies
greater than the limit frequency of the smoothing element.
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2-6

Since the output variable (Q) changes according to an E
function if there is a sudden change in the input variable (l), the
limit frequency can also be specified with the time constant ~.
This corresponds to the sekctabfe smoothing time (TG) with
which the analog input signal can be filtered as requird.  The
smoothing element is part of the controller stiucture  wherever
analog input signals with superimposed disturbances are
acquired. This is the case in the setpoint, actual value and two
auxiliary branches.

The algorithm of the smoothing element is calculated once per
sampling time (Ta) and is as follows:

Q = GK (&Id - E)+ E where

GK = (2 TG - Ta) / (2 TG +Ta).

The smoothing constant (GK) describes the relationship
between the sampling time (Ta) and the smoothing time (TG).
The output variable can only change at each sampling instant.
A faster action with a smoothing time constant TG less than the
sampling time Ta can never be achieved and can therefore not
be selected.

The following limits apply to the smoothing time TG:

Note: The calculation of the algorithm is more accurate, the
smaller the relationship TG/Ta is. When TG/Ta = 32
the accuracy is 1.

*.SRnms AG 1991 c7maM8s76a97-a2
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2.1.5 Ramp Function Generator

The ramp function generator (RFG) modifies the output variable
in the shape of a ramp whenever there is a sudden change in
the input variable (l). This is continued until the output variable
has reached the value of the input variable.

I Q
1
I

10070t / \
I / \

\
\
\
\
\ b

t

‘IQ
I

ICCJ “/
1-

1

50%!

I
0 % 1 - - -  — +  —  — + —1— — — I_ + _l — — — — ~ .

higher bwerstop Iowerhigher  stop

Fig. 2.2 Rmpfunctiorl  gerlerstor

The rate of rise of the output variable varies depending on the
application. It can be selected with a given time for a change of
100%. The time required for the wtput  variable to change from
O to 100°4 is called the ramp-uptime (TH). The response of the
ramp function generator wtput  if there is a negative input
change can be selected separately with the rampdown  time
(TR).

The rampup rate is always used when the input value has
increased. If the input value becomes less, the ramp-down rate
is used.

Since the ramp function is run through at the same interval as
the sampling time (Ta) the output ramp can be generated by
adding an increment (INCH, INCR) related to the sampling
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time. The increments can be calculated as follows:

INCH = 10000• Ta / TH

INCR = - 10000• Ta / TR.

The smallest useful increment is 1, the greatest 10000. This
means that the ramp-up or rampdown time must not be less
than the sampling time and not greater than 10000 times the
sampling time. This rule must be kept to when assigning
parameters.

In the controller structure, there is a ramp function generator in
the setpoint branch and one in the manipulated variable branch.
During operation, the ramp function generator is responsible for
converting sudden changes in the setpoint value or
manipulated variable value into a ramp with a selectable slope
to prevent sudden changes in the manipulated variable. The
second function of the ramp function generator is to generate a
value with the controller operation commands setpoint ramp or
manipulated variable ramp. In this case, the input value of the
ramp function generator is set to 100°A for ‘higher and to OO/.
for “lower”. The value set then changes with the output variable
until 10OO/. or O% is reached or until the controller operation
command “stop ramp” is received.

The following applies from version 5 of the IP260 and
higher:
The manipulated variable ramp runs up to the maximum
selected manipulated variable limit.

2.1.6 Limit Value Monitor

The limit value monitor (LVM) monitors the amplitude of a
signal at a fixed point in the controller structure. It does not limit
the amplitude of the signal but indicates when limit values are
violated or reached. The value of the limits depends on the
sgnal type and sgnal source. You can select the limits to suit
your particular requirements.

A limit value monitor always has two danger limits (LD, UD) and
optionally two additional warning limits (LW, UW). Limit values
are always in pairs, one upper and one lower value. Each limit
value is assgned a bit in the limit value monitor status word. If
the sgnal amplitude is within the valid range, none of the status
bits are set. The status bit for an upper limit value is set when
the limit value is reached or exceeded and for a lower limit
value when the monitored signal reaches or falls below the
limit. The status bit for a warning limit is also reset when the
corresponding danger limit is violated. The individual limit
values do not have any hysteresis.

2-8 ~.
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f

UD a
Uw b

UD

L W  +  c

Limit value monitor status

UWI LW I UD \ LD

Signal O 0 1 0

Sgnal o 0 0 0

LD

t

Sgnsl o 1 0 0

Fig. 2.3 Umitvalue monitor function

When assigning the limit values, the following rules must be
remembered:

● the upper and lower limit values must not be the same
● the limit values must increase in the following order: LD, LW,

UW, UD.

Within the controller structure there are three limit monitors, one
without warning limits in the setpoint branch, one with additional
warning limits in the actual value branch and one to monitor the
control error with warning limits in the controller block. Digital
output “LVM”  indicates that a danger limit has been reached by
any one of the three limit value monitors, i.e. it can be used as
a group sgnal for an optical or acoustic indicator or for control
purposes.

The three limit value monitors are only processed in the
“closed loop” mode. In the “open loop” mode the limit value
monitor status word and the digital output “LVM” remain
unchanged.
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Limit value monitor status (in DW 110) . . . . .

2.2

Fg. 2.4 Limit value morritor  status

The following applies from version 5 of the IP260 and
higher:
All three limit value monitors have a constant hysteresis of
2.00°A for each limit value. If the difference between the first
upper and first lower limit value is less than 2. OtY%, this
difference is used as the hysteresis. When a status bit for a
danger limit is set, the corresponding status bit of the warning
limit is not cleared. The limit value monitors are also processed
in the “open loop control”” mode.

Controller Structure

Fig. 2.5, “Overall structure”, shows the signal flow from the
value input to the output of the manipulated variable Y to the
controlled system in both modes. The branches are shown as
blocks. Their function and how to assign parameters is
described in Sections 2.2.1 to 2.2.5. All the required parameters
are listed by specifying the data word (DW)  and the input error
(BFEH). The input error is set when theparameteris
transferred to the module if it is incorrect or outside its limits.

2-1o ~.
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The overall structure shown here has all three selectable
controller types. The following controller types are possible:
● continuws  (K) controller with analog manipulated variable

output,
● continuous (K) controller with pulse output (open and close),
● step mntroller (S controller) with incremental control sgnal

out~t (open and close).

Irrespective of the controller type, the output variable which
influences the process is always the manipulated variable Y.

Yext

I

~
Manipulated Y

1
RSP

variable branch M::;ui:ted

S1 output

w b

branch

Auxiliary Al

branch 1

Auxiliary A2

bramh 2

Actual value x
branch

Fig. 2.5 Overall SmJcture

The mode can be changed with operation switch S1.

In the “open loop” mode, the manipulated variable Y is
generated via the manipulated variable branch and the
manipulated variable output. Only the value of the manipulated
variab!e  Yh is required.

The fixed minimum structure with one setpoint branch, one
actual value branch, the controller block and the manipulated
variable output can be expanded by two connectable auxiliary
branches. The sign used by the auxiliaty  branch and the point
(a or b) at which it is effective can be selected. The finished
structure then operates in the “closed loop” mode.

The controller continues to function without any change even if
the programmable controller fails (see Section 1.6).
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A cold or warm restarl  at the programmable controller also has
no effect on the function of the module. Commands transferred
to the variis statt-up  blocks of the programmable controllers
with the standard function block FB 170 are executed.

Note: Irrespective of operation switch S1, general
parameters must be specified in the data block.
These are located in data words DW 16 to DW 30.
Not all of these influence the function, some of them
are used for documentation and indication.

DB number:

DW 16 I DB number I BFEH OIH 1

This is only for documentation, but should match the number of
the data block used in the programmable controller. Numbers
between 1 and 255 are allowed.

Module configuration:

II DW 17 I Module confduration I BFEH 02H

This stipulates the measuring range of each analog input and
the output range of the analog output as either O to 10 V, O to
20 mA or 4 to 20 mA. In addition to this, the interference
suppression of the integrating anaiog value acquisition can be
selected for interference with frequencies between 50 Hz and
its harmonics or 60 Hz and its harmonics.

The processing of the analog input signal is identical in the
measuring ranges O to 10 V and O to 20 mA. The processing is
different in the range 4 to 20 MA.

If an input or the analog output is not used, the module
mnfiguration  must nevertheless be specified correctly.

~.
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h a
Bil

7 6 5 4 1 3 2 1 0
Al A2-1 AI A2-CI Al x-1 AIX4 AIA1-1 Al A14 Al Ew-1 N Ewl

r d

Bit

15 14 13 12 11 10 9 8
50/60 xx xx xx ~ xx AQ -1 AQ -O

Air)-1 Aln-O Meas. ranoe of analq  input n

o 0 0- 10V
o 1 O-20MA
1 0 4-20MA

1 1 Not allowed, inp.d  ermrOZH

AA-1 AA-o mm rafwe of anabg mm
o 0 0- 10V
o 1 o-2omA
1 0 4-20MA

1 1 Not allowed, inmt ermr021-i

50/60 Interference su~ressic.m  for:

o 50 Hz interference and its harmoncs

1 60 Hz interference and its harmonics

Dimension

DW 18-20 Sefected dimensbn I [

This is six ASCII characters long and describes the dimension
of the controlled variable. The information is not checked and is
used for better documentation and display.

Dimension code

I DW 21 \ Dimension code ] BFEH 03H

@Skmem AG 1991 c79avss5isc497u?
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The code is a number between O and 4. This specifies how
many decimal places all the dimensional values have in the
controller structure (see Section 2.1.1 “Dimension format”). This
specifies the accuracy of dimensional values.

Range:

,DW22 RancE? minimum Bmin BFEH05H
DW~ Range maximum Brnax BFEH04H

Both parameters are dimensional values. Along with the
dimension entered and the dimension code, they define the
range of the controlled variable.

All other dimensional parameters and values must be within this
range.

Note: The dimensional monitoring points are also displayed
with the selected accuracy within the range.

For internal processing of dimensional values and values in
percentages, the range is converled to O% to 100.00%, i.e. the
range minimum corresponds to the percentage value OO/G and
the range maximum to the percentage value 1OO.OOO/.. If the
difference between the two range limits is greater than 10000,
accuracy is lost in this conversion.

The range maximum can lie between -9999 and 9999. The
range minimum must be less than the maximum but not less
than -9999.

Sampling time:

,DW 24 Sampling time Ta BEEH06H  -

DW 25 ITa cede

The time between one rxmplete controller structure processing
cycle to the next is known as the sampling time Ta. The value
of the sampling time can only be assgmxf correctly by taking
into account the controlled system and the type of controller
being used. The mntroller must always be able to react quickly
to changes in the controlled system. Since the most important
parameter for the reaction of the controller is the sampling time,
this should be much less than the controlled system delay Ts.

~.
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The following oan be taken as a rule of thumb:

la <10 Ts.

All other times in the data block shwld be considered relative
to the sampling time, since the particular function will always be
carried wt at the sampling instant. If the selected sampling time
is too short, it is possible, owing to the limited accuracy of the
calculations, that the output variables of the individual function
will be incorrectly calculated. This is paflicularly  true with regard
to the 1 action in the control algoriihm and to the smoothing
element.

Each time must always be speoified  in a defined format (see
2.1.1, ~me format). This allows times between 1 ms and
9999 seconds to be specified.

On the module, the sampling time can only be generated as a
multiple of 20 ms, i.e. times less than 20 ms or not a multiple of
20 ms are not allowed.

Note: The upper limit of 9999s must not be exceeded.

With the S controller, the smallest specifiable time is 60 ms.

Mode after atart-up:

DW 26 I Mode after start-up BFEH 07H

DW 27 Default value for rrcde after staft-up BFEH06H

Here, you specify the mode (DR 26) and, if required, also a
default value (DW 27). It is executed just as other mode
selections by a mode command or the preferred mode.
However, this is only the ease when a data block is transferred
to the RAM for the first time after switching on the power supply
and when the status “controller OK” is set. This relationship and
the permitted assignments in data words DR 26 and DW 27 are
explained in Section 1.8 “Starting up the 1P 260”.

Preferred mode:

IIDW28 \ lPrefem3cfmode  I II

[ DW 29 I Default value for prefemxf mode IBFEH09H  j]

As with the start-up mode, you must also make two
specifications here. With bit O in data word DR 28, yw select
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the mode (bit O = O means “open loop”, bit O = 1 means
“closed loop”). The preferred mode and the permitted range of
default values is described in Section 1.6.

Single or maaterklave  operation:

DW30 bit2 I Master/Slave I BFEH37H 1
The structure switch RS2 corresponds to bit 2 in data word DR
30. The module operates alone or as the master in
master/slave operation (if RS2 = O). If the bit is set (RS 2 = 1)
the slave module monitors the second module selected as
master (see Chapter 5).

Note: With the K controller with pulse output, master/slave
operation is not permitted, i.e. RS 2 must be zero.

Disable controller RSP:

With the digital input “RSP-, disable controller, the calculated
manipulated variable Y is disconnected from the process and
an external manipulated variable Yext is fed to the process.

For analog manipulated variable output, the external
manipulated variable must be wired to the module (mnnector
X4) since the switchover is implemented by a relay.

When using the mntroller outputs “open” and “close” the
external manipulated variable can be wired directly parallel to
these. Make sure that the external manipulated variable is
switched off when the RSP function is not active.

The calculated manipulated variable acts on the process when
the digital input “RSP” is zero. If the digital input “RSP” is 1, a
switchover  is made to the external manipulated variable.

If an existing module configuration or mntroller type is
changed, the controller must be disabled. Otherwise the error
3AH is set. Before the new module cmfguration  or controller
type is set, the status ‘controller OK” and the digital output “RB”
are reset and only set again when:
s the analog input X is not distuttwcf,
● the dgital outputs are not shorl circuitd  and
. both limit switches have not responded simultaneously (only

with S controller).

When the controller is disabled, the whole controller structure is
processed and all operation switches can be changed. Further
reactions, however, depend on the controller type:

2-16 esiemens  ffi 1991 C79UU68S76C4S7-02
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●

●

●

S controller and K controller with pulse output:

In the “closed loop” mode, the last manipulated variable or
with the S controller the last setting, is maintained and the
controller is corrected according to the current actual value.
The “open loop” mode is executed as when RSP = O.
When switching over to the calculated manipulated variable
(RSP = O), take care that this matches the external
manipulated variable to prevent a sudden reaction at the
actuator. This is particularly important with the K controller
and can be achieved by setting the value of the external
manipulated variable in the “open loop” mode.

K controller with analog manipulated variable output and
without feedback:

The response is as for the S or K controller with pulse output
(see above).

K controller with analoa manimdated  variable outPut and
with feedback: - “

The analog input AZ has been selected for position feedback
(see Section 2.2.3). In both modes, the controller is
mrrected to this manipulated variable and the current actual
value. The switchover from the controller disabled status is
burnpless  without any further measures being required.

Analog input X fauft, emor52H

As soon as the actual value is acquired with an underflow or
overflow greater than 10%, this error is set. It is cleared
automatically when the actual value is once again in the
permitted range.

Short circuit on digital outputs, emw53H

This emor is generated by overload or a short circuit on one of
the four dgital outputs. It is automatically cleared when the
cause has been dealt with.

Both limit switches active (S controller), error54H

[f both limit switches with the S controller respond
simultaneously, this error is set. It is cleared automatically as
soon as one of the limit switches is no longer active.

@S-AG 1991 c790coM5w97-02 2-17
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Response to input effors 52H to W

During operation the status “controller OK” is not affected. If the
mntroller  is not disabled, the calculated manipulated variable
controls the process. The set mode and the settings of the other
operation switches are retained.

In the ‘“closed loop” mode, the last manipulated variable or
setting for the S controller is retained and the controller is
corrected according to the current actual value. Once the cause
of the error has been cleared, the controller continues as
normal. The “open loop” mode is executed as if there were no
enor.

A change of mode and all other operation switches can be
influenced. The effects of the operation switches are only
noticed in the *’closed loop mode” when the cause of the error
has been eliminated.

If an input error occurs during this state, it maybe overwriien
by the input errors 52H to 54H.

With the S controller and input error 54Hthe actuator can no
longer be moved in any mode.

After the 1P 260 has started up the state “controller OKW is not
set if one of the input errors 52H to 5J$H are active.

The following applies from version 5 of the IP260 and
higher:
The response to iqwt errors 52H to 54H can be selected using
the parameter ‘response to external enors”.

Response to external errors:

DW30 bit 4 Foibw-on/
cbsed bOp

bit4 = O: follow-on mode, response as described above
= 1: “closed loop control”, despite an error the

controller continues with closed bop control
and after start-up the state “controller OK” is set.

~.
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IP260 Controller Function of the/P 260

2.2.1 Setpoint Branch

The setpoint  branch is illustrated in Fig. 2.6. The defauft
setpoint  is processed hereto generate the error at point a. The
default setpoint is available at monitoring point “MP WI” (DW
98) and the processed setpoint in dimensional values at
monitoring point “MP W2” (DW 99). The effect of the setpoint
branch on point a is always positive.

The following applies from version 5 of the IP260 and
higher:
The monitoring point “MPW 1 w (DW 96) is located after the
weighting factor FW.

Data word and bit status Structure

DR 55 bit O 0 WSO without ramp functbn  gen.
1 WSO with ramp function qen.

DR 55 bit 1 0 Without srnocthing
1 with smoothing

+

Bmin
‘“ r“”

Test

b

LVM
PM ‘dosed  bop’  “R 28.0= 1
Value In DW 29
0 I I I

PLC value S1.2

Ew
o

Fig. 2.6 Setpoint  brsnch

Default setpoint, operation switches S1, S2

The generation of the defautt setpoint  (“MP WI”) depends on
the operation switches S1 and S2. The source of the setpoint is
selected in the “closed loop” mode, using operation switches
S1 and S2. Possible sources are the analog input EW, the PLC,
the PG and the default value for the preferred mode.

esimlme AG 1991 c7ecuJ.s657Gc49742 2-19
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Operation switch S1 can be set to its three settings with the
mode commands BR O to BR 2. The “closed loop” mode is
then always set.

At setting 1 and 2 of operation switch S1 a change in the
default setpoint  nwst be made with the mode commands BR 1
or BR 2. Dimensional values between Bmin and Bmax in data
word DW 97 are accepted as a valid setpoint. If the values are
outside the range, the old value and mode remain set and error
4DH “sekctedsetpoint  not within range” is set.

If the source is analog input EW (S1 = O), the value determined
by the measured value acquisition is used at each sampling
instant. This is between Bmin and Bmax, providing it was
acquired without underflow or overflow.

The preferred mode is switched on with operation switch S2
(dgital input “VB-N” = O) when “closed loop”’ has been
selected with the data word DR 28.0. It is switched off (digital
input “VB-N” = 1 ) with each of the operating mmmands BR O to
BR 2 or BS O to BS 2.

The following applies from version 5 of the IP260 and
higher:
Setpoint input from the PLC is also possible with the mode
command BR 2 from DW1 23.

Setpoint ramp, operation switches S3 and S4

The setpoint ramp is a further method of changing the setpoint.
It can only be used when the ramp function generator has been
selected in the setpoint branch (error 4f3H  “ramp generator not
sek?cted~. The setpoint ramp can be generated with operation
switches S3 and S4 with the preferred mode switched off (S2 =
O) and the setpoint  set by the PLC (S1 = 1) or PG (S1 = 2).

The setting of switches S3 and S4 is as follows:

S3 S4
Command RB4“setPoint ramp hqher” 1 0
.CaTImand RB5“setPoint ramp bweF o 1

.Cornmand RB 6“stoP  S etpoint ramp” o 0

Weighting factor FW:

IDW56 IWeightimfactor  FW \ BFEH20H

e.siemm3M3  1991 cisuJ@E6swu97e2
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For interconnecting controllers (e.g. ratio and mixed control) or
to weight the setpoint input, there is the factor FW. This is
located in data word DW 56 and can be a value in the factor
format (see Section 2.1.1) between 0.01 and 99.99.

Test setpoint  branch, operation switch S5

Setpoint input can be switched off with the operation switch S5.
At setting 1, the range minimum is then used as the setpoint.
The setting can be changed with the two controller commands
RB 2 and RB 3.

Smoothing:

DW 60 Smoothing timeTG BFEH23H

DW 61 ITG de

The smoothing module in the setpoint branch can be structured
with structure switch WS1 (DR 55.1). Its function is described in
Section 2.1.4. If switch WS1 = 1, the smoothing time TG must
be assigned in time format (see Section 2.1.1) in data words
DW 60 and DW 61. It must not be less than the sampling time
and not greater than 9999 seconds or 32767• sampling time.
The assignment is not required if switch WS1 = O.

Ramp function generator:

DW 57 Ramp-up time TH BFEH21H

DW58 Ramp-down time TR BFEHZ2H

DW 59 Tf-tcode ITR code

The ramp function generator in the setpoint branch can be
structured with structure switch WSO (DR 55.0). Its function is
described in Section 2.1.5. If switch WSO = 1, the ramp-up and
ramp-down time must be assigned in time format (see Section
2.1 .1) in data words DW 57, DW 5B and DW 59. Both times (TH
and TR) must be at least as long as the sampling time and a
maximum of 10000 times the sampling time or 9999 seconds.
The assignment is not necessary if switch WSO = O.

Limit value monitors:

.DW62 LVM set~int  WUD BFEH24H

DW 63 LVM setpoinl WLD BFEH25H

@Sim?wm  AG 1901 c7mm-ss576-a974J2
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At the end of the setpaint branch, the dimensional se@int
indicated at monitoring point “MP W2” is monitored by a
two-level limit value monitor. Its function is desoribed in Section
2.1.6. The LVM status word (DW 11 O) contains the information
about limit value violations in bit 8 and bit 9. Both limit values
must be within the range Bmin and Bmax, whereby the upper
WUD (DW 62) must always be greater than the lower WLD
(DW 63).

The mcessina  of the setmint branch is always at the sampling
instant. In the ‘closed Io@” mode, the setpifi  is used to “ -

generate the error at monitoring point “MP W2”.  This value is
limited within the range limits Bmin and Brnax. The whole
se@oint branoh, except for the limit value monitor, is also
processed in the “open loop” mode.

The following applies from version 5 of the IP260 and
higher:
The limit value monitors are also processed in the “open loop”
mode.

Actual Value Branch

In the actual value branch (see Fig. 2.7), the actual value X
generated by the controlkl  system is processed to provide the
cwrent  controlled variable. The input to the actual value branoh
is always analog input X. The acquired actual value possibly
with the root extracted and weighted is indicated as a
dimension at monitoring point “MP Xl” (DW 100) and the value
used to generate the error at monitoring ~int “MP X2” (DW
101 ). The actual value branch always acts on point ‘a”
negatively.

The following applies from version 5 of the IP260 and
higher:
The monitoring point “MPX1” (DW1OO) is after the weghting
factor FX.

Data word and bit status Stfuoture

DW 64 bit O 0 Xso without root
1 extraotor

XSO with mot
extractor

DW M bit 1 0 XS1  with smoothing
1 Xsl without

smoothing

~.Slemem M 1991 c790com?176-c497-cQ
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Actual value I XLDI IXUD

mm
TG

1
ROOT

x

o

Fig.2.7 MA value branch

Root extractor

The structure switch XSO (DR 64.0) determines whether the
root of the aoquired actual value (“MP Xl”) is extracted (XSO =
1) or not (XSO = O). The root extraotor  is useful when the
measured value (M) acquired via analog input X corresponds to
the square of the actual controlled variable (X), as follows:

M . )(2

In the root extractor, the mot of the normalized input signal (M)
is extracted and represented in the woking range. The
measured value can be a value between O% and 100.009’.. In
the internal representation, a value X from 00)6 to 100.00% is
obtained according to the following algorithm:

x = 100• m

Between the measuring sensor and the analog input X, there is
usually a measuring transducer which generates a normalized
signal (e.g. O to 10 V) from the sensor output sgnal. It must be
able to deal with a possible offset of the sensor characteristic
and be able to amplify it.

Weighting factor FX:

DW65 I Wei@ting  factor FX I BFEH26H

You can weight the actual value with the factor FX, e.g. for
mean value control with the aux. branches or for measured
value matching. The weighting factor in data word DW 65 can
have values in the factor format (see Section 2.1.1) between
0.01 and 99.99.
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Smoothing:

,DWtY3 Smoothing time TG BFEH27H
DW 67 \ TG code

The smoothing module in the actual value branch can be
structured with structure switch XS1 (DW 64 bit 1). Its function
is described in Section 2.1.4. If the switch XS1 = 1, the
smoothing time TG trust be assgned in time format (see
Section 2.1 .1) in data words DW 66 and DR 67. It must not be
less than the sampling time and not greater than 9999 seconds
or 32767*sampling  time. The assgnment is not necessary if
switch XS1 = O.

Test actual value branch, operation switch S8

The two controller operation commands RB 7 and RB 8 affect
operation switch S8. This can be used to disconnect the actual
value branch for testing, during which a selectable test value is
set as the actual value at monitoring point “MP W2”.

DW 68 Actual value for test mode [ BFEH28H

The test value is a dimensional value between Bmin and Bmax.

Limit value monitor

DW 69 LVM actual vabe XUD BFEH.29H .

DW 70 LVM actual value XUW BFEH2AH

DW71 LVM actual vabe XLW BFEH2BH

DW 72 LVM actual value XLD BFEH2CH

At the end of the actual value branch the dimensional value
indicated at monitoring point “MP X2” is rnonitord  by a four
level limit value monitor. Its function and parameter assignment
are described in Section 2.1.6. The violation of one of the four
limits is indicated in the LVM status word (DW 110) in bits
O to 3. All limit values must be dimensional values between
Bmin and Bmax.

The actual value branch is processed at each sampling instant.
In the “closed loop” mode. the actual value at monitoring point
“MP X2” is used to generate the control error. This value is

~.
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limited between the range limits Bmin and Bmax. The whole
actual value branoh apart from the limit value monitors is also
processed in the “open loop” mode.

The following applies from version 5 of the IP280 and
higher:
The limit value monitors are also processed in the “open loop-
mode.

2.2.3 Auxiliary Branches

The fixed controller structure with one setpoint branch and one
actual value branch can be expanded with two auxiliary
branches. Both auxiliary branches (see Fg. 2.8) have a similar
struoture, the first is auxiliary branch 1 (Al) and the second
auxiliaty branch 2 (A2). They are generally referred here as An
They can be used for the following functions:
. feed back YR with disable controller function with auxiliary

branch 2,
. feed forward tocontrollerwtput  (point b),
. feed forward to controller input (point a),
● closed loop oontrol with an auxiliary controllal  variable

(point a),
● closed loop control according to the mean value of max. 3

actual values (point a) etc.

These various functions are made possible by varying the
structure of the auxiliary branches.

Data word and bit status Structure

DW 73/80 bit O 0 AnSO without auxiliary branch 1
1 Anso with auxiliary branch 1

DW 7380 bit 1 0 AnSl auxiliary branch affects thecontrolleroutput
1 AnSl auxliary brarwh affects the summation point

DW 73/80 bit 2 0 AnS2auxWwybranch  effective with pcsitivesign
1 AnS2 auxiliary branch effective with ne@ve sign

DW 7380 bit 3 0 Ans3 Without smoothing
1 AnS3 with smoothinq

DW 73@0 bit 4 0 AnS4 wihout  delayed derivative unit
1 AnS4 with delayed derivative unit

DW 7W80  bit 7 0 A2S7 H2 branch not as feedback YR with RSP— -. —
1 IA2S7 H2 branch as feecback YR with RSP

@skmms  AG 1ss1 c7wmMs576-u97-02 2-25
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Fig. 2.8 Auxwy Ixandms land 2

The input of the auxiliary branch is the corresponding anal
input An. The signal acquired by the measured value
acquisition is always indicated at monitoring point “MP An”
a percentage.

Switch on auxiliary branch, DW 73 bit O = 1 or DW 80
bit O =1:

9

“ as

Using the structure switch AnSO = 1, the auxiliary branch can
be linked into the controller structure. The correct assignment in
data words DW 74 to DW 79 or DW 81 to DW 86 is only
necessary when the auxiliary branch is rquired.

Feedback YR, DW 80 bit 7:

With a K controller type with analog manipulated variable
output, auxiliary branch 2 can be used to feed back the
manipulated variable. If the mntroller  is disabled (RSP = 1) the
value at monitoring point “MP A22” is used as the manipulated
value acting currently on the process to correct the controller
and to albw a burnpless switchover  when RSP is reset.

If the structure switch A2S7 = 1 (DW 80 bit 7 = 1) switches
A2S1 and A2S2 (DW 80 bit 1 and DR 80.2) are ignored.

The error 39H “i/kga/A2  branch structure” is set when:
. the structure switch A2S4 = 1 when feeding back,
● when the feedback is switched on (A2S7 = 1) with the

controller types S controller or K controller with pulse output.

In master/slave operation with a K controller with analog
manipulated variable output, the slave module must have
parameters assigned for feedback (A2S0 = 1 and A2S7 = 1), so
that it is constantly corrected in the disabled status. The error
38H “master/slave operation without YR illegal” indicates a
different parameter assignment.

~.
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Auxiliary branch output, DW 73 bit 1 and DW 73 bit 2 or DW
80 bit 1 and DW 80 bit 2

The effect of the auxiliary branch wtput  is determined by the
structure switches AnSl (DW 73 bit 1 or DW 80 bit 1) and AnS2
(DW 73 bit 2 or DW 80 bit 2).

If switch AnSl = O, the auxiliary branch acts on the controller
output (point b). If switch AnSl = 1, it acts on the controller
input (point a) and is used to form the control error.

The effect is positive if the switch AnS2 = O. The effect is
negative if switch AnS2 = 1.

Regardless of the two structure switches AnSl and AnS2, the
output variable is available at monitoring point “MP An2” as a
percentage between -lOO.OOO/. and 1OO.OOOA.

When controlling according to the mean value of the actual
value and auxiliaty branchea,  remember the following:
The display of the actual value (MPX1 and MPX2) is in a
dimension and the display of the auxiliary branch (MPAnl and
MPAn2)  is as a percentage. This means that the two displays
are not directly comparable.

Weighting factor FAn:

DW 74 Weighting factor FA1 BFEH2DH

DW81 Weighting factor F&? BFEH31H

Weghting of the input value for e.g. mean value control, is
achieved with the faotor FAn. This is located in data word DW
74 or DW 81 and can be a value in the factor format (see
Section 2.1.1) between 0.01 and 99.99.

Smoothing:

DW75 Smoothing time TG BFEH2EH

DW76 ITG m

DW82 Smoothing time TG BFEH32H

DW83 ITG de

The smoothing module in the auxiliary branch can be structured
with structure switch AnS3 (DW 73 bit 3 or DW 80 bit 3). Its
function is described in Section 2.1.4. If switch AnS3 = 1, the
smoothing time must be assigned in the time format (see
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Section 2.1.1 ) in data words DW 75 and DW 76 or DW 82 and
DW 83. it must not be less than the sampling time and not
exceed 9999 seconds or 32767*sampling time. The assignment
is not required if switch AnS3 = O.

DT1 module

DW 77 Tirneconstant  TD DT1 rnodJle Al BEEH2FH
branch

DW78 Defaytime Tdel BFEH30H

DW 79 TDcxxfe /Tdel code

DW84 Time constant TD DT1 module A2 BFEH33H
branch

DW85 Delay time Tdel BFEH34H

DW86 TD cede I TM code

The function of the DT1 module corresponds to that of a real
derivative action. With this, it is only possible to feed changes in
the auxiliary variable (e.g. auxiliary controlled variable or
disturbance with the S controller) to the controller. The module
is switched on in the auxilia~ branch with stmcture switch
AnS4 (DW  73 bit 4 or DW 80 bit 4).

Note: It is not allowed in auxiliary branch 2 (error 39/+) if the
auxiliary branch has parameters assigned for
feedback (A2S7 = 1).

The DT1 module is divided into two parts as follows:
● The derivative action which is assgned  a time mnstant TD

(DW 77 and DL 79 or DW 84 and DL 86). It amplifies the
change in the input variable (1) of the DT1 module refative  to
the sampling time. The time constant TD in the time format
(see Section 2.1.1 ) must not be less than the sampling time
and must not exceed 9999 seconds.

. The delay action, which is assigned the delay time Tdel (DW
78 and DR 79 or DW 85 and DR 86). It is a first order time
delay element and delays the decay of the output variable
(Q) when the input variable is constant. Its algorithm
corresponds to that of the smoothing element (see Section
2.1 .4). The delay action can be disabled by assgning Tdel =
O. The delay time Tdel in time format (see Section 2.1.1 )
must not be less than the sampling time and not exceed
9999 seconds or 32767*san@ing time.

The total algorithm for the DT1 module is as follows:

Qs DK2 IQOld - DKI (1 - !old)] + DKI (1 - kid) where

‘“-”~,
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DK1 = TD /TA and

DK2 = (2 Tdel - Ta) / (2 Tdei + Ta).

The auxiliary branches are processed at each sampling instant.
In the “closed loop” mode the value at monitoring point ‘MP
An2” is connected to point a or point b. This percentage value is
limited between -100.00% and 100. OOI?4O.

2.2.4 K Controller with Manipulated Variable Output

Wdh the mntinuous controller, two different controller types
with different manipulated variable output can be implemented.
The structure switch RSO = O (DW 30 bit O = O) must always be
set.

Data word and bit Status Structure

DW30  bit O 0 RSO Kcontroller
1 RSO Scontroller

DW30 bit 1 0 RS1 without second parameter
1 set

RS1 with seccnd  parameter set

DW30  bit 2 0 RS21P 260 is master
1 RS21P 260 is slave

DW 30 bit 3 0 RS3 Kcontroiler  - analcg wtput
1 RS3 K controller - pulse output

Mov Tmin
O P E N  ~

Limit-
I.&=

Pulse
1 ation shaper CLOSE V’

o Limit-
t-

Y analog
ation

YLD YUD

oMP
Y

Fg. 2.9 Manipulated variable output Kcontroller

In each mode the K controller generates the absolute position
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of the actuator, i.e. the output manipulated variable corresponds
to the setting of the actuator.

To allow the controller to react quickly to changes, the sampling
time must be considerably shorter than the total system delay.

The two possible controller types are selected with structure
switch RS3 (DW 30 bit 3). If RS3 = O, the manipulated variable
is output via the analog output of the module. The digital
outputs “open” and “close” are used when RS3 = 1.

The two digital inputs “limit switch” “lopen-N”  and “lcfose-N”  are
of no significance for the K controller. They can nevertheless be
used if their status is updatd every 20 ms on the module. After
reading the status bits (monitoring command B08) they are
located in data word DW 109 bit 1 (loPen-N) and DW 109 bit 2
(lclose-N).

RS3 = O, K controller with analog manipulated variable
output

The manipulated variable Y as a percentage is converted
directly to the output range of the analog output. The zero point
of the output range corresponds to 0?’. and the final value
corresponds to 1 OO.OOYO.

Manipulated variable limitation:

DW45 Y Imitation YUD BFEH 18H
DW46 Y limitation YLD BFEH 19H

The two limits are always between O% and 100.00%. YUD must
not be less than O’YO or greater than 10O.OOO/. and the lower
value YLD must always be less than the upper value.

A manipulated variable outside the range is limited. Which of
the two limits has been violated can be found in the LVM status
word (YLD in DW 110 bit 10 and YUD in DW 110 bit 11). A
negative manipulated variable can never be wtput with this
controller type.

The manipulated variable actually output is ind”~ted at
monitoring point “MP Y“ as a percentage.

RS3 = 1, K controller with pulse output

With this controller type, the manipulated variable Y is
converted to a number of pulses which are output during the
sampling time. If the manipulated variable is positive, the output
is via digital output “open”. A negative manipulated variable is
output via the dgital output “close”.

2-30 @sintmnsffi  1931 c790mw57Mx9702
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Pulse shaper

As an example, the pulse shaper stage generates a pulse with
a length (1) equal to the sampling time when the manipulated
variable is 100.007.. The following relationship applies:

T = (Y / 100.OOYO) * Ta

DW47 minimum rndse  duration Tmin BFEH IAH

DW49 Tmin oode

The caloulatecf pulse length T is converted to a number of
pulses of the length Tmin according to the following equation:

Pulses = T/ Tmin = ~a / (100.00% ● Tmin)]  ● Y.

Pulses are output every Tmin. Pulses with a length less than
Tmin are added to the next number of pulses to increase
acouracy.

The minimum pulse duration Tmin is located in data words DW
47 and DL 49. This is a time value greater than 20 ms and less
than 9999 seoonds,  but must be a multiple of 20 ms. The
accuracy (Ta / Tmin) must be between 1 and 32767.

Matching factor MAF:

DW 51 I Matching factor MAF: I BFEH IDH

This specifies the response to negative manipulated variables
compared with positive manipulated variables. if the faotor is
zero, the K controller with pulse output has a 2-pint action,
otherwise a 3-point action. If MAF = O, the digital output “close”
is always switched off.

.-..
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If the controlkxi system has different characteristics when
running up compared with running down (e.g. heating and
cooling in temperature control) this can be corrected with a
matching factor not equal to 1. If MAF >1, a slower response
from the system to “close” is mrrected by amplifying the
controller output. The controller output “close” is attenuated and
therefore a faster reaction is compensated when MAF c 1 (see
Fig. 2.1 O). The following relationship applies for negative
manipulated variables:

Y< o: Y = MAF” Y

Example:

When controlling a temperature, the temperature rises (output
“open”) at a rate of5‘C (9 ‘F) per minute and falls (output
“close”) at a rate of 10‘C (18 ‘F) per minute. The controlled
system is therefore slower when “running up”. With MAF = 0.5,
the “close output” is attenuated and the response of the control
loop is the same when heating or cooling.

The matching factor is located in data word DW 51 and can be
a value in the factor format (see 2.1.1) between O and 99.99.

Pulses

1

Wpen-

- (loo% Mm) -Mov 100  “A

, I ,

- 100% Mov (loo %-Mm ‘

YMse”, M4F.  0.5

Fg. 2.10 Pulse shaper

Minimum operating value MOV:

I
DW !33 Minimum operating value MOV: I BFEH ICH

The operation of actuators in the lower and upper control range

.. .,.,,
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is not always linear. Manipulated variables smaller than the
minimum operating value of the actuator have no or only a
nxfuced effect. At the upper end of the range, the actuator
cannot distinguish a very large manipulated variable from its
final position, i.e. these manipulated variables have the same
effect as 100.00%.

The minimum operating value is a percentage between O% and
SO%. Manipulated variables less than the minimum operating
value are suppressed and added to the next output.
Manipulated variables greater than the value 100% - MOV are
made up to 100.0094.. The amount added to the output is taken
away from the next wtput.  Between these limits the
manipulated variable remains unchanged (see Fg. 2.10). The
matching factor has no effect on the minimum operating value.

The manipulated variable calculated using the minimum
operating value and matching factor is limited within the range
-100.00% to 1OO.OOO/.. If either of the limits is violated, the bits
are set in the LVM status word (YLD in DW 110 bit 10 and YUD
in DW 110 bit 11). A negative manipulated variable can only be
wtput when the matching factor is not zero.

The manipulated variable actually wtput  is indicated at
monitoring point “MP Y“ as a percentage.

Which of the two wtputs is currently active can be found in
data word DW 109.10 for “open” and in DW 109.11 for “close”.

Note: In the “open loop” rrmde,  the minimum operating
value and the matching factor are ignored. The
manipulated variable is converted directly to pulses
and wtput.

2.2.4.1 K Controller “Open Loop” Mode
The manipulated variable branch is represented in Fig. 2.11. In
the “open loop” mode, it is processed at the sampling instant.
Depending on the type of controller, the input manipulated
variable is output directly via the manipulated variable output to
the actuator. The resulting position therefore corresponds to the
input manipulated variable.

Data word and bit status Structure

DW87 bit O 0 YSO without ranpgenerator
1 YSOwith ramp generator
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PM ‘clod loop’ DW 28 Bit O = O
Value in DW 29
0 1

TH TR I

S1.1

PLC  value S1.2

EW

fig. 2.11 Manipulated variatie  branch  K controller

If the K controller with pulse output has been seleoted,  the
minimum operating value and the matching factor are ignored.

If the matching factor is not equal to zero, the input manipulated
variable can also have negative values between O% and
-lOO.OO O/& If the matching factor equals zero, it can only be in
the range between O% and 100. OOYO.

For a K controller with analog manipulated variable output, the
manipulated variable input must be in the range between YLD
and YUD.

An input outside these limits is rejected with error4EH
“selected manipulated variable not in range”.

Manipulated variable input, operation awitch S1, S2

The generation of the default manipulated variable (“MP Y“)
depends on the operation switches S1 and S2. The source is
selected in the “open loop” mode with the operation switches
S1 and S2. Possible sources are the analog input EW, PLC, the
PG or the default value for the preferred mode.

The operation switch S1 can be set to its three settings with the
mode commands BS O to BS 2. The “open loop” mode is
always set.

At setting 1 and 2 of operation switch S1, a change in the
manipulated vanable must take place with mode commands BS
1 or BS 2. If there is an invalid manipulated variable in data
word DW 97, the old input value and mode remain set and the
error 4EH “selected manipulated variable not in range” k set.

2-34 *.
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If the source is the analog input EW (S1 = O) the value
determined by the measured value acquisition is used at every
sampling instant. Providing this was acquired without underflow
or overflow it is between OIYO and 100%. A negative manipulated
variable input is then not pxsible.

The operation switch S2 (dgital input “VB-N” = O) switches on
the preferred mode when the “open foop” mode is selected in
data word DR 28.0. It is switched off with the mode commands
BR O to BR 2 or BS O to BS 2 (digital input “VB-N”  = 1).

The following applies from version 5 of the 1PM(I and
higher:
Manipulated variable input from the PLC is also possible with
the mode command BS 2 from DW 124.

Manipulated variable ramp, operation switches S6 and S7

Another means of changing the manipulated variable input is
the manipulated variable ramp. This can only be used when a
ramp function generator is selected in the manipulated variable
branch (evor4BH “ramp generator not selected?. The
manipulated variable ramp can be generated with the operation
switches S6 and S7 when the preferred mode is switched off
(S2 = O) and the manipulated variable is input from the PLC
(S1 =1) or PG (S1 = 2).

The setting of switches S6 and S7 is as follows:

[ S6 I S 71
.Cornmand RB9“setPoint ramp higher 1 0
Command RB10“setpom“ t ramp bwer” o 1
Command RB 11 ‘step setpoint  ramp” o 0

The generated or input manipulated variable is available at
monitoring point “MP Yh” (DW 104). Depending on the
controller type, it is between OOA and 100.00% or -1 OO.OO?4O and
100.00”7’0.

Ramp function generator:

DW88 I RamPup timelli I BFEH35H I
DW89 Ramp-do wn time TR BFEH36H

DW90 l-1-fcxxfe ITR code

The ramp function generator in the manipulated variable branch
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can be structured with the structure switch YSO (DW 87 bit O).
Its function is described in Section 2.1.5. If the switch YSO = 1,
the ramp-up and rampdown time must be assgned  in time
format (see Section 2.1 .1) in the data words DW 88, DW 89
and DW 90. Both times (TH and TR) must be at least as long
as the sampling time and a maximum of 10000 times the
sampling time or 9999 seconds. The assignment is not
necessary if switch YSO = O.

Mode switchover

When switching over the mode from “cfosed loop” to “open
loop”, the last manipulated variable output (monitoring point
“MP Y“) is taken as the start value for the ramp function
generator in the manipulated variable branch. If the generator
has been selected, the manipulated variable gradually changes
from this start value to the new manipulated variable. This
prevents a sudden change at the actuator. Without the ramp
function generator, the input manipulated variable is then output
directly.

Note: in the “closed loop” mode, a remainder of the
manipulated variable which is not output or which is
added owing to the minimum operation value is not
effective.

2.2.4.2 K Controller, “Closed Loop” Mode
Fig. 2.12 illustrates the structure processed at each sampling
instant in the “closed loop” mode. All input sgnals  at pint a
produce the control error Xd. The actual value is always
subtracted from the setpoint and if necessary the auxiliaty
branches with their sgns are added.

Xd = W - X + Al + A2

To ensure that all the variables are in the same unit, the
dimensional values (actual value and setpoint) are first
converted to percentages O to 100.00%. The error Xd is then
calculated as a percentage.

From the error the manipulated variable Y is calculated with the
PID algorithm. The value of the error is indicated at monitoring
pint “MP Xd” (DW 102) as a percentage between -300.00?/.
and 300.0070.”
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XdLD XdUD

R

LVM

XdLW XdUW

a

/)y;

RKP

RS1
o

ti~

PID
1 2

1
S9 TNl IT-V b

>
I I

RKP

PID
1-

Fig. 2.12 Kcmtder

Limit value monitora

.DW41 LVM control error XdUD BFEH 14H

DW 42 LVM cuntrol enor XdUW BFEH 15H

,DW43 LVM control error XdLW BFEH 16H

DW44 LVM control error XdLD BFEH 17H

The eror  is monitored at monitoring point “MP Xd” with the
four-fevel  limit monitor. Its function and parameter assgnmenf
are described in Seotion 2.1.6. In the LVM status word (DW
11 O) bits 4 to 7 are reserved to indicate limit value violations.
The four limit values must be within the range -300.00% to
300.00%

PID algorithm

.DW31 \ R, P action BFEH OBH

DW32 Total gain KP BFEH OAH
-DW33 Reset time TN, I action BFEHOCH

DW34 Derivative action timeTV, D action BFEHODH

DW35 TNcode /TVwde

Depending on the cunent  control error Xdk, this algorithm
calculates a position Yk based on the control parameters KP, R,
TN and V. The three actions P, I and D are parallel. The P
action is set with the parameter R, the I action with the
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parameter reset time TN and the D action with the parameter
derivative action time TV. All actions are also weighted with the
total gain KP. This results in the following structure and
algorithm.

Xd
k ‘I,k Y~

KP laction  TN

I+3G7pJ
~k = yfJ,k + Yl,k + yD,k

Yp,k  = KP ● R ● Xdk

Yl,k  = 1/2 * KP ● TtiN * (Xdk + Xdk-1) + Yl,k-1

YD.k = 2/3 ● KP ● TV/la  ● ()(dk  - xdk-i) + lis * yD,k-1

Fig. 2.13 PID algorithm

The effect of the D action is delayed by a time equal to the
sampling time, providing a real D action.

A particular controller type (e.g. P controller) is set by switching
off the actions not rquired.  To do this, the corresponding
parameters, R, TN or TV are set to zero. Sinoe not all possible
mmbinations of actions result in a workable controller,
controller types D and ID as well as the parameter assignments
R = O, TN = O and TV = O are rejected with the error OEH
“wrong oontrolkr type in parameter set 1“.

The gain R of the P action can be assigned the values zero or
one in data word DR 31. If R = O, the P action is switched off, if
R = 1, the total gain of the P action is equa! to KP. All other
values are illegal.

The I action is assgned with the reset time TN in data words
DW 33 and DL 35. Sinoe the reset time cannot be faster than
the sampling time, the lower limit is the sampling time and the
upper limit is 9999 seconds.

The derivative action time of the D action is located in data
words DW 34 and DR 35. Its limits areas follows:
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The parameter total gain KP is specified in data word DW 32. It
is a factor (see Section 2.1.1) with the range of values -99.99 to
99.99. The value zero and all other values wtside this range
are illegal. A negative total gain must be entered in two’s
complement in data word DW 32 (e.g. KP = -1.00 ---100--
FF9CH). This causes a reversal of the controller action, i.e. a
positive control error produces a negative change in the
manipulated variable. To reduce the control error, the controlled
system must convert a negative change in the manipulated
variable to a positive change in the actual value (e.g. level
control with a solenoid valve in the outflow).

Second parameter set

DW36 R, P action BFEH 10H

DW37 TM gain KP BFEH OM

DW36 Resst time TN, I action BFEH 1 IH

.DW39 Derivative action timeTV, D action BFEH 12H

DW40 TNcode ITV de

A second parameter set with different control parameters KP,
R, TN and TV can be entered in data words DR 36 to DW 40.
The structure switch RS 1 = 1 (DW 30 bit 1 = 1) rrwst also be
set. If this is the case, the parameters will be checked as in the
first parameter set (DR 31 to DW 35). An incorrect controller
type generates the error 73H “wrong contrder  type in
parameter set 2“.

The operation switch S9 switches over between the two
parameter sets. With the setting O, the first parameter set is
used and with the setting 1, the second parameter set. The
operation switch is activated with the mntroller operation
commands RB O and RB 1. The exception is in the preferred
mode (S2 = 1), in this case, O is set automatically. If the
complete data block is entered during owration (commands DI
1 or EL), O is once again set automatically since the new data
block does not necessarily contain a second parameter set.

The following applies from version 5 of the IP260 and
higher:
In the preferred mode, the currently active parameter set
remains selected. When a data block is input, the currently
active parameter set remains selected, if possible.

The manipulated variable Y calculated by the PID algorithm is
overlaid at point b by the output values of the auxiliary branches
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2-40

when these are switched on and act on the controller output.

If the controller is disabled (“RSP” = 1), the reaction of the
actual value and, if applicable, the auxiliary branches, need not
be related to the calculated manipulated variable Y. In this
case, there is a permanent control error which will lead to the
manipulated variable reaching one of the two limits in a
controller with an 1 action. If the controller is released (“RSP” =
O) the calculated manipulated variable at “MP Y“ never
corresponds to the external manipulated variable and the
actuator will be subjected to a sudden change. This can be
prevented by specifying the value of the external manipulated
variable before switching over with the “open loop” mode. In
this case, the calculated and external manipulated value are
then the same.

Mode switchover

When switching over the mode from “open loop” to “closed
loop”, the last wtput  manipulated variable Y is wtput  again.

Controller with I action:

The setpoint at monitoring point “MP W2° is set to the current
actual value “MP X2” plus the auxiliaty  branch *MP An2” if this
is active. The control error Xd and therefore the P action YP and
D action YD are then initally zero. To retain the last manipulated
variable, the I action YI has this value as a defautt.  The effects
of the auxiliary branches are taken into account.

Controller without I action:

The last manipulated variable is now generated by the P action
YP. The D action YD is zero. A setpoint (“MP W2”)  is calculated
according to the following relationship

Wk = (1 / KP) ● Yk-1 + Xk

If the auxiliary branches are switched on, they will be taken into
account.

If a ramp function generator has been structured in the setpoint
branch (WSO = 1) the new setpoint input will be approached
gradually from the value at “MP W2”.  Otherwise, the setpoint
input at the next sampling instant is completely effective and
the manipulated variable could suddenly undergo a large
change.

A mode switchover  in the “closed loop- mode also occurs if the
control parameters have been changed. This is the case when
the commands DI 1, DI 2 (with S9 = 1), DI 3 (with S9 = 1) and
EL are executed, when the operation switch S9 is activated, or
the “parameter set 2 onloff”  and S2, “preferred mode on”. If
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there is a sudden change in the actual value caused by the
operation switch S6 (test actual value otioff), a mode
switchover  is also detected. In this case, the switchover  or
change should only be executed when the control loop is in a
stable state.

The following applies from version 5 of the IP260 and
higher:
If the control parameters are changed, there is no mode change.

If the controller is disabled (RSP = 1) or the errors 52H to 54H
are active (see page 4-6), the controller is mrrected as it is
during a mode switchover.

2.2.5 S Controller with Manipulated Variable Output

This controller type, step controller with incremental control
signal outout open and close is selected with the structure
switch RSO = 1 (DR 30.0= 1).

Data word and bit Status Structure
DW30  bit O 0 RSO K controller

1 RSO S controller

DW30 bit 1 0 RS1 without second parameter
set

1 RSI with second parameter
set

DW30  bit 2 0 RS2 1P 260 is master
1 RS2 1P 260 is slave

DW30 bit 3 0 RS3 K controller with anabg
1 Culput

RS3 K mntrokr  with pulse

Digital input IOpen-N

I
T M /  Tmin/ I

I I

I
I
1

Digital input IClose-N

Fig. 2.14 Manipulate variable output S controller
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A
L

The function of the S mntrofler is implemented in such a way
that it can only operate with one rnotordriven actuator (e.g.
motordriven valve). It generates and outputs the changed
setting for the motor-driven actuator. For the manipulated
variable wtput  (see Fig. 2.14) a digital wtput  signal with a
mrresponding length is formed from the sign and the value of
the changed setting. A positive change is output via digital
output “open” (e.g. open valve), a negative change via the
digital output “close” (e.g. close valve). The longer one of these
dgital outputs is set, the more the actuator changes its setting.

Both limit settings of the actuator can be monitored with limit
switches connected to digital inputs. Remember that the digital
inputs “iclose-N”  and “lopen-N”  are low active, i.e. a zero
means that the limit switch has responded. This means there is
also a response in the case of a wire break.

Caution:

If the digital inputs are not wired up, neither of the controller
outputs is set. If both limit switches are active, the status
“controller OK” will not be set after the module is switched on.
During operation, the controller is stopped. The error 54H “both
/irnit  switches active” always indicates this status.

Pulse shaper

DW46 Actuator operati~ timeTM BFEH IBH
DW49 ITM code

The time which the actuator requires to move from one of the
limit positions to the other is known as the actuator operating
time TM. If it is not included in the specifications of the actuator,
it must be determined in the “open loop” mode. If you enter this
in data words DW 48 and DR 49, it is possible to calculate the
time T for any change dY as a percentage. The following
equation results:

T = (dY / 100.00%) ● TM

TM must not be less than 60 ms, must be a multiple of 20 ms
and must not exceed 9999 secxmds.
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r

,DW47 minimum pulse duration Tmin BFEH IAH

DW49 Tmin code

Since the response time of the actuators is not always fast,
changes could be lost according to the equation above. To
prevent this, you can assign the minimum pulse duration Tmin
in data words DW 47 and DL 49. This specifies the shortest
time within which the actuator recognizes that it should change
its position. Using this, the calculated time T for a change dY
can be conveded into a number of pulses with the length Tmin.

Pulses = T/ Tmin = ~M / (100.00% * Tmin)]  ● dY

The manipulated variable output is processed at intervals of
Tmin and outputs a maximum of one pulse. The remainder is
added to the newly calculated pulse each sampling time. For a
maximum change of 100.00Y0, the pulse number

max. pulses = TIM / Tmin

is required. The maximum number of pulses also correspond to
the accuracy of the pulse output, i.e. if for example an output
accurate to 1°A is required, TM must equal 100 ● Tmin.

The minimum pulse time must beat least 60 ms, a multiple of
20 ms and must not exceed 9999 seconds. It must also not
exceed the actuator operating time TM and must not be greater
than the sampling time. The number of pulses must also not
exceed 32767.

Caution:

A
! To protect the actuator, the minimum pulse time must not be

selected too low.

If the actuator has been stopped, or following a change in
direction, a delay of at least Tmin is guaranteed. In addition to
this, the corresponding control wtput is switched off if more
than the maximum number of pulses are output consecutively
in one direction or if the limit switch respmds.  In this case, the
calculation of further pulses in this direction is suppresswf.

Which controller output is currently active can be recognized in
data word DW 109 bit 10 for “open” and in DW 109 bit 11 for
“close”. The states of the limit switches are also written to data
word 109 with limit switch open “lopen-N”  in DW 109.1 and limit
switch close “lclose-N” in DW 109 bit 2.
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2.2.5.1 S Controller, “Open Loop” Mode
The manipulated variable branch is represented in Fig. 2.15.
This is processed whenever the “open loop” mode is set.

PM ‘open loop’ DW 28 Bit O = O
Value in DW 29
0

II

PG value

7

s;
o 0

S1.1

o
PLC value

Fig. 2.15 Manipulated variable branch S contmllar

In the “open Imp” mode the motor-driven actuator can be
moved in both directions or stopped by inputting the requirtxf
value.

Both control outputs are switched off if zero is input, if the
maximum number of pulses have been output or if the limit
switch in the direction of movement responds.

Manipulated value input, operation switches S1 and S2

The operation switches S1 and S2 determine the source. The
sources are the PLC, the PG and the default value of the
preferred mode.

Operation switch S1 can be set to its two settings, 1 and 2 by
the mode commands BS 1 and BS 2. In this case, the “open
loop” mode is always set. The preset value in data word DW 97
is not checked,

If neither of the limit switches is reached, then with a positive
preset value between 1 and 32767 (7FFFH), the control output
“open” is set and the control output “close” is switched off.

If a negative value is specified between -1 (FFFFH) and -32768
(8000H)  the output “close” is set and the output “open” is
switched Off.
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If the value specified is O, both control outputs are switched off.

The error 4EH “selected manipulated variable not in range” is
set when the limit switch is reached in the set direction.

The preferred mode is switched on with the operation switch S2
(digital input “VB-N” = O) if “open loop” is assgned as the
mode in data word DR 28.0. It is switched off with the mode
commands BR O to BR 2 or BS 1 to BS 2 (dgital input “VB-N”  =
1).

The following applies from version 5 of the IF260 and
higher:
The value can be input by the PLC with the mode command BS
2 from DW124.

Checking the correct wiring of the limit switches

The actuator only moves in the direction “open” when the digital
input “lopen-N”  is 1. If the limit switch is deliberately activated,
the control output must switch off. The same applies to the
control output “close” with the limit switch ‘lclose-N”.

If both limit switches are activated simultaneously, the error
54H “both limit switches active” must be set. This error is set to
zero again when at least one of the limit switches ceases to be
active.

Mode Switchovar

When the mode is switched from “closed loop” to “ofxn loop”
the new pulse count is accepted immediately. Any “remainder”
is ignored.

2.2.5.2 S Controller, “Closed Loop” Mode
In the “cfosed loop” mode, the structure shown in Fig. 2.16 is
nm through at each sampling instant. All input signals at point a
produce the error Xd. The actual value is always subtracted
from the setpoint  and, if applicable, the auxiliary branches are
added according to their sgns.

Xd = W - X + Al + A2

To ensure that all the values are in the same unit, the
dimensional values (actual value and setpoint value) are first
converted to percentages between O and 100.00%0. The
difference Xd is then calculated as a percentage.
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XdLD XdUD

LVM

XdLW XdW R
o

Rsl

Oead 1’ I
TAN TAB

a
band A Xd

t t
TNI IN

Fg. 2.16 S mntroller

Dead band

r

,DW 53 On threshold Xd of the dead bandTAN BFEH IEH

DW 54 On threshold Xd of the dead bandTAB BFEH IFH

The dead band masks out the control error in a certain range.
The control error only becomes effective when it leaves the
range of the dead band. This reduces the switching frequency
and helps protect the actuator. The controller can never correct
this control error, so that its accuracy is somewhat restricted.

The dead band has a hysteresis which can be specified with
the two parameters off threshold of the dead band TAB in data
word DW 54 and on threshold of the dead band TAN in data
word DW 53. Both must be between OO/. and 1OO.OOOA. The off
threshokf  TAB must never be higher than the on threshold TAN.

With the on threshold, the dead band is fixed symmetrically
arwnd the zero point for negative and positive mrrtrol error
values. If there is no dead band, the on threshold and off
threshold must be zero. The hysteresis can be selected with the
off threshold. If both thresholds are the same, the hysteresis is
zero.
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ITe dead band has the following function:

. Dead band has not yet responded
Xds TAB -> Xd. O, dead band responds
Xd > TAB -->Xd is not suppressed

. Dead band has responded
XDs  TAN -+ Xd = O, dead band remains effective
XD c TAN -> Xd is not suppressed, the dead band is exited

From the control emor, the setting change dY is calculated with
the PID differential algorithm. The value of the enor  is indicated
at monitoring point “MP Xd” (DW 102) as a percentage between
-300.00% and 30().00V0.

Limit value monitor

DW 41 LVM control error XdUD BFEH 14H

DW42 LVM control error XdOW BFEH 15H

DW43 LVM control error XdUW BFEH 16H
DW44 LVM control error XdUG BFEH 17H

The control error is monitored at monitoring point “MP Xd” with
the four-level limit monitor. Its function and parameter
assignment are described in Section 2.1.6. In the LVM status
word (DW 11 O) bits 4 to 7 are reserved to indicate limit value
violations. The four limit values must be within the range
-soo.oo~o tO 300.00~o.

PID velocity algorithm

DW31 I R, P action BFEHOBH

,DW32 TcAal  @n KP BFEHOAH

DW 33 Reset time TN, I action BFEH OCH

,DW34 Derivative action time TV, D action BFEH  ODH

DW35 TNcode ITVcde

- .-.
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Depending on the current control error Xdk, this algorithm
Wxdates  a position change dyk based on the control
parameters KP, R, TN and V. The three actions P, I and D are
parallel. The P action is set with the parameter R, the I action
with the parameter reset time TN and the D action with the
parameter derivative action time TV. All actions are also
weghted with the total gain KP. This results in the following
structure and algorithm.

Xdk

t
“l,k dYk

KP Y

4 D action TV ‘iD,k

dyk  = dyp,k  + dyl,k + dh,k

dyp,k = KP ● R (Xdk - Xdk-1)

dyl,k = 1/2 ● KP ● Ta/TN  ● ()(dk + Xdk-1)

dyD,k = ZY3• KP * TV/Ta ● [()(dk - Xdk-1) - (Xdk-1  - Xdk-z)]
+ 1/3 ● dyc),k-1

Fig. 2.17 PIDalgorilhm

The effect of the D action is delayed by a time equal to the
sampling time, providing a real D action.

A particular controller type (e.g. P controller) is set by switching
off the actions not required. To do this, the corresponding
parameters, R, TN or TV are set to zero. Since not all possible
combinations of actions result in a workable controller,
controller types D and ID as well as the parameter assignments
R = O, TN = O and TV = O are rejected with the error Of/-l
“wrong wntrolleftype in parameter set 1“.

The gain R of the P action can be assigned the values zero or
one in data word DR 31. If R = O, the P action is switched off, if
R = 1, the total gain of the P action is equal to KP. All other
values are illegal.

The I action is assigned with the reset time TN in data words
DW 33 and DL 35. Since the reset time cannot be faster than
the sampling time, the lower limit is the sampling time and the

,..+
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1P 260 Controller Function of the 1P 260

upper limit is 9999 seconds.

The derivative action time of the D action is located in data
words DW 34 and DR 35. Its limits are as follows:

Tas TVs 9999s or

Ta < TV< 150 Ta/ KP

The parameter total gain KP is specified in data word DW 32. It
is a factor (see Section 2.1.6) with the range of values -99.99 to
99.99. The value zero and all other values outside this range
are illegal. A negative total gain must be entered in two’s
complement in data word DW 32 (e.g. KP = -1.00 ---100--
FF9CH). This causes a reversal of the controller action, i.e. a
positive control error produces a negative change in the
manipulated variable. To reduce the control error, the controlled
system must convert a negative change in the manipulated
variable to a positive change in the actual value (e.g. level
control with a solenoid valve in the outflow).

Second parameter set

DW 36 R, P action BFEH 10H

DW37 Total @n KP BFEHOFH
DW36 Reset time TN, I action BFEH 1lH
DW39 Derivative action time TV, D action BFEH12DH
DW40 TNmde IIVcode

A second parameter set with different control parameters KP,
R, TN and TV can be entered in data words DR 36 to DW 40.
The structure switch RS 1 = 1 (DW 30 bit 1 =1) must also be
set. If this is the case, the parameters will be checked as in the
first parameter set (DR 31 to DW 35). An incorrect controller
type generates the error 13H ‘wrong wntrollertype  in
parameter set 2“.

The operation switch S9 switches over between the two
parameter sets. With the setting O, the first parameter set is
used and with the setting 1, the second parameter set. The
operation switch is activated with the controller operation
commands RB O and RB 1. The exception is in the preferred
mode (S2 = 1), where O is set automatically. If the complete
data block is entered during operation (commands DI 1 or EL),
O is once again set automatically since the new data block does
not necessarily contain a second parameter set.

.
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Controller Function of the 1P 260 1P 260

The following applies from version 5 of the IP269 and
higher:
In the preferred mode, the currently active parameter set
remains selected. When a data block is input, the currently
active parameter set remains selected, if possible.

The position change dY calculated by the PID algoriihm is
overlaid at point b by the output values of the auxiliary branches
when these are switched on and act on the controller output.
The auxiliary branches should then be assgned the DTI
element, so that only a change produces the output signal. If
the output signal was constant, the controller would
permanently wtput  a position change and move the actuator
continuously.

Mode switchover

When changing from “open loop” to “closed loop” pulses not yet
wtput  are lost. In addition to this, the setpoint at monitoring
point *MP W2” is set to the current actual value “MP X2” plus
the effective auxiliary branches “MP An2° if active. The control
error is then zero and the actuator is stopped initially. If a ramp
function generator has been structured in the setpoint  branch
(WSO = 1) the new setpoint input will be approached gradually
from the value at “MP W2”.  Otherwise, the setpoint input at the
next sampling instant is completely effective and the
manipulated variable could suddenly undergo a large change.

A mode switchover  in the “closed Imp” mode also occurs if the
mntrol parameters have been changed. This is the case when
the commands DI 1, DI 2 (with S9 = O), DI 3 (with S9 = 1) and
EL are executed, when the operation switch S9 is activated,
“parameter set 2 on/off” and S2, “preferred mode on”. If there is
a sudden change in the actual value caused by the operation
switch S6 (test actual value on/off), a mode switchover  is also
detected. In this case, the switchover  or change should only be
executed when the control loop is in a stable state.

The following applies from version 5 of the IP260 and
higher:
If the control parameters are charged, there is no mode change.

If the controller is disabled (RSP = 1) or the errors 52H to 54H
(see page 4-6) are active, the controller is corrected as it is
during a mode switchover.
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IP260 Structure of the Data Block

3 Structure of the Data Block
The data block of the 1P 260 controller module contains all the
data required to operate the module. The total data from data
word DW O to DW 122 can be separated into three parts with
different functions.

The first part, data word DW O to DW 15 contains the data used
by function block FB 170 for operation with the programmable
controller (see Programming Instructions).

All the parameters required to define and startup the 1P 260
can be found in data words DW 16 to DW 96. Each parameter
has an error number which is set if the parameter assgnment is
incorrect. The significance, function and emors of the individual
parameters in the controller structure are described in %xt”~ns
2.1 to 2.2.5.

The third section, data words DW 97 to DW 122, contains data
for operation. The major part (data word DW 98 to DW 122) can
only be monitored. On the other hand, data word DW 97 can
only be written to.

The following pages list the data words DW 16 to DW 122.
Their format or content is described following the list.

The following applies from release 02 of FB 170 and higher:
When using the commands BS,2 and BR,2, the block must be
extended by data words DW 123 and DW 124. Both data words
can be used for inputting a value

DW I Content IFonnat

General

16 ] DB number

17 Module Confiiraticm  with BO 4or DI 4

18 DimensicM  SK@ cifiid in ASCII

19 “

Operating range
21 ] Dimension code

22 Range minimum Bmin Dimension

23 Range maximum Bmax Dimension

Os- AG 1991 mmmwnw@7JJ2 3-1
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Strimture of the Data B&k 1P 260

..%,
DW I Content IFonnat

Samplinfatime

24 Sarnpihm time Ta Tme

, 2 5 ITa cede
start+m mode

26 Istart-up mode

27 Defdt  value forstart-up  mode DimenaiorV

Preferred mode

28 ] Preferred mode VB

29 Defauft value for preferred mode DimensiW
Percent

Ccmtmlleratmcture

30 Contrdlerstwc.  RS

31 R, P action on/off Oor 1

Parameteraet  1 with BO 2 or DI 2

. 32 Total oain KP Factor

33 Reset time TN, I action Tme

34 Derivative action time TV, D action Tme

35 TN code kw%)cfe

Parameteraet 2 with B03 or DI 3

36 I R, P action on/off Oorl

37 Total qain KP Factor

38 Reset time TN, I action Tne

39 Derivative action time TV, D action Tme

40 TNaxfe ITVcode

Limit value monitor Xd

41 LVM control error  XcfUD Percent

42 LVM control error XdUW Percent

43 LVM oontrd error XdLW Percent

44 LVM control error XdLD Percent

Manipulated variable limitation

45 Y Iinitation  YUD, Kcuntrdlerwith analog Percent
outPut

46 Y limitation YLD, K controller with analog Percent
1 I output ~

3-2
....,
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IP260 Structure of the Data Block

DW IContent IFonmt

Actuator Pararneters

47 Min. pulse chxaticm Tmin, K and S controller Time

48 AotUatorcmerat ingtirne TM, S controller Time

49 Tmin code Il?dcode

50 Minimum operating value MOV, K controller Percent
with pulse output

51 Matching factor MAF,  K controller with pulse Factor

52 CkCUpied
Dead band Scontmller

53 On threshold Xcf of the dead band TAN, Percent
Scontrolier

54 Offthreshoid  Xd of the &ad band TAB, Percent
Scuntrolier

Setpoint  branch structure
55 \ W branch structure

Weighting factor W branch

56 IWei@tin!Jf aCtOf*Wint  ~ \ Factor

Ramp generator W branch

57 Ramp-up time TH, RFG in W branch Time

56 Ramp-do wn time TR, RFG in W branch Time

59 THOocfe
Srmxthina W branch

60 Srnoothingtime TG, G1 in W branch Time

61 ] TG code

Limit vafue monitor W

62 LVM sc%.mint WLJD Dimensbn

63 LVM setpoiti WLD Dimension

Actual value branch StIUCtU~

64 IXbranch structure XS I

Weighting factor X branch

65 IWeiahtinafactor  actualva~e  FX ] Factor

Smoothing X branch

66 SmoothinqtimeTG, G1 in X branch Time

67 ITG de

Actual test value for BO 5 or DI 5

66 ]Actualvabefortest  mode in Xbranch Dimension
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SYructure  of the Data Bbck IP260

DW konkmt I Format
Limit value monitor X

69 LVM actual value XUD Dimension

70 LVM aotual vabe XUW Dimenaion

71 LVM actual vahe XLW Dimension

72 LVM actual vabe XLD Dimension .

Structure of auxiliary branch 1
73 Al branoh structure

AIS

Weighting factor Al branch

74 Iweidlti~factoraudiaryb  ranoh 1 FA1 \ Factor

Smoothing Al bmnch

75 Smoothinatime TG, G1 in Al branch Tme

76 I TG code

DT1 element Al branch

77 Tirneccmstant  TD, DT1 in Al branch Tme

78 Deiaytime  Tdel, DT1 in Al branch Tme

79 TDcode \Tdel code

Structure of auxiliary branch 2

80 I A2 branch atructure
IA2S

Weighting factor A2 branch

81 IWe~timfactorauxiliary  branch2  FA2 I Factor

Smoothing A2 branch

82 Srnoothinatime TG, G1 in A2branoh Tme

83 ITG oode

DT1 element A2 branch

84 TuneconstantTD,  DT1 in A2 branch Tne

85 Delay time Tdel, DT1 in A2branch Tine

86 TDcode
Stnwture of Y branch

87 ]Ybranohstructure  YS I

RamP function generator branch

88 Ranw.mtime TH, RFG in Y branch Tkne

89 Rampdown time TR, HG m Y branch Tmte

90 TH cede lmccde

.....

3-4 ~.
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116 “

117 Version number ’’vx.xx”
3 *Q “

I 120 ILOOP number I Controller number
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Structure of the Data Block
1P 260

DW kontent knlat
Module directory forgog

121 Identifier DB number w
122 Mentifier DB rwnberEEPROM

Setpoint input for BR 2
123 JSetpoint  input [Dimension

ManiMated van*le inLwtfor  9S2
124 Man@dated variable tiput I Percent

DW 97, value input

The value input contains the manipulated variable with the
mode oommand 0S 1, open loop oorrtroi according to PLC
manipulated variable and BR 1, closed loop control according
to PLC setpoint. With all other commands, no further entry is
necessary in this data word.

Mode command Value input in data word DW 97
K mrrtrofler ScontnMer

9S 1 open boP ace. to PLC ana.: YLD to YLJD -32768 t032767
2pt.: o% to low.
3pt.: -loo%to 100%

-BR 1 closed bop ace. to PLC Bmin to Bmax Bmin to Brnax

The following applies from release 2 of FB 170 and higher:

DW 123, setpoint input
With the mode command BR 2, a setpoint is input by the PLC
within the same limits as for BR 1.

DW 124, manipulated variable input
VWh the mode command 0S 2, a manipulated variable is input
by the PLC within the same limits as for 0S 1.

DW 98 to DW 108, monitoring points

The current values at the monitoring points are wriien to these
data words, when the monitoring command 007 is executed.

..., ,.

~,,
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IP260 Sttucture of the Data Block

DW 109 to DW 112, StStUS bits

With the monitoring command BO 8, the status bits can be
updated. These are assigned as follows:

DW 109, status of the digital inputs and digital outputs

B i t  ]Meanina
Digital inputs

o VB-N, preferred mode
1 loIH-N,  Kmit switch “open“reached
2 lclos&N, limit switch “ciose@ reached

3 RSP, disable controller
Di@tal outputs

8 RB, controller ready

9 LVM, a danqer limit has been exceeded
10 OPEN, step controller output “open”
11 CLOSE, step contmlleroukwt “cbse”
15 Short circuit sgnal from dgital outputs

DW 110, limit value monitor status

Bit Meaning
o Actual vahe bvver dame riimil XLD

1 Actual vak.ie ume rdanqer  limit XUD
2 Actual value bwer warning limit XLW
3 Actual vabe uppe rwaming limit XUW
4 Wrd error Iowerdanger limit XdLD
5 control error upper danger  limit XdUD

6 Control error Iowerwamina  limit XdLW
7 Control error upper warning limit XdUW

8 SetPoint bwerdarwer  limit WLD

9 Setpoint Upperdanger limit WUD
10 Man@ulated variable bwer limit YLD

11 Man@ulatecf variable u~er  limit YUD
12 not used
13 not used
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Structure of the Data B&k IP260

Bit 15 Bit 14 Last source of imut value
o 0 EW

o 1 PLC

1 0 PGr
1 1 I 1 PM 11

DL111, Input errors

The list of possible error numbers can be found in ~ion 4.1.

DR 111, analog input status

Bit Meaning

o Underflow analog inmt EW
1 Overflow analoq in~ EW
2 Underflow analog input Al

3 Overfbw anah  input Al
4 Urderfbw  anabcj inmt X
5 Overfbw analq input X

6 Underflow anabq input A2
7 Overfbw analog input A2
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DW 112, operating status bits

Bit status Meaning
o 0 Mode is “open loop”

1 Mode is “cbsed IWPW

1 0 Test actual value branch off
1 Test actual vahe branch on

2 0 Test setpoint  branch off
1 Test setpoint  branch on

3 0 Setpoint ramp higher off
1 Setcuxl“ tramp hiaheron

4 0 Setpoint ramp bweroff

1 Setpoint ramp bweron

5 0 Man@Mxf  variable ramp hgheroff
1 Manbulatsd  variable ramp higher on

6 0 Man@ated variable ramp bwer off

1 ManWated variable ramp bweron

7 0 Parameter set 2 off

1 Parameter set 2 on

8 0 Interpreter finished
1 hlterpreter active

9 0 Manual  disable (access from PLC)
1 Manual release (access frcm PG)

10 0 No DB in RAM

1 DB in RAM

11 0 No DB im EEPROM
1 DB in EEPROM

12 0 Contrdlsrnot  OK

1 CcmtrdlerOK

13 0 Controller not active in process

1 C@rdler  active in process

14 0 No PLC failure

1 PLC failure

15 0 Preferred mode off

1 I Preferred rrmcfe on

@ Simmns  AG 1991 C79W0-BSS76US7U? 3-9



Stnmture of the Data Bbck 1P 260

DW 113, PLC interface error

The error numbers O to 6 are possible. The monitoring
command BO 15 reads the error number into data word DW
113.

O: no error
1: general transfer error
2: requested data not available
3: no memory space forthe data block
4: wrong command
5: utility command DI 1 or monitoring command BO 1 not

yet completed, new command not yet acceptable
6: job list full, mmmand cannot be executed, it is discarded

DW 114 to DW 120, identification

Type:
“IP260” as ASCII string, cannot be overwritten (DW 114 to DW
116).

Version:
version of the firmware “VX.XX”,  cannot be overwritten (DW 117
to DW 119).

Loop number:
0-99, only used for documentation (DL 120).

Controller no.:
0-99, only used for documentation (DR 120).

Using the monitoring command BO 6, identification output,
these data words are updated. With the identification input
(utility command DI 6) only the data word DW 120 (loop and
controller number) is transferred. This input is stored with an
existing data block in the EEPROM if the system command ES
(write to EEPROM) is executed. Otherwise, the loop and
controller number have the default O when the 1P 260 is
switched on.

DW 121 to DW 122, module directory

The module directory is read into these data words with the
monitoring command BO 9. The code in DL 121 and in DL 122
indicates whether or not a data block is available in the RAM or
in the EEPROM (code = O or code = FFH). If the code is zero,
the corresponding data block number will be located in DR 121
and in DR 122.

.4., .
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4 Status Condition Codes

4.1 Errors and Possible Causes

An error is detected by the firmware each time a mmmand or
information is input. If the last command or information was free
of errors, the error number is O and a previous error is cleared.
The four errors 52H to 55H are not generated by a command or
information but automatically by the finmware  during controller
operation.

The enor is located in data word 111 left(DL111) and is
updated with the monitoring command 608.

During operation with the automation system using FB 170, it is
possible to simplify the error output. The bit DFEH (data error)
in FB 170 is 1 when an error occurs, i.e. the error has changed
and must be updated. The monitoring command 608 is then
sent automatically by FB 170. This must therefore have a value
equal to O when called in data word DR 7 (see Programming
Instructions).

The following applies from version 5 of the IP260 and
release 2 of FB 170 and higher:
The input error can also be read with monitoring command BO
11, This is executed automatically if the value 11 is entered in
data word DR 7.

The error numbers O to 3DH are parameter and data errors.
They occur when incorrect data are entered with a utility
command. In the em’or list the message is followed by the
permitted range for a particular parameter and the data word in
which the parameter is located.

OOH: error free

OIH: wrong DB number (DB number: 1 to 255), DR 16

02H: wrong module configuration, DW 17

03H: too many decimal places for the dimensional values
(code: O to 4), DW 21

04H: Bmax wtsidethe permitted limits (Bmax:  -9999to
9999),DW  23

05H: Bmin outside the permitted limits (Bmin: -9999to Bmax
-l), DW 22
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4-2

06H: sampling time not in the limits (Ta: 20 ms or 60 msto
9999s, or not multiple of 20 ms) DW 24 and 25

07H: start up, controller mode not allowed (see mode
mmmands BS and BR, with the S controller BS O is also
illegal), DR 26

08H: default value forstatt  up not in range, DW 27valid
setooint W: Bmin to Bmax valid manipulated variable Y:

- K controller with analog output: YLD to YUD
- K controller point (AMF = O) : Oto 100.00%
- K mntroller3  point (AMF #0) : -lOO.OOOAto  100.OO’YO
- S controller : -32768 to 32767

09H: default value for preferred mode not in range, DW 29 as
for error 08H

OAH: KP1 not in the limits (KP: 0.01 to 99.990r -0.01 to
-99.99), DW 32

OBH: RI not within the limits (R: O or 1), DW 31

OCH: TN1 not within the limits (TN: Tato 9999 s), DW 33
and 35

ODH: IVl not within the limits (TV: Ta to 150 Ta/Kp), DW 34
and 35

OEH: wrong controller type in parameter set 1 (P, Pl, 1, PD,
PID), DW 31 to DW 35

OFH: KP2 not within the limits (KP: 0.01 to 99.99 or -0.01 to
-99.99), DW 37

10H: R2 not within the limits (R: O or 1), DW 36

1lH: ~~24~t within the limits (TN: Tato 9999 s), DW 38

12H: TV2 not within the limits (TV: Ta to 150 Ta/Kp or
TV> 9999 seconds), DW 39 and 40

13H: wrong controller type in parameter set 2 (as for error
OEH), DW 36 to DW 40

14H: XdUD not within the limits (XdUD: -300.000/. to
300.000/0), DW 41
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15H: XdUW not within the limits
(XdUW: -300.00% to XdUD - 1), DW 42

16H: XdLW not within the limits
(XdLW: -300.00% to XdUW - 1), DW 43

17H: XdLD not within the limits
(XdLD: -300.00% to XdLW - 1), DW 44

18H: YUD not within the limits (YUD: O to 1OO.OOO/.), DW 45

19H: YLD not within the limits (YLD: O to YUD - 1), DW 46

I AH: Tmin not within the limits (Tmin: 20 ms or 60 ms to 9999
seconds, or not a multiple of 20 rns, or for
K contr. with pulse output: Ta / 32767 to Ta
S contr. : TM / 32767 to TM, DW 47 and DL 49)

IBH: TM not within the limits (as for error 06H),
DW 48 and DR 49

ICH: minimum operating value not within the limits (MOV: O to
50.00%), DW 50

IDH: matching factor not within the limits (MAF: O to 99.99),
DW 51

1 EH: on threshold of dead band not within the limits
(TAN: O to 100. OO%), DW 53

1 FH: on threshold of dead band not within the limits
(TAB: O to TAN), DW 54

20H: weighting factor in W branch not within the limits
(FW: 0.01 to 99.99), DW 56

21H: ramp-uptime in W branch not within the limits
(TH: Ta to 10000 Ta or 9999 seconds), DW 57 and DL 59

22H: ramp-downtime in W branch not within the limits
(TR: Ta to 10000 Ta or 9999 semnds), DW 58 and DR 59

23H: smoothing time for GI in W branch not within the limits
(TG: Tato!3999seconds  orTas TGs 32767*TG ),
DW 60 and DR 61

24H: WUD not in working range (WUD: Bmin to Bmax), DW 62

25H: &VD~ot  in working range (WLD: Bmin to WUD - 1),

26H: factor in X branch not within the limits (FX: 0.01 to
99.99), DW 65
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27H: smoothing time in X branch not within the limits (TG: Ta
to 9999 seconds or Tas TGs  32767’TG), DW 66 and
DR 67

28H: actual value for test mode in X branch not within the
limits (X-test: O to 100. OO”A), DW 68

29H: XUD not in range (XUD: Bminto  Bmax),  DW 69

2AH: XUW not in range (XUW: Bminto  XUD - 1), DW 70

2BH: XLW not in range (XLW: Bmin to XUW - 1), DW 71

2CH: XLD not in range (XLD: Bmin to XLW - 1), DW 72

2DH: weighting factor in Al branch not within the limits
(FA1 : 0.01 to 99.99), DW 74

2EH: smoothing time for GI in Al branch not within the limits
(TG: Ta to 9999 seconds or Ta < TG < 32767*TG), DW
75 and DR 76

2FH: time constant D action for DT1 element in Al branch not
within the limits (TD: Ta to 9999 seconds ), DW 77 and
DL 79

30H: delay time for DT1 element in Al branch not within the
limits (Tdel: Ta to 9999 seconds or
Tdels  Tas 32767*Tdel),  DW 78 and DR 79

31H: weighting factor in A2 branch not within the limits
(FA2: 0.01 to 99.99), DW 81

32H: smoothing time for GI in A2 branch not within the limits
(TG: Ta to 9999s or Tas TGs  32767*TG), DW 82 and
DR 83

33H: time constant D action for DT1 element in A2 branch not
within the limits (TD: Ta to 9999s ), DW 84 and DL 86

34H: deiay time for DT1 element in A2 branch not within the
limits (Tdel: Ta to 9999 seconcfs or Tdeis  Ta <
32767*Tdel), DW 85 and DR 86

35H: ramp-up time for RFG in Y branch not within the limits
(TH: Ta to 10000 Ta or 9999 seconds), DW 88 and DL 90

36H: rampdown time for RFG in Y branch not within the limits
(TR:  Ta to 10000 Ta or 9999 seconds), DW 89 and DR 90

.,,.,, .,,
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37H: master/slave mode illegal

38H: master/slave mode illegal without YR

39H: illegal A2 branch structure

3AH: modifying the module configuration (DW 17) or the
controller type (bit O orbit 3 in DR 30) without controller
disable “RSP” illegal

3BH: wrong loop or controller number (no.: O to 99), with utility
command DI 5

3CH: EEPROM content is incorrect, with system command EL
or starting up the module with DB in the EEPROM

3DH: EEPROM programming error, with system command ES

The error numbers 40H to 55H describe errors during
operation. They are generated either when interpreting
commands or automatically during operation.

40H: controller not OK, mode and controller operation
commands not allowed

41H: digital input VB-N = O, i.e. preferred mode has priority, no
mode or controller operation commands are allowed

42H: preferred mode still active, no controller operation
commands allowed

43H: no DB in RAM

44H: no DB in EEPROM

45H: access from PLC illegal, except manual block

46H: access from PG illegal

47H: ramp function illegal, value input from EW

48H: ramp function illegal in current mode

49H: test setpoint branch illegal

4AH: required status is already set

4BH: ramp generator not selected

4CH: parameter set 2 not selected

4DH: selected setpoint not within range, see error 08H
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4EH: selected manipulated variable not in range, see error 08H

4FH: PG pb list full, wait until interpreter is finished

50H: PC job list full, wait until interpreter is finished

51H: command not allowed

52H: problem with analog output X

53H: short circuit on dgital output

54H: both limit switches active

55H: master failure detected

4.2 Process Statuses

The process statuses cover the actual values of the four digital
inputs and fwr digital outputs, any short circuit message from
the digital outputs, the limit value monitor status, the analog
input status and the operating statuses.

The process statuses and the errors (DL111 ) are all read with
the monitoring command BO 8.

Some of the process statuses indicate errors on the process
side. When one of these process statuses changes the process
error is set.

The process status consists of the following:

. the analog input status (DR 111)
● the limit monitor status (DW 110 bit O to bit 11)
. the short-circuit signal of the digital outputs (DW 109 bit 15)

and
● the limit switch monitoring for the S controller (DW 109 bits 1

and 2)

The response of the module varies. The violation of a limit
value only leads to a bit being set in the limit value monitor
status word. On the other hand, the module is not operable if
the analog inputs are not acquired without errors during the
module start-up.

During operation the module responds to an error in the actual
value acquisition, the short circuit signal from the digital outputs
and with the S mntroller the message that both limit switches
are active by stopping the controller in the “closed loop” mode
and to continuing to correct its settings.

4-6 ~.
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The following applies from version 5 of the II%%(I and
higher:
The response to one of these errors can be programmed (see
page 2-1 1).

When operating within the automation system, the bit PFEH
(process error) in FB 170 indicates whether one of these four
statuses has changed. If this bit is set, the current process
status should be read with the monitoring command BO 8. After
reading all the status bits, the bit PFEH is reset. The monitoring
command BO 8 can also be sent automatically by FB 170.
When called, this must have a value equal to zero in data word
DR 7 (see Programming Instructions).

Chapter 3 describes the structure of process statuses.

The following applies from version 5 of the module and
firmware version VI.3 and release 2 of FB 170:
Reading the process status and acknowledging the process
error is also possible with the monitoring command 6011. The
monitoring command BO 11 is executed automatically by FB
170 when data word DR 7 is equal to 11 (see Programming
Instructions).

0simllmt6 m 1991 c790cos&576-c497-oz 4-7



1P 260 Master/Slave Operation

5 Master/Slave Operation

5.1 Principle

Two modules are required for master/slave operation. One
must be definaf as the master (RS2 = O, DR 30.2= O) and the
other as slave (RS2 = 1, DR 30.2= 1).

Both modules must have identical parameters, except for
structure switch RS2. Commands to set new modes and input
new values by function block FE 170 must be identical for both
blocks, one immediately after the other. Each module must
have its own data block in the programmable controller.

Master/slave operation is not possible with the K controller with
pulse output. If this controller type is selected, the error37H
“master/slave mode illegal” is set.

The master module operates without any knowledge of the
slave module just as in single operation. Its digital output ‘RB”
blocks the slave module. If the master module is no longer
operational, i.e. the status “controller not OK” is set and
therefore digital output “RB” = O, the slave takes over the
controller functions.

The module is no longer operational when:

● its 24 V load voltage fails
● a hardware fault causes faiiure of the internally generated

voltage or
c the watchdog timer of the microprocessor elapses.

Despite the status “controller OK’”, the slave suppresses the
digital output signal “RB” as long as its digital input “RSP” is
active. It only sets its digital output “RB” = 1 when the master
fails. The slave signals the failure of the master with the error
55/+ “master failure detected”. The next time a command is sent
to the slave module or when the master restafis, this error is
cleared.

Depending on the controller type, special wiring of the digital
input “RSP” and the digital output “RB” and the manipulated
variable outputs is required on both modules.
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5.2 K Controller with Analog Manipulated Variable Output

The slave module reads the manipulated variable output by the
master via auxiliaty branch 2, which serves as a feedback
branch and then updates its algorithm. This means that the
manipulated variable calculated by both modules is always the
same. When assigning parameters to the slave module,
auxiliary branch 2 must be switched on as feedback (error39H
“illegal A2 branch structure?.

Master Slave

RB RB
RSP FEW
&?

Yext
Y

Process

Fig. 5.1 WstWalave  wiring - K controller

The manipulated variable applied to the output Y of the slave
module acts on the process.

Failure and replacement of the master module

If the master module is no longer operational, its dgital output
“RB” = O is set to zero and it switches over to the external
manipulated variable. 125is releases the slave with “RSP” = O
and the slave sets its digital output “RB” = 1 after a maximum of
20 ms. The slave module then becomes active and continues to
function in the selected mode.

1

Caution:

A
within the switchover time of maximum 20 MS, the manipulated
variable is open. The actuator must latch for at least this length
of time.

After switching off its power supply, the failed master module
can be removed and replaced by another. Insert the new
module, then connect the module to the process and switch on
the power supply.

5-2 fasimsmsm 1s91 c7woms57s4xs7-CQ
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Caution:

A
when using the current signals 0/4 to 20 mA, the auxiliary input
2 of the master module must be jumpered before the process
connector is removed (connection connector X4/19 to X4/20).

During the module start up, the manipulated variable of the
master module is updated via auxiliary input 2. Following a
correct start-up, the master signals “RB” = 1 and therefore
disables the slave. After a maximum of 20 ms, the slave sets
“RB” = O and therefore releases the master. The master/slave
operation continues in the same way as before the master
failed.

Caution:

A
following its statt-up, the master executes the start-up mode,
this must be the same as the mode currently running in the
slave.

If the new module does not have a data block in the EEPROM,
it will be assigned the corresponding start up mode following
the start-up. Once the master has then taken over operation,
the start-up mode can be changed and the data block saved in
the EEPROM.

If the new module does contain a data block, it must be deleted
or modified before the link is established.

Failure and replacement of the slave module

The slave module has failed when the status “controller not OK”
is set. The master does not recqnize  a slave failure, since
“RBW remains O.

A
Caution:

before the failed module can be removed, its power supply
must be switched off and the manipulated variable Imped
through to the process using a bridge between the manipulated
variable outputs Y of the master and slave modules
(connection master connector X4/12 or 13 to slave mnnector
X4/1 2 or 13). After the new module has been inserted, the
jumper can be removed immediately.

I
I

The new module must have the same parameters assigned as
the faikxf module. Following start-up, its mode must be the
same as the mode currently set on the master.

‘a Simnensm  1991 cmxoaa576-G19742 5-3
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5.3 S Controller

The manipulated variable outputs of the two modules are
connected directly with each other. WNh the controller block
“RSP”. 1, the outputs of the slave are switched off, although it
is operating parallel to the master module in the same mode.

Master Slave

RB RB

RSP RSP

OPEN kl 1A OPEN
CLOSE CLOSE

EA

Fg. 5.2 Masterklavewiring  - S controller

Failure and replacement of the master modufe

If the master module is no longer operational, its digital output
“RB” will be set to zero and it will switch over to the external
manipulated variable. “RSP” = O releases the slave and the
slave sets its digital output “RB” = 1 after a maximum of 20 ms.
The slave module then becomes active and continues to
function in the selected mode.

After switching off its power supply, the failed master module
can be removed and replaced by another. Insert the new
rrmdule, then connect the mcdule to the process and switch on
the power supply. Following a correct start-up, the master
signals “RB” = 1 and therefore disables the slave. After a
maximum of 20 ms, the slave sets “RB” = O and therefore
releases the master. The master/slave operation continues in
the same way as before the master failed.

Caution:

following its statt-up, the master executes the start-up mode,
this must be the same as the mode currently set in the slave.

If the new module does not have a data block in the EEPROM,
it will be assigned the corresponding starl up mode following
the start-up. Once the master has taken over operation, the
start-up mode can be changed and the data block saved in the
EEPROM.

5-4 ~.
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If the new module does contain a data block, it must be deleted
or modified before the link is established.

Failure and replacement of the slave module

The slave module has failed when the status “controller not OK”
is set. The master does not recognize a slave failure, since
“RB” remains O.

Before the failed module can be rernowxf,  its power supply
must be switched off. The new module must have the same
parameters assgned  as the failed module. Following start-up,
its mode must be the same as the mode currently set on the
master.

5.4 Starting Up the Master/Slave Combination

Both modules must be inserted in the frame, following which
the suitably wired process is connected to the connectors of
each module. Make sure that all the analog and digital signals
not required for the combination are wird identically.

To prevent the slave module recognizing a master failure
although the master is still starting up or is still switched off, the
slave waits until the master signals it is ready for operation. If
this does not happen within approximately 2 seconds, the slave
module recognizes the master failure.

This is also prevented by switching on the power supply and
assigning parameters to the master first. Once the master has
sgnalled “RBW = 1, the slave module can be switched on and
parameters assigned.
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Introduction 1P 260

1 Introduction

The program package COM 260 which runs on the PG,
provides you with user-friendly support for installing, starting
and programming the 1P 260. All the functions are executed by
making entries in interactive screen forms (input fields) and
using function keys.

When you create data blocks for the 1P 260, you can transfer
the data to the module or to a floppy or hard disk.

You start COM 260 by selecting the package from the Komi
(command interpreter). At the Komi level, a brief description of
COM 260 can be output with cF3>. Load COM 260 by pressing
cF1> and the first screen form with the logo of COM 260 is then
displayed. Starting from this screen form, <Fl> (START) brings
you to the presetting screen form.

In the presetting screen form, you set the mode with cF>
(ONLINHOFFLINE).  If there is already a connection to the
1P 260, it is no longer necessary to switch to online. If, however,
you require the offline mode, you can switch over with <F>
(ONLIN130FFLINE).

You can enter the loop and controller number to distinguish the
modules here. If there is no mrrect data block on the module,
you can set the loop number and mntroller number. In this
screen form, you also select the drive in which the data blocks
will be stored and you also select the name of the file for these
data blocks.

If you are creating a file for the first time, the plant designation
and name of the operator will also be required. This information
is also included in the file. In addition to this, the date is read in
from the internal clock.

If yw press function key <Fl>  (ENTER) yw branch to the main
menu. The identification of the module is always displayed in
this screen form.

Using the function keys, you can input, wtput, modify, delete or
transfer mntroller data blocks. Test funct”ons  are available with
function key <F3> (TEST).

The screen forms are, as far as possible, self-explanatory. It is,
however, advisable to use the instructions while getting to know
the screen forms. The descriptions in the instructions show the
screen forms and explain the input and wtput  fieids. The
function keys for each screen form are also explained.

.
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1-2

The output fields in the screen forms are used to dispfay COM
260 statuses and parameters and are marked in the following
description by
———

I 1
——— J

Complete the input fields of the screen forms using the
alphanumeric keyboard or function keys (help function). These
fields are displayed inversefy on the screen and are
represented in this description by

Press the RETURN key to jump to the next input fiekf. You can
also edit within the input fields using the arrow keys. Error
messages and COM 260 status displays are always displayed
in the last line before the menu. The error messages are
displayed preceded by the error code.

Example:

F54 data block does not exist.

These instructions describe COM 260 version V2.O.
Version V2.O has been adapted to the functional modifications
of the 1P 260 from Version 5 and hgher.

These include: structure of the actual value branch,
structure of the setpoint branch and
programmable response to external errors.

e!3unas% ls?al Cmmwswxolu?
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2 Definition of Terms
PLC: programmable controller for SIMATIC S5

Operating system: COM 260 runs under the operating system
S5-DOS. Remember that S5-DOS
comprises the operating system PCP/M%6
and the functions from the ZEFU diskettes.
These functions are started with “S5”. If it is
not already available, this operating system
must be ordered separately.

COM 260: programming package for user-friendly
operation of the intelligent peripheral module
1P 260 using a programmer.

1P 260:

Menu:

Function key: in terms of the COM 260 programming
package, function keys are the eght keys
Iabellti  cF1 >...eF8>situated immediately
below the screen on the keyboard.

intelligent peripheral module belonging to
the SIMATIC S5 spectrum. This module can
be used to implement a single control loop.

the function keys are displayed inversely as
rectangles with the key labels <Fl >...<F8>
and a text explaining the current function of
the key.

PG: programmer for SIMATIC S5 (e.g. PG 635,
PG 675, PG 685).

Screen form: the form displayed on the screen for
entering and displaying data.

The following conventions have been used in these instructions
for all commands to the programmer:

●

●

●

The equality sgn (=) at the beginning of a line indicates the
beginning of a new activity.
The greater than character (>) at the beginning of a line
indicates a keyboard input.
In this description, inputs are preceded by the character
displayed by the particular program as a system prompt.
The characters to be entered are then printed in upper-case
characters in bokf face.

@Skmem  AG 1991 G9XGSS576-CS01+2 2-1
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● cCR> stands for the cretum kep key.

● cF1 >.,. <F8> stand for the function keys F1 . . F8.

esimlenmffi  1s91 c79ilo@Bs76.cwe
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3 Installation

3.1 Consignment

The manual for the COM 260 package includes these
instructions and a diskette with the file:

S5PECI IX.CMD

COM 260 runs urder the operating system S5-DOS which, if
not available, must be ordered separately. To starl COM 260,
the following program package and in some cases S5-DOS
must also be available, depending on the programmer:

s PG 635: 6ES5635-2SA21
● PG 675: 6ES5675-2SA21
. PG 665: 6ES5665-2SA21
● PG 695: 6ES5695-2SA21
. PG 730: %-DOS installed on the hard disk
. PG 730: S5-DOS installed on the hard disk

3.2 Setting the Configuration Register

If the operating system S5-DOS has not yet run on ywr PG,
YOU must set the configuration register of the PG using the test
diskette. The configuration register includes the memory
capacity, the drive mnfiguration and other PG characteristics
necessaty to inform various programs (e.g. S5-DOS) of the
hardware configuration. To set the configuration register insert
the test diskette supplied with the PG in drive A: and startup
the l% either with “power on” or using the key switch. Reply to
the prompt “MODIFY CONFIGURATION?” with “Y” and then
mark the appropriate information with “+” and the non-relevant
information with “-”. After replying to all the prompts, you can
remove the test diskette and then continue following a cold
restart with PCP/M. The contents of the configuration register
are non-volatile.

3.3 Working Copy of the COM 260 Diskette

Before you use the oriiinal COM 260 diskette, you should
create a working oopy and put the original away for safe
keeping. To do this, use the PCP/M utility “DSKMAIN7 with
whioh you can check, format and oopy diskettes.

. . . . . .
esbmem AG 1ss1 c7somss57s-c501u2 3-1



Installation IPZ60

3.3.1

3.3.2

3-2

Programmers with One Floppy Disk Drive (PG 665/695)

>

PCP/M system diskette”1 of n“ in drive A:
Start the PG with the power switch or key switch
bDSKMAINT&R>
New diskette in drive A:
<F5> <Fl> Y <F8>

COM 260 diskette in drive A:
<F3> <Fl>
Formatted diskette in drive A:
<Fl> Y
Insert the diskettes required by DSKMAINT  in
drive A:. l%e COM 260 diskette is the source
diskette and the newly formatted diskette is
the destination.
<F8B*

Programmers with Two Floppy Disk Drives (PG 675/635)

.

.
>
=
>
=
>
>

PCP/M system diskette”1 of n“ in drive A:
Start the PG with the power switch or key switch
ADSKMAINT  <CR>
New diskette in drive A:
<F5> <Fl> Y <F8>

COM 260 diskette in drive B:
<F3> <F% <Fl> Y
<F8> cF6

3.4 Configuring the System

3.4.1 Programmers without a Hard Disk (PG 675/635)

To work efficiently with COM 260, it is advisable to generate a
system diskette containing all the required programs, i.e.
programs from the software package “PCP/M” must be oopied
to a disketle:

=
>
.
>
>
>
>

PCP/M system diskette”1 of n“ in drive A:
Start the PG with the power switch or key switch
hDSKMAlNT4R>
New diskette in drive B:
<F5> <F3 Y <F8> <F8>
&PIP &R>
● BAXWM.SYS[R ~<CR>
● B:=CCP.CMD[R Vl <C%

~,
%lmm’ffilw  c1901wBm6csol-a2
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Depending on the S5-00S version you are using, various
packages must now be copied onto this diskette. The names of
the individual parts (see product information, SIMATIC S5 Basic
Package) are as follows:

Tools and drivers

● Drivers
● S5-TOOLS
●  CP-SPTOOLS
●  ES-SPTOOLS
.  MVTE-SPTOOLS
●  SF-SPTOOLS

S5 command interpreter

●  S5-KOMI
●  S5-KOMI-UPS

S5 utilities and overlays

● PRINTER - PARAMET
●  S5DEZF37.VER

For S5-DOS  stage 3 and ZEFU VI.0 or higher, this would then
be as follows:

.
>
>
>
>
>
>
>
*
>
>
>
>
>
>

ZEFU diskette(s) with the required files in drive A:
*B:45WXOOOH.CMD[R  V’j<CR>
*B:=S5WX1 OOX.CMD[R Vj<CR>
● B:=S5WX2WX.CMD[R !/J<CR>
*B:=S5WX201X.CMD[R Vl<CR>
● B:=S5WX2WX.CMD[R VICCR>
● B:45WX204X.CMD[R ~<CR>
● B:S50XS02X.CMD[R ~<CR>
● B:=S50ES02X.DAT[R ~<CR>
*B:=S5KXS02X.CMD[R VJ<CR>
● B:=S5KES92X.DAT[R ~<CR>
● B:=S5DEZF37.VER[R Vl<CR>
● B:=S5.CMD[R Vl<CR>
● BS5KES01X.DAT[R Vj<CR>
● <CR>

This diskette now oontains the operating system and all the
S5-DOS programs required to work with COM 260. [f this
system diskette functions correctly, it shoukf be physically write-
protected, since the diskette will only be read when working

.
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with COM 260. To avoid havirm to regenerate a Wstem disk~e
if the diskette is damaged or I&t, make a copy of~his diskette
and put it away for safe keeping.

Apart fmm the system diskette, you also require the COM 260
diskette on which you will later store the controller data blocks.
This diskette is generated by formatting an empty diskette
(DSKMAINT) and then copying the COM package to this
diskette.

= PCP/M system diskette”1 of n“ in drive A:
> APIP <CR>
= newly formatted diskette in drive B:
= COM 260 diskette in drive A:
> ● B:=S5PEC11X.CMD
> * <CR>

3.4.2 Programmers with a Hard Disk (PG 66!5/695)

Programmers with a hard disk have a greater storage capacity,
so that almost all programs and data are directly aooessible.
This means that several SIMATIC program packages oan be
located on the same disk.

3.4.2.1 Installing PCP/M
If your programmer is new and PCP/?vl is not yet installed, you
rrwst first format the hard disk with the PCP/M utility
“HDFORM6”  (see PCP/M instructions).

I Note

+) from version 1.0/5 (1.0/6 for the PG 695) HDFORM6  is
replaoed by HDPARTY. Refer to the relevant section of the
manual.

I

A Caution

when you format the hard disk, all programs and data on it
are bst!

3-4 *,
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. PCP/M system diskette”1 of n“ in drive A:
= start the PG with the power switch or key switch
> lb HDFORM6 <CR>
. enter the capacity of the hard disk, for example 12 Mbytes
> 12
> Y

1 . Note I

+) if your programmer has one floppy disk drive, the hard disk
has the logical name “B:”. The operating system prompt is
then “B”.

The programs on the PCPiM diskette must now be copied to
the hard disk.

= PCP/M system diskette”1 of n“ in drive A:
= start the PG with the power switch or key switch
> A PIP <CR>
> ● B:=*.* <CR>

If PCP/M was supplied on more than one diskette, the
programs from the other diskettes should also be copied onto
the hard disk.

. next PCP/M system diskette in drive A:
> ● B:=*.* <CR>

After the last diskette has been copied, press <CR>
to terminate the copying program “PIP”. Since all the PCP/M
system programs are now on the hard disk, this can now be
selected as the preset drive:

> b B:<CR>

The operating system then searches for all programs on the
hard disk, unless a floppy disk drive is explicitly specified. To
avoid the programs being accidentally deleted and to allow
them to be used in all user areas, yw should assign the
attributes “read onty” (RO) and “system” (SYS) using the utility
SET.

> B> SET B:*.*[RO SYS] <CR>

es-m 19s1 cnowass7s-c501e 3-5
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3.4.2.2 Installing COM 260
The following description assumes that S5-DOS is installed on
ywr PG. If this is not the case, refer to the seotion  “Installing
PCP/M”.

->..,

To install COM 260 on the hard disk, sirrply  copy the file
S5PECI 1 X.CMD from the COM 260 diskette supplied to the
hard disk and assign the attributes “ROW and “SYS”.

= start the PG with the power switch or key switch without
diskettes in the floppy disk drive

. COM 260 diskette in drive A:
> B> PfP B:=A:S5PEC11X.CMD  <CR>
> BSET B:S5PEC11X.CMDIRO,SYS]  <CR>

3-6 es&nmm AG 1991 c7mo&Bss76Gol-CQ
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4 Starting COM 260

The following description assumes that the preparations
outlined in the section “Configuring the system” (generating a
system diskette or installing COM 260 on the hard disk) have
been carried out.

= Wfih PGs without a hard disk, the prepared system
diskette is inserted in drive A: and the data diskette in
drive B:

= Wth PGs with a hard disk, drive A: must not have a
diskette inserted

. Start the PG with the power switch or key switch

Enter S5 to bad the KOMI in the working memory of the PG.
While S5-DOS is being loaded, the KOMI screen form appears
as shown below:

SIMATIC S5 : S5 - KOMI
Serial-No.: xxxx-yyyy-zzzzzz All rights resewed
Copyright (C) 1986 SIEMENS AG

Following this, you can select the required program in the
“PACKAGE SELECTION” screen form, in this case COM 260,
by moving the cursor with the arrow keys. By pressing function
key cF1> (PACKAGE) the program is loaded from disk. Once
this is mmplete, the first COM 260 screen form is displayed,
the logo screen form.

. .
esintnms  AG 1991 c7soat-sss7Mxolaz 4-1



I  .W—--—-—–-....e...-.......—-.--”---------- ..-7.-’-.... . . . . . . . . . . . . . . . . . ..,........:=. .- .
m. . . . . .,..,-,..,.  *..*.+..,,...$ . . . . .,. ,,. ,, .,..:  ,,. . ,.,.  WXJ

Starting COM260 IP260

4-2

Copyright (C) by SIEMENS AG

Cccccc
Ccccccc ~g%%o WIMM  MM’#i

222222 66666 0000000
;;22227 666666

cc 00 MM MWMMM
00000000

cc 00 MM M ~4
00

2 2
000

%
%

00 MM
0 0  0 0 0

%
22 666666

0 0 00 MM MM
00 0 00

666 66
cc 00 MM

0 0 0  0 0
22=

(XZ’=CWC % 0 0 0 0 0  M M Mi!
000

2222222 %;;6;!
0 0 0 0 0 0  M M

;;o;&o:;O
MM 2222222

——1 serial No.:  7 9 9 4 - 0 0 8 9 (  ‘

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
gf#*####~j &}#~$*;;~}} i;z$;’m:$!$zi l%:lg%xili $~;~~~:::$; i;ii;:m!j:;::: jij;;~:~j~~~ ;;xj;~:~~~;

,., ...,.,.,.,.,.,.,.,.,  ,,.,.,.,.,.,.,,..,.,.,. ,. .,.,.  ;.,,.  .,....  . . . . . . . . . . . . ... ;,.<;  . . . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .. . . .. . . . . . . . . . .. . . . . . . . . :.:.:.:.,.:.:.:.:.:.:.:.:.:.:.:.:.:,:.:.:.:.:.: . . . . . . . . . . . . . . . . . . . ., . . . .,.,,,.,,,.,,,.,,,,,.,,,,..,.,.,...,, ,.:,:.,.:.,.:.:.,.,.,,:.,,,,,.:,:.,.:,:,:,:.:. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .,.:.,.:,:.:,:.:,,.:.......,.,.....,.,.,.:.,,..

Version: ➤——1

:w,&. ,& = klpUt  fieldW.%?- r––––J OMPUtfMd

Fig.4.l  Logo saeen f o r m

This screen form shows the logo of the COM 260 package, the
version and the serial number.

Description of the output fields:

Version: this fiekf indicates the COM 260 version.

Serial no.: each diskette has a serial number which is
displayed in this field.

Significance of the funotion keys:

<Fl>: .cFl> branches to the next screen form, the presetting
screen form.

@siamlm& 1s91 c79Llww576c501-u?
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<F8>: you can exit COM. The program prompts yw to
confirm your intention.

If yw press cF1> (START), you branch to the presetting soreen
form. Before displaying the presetting screen form, COM 260
ohecks  whether it can establish an ONLINE connection to the
1P 280. If this is possible, the program switches to ONLINE, the
identifier of the module is read and entered in the presets
screen form. Fmm version 2 and higher the input fields for loop
and controller number are displayed in non-inverse wtput fields
if a manual disable is active.

——————=

‘, DEVICE: ~ ~ FILE: r— — J .260——————————

Drive ~Q
File name ‘rw=~$j$$$j.260$&.>..

Plant designation : $H?#$x....,.-..,..,.
*>*l>.**>~>\~:

..’.W<.::!::.:.:.....:.:::+:*,.+:...~~:i....::.:.:.:.  . . .. .. %.:
Generated by : ?W$j&Wz/j!;+

Generated on :
..+@&$-,~:,
L — — J

Operating mode : ——

Loop no. ~=-:

Controller no. : #ij#

Firmware: ~ ~ : r—l——

PG date - time : ~ $&W ~:~:+>~:: - ,_m . *W . *. }:$..\\Y~~.+>$

gg~~:f;fij ~~;~::”’’’’’’”””’”””’ >+?””’’’’” :::.::.::. ,:..:..:...?....:...:....:.... .,...,.,:.,.,.,.:...:,:.:.,.:,..,.,,,.:. ,,.:,,,,.,.;,;..........;,,2.;,;:,,,,.;, ,;,;,,,;,:,;,,,,.,..,,,,,,,:.,,,;,,,,,,,,,
..,G:N;:$ ij::;i.m;ji:ji ~;~{;:~~~~:}, :j:;~~q:j~~ j:~~~:j~;:j:.: $;;;j~~::;;: :;;~:~~$:;}:

. . . . . . . . . . . . . . . . . . . . . . . ..... . . . . . .. . . . . . . . . . . . . . . ,,. .,.,.,.,.,.+!,,,,.,.,........,...........,. ,...,.,.,...,.,.:.,.,...,.,.....,,....,.,.,,..,.,. . . . . . . . . . ,,, ,., ,. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
DATE/ PRINTER

I n p u t  f i e l d
———
[ — — J = CXJtputfield

Fig. 4.2 Pfeaetlmg  Smeerl form
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Starting COM 260 IP260

Description of the output fields:

P R E S E TT I N G is entered in output fiefd 2 of the header.
All other output fields remain empty.

Generated on: this field shows the date on which the
selected file was generated if the file already
exists. If a file is being created for the first
time, the current date is read in fmm the
internal clock.

Operating mode: the mode selected with cF> (ONLINE or
OFFLINE) is displayed.

Firmware: immediately after “firmware”, the type of “1P
260” module is displayed. In the next output
field the version of this firmware is
displayed. This is displayed in ONLINE
operation. All the data of this screen form
are then displayed.

Description of the input fields:

Each module has certain characteristics, some of which you
cannot change and some which you can specify. There are also
characteristics which must be assgned, such as the module
number whereas others are optional. The optional information is
mainly of documentary character and is not checked.

Drive: here, you can specify the drive in which the
user data diskette will be insetted. With PGs
with a hard disk, the data can, of cuurse,
also be stored on the hard disk. In this case,
“B” or ‘C” must be selected.

File name: the file name identifies the file in which the
data blocks are stored. This allows different
files to be set up for different projects or
systems. If you press the HELP key, a
window is displayed in which you can select
a file fmm the existing files using the wrsor
keys. If there are more than 10 files, you
can page forwards with cF4> or backwards
with <F5z The selected file is entered with
<FIx  In addition to this, the plant
designation, name of the person who
generated the file and the date on which the
file was generated are updated.

(BSiallamm  1991 C79UBB857SCW-Q



IP260 Sfarting COM260

Plant designation: this field allows you to enter the designation
of the plant for which the data blocks are
intended. This designation is written in the
file header. This field must be completed,
otherwise the error message ‘illegal input” is
generated.

Generated by: in the same way as in the field for plant
designation, you can enter the name of the
person who generated the file. This field
must also be completed.

Controller no.: this is a number between O and 99 which
you assign to distinguish between controller
modules. (Only possible ONLINE and when
manual release is active). The number is
transferred to the 1P 260 when you press
cFI> (BEGIN) and can be saved by
transferring it from the RAM to the EEPROM.

Lcq  no.: here, you can assign any number between O
and 99. The number is only of documenta~
character. (Only possible online).
The number is transferred to the 1P 260
when yw press cF1 > (BEGIN) and can be
saved by transferring it from the RAM to the
EEPROM.

PG date - time: here, the internal PG date and the time are
displayed. If yw change anything in these
fields, the program will assume that the date
and time are being corrected and the
hardware clock of the PG is set with these
values.

Yw can also output the screen form as hardcopy on the printer.

4-5



I  -“-.-,..,—=--.  . . . . . . . -...-..+ . . . . . . . . . . ..,..,.,  ”..., a%=.......  %...  . . . . . . . ., . . . . . . . . . . . ,.. 9

Stafling COM260 IP260

Significance of the function keys:
. . . . . ~.

<Fl>:

<F25:

<F4>:

<F6>:

<F7>:

<F8>:

the BEGIN key branches to further processing and
the presetting are written into the header. These are
as follows: ONLINE the device is 1P 260, otherwise
FD. The selected fife containing the controller data
blocks or in which the data biocks will be stored. The
loop number and control nunber are also transferred
ONLINE to the module providing the 1P 260 manual
release is active. If these two values are to be storwf
in the EEPROM,  you must transfer them from the
RAM to the EEPROM.

this key switches over from OFFLINE to ONLINE and
vice-versa. If you switch to ONLINE, the values on the
module (“loop numbed, “control nun&r” and
“firmware version”) are read and displayed in the
screen form. Otherwise, these fields are deleted.

with this key you can enter the time and date. When
the screen form is called, the values of the PG
internal clock are entered.

this key branches to the screen form in which you
enter the parameters for different printers (see
Section 6.5.1).

using the HELP key in the drive fiefd, you can select
between the various drives providing they are not
deselected at the KOMI level. In the file name field, a
window is displayed with the existing files containing
data blocks for the 1P 260. With the cursor keys, YOU
can select a file which is entered in the file name field
by pressing function key cF1>.  If yw press <F8>, the
processing of the window is abandoned. If there are
more than 10 files in the drive, YOU can page forwards
with <F4> and backwards with cF5>.

the EXIT key brings yw back to the fogo screen form.

4-6 esbmwss 1991 c790man57w501-@
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IP260 Function Selection

5 Function Selection

Selecting the screen form

Press cFI> (BEGIN) in the presetting screen form to obtain the
main menu.

Here, the presetting is displayed once again. The fields are,
however, output fields, i.e. you can no longer change the
displayed values.

From this screen fon you can branch to the individual
functions.

—————.
L- ————————————.———
L FILE: r

——
j DEVICE: ~ ~ J.260 lx~ J—————————

Drive :1
File name r ———

——— J.260

Plant designation :
, – –  – _ ,
—————— —

Generated by : ~
Generated on : 1-5

Operating mode :
Loop no.

~––~

L--J
Controller no. : l-l

F i r m w a r e  —  -  : r—l— — . ——

PG date - time :
~ — - ---

L – J  .: 1.– -1 ~“b

...........,.,  .,..:,,,.,.,  ,. ...,~;f~ggjj :!!::::2$?”””””’”””’’’+’’’’’’” ::~::’:f::”””’’’’:’:f:::’:  “ 5$::???-5::$?:::: :::::::::,::::,:??:::,: ,:.,,,,,,,,:,,....:.:,:,;,,,,,::,,: ,:,,,,,,:,,,......:,,:,,,,,:,, ,,,:,{:,:,,,....,,..,,,:,,:,,,,:,,,
::;;;jg~,y;]~ ;;;~$~;[;;; ]::j~~~~}j:~; :j~;:j~~~{;j~: ~;~;;jfij~$:jj,~: :j::::::}~’j{;~::: ;:,~:~:;:~:{j. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .*,..,.. . ..:.,.,...,\,.,.,.:.,.:\ ::..:.,:.,....:.:.,.:.: .,,,.,,,.,.,,,,,,:.:,,,:,.,,..:,:.,.,...,.,.:., . . . . . . . . . . . . . . . . . . . . . . . . . . . .,.,,,... . . .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

INPUT OUTPUT TEST TRANSFER DELETE INFO EXIT

_. Input field
———
1 J = output field——

Fig. 5.1 Main menu

es- AG 1ss1 CmmMmwwlu?
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Functbn Selection IP260

,., ..,,
Significance of the function keys:

<Fl>:

<F%:

<F3>:

<F4>:

<F5>:

<w>:

<F8>:

5-2

branches to the input of a controller data block.

branohes to the output of a oontroiler data block.

branches to the test mode.

branches to the transfer of a controller data block
between the different media.

branches to delete data blocks on the individual
media.

branches to the information screen form. The
controller and data blocks on the individual media are
displayed.

exits the screen form and returns to the presetting
screen form.

. . . . .
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IP2W Input

6 lf’lpll~

6.1 General Notes

in this program branch, you can generate a complete new
mntroller data block by entering all the required data in the
screen forms and transferring it to the 1P 260 or saving it on a
data drive.

in all the fields where numbers with decimal places are
required, yw do not need to enter all the decimal places. The
exceptions are the fields with dimensional values where the
number of decimal places must be entered as in the general
screen form.

Example:

Percentage 30.00Y0 : valid inputs -> 30
30.
30.0
30.00

In the individual screen forms, you can activate or deactivate
certain functions using “switches”. “Switch” means  the ivut
fiekf above the left top corner of the field in each screen form
(e.g. the root extractor in the actual value branch), or the input
field in the left bottom comer in the screen form for auxiliary
branches. This is only possible with the function key +7>
(HELP). The signal flow is displayed again and the active input
fields are displayed inversefy and the deactivated fields are
displayed normally. To make an entry within an active field,
press the RETURN key. You can skip fields with the cursor
keys.

6.2 Block Selection

Selecting the screen form:

From the main menu, cF1 > (INPUT) brings you to the block
select”mn  screen form.

63sL9nlm6AG  1ss1 c7socos8.57s-c501u? 6-1
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Input 1P 260

~–.––– –.-.. SIMATIC S5 / COM260>
L—————. 1

r ——.——————— ——
~ DEVICE: ~ ; FILE: ~ — J .260 DBc J—————.————

MODULE
CONFIG. I HELP EXIT )

Fg. 6.1 Block -“on form with menu 1

[
—  —  1. outpuf f i e l d———

HELP I EXIT I

Fg. 6.2 Menu 2 for Mock selection form
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Description of the output fields:

MAIN MENU is displayed in output field 1 of the header and
I N P U T in field 2. The other output fields remain as after the
presetting screen form.

Description of the input fields:

Device: preselects which unit will be used to store the
generated data block. ONLINE, 1P 260 is entered
automatically, otherwise FD. You can manipulate
this selection with the function key cl%. (HELP).
When you exit the field, the selected device is
entered in the header.

DB no.: here, you select the data block number in which
the generated data will be stored. The DB no. can
have values between 1 and 255. With the function
key cl% (HELP) a window is displayed listing the
existing data blocks. Using the cursor keys
upkfown, you can select one of these files. The
number of the selected file is entered in the DB no.
field with <Fl>. If there are more than 10 data
blocks available, you can page forwards with cF4>
and backwards with < F5>.
When yw exit the field, the DB no. is entered in
the header.

Significance of the function keys:

<Fl>:

<F3>:

<F5>:

<F7>:

<F8>:

if you have entered the two possible branches
CONTROLLER STRUCTURE <F3> and MODULE
CONFIGURATION cF5> and completed them with
<Fl>  (ENTER), menu 2 is displayed with the option
cF1>. The generated data block is then stored on the
selected device with the DB number entered and the
program branches back to the main menu.

branches to controller structure input.

branches to module configuration input.

using the HELP key in the “device” field, you enter the
text “FD”  or ‘1P 260”. In the DB no. field, a window is
displayed with the existing controller data blocks (see
above).

the exit key returns yw to the main menu; any data
block which may have been created is not saved.

. .
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6.3 Controller Structure

6.3.1 Overview

Selecting the soreen form:

If you press cF3> in the data bfook selection screen form, the
overview screen form is dispfayed.

fi- ----- ~
>

SIMATIC S5 / COM260—————— — — — — — — — — — =

L DEVICE:—————————. ~ ~ F I L E :  r — ‘ J  . 2 6 0 DBC j——

OL ctrl I
w: Setpoint Xd

● branch . + &ro,,er J=&

L 1 I 1 4

Actual x:
Dimensiona l-J

—— value 4 0
branch

v--l

CONT-
ROLLER

SETPOINT
BRANCH

PRINT
DB

: I ->~ ‘ 1- – — :
—— ———

——
—— ———

: 1->1 1 L – – :

EXIT )

I n p u t  f i e l d

Fg. 6.3 OwMewwith  menu 1

6-4
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If 260 Input

Fig. 6.4 Menu 2 for overview

Description of the output fields:

INPUT is displayed in output field 1 of the header and
O V E R V I E W in output field 2. In the output field
DEVICE, the previously selected device is entered and
the DB number is displayed in the DB field.

There are also various inputs from other screen forms to
provide more information. These are as folfows:
. The controller fiekf shows the cmtrollertype,  K or S

mntroller.  The entry here depends on the specified
controller type in the general screen form. When this
screen form is first wtput,  K controller is the default.

● In the next wtput field, the startup mode (closed loop
control xx or open loop control xx is displayed as
entered in the general screen form.

● The dimension is entered according to the
specification in the general screen form.

. Following the aux. branches 1/2 field, the current
status of the parameter assignment is entered for
each of the auxiliary branches The information given
is as folknvs: whether it is switched on or off, and if
switched on, active in which direction
(positive/negative) as well as the summation point
(before/after the controller) to which the auxiliary
branch is connected.

Description of the input fields:

There are no input fiefds in this screen form. An overview of the
fiekfs  to which yw can branch with the function keys is
displayed. Since there are more functions than function keys,
you can use cF6> to call the second menu.

rBs-AG  1991 Cmomassmle 6-5

,- ’,,,,



6-6

Input 1P 2&l

Significance of the funotion keys (menu 1 ):

<Fl>:

<F%:

<F3>:

<F4>:

<F5>:

<F6>:

<F7>:

<F8>:

enters the data input in all screen forms and returns to
block selection.

branohes to the screen form for the input of general
controller data.

branches to the screen form for inputting data for the
controller. The controller type is taken from the
general screen form. The default is the K controller
with analog output.

branches to the screen form for inputting the setpoirrt
branch.

generates a printout of the data input to the controller
data block curently  being processed. See Seotion 6.5.

calls menu 2.

HELP key (not necessary here).

returns to block selection without saving the data
input.

Significance of the function keys (menu 2):

<Fl>:

<Fa:

<F3>:

<F4>:

<F5>:

<F6>:

<F7>:

<F8>:

enters the input data of all screen forms and returns to
block selection.

branohes to the screen form for inputting the actual
value branch.

branches to the screen form for inputting the auxiliary
branch.

branches to the screen form for inputting the open
loop branch (only with K oontmller).

generates a printout of the data input for the controller
data block cumently  being processed (see Section
6.5).

returns to menu 1.

HELP key (not required here).

returns to block selection without entering the data
input.
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1P 260 Input

6.3.1.1 General Values
Selecting the screen form:

If yw press <F> (GENERAL VALUES) in the overview screen
form, the general values screen form is displayed.

——.———
——

~ DEVICE: ~ ~ FILE: r d .260 DBz J—————————— ——

~—j Controller module is : !$$3$%%
~—j Dimension &-
~—j Range minimum value : %!jY#$& . I

——

~—j Range maximum value : $3%%S!$L  - — I
~—] Sampling time %wl%##

. .. . . .. . . . . . .. . . . . . .. . . ... ..$“<$~~.~+>~<.l.:..,  .>,.l,,.,:,:,,::,,:,>,,>:,,  . . . . . . . . . .. . . . .~—j Controllertype -’ ”-’ ‘“.”-*::’~+~~~.~<.*:*...>,>*+>~:>:;;:;>>>>..$$>......>.+.,  . . . . . . . . . . . .**W+ ..*x><..*s<>ti.s>+fi......**<<%<>a>.%..

~—j Preferred mode !3W%W%X v~l(je :y$w%% — — ,,Y..>.:>>*>:2LW>>+:  ~
~—j Mode after start up : $322Bd%@$ value $$$$%8$$% L Z I

.. ........>.,...,.;..;.,..\..,,,.,.,.,,,,,,, ,<..<,.,  <,.,,.. q,..,.,  . . . . . . . . . . . .➤—j If external error . . . . . . . . . . . . . . . . . . . . . . . . . . ...........,...:,,...,:.:..,.,,:.:.;.;.;.:.:.,..,.,,.:::,::<:::,t::i...Y+/..v:,:::,::.:,::,:,:.,., . :.:,: : . . . .,., ,.,.. . .,, ,,, .,.,,..,...,  >,>,+,<.....,..  . . . . . . . . . .. . . . . .. . . . . . . , .:.:,,:;,.:.:.,,,:,,.:,:.,,:,:,:,:.:.:.:,:,:,..$:::,:::::,::::::::.:.:.:.:.:.:.,.......... , ..,,,,...,,,,, ,.,

➤—] 2nd parameter set : ,x.w:.:~.,
....,...,,,>,,,::::;::;:;:;:l::,<;

,,,:,,.,,:,:,,,:,:,  .,.,., . . . . . . . .;:::g~::}:: :j;:;:~q:;:j~; ~:~j$~;~;~: \~:;:jjg##.~j; ;~j;~g~~~j gg#f&jj~~; ;~#:~#/~:~/: ;;:;:jj~#:;~~:. . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .:,:::::::,:::::::,.::::,.:.::::,:,:::::::.:,: ,:; ::,::::.,.:.,...,,,.,...,.,.,.,.,.,.,...,.,. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ,:,:,:,:.:,.,,,,,,,,,,,,,.,,,,,,.,.:,.,,,,,,,:, ,.:,,,,,:,:,,,,,:,,,:,:,:,,,,,:.,,:,,.:.:,:,,, ,,, ,, .,,..,,,,..,,,,.,,, ,...,,., ,,, ,.,,. .., .,.,,,,,,. . . . . . . . . . . . . . . . . ,,, ,., ,,, ,.:.:.:,:.:,:,:,:.:,:.,.:.,.,.,.:,,.:.:.:.:.:.:

$!&& = Input field

Fig. 6.5 Ganefal values screen form

Description of the wtput  fields:

G E N E R A L is displayed in output field 2 of the header.
Otherwise the oontents are unohanged.

[
— — 1 = output field———
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Input IP260

Description of the input fields

Controller module is:

“MASTER” or “SLAVE”. Can afso be selected using the
function key +7> (HELP).

Dimension:

You oan enter a maximum of 6 ASCII characters to
indicate a dimension. An entry must be made.

Range minirnumhaximum value:

Dimensional values in the range -9999 to 9999. Incorrect
entries such as minimum> maximum cause an emor
message and must be corrected. The resolution of the
range (number of deoimal places) must be the same for
both values and for dimensional values in all screen
forms. A maximum of four decimal places is possible.

Sampling time (Ta):

Range of values: 20 mss Ta (K mntroiler)s 9999s
60 mss Ta (S mntroller)s 9999s.
The value must also be a multiple of
20 m.

Controller type:

Here, you enter the controller type. Possible entries are:

‘K CONTR.  (AQ with YR)’ , ‘K CONTR.  (AQ without YR)’,
‘K CONTR. (2 point)’ , ‘K CONTR. (3 point )’ ,
‘S CONTR. ‘

The entry made here determines the ranges for the
default value in the preferred mode and start-up mode,
as well as the permitted statt-up mode.

Preferred mcde:

Here, yw enter the mode which is switched on when a
switchover is made to the preferred mode. Possible
entries are as follows: ‘CL CTRL’ and ‘OL CTRL’. These
entries can also be made with the function key cl%
(HELP). See also the firmware description in Section 1.6.

. ... \
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IP260 Input

Value for preferred mode:

Depending on whether OPEN LOOP or CLOSED LOOP
control is entered as the preferred mode and dependi~
on the controller type, you must enter a dimensional
value (CLOSED LOOP CONTROL) or a percentage
(OPEN LOOP CONTROL). The number of decimal
places must not be forgotten with dimensional values.

Mode after starl up:

Here, you enter the mcde to be executed when the
power supply is first switched on. Possible entries are the
mode commands ‘CL CTRL PC’, ‘CL CTRL PG’, ‘CL
CTRL EW’, ‘OL CTRL PC’, ‘OL CTRL PG’ and ‘OL CTRL
EW’. ‘OL CTRL EW’ is not allowed with the S controller.
These entries can also be made with the function key
-d% (HELP). See also the firmware description in
Section 1.8.2.

Default value for the start-up mode:

Depending on the start-up mode selected, CL CTRL xx
or OL CTRL xx and the type of controller, you must enter
a dimensional value (CL CTRL) or a percentage. The
number of decimal places should not be forgotten with
dimensional values.

If external error:

Here, you specify the controller reaction to error
messages FC2, FC3 and FC4. Possible entries are
‘Controller XXXX’ and ‘retain mode’. You can also make
these entries with the function key .+7>  (HELP). Refer
also to the firmware description in Section 2.2.

2nd parameter set:

Here, you specify whether a second parameter set
should be input or not. Possible entries are “ON” or
“OFF. These can also be made with function key <1%
(HELP). If the second parameter set is “ON” the return
key branches to the screen form for entry of the second
parameter set (Section 6.3.1 .2).

. .
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input IP260

Significance of the function keys:

<Fl >: enters the data input in the controller data block and
returns to the overview.

<f%: HELP key in the permitted fields.

<F8>: jumps back to the overview without the data being
saved in the controller data block.

You can wtput the screen form on the printer as a hardcopy.

6-10 *.S!9mmffi 1991 c7900m57eca14E
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6.3.1.2 Second Parameter Set
Selecting the screen form

If you oompleted the input field for the second parameter set
with “ON” in the general screen form, press the return key to
display the window for the entry of the second parameter set.

(——.—.—
L——___.  z SIMATIC S5 I COM260
r ——————— ——. ——

~ DEVICE: ~ ~ FILE: ~ — J.260 Df3~ J—————— ————

1
2nd para set

1

‘%%%$$$%$$%$$  = Iwf f~ld

Fig. 6.6 Window 2- parameter set

The screen form for input of the sfxond parameter set is in the
form of a window on the left of the screen, superimposed over
the general screen form.

Description of the input fields:

Controller type field:

Here, you enter the oontrollertype. Possible entries are
‘P ‘, ‘P1 ‘PID’, ‘ and ‘PD These can also be
selected using the function key .+7> (HELP). When you

,––
1 = Output field———

. . .
miemmsffi 1991 cnomsssmlm 6-11
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exit the field, the fields of the parameters R, KP, TN and
TV are run through depending on the mntroller type.

Controller parameter R:

Depending on the selected controller type, this is
automatically switched on or off. No entry is necessary.

Controller parameter KP:

Entry as a factor.
Range of values -99.99s KP <0 and

99.99< KP >0.

Controller parametem TN and TV:

Range of values: Ta < TNs ~s
Tas TVs 150• Ta/KP

Significance of the function keys:

<Fl >: enters the data input in the controller data bfook and
returns to processing in the general screen form.

<F7>: HELP key in the permitted fields.

<Fa>: jumps back to the general screen form without saving
the data in the controller data block.

Yw can wtput the screen form on the printer as a hardcopy.

~.
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1P 260 Input

6.3.1.3 KController
Selecting the screen form:

If you entered K controller with analog output, 2 point or 3 point
pulse output as the controller type and exited the screen form
with ENTER, or if the mntmller  type K controller is already
entered in the overview, then press the function key cF3>
(CONTROLLER) in the main menu, to display the K controller
screen form.

——————7

—————.

~——— —.————— ——

— — ~ DEVICE: z z FILE: r J .260 DB~ j————————

Limit Pulse
value output
monitor

Tmin:(JD WA :?,:!.:..,:. ....,...,.:,,.<::$: ~

Uw gj-&y&%
o open;:;::,:,::j:<::::j

+ MOV:
Lw $j##& ,.,+i:.<:.:.i,,.:.:. @:~:$:j~;~  /0

~#jj$&~ $#&ontr. ,!$$<::
o close

{.$:<:;::,;:?J>,

Xd: R ;r—1 Y:
o F Kp .&+J#..%T

w

Analog..&.*>:
~ $&f&js output Analog value

-IV .Q$$$*TS. i<..,..::{{:{: limiting
u~ ;$~$$$+,

:1+$:s<;$.:.
LD +&~;<>,2>;”””””’=%/——

Dimension:~  — ] ~ Decimal places ~

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
;i~j~;~~~f~fi;:; ;;fifl~~$~:~ ~;f;g${;g{ gj;~*#~g~ ;jj:~&~j~~j~.: $$$::$@$$;;:$ .;:;;;~;$g; g$$~gg$g~. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ,,., .,.,.,.,...,.,.,.,.,.,.,.,.,.,,.,,,,:,,,:,

:::>::! :!:::!:::::::::,:,:::,:,:::!:,:,:::!:,: ,:,:,:,:,:::::,:,:,:,:,:,.,:,:,:,:,:,.,.,.,:,. .,.:.,.,. !.,.,.!.!.,.!.!.!.!.:.!.!.!.:.,.,.:.: ,.,.,.,.,.,.,.:.,,,.,,,.,,,.,.,,,.,.,.,.,.!.,. . . .,. .,. . .,, .,, ,,, ,.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .,,,.,.:,,.,.,....,.. ,.,..,....,..,......,,,.,, . . . . . . . . . . . . . . . . . . . . .

HELP EXIT

Fig. 6.7 Kamtrolierscreen form

Description of the dput fields:

K - C O N T R O L L E R is entered in output fiekf 2 in
the header. Otherwise the contents remain unchanged.

The screen form is displayed according to whether the
analog wtput  or the pulse wtput  is required.

Iumn5ffi 1s91.9s’ c790tBss5mc501@

———
1 —— , = Output field
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Description of the input fields:

Error limit value monitor:

Here, you enter the parameters for the limit value monitor
for the emor as percentages.

Range of values

Upper danger limit (XDUD):
-300.00%” < XDUD < 300.00%

Upper warning limit (XDUW):
XDUD > XDUW > XDLW

Lower warning limit (XDLW):
XDUW > XDLW > XDLD

Lower danger limit (XDLD):
-300Y0  c XDLD < XDUW

Controller type field:

Here, you enter the controller type. Possible inputs are
as follows: ‘P ‘, ‘P1 ‘PID’, ‘ and ‘PD lle selection
can also be made with the function key <F7> (HELP).
When you exit the field, the fields for the parameters R,
KP, TN and TV are run through depending on the
controller type or occupied in the case of R.

Controller parameter R:

Depending on the selected controller type, this is
automatically switched on or off. No entry is necessary.

Controller parameter KP:

Entry as a factor.
Range of values: -99.99s  KP <0 and

99.99 s KP >0.

Controller parameters TN and IV:

Range of values: Ta s TNs  9999s
Tas TVs 1~ ●  Ta/Kp

Controller with analog output:

Analog output limiter:
upper limit (YUD): percentage

range of values O c YUD s 100.OOYO
lower limit (YLD) : percentage

range of values O ~ YLD < YUD

,..,,+

.
~.
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Controller with pulse output:

Tmin: range of values
Ta/32767  <Tmins  Ta
multiple of 20 ms

Min. op. value MOV: percentage
range of values OYO < MOVs 50.00%

Matching factor MAF: factor
range of values O c MAFs 99.99

If the matching factor is O it is a 2
point controller.

SgnifCance  of the function keys:

<Fl>: enters the data input in the controller data block and
returns to the overview.

<f%: HELP key in the permitted fields.

<F8>: jumps back to the overview without the data in the
controller data block being entered.

You can output the screen form on the printer as a hardcopy.

For more detailed information on the K controller with
manipulated variable output, see Part 3 (Basic Handling and
Explanations) Section 2.2.4.

@simnuls AG 1991 c7smMs57s-cso142 6-15
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6.3.1.4 S Controller
Selecting the amen form:

If you entered S controller as the oontrder type in the general
soreen form and vw exited the screen form with ENTER, or if
thecontrollertyp6  S controller is already entered in the
overview, then press funotion  key <F3> (CONTROLLER) in the
main menu to display the S controller screen form.

——————
——————

r —————————— ——
~ DEVICE: ~ ~ FILE: ~ — -I .260—————————— DEL j

Limit
value
monitor

UD ###$&.
uw$j&#’?/o
L W
LD$&jj&’O ~.-contr. Actuator

(d: Dead band
parameters o open

o b R :r 1 Tmig:
OtLJ ~#$#$$%~

Kf’5S&$J
p Ws

DF_A TN :#jjg& o close
~ :#$&& &s y:

Limit switch
)imension:~  ~ ] ~ Decimal places ~

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
#gg#ggj: g$gjgg~fgj i}:iiimii:li lil:i:~~i:’:.:: ;::::;~$:i:i:i; $$$$g;~gjg$$: ~;##:.~$#~j jgg$~~~~~,,, .,,.,,,.,,,.. .:::::,:,:,:,:,:,>, $,:,::,,.:.,.:.,.:.,,:,,., :,:::::,:,:,:,:,:::::,:,:::,:,:,:::.<:,::,:,::. ,::.,:,:::,:,.,::.,.,.:.,.:.:.,.,,,.:.,.,.,.,.

ENTER HELP EXIT

Input field
———
1 — — J = Output field

Fg. 6.8 S controller screen form

Description of the wtput fields:

S - C O N T R O L L E R is entered in output fiekf 2 in
the header. Othewise  the contents remain unohanged.

esbmNlaM31s91 cismws57s.csOl-a?
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Description of the input fields:

Error limit value monitor:

Here, you enter the parameters for the limit value monitor
for the error as percentages.

Range of values:

Upper danger Iimif (XDUD):
-300.00% < XDUD < 300.()~/o

Upper warning limit (XDUW):
XDUD > XDUW > XDLW

Lower warning limit (XDLW):
XDUW > XDLW > XDLD

Lower danger limit (XDLD):
-300Y0 < XDLD < XDUW

Switch on threshold of the dead band (TAN):

Percentage, range of values: O% c TANs 100.00%

Switch off threshokf of the dead band (TAB):

Percentage, range of values: O’?40 c TAB < TAN

Controller type field:

Here, you enter the mntrollertype.  Possible inputs are
as follows: “P “, “Pi”, “PID”, ”1 “ and “PD”. The
select”~n can also be made with the function key <F7>
(HELP). When you exit the field, the fields for the
parameters R, KP, TN and TV are run through depending
on the controller type or occupied in the ease of R.

Controller parameter R:

Depending on the seleoted  mntroller type, this is
automatically switched on or off. No entry is necessaty.

Controller parameter KP:

Entry as a factor, range of values: -99.99< KP <0
99.992 KP >0.

Controller parameters TN and TV:

Timer values, range of values: Ta < TN < 9999s
Ta < ~ < 150* T~p

@simlms AG 1991 GmmwmQwlu2 6-17
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Actuator parameters:

Tmin: range of values TW32767  c Tmins TM

TM: range of values 20 ms < TMs 9999s
and multiples of 20 ms

Significance of the function keys:

<Fl >: enters the data input in the mntrdler  data block and
returns to the overview.

<F7>: HELP key in the permitted fields.

<F8>: jumps back to the overview without the data in the
controller data block being entered.

You can output the screen form on the printer as a hardcopy.

For more detailed information on the S controller with
manipulated variable output, see Part 3 (Basic Handling and
Explanations) Section 2.2.5.

,.,
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6.3.1.5 Setpoint  Branch
Selecting the screen form:

If you pressed the function key <F4> (SETPOINT  BRANCH) in
the overview, the setpoint branch screen form is displayed.

= I n p u t  f i e l d

Fig. 6.9 Setpointbranch  Suaen ioml

Description of the output fields:

S E T P O I N T B R A N C H is entered in output field 2 in the
header. Otherwise the contents remain unchanged.

———
1 — — J = CMtputfield

esbnlens K 1991 c79aBss57s-c501a 6-19
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Description of the input fields:

Factor in the setpoint branch:

Range of values 0.01-99.99.

Ramp function generator switch:

The ramp function generator in the setpoint branch can
be switched on or off with this switch. An entry is only
possible with the function key et% (HELP).

Ranpup time:

Here, yw enter the ramp-uptime for the ramp function
generator in seconds. Range of values: Tas ramp-up
times 9999 seconds.

Ramp-down time:

Here, yw enter the ramp-down time of the ramp function
generator in seconds. Range of values: Tas ramp-down
time <9999  seconds.

Smoothing switch:

The smoothing element in the setpoint  branch can be
switched on or off with this switch. An entry is only
possible with the function key =+7> (HELP).

Smoothing time (TG):

Range of values: Tas TGs 9999 seconds.

Limit value monitor:

The parameters of the limit value monitor in the setpoint
branch are dimensional values. The range of values and
the resolution (number of decimal places) of the entry
depends on the value entered in the geneml screen form.
Yw should enter this first. The number of decimal places
is displayed at the bottom of the screen form.

Range of values:

upper limit (WUD): Bm~ns WUDs  BMaX
lower limit (WLD) : Bmlns WLD < W U D

6-20 esiunen$AG  1991 c790w.M!m-c501.u2
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Sgnifcance of the function keys:

<Fl>: enters the data input in the controller data block and
returns to the overview.

<w>: HELP key in the permitted fields.

<F&: jumps back to the overview without the data in the
controller data blook being entered.

You can output the screen form on the printer as a hardcopy.

For more detailed information on the setpoint branch see Part 3
(Basic Handling and Explanations) Section 2.2.1.

@Sbrmns  AG 19S1 cncQws57scwla? 6-21
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6.3.1.6 Actual Value Branch
Selecting the screen form:

If you pressed cF6> (CONTINUE) and then <F> (ACT VALUE
BRANCH) in the overview, the actual value branch is displayed.

——————
—————

r ——————————
—————————— —— .

Dirnension:~  — I
——

~ Decimal places ~

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
ij~#;fi*f~~\ :$$33WE31: ~~~;~~gf;y: gg$g~$ggg ~~i~~~:~] #$jj:f#fg#: ~~g~jfg~ IIi:iim?:i;ij$:

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
,,.:,:.:,:,,,,,:,:,,,,,,,,,,,:,:.:,:,,,:,,,,,, . . . . . . . . . . . . . . . . . . . . . . . . . . ,::>,:,:;;,:::,.,.,.,,,.:.:.,:,:,.,:,.,,.:,,. . . . . . . . . . . . . . . . . . . . . . . . . .

———
1 — — J = Output field

Fg. 6.10 Actual value branch Scrsen fotm

Description of the output fields:

A CT. V A L U E B R A N C H is entered in output field 2 in
the header. Otherwise the mntents  remain unchanged.

Qskmnsu 10s1 c7900c-esWbc501@
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Description of the input fields:

Test value:

Here, you enter an actual value for testing after
installation. The value is dimensional. The range of
values and the resolution (num&rr of decimal places) of
the entry depends on the value entered in the general
screen form. Yw should enter this first. The numbr of
decimal places is displayed at the bottom of the screen
form.

Factor in the actual value branch:

Range of values 0.01-99.99.

Switch for root extractor:

The mot extractor in the actual value branch can be
switched on or off with this switch. The entry is only
possible using the function key +7> (HELP).

Smoothing element switch:

The smoothing element in the setpoint branch can be
switched on or off with this switch. An entry is only
possible with the function key .+% (HELP).

Smoothing time (TG):

Range of values: Tas TGs 9999s.

Limit value monitor:

The parameters of the limit value monitor in the setpoint
branch are dimensional values. The range of values and
the resolution (number of decimal places) of the entry
depends on the value entered in the general screen form.
You should enter this first. The number of decimal places
is displayed at the bottom of the screen form.

Range of values:

upper danger limit (XUD): Bmin < XUDs Bmax

upper warning limit (XUW): Bmins XUW c XUD

lower warning limit (XLW): Bmins XLW c xuw

lower danger limit (XLD): Bmin < WUD c XLW

. .
IBsiefnms AG 19s1 cmomass7scS01u2 6-23
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Significance of the function keys:
. . . . . ,

<Fl >: enters the data input in the controller data block and
returns to the overview.

<F7>: HELP key in the mitted W@

<F8>: jumps back to the overview without the data in the
controller data block being entered.

You can output the screen form on the printer as a hadcopy.

For more detailed information on the actual value branch see
Part 3 (Basic Handling and Explanations) Section 2.2.2.

6-24
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6.3.1.7 Auxiliary Branches
Selecting the screen form:

If you pressed <F6> (CONTINUE) and then cF3> (AUXILIARY
BRANCHES) in the overview, the auxiliary branches screen
form is output.

. . . . .~= lnp~ field ———
1 —— , = Output field

fig. 6.11 Auxiliary branches screen brm

Description of the output fields:

A U X I L I A R Y B R A N C H E S is entered in output field 2
in the header. Otherwise the contents remain unchanged.

— AG 1s91es’ c790w-ss5n-cwla2
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. . .
Description of the input fields:

The description of the following input fields applies to both
auxiliary branches owing to the symmetrical design of the
screen form.

On/off switch for auxiliary branches:

The auxiiiafy branch can be switched on or off with this
switch. When the auxiliary branch is switched on, other
entries become necessary. All the fields in which entries
are necessary are displayed inversely. You can enter the
switchover  with function key +7> (HELP). If you
selected a K controller with analog output and YR
(position feedback) in the general screen form, auxiliary
branch A2 must be switched on.

Factor in auxiliary branch:

Range of values 0.01-99.99.

Switch for the DT-1 element:

ONoff  switch for the DT-1 element. The switchover  can
only be made with the func4ion  key .+7>  (HELP). If you
selected a K controller with analog output YR (position
feedback) in the generaI screen form, no DT-1 element
can be selected.

Derivative action time of the DT-1 element (TD):

Entry only possible if the DT-1 element is switched on.
Range of values: Tas TDs 9999 seconds.

Delay time of the DT-1 element (Tdel):

Input only possible when the DT-1  element is switched
on. Range of values: Tas Tdels  9999 seconds or
Tdel = O.

Switch for the smoothing element:

Otioff  switch for the smoothing element. The switctuver
can only be made with the function key +7> (HELP).

Smoothing time (TG):

Entry can only be made when the smoothing element is
switched on.
Range of values: Tas TGs 9999 seconds.

6-26
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Selection whether the auxiliary branch is effective before or
after the controller:

You can decide whether the auxiliary branch is effective
before or after the controller. This entry can only be
made with the function key .&7> (HELP). If you entered
a K controller with analog output and YR (position
feedback) in the general screen form, the auxiliary
branch M stops here.

Sign of the auxiliary branch at the selected summation point:

Yw can select the sign with which the auxiliary branch is
effect.we  at the summation point. Enter either “+” or “-”.
This entry can also be made with the function key cl%
(HELP).

Significance of the function keys:

<Fl>: enters the data input in the controller data block and
returns to the overview.

<w>: HELP key in the permitted fiekfs.

<F8>: jumps back to the overview without the data in the
controller data block being entered.

You can output the screen form on the printer as a hardcopy.

For more detailed information on the auxiliary branches see
Pati 3 (Basic Handling and Explanations) Section 2.2.3.

@sinnlmsffi  1991 cmom%sswlu2 6-27
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6.3.1.8 Open Loop Control (K Controller)
Selecting the screen form:

If yw pressed <F& (CONTINUE) and then <F4> (OPEN
LOOP CONTROL) in the ove~iew,  the open loop control
screen form of the K controller is output.

.—————

r — — ————— — ——
~ DEVICE: ~ ~ FILE: ~ — J .260—————————— DEE J

Y: Y:

o~: ~T~~

w

Raw fct.
generator

Ramp up:
fslw~f~~j:<$ s
Ramp down
+Im.z s:~<:*~.~~

~fjf~~~fi~ :;,;:~{:fi:; :~~;;~;;:::: :$;:::[~#’jj::~] @$g$@g$@#$ f~~j~yg:~j:~ j:$;::~#~*~; j~~$~~;fgj. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .,, . .,, .,< .,,..... ,,. <.. , ;.,;\+... . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .,.,.,.,.,.;  .,:,.,:,:,,,:,.,:,:,.,:,.,1:,:!, .,:,,,:,: &:,,:,.,,:,.,.,.,.,,,.,:,:,,,,,,:: ,.:,:,?,,::,:,,:,:,,,.::,:::,.:::,,:::,,,::::: ::,:::::,:,:,:,:<,.,,,,,,.,.,.,.,.,,,,,,,.,..

HELP EXIT

. .I n p u t  f i e l d r — — 1 = Output field———

. . . . . . .

Fg. 6.12 Open loop ccmtml  screen form

Description of the wtput fields:

0 P E N L 00 P C O N T R O L is entered in output fiefd 2 in
the header. Otherwise the contents remain unchanged.

.,>,
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Description of the input fields:

Ramp function generator switch:

The ramp function generator in the open loop branch can
be switched on or off with this switch. Entry is only
possible with the function key cl% (HELP).

Ramp-up time:

Here, yw enter the ramp-uptime of the ramp function
generator in ssxxmcfs. Range of values: Tas ramp-up
time S 9999s.

Ramp-down time:

Here, yw enter the ramp-downtime of the ramp function
generator in seconds. Range of values: Tas rampdown
time S 9999s.

Significance of the function keys:

<Fl>: enters the data input in the controller data block and
returns to the overview.

<F7>: HELP key in the permitted fields,

<F8>: jumps back to the overview without the data in the
controller data block being entered.

Yw can wtput  the screen form on the printer as a hardcopy.

For more detailed information on the manipulated variable
branch see Part 3 (Basic Handling and Explanations) Section
2.2.4.1.

. .
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6.4 Module Configuration

Selecting the screen form:

If you pressed <F5> (MODULE CONFIG) in the data bbck
selection screen form, the module configuration screen form is
displayed.

Power supply frequency : $$ij Hz (50/60 Hz)

I n p u t  f i e l d

Fg. 6.13 Module c&Iguration  screen form

———
1 — — J = oUtpUt  field

Descri@ion  of the output fields:

M O D U L E C O N F I G. is entered in output fiefd 2 in the
header. Otherwise the mntents remain unchanged.

eeienlmms  1991 c790cGB6s7e-c501  -a?
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Description of the input fields:

You can set the following ranges both for the analog output and
the four analog inputs:

0-10 v
0-20 mA
4-20 mA

Enter either 50 Hz or 60 Hz as the power supply frquency.

You can also make all entries using the function key <F7>
(HELP).

Significance of the function keys:

<Fl>: enters the data input in the controller data block and
returns to the overview.

<F5>: selects printout of the data input to the controller data
bkxk currently being processed. See Section 6.5.

<w>: HELP key.

<F8>: jumps back to the overview without the data in the
controller data block being entered.

You can output the screen form on the printer as a hardcopy.

@siEmmsm 1ss1 c7som-ss57s-csolJx2 6-31
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,.. ,.,.. ,,
6.5 Print Controller Data Block

You can print out the controller data input (DB.no.)  by pressing
cF5>. The data can be printed out within a fixed framework, the
header and the footer. The header states that these are
controller data, from which source device they were read and
the DB no.

,––__–l

!%wrcedevice DB.nO.—— ——.—__.—— r— I r —,
L———J

I
L. l—l

‘ – – – – J  ‘o~Putfieid[

Fg.6.14 Printwt header sueen fm

This screen form is not displayed on the screen. It is output as
the header of each printed page.

esia’ncm  K 1991 c790mMs76c501-a?
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In the footer, there are three lines in which you can add
information to the controller data, e.g. the plant to which the
data belong etc. You can also add the date. The page number
is incremented automatically for each new page.

S I E ME NS AG .  .  .. . . . . . . .. . . ““*-’*%”* Date:“  “. “*q$&j#$j$$\.&,&&.. . \ %HX.E
S I M A T I C S5

. ‘.. , :., . I.&k.
~M260 - IP260 $,. ~Ns$R’’w$,..Wwwwvx%$ W@c-fl

Printer type
———

:I_ –  –  2

Lines per page (40-95) c1

Columns per line (80-132) : ~ ~

x~~f~~~~~; $$$2’E$$$2$ ;;iiifi$:{:ii; ii:{;gxiii~: ~~;~q~$j ::~:i$:g$:.::;i:fi:: jjgg:~;~;j ~~~jjg$;$j~:
. . . . . . . . . . . . . . . . . .. .

,,...,:.  ...,,,, .:.:.,.,.:.,.,.,.:.,.,.,.,.,...,.........:.,., .....,.,.....,.,,,.,.:.:.,.:.:.:.:.:........... :.:.:.:..,.........,......:.:.:.:.:.:.:.:,:.:, , .:.:.:.:  : : : : :.,  : :.:.:.  . . . . . . . . . . . .. ...::
PRINTER

fi%i%$%- = Input field
,–––

1 = Output field——

Fig. 6.15 Footer screen form

Description of the output field:

Page: the number of the page is printed here. This is
incremented by one for each new page.

The fields printer type, lines per page and columns per line are
as described for the printer parameters screen form.

.
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6-34

Description of the input fields:

Comment: three lines are available for a comment relating to
the data to be printed out. This comment is
entered in the footer of each page.

Date: you can enter the date of generation in these three
input fields. The date is also printed out in the
footer of each page.

Significance of the function keys:

<F5>: the print function is started with this function key.

<F6>: branches to the printer parameter screen form (see
Section 6.5.1).

<F8>: exits the print option without a printout being made.

e.%llWW M 1991 c7900@W376csol-fx?
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6.5.1 Printer Parameters andlnitiahation

Selecting the screen form:

If you press function key cF6> (PRINTER PARAS.) in the
printout footer screen form or in the presetting screen form, the
soreen form for printer parameters and initialization of the
printer is displayed. This screen form must always be selected
if the envrmessage  “FF2pn”nternof  yet initialize’ appears.

F——————
L—__—__.2 SIMATIC S5 / COM260
r——————————— ——

~ DEVICE: ~ ~ FILE: ~ — J .260 DBc J)—————— ————

I I I I HELP

lnputf@ld ‘ – – – – J  =OmPUtfieJd[

Fig. 6.16 Prirker parameters screen form

Description of the output fields:

P R I N T E R P A R A S is entered in output field 2 in the
header. Otherwise the contents remain unchanged.

. . .
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Description of the input fiefds:

Printer type:

you can sefecf one of the various printer types. The
Siemens printers PT88, PT89 are fully supported.

Line per page:

in this fiekf yw oan specify the number of lines per page.
Remember that the header ad footer must also be
included. The possible entries range from 40...95 lines
per page. The default value is 68.

Columns per page:

here, you specify the maximum number of columns per
line. The possible entries range from 80 to 132 oolumns
per line. The default value is 80.

In the fiekfs for the variis  types of print, the ASCII character
set and expanded print otioff entries must be made to suit the
escape sequences of the printer being used. The Siemens
types PT88 and PT89 are the defaults. If the selection OTHER
is made, the values for PT88S connected to the PC 16-20 are
entered as defaults. See also the description of the relevant
printer.

At present, only the parameters of print type 2 are usrxi.

Sgnifioanoe of the function keys

<Fl>: the initialization string is sent to the printer and yw
exit the screen form.

<F7>: you can select various printers using the HELP key.
The possible selections are “PT88”, “PT89” and
‘OTHER”.

<F8>: exits the printer parameter screen form without
initial-ming the printer. If the printer has not yet been
initialized, the error message FF2“prinfer not yet
Mhfltied!”appears  if a printout is attempted.

6-36
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7 output

7.1 General Notes

In this program branch, existing controller data blocks can be
read fmm the module (ONLINE) or from the data drive. They
can then be processed and wriien back to the rquired  device
(see also Section 6.1).

7.2 Block Selection

Selecting the screen forms:

Press function key <F> in the main menu to obtain the blcck
selection screen form (see Fgs. 6-1 and 6-2).

Description of the output fields:

MAIN MENU is displayed in output field 1 of the header
and O U T P U T is displayed in output field 2. Press
one of the function keys cF3> or <F5> to enter the
selected device and the DB number in the header. The
field for file remains as in the presetting.

Description of the input fields and function keys:

See Section 6.2.

Exception: you can save the generated data block after
entering and exiting only one of the two branches
controller structure cF3> or module configuration <F5>.

7.3 Controller Structure

The description as for input (see 6.3) applies here, the only
difference is that O U T P U T is entered in output field 1 in the
header.

. .
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7.4 Module Configuration

The description as for input (see 6.4) applies here, the only
difference is that O U T P U T is entered in output fietd 1 in the
header.

7-2 *.
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8 Test
In this program section you can test the function of the 1P 280,
along with the controlled system. The programmer must be
ONLINE. There must be a data block on the module and the
module must be correctly wired up.

8.1 General Notes

In the individual test screen forms, the input and wtput  values
of the selected branch are updated. The values are updated
cyclically by reading the monitoring points and the mode status
code from the module.

The following applies from Version 2.0 and higher.
If the access rights are assgnrxi to the PLC with the operating
mmmand manual disable, the individual branches of COM can
only be monitored, i.e. apart from in the overview, from which
you can jump to the various branches, only function key <F8>
(EXIT) is available. The controller data block is also read
cyclically by the 1P 280 and the currently displayed screen form
is updated.

Directly below the header are two status lines. The first status
line indicates whether or not the manual release is active,
whether or not the PLC is processing the module (PLC on or
PLC off), whether the preferred mode is switched on or off (PM
on/off) and whether the current manipulated variable is being
output by the 1P 280 (Y from 1P) or from the external circuitry (Y
from ext.). In the lower status line, the current mode (closed
loop or open loop control) is displayed. This is only displayed in
the screen forms in which the mode cannot be recognized from
the screen form itself. The enor message line 22 always shows
the current error as signalled by the 1P 280. All error numbers
have an offset of 70H (except for no error which remains FOO).
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8.2 Starting the Test Mode

If you press <F3> (TEST) in the main menu, the test overview
screen form is displayed.

In all the screen forms of the test mode, you can obtain a
hardcopy of the screen with the hardcopy key.

————.—

.—————— ———— ——
DEVICE: ~ ~ FILE: ‘— — J .260 D6i j*—————————J

w:~ ——y SetPoint L———J )(d: ~ ~
* branch , J;,,, .-J

r 7— I I I I I

L–––J Actual
——

)(:[—-J
——

Dirnension:L—  J value d o
branch

I I

— & - – – JHI : Aux. ~——, —— ———
: 1 ->~ – : 1- —  —  :

+ branches ~———— /——
H2 : L–J

—— ———
1/2 — — —7 : ]->~ –  z 1 -  –  –  2

= I n p u t  f i e l d
,––

1 = Output field———

Fg. 8.1 Test overview semen form

Description of the output fields:

MAIN MENU is displayed in output field 1 in the header and
T E S T in output field 2. “1P 260” is entered inthedevicefield
and the number of the controller data bbck currently on the 1P
is entered in the DB field.

The contents of the data block currently on the 1P 260 are
entered in the screen form. These areas folbws:  controller type
(IUS), status of the auxilia~ branches (orVoff etc.), dimension,

. . .
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current mode (closed Ioo@open loop), the source of the value
input for the operating mode as well as the current input and
output values for the setpoint and actual value branch, the
current controf  error, the manipulated variable and the
input.butput  of the two auxiliary branches.

Wdh the function keys <Fl >... cF4> you can branch further
within individual branches.

Significance of the function keys:

<Fl>:

<F%:

<F3>:

<F4>:

selects the test screen form for the setpoint  branch.

selects the test screen form for the actual value
branch.

selects the test screen form for the open loop control
branch (screen form dependent on the controller type
IUS controller).

selects the test screen form for the closed loop
controller (screen form dependent on the controller
type K/S controller).

8-3
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8.2.1 Setpoint Branch

Selecting the screen form:

If you press <Fl> (SETPOINT BRANCH) in the test ovewiew,
the test setpoint branch screen form is displayed.

————.—
I———. ._2 SIMATIC S5 / COM260
~—————————— ——

~ DEVICE: ~ ~ FILE: r J .26CI DBi J.——. ——————

m

Fa~or ‘l:~—_l w2:~—J
r — , w~lf~l o— -r l-- ?F

I

kld. ’

Smoothing Ramp fct. Limit val.
!/::— 1 Test val generator monitor
-1 — <Bmin>

~a~p;p:
UD ~ ~ ~-

pks — J
amp dow : LD ~ ~ ~-

r ‘,s—

——
)irnension: ~ — I ~Decimal  places ~

. . . . .,. .,..,....,,.,,,,,,, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
%ggg$g~; ~g$gg~gf j$ixwxil;: ::f#;~###:; ::~;~’g~;j;j:: 3$$2{H%8$$ :.$$$%$$:2; iliIIm\iii!

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
:.:.:.:...,...,  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . .,.,..,,,,,.,,,,.,..,,,,,,,,...,... ,.:,:,:.,.,,,.:.,.,.,.:.:.,.:+<,.,.,.,,.,.,.:,:,:,,.,.:,:.:.:.:.:.:,:,:.:.,,:,:.,.,.:,:., . . . . . . . . . . . . . . . .,, ,,,
CL CTRL CL CTRL TEST

FG WE VALUE ON EXIT

[ — — 1 = O u t p u t  fieid———

Fg. 82 Test setpoint M form with menu 1

Descri@on  of the output fields:

TEST is displayed in output field 1 in the header and
S E T P O I N T B R A N C H in output fiekf 2. All of the other
fields remain unchanged.

The screen form is displayed as skwn above with menu 1 if no
ramp function generator has been selected in the setpoint
branoh. If a ramp funotion generator has been selected, then
menu 2, 3 or 4 will be displayed depending on the operational
status.

8-4 eskmamm  1991 c79aB8es7wxol.cQ
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CL CTRL CL CTRL I TEST
PG EW w UP w DOWP VALUE ON I EXIT

Fig. 8.3 blew 2 test setpoint  branch

Fig. 8.4 Menu 3 test setpoint Ixand7

I CL CTRL CL CTF?L
PG EW I W DOWN

TEST
W STOP VALUE ON I EXIT

Fig. 8.5 Menu 4 test Spoint  branch

If the test value is switched on in the setpoint branch, menu 5 is
output. The ramp function generator can then no longer be
activated. You can, however, change the mode again.

8-5
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Fg. 8.6 Menu 5 @sl setpoint branch

If the limit value monitor responds an arrow is displayed beside
the relevant limit.

Significance of the function keys:

<Fl>:

<F2>:

<F3>:

<F4>:

<F5>:

<F6>:

<F8>:

switches over the operating mode to closed loop
mntrol with the value supplied by the PG. The field for
the new setpoint is switched over to an input field.
You can enter the value with the function key cF1>,
i.e. the command closed loop control PG and the
value is sent to the module. Yw can also exit the
function with <F8>.

sends the command closed loop control EW to the
module. The default value is then expected at analog
input EW.

only possible when the ramp function generator is
switched on. Causes continuous increase in the
setpoint until the range maximum is reached. Menu 4
is output.

only possibfe when the ramp function generator is
switched on. Causes a continuous decrease in the
setpoint  until the range minimum is reached. Menu 3
is output.

only possibfe  when the ramp-up or ramp-down
function is active. Stops the ramp function generator
at the current value. Menu 2 is output.

the setpoint is fixed at the test value. This is the
selected range minimum. Menu 5 is displayed.

returns to the test overview screen form.
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8.2.2 Actual Value Scr*n  Form

Selecting the screen form:

If you press <F> (ACT VALUE BRANCH) in the test overview
screen form, the actual value branch is displayed.

—————— 1 SIMATIC S5 / COM260
———.——

1- ———— — — — . —— ——
~ DEVICE: ~ ~ FILE: r J .260 DBi j

————— ———.—

eat value:

1 1 -

Factor xl:~— 1
~–:

X2:L— 1
r—,

—
o—.---.-r 7—————J — I—L_-.-r u–

r
:V ~ ~ ~, ;

Root Smoothing Limit

extractor value
monitor

UD :~ ~ r—l
~G?,~ Uw :~ : rl

LW :L 1 r--l
LD :~ y rl. —

——
Dimension: ~ — I ~ Decimal places ~

. . . . . . . . . . . . . . . . . . . . . . . . . . ..:.:.:.,,:.:,:.:........,....,.:.,.,.:.,.,.,.,,:,,.,........., . . . . . . . . . . . . . . . .
ii~f~gfg{ $%#$@gg$ ]ES;H3%I{ ;I;::w;;:;i $$$$~$$g$ $~$:@g;:$; g~gwti:i$ #gI#R&xzz;

...., . , . , . . . . . . . . . . . . . . . . . . . . . . . . .
.,, ,,..., ,,, ,,, ,. ,,, ,, ,..,,,.,.,.,...,.,..,..,.,.,.,,,.,.,...,.,.,,, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .,.,.:.,.:.,,....,:......,.,.,..

TEST VAL TEST VAL
ON EXIT

~-== Input field
— -— —
1 — _ J =  o~Putfield

fig. 8.7 Test actual value branch SC?een form
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Fg. 8.8 Test actual value branch menu 2

If the limit value monitor responds, this is indicated by an anew
beside the relevant danger or warning limit.

Significance of the function keys:

<Fl >: you can change the test value. The value must be
within the range and must have the same number of
decimal places. The field for the new test value is
switched over to being an input field. You can enter
the value in the controller data block with cF1>.  Exit
the function with cF8>.

<F6>: the test value is switched on or off. This can be
selected within the range. Depending on the status of
the switch, menu 1 or 2 is output.

<F8>: returns to the test overview screen form.

8-8 es&lmmffi  1991 cmoo@eas7eaml-a?
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8.2.3 Open Loop Control

Selecting the screen form:

If you press <F3> (OPEN LOOP CONTROL) in the test
overview screen form, the test open loop control branch is
displayed. The screen form depends on the active controller
type (WS).

Open loop control K controller:

———.—.

r .—————— ——— ——
~ DEVICE: ~ ~ FILE: ~ — J-260 DB~ j————————.—

——
Y~ 1

——
—— Y:~ — —1

~r~-~

r7—

u

Ramp fct.
generator

amp up:
r—-,  s

Ramp down
r ‘AS
—

;:;:::#,:,:,,,:,,:  ~~~w:.:.:.:.:.:. ..??wy;~ ‘i#&:~gg# $$$$iE#$;3$; 1::::84;;:;:: :3:{I:WII::;; ;jjj:Hsi3ii: .igi:;m:;i$i ~~gj;g~$~fj
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ., . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

,:.:.j:.:.:.:.:.:,;::.:...,’..:.:.:.: ,.:, , .+,.,...._, :: , : :,. ,.,,,.:,:.,.:.:.:,:.,,,.:.,,:.,.,.,.,.:.:.,.:.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..,.,.:.,.,.:.:.:.,.,.,.:.,.,.,.,.,.,.,.:.:.:.; . . . . . . . . . . . . . . . . . . . . . . . . :.:,.:.:.:.:.:.: +:+:.:.:.:.:.:.:.:.:.:.:. ,.:,:.:.:.:.:,.:.:.:.:  <.:.:.:,,.,.,.]:.2  :.,

OL CTRL OL CTRL
EW EXIT

———
1 — — J = Output field

Fig. 8.9 Test open Ioopcmrroi  (K axmoller) srxeen form
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Fg. 8.10 Test open bop contd  (K controller) menu 2

Fg. 8.11 Test open loop control (K controller) menu 3

I OL CTR1
m

OL CTRL
EW I y DOWN I YSTOP

Fg. 8.12 Test open loop cwtrd  (K controller) menu 4

Significance of the funotion  keys:

<Fl >: switches over the mode to open loop control with the
value input from the PG. The field for the new
manipubted  variable is switched over to being an
inpd field. The range of values depends on the exact
definition of the K controller:
K controller with analog output:
lower to upper manipulated variable limitation (YLD to
YUD)
K controller with 2 point pulse output:
0- 100.00%.
K controller with 3 point pulse output
-1 00.00”/0 -1 OO.OOO/O
Yw can enter the value with the function key cF1 >,

8-1o e.simmsffi  lew c79wm8s7wml-cQ
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i.e. the command open loop control PG and the
selected value are sent to the module. You can also
exit the function with <F8>.

<F%: sends the command open loop mntrol EW to the
module. The value is input at the analog input EW.

<F3>: only possible when the ramp function generator is
switched on. Causes mntinuous increase in the
manipulated variable up to the maximum value. Menu
4 is output.

<F4>: only possible when the ramp function generator is
switched on. Causes a continuous decrease in the
manipulated variable down to the minimum value.
Menu 3 is output.

<F5>: only possible when the ramp-up or rampdown
function is active. Stops the ramp function generator
at the current value. Menu 2 is wtput.

<F8>: returns to the test overview screen form.

esienlms AG 1S91 ~l&? 8-11
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Open loop control S controller:

Selection of the screen form as for the K controller.

8-12

—————— 1 SIMATIC S5 / COM2b——————.——————— ——— ——
~ DEVICE:  ~ ~ F ILE :  ~ — ~.260 fxl~ J-—————————

D=

Actuator ——
rameters o~n ~ — I

Tmin:
O—E r——, s

rl TM:— r ‘JS
——

close I- — j—

Limit switch

L—J ~—J[–––—–l
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ,,,. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

:~g~g##g~ :Iii;::m:;i’i; ~:’{::E3i~il:: ;:;iji~~~i:~: i33E$;E$#: !%ij:E#;RR: jjis;m*ijj g$$g~gggj
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

,..:.:,,,..  ,.:.,.:,,,,  .,,:,,.,.,.:.,,:.,.:.,,,..,,.., ,,, ,., . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
OPEN CLOSE OPICL

ON OFF EXIT

———
1––J = Output field

Fig. 8.13 Testopan loop amtrol  bad (S controller) screen fofnl

Significance of the function keys:

<Fl >: switches over the mode to open loop control PG. This
activates the digital output ‘open”.

<Fb: switches over the mode to open loop control PG. This
activates the digital output “dose”.

<F3>: switches off the currently active digital output.

<F8>: returns to the test overview screen form.
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IP260 Test

8.2.4 Closed Loop Controller

Selecting the screen form:

If you press .cF4> (CONTROLLER) in the test overview, the test
closed foop controller branch is displayed. The screen form
depends on the active controller type (lOS).

K controller:

FiIZZI12 SIMATIC S5 / COM260
r ——————————-j DEVICE: ~ ~ FILE: r

.—
DB~ J
\

—————— ———— —— ~ .260

Limit Pulse
value
monitor

output

U D  f ‘,%rl
Tmin:
r ‘,s o open

Uw f_-J% T b Ciiiv:
Lw r~;% ~1 ~AF’~”
LDf—--70 !7 [—l+ont~. 0 close

~—,:

Xd:L——T R :F 1 Y:~—:
o ● KP:T-1

w

Analog
~:~—ds output Analog value

~$- Js limiting

U D  !_ ‘y r 1
—— LD f:—-/ q

Dimension: ~ — I ~ Decimal places ~

MODIFY MODIFY ACTIVATE
~AR  SET 1 PAR SET2 PAR SET2

I
I

I
I I

I

%?%%%%%= inwf field
———
1 .– — J = O~putfieM

Fig. 8.14 Test K controller screen form
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Test IP260

Fg. 8.15 Test K amtrdler menu 2

If the limit value monitor for the control error responds, an arrow
is displayed beside the appropriate danger or warning limit.

In the output field for the manipulated variable, the active digital
output is displayed. If no output is active, the field remains
empty.

Significance of the function keys:

<Fl >: you can change parameter set 1 (even if the second
parameter set is currently active). To do this, the
fields required for the particular mrrtroller type are
converted to input fields and you can change both the
controller type and the required controller parameters
(also possible with function key cF7> (HELP). If you
press function key <Fl> (ENTER), the data input is
entered in the mntroller data block. The program then
returns to the test mode and the active parameter set
is written back into the screen form. If you press
<F&, the processing is abamkmecf without the data
being stored.

<F%: same as cF1> for the second parameter set.

<F3>: switches over the parameter sets. Depending on the
active parameter set, menu 1 or 2 is output.

<F8>: returns to the test overview screen form.
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lP2rM Test

————.—
~————— ———.— ——

~ DEVICE: ~ ~ FILE: ~ — J.260 Df3~ J-—.——— ———.

Limit
value
monitor

UD f ~%‘1
Uw r- J%n
LW ~~% ‘1
LD {—--A r] ~l~flt~. Actuator

;d~——l Dead band parameters 0 open

o R :r 1
D ON~ 3,~

Tmin:
K P : r — - - ‘ r ‘,s

~F~— :~
TN :rJs FM: o close

TV :~ Js r ‘,s y.1 — —,— .— —
Limit switch

——
Dimension:~  — I ~ Decimal places ~ rl rl~ 1——

— — ——
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .:.,.;  ,,.,,:.,.:.:...........:.:.,.:.:.:.,.:.: ,.,.:.,,:.:,,,:.:.......:,’.:,,,,.,,:.,,,.,.,. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , , ..,,,,.,,,.,,:,,.,..,........:.,.,.:.,.:.,.,.:

g&~;~f~~g; \~j~g#flR:: :;;;$:~~$:$;; ;;;;:fi*;;;:: ~:.~:~~;j~~: :::~;~$;;;:j $$?::;%:;;:$ %%:%:E8:;;:;$
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

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

MODIFY MODIFY ACTIVATE
AR SET 1 PAR SET 2 PAR SET 2

=&$##$$.  = Input field ( — — 1 = Ou tpu t  f i e l d———

Fig. 8.16 Test S wntrdler  screen form

Fig. 8.17 Test S controller menu 2

. .
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Test IP260

6-16

If the limit value monitor for the control error responds, an arrow
is displayed beside the corresponding danger or warning limit.

The significance of the function keys is the same as for the
K controller.
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IP260 Tmnsfer

9 Transfer

In this program branch, you can transfer controller data blocks
from one device to another.

If yw press cF4> (TRANSFER) in the main menu, the transfer
branch is displayed.

RAM -> EEPROM -1 FD <-> 1P
EEPROM R A M FD <-> FD I I I EXIT

Fg. 9.1 Transfer menu 1

Initially, the current display is retained and only a new menu
output. The exited screen form (MAIN MENU) is entered in field
1 in the header and T R A N S F E R is displayed in field 2.
The device and file remain as entered in the presetting screen
form.

You are prompted to decide whether a transfer involving the
EEPROM on the module is rquired.  This is of course only
fmssible ONLINE.

Significance of the function keys:

<Fl>:

<F&:

<F4>:

<F8>:

transfers the controller data block from the 1P 260
(controller data block in the RAM of the 1P 260) to the
EEPROM. If there is already a controller data block in
the EEPROM, the program enquires whether yw
want to overwrite the existing block.

transfers the controller data block from the EEPROM
to the 1P 260 (RAM of the 1P 260). If there is already a
controller data block on the 1P, the program enquires
whether you want to overwrite the existing data block.

branches to the transfer screen form for data transfer
1P c-> Ff) and FD c-> FD.

abandons the transfer function and returns to the
main menu.

@Simnem  AG 1991 awBwwxwlu2
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Transfer IP260

If yw press function key cF4>, the program branches to the
transfer screen form.

——————

r ———————. —— ——
~ DEVICE:  ~ ~ FILE: ~ — J.260 DBc j———————— ——

source Destination

Device :xR%%!
DB no. :&# $33%

Drive
File name

c-”--m~<-~~k
Plant ales. ——
Generated by ~ — 1 ————
Generated on L — ~ l—

l———

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

s$;;~~~g;: 2$%$EZ$$2$ 32;;$~g$$$’,; ‘f~f;%gl~f: :’:iil:.~sji;ii.:; ~&~#g#$~fj 11’i:j:mi;:i;: ;:i::E&.i:ii
. . , ,.,.  ..:.  :.:,:.:.:,  ..., ., .. ....,,  .., .,,,.,.:.,. ,,,  , . . . . . . . . . . . . . . . . . . . . . . . . . . .

,.,.,.:,:.:.:,,,,.,.,.,:,:,:.:...,......,,,  ,, .:.:.,,,.,.:.:.:.,.,  .,.,.,.,  ,,:.:.:.,.,.:.,.: . . . . . . . . .:,:.:,:  .,.,.:,,.:,:.:.:.:,:.,.:.:.,.:.,,,.,.: ,:.,,,.:.:.,,:.:,,,:,:.:,:.,,:,,.,.:.:.:.:,:.:.

.\.
&$##&#&= Input field ( — — 1 = O u t p u t  fieid———

Fg. 9.2 Tmsferscreen  form

The output fields are as described above.

Description of the input fields:

Device: with +7> (HELP) you can select the source or
destination device. The options are the module (IP
260) or the data drive (FD). If the device selected
for the source is FD, the drive and the file name
can also be changed. If the destination is FD, the
drive and file according to the presetting are used.

DB no.: for the source, enter the number of the bbck to be
transferred. For the destination, specify the
number under which the block will be stored on the
selected device. The range of values in each case
is 1...255.

. . .
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IP260 Tmnster

Drive:

File name:

if the selected device for the source is FD, you can
select the drive in which the diskette with the file
and data bfock to be transferred is fwnd. The
entry can also be made with the function key .&7>
(HELP).

if the selected device for the source is FD, you can
select the file name. If yw press function key <F7>
(HELP), a window is displayed with all the files on
the drive. After selecting a file with the cursor keys,
enter the file name with cF1> (ENTER). If the
destination device is a drive, the file name is the
file name selected in the presetting screen form.
The presetting data are also entered in the fields
“plant ales.”, “generated by” and “generated on”.
You cannot change the file name and drive in this
situat”~n.

Significance of the function keys:

<F4>: initiates the transfer. If the error “W3 do not transfer
incorrecr  D/3 ”occurs, check the contents of the data
block with the output function and save the data block
on the device “1P 260”.

<F7>: providing the source is a drive, press the help key to
select the drive and file name in the fields “device”
ar’d “DB no.” of both source and destination.

<F8>: abandons the transfer function and returns to the
main menu.

—AG 19s1‘3s’ c7wmass7s-c501a? 9-3
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1P 260 Delete

10 Delete

In this ptugram branch, you can delete existing mntroller data
blocks from a device.

If you press function key cF5> (DELETE) in the main menu, the
delete”branch is displayed.

I

Fg. 10.1 Delete menu 1

Initially the current display is retained and only a new menu is
displayed. The exited screen form (MAIN MENU) is displayed in
field 1 in the header and D E L E T E in field 2. The device and
file remain as entered in the presetting screen form.

The program enquires  whether you want to delete a block on a
drive or on the EEPROM of the 1P 260 (only possible ONLINE).

Significance of the function keys:

cF1>: deletes the controller data block in the EEPROM of
the 1P 260. If there is a mntroller data block on the
EEPROM, the program enquires  whether you really
want to delete the existing block.

<F5>: branches further in the delete screen form.

<F8>: abandons the delete function and returns to the main
menu.
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Delete 1P 260

If yw press cF5>, the program branches to the delete screen
form.

——————
~——— —————.— ——

d DEVICE: ~ ; FILE: ~ — -j .Z60 m~ J——————————

Drive :*;
w

File name #3+l$&&&%&%&z60
DB no. $#$# (“ =ail DBs)

Plant designation :
~–———,

Generated by
— — — —  —

Generated on : t---l———

31#:fi~:~]f;: ~~f~~gfj~~ :Sfli%ii%i #K:i{g#i#i. ;%$*;’;S:;; ;i;:mi’ii;: ).:22EZE%: $3$$:Eg$$$$:.:.:...... ,., ..,., ,,:.:.;.:.:.:.:.:,:.:.:.:.,::,:.:::.;.,,:,: .,.:.:.,.:.:,:,,.:...,,.,,,,.,..,,..,.,,,,,... . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .

I n p u t  f i e l d [ — — 1 = Output field———

Fg. 10.2 Delete aczeen form

The wtput fiekfs remain as described above.

Description of the input fiekfs:

Drive: you can select the drive on which the data block is
to be deleted with the function key cF7> (HELP).

File name: here, enter the file nameunderwhichthe  DBto be
deleted is located. +7> (HELP) displays the
existing files in a window which allows you to
select the required file with the cursor keys. Enter
the selected file name in the input fiefd with .cFl>.

10-2 ~.
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1P 260 Delete

DB no.: here, enter the number of the block to be deleted.
The range of values is 1 to 255. If you type in a “*”,
all DBs on the selected device will be deleted in
the set file. Function key c)% (HELP) displays the
existing data blocks in a window and yw can
select them using the cursor keys. cF1> enters the
selected DB number in the input field.

Significance of the function keys:

<F5>:

<F7>:

<F8>:

initiates the delete function. The program enquires
whether you want to delete the DB(s).

the help key allows you to select alternatives in the
“drive”, “file name” and “DB no.” fields. For “file name”
and “DB no.” a window is onoe again disptayed  with
the existing files or DBs.

abandons the delete function and returns to the main
menu.
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IP260

11 Information

This program branch provides an overvievv of the controller data
blocks on the 1P 260 and in the preset file. This information is
also displayed on the screen.

Selecting the screen form:

if you press .+7> (INFO) in the main menu, the information
screen form is displayed.

——————=
L—————.

L– –  –  –  –  –  –  –  –  –- DEvtCE: :: F I L E :  r  –  
‘ , . 2 6 0 m=]————————— ——

————.————— —————
1P - DIR: (DBIIo.:  — ~p~M  DEw..: — — — — — — J

FD - DIR: Driie: ~ File name : &j&~&*\..““’””== 260iw,kwwr

Name Name Name Name Name Name Name Name
—— —— —— .— —— —— ——

‘  ~~< L=; L=;L —  ; l-=; L———; L——; L=-
I —= i  1 -  —  ~ L———% L——= L——= ~——— y h== ~_—.y
L L=? L —  ~ L=? I_=y L_=y L=?— ——

‘ i  k:: L=T L_=T L=? L== L.=y L=?c~i
1- —2 L-y L=T L=? L=? L=? L=yL-i ——

L—_T L=; I_=T L-T L=? L=7 L=7 L=7
1- I -  —  ~ L———7  L—=y 1- —  y L=7 L=y L=?———=
l-=y L———T L_—T L—.—T L=7 L=7 L=y L=?
L I _ _  — ~ L———7  L———T L=T L=7 L-7 L=y
‘- 1 -  —  ~ L———T L—_. T  L=7 L-T L=y L=?LZT

1- I -  —7 L-. L-. L-T L-T L-y L-y
C:2 L—: — L — 2 L — 2 L — — 1- — — l-- — — L- — .

~{~fj$g#*~;J~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .j~~j:~;*\~,,j,,$;: :~.+::: *$~&&#}#j~ 2!$3j:R#*gi~ +~j~i~:::j::: jj~;j:~sii:iii ;Ix;i;wj:i;$fl ;i$:~~~~~ts::
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .,..;.,,. .

j:i~:;:,::::.:.:.:<.:.:.:......:.:.:,:....,. 1::.:j.:>:::.:., ...., .,,:,.:.,:,,::t.::.::,+,...,.,.....A.A.,., . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :.:.:.::.:+.;:.:.:...:.:.,>.:.:.:.:.:.,.. .:.,....,.,....<.:..........:.:...,.,...,.. ............:.,..:.:.:.:.:.:.:.:.:.>:.:.:+ ..:.:.:.:,.:.:.::.:.:.:.:.:...:.:.:.:....3, .:.:<...:<.:<..............<...............,,..,,.*i,.,.,A:,.

fig. 11.1 Information screen foml

Description of the output fields:

The exited screen form (MAIN MENU) is displayed in field 1 of
the header and I N F O R M A T 10 N in field 2. The device
and fi!e remain as mntained in the presetting.

r — — 1 = Output field———
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Description of the input fiekfs:

Drive: you can specify the drive on which the file to be
displayed is located. You can also make the entry
with the function key <F7> (HELP).

File name: here, enter the file to be displayed. Using the
function key .+7>  (HELP) you can display the
existing files in a window where they can be
selected with the cursor keys. cF1 > enters the
name in the input field and <RETURN> initiates
the display.

Significance of the function keys:

<F6>: prints out the data blocks on the 1P 260 and in the
selected file.

<F7>: HELP key to select drive and file name.

<F8> : exits the infomnation function again and returns to the
main menu.

If there are more than 96 entries in the file, a new menu is
displayed. You can then page forwards and backwards with the
function keys cF4> and cF5>.

Fg 11.2 Information menu 1 for pagng
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Fig. 11.3 Information menu 2 for paging

\ EXIT

Fig. 11.4 Information menu 3 for paging

Significance of the function keys:

<F4>: displays next page.

<F5>: displays previws page.

<F6>: prints the data blocks on the 1P 260 and in the
selected file.

<w>: HELP key to select drive and file name.

<F8>: exits the information funotion and returns to the main
menu.

You can print out the screen form as a hardcopy.
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1P 260 Eror Messages

12. .
FOO
FO1
FIO
Fll
F15
F16
F17
FIA
FIB
F1 D
F1 E
FI F
F20
F22
F23
F24
F25
F26
F31
F32
F33
F34
F35
F36
F37
F38
F39
F3A
F3B
F3C
F3D
F3E
F3F
F40
F41
F42
F43
F44
F45
F46
F47
F48
F4C
F52
F53
F54
F55
F56
F58
F5A

Error Messages

Module error occurred!
Illegal input
Memory area exceeded
Field cannot be exited
Abandon processing ?
Abandon processing ?
Entry not allowed after last function
Value outside permitted range
inserting not allowed
Saving not possible -> data record incomplete
Output not possible --> DB no. not identical
Illegal input
RFG already hgher !
RFG already lower!
RFG already stopped!
CL control EW active !
OL control EW active!
Drive not defined
External memory fautt
Element directory does not exist
Data block does not exist
DB or file already exists
File type not defined
Identification headers not identical
External memory read only
File read only
Buffer not long enough
Too many permitted elements
file does not exist
Directoty  full
Diskette full
File cannot be interpreted
Syntax error /name wrong
Not allowed
Data block does not exist
Overwrite DB ?
Data blook does not exist
Delete DB ?
Do you want to delete all DBs ?
Delete DB in the EEPROM ?
Illegal value
Problem with connection PG-IP260
Not enough memory on the module
Module timeout
Data block does not exist
Error in transfer
Transfer error
Module not responding
Wrong transmission rate
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IP260

F5B
F5D
F5E
F5F
F60
F61
F62
F63
F64
F65
F66
F67
F71
F72

F:
F75
F76

F78
F79
F7A
F7B
F7c
F7D
F7E
F7F
F80
F81
F82
F83
F84
F85
F86
F87
F88
F89
F8A
F8B
F8C
F8D
F8E
F8F
F90
F91
F92
F93
F94
F95
F96
F97
F98
F99

BREAK received
Parity emor
Overflow error
Frame error
Manual operation from PG not allowed
DB exists on 1P ! Overwrite?
Transfer from 1P to 1P pointless!
DB exists in EEPROM! Ovefwrite ?
No DB on module (in RAM)
Error writing to EEPROM
Error reading from EEPROM
No DB in EEPROM !
Wrong DB number
Wrong module configuration
Too many decimal places for dimensional values
Bmax not in range -9999 to 9999
Bmin e -9999 or 2 Bmax
Ta not within limits or not multiple of 20ms
Start-up mode not permissible mntroller rncde
Value selected for start-up not in range
Value selected for preferred mode not in range
KP1 not within the limits
RI not within the limits
TN1 not within the limits
TVl not within the limits
Wrong controller type in parameter set 1
KP2 not within the limits
R2 not within the limits
TN2 not within the limits
TV2 not within the limits
Wrong mntroller type in parameter set 2
XdUD not within the limits
XdUW not within the limits
XdLW not within the limits
XdLD not within the limits
YUD c O or > 100.009’.
YLD c O or 2 YUD
Tmin not within the limits
TM not within the limits
Operating value O% or 50.00%
Matching factor not within the limits
TAN c O or > 100.00?4.
TAB c O or > TAN
Faotor in Wbranch not within the limits
Ramp-up time in W branch not within the limits
Ramp-down time in W branch not within the limits
Smwthing time in W branch not within the limits
WUD c Bmin or > Bmax
WLD < Bmin or 2 WUD
Factor in X branch not within the limits
Smcmthing time in X branch not within the limits
Test actual value not within the limits
XUD not within the limits
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IP260 Error Messages

.
I=9A
F9B
F9C

%
F9F
FAO
FAI
FA2
FA3
FA4
FA5
FA6
FA7
FA6
FA9
FAA

FAB
FAC
FAD
FBo
FBI
FB2
FB3

FB5
FB6
m?

FB9
FBA
FBB
FBc
FBD
FBE
FBF
FCO
FC1
FC2
FC3
FC4
FC5
FCD
FCE
FCF
FDO
FD1
FD2
FD3
FD4
FD5

XUW not within the limits
XLW not within the limits
XLD not within the limits
Factor in Al branch not within the limits
Smoothing time in Al branch not within the limits
TD in Al branch not within the limits
Tdel in Al branch not within the limits
Factor in A2 branch not within the limits
Smoothing time in A2 branch not within the limits
TD in A2 branch not within the limits
Tdel in A2 branch not within the limits
Ramp-up time in Y branch not within the limits
Ramp-down time in Y branch not within the limits
Master/slave mode illegal
Master/slave mode illegal without YR !
Illegal A2 branch structure
Changing mod. confg. or controller type without disabling
contr. illegal
Wrong loop or controller number
Error reading EEPROM
Error writing to EEPROM
Problem with controller
Preferred mode has priirity
Preferred mode still active
No valid DB in RAM
No valid DB in EEPROM
Access from PC illegal, except manual block
Access from PG illegal
Ramp illegal because of EW selection
Ramp illegal because of wrong mode
Test setpoint branch illegal
Required status is already set
Ramp generator not selected
Parameter set 2 not selected
Selected setpoint not within range
Selected manipulated variable not in range
PG @ list full
PC pb list full
Command not allowed
Problem with analog input X
Short circuit on digital output
Both limit switches active
Master failure detected
Time must be 2 Ta or O
Time must bes  Ta !
Time must bes TM !
Value entered range maximum
Time must be> Ta !
Time must be a multiple of 20ms !
Sampling time not yet entered
Exit test function ?
Number of decimal places or range limits exceeded!
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FD6
FD7
FD8
FD9
FDA
FDB
FDC
FDD
FDE
FDF
FEO
FE1
FE2
FE3
FE4
FE5
FE6
FF1
FF2
FF4
FF5
FF6
FF7
FF8
FF9
FFA
FFB
FFC
FFD
FFE

Different resolution of range limits
No negative values allowed
Incorrect configuration in DB
Invalid number of decimal places
Incorrect structuring in setpoint branoh
Incorreot  shuoturing in actual value branch
Inoorrect structuring in OL control branch
Resolution atior range limits not yet entered
Range limits exceeded
Range minimum > range maximum
Range maximum < range minimum
Value entered c range minimum
Parameter set 2 already activated!
Parameter set 1 already activated!
Parameter set 2 not selected !
Bmin = Bmax
Wrong configuration
No parameters required for OL control with S mntroller
Switch on printer!
D“&ard  old DB ?
Abandon printing ?
Programmer is off-line
Wrong time entered
No plant designation entered
No file name entered
Transfer DB
DB not transfemd,  contains error !
Illegal key
HELP key not allowed here
Exit COM260 ?
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1P 260 Summary

.
1 Summary

These programming instn.xtions  describe the function block

FB 170 (PER:REG) “Parameter assignment, operation
and monitoring of the mntroller
module”

The function block is used in the following programmable
controllers

. S5115U with CPU 941, CPU 942, CPU 943 and CPU 944

. S5 115Hwith CPU942H

. S5135U with CPU 922 from version9  and CPU 926
● S5150U
● S5155U
. S5155H with CPU 946R and CPU 947R

in wnjunotion  with the 1P 260 controller module.

The programming instructions contain a functional description
with the call, parameters and technical data of the function
block and an example.

All the rematks  made in the following seotions regarding the S5
115U also apply to the S5 115H.

All the remarks made in the following seotions  regarding the S5
155U also apply to the S5155H.

@sielmns AG 1991 C7W@6SS?6C5L124X 1-1



IP260 Functbn Block FB 170- PER:REG

2 Function Block FB 170- PER:REG

2.1 Functional Description

The function block handles the data exchange between the
user program and the 1P 260 controller module. Your
instructions are converted to a command for the module.

The data to be transferred are contained in a data block which
must include the required parameters before it is called. The
data transfer is made via a word peripheral address (P/O
parameter area).

Note The function block must be called in the cyclic
program once for each module. It must not be called
more than once even when idling.

Calls in interrupt OBS are mt permitted.

The function block “parameter assignment, operation and
monitoring of the controller module” transfers the parameters in
the data block and values to the 1P 260 module.

The function block also monitors the process by reading the
current data and statuses from the module.

2.2 Calling the Function Block

in STL (statement list) In LAD/CSF (ladder diagram or
control system flowchart)

:JU FB170
NAME :PER:REG
BADR :
DBNR :
BEF :
PANR :
ANST :
PAFE :

FB 170

H
PER:REG

BADR PAFE
DBNR DFEH
BEF SFEH
PANR PFEH
ANST BAUS

DFEH : BFEH ~
SFEH :
PFEH :
BAUS :
BFEH :

e sierrwt3  AG  1ss1 C79WC-B8S=W2U? 2-1
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Function Bluck FB 170- PER:REG IP260

2.3 Explanation of the Parameters

Name Para Data Function
type type

BADR D KY Specifiasthe I/o area (not fcf
the S5 115U) and the mocble
address

DBNR D KY Specifies the data bbcktype,
DBorDX(ontyfortheS5135U
and S5155U) andthedata bbck
number

BEF D KS Specifiisthecornmand

PANR I BY *cifiis the parameter wnber

ANST I BI Triggers command execution
with direct pararnater
assgnment

PAFE Q BI Pararneterassgrrnent  error

DFEH Q BI Data error

SFEH Q BI PLC interface error

PFEH Q BI Prtxesserror

BAUS Q BI Module failure

BFEH Q BY Outputs operator( input) errors

esumnsffi 1991 c79m@w5Bcso2u2
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2.4 Parameter Values

BADR : D, KY=  X,y

x = 1/0 area (with S511 5U no significance)
x = O: normal l/O area (P)
x = 1: extended l/O area (0)

Y = module address
128< Y <254 if x = O: P area

for S5135U, S5 150U andS5155U also
()< y <254 if x . 1: o area

DBNR : D, KY = X,)f

x = selection of DB type forS5135U and S5 155U
x = O: DB area
x = 1: extended DB area (DX blocks)

For S5 115U andS5150U, x has no significance,

Y = data block number
3< y <255 if x = O

for S5135U and S5155U also
1 ~ y g 255 if x = 1

y = O: the input parameters of the function block are
read from the open data block (wotking area of
the function block - indirect parameter assignment).

BEF : D, KS = X

x= BO: monitor
x = DI : utility CQmmands
x= Bs: “cPen loop” mode
X =  B R :  “cbsedbop”mode
x= RB: controlleroperatbn command

Commands without parameter numbers (command is valid
alone), the parameter PANR must nevedheless have a feasible
value specified.

x = ES: writeto EEPROM
x= EL: read EEPROM
x = EU: EEPROM invalid
x= HF: manual refease (aczessfrom  PG)
x= HS: rnanuaidisable  (accessfrom  PLC)
x = RE: Reset PLC irWface

es”mmms AG 19s1 c7su20-Ba576-c50ze 2-3
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Function Bkxk FB 170- PER:REG IP260

PANR :1, BY= X

The parameter number is dependent on the parameter BEF:

BEF= BO

x . 1
x= 2
x= 3
x= 4
x= 5
X= 6
x
x: :
x= 9
x=10
x=11

x= 15

BEF= DI

x= 1
x
x: :
x=
x= :
X= 6

BEF= BS

x= o
x=
x= ;

BEF= BR

X = o
x =
x =;

- Monitor

Data bbckoutfxd
ConhOller pararneterset 1 output
Controlierparameter  set 2output
Mcdule conf~ration  output
Test actual vaheoutput
Identification output
Monitoring poilts output
status bit output
Module cirectory  output
Read current values
Read condition codes
(from release 2ofthe FB 170and Vefsion5
Of the IP260)
PLC interfaoe error output

- LJtiiitycommands

Data block input
Contrdlerpararneters@  1 input
Controller Parametsrsd 2 input
Module conf~ration  input
Test actual vabe irput
Identification input

-“Open bop” mode

OLcontrol  ace. toanabg  input EW
OLcontrol  acc. to PLC rnputfmm  DW97
OL control  aoc. to PLC input from DW 124
(from mlease20f FB 170)

- “Cbsed loop” mode

CL control ace. to anabg kIput EW
CL control ace. to PLC iqmtfmrn  DW97
CL contmi ace. to PLC rn~ ftum DW 123
(fmnl Ielease  2 of FB 170)

2-4 Oslmmlm  m 1991 c?9alo—B8s7wso2—a?
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BEF= RB

x= o
x= 1
x
x: :
x= 4
x= 5
X= 6
x= 7
X =  8
x= 9
x= 10
x= 11

- controller operation commands

Switch on parameter set 2
Switch off parameter set 2
Test setpoint  branch cm
Test setpoint  branch off
Setpoint ramp hgher
Setpoint ramp bwer
stop Setpcint  ramp
Test actual value branch on
Test actual value branch off
Manipulated variable ramp higher
Manipulated variable ramp bwer
Stop man@Aated  variable ramp

ANST :1, BI

When the signal for the ANST parameter changes from O to 1,
the command pending will be executed (only when parameter
assignment is via block parameters). You set the parameter
yourself. If the command has been executed, the parameter is
reset by function block FB 170 (acknowledged).

PAFE : Q, BI

The sgnal of the PAFE parameter is 1 if an illegal parameter is
assigned. The error involved can be identified by the
assgnment of the flag byte FY255 as follows:

F 255.0 Module address not permitted or not multiple of “2”

F 255.1 Wrong l/O area, occupied by neither “P” nor “O”
(not relevant for S51 15U)

F 255.2 Wrong DB number or DX block selected with
S5155U

F 255.3, DB does not exist or too shorl

F 255.4 Wrong command (BEF)

F 255.5 Acknowledgement reset S5 interface wrong

F 255.6 Parameter number outside permitted range

IBSkmms AG 1SS1 G3WMW7W5W41Z 2-5
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F 255.7 P/O address area or address wrong or load
voltage failure on the 1P 260. PLC does not stop
despite timeout (QVZ); no QVZ code on the CPU
module (not relevant for the S5 115U - this PLC
does stop with a timeout)

DFEH : Q, BI

Data error set by the 1P 260 module. Once the error has been
read with the command ‘BO 8“ the error bit is reset by the
function block (acknowledged). The error number is output at
the parameter BFEH and stored in data byte DL1ll (PLC data
block). An exact coding of the error numbers can be found in
Pan 3 of the manual.
From releaae 2 of FB170 and veraion 5 of the 1P 260 the
enor can also be read with command “BO 11“.

SFEH : Q, BI

PLC interface error set by the 1P 260 module. Once the error
has been read with the command “BO 15“ or the command
“RE” reset PLC interface has been sent, the error bit is reset by
the function block (acknowledged). The error number is stored
in data word DW 113 (PLC data block). An exact coding of the
error numbers can be found in Pan 3 of the manual.

PFEH : Q, BI

Process error set by the 1P 260 module. Once the error has
been read with the command “BO 8“ the error bit is reset by the
function block (acknowledged). The current process status and
possible errors are stored in data words DW 109 toDW112
(PLC data block). An exact coding of the error numbers can be
found in Part 3 of the manual.
From releaae  2 of FB170 and varaion 5 of the 1P 280 the
process error can also be acknowledged with command ‘BO
11”.

BAUS : Q, BI

The parameter BAUS has the signal status “1” when the
module monitoring has responded. The error bit is only
acknowledged (cleared) when the 1P 260 module signals it is
operational again with the WATCHDOG bit. The recognition of
module failure lasts 255 PLC cycles.

2-6
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BFEH : Q, BY

Output of the read input error. For more details see parameter
DFEH.

The designations PANR: 1, BY and BFEH: Q, BY must not be
occupied by the following parameter types:
● scratchpad flags used by the function block FB170 (see

techical  data),
● when specifying data bytes: total length of the “controller

DB” from data byte DIJDR O to 122. Fmm release 2 of FB
170, from data byte DIJDR O to 124.

If a data byte is specified for the parameter PANR, the
parameter is supplied from the data block opened before the FB
170 function block call.

If a data byte is specified for the parameter BFEH the assgned
data block is valid.

The parameters PAFE, DFEH, SFEH, PFEH and BAUS must
not be occupied by the used scratchpad flags.

fasienlms  M 1991 c7sawsas7sc5cQa? 2-7
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2.4.1 Notes on Error Processing

The function block FB 170 must be called once per PLC cycle
for each 1P 260 module. This is necessary to be able to sgnal  a
module failure quickly. If a module failure is recognized, the
parameter BAUS has the signal status “l”. As soon as the 1P
module is ready for operation again, the parameter BAUS is
reset. While the module is not ready for operation, no command
is accepted or processed. - “

With the data byte DR 7 of the “controller DB” you can enable
or disable automatic enor reading.

Errors are read automatically if data byte DR 7 = KHOO.
Otherwise (DR 7 not equal to KHOO) you must program the
error reading (command “608” or “6019).

If an error is recognized, the corresponding parameter (DFEH =
data error, SFEH = PLC interface error or PFEH = process
error) is set to sgnal  status”1”. After the error has ken read
and updated in the “rxntroller  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 immediately folbwing the call of the
function bbck FB 170 with the rising edge of the PAFE
parameter signal. Reason: scratchpad area from flag byte
FY 200 to FY 255.

From release 2 of FB170 and version 5 of the 1P 260 a data
or process error can also be acknowledged with read wndition
code automatically (DR 7=11). If DR 7 is not O and not 11 a
data enor or process error can be read with the command
“60 11”.

2-8

Caution

A
! Wtih all modules with a version numberless than 5, check

whether the value 11 is entered in DR 7. Alter this entry (e.g. to
255) before you bad a new version of FB 170.
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2.4.2 Commands Permitted if Errors Occur

If process errors (PFEH) or PLC interface emors (SFEH)  occur,
the following commands are still permitted.

command

Monitor BO 6 to BO 10, BO 15

Manual disable HS II
Manual release HF II
Reset PLCinterface I RE 1

If data errors occur (DFEH) the folbwing commands are still
pemlitted:

Command

Monitor BO 6 to BO 10, BO 15

Reset PLC intefface RE

This restriction of the commands is intended to protect the
parameter data in the RAM of the PLC. If a data error occurs,
the commands “HS” and “HF are not permitted, since with a
manual release the error entered could be corrupted by the PG.

From release 2 of FB170 there is no command interlock if
errors occur.

2.5 Assignment of the Data Area

The function block operates with a data block (see also Part 3,
Section 3, Structure of the data block).

The data block can be divided into two areas:

* the working area of the standard function bbck FB 170
PER: REG from data word DW O to DW 15,

● the data area forthecontrolfer  module IP 260 from data
word DW 16 to DW 122.

0Si8nm)S AG 19S1 c7saYks&576c5uzo2 2-9
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Note The data block must be created up to and including
data word DW 122.

From releaae 2 of FB170 and when using the
commands BS 2 and BR2, the data block must be
created up to and including DW 124.

2.5.1 Working Area of the Function Block

. . . . ..

DW Recommended data format

o assianed KH

1 I Command bamwter IBEF) I KS

2 Pawwter  number (paramter PANR) KF

3 assioned KH

4 DB type ‘2) DB number *2) KY
assigned for S51 15U
and S5150U

5 assigned KH

6 Addressing type Por O Module address KY
assgnedfor  S5115U

7 0 select and deselect read KY
errors automatically ● 1)

8 assgned KH

9 assgned KH

10 assgned KH

11 assgned KH

12 assgned KH

13 assigned KH

14 assigned KH

15 assimled KH

Yw should SUDDIV  the data words shown in bold face with
values if inditi parameter assignment is selected (parameter
DBNR = KY 0,0) before function block FB 170 is called.

2-1o esblnm15ffi  1991 c79m3BB57wm2.cQ
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.
Following its execution, the mmmand entered in data word DW
1 is set to the value KHOOOO by function block FB 170. A new
command can now be entered (acknowledgement to the user
program).

Sttucture for indirect parameter assignment:

Call DB

DW1 = KHOOOO

New command can be entered I

Call FB 170 : PER:REG

*1) If the contents of data byte DR 7 equal zero, when errors
are recognized (data errors, PLC interface errors and process
errors) they are automatically read by function block FB 170
and updated in the data block. If an error is permanently active,
an error will be read each second FB 170 call. If several errors
are active simultaneously, a different error will be read at each
second FB 170 call. In this way, the function block gives you
the opportunity to transfer a command to the 1P 260 module
with each second FB 170 call.

If the contents of the data byte DR 7 do not equal zero, then the
errors will only be read as a result of the parameter-assignment
and the data block updated. You can therefore dacide when
and in which order the errors should be read.

From relaaaa  2 of FB170 and veraion 5 of the 1P 260 the
automatic read rendition code function is possible. If the
content of DR 7 is 11, the command “BO 11“ is generated
automatically by FB170 and the current values entered in the
data block. If there is currently a data or process error this is
acknowledged at the same time. The function block also gives
you the opportunity of transferring a command to the module
every second FB170 call.

If DR 7 is not O and not 11, automatic error reading and
rendition code reading is not possible.

.
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2.5.2

2-12

DR7= O: automatic error reading (BO 8 orBO 15)
11: automatic condition oode reading (BO 11 )

● 2) The DB number entered in data block DR 4 must match the
actual data block number.

e.g. DB 170: DWO : KHOOOO
DW1 : KS
DW2 : KF
DW3 : KHOOOO
DW4 : KYx,170

x = data bbck type withS5135U andS5155U
x = O: DB area
x. 1: extended DB area (DX area)

Assignment of the Controller Data Block

The transfer of the wholemntrollerDB(DW16 to DW96) is
triggered with the folbwing parameter assignment:

Read data: BEF = BO and PANR: KF+ 1

Wriie data: BEF = DI and PANR: I(F+ 1

Module configuration and general paramatere:

The transfer of the parameters “module configuration” (data
word DW17) is triggered with the following parameter
assgnment:

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

Write data: BEF = DI and PANR: I(F+ 4

esiolmluffi  1991 c7#33B8wbQm2-rE
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DW Recommended data format

16 DB number on the KY
IP260 \

17 Module configuration KM

18 Sk ASCII characters specifying dimension KS

19 Six ASCII characters specifying dimension KS

20 Six ASCII Chi3RWkfS  specifying dimension KS

21 Dimensica code KY

II z I RanoeminimumBmin

23 Range maximum Bmax KF

24 Sarnpfing time Ta KF

25 I Ta code KY

II 26 I I Start-uDmode

II 27 IV*eforstart-uD  mode

28 Preferred mode PM KM

29 Vabe for preferred mode KF
!

30 Structure of controller KM
RS

Controller

Controller parameter set 1:

The data transfer for “controller parameter set 1“ is triggered
with the following parameter assignment:

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

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

DW Recumrnended data format

31 R. P act”bn @Off \ KM

32 Total gain KP KF

33 Reset time TN, I action KF

34 Derivative action time IV, D action KF

35 TNcafe Tvaxfe KY

es&me41s AG 1991 Cmmwmaaa 2-13
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2-14

Controller parameter set 2:

The data transfer for “controller parameter set 2“ is triggered
with the following parameter assignment:

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

Write data: BEF.  DI and PANR : KF+ 3

,

D W Recornmended data format

36 R, P action orvoff KM

37 Totaf gain KP KF

38 Reset time TN, I action KF

39 Derivative action time TV. D actkm KF

II 40 Ilwode h-vcode I KY II

esimnrmffi  1991 c79amwm’cm?-Lr2
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Parameter for the contrder block, the aetpoint and actual
value branch:

DW Recommended data format

41 LVM control errvr XdUD KF

42 LVM cwI@I error XdUW KF

43 LVM control error XdLW KF

44 LVM control error XdLD KF

45 Y iiiitation  YUD, Kcontrokrwith  analog Outpt KF

46 Y limitation YLD, Kcontroller  with analog output KF

47 min. pulse duration Tmin, Kand Scontrdler KF

48 ActuatorOperating time TM, S contrdfer KF

49 Tmin code TMcode KY

50 Min. op. value MOV, K ccmtmllerwith puiseoutput KF

51 Matchrng factor MAF, K contrdlerwith  pulse output KF

52 assgned KH

53 Onthreshdd of the dead band TAN, S controller KF

54 Offthreshdd  of the dead band TAB, S contrdkw KF

55 \ Struct. of W branch WS KM

56 Weighting  factor setpoint FW KF

57 Ramp-uptime TH, I-C in W branch KF

56 Rampdown t“heTR, HG in W branch KF

59 THcode TR code KY

60 Srnoothitgtime TG, G1 in W branch KF

61 I TG code KY

62 LVM setfxht  WUD KF

63 LVM setpoint WLD KF

64 S@xtureof Xbranch  XS KM

65 Weighting factor actual vabe FX KF

66 SmoothhgtimeTG,  G1 in Xbranch KF

67 TG axle KY

. . .
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Actual value for teat mode:

The transfer of the parameter “actual value for test mode” (data
word DW 68) is triggered with the folbwing  parameter
assignment:

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

Wtie data: BEF = D! and PANR : KF+ 5

DW Recommended data format

68 Actual value for test mode of the X branch KF

LVM actual value and auxiliary branches

DW Reconwmnded  data formal

69 LVM actual value XUD KF

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

8s
86

LVM actual value XUW KF

LVM actual value XLW KF

LVM xtualvaiue XLD KF

Struct.  of Al branch AIS KM

Weighting factoraux.  branch 1 FA1 KF

Srnoothingtirne TG, G1 m Al branch KF

TG code KY

Tirneconstti  TD, DT1 in Al branch KF

Delay time Tdel, DT1 in Al branch KF

TDcode Tdel coda KY

Struct.  of A2branch AIS KM

Weighting factoraux.  branch 2 FA2 KF

Smoothin@rneTG,  G1 in A2branch KF

TG code KY

Time corktari  TD, DT1 m A2branch KF

Delay time Tdel, DT1 in A2branch KF

TDcode Tdel coda KY

2-16 esiumluffi 1991  c—moo&wnwsn2a
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. .
Manipulated variable branch:

DW Recommended data format

87 Structure of Y branch YS KM

88 Ramp-up timeTH, HG in Y branch KF

89 Ramp-down time TR, HG m Y branch KF

90 THcode TR code KY

91 assigned KH

92 assgned KH

93 assgned KH

94 assgned KH

95 assgned KH

96 assnned KH

Setpoint or manipulated variable input:

The data transfer for the parameter “value input” (data word
DW 97) is triggered with the following parameter assignment:

Write data: BEF = 6S and PANR: KF+l (manipulated
variable)

or: BEF = BR and PANR: KF+l (setpoint)

- Dw Recommended data format

97 Setpoint  or manipulated variable infwt KF

Monitoring points:

The transfer of the monitoring points is triggered with the
following parameter assgnment:

Read data: BEF = BO and PANR: KF+7

@Siemm6 AG 1991 c79aal-ses76.csu2@ 2-17
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DW Recommended data forma

98 Monitoring point MP- WI KF

99 I Monitorfngpoint MRW2 I KF1
100 Monitoring point MP- Xl KF

101 Monitm”ng point MP- X2 KF

102 Monitotfng paint MB Xd KF
r

103 ] Monitoring point MP-Y KF
I

104 Monitoring point MP- Yh KF

105 Monitoring point MP- Al 1 KF

106 Monitoring point MP- A12 KF

107 Monitoring Pornt MP- A21 KF

108 I Monitafing point MP-A22 KF

Status condition codewords:

The transfer of the status condition codewords is triggered with
the following parameter assignment:

Read data: BEF = BO and PANR : KF+8

DW Recommended data format

109 Statuses of the DI and D(2 KM

tt 110 I LVMststus IKM
II 111 I Irwtenor IAlmus ! KH

II 112 IOoerathastatuswdeword II(M

Resd cummt  values

The transfer of the monitoring points MP-W2, MP-X2, BP-Xd
and MP- Y, along with the status condition codewmfs LVM
status and operating status codewords (data words in bald
face) is triggered with the folbwing parameter assignment:

Read data: BEF.  BO and PANR : KF+1O

. . . .
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Read status condition codewords (from release 2 of FB 170)

The transfer of all monitoring points (DW 98 to DW 108, the
LVM status (DW109), the input error (DL 111 ), the Al status
(DR1 11) and the operating status codeword (DW1 12) is
triggered by the following parameter assignment:

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

PLC interface errors

The transfer of the PLC interface error is triggered with the
following parameter assgnment:

Read data: BEF = BO and PANR : KF+15

DW Recommended data format

113 PLC interface error KH

Module identification

The transfer of the module identification is tfggered with the
following parameter assignment:

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

Write data: BEF = DI and PANR : KF+6

When reading the module identification the 1P type, version
number, loop number and controller number are always read
(DW 114 to DW 120).

When writing the module identification only the foop number
and controller number are written to the IP 260 module.

DW Recommerxkf data format

114 Identification 1P type ‘P260‘ KS

115 ktentificabn 1P type ‘IP260‘ KS

116 kfer$ification [P type ‘P260‘ KS

117 kfentificatkm ve@on number ‘VX.xx KS

118 MeMcation  version number ‘VX.xx KS

119 kfentif”tiion version number ‘VX.xx KS

120 Loop number controller number IKY

eskn’mln AG 19s1 ~uz 2-19
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Module directory

The transfer of the module directory is triggered with the
following parameter assignment:

Read data: BEF = BO and PANR: KF+9

DW Recommended data format

121 Mo&ledirectory code DB number 1P RAM KY

122 Motitle directory code DB numberlP EEPROM KY

The following applies from release 2 of FB 170 and higher.

Setpoint input

T% setpoint is transferred with the following parameter
assignment:

Wriie data: BEF = BR and PANR : KF+2

DW Rmmsnded  data format

123 Setpoir# input KF

Manipulated varible input

The manipulated variable is transferred with the following
parameter assgnment:

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

w Recommrdecf  data format

124 Man@dated variable rnput I KF

2-20 @simmna* 1s91 c79c@e#mc502-@
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2.6 Technical Data

Module number 170

Block name PER:REG

Library number S51 15U :P71200-S5170-A-1
S5135U : P71200-S9170-A-1
S5150U : P71200-S4170-A-1
S5155U : P71200-S6170-B-1

Call length 13 words

Block length S5115U :81 8 words
S5135U : 832 words

, S5150U : 804 words
S5155U : 832 words

Nesting depth S5135U :1
other PLCS :0

Secondary blocks none

Assignment in data area
assigned in DB from DW O to DW 122

Assignment in flag area
FY 200 to FY 235, H 255

Assignment in operating system data area
S5115U : none
S5135U/R : RS60 to RS63
S5150U : yes
S5155U : yes

System instructions yes

Miscellaneous S5135U : special functions call
S5155U : disables interrupt pro-

cessing for approx. 0.05 ms

The following applies for Release 2 of FB170:

Libraty number S51 15U : P71200-S5170-A-2
S5135U : P71200-S9170-A-2
S515(XJ : P71200-S4170-A-2
S5155U : P71200-S6170-B-2

Block length S51 15U : 913 words
S5135U : 917 words
S5150U : 888 words
S5155U : 918 words

-..

.
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Occupation of data area

Assignment in flag area

2.6 .1  Runtimes

selectable DB from DW O to DW 124
when using commands BS 2 or BR 2

FY 200 to FY 255

l%e sc)ecified times refer to the listed CPUS when the function
bkxk-is called with indirect parameter assignment.

commands S5115U S5115U S5115U S5115U S5135U S5135U S5150U S5155U
ti~~ameter CPU 941 CPU942 CPU 943 CPU944 R W. CPU 928

~i in Time in Tmein Tme in Tmein Tme in Tmein Tme in
m ms m ma m ma m Ins

BEF= BO
Data request 24.9 4.0 0.29 6.3 3.0 0.8 0.31
PANR = 1 59.7 & 19.1 1.76 15.3 9.1 2.4 1.48
PANR = 2to 31 .2to 15.9 to 7.3to 0.95 to 8.7to 4.5to 1 .5to 0.90 to
10,15 54.2 31.7 18.1 1.73 14.0 8.3 2.3 1.39

BEF= DI
PANR = 1 56.7 30.4 16.9 1.31 15.0 8.9 2.2 1.10
PANR = 2t06 41.1 to 17.7 to 8.7to 0.56 to lo.9to 5.4to 1 .3to 0.50 to

50.2 24.3 12.8 0.57 12.4 7.0 1.6 0.54

BEF= BS, BR, 31.5 to 14.4to 7.3to 0.60 to 7.oto 4.0 to 1 .Oto O.#to
RB, ES, EL, 40.5 17.5 8.1 0.65 10.4 5.4 1.3 0.52
EU, HF, HS, RE

ldhg ndirect 13.8 6.5 3.1 0.51 4.1 1.5 0.8 0.46
param.  ass.

Idling direct 15.7 6.9 4.0 0.54 4.4 1.7 0.9 0.51
param. ass.

Wnh all BEF = BO mmmands  the data must be rquested,  the
time required can be found in the table.

The commands BEF = BO with PANR: KF+l and BEF = DI
with PANR: KF+l require at least seven S5 cycles for their
processing.

The commands BEF = BO with PANR: KF+2 to KF+1O, KF+15
require at least two S5 cycles for their processing.

The specif~ions  for all the commands are the average times
per S5 cycle.
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With direct parameter assignment, the runtime per command is
extended by the difference between the idle time for direct
parameter assgnment and the idle time for indirect parameter
assgnment  as shown in the table.

The following applies from release 2 of FB 170 and higher:

The runtime for the command BEF = BO with PANR:  KF+ll is
made up of the data request plus the time for one S5 cycle of
the command BEF = BO with PANR: KF+l. The command
BEF = BO with PANR: KF+ll requires at least two S5 cycles
for processing.

The commands BEF = BS or BEF = BR with PANR: KF+2 are
identical to the commands BEF = BS or BEF = BR with PANR :
KF+l in terms of processing and runtimes.

2.7 Application of the Function Block

In cyclic operation, it is illegal to trigger a module with both
indirect and direct parameter assgnment.

Before calling the function block FB 170, a data block must be
set up for it. This data block contains the working data for the
function block, the setpoints  and the parameter data for the 1P
260 controller module. The data block must be created up to
and including DW 122. From release 2 of FB 170 up to and
including DW 124.

The data block is available on the diskette supplied and has
plausible setpoints  and parameters assigned as defaults. The
data block can be transferred to the RAM of the programmable
controller.

To transfer the block to the RAM of the controller module, the
“manual block” (command “HS”)  must first be transferred to the
1P 260 module. The ‘PE” LED for manual release goes off.

Following this, the data block is transferred to the 1P 260 with
the command “Dl 1“ (BEF = DI and PANR: KF+l). This
mmmand is only executed when the data block is located in the
PLC RAM without errors. If the module recognizes incorrect
parameters, the data block is not accepted in the 1P RAM. The
parameter DFEH is set by the 1P 260 and you can read the
mrrespoqjing  input error (DL1 11) with mmmand “BO 8“. Yw
can also check the acceptance of the data block with the
mmmand “BO 1“ (data block output 1P -> PLC).  If the data
blcck  was not accepted or has rmt yet been transferred, the
module will set the PLC interface error. The message KH02
(DR1 13) “no DBin RAM”k  output.

@Siemrs AG 1991 c7mBss57s-c5#2-@
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The exact coding of the status bits and the PLC interface error
can be found in Pan 3 of this manual.

If no interface error and no input error have occurred, the
module is ready for operation.

The 1P 260 controller module has no interruptdriven processing.

Wnh the manual release (BEF = HF, LED “PE” for manual
release is lit) only monitoring commands (BEF = BO), the
manual block command (BEF = HS, LED “PE” for manual
release goes off) and the reset PLC interface command (BEF =
RE) are permitted.

Data and further commands fmm the programmable mntroller
to the 1P 260 module are only possible with “manual disable”.

Wfih indirect parameter assgnment,  the current controller data
block must be opened and supplied with values before the
function block FB 170 is called. If the function block has
processed the command, it will set the data word DW 1 to the
value KHOOOO.  Only then is it in a position to process a new
command.

With direct parameter assgnment via block parameters, the
command is only executed when you have set the parameter
ANST. You must ensure that the parameter assignment does
not change as long as the parameter ANST still has the signal
value “1”. If the function block has processed the command, it
will reset the parameter ANST. A new command can now be
triggered.

After the function block has sent the command, the 1P
prucesses this command (bit no. 8 in DW 112 is set). Only after
the 1P has processed the command (bit no. 8 in DW 112 is
reset), can it perform an error waluation.
Wflh direct parameter assgnment  using block parameters, it is
therefore useful to use formal operatis for arm evaluation
each time the FB is called.

if a data block is stored in the EEPROM of the 1P 260, this will
be copied to the working DB during module startup and the
module is immediately ready for operation.

2-24 esimlmuffi  1991 cmooM&576-c50za
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2.7.1 Interrupting the User Program

S5115U

The user program is always interrupted by time or process
interrupts at command boundaries.

Caution
A

A! if interrupt OBS are programmed in the user program in which
the scratchpad flag area (flag byte FY 200 to FY 255) is used,
make sure that this flag area is is saved and loaded again
before the interrupt OBS are exited.

S5135U

An interruption of the user program by time or process
interrupts takes place at the block boundaries, or if data block
DXO has appropriate parameters assigned, at the command
boundaries.

The function block FB 170 is designed for both interrupts at
block boundaries as well as for interrupts at command
boundaries.

Caution
A

A! if interrupt OBS are programmed in the user program in which
the scratchpad flag area (flag byte IV 200 to IV 255) or the
free operating system data area (RS60 to RS63) is used,
make sure that this flag area is saved and loaded again
before the internipt  OBS are exited.

S515(M

The user program is always interrupted by time or process
interrupts at block boundaries.
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I Caution I

A! if intenupt  OBS are programmed in the user program in which
the scratchpad flag area (flag byte FY 200 to Ff 255) is used,
make sure that this flag area is saved and baded again before
the interrupt OBS are exited.

I I

S515SU

An interruption of the user program by time or process
internmts  takes place at the bbck boundaries, or if data block
DXO has appro@te parameters assigned, at the command
boundaries.

The function block FB 170 is designed for both interrupts at
bbck  boundaries as well as for interrupts at command
boundaries.

I CautionA

A! if intenupt  OBS are programmed in the user program in which
the scratchpad flag area (flag byte FY 200 to FY 255) is used,
make sure that this flag area is saved and baded again before
the interrupt OBS are exited.

If the intermpts  are blocked before FB 170 is called, they will be
released again while FB 170 is being processed.

2.7.2 Start-up Procedure

s 115U

The cyclic program execution folbwing “cold restad” (OB 21)
and after “automatic warm restart” (OB 22) begins at the start of
OB 1.

A
Caution

! in the “cold restart branch” (OB 21 ) the function bbck FB 170
PER:REG  must be called with the command “RE” (reset PLC
interface).

2-26
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The function block FB 170 is not called in the warm restart OB
(OB 22).

S5135U

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

Caution

A
in the “cold restart branch” (OB 20) the funct-mn block FB 170
PER:REG must be called with the command “RE” (reset PLC
interface).

With the “warm restart modes” OB 21 (manual warm restarl) or
OB 22 (automatic warm restart) the program is continued at the
point where the interrupt occurred, following the processing of
the start-up OBS.

The function bbck FB 170 is not called in the warm restart OBS
(OB 21 and OB 22).

Caution.

A if bbcks which use the “scratchpad flag area” (flag byte FY
200 to FY 255) or the free operating system data area (RS60
to RS63),  you must make sure that these flags or operating
system data are saved and loaded again before the start-up
OBS are exited.

S515(IU
Cyclic program execution folbwing “cold restart” (OB 20)
begins at the start of OB 1.

Caution

A
in the “cM restart branch” (OB 20) the function block FB 170
PER:REG must be called with the command ‘RE” (reset PLC
interface).

. . .
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With the “warm restart modes” OB 21 (manual warm restart) or
OB 22 (automatic warm restafi)  the program is mntinued  at the
point where the interrupt occurred, following the processing of
the start-up OBS.

The function block FB 170 is not called in the warm restart OBS
(OB 21 and OB 22).

Caution

if blocks which use the “scratchpad flag area” (flag byte H 200
to FY 255) are called in the start-up OBS OB 21 and OB 22,
you must make sure that these flags or operating system data
are saved and loaded again before the stafi-up OBS are exited.

S5155U

Cyclic program execution following “cold restart- (OB 20)
begins at the starl  of OB 1.

Caution

A
! in the “cold restart branch” (OB 20) the function block FB 170

PER:REG  must be called with the command “RE- (reset PLC
interface).

Wdh the “warm restart modes” OB 21 (manual warm restart) or
OB 22 (automatic warm restart) the program is continued at the
point where the interrupt occurred, following the processing of
the start-up OBS.

The function block FB 170 is not called in the warm restart OBS
(OB 21 and OB 22).

Caution

A!
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, it is
absolutely necessary that these flags or operating system data
are saved and foaded  again before the start-up OBs are exited.

Cold reatart  on all PLCs

ACM restart can be synchronized with the 1P 260 startup by
repeating the command BEF = RE in the cold restart branch
until it is no longer acknowledged by PAFE with F255.5.

2-28 esbmmsffi 1991 ci9aloa85iwx@-cR
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IPZ60 Function Block FB 170- PER:REG

Warm restart on all PLCS

A warm restart (manual or automatic) is only possible as long
as the 24 V load voltage of the 1P 260 did not fail. If the PLC
power supply and the 24 V load voltage of the 1P 260 both fail
at the same time, a odd restart is necessary.

@si01nm6AG  1991 c790ccPB8s76.cswuz 2-29
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3 Example

The example desonbed below can be fwnd on the diskette
supplied and oan be loaded completely in the PLC memory to
test the module.

All the necessary blocks are on the diskette which also provides
a complete “program framework” which you can adapt to your
own needs.

Depending on the PLC, one of the following files must be used:

S5135U: S5PR22ST.S5D
S5150U: S5PR40ST.S5D
S5115U: S5PR15ST.S5D
S5155U: S5PR60ST.S5D

In the example, the function block FB 170 is used in conjunction
with the funotion  bfocks FB 253 and FB 254 and with the data
blocks DB 60 and DB 80.

For the S5135U and S5 155U, there is also the function block
FB 255 and the data blocks DX 60 and DX 80.

The funotion  blocks FB 38 and FB 39 are also required with the
S5155U.

The data blocks DB 60, DB 80 or DX 60, DX 80 are suitable to
read the data written, e.g. by DB 60 to DB 80.

If data blooks DX 60 or DX 80 are used in the S5 135U or S5
155U, the call for funotion block FB254 must be replaced by the
oall for FB255. This requires the following modifiition in
PB 170:

AN 14.0
JC FB 254

Name: 1P 260
STRT: Iw 4
AUSW: IW 6

(DB 60/DB 80 valid)

AN 14.0
JC FB 255

Name: 1P 260
STRT: Iw 4
AUSW: IW 6

(DX M]DX 80 valid)

In the following description, when using theS5135U or S5
155U, replace funotion block FB 254 by FB 255 and the data
blocks DB 60 and DB 80 by data blocks DX 60 and DX 80.

3-1
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Ekar@e IP260

The following hardware is required for this example:

S5115U:

● one digital input module 6ES5420-.... (fixed sbt addressing)
inserted in sbt 1 in the central oontroIler(lB4)

. one digital output module 6ES5441-....  (fixed slot
addressing) inserted in sbt 2 in the central controller (QB6)

● one 1P 260 contmiler module coded as PY130 inserted in
the central mntroller  of the S5115U programmable
controller.

MCklssirlg!wwl

value
HBEEfl”” “-
12a 2

S5135U:

● one digital input module 6ES5420-.... coded as IB4

-“”hm” ““”
value 12s 4

. one digital output module 6ES5441-....  coded as QB4

EEEfHoff ●  -
12a 4

● one 1P 260 controller module coded as PY130

Mdn?ssingshibh

value
iEEEEE1°’ ●  “”
12a 2

3-2 ~.slamm&31991  c7wllwwmcw2—@



1P 260 fianple

. . inserted in the central controller or expansion unit of the S5
135U programmable controller with the CPU 922 (R processor)
or CPU 926.

In the central controller, no distinction can be made between
the types of addressing P/O(PY126=OY126).

S5150U:

● one dgital input module 6ES5420-.... coded as IB4

“--E%Bloff ““”
value 128 4

. onedgital output module 6ES5441-.... coded asQB4

--ERE13  ●  “”
value 128 4

● one 1P 260 mntroller  module coded as PY130

“-’E%EEEEI” ‘“”
Valw 128 2

inserted in the expansion unit of the S5 150U programmable
controller.

S5155U:

. one dgital input module 6ES5420-.... coded as 164

“-’EEEBI’ “-
value 128 4

~.
SIWIUISAG1991 C79X0-B8576-C50Z4Z 3-3

>.,*



I ~~••4=••ü=••¨<•• ..—-.-. -..—-—z”..,.,.  . . . .....,-—*.i..,..,..., . . . . . . . . . . ...,> r.-l!...-,.+..e :.-:.:.!/......>.>,....:.a..., . . . . . . . . ... .. . . . . . . . . . . . . . . . . . . . .:,.,... .;4?.,f =-. . . . . . ,.-,..,. ..,...,,.-* *-.. ,....A<4* m

fianple IP260

● one digital oupM module 6ES5441-....  coded as QB4

Mdmssiqswkh

value
EEEIBl”’ “-
12s 4

. one 1P 260 controller module coded as PY130

Pddmssingswwl

value
EEm3°” ““”
128 2

inserted in the central controller or expansion unit of the S5
155U programmable controller.

In the central controller, the types of addressing P/O cannot be
distinguished (PY128 = OY128).

3-4
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Assignments for the test pmgrsm

Digital inputs

Commands are executed on a rising edge at the input

I 4.0 Command RE: reset module
I 4.1 Command 60: monitor

14.2 Command Dl: utility command
14.3 Cemmand 6S: “open loop” mode

I 4.4 Command BR: “closed loop” mode
I 4.5 Command RB: controller operation commands

14.6 Command ES: write to EEPROM
I 4.7 Command EL: read EEPROM

I 5.0 Command HF: manual release
I 5.1 Command HS: manual disable

15.2 Cemmand  EU: EEPROM invalid
15.3 Command XY: wrong command

Parameter numbers from KF+O to KF+l 5 selectable:

I 5.4 Parameter number 2°
I 5.5 Parameter number 2’

15.6 Parameter number #
I 5.7 Parameter number Z?

16.0 “O” = DB 60 or DX 60 / “1” = DB 80 or DX 80
DB for FB254, DX for FB255

16.1 Direct (FB253, ”1” signal)/ indirect (FB254 or
FB255, “O” sgnal) parameter assgnment

16.2 Background processing onloff
“O” sgnal no background processing
“1” sgnal with background processing

16.3 Reset the latching error messages

me following applies from release 2 of FB 170

16.4 Type of background processing when 16.2= 1
“O” sgnal: automatic enor reading
“1” signak automatic condition code reading

esiwnms m 1s81  c790w.ss5n-c502-02 3-5
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Digital outputs with the S5135U, S5159U and S5155U: ,.,.

Q4.O =PAFE, parameter assignment error
Q4.1 =DFEH, data error

Q4.2 =SFEH, PLC interface error
Q4.3 =PFEH, process error

Q4.4 =BAUS, module failure
Q4.5 not used

Q4.6 =PFEH, latching
Q4.7 =BAUS, latching

QB5 =BFEH, data error (DL1 11)

Q 6.0 =PAFE, latching
Q 6.1 =DFEH, latching

Q 6.2 =SFEH, latching
Q 6.3 not used

Digital outputs with the S5115U:

Q 8.0
Q 8.1

Q 8.2
Q 8.3

Q 8.4
Q 8.5

Q8.6
Q 8.7

QB9

Q 10.0
Q 10.1

Q 10.2
Q 10.3

3-6

.PAFE, parameter assgnment error
=DFEH, data error

=SFEH, PLC interface error
.PFEH, process error

=BAUS, module failure
not used

=PFEH, latching
=BAUS, latching

=BFEH, data error (DLI 11)

=PAFE, latching
=DFEH, fatching

=SFEH, latching
not used

esiamna  AG 1991 c7soooB9s7wsw.-ce
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Aaaignment of the data area:

Data words DW 123 and DW 124 are occupied in the data
block called.

DW 123 :Parameter assgnmenf error

DW 124 :Condition code of the last command

From releaae 2 of FB 170 and higher data words DW 125
(instead of DW 123) and DW 126 (instead of DW 124) are
oocupied.

In addition to this, the folbwing data blocks are also oocupied
depending on the PLC:

S5115U: DB 151 DW O to DW 26
DB 152 DW O to DW 26

S5135U: DB 150 DW O to DW 32
DB 151 DW O to DW 32
DB 152 DW O to DW 32

S5150U: DB 150 DW O to DW 26
DB 151 DW O to DW 26
DB 152 DW O to DW 26

S5 155U: DB 255 DW O to DW 26

These data blocks are used to save the scratchpad flag area
and the free operating system data (only with the S5135U).

Assignment of the ffag area:

F 0.0 “RLO O“ -flag

F 0.1 “RLO 1“ -flag

F 0.2 Trigger flag for “RE”inOB20(withS5135U, S5 150U
and S5155U) or in OB21 (S5115U)

17190 Specifies the parameter number (PANR)

F 192.0 -
F 192.1 -

F 192.2 -
F 192.3 -

@Slmnetm AG 1991 c79axl-ss57sam@ 3-7
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Efanple 1P 260

F 192.4
F 192.5

F 192.6
F 192.7

Fw 194

Fw 196

Fw 198

w 200 to
FY 255

0-1 edge DB switchover
1-0 edge DB switchover

-
-

Edge flag for IW4 in FB254

Edge flag for IW4 in FB253

Triier flag for rxmmands  when using direot
parameter assgnment

Scratchpad flag area

Diagrams representing the organization bfocks “program
framework”:

OB1

[Call PB 170 for cyclic program executkm

OB20  or OB21 (S5115U)

F 0.0= RLO “O”

FO.I = RLO “1”
FO.2 = RLO “1” Trigger flag forcomrnand  exeoution

Call the funotionbbck
with direct parameter assignment

FB 170
NAME:PER: REG
BADR: KY0,130
DBNR: KYO.60 or KY0,80
BEF : KCRE
PANR: FY190
ANST F 0.2
PAFE: Q 4.0 or Q 8.0 (S5115U)
DFEH: Q 4.1 or Q 8.1 (S5 115U)
SFEH: Q 4.2 or Q 8.2 (S5115U)
PFEH: Q 4.3 w Q 8.3 (S5115U)
BAUS: &;4 : :B~4 (S5115U)
BFEH: (S5115U)

User program for cold restart

3-8 esianumm 1901  c7911roBss76c=Q-cQ
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IP260 &ample

OB21/0B22orOB22(S5115U)

F 0.0= RLO “O”

FO.1 = RLO “1”

Save flags FY200to FY255 in DB 150
or in DB 255 with FB 38 (for the S5 155U)

Call FB251:  saveoperaling  systemdata(RS60to  RS63) in
DB 150(onlyforS5135U)

User prcgram for warm restari

Cafl FB252: badcperating  system data(DB 150
+ RS 60to RS 63 (only for S5 135U)

Load flags DB 150 + FY200to FY255 (nd forS5 l15U)or
from DB255with  FB39 (forthe S5 155U)

Interrupt OBs

Process irrtenupt 06s and time interrupt 06s

Save flags FY 200 to W 255 in DB 151/DB 152
or in DB 255with FB38 (forthe S5 155U)

Call FB251: saveoperatingsystemdata (BS &3to BS63) in
DB 151/DB 152 (onlv forS5135U)

User prcgramfor intern@

Cafl  FB252:  badoperatingsystem data(DB 151/ DB152)
+ 6S 60 to BS 63 (onty for S5 135U)

Load flags DB 151/DB 152 + FY200to  FY255
orfmrn DB 255 withFB39(fortheS5155LN

The program block PB170 contains the instructions for cyclic
program execution.

es”-AG 1991 ciwaM8s76-c50z-02 3-9
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structural diagram of PB170

I 4.0=”1”

w I n

call FB 253 II

I 4.0= “o”

Y n
!

call FB 254 (data blocks DB)
or FB 255 (data blocksDX;S5135U

and S5155U)

Store errors

Delete errors

Y n

Qw50rQw9(s51 15U) = o I
Reset Q4.6and Q4.7or Q8.6 and Q8.7
(S5115U)

The function block FB253 indicates the amlication  of the
function block FBI 70 with direct parameker  assignment by
means of the blook parameters. FB170 must be called once for
each command and the data transfer coordinated using the
parameter ANST.

Structural diagram FB253

Segment 2

Load formal operands in scratchpad area

Edge evakmtion: DBselection (DB600r  DB80)

Segment 3

Load Parameter number in ffag byte W 190

3-10 esimmnsm  1991 c79aBw57w5@@
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IP260 Banple

Segment 4

DBsekxtion:  O -+ 1 edge?

,Y n

~Copyworking  area of FB 170 from DB60to DB80 I

Segment 5

DB selection: 1 -+0 edge?,

Y n

Ccpywxking area of FB 170 from 0B80to DB 60 f

Call DB80

DB selection= DB80 ?

n Iv
Call DB 60 II
Load constant KF+ 1

Select emxbackground  processing = 1 ?

v n

Load constant KF+ O II
Store constant in data byte DR 7

Segment 7

Edge evaluation 0+1 using commands

Job still active (trigger flag not equal to O) ?

n v

Enter newwrnrnand ?

v
I

n

Settriggerfiag  ANST

@S-AG 1991 c7smMss?6-c50242 3-11



Segment 8 or Segment 9:

DB 80 active (NW8)or DB80 active (NW9)

Store command in datavwd DW 124 as check

RE Command =

Call FB 170 depending onmrmnand

ELSE

FB 170 idhlg FB 170 idling
UAME:PER:  REG NAME:PER: REG
3ADR: KY0,130 BADR: KY0,130
DBNR: KYo,800r KY0,80 DBNR: KY0,80 or KY0,80
3EF: KS.. BEF: KS..
PANR: FY 190 PANR: FY190
ANST: (F198.Oto 199.0) ANST: F 0.0 “RLO O“
PAFE: ~ 4:0 / 0 8.0 (S5115U) PAFE: Q 4.0 I Q 8.0
3FEH: Q 4.1 / Q 8.1 (S5115U) DFEH: Q 4.1 / Q 8.1
3FEH: Q 4.2 / Q 8.2 (S5115U) SFEH: Q 4.2 I Q 8.2
2F~: Q 4.3 / Q 8.3 (S5115U) PFEH: Q 4.3 I Q 8.3
3AUS: Q 4.4 / Q 8.4 (S5115U) BAUS: Q 4.4 I Q 8.4
3FEH: QB5 /  QB9 (S5115U) BFEH: QB5 I Q B 9

segment 10:

Parameter PAFE:  O + 1 edge?

v In

II Store PAFE byte (H 255) h DW 123 I

3-12
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—.. , The function blocks FB254 and FB255 show the application of
the function block FBI 70 with indirect parameter aaaignment
by means of data blocks DB 60, DB 80 or DX 60, DX 80. The
command is entered in data word DW 1 in the KS format and
the parameter number in the KF format in data word DW 2 in
the working area of the funotion block FBI 70.

Structural diagram FB254 or FB256

Segment 2

h 11
Load formal operands in scratchpad area

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

Segment 3

Call DB80

DB selection= DB 80 ?

n Y

Call DB 60 I

Load constant KF+ 1

Select error background processing = 1 ?

Y n

Load constant KF+ O I

Store constard  in data byte DR 7

@Simem AG 1991 ~U2 3-13
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Segment 4

Edge evak@on 0+1 using theconmands

Job still active, DW 1 not ~al to zero ?

n Y

Enter new command? I

f n

3E Gxnrnand= Y

HIid command entered in DW 1 arxl DW 124

ELSE

Segment 5

Erxer pararneterrwrber  in data word DW2 I

Segment 6

DB sektion: O+ 1 edge ?

Y n
I

II CQpy workrng  area of FB 170 from DB 60to DB 60 // II

3-14 eshlmn3M3  1991 c790m08swxu?e
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Segment 7

DB selection: 1 +0 edge ?

v In

[1 Copy working area of FB 170 from DB80to DB80 II

Segment 8

Call furctionbbck FB 170 with indirect
parameter assgnment

FB 170
NAME:PER: REG
BADR: KY0,130 irrelevant
DBNR: KYo,o imfirect parameter assgnment
BEF : KS.. irrelevant
PANR: FY254 irrelevant
ANST F  0 . 0  irmfevant
PAFE: Q 4.0 or Q 8.0 (S5115U)
DFEH: Q 4.1 or Q 8.1 (S5115U)
SFEH: Q 4.2 or Q 8.2 (S5115U)
PFEH: Q 4.3 or Q 8.3 (S5115U)
BAUS: Q 4.4 or Q 8.4 (S5115U)
BFEH: QB5 or QB9 (s5115U)

Segment 9

Parameter PAFE: O + 1 edge?

Y n

Store PAFE bvte KY 255) in DW 123

3-15
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/P260 Instructions b Install&on

1 Instructions for Installation

Requirements

The programmable controller has been installed as normal. The
power supply is connected mrrectly (see programmable
controller manual).

The following is required for installation:

● 1P 260 controller module
. Programmer PG 635, PG 675, PG 685 or PG 695 with the

S5-DOS  operating system
. Programmer software COM 260 forthe corresponding PG.

Preparing the 1P 260 controller modufe

●

●

●

●

●

●

●

●

Address setting, if the module is to be mntrolled  by the CPU
(see the 1P 260 Operating Instructions)
Connection of the four analog inputs and the analog output
(see the Operating Instructions) connector X4
Connection of the four digital inputs and the four dgital
outputs (see the Operating Instructions) connector X3
Connection of the power supply (seethe Operating
Instructions) connector X6
Connection of the programmer, connector X5
For safety reasons, all connectors must be secured by
screws
$@@~9Jal  level “1” to the digital input “RSP”,  the controller

Switch on the power SUPPIY,  the red LED “CFM” flashes
brieffy,  if it theh lights up ”p&manently, there is a rncdule
fault, otherwise the green LED “PE” will light up.

Preparing the programmer

. Switch on the programmer and load the programming
software COM 260 under S5-DOS (see the COM 260
Instructions)

● The mnnection  to the module is established in theoniine
mode, the release of the firmware is displayed on the PG

● Enter theoontroller structure and module mnfguration  on
the controller module 1P 260 or transfer a prepared data
block from diskette to the module

esiemntmffi IW cnocCtB85naa3w 1-1
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G The mcdule is then ready for operation andthetest mode
(function key F3) can be switched on

. Release thecontroller  (dgital input “RSP” = O), “Yfrom 1P”
must appear on the PG screen

. In the “open Ioopcontml”  mode (function key F3) create a
sudden change in the controlled system and record the
response to the sudden change with the actual value

● From the controlled system’s response to the sudden
change, select the setting for the control parameters and
change the existing parameters with “controlled’ (function
key F4)

. With “setPoint branch” (function key Fl) select the “closed
loop” mode and optimize the control parameters

. Once all the parameters forthe controlled system are
correctly set, exit the test mode and save the data block in
the EEPROM (transfer, function key F4).

Linking the 1P 260 into the user program of the CPU

● For each module, setup a data block with 122 DWS
. Load the standard function block FB 170 forthe

corresponding CPU
Q Call FB 170 withthecommand  “RE” in OB 20 orOB 21

depending on the CPU (seethe FB 170 Programming
Instructions)

. Call FB 170 with the mmmand ‘BO,l” totransferthe  data
block from the module to the PLC.

1-2
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2 Notes on Wiring

Before the module can be put into operation with the mntrolled
system, the wiring must be completed. This means that all
analog and digital signals required for the system must be wired.

Remember that the three digital inputs “VB-N”,  “lopen-N”  and
‘lclose-Nw are bw active. They must, therefore, be activated by
an NC contact. A wire break or open input therefore activates
the input.

The analog input sgnals are monitored during measured value
acquisit-km  for underflow or overflow. This must not exceed
10% otherwise the input signal is incorrect and is then limited. If
this occurs at analog input X, the controller is no longer
processed and is “not OK”. From version 5 of the module and
firmware release VI.3 this response can be selected.

Using the digital input “RSP, disable controller” the controller
output is switched off during start-up. This protects the
controlled system and the actuator from accidental or undesired
controller reactions.

COM 260 displays error messages as an aid to troubleshooting
(see Notes on Installation, Chapter 12). When being operated
via the PLC help is provided by the status bits (see
Programming Instructions, Chapter 4).

. . .
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3 Command List

Utility commands Interface DW from DB

Dl 1 - data block input PLC and W DW 16-96
DI 2 -control parameter set 1 input PLC and PG DW 31-35
DI 3 -mntrol  parameter set 2 input PLC and PG DW 36-40
DI 4 - module configuration input PLC and PG DW 17
DI 5 -test actual value input PLC and PG DW 68
DI 6 - identification input PLC and W DW 120

Mode com~nds  **open loop”

BS O -control ace. to anabg input EW PLC and PG
BS 1 -control ace. to PLC manipulated var. PLC DW 97
BS 2 -control ace. to PLC manipulated var. PLC DW 124

Mode commands “closed loop”

BR O - control ace. to analog input EW PLC and PG
BR 1 - control ace. to PLC setpoint PLC DW 97
BR 2 - control ace. to PLC setpoint PLC DW 123

Controller operation mmmands

RB O - switch on parameter set 2
RB 1 - switch off parameter set 2
RB 2 - switch on test setpoint branch
RB 3 - switch off test setpoint branch
RB 4 - setpoint ramp higher
RB 5 - setpoint ramp lower
RB 6 - stop setpoint ramp
RB 7 - switch on test actual value branch
RB 8 -switch off test actual value branch
RB 9 - manipulated variable ramp hgher
RB 10-manipulated variable ramp bwer
RB 11- stop manipulated variable ramp

PLC and PG
PLC and PG
PLC and PG
PLC and PG
PLC and PG
PLC and PG
PLC and PG
PLC and PG
PLC and PG
PLC and PG
PLC and PG
PLC and PG

System commands

ES - wriie DB in EEPROM PLC and PG
EL - read DB from EEPROM PLC and PG
HF - manual release (access from PG) PLC
HS - manual disable (access from PLC) PLC
EU - delete DB in EEPROM PLC and PG
RE - reset PLC interface PLC

@S&nut6AG 1991 ~ 3-1
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3-2

Monitoring commands

BO 1 - data bfock output
BO 2- control para set 1 output
BO 3- control para set 2 output
BO 4- module config. output
BO 5 - test actual value output
BO 6 - identification output
BO 7- read monitoring points
BO 8 - read status bits
BO 9 - read module directory
BO 10- read current values

BO 11- Read condition codes

PLC and PG
PLC and PG
PLC and PG
PLC and W
PLC and PG
PLC and PG
PLC and PG
PLC and PG
PLC and PG
PLC

PLC

DW 16-96
DW 31-35
DW 36-40
DW 17
DW 68
DW 114-120
DW 98-108
DW 109-112
DW 121-122
DW 99,
DW 101-103
DW 110,112
DW 98-108,

(from version 5 of the module DW 110-112
and firmware release V1.3
and release 2 of FB 170)

BO 15- read PLC interface error PLC DW 113



IP260 Stmture  Ovefview

m
w

B64

0

m
L!?!!J

63x6 7 8

dRSP
4 12

Key

Parameters

Parameters with name and information
about the data area
e.g. weghting factor FW in DW 56

Bit variables (structure switches)

Bit variables with their DW
e.g. bit O in DW 84

Commands (operation switches)

Commands and the command abbreviation
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