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1 Introduction

This Manual applies to the units
Protronic PA, PE and PS').

No programming knowledge is necessary to create special confi-
gurations.

The user of this Manual must be familiar with the instrument-
specific Operating Manuals. It uses the abbreviations for switches
and variables described in the Manuals mentioned.

The following Operating Manuals are available:

Standard controller Protronic PE  42/62 - 60— ...2
Universal controller Protronic PS  42/62 =61 —...2

Indicator Protronic PA 42/62 -62—-..2
Serial Interface 42/62 ~64—..2
Configurator 42/62-65-..9)

Knowledge of hexadecimal numbers (“hex” in following text) and
their rules of addition is only necessary if configuration is carried
out without a configurator and without a PC with the configuration
program PROKON.

Decimal Hexadec. Decimal Hexadec.
00 O0H 08 08H
01 O1H 09 09H
02 02H 10 0AH
03 03H 11 0BH
04 04H 12 OCH
05 0O5H 13 ODH
06 O6H 14 OEH
07 07H 15 OFH
Table 1.

Examples of addition:

05H + 06H =0BH (5 + 6 = 11)
0AH + OFH=19H(10+15=25=1-16+9)

2 Memory organization
2.1 ROM

A part of the programming of the unit is stored in the mask-program-
med 8051 microprocessor. In place of this processor, type 8031
with separate EPROM (IC 13) can also be used. The programming
in this area is not alterable.

2.2 EPROM

The EPROM (IC 15) contains among other things the programs for
the controller’s various function packages (continuous controller,
step action controller, cascade ...). Depending on the desired
function of the unit, a part is copied from this EPROM to the working
memory (RAM) by RCL PROGM = Recall Program or by a RESET.

Modification of this EPROM to customer requirements is not provi-
ded.

1) With software status
PS from 48/85
PE from 42/85
PA from 42/85
In the PS with older software, there are small differences in the configuration.

%) Editor designation

The following software variations have been supplied up till now:
Available as from Version IndextolC 15
Controller PS

16.85
34.85
37.85
42.85
45.85
07.86
35.86
11.87
25.87
20.88
45.88

Controller PE

42.85
48.85
07.86
28.86
11.87
20.88
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2.3 Supplementary EEPROM

A supplementary EEPROM that can also be retrofitted to the uni-
versal controller Protronic PS permits storage of set parameters
(Xp,Tn...) and also of special configurations.

Memory addresses:
AreaA: C480H..C7FFH
AreaB: CO00H..C3FFH
2.4 RAM

The units contain two RAM memories. A smaller memory is located
in the microprocessor. In this are stored among other things the
results of logical operations on the binary variables. This RAM is
not supplied by the built in buffer battery. A copy of this memory is
therefore continuously kept in the large RAM memory.

The function of the unit is determined by the data stored in the large
battery-backed RAM. These data may arrive in the RAM in different
ways and originate from different sources:

Table 2.1
Data source Load by Function selection
EPROM(IC 15) | RCLPROGM Datain RAM 87 DA
or RESET to87DC
EEPROM RCLPROGM Switch setting S1
orRESET priority code
Tape LOAD CAS Search onthe tape
Configurator/PC | Transmitfrom Entry in the configurator
configurator/PC
Direct configuration of the units by operating the keys on the
front panel

The configuration entered in RAM by one of the named methods
can be secured against change by write protection.

8700- 8708 DA-FF
Controf Codes

o ECPROM
RCLPROGM | 1015

8600 - 86 FF

Operand SR2 o
: — = s
55 8500- 85 FF s 1 osus @
Operand SR1
§T0
PARAIM 8400 84 FF 510 Rk
Computation guide line PROGM PROGM
RCL EEPROM IC19
53/5 | PARAM Diverses on
-o— A
o]
4100- 81FF PP ot LB
Value list HB L
{a]v]
9000~ BO0FF
Value list HB

internal bi i
L#p rnal binary variable S = Write protection

Fig.2.1 Memory structure
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The RAM is organized as follows:

Datatype Address
Configurator
Back-
Working up
Protronic | memory | memory
Values Low byte 8000 C000 E000
LB to to to
80FF COFF EOFF
High byte 8100 C100 E100
HB to to to
81FF C1FF E1FF
Special Copy of 8200 C200 E200
data P RAM 827F C27F E270
8280 C280 E280
to to to
83FF C3FF E3FF")
Con- Op codes 8400 C400 E400
figuration to to to
data 84FF CAFF | EAFF
operand 1 8500 C500 ES00
(low) to to to
85FF C5FF ESFF
operand 2 8600 C600 E600
(high) to to to
86FF C6FF E6FF
Control 8700 C700 E700
code to to to
87DF C7DF E7DF
Unitaddr. 87E0 C7E0 E7E0
calibration to to to
data 87FF C7FF E7FF
1) E31C to E35A contain the binary variables of the internal RAM
Table 2.2

The value lists are stored in areas 8000H to 81FFH. From this area
the processor takes the values required for the respective calcula-
tion. Values enabled for adjustment (e.g. XP,TN...) can be changed
via the controller keyboard.

In area 8200H to 83FFH are stored many different data items that
do not normally have to be taken into account for configuration.
Section 9 contains an overview of this area.

In area 8400H to 86FFH are entered the calculation specifications
for determining analog values and logical results.

Area 8700H to 87FFH describes the functions that cannot be defi-
ned with a calculation specification. Here is specified .g. which
values are shown in the digital display or which letters are displayed
next to the keys.

When the unit is loaded from the internal EPROM (IC 15) or the
EEPROM or from a cassette unit, only areas 8400H to 87FFH are
written to. The values defined in the configuration e.g. with FLX
(default values) must therefore be copied to the value list with RCL
PARAM = Recall Parameter so that they can be taken into account
by the processor in the calculation. Otherwise the values that hap-
pen to be in RAM will be used for the calculation.

Conversely, only data from area 8400H to 87FFH can be stored in
the EEPROM or on a disc. If values from the value list are to be sto-
red at the same time as default values, before besing stored they
must be copied to area 8500H to 86FFH with STO PARAM = Store
Parameter. This option of storing values is restricted to the
variables defined with op codes FLX, PT. and PW. (see Section 7).

4

3 Structure of commands
(Area 8400 to 86FF)

3.1 General

A brief description of all the commands and their syntax is listed in
Annex 1 of this Manual. A full description of each command is given
in Section 7.

3.2 Command types

In the Protronic P there are two different command codes (opera-
tion codes = op codes):

a) Transfer commands that compute an output variabie from an
input variable.

RAD |58

Fig. 3.1 Root extraction

b) Calculation commands that compute a new output variable from
two input variables.

SR1

sR2 ADD ats

Fig. 3.2 Addition

Command NOP = “no command” has a special position. It is used
when a variable is to remain undefined.

A different classification of the op codes results if they are distingu-
ished by computing operation
a) Op codes for logical operations on analog values

e.g. rootextraction = transfer command

addition = calculation command
b) Op codes for logical operations on binary values
e.g. inversion = transfer command

exclusive OR = calculation command

¢) Op codes for logical operations on analog and binary values
e.g. switch

d) Comparators that compute a binary value from two analog
variables

e) Commands that define a value

The same syntax is used for all commands.
Result: (=) Command, input 1, input 2

This line is abbreviated as foliows

RES : Op Code, SR1, SR2

or in the notation of the configurator:

RES: OPC,SR1,SR2

Here SR stands for source = input
OPC for op code

The transfer commands only require SR1 to be specified. If a vari-
able is also entered in the SR2 position, this is ignored by the trans-
fer commands.



Examples:
Command “DIR”

Fig.3.3

The command assigns DIRectly to a RESult the value of an input
variable.

X : DIR,/E1,000

/E1
000

Input 1
Free

This line could also read:

X : DIR,/E1,/E2

/E2 = Input 2 is disregarded

Command “ADD”

©

A RES
RZ ADD —

o

Fig. 3.4

This command adds the two input values and assigns the result to
an output variable:

X : ADD,/E1,/E2

Xis the sum of input 1 and input 2.

Command “ANI”

Fig. 3.5

This command performs a logical “AND” operation on binary inputs
1 and 2 according to the rules of Boolean algebra and inverts the
output.

Q01: ANI ,DO1,DO02

D01 = Binary input 1

D02 = Binary input 2

Q01 = Binary input2

Command “SIH”
SR1_} SHL  REs
sR2 '

Fig. 3.6

This command assigns the value of input 1 to the result (output of
the function biock). If D01 goes to “1”, the inverted value of input 1
is assigned to the resuit.

K1 : SIH,K2 ,DO01

K1 and K2 are interim variables.

3.3 Structure of command seqquences

The result of a calculation or transfer operation can be used any
number of times as the input for other transfer or calculation opera-
tions.

By linking several commands it is possible to carry out complicated,
comprehensive computations. All op codes can be used more than
once. The only restriction arises from the available number of vari-
ables = lines.

The following schematic applies:

SR
SR1Z

SR
v | [

RES 1

RES)

Fig.3.7
RES1 : Op1, SR11,8R12
RES2 : Op2, SR21,SR22
RES3 : Op3, RES1,RES2

Here is an example of this:

The difference (control deviation) is to be formed from the value of
input 1 = actual value X and the value of input 2 = set point W. First
the input values of E1 and E2 must be assigned to variables X and
W.

The difference is then formed.

B o f—x
sip |
. —j;
Fig. 3.8
X . DIR,/E1,00
w . DIR,/E2,00
Xd : SUB,X W

With SUB, X and W must be in the correct sequence.

4 Notes on constructing special
configurations

4.1 Problem definition

From the process there emerges a problem which is to be solved
with the Protronic controller. The most important step in solving the
problem is a precise description of all requirements and conditions.
The final measuring ranges of all primary detectors can usually be
incorporated into the problem definition at a fairly late stage.

Nearly all problem definitions can be regarded as a modification of
an existing configuration. The ‘special configuration is thus limited
to the part to be modified, the rest of the configuration remaining
unchanged.

The hook-up lists in Section 10 and the associated graphic repre-
sentation in Section 11 facilitate location of the interfaces.



4.2 Range of values

It is necessary to ensure in the configuration that the permitted
range of values lies between —199.9% and +199.9%. If values
outside these limits are produced in the computation, the maximum
possible value is identified as the result and used in any further
computations.

All calculation functions must therefore be checked at the time of
configuration to see whether impermissible values are produced at
the range limits from the combination of two variables.

Example:
Two inputs are to be added, subtracted, multiplied or divided. Bott
inputs have a range of 0...100%.

In the addition, subtraction and multiplication of two values the
result is always in the range —199.9 ... +199.9%. In division, with
a maximum input 1 (counter) an overflow is produced with values of
input 2 less than 50% (100%:50% = 2).

If the computation requires a result for values of SR2 < 50%, and
if values up to 100% cannot be ruled out for SR1, input 1 must first
be divided down. After the division itis then usually possible to can-
cel the divisor factor.

Example:
Input 1: 0...100%
Input 2: 0...100% ; important from 10...100%

Bl s s

RES2

IE2 o

1-13462

Fig. 4.1

For E1 = 100% the following critical maximum results are produ-
ced:

/E1 /E2 RES 2%
(1% 2000.0)
100 % 10% 199.9
50 % 40.0
100 % 20.0

Table 4.1

At a suitable point in the further course of the calculation the factor
5 must be reincorporated in the calculation.

4.3 Block diagram

From the precise problem definition a block diagram is produced
using the calculation and transfer commands available in the Pro-
tronic P. No knowledge of digital technology is required for this. The
calculation and transfer commands are used like independent cal-
culators and are interconnected in a suitable way.

The place of pipework in pneumatics and wiring in analog electro-
nics is taken by naming for all outputs of the calculation functions
used.

Section 13 contains a number of examples that provide information
on solving special problems.

4.4 Defining variable names

Every output of a calculation or transfer function must be addressa-
ble with a name, i.e. of a variable or its hex address (= hex name).

6

The variables are to a great extent freely selectable from Annex. 2.
It can be important here that the analog variables in each cycle
beginning with Z. (= FFH) are computed in reverse alphabstical
order (descending hex addresses). In other words, if the variables
from the input to the output of a function chain are arranged in des-
cending order (greatest hex address at the input, lowest at the out-
put), the calculation result is established at the end of one cycle. If
the reverse sequence is chosen, one cycle is needed per command
for the calculations.

[E1 P1
MUL ADD

ol

Fig. 4.2 Biscalculated in 1 cycle

As the units have a short cycle time, the sequence of variables is
normally not important.

Binary variables ate calculated in one cycle and the result used in
the next cycle; i.e. if several logical operations are connected in
series, one cycle per command is needed to calculate the result. if
binary signals are required in succession at differenttimes, this pro-
cessing mode must be taken into account.

OA L grn 2] pin |2 prn
.oﬂ;1 0
“ n
m il
- m_
T T 1 -

Fig. 4.3 Passage of binary signals

A few restrictions must be observed when selecting the variables:
B No variable may be used more than once for different values.

B In two-channel units, the variables without point in the display
are always assigned to channel 1, the variables with point to
channel 2.

B Some variables (identified by #) have a fixed meaning specific
to the unit.
Example:
“XD” is always the input of the unconfigurable control module 1.
- In two-channel units the meaning of X.D is accordingly defined
as the input of control module 2.

B A few calculation functions require certain rules to be observed
when defining the variable names. See Section 7.

B lfloops are configured (e.g. integrators) the variables must be so
arranged that they can be calculated in one cycle, i.e. descend-
ing hex addresses in the direction of signal fiow. The point at
which the highest hex address at the output and the lowest hex
address at the input of a calculation module meet may be selec-
ted at random.



If a variable in the loop is to be adjustable with keys & and ¥ it must
be given the lowest hex address in the loop.

4.4.1 Generally usable variables

With the restrictions mentioned, variables A1 to Z. can be used as
desired for analog logical operations.

If these variables are used with the op code FLX, it must be speci-
fied on configuration whether the variable is to be adjustable with
keys a and ¥

[v]4]

MIN LI

WL WwH

[e2

o
KT MAX
E Wwe

Fig. 4.4 Arrangement ot variables in a loop. W = adjustable

An adjustable variable is indicated
by the illuminated point (6) next to
the index in the digital display.

This point can be switched on or off
in the monitor routine MC 001C
§  (Controller PE and indicator PA :
MC 000C) with key 12 or with the
configurator (see 6.2.4).

An unused variable is indicated by ,,u* in the display. It is extingui-
shed automatically if the variable is used in a configuration.

4.4.2 Predefined variables

Some of the variables /w8 to /E1 (hex addresses O0H to 3FH) are
reserved

/N8to /N1 Constant

/E8to/E1 Inputs E1 . . . E6. /E7 and /E8 are
used to monitor current outputs A1
and A2

/ROto/U7 Outputs of unconfigurable func-

tions e.g. outputs of the control
module

The remaining variables can be used as settable sources. Their
values cannot be copied with STO PARAM to area 8500H to
86FFH and hence nor can they be stored in an EEPROM or on cas-
sette.

These variables are represented by
the controllers as small letters with
a horizontal line above them.

)/ N

For writing the text on paper, the
notation of the configuration unit
with preceding slash “/” should be
used.

If an unused variable is to be used and adjustable with key a and
¥, using the configurator or in monitor routine MC 001C (in PE with
software ../84 and PA:NCO0QC) the point (6) must be switched on
with key 10 (adjustability enabled) and the ,,u“ switched off with
key 12.

If the (hex) binary variable of the same name is dispensed with, a
value can be assigned to this variable by direct entry to the control-
ler — not with the configurator.

Example:

In manual operation the controller output is to follow an external

signal and on transfer to automatic it is to start bumplessly from the
last value.

The configuration necessary for this reads:

/R3:80L,/E3,Y_0
1CH:11H,3DH, 60H

The binary variable Q09 (1CH) can now no longer be configured.

The associated memory addresses are ascertained in accordance
with Section 5.2.2.

4.4.3 Variables for binary logical operations

For binary logical operations some variables are available from the
range O0H to 3FH. See Section 8 and Annex 13.3.

4.4.4 Finding free variables

Free variables can be ascertained from the configuration lists of the
units in Section 10, via the monitor MC 001C (000C), with the con-
figurator or the worksheets in Annex 6.

4.5 Noting the configuration text

From the block diagram to which the variable names have been
added, the configuration text is now determined by noting the input
and output variables with the OP code for each transfer or calculca-
tion operation in accordance with the pattern already used several
times.

RES: OPC,SR1,S8SR2

The result is a function (OPC) of sources 1 and 2.

When entering the configuration to the configurator or directly to the
controller any line sequence can be used.

5 Entering the configuration text

5.1 Configurator and configuration PC

The following remarks, concerning the configurator, also apply to
the configuration PC with the Program PROKON.

Normally, the configuration text is entered to the configurator and
from there transferred to the controller or the indicator PA.

As from October 1985 (software status 42/85) standard controllers
have the connector and the required software to connect the confi-
gurator. Units without configurator connection can be configured in
accordance with Section 5.2.

Operation of the configurator is described in Operating Manual
41/62-65-...

5.2 Entering the configuration at the front of the
controller

It is possible to configure the Protronic P units with the manual con-
trol and display elements on the front without using a configurator.

As this method is very labour-intensive and complex it should only
be used if only a few commands are to be altered. If extensive chan-
ges are to be made to the configuration it is always advisable to use
the configurator.

For reasons of cost — especially in the case of a unit failure — it is
advisable not to change the configuration of the standard controlier
or to change it as little as possible.

5.2.1 Preparation

Before the configuration lines can be entered to the controller they
must be transformed manually into a form understandable by the
controlier.



This transcoding is normally carried out by the configurator.

Each OP code and each variable must be replaaced with the asso-
ciated hexadecimal number. The respective hex numbers are
given in Annex 1 and Annex 2.

Thus

X : DIR,/E1,/E2

becomes in hex:

E2H: 3DH,3FH,3EH

The letter H indicates hexadecimal representation. It is only used
when writing the variables and commands, and is not entered to the
controller.

The procedure to ascertain the hex values required for entering

absolute values is as follows:

1. Convert the percentage number into a four-digit hexadecimal
number with the aid of the table in Annex 4.

2. Divide the hex number into two two-digit hex numbers. The origi-
nal left half is the high byte HB, the right half the low byte LB.
3. Insert LB as SR1 and HB as SR2 in the configuration list.
Example: 100.0% = BESOH
SR1 = 80H
SR2 = BEH
By changing the last digit of the LB, the decimal point position in the
display can be specified.
0 = 000.0
1 = 00.00
2 =0.000
3 = 0000
The calculated value is not affected by this.

$11...8

La3;k SI1.8

5.2.2 Determining the memory addresses

The following areas in RAM are specified for the op code and the
input values of the commands:

Opcode ................... 8400H to 84FFH
Input1 (SR1) ............... 8500H to 85FFH
INPUt2(SR2) ............... 8600H to 86FFH

The address at which a command or a variable is entered within the
named areas is specified by the name of the resulting variable.

Example:

The control deviation XD is to be formed from variables X and W.
In normal notation the corresponding line reads:

XD SUB, X , W
orin hex:
EAH: 49H,E2H,D2H

With variable XD = EAH the destination addresses in the above
mentioned areas are defined:

Opcode = 49H must be entered in address ... 84EAH
SR1 = E2H must be entered in address ... 85EAH
SR2 = D2H must be entered in address ... 86EAH

5.2.3 Entry to the controller

Turn switch S4 (Fig. 5.1) to “MONIT+TEST"” and operate key S5.
Various displays may now appear in the digital display. What is dis-
played in detail depends on whether earlier work with monitor routi-
nes was terminated correctly or not.

StAND”

S1"SER”

La1-,2

4 OAUTORELDISPL.  OFF  ON
< QEXP VAR.SET 0FF  ON
e ¢ QOENABLE W-SEL.  OFF  ON
<+ WALARM DISPLAY  OFF  OK
e <4 DEVIAL ALARM UNiP
<« BINAR_ACTLEVEL  LOW  HIGH
4 mAOUIP100.LEV. 20 L0
B 4 mA IN+OUT RANGE  4-20

< CONTROL CHARACT

B <4 DIFF. SIGNAL SRC. PV DEV

< IFF. GAIN FACTOR  LOW  HIGH

i < P(PROPORTIONAL)  OFF  ON
i < L(INTEGRAL )}  OFf  ON
<« DI(DIFF,DERIVAT.)  OFF QN
fy < TIME RANGE A 9 1

3

1122831

< TIME RANGE 8 i} 11
55 i E i P
=53 i
<+ s;,% ___________ 0 1 0 & OPEN
4S8 Lo 0 1
RCL PARAM CLEAR 8 < PGM MODIFYENABLE  OFF  ON 14 ON
STO PARAM CLEART. 4 < EXT.CODE MEMORY  OFF  ON
USER RANGE
MONIT + TEST TIME RANGE TABLE B A
LOAD = CAS — AUTOCALIBR. 0..1999 SEC 0 0
SAVE~ CAS — \__*--- ENAB. CONFI. g }gggg "Még g 113 §
VERIFY CAS 1 : TIME + DATE 0199 HRS 11000 H 1 .
e R BB e

) 56

Fig.5.1 Arrangement of switches
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The flow diagram below shows which keys must be operated
depending on the display.

Start

Question: no

Press keys < and
Is “M” visible? ”

12 simuitaneously

Question:
Is “Mg” visible?

Press key 3

Select
addresses

1-9832/1

Fig.5.2 Flow diagram for setting memory addresses

5.2.3.1 Selecting memory addresses

The address is selected with keys a and w. Only the digit at which
the decimal point is currently positioned as cursor can be altered.
This cursor is moved by pressing key 10 and one of keys 4 or ¥,
Key a moves the cursor to the left, key ¥ to the right.

The display fields next to keys 10

5.2.3.2 Entering the memory contents
and 12 indicate the current con-
tents of the selected address, read

from top to bottom. The displayed

l 18 value can be increased with key »
I 1 and decreased with key a. Here

%——12 too, only the value in the field in
/ which the cursor is visible can be
changed. In this case the cursor is

@ »I s moved by operating key 10 and
|_ _I simultaneously pressing one of

) keys dor p.

If the contents of one of the two display fields is altered with keys ¢
or b, both fields start to flash. The flashing indicates that by pressing
key 10 the old value van be recalled and by pressing key 12the new
value can be confirmed and written to memory. If key 10 or 12 is
operated the flashing ceases.

When writing in the data, the entry must be confirmed separately for
each display field.

Once the desired hex numeral is visible in both display fields
without flashing, the next address can be selected in the digital dis-
play and the next hex numerals entered there.

5.2.4 Entry to the indicator

Turn switch §43 to position “Monitor E” and operate key S5.
There appears in the digital display
either a four-digit hex number
beginning with 8 (an address) or a
two-digit hex number (a memory
content). In both cases a visible
decimal point has no significance.

The other display is selected by
holding key A for approx. 3 s.

The desired address is set with keys “+" and “~", it being only pos-
sible to change the decimal position at which the decimal point is
[D currently positioned as cursor. The

cursor is moved by simultaneously
operating “A” and “+” or “-".

The contents are altered with “+” or “—". The cursor position is
changed as in address setting.

ik

After the flashing has stopped, more data can be entered.

After the address has been set the
address content is selected with
prolonged pressure on key “A”.

Atfter the first digit has been chan-
ged the display begins to flash.
Only after the second decimal has
also been set are the new memory
contents transferred by repeatedly
operating “A”.

The configuration is terminated by turning switch S4 to “normal”
and operating key S5.

6 Control codes for the address area
8700H ... 87FFH

The control codes describe the unit functions that cannot be descri-
bed mathematically with configuration lines. The tabies below
show the delivery status of the controller in its basic configuration,
i.e. without special functions.

Table 6.1 shows all addresses in area 8700H to 87FFH using the
example of the single-channel continuous controller. By changing
the memory contents very different results can be obtained. What
can be accomplished with the individual addresses is described at
the end of the tables.



Single-channel continuous controller

Description in

Address Contents | Function Operating Manual or

section

00 87 Control code must always be 87H

01 14 EEPROM-type and program time see test routine OF 42/62-61-...

02 00 No. of data set of cassette or special config. 42/62-61-..,

03 F3 Baud rate of operator interface 6.7.2

04 FC Baud rate of configurator interface 6.7.1

05 FF No. of special configuration HB (LB in 8702)

06 1E Permitted number of seconds without telegram 6.7.5

07 1E Permitted number of incorrect telegrams in 1 minute 6.7.5

08* ocC Definition of outputs 0... or 4...20 mA 6.1.1

09* 00 Switch off outputs + default value forinput below 0 % 6.1.2/6.1.3

0A* 0o Switch off filter 6.1.4

oB* 00 Definition of inputs O or 4...20 mA 6.1.1

oc* 00 Switch off inputs 6.1.2

ob* 00 Reduce sampling rate ofinputst0 0.2 s 6.1.5

OE FF Filter characteristic 6.1.4

OF FF Mask, which of following variables is remotely controllable 6.2.6

10 D2 w 6.2.6

11 iC Y 6.2.6

12 6E G1 6.2.6

13 70 G2 Remotely controllable variable 6.2.6

14 EC XP 6.2.6

15 C4 Th 6.2.6

16 EO WL 6.2.6

17 DC WH 6.2.6

18 FF Reserved

19 FF Reserved 6.3.2

1A FF Reserved

1B FF Enable message Q01 to Q04 in status telegram 6.7.2.2

1C 64 Y_4

1D 66 Y_6 l List of additional binary variables in systemimage 6.7.2.2

1E 74 Ww_4 [ (prepared for 2nd channel)

1F 76 W_6

20 FF Reserved

21 3B D.L

22 63 D.R List of additional analog variables in 6.7.2.3

23 61 D.V [ systemimage

24 5F X.D

25 FF Reserved

26 FF Reserved

27 FF Reserved

28 FF Reserved

29 FF Reserved

2A FF Reserved

2B FF Reserved

2C FF Reserved

2D FF Reserved

2E FF Reserved

2F FF Reserved

30 FF Switching status display of bin. variables in 31..34 0 = “on” 6.5.1

31 B8 6.5.1

gg 132 Code of binary variables 34 = [~] =31 gg:

[ 33=]] =32 "

34 1F - 6.5.1

35 00 In 2-channel operation: divide switch levels W,F,Y 6.3.3

36 00 Start of loop in repeat operation of programmer 1 6.6.3

37 00 Start of loop in repeat operation of programmer 2 6.6.3

38 00 Selection of controller type, e.g. programmer 6.6

39 00 Separate definition of time ranges for channel 1 and 2 6.6.1

3A 21 S2 default and uni- or bipolar differentiation channel 1 6.6.1.2/6.6.2

3B 21 S2 default and uni- or bipolar differentiation channel 2 6.6.1.2/6.6.2

3C D2 Switch off adjustability of variables in “external” 6.2.5

3D 09 Mask binary variable Q01 to Q04, status EUG,EA1,EA2,D00 6.5.2

3E 00 Mask binary variable Q05to Q12 6.5.2

3F 00 Mask binary variable D01 to D08 6.5.2

Table 8.1 Single-channel continuous controller

* In standard controllers PE with software ../84 these funktion are at addresses 87DAH to 87DFH in the above sequence
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) Descriptionin
Address Contents | Function Operating Manual or
section
40 FA Hysteresis width op code CBO l 7.1.1
41 FA Hysteresis widthopcode CUO { 0...25,5 % corresponds 7141
42 FA Hysteresis width op code CTO I 00Hto FFH 7.1.1
43 FA Hysteresis width op code CLO 711
44 00 Mask of used seven-segment displays 6.4
45 9C Variables in USER RANGE, address 60H to 67H 6.2.2
46 FF Variables in USER RANGE, address 68H to 6FH 6.2.2
47 OF Variables in USER RANGE, address 70Hto 77H 6.2.2
48 BE H
49 CF E
4A FE A
4B CE C Characters for Y switch 6.3.2
4C BE H (key 12)
4D CE C
4E FE A
4F CE o]
50 80
51 6D 2.
52 DB d Characters for F switch
53 D7 S (key 18) 6.3.2
54 FB 0 v <
55 EE P
56 80
57 80
58 F1 |
59 CE F
5A CF E
58 CB C Characters for I/E switch 6.3.2
5C F1 | (key 10)
5D 80
5E EE P
5F 80
60 E2 X
61 D2 W
62 FO Y
63 EA Xd Small loop of variables shown in the digital display 6.2.1
64 5C D (numberin 8778H)
65 6E G1
66 70 G2
67 72 G3
68 74 G4
69 FF
6A FF
6B FF Large loop of variables shown in the digital display 6.2.1
6C FF (dependent on switch $1/2)
6D FF
6E EC XP
6F C4 TN
70 c2 ™D
71 F2 YO
72 FA YL
73 FB YH
74 EO WL
75 DC WH
76 E4 X0
77 E6 X1
78 09 Number of variables in the small loop 6.2.1
79 05 Mask for Y switch Selection of functions, 6.3.1
7A 01 Mask for F switch } switch positions and 6.3.1
7B 05 Mask for W switch characters next to the switches 6.3.1
7C 8F USER RANGE: high-order byte range 6.2.2
7D A0 USER RANGE: low-order byte range 6.2.2
7E 80 USER RANGE: high-order byte start 6.2.2
7F 00 USER RANGE: low-order byte start 6.2.2
07 06 05 04 03 02 01 00
80 FF /W2 /W3 /W4 /W5 /W6 W7 /W8 —
81 07 /uB /JuC /UD /JE /UE W /W0 /W1
82 00 /J3 N4 /s /U6 N7 /Jus N9 /UA 6.2.4
83 F8 /RO /R1 /R2 /R3 /R4 /U0 /U1 2 -
84 FF /N1 /N2 /N3 /N4 /N5 /N6 /N7 /N8
85 00 /M8 /M9 MA /MB MC /MD ME /MF
86 00 /MO /M1 M2 /M3 /M4 /M5 /M6 /M7
Table 6.1 (continued)
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Descriptionin

Address Contents | Function Operating Manual or
section
87 FF _[E1 /E2 /E3 /E4 [ES /E6 /E7 /E8
88 FF C. c B. B Ad A3 A2 Al
89 1B c.3 c3 c.2 c2 CA1 (03] c.0 Cco
8A FE Cc7 Cc7 (0X:) cé (0X:) C5 c4 C4
8B FF D.L DL D. D c.9 Cc9 cs8 (0]
8C FF F. E E. E D.U. DU D.R DR
8D BF G.1 G1 F.3 F3 E.2 F2 F.1 F1
8E EA H. H G4 G4 G.3 G3 G.2 G2
8F FF K.0 KO K. K J. J . |
90 AA K.4 K4 K.3 K3 K.2 K2 K. K1
C FF K.8 K8 K.7 K7 K.6 K6 K.5 K5
92 FF M.1 M1 M. M L. L K.P KP 6.2.4
93 FF P.O PO P. P N.1 N1 N. N
94 FF P.4 P4 P3 P3 P2 P2 P4 P1
95 FF P.8 P8 P.7 P7 P.6 P6 P.5 P5
96 FF S. S R. R Q. Q P.9 P9
97 FF T3 13 T2 T2 T.1 T1 T.0 T0
98 EB TU TU T.N TN T.D D T4 T4
99 FF V.1 V1 V.0 VO V. Vv U. U
9A F3 W.1 Wi1 W.0 WO W. W V.2 V2
9B EF W.l wi W.H WH W.E WE W.2 W2
9C FE X.1 X1 X.0 X0 X, X W.L WL
9D EF X.U XU X.P XP X.D XD X.2 X2
9E FB Y.2 Y2 Y.1 Y1 Y.0 YO Y. Y
9F FA Z Zz Y.R YR Y.L YL Y.H YH
A0 FF Mask 0
2; ii m:z:: ; for binary variable of byte 2EH
A3 00 Mask 3
Ad FF Mask 0
ﬁg EE m:::: ; for binary variable of byte 21H
A7 00 Mask 3
A8 FF Mask 0
ﬁi EE m:::: ; for binary variable of byte 30H 6.9
AB 28 Mask 3
AC FF Mask 0
22 E:i m::t ; for binary variable of byte 31H
AF Co Mask 3
BO FF Mask 0
g; :;E m:::: ; for binary variable of byte 32H
B3 30 Mask 3
B4 00 Decimal point position standard 6.2.3
BS 00 Decimal point position USER RANGE 6.2.3
B6 00
B7 8C
B8 6C
B9 70
BA 84
BB 74
BC 14
BD 28
BE 6C ( low-value byte of table function TAQ 7.6
BF A8
co 98
Ct FC
C2 A0
C3 54
C4 EC
Cs 80
cé 80
Cc7 00
cs8 00
co 92|} higher-value byte of table function TAO 76
CA 05 g yte of table function .
cB 09
cC OE

Table 6.1 (continued)
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Descriptionin
Address Contents | Function Operating Manual or

section

CcD 14

CE 1A

CF 20

DO 26

312 g? low-value byte of table function TAO 7.6

D3 36

D4 3A

D5 3C

D6 3E

D7 3E

D8 03 Bit0 and 1 for data blanking 6.5.3

D9 0A Length of start phase see binary byte 33

DA 31 Variable number 3rd position

DB 41 Variable number 4th position 42/62-60- ...

DC 51 Variable number 5th position 42/62-61- ...

DD 00 Reserved

DE 00 Protection of autocalibration data 6.8

DF FF EEPROM priority determination by $1/3 = “off” 42/62-61-...

EO 99 Unitaddress for RS 422 6.7.2.2

E1 Testbyte

E2 Input6

E3 Input5

E4 Input4

E5 Input3

E6 Input2 Autocalibration data zero point 0...20 mA 6.8

E7 Input 1

E8 Output 1

E9 Output 2

EA Qutput 3

EB Output 4

EC Input 1

ED Input 2

EE input3

EF Input4

FO Input5 Autocalibration data zero point 4...20 mA 6.8

F1 Input 6

F2 Output 1

F3 Output 2

F4 Output 3

F5 Output 4

F6 Input 6

F7 input5

F8 Input 4

F9 Input 3

FA input2 Autocalibration datarange 6.8

FB Input 1

FC Output 1

FD Output 2

FE Output 3

FF Output 4

Table 6.1 (continued)

Different control codes for the controller types / input circuits
Single-channel step action controller

Descriptionin
Address Contents | Function Operating Manual or
section
30 00 Switching status display activated 6.5.1
38 10 Controller type 6.6
71 76 Hin place of YO in the display loop
DA 32 Variant number

Table 6.2 Different control codes for the step action controlier
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Two-channel continuous controlier

Descriptionin

Address Contents | Function Operating Manual or
section

14 D3 W. ]
1 g ;E é.1 Remotely adjustable variable 6.26
17 71 G.2
35 05 Division of switch level 6.3.3
39 08 Controller 2is activated 6.6.1
3F 03 D01 and DO2 are inverted 6.5.2
50 BO 1 = tstchannel 6.3.2
67 FF Blank
68 FF Blank
7A 03 Mask of F switch 6.3.1
DA 34 Variant number 3rd position
DB 45 Variant number 4th position

In override controllers, the only additional difference is address 87DCH in which the variant number position is stored.

Table 6.3 Different control codes for the two-channel continuous controller

Cascade controller with continuous output

Descriptionin
Address Contents | Function Operating Manual or
’ section
14 D3 w. |
1 g ‘132 é'.1 Remotely controllable variable 6.2.6
17 71 G.2
35 01 Division of switch level 6.3.3
39 08 Controller 2 is activated 6.6.1
3F 03 D01 and D02 are inverted 6.5.2
44 80 Flashing of display nextto key 12 6.4
50 BO 1 = 1stchannel 6.3.2
67 FF Blank
68 FF Blank
58 9D 0 = open cascade 6.3.2
59 8D ¢ = closed cascade 6.3.2
7A 03 Mask of F switch 6.3.1
78 03 Mask of W switch 6.3.1
DA 34 Variant number 3rd position
DB 45 Variant number 4th position
DC 52 Variant number 5th position

Table 6.4 Different control codes for the cascade controller with continuous output

Two-channel step action controller

Descriptionin
Address Contents | Function Operating Manual or
section
14 D3 W.
: g éE é'j Remotely adjustable variable 6.26
17 71 G.2
30 00 Switching status display activated 6.5.1
31 1D Switching status display of Q10 6.5.1
32 1C Switching status display of Q09 6.5.1
35 05 Division of switch level 6.3.3
38 11 Two-channel step-action controller 6.6
39 08 Controller 2 is activated 6.6.1
3F 03 D01 and DO2 are inverted 6.5.2
50 BO 1 = 1stchannel 6.3.2
67 FF Blank
68 FF Blank
6B 76 Hindisplay loop
71 FF Blank
7A 03 Mask of F switch 6.3.1
DA 35 Variant number 3rd position
DB 45 Variant number 4th position

In override controllers, the only additional difference is address 87DCH in which the variant number 5th position is stored.

Table 6.5 Different control codes for the two-channel step action controlier
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Two-channel controller with continuous and step action output

Descriptionin

Address Contents | Function Operating Manual or
section

14 D3 Ww.
12 ;E é’_1 Remotely adjustable variable 6.26
17 71 G.2
30 00 Switching status display activated 6.5.1
31 1D Switching status display of Q10 6.5.1
32 1iC Switching status display of Q09 6.5.1
33 B8 Q12 no longer in switching status display 6.5.1
34 B8 Q11 nolonger in switching status display 6.5.1
35 05 Division of switch level 6.3.3
38 01 Controller type: 2nd channel = step action controller 6.6
39 08 Controller 2is activated 6.6.1
3F 03 D01 and D02 are inverted 6.5.2
50 BO 1 = 1stchannel 6.3.2
67 FF Blank
68 FF Blank
6B 76 Hindisplay loop
7A 03 Mask of F switch 6.3.1
DA 36 Variant number 3rd position
DB 45 Variant number 4th position

In override controllers, the only additional difference is address 87DCH in which the catalog number 5th position is stored.

Table 6.6 Different control codes for the two-channel controller with continuous and step action output.

Cascade controller with step action output

Descriptionin

Address Contents | Function Operating Manual or
section

14 D3 W. l
12 ;E é‘_1 Remotely adjustable variable 6.2.6
17 71 G.2
30 00 Switching status display activated 6.5.1
31 1F Switching status display of Q12 6.5.1
32 1E Switching status display of Q11 6.5.1
33 B8 6.5.1
34 B8 6.5.1
35 01 Division of switch level 6.3.3
38 o1 Controller type: 2nd channel = step action controller 6.6
39 08 Controller 2is activated 6.6.1
3F 03 D01 and D02 are inverted 6.5.2
50 BO 1 = 1stchannel 6.3.2
58 9D 0 = open cascade 6.3.2
59 8D ¢ = closed cascade 6.3.2
6B 77 H.indisplay loop
67 FF Blank
68 FF Blank
7A 03 Mask of F switch 6.3.1
78 03 Mask of W switch
DA 36 Variant number 3rd position
DB 45 Variant number 4th position
DC 52 Variant number 5th position

Tabie 6.7 Different control codes for the cascade controller with step action output.

Input multicomponent and extreme value selection

Descriptionin

Address Contents | Function Operating Manual or
section
69 3F Input E1 6.2.1
6A 3E Input E2 6.2.1
6B 3D Input E3 Indisplay loop 6.2.1
6C 3C Input E4 6.2.1
6D 3B Input E5 6.2.1
DB 42 for multi-component, 44 for extreme value selection 42/62-61-

Table 6.8 Input combination muiticomponent and extreme value selection
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Ratio Input circuit

Descriptionin
Address Contents | Function Operating Manual or

section

45 9C l

46 CF Variablein USER range 6.2.2

47 CF

60 CA V = Ratio actual value 6.2.1

69 E2 X=InputE3 6.2.1

6A E8 X2 = Input E4 In display ioop 6.2.1

6B 6A F2=SumE3 + E4 6.2.1

6C cC V0 = Lower analog display limit 6.2.1

6D CE V1 upper analog display limit 6.2.1

78 0B 11 displayed values in the small loop 6.2.1

DB 43 Variant number 4th position 42/62-61-

Table 6.9 Ratio input circuit

Single-channel controller

Descriptionin
Address Contents| Function Operating Manual or
section
OF Cc3 Mask of remotely controllable variables 6.2.6
12 D8 w2
13 DA WE Remotsly controllable variable (note Operating Manual) 6.2.6
14 98 N
15 B4 R
1B OF Binary outputs Q001 to Q04 not in status telegram 6.7.2.3
38 40 Unittype 4 = programmer in 1st channel 6.6
45 OE Variable in USER RANGE 6.2.2
46 FO Variable in USER RANGE 6.2.2
47 E7 Variable in USER RANGE 6.2.2
48 9E h
32 gg : ’ Displays for Y switch 6.3.2
4B 8F t
5A EE P Display for W switch 6.3.2
60 D2 W
o <A [ Small display loop in digital display 621
63 B4 R
64 9E PO
65 A0 P1
66 A2 P2
67 Ad P3
68 A6 P4
69 A8 P5
6A AA P6
6B AC P7 Large display loop in digital display 6.2.1
6C 4A c1
6D 4C Cc2
6E 4E C3
6F 50 C4
70 52 C5
71 54 C6
72 56 Cc7
73 EO WL
74 DC WH
75 FF _—
76 FF -
77 FF -
78 04 Number of variables in the small display loop 6.2.1
79 OF Mask of Y switch 6.3.1
94 AA Incrementable variable 6.2.4
95 EA Incrementable variable 6.2.4
BO FD Error mask 6.9
B1 FD Error mask 6.9
DA 33 Variant number 3rd position (Catalog No.)

Table 8,10 Different control codes for the single-channel programmer
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Continuous program controller

Descriptionin

Address Contents| Function Operating Manual or
section

OF 33 Mask of remotely controllable variables 6.2.6
14 D3 W. '
15 1D /R2 Remotely controllabie variable (note Operating Manual) 6.2.6
16 D9 W.2
17 DB W.E
B1 3F Q01and Q02 in status telegram 6.7.2.3
35 55 Division of switches 6.3.3
38 04 Unittype 6.6
39 08 Channel 2 activated 6.6.1
3F 03 Mask of binary variables D1 to D8 6.5.2
4C 9E h l
P s [ Displays for Y switch 6.3.2
4F 8F t
51 6E P. ]
59 CF E Displays for W switch 6.3.2
5A EE (P |
64 99 N |
67 c7 T.U ' Small display in digital display 6.2.1
68 BS R.
78 0C Number of variables in the small display loop 6.2.1
79 F5 Mask for Y switch 6.3.1
7A 03 Mask for F switch 6.3.1
7B 25 Mask for W switch 6.3.1
94 00 Incrementable variable 6.2.4
95 00 Incrementable variable 6.2.4
BO FD Error mask 6.9
B1 FD Error mask 6.9
DA 37 Variant number 3rd position (Catalog No.) 42/62-61-

Table 8.11 Different control codes for the continuous program controller

Program controller with step action output

Descriptionin

Address Contents| Function Operating Manual or
section

OF 33 Mask of remotely controllable variables 6.2.6
14 D3 W.
1 g Bg 0\722 Remotely controllable variable (note Operating Manual) 6.2.6
17 DB W.E
B1 3F Q01 and Q02 in status telegram 6.7.2.3
30 00 Display of switching status of controller outputs 6.5.1
35 55 Division of switches 6.3.3
38 14 Unittype 6.6
39 03 Channel 2 activated 6.6.1
3F 03 Mask of binary variables D1to D8 6.5.2
4C 9E h
P - [ Displays for Y switch 6.3.2
4F 8F t
51 6E P. ]
59 CF E Displays for W switch 6.3.2
5A EE P l
64 99 N. l
67 c7 T.U Small display loop in digital display 6.2.1
68 B5 R. '
71 76 Hin large display loop
78 0C Number of variables in the smalll display loop 6.2.1
79 F5 Mask for Y switch 6.3.1
7A 03 Mask for F switch 6.3.1
7B 25 Mask for W switch 6.3.1
94 00 Incrementable variable 6.2.4
95 0o Incrementable variable 6.2.4
BO FD Error mask 6.9
B1 FD Error mask 6.9
DA 38 Variant number 3rd position (Catalog No.) 42/62-61-

Table 6.12 Different control codes for the program controfler with step action output
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Two-channel programmer

Address Contents| Function Description in Operating
Manual or section
10 D2 w } Remotely controllable 6.2.6
11 1C /R3 Output of programmer module
1B OF Q01 and Q04 are not in status telegram 6.7.2.3
35 15 Division of switches 6.3.3
38 44 Unit type 6.6
45 0E Variable in USER RANGE 6.2.2
46 FO Variable in USER RANGE 6.2.2
47 E7 Variable in USER RANGE 6.2.2
48 9E h
49 8C r : -
4A 0 " J Displays for Y switch 6.3
4B 8F t
50 EE P Display for F switch 6.3.2
59 CE F Display for W switch 6.3.2
60 D2 W
g; 286 -rl\-lu [Smalldisplay loop
63 B4 R
64 9E PO
65 AO P1
66 A2 P2 Large display loop 6.2.1
67 Ad P3
68 AB P4
69 A8’ P5
6A AA P6
6B AC P7
6C 4A C1
6D 4C Cc2
6E 4E C3
6F 50 C4
70 52 C5
71 54 Cé
72 56 c7
73 EO WL
74 DC WH
75 FF —
76 FF -
77 FF -
78 04 Number of variables in the small loop 6.2.1
79 04 Mask for Y switch
B 03 Mask for F switch
BO FD Errormask 6.9
B1 FD Error mask 6.9
DA 39 Variant number 3rd position 42/62-61-
Table 8.13 Different control codes for the two-channel programmer
Double indicator
Address Contents| Function Description in Operating
Manual or section
04 FC Baud rate of interface to configurator 6.7.1
06 FF Reserved
07 FF Reserved
08 00 Definition of outputs 6.1.1
10 6E G1 l
11 70 G2 | Alarmpointerin lefthand system 6.10
12 6E G1
13 70 G2
14 6F G.1 l
15 71 G.2 Alarm pointerin right hand system 6.10
16 6F G.1 [
17 71 G.2
18
to FF Reserved
1E :
51 CE
52 DB USER RANGE right hand display
53 Decimal point right hand display
54 High-order byte range
55 Low-order byte range 6.2.2
56 High-order byte span
57 Low-order byte span

Table 6.14 Different control codes for the double indicator
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Descriptionin
Address Contents | Function Operating Manual or

section

60 64 E

61 6E G1 | ¢Smalldisplay loop in digital display

62 70 G2

63 4A C1

64 4C Cc2 large display loop in digital display

65 9E PO

66 A0 P1

67

to FF Free

77

78 03 Number of variables in the small loop 6.2.1

B3 20 Error mask 6.9

DE 00 Protection of autocalibration data 6.8

DF OF Reserved

Tabie 6.14 (continued)

6.1 Changing analog inputs and outputs
6.1.1 Different signal ranges

Particulary when installing instrumentation for older systems it may
be necessary to have different signal ranges at the inputs and out-
puts of a unit.

The configurator contains an auxiliary routine that renders familia-
rity with the section that follows unnecessary.

For work without a configurator, the following rules apply:

The tables give the necessary addresses and their contents for a
few important applications.

Standard controller

Outputs
independent of $1/8 8708H
1 2
0...20mA 0...20mA 83H
4..20mA 0...20mA 82H
0..20mA 4..20mA 81H
4..20mA 4..20mA 80H
For software ../84 address 87DAH.
Table 6.15
Inputs
independent of S1/8 878BH
1 2
0...20mA 0...20mA 83H
4..20mA 0...20mA 82H
0..20mA 4.20mA 81H
4..20mA 4..20mA 80H
For software ../84 address 87DAH.
Table 6.16
Universal controller
Outputs
independent of $1/8 8708H
1 2 3
0 0 0 0 8FH
4 4 4 4 80H
Inputs
1 2 3 4 5 6 870BH
0 0 0 0 0 0 BFH
4 4 4 4 4 4 BOH

0=0..20mA (0...10V), 4 = 4...20 mA (2...10V)
Table 6.17

If mixed signal ranges are to be usea on the input or output side, the
required memory contents can be calculated as follows:

The value in 870.H is represented by an eight-digit binary number.
Each of the digits describes the signal range of an input or output.
The required contents are produced by converting the resulting
binary number to hexadecimal.

8708H

Bit 7]le]s5]a]s3]2a]1]o
Qutput 4 3 2 1
Function U-s18| - - - Dz | Dz | DZ | DZ
Contents 0 0 0 0 0 0 0 0
Hex number 0 0

U-S18 = 1: Switch $1/8 inactive for outputs 1 and 2
(S1/8 is always inactive for A3 and A4)

Dz =0: 4.20mA(A3,A4=2..10V)

Dz =1: 0..20mA (A3,A4 =0...10V)

Table 6.18 (Basic configuration 111)

870BH

Bit 7 6 5 4 3 2 1 0
Inputs - 6 5 4 3 2 1
Function |U-S18| - DZ |DZ | DZ | DZ { DZ | DZ
Contents 0 0 0 0 0 0 0 0
Hex number 0 0

U-S18 = 1: Switch S$1/8 inactive for inputs 1 and 6
Dz =0: 4.20mA (A3,A4=2..10V)

DZ =1: 0..20mA (A3,A4 =0..10 V)

Table 6.19 (Basic configuration 111)

Bit 7 normally contains a 0. This “0” Ispecifies that the signal range
of the inputs (870BH) or the outputs (8708H) is determined by
switch S2/8. The other bits are then disregarded. Ifa “1” is entered
at U-S18 the switch is inactive for the address selected.

Switch §1/8 does not affect outputs A3 and A4. The
signal range depends only on the hex number ente-
red.

Exception:

The entries of “1” and “0” in the individual positions specify the
signal range.
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Example:

Outputs:  all the same.
Inputs: 2 and 3 signal range 4...20 mA;
4 unused;

1, 5 and 6 signal range 0...20 mA.

Switch S1/8 is set to the signal range of the outputs. It is therefore
only necessary to alter the address 870BH responsibie for the
inputs.

The unused input can be set to either 0 or 4...20 mA (in this case
4...20 mA). This results in the following table:

870BH

Bit 7 {61543 211]0

Contents 1 0 1 1 0 0 0 1

Hex number B- 1

in870B B1H

Table 6.20

6.1.2 Disconnection of inputs and outputs

In order to save processing time it is possible to remove individual
unused inputs or outputs from processing. The output values of dis-
connected outputs are undefined.

If the inputs are to be monitored for a measured value less than 0,
all unused inputs must be disconnected and thus removed from the
monitoring process (Er.LE).

Which inputs are interrogated is specified in address 870CH, which
outputs are interrogated in address 8709H.

(Standard controller PE with software ../84 addresses 87DE and
87DB.) A “0” stands for an active input/output, a “1” indicates the
disconnected status.

8709H

Bit 7]le|s5]4]3]2]1To0
Output See6.1.3 4 3 2 1
Contents o J]oJoJo]Jo|lolo]o
Hex number 0 0

Table 6.21 (Basic configuration 111)

870CH

Bit 7 6 5 4 3 2 1 0
Input - - 6 5 4 3 2 1
Contents 0 0 0 0 0 0 0 0
Hex number| 0 0

Table 8.22 (Basic configuration 111)

6.1.3 Arithmetical value of Inputs if measured value < 0 %

If the measured value is approx. 5% below the lower range value,
a default value of
-1.0 % in the standard controller,
-0.0 % in the universal controller
is set for the measured value.
This setting can be altered in pairs for two inputs at a time.

For this a configurator auxiliary routine or the following procedure
(without configurator) is available.

8709H ,

Bit 7 65|43 ][2]1]o
Input - |6+5[4+3|2+1 See6.1.2
Contents | 0 o | o [o [oJoJoTJo
Hex number 0 0

Table 6.23 (Basic configuration 111)
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6.1.4 Switch input filtering on and off

Incorporated in the software in inputs 1 to 6 are low-pass filters with
a time constant of approx. 2 s, which switch off if the input variable
changes faster than 0.75 %/s. These software-implemented filters
can be switched on and off by changing the contents of address
870AH.

Which filters are activated is specified by an eight-digit binary num-
ber, the individual positions of which represent the inputs and the
value of which describes the function of the filters. A “0” stands for
an active, a “1” for a switched off filter.

870AH

Bit 7 6 5 4 3 2 1

Input - - 6 5 4 3 2 1
Contents 0 0 |.0 0 0 0 0 0
Hex number 0 0

Table 6.24 (Basic configuration 111)

The entry in 870EH specifies the time after which the filter is swit-
ched on again:

0: after 4 s if the change < 0.75 %/s
1: immediately if the change < 0.75 %/s

870EH

Bit 7 6 5 4 3 2 1 0
Input - - 6 5 4 3 2 1
Contents 0 0 0 0 0 0 0 0
Hex number 0 0

Table 6.25 (Basic configuration 111}

6.1.5 Sampling rate of inputs

The sampling rate is specified individually for inputs 1 to 6 in
address 870DH (PE with software ../84 87DFH)

The address contains an eight-digit binary number the individual
positions of which represent the inputs and the value of which spe-
cifies the sampling rate.

A “0” stands for the normal sampling rate of approx. 25—30/s corre-
sponding to the cycle time, a “1” reduces the sampling rate to
approx 5/s.

870DH

Bit 7 6 5 4 3 2 1 0
Input - - 6 5 4 3 2 1
Contents 0 0 0 0 0 0 0 0
Hex number 0 0

Table 6.26 (Basic configuration 111)

6.2 Display and setting of analog variables
6.2.1 Important variables

In addresses 8760H to 8777H are entered the hex names (= hex
addresses) of the variables that appear in the large display loop.
Starting at address 8760 a small display loop can be defined, the
length of which must be entered in 8778H in hexadecimal form.
Switch S1/2 determines which loop is obtained with key 3.

1 X
X0 X w v

wi 0
wL smalt N.
YH loop g9
n large 62
Y0 loop Tt

m R

™ -
xp -

1-13575 Flg. 6.1 Display loops



The configurator provides a routine for changing the display loops.
If the configurator is not available, the hex names of the desired
variables must be entered directly via monitor ME in the named
addresses. (Variables not defined in the configuration are not dis-
played even if entered in one of the loops.)

For the two-channel units, only the variables without a point (even
hex address) are generally entered into the list 8760H to 8777H.
When the second channel is displayed, the respective variable
with point is displayed.

If avariable with a point is entered into the list (uneven hex address)
it is displayed in both channels.

6.2.2 Variables in USER RANGE

The three times 8 bits in addresses 8745H to 8747H mark the posi-
tions of the variables of the large loop that are to be displayed in the
USER RANGE.

0 = USER RANGE

1 = Normal display

8745H
Bit 7 6 5 4 3 2 1 0
Address 67H | 66H | 65H | 64H | 63H | 62H | 61H | 60H
Variable G3 | G2 | 1 D | XD] Y w X
Contents 1 0 0 1 1 1 0 0
Hex number 9 C

Table 6.27 (Basic configuration 111)
8746H
Bit 7 6 5 4 3 2 1 0
Address 6FH | 6EH | 6DH | 6CH | 6BH | 6AH | 69H | 68H
Variable TN | XP - - - - - G4
Contents 1 1 1 1 1 1 1 1
Hex number F F
8747H .
Bit 7 6 5 4 3 2 1 0
Address 77H | 76H | 75H | 74H | 73H | 72H | 71H | 70H
Variable X1 | X0 |WH |WL|YH |YL| Y0 ]| TD
Contents 0 0 0 0 1 1 1 1
Hex number 0 F

Table 6.27 (Basic configuration 111)
The configurator provides a routine for entering the flags.

It is possible here to replace or to remove from the USER RANGE
variables in the small or large loop. XD and D can only be accepted
in the USER RANGE if the measuring range starts at zero and is
linear.

The USER RANGE data is stored at addresses 877CH to 877FH.
It is possible to change these addresses but not advisable, as set-
ting the USER RANGE is considerably simpler if the Operating
Manual is followed.

For a desired range the data in the above addresses is calculated
as follows:

Span:

IR — XXXXH

Start:

£0(%) _ xxxxH

These hex values are given in the table in Annex 4.

120.0

9. — 4 = 30.0 92COH

300
4

e.g. = 75 84BOH

The decimal point position is stored in 87B5H:

000.0 contents 00
00.00 contents 01
0.000 contents 02
0000 contents FF

6.2.3 Decimal point position

For variable readout in the digital display the decimal point position
is defined by bits 0 and 1 inthe low-order byte of the value (see Sec-
tion 5.2.1).

The decimal point position of all variables can additionally be shif-
ted without changing bits 0 and 1, by way of address 87B4H.

00H causes no shift

01H shifts 1 additional place to the left

02H shifts 2 additional places to the left

03H shifts 3 additional places to the left

If the original position plus additional shift results in more than 3
positions, 3 positions are disregarded.

IMPORTANT! As this measure causes a shift in all variables used
in the unit, address 87B4H should only be used with great care.

Variables in the USER RANGE undergo special treatment. If they
are shown as part of the display loops, i.e. only called by operating
key 3, the decimal point position is determined solely by the USER
RANGE. The associated decimal point position is held in 87B5H.

If the same variables are called by simultaneous operation of key
85 (internal) and key 3, they are treated as normal values and the
USER RANGE function is not used.

The resulting decimal point position does not affect the value of a
variable.

Exceptions:

Bits 0 and 1 for TN and TD (T.N and T.D if the 2nd channel is activa-
ted) are defined by switches S2/7 and S2/8 or address 8739H (see
6.6.1.1). These bits are interpreted by the control algorithm as a
time base.

For the time sections in the programmer too, the time base is deter-
mined by bits 0 and 1 in the low-order byte of the value of the varia-
bles used for setting the sections.

Op codes FIX, FLX, PW., PT. and the mask op codes MAO to MAS
are used for individual definition of the decimal point position (see
Section 7).

6.2.4 Incrementable variables

Which variables are aiterable with keys & and ¥ is stored in
addresses 8790H to 877FH. To each of the 256 variables is assi-
gned in the 32 bytes 8780H to 879FH a bit that flags the adjustabi-
lity via keyboard or remote control.

0 means: adjustable.
It is usually not advisable to enable or block a variable by directly

changing the memory contents. This can be done more quickly with
the configurator or with monitor function MC 001C.

6.2.4.1 Entry at the front of the controller

Individual variables are enabled or blocked with monitor function
McC. The procedure is as follows:

Turn switch S4 (see illustration on the fold-out page at the back) to
“MONIT+TEST” and operate key S5. Various displays may now
appear in the digital display. What is shown in detail depends on
whether earlier work with monitor routines was correctly terminated
or not.

21



The flow diagram below indicates what keys are to be operated
depending on the display visible.

6.2.6 Remotely controliable variables

In addresses 8710H to 8717H are entered the variables that are
remotely adjustable via the binary inputs.

Remote adjustability is enabled via the mask in 870FH.

0 = remotely adjustable
1 = not remotely adjustable

870FH
Bit 7 6 5 4 3 2 1 0
Address87.| 17 | 16 | 15 | 14 | 13 | 12 | 11 | 10

Question: Press keys 4 and

Is “M" visible? 12 simultaneously
Question:

Is “Mg” visible? Presskey3 |

Select001C
keys a ¥

In standard controller
000C

Operate key
12andp

Select desired
variable with
keys a v

|

Switch point
on/off
withkey 10

With variables
/w8to/3F,
switch “u” on/off
withkey 12

Switchon
monitor function

Point visible means:
variable is adjustable

Enable variable

Switch off
monitor with
keys12and 4

Fig. 6.2

After switching back to “NORMAL” operation the variables thus
defined are adjustable with keys a and w.

6.2.5 Cancelling the adjustability of a variable in “external”
operating mode

The adjustability of the variable entered in address 873CH is remo-
ved via the keyboard if bit 72H is set, with the W switch divided also
by bit 76H in position “external”. The variable remains adjustable
via remote control.

In two-channel units the hex name of the variables can optionally
be entered with or without point (D2 = W or D3 = W.). Inboth cases
the adjustability of the entered variables (W for channel 1 and W. for
channel 2) is removed in the ,external“ operating mode.
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Variable WH| WL|[TN | XP G2 | G1 |/R3 | W
Contents 1 1 1 1 1 1 1 1
Hex number F F

Table 6.28 (Basic configuration 111)

6.3 Switches

Keys 10, 18 (not present in controller PE) and 12 acton 3 bytes in
the internal RAM that are hereinafter designated “switches”.

Key 10 (W switch) acts on byte 2AH
Key 18 (F switch) acts on byte 29H
Key 12 (Y switch) acts on byte 28H

In each switch one bit, in divided switches (see 6.3.3) one bit
respectively in each half is set.

6.3.1 Switch settings

By pressing the key for less than 1 second the switch bit is shifted
from its present position to the next higher enabled position. When
the highest enabled position is reached, the next brief key depres-
sion shifts the bit to the lowest enabled position. Holding the keys
for longer than 1 second causes shifting in the opposite direction at
arate of 0.4 seconds.

If a switch is divided (see 6.3.3), a key depression shifts the switch
bit within bit positions 0 to 3 if channel 1 is displayed, or within bit
positions 4 to 7 if channel 2 is displayed.

The following switch settings have a fixed, unalterable meaning:
Undivided switch: Y_ O0=Manual (halt)
Y- 2= (repeat)
Divided switch: Y- 0=Manual (Halt)
Y. 2= (repeat)
Y_ 4=Manual (halt)
Y- 6= (repeat)
Information in () applies to programmer.
All other switch settings mean “not manual”. Their function
depends on the configuration.
Which of the switch settings are enabled is specified in addresses

877BH for the W switch

877AH for the F switch

8779H for the Y switch
The meanings are

1 = enabled
0 = blocked.



The flow diagram below indicates what keys are to be operated
depending on the display visible.

6.2.6 Remotely controliable variables

In addresses 8710H to 8717H are entered the variables that are
remotely adjustable via the binary inputs.

Remote adjustability is enabled via the mask in 870FH.

0 = remotely adjustable
1 = not remotely adjustable
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After switching back to “NORMAL” operation the variables thus
defined are adjustable with keys a and w.

6.2.5 Cancelling the adjustability of a variable in “external”
operating mode

The adjustability of the variable entered in address 873CH is remo-
ved via the keyboard if bit 72H is set, with the W switch divided also
by bit 76H in position “external”. The variable remains adjustable
via remote control.

In two-channel units the hex name of the variables can optionally
be entered with or without point (D2 = W or D3 = W.). Inboth cases
the adjustability of the entered variables (W for channel 1 and W. for
channel 2) is removed in the ,external“ operating mode.
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Variable WH| WL|[TN | XP G2 | G1 |/R3 | W
Contents 1 1 1 1 1 1 1 1
Hex number F F

Table 6.28 (Basic configuration 111)

6.3 Switches

Keys 10, 18 (not present in controller PE) and 12 acton 3 bytes in
the internal RAM that are hereinafter designated “switches”.

Key 10 (W switch) acts on byte 2AH
Key 18 (F switch) acts on byte 29H
Key 12 (Y switch) acts on byte 28H

In each switch one bit, in divided switches (see 6.3.3) one bit
respectively in each half is set.

6.3.1 Switch settings

By pressing the key for less than 1 second the switch bit is shifted
from its present position to the next higher enabled position. When
the highest enabled position is reached, the next brief key depres-
sion shifts the bit to the lowest enabled position. Holding the keys
for longer than 1 second causes shifting in the opposite direction at
arate of 0.4 seconds.

If a switch is divided (see 6.3.3), a key depression shifts the switch
bit within bit positions 0 to 3 if channel 1 is displayed, or within bit
positions 4 to 7 if channel 2 is displayed.

The following switch settings have a fixed, unalterable meaning:
Undivided switch: Y_ O0=Manual (halt)
Y- 2= (repeat)
Divided switch: Y- 0=Manual (Halt)
Y. 2= (repeat)
Y_ 4=Manual (halt)
Y- 6= (repeat)
Information in () applies to programmer.
All other switch settings mean “not manual”. Their function
depends on the configuration.
Which of the switch settings are enabled is specified in addresses

877BH for the W switch

877AH for the F switch

8779H for the Y switch
The meanings are

1 = enabled
0 = blocked.



877BH W-switch

Bit 7 6 5 4 3 2 1 0
Enabled 0 0 0 0 0 1 0 1
Hex 0 5
Character P | C E F |
Inaddr.87.H| 5F | 5E | 56D | 6C | 5B | 5A | 59 | 58

877AH F-switch

Bit 7 6 5 4 3 2 1 0
Enabled 0 0 0 0 0 0 0 1
Hex 0 1
Character ' P 0 S G 2.

Inaddr.87.H| 57 | 56 | 55 | 54 | 53 | 52 | 51 | 50

8779H Y-switch

Bit 7 6 5 4 3 2 1 0
Enabled 0 0 0 0 0 1 0 1
Hex 0 5

Character F A
Inaddr.87.H| 4F | 4E | 4D | 4C | 4B | 4A | 49 48

-
I
il
>
m
I

Table 6.29 (Basic configuration 111)

Hex. Hex. Hex. Hex.

ro ([H)| FF [ | ce ([ o0 | )
so | 77 (| o0 (W) e @
eo [l e |[RD) o (IR oc | IR
Fs ]| or || e |[R] 00| B
O~ N TR T - |
o7 (| oo | R e || 60 |[H]
oF |[=]| o0 IR oc (] oo |}
Fo [l cr [Er0) ]| &7 | D2

Fig. 6.3 Characters shown by the seven-segment display

(80H = dark)

i
1 fit fon
Bl

Special characters can be defined as follows:
'“‘ | =low-order segment
l-l "gh h = high-order segment

6.3.2 Switch setting display

In addresses
8748H to 874FH for the Y switch
8750H to 8757H for the F switch
8758H to 875FH for the switch

are entered characters that can be displayed by operating the keys
in the adjacent display fields (see Fig. 6.3). Of the characters ente-
red, only those whose associated switch setting is enabled are dis-
played.

Hex 80H is the blank character. If 80H is subtracted from the speci-
fied hex values, the same display is obtained but with a decimal
point.

6.3.3 Division of switch levels

If a value other than “0” is entered in 8735H, the switches (Y, F and
W) are divided in the middle, i.e. for each channel there are then
four switch settings available. It is not possible to set a different
number for the two channels.

ltis possible to determine which switch is divided from the contents
of 8735H.

Bit0=1: Y switchdivided
Bit1=1: Fswitchdivided
Bit2=1: W switchdivided
Bit4 = 1: Character setforY switchdivided
for 1stchannel addresses 8748H to 874BH
for 2nd channel addresses 874CH to 874FH
Bit5 = 1: Character setfor F switch divided
for 1stchannel addresses 8750H to 8753H
for 2nd channel addresses 8754H to 8757H
Bit6 = 1: Character set for W switch divided
for 1stchannel addresses 8758H to 875BH
for 2nd channel addresses 875CH to 875FH
8735H
Bit 7|6 [s5][a]3]2]1]o0
Character set for switch Switch
w F Y w F Y
Divided 0 0 0 0 0 0 0 0
Hex 0 0

Table 6.30 (Basic configuration 111)

This division, of the character set also, is a precondition for a diffe-
rent number of switch settings in both the channels.

6.4 Disconnection of seven-segment displays

The seven-segment-displays can be switched on and off individu-
ally. Disconnection of a display does not alter the function of the
unit. If for instance the display next to the W switch is disconnected
the key remains active but the function switch on cannot be read.

_
I ]

The status of the 8 displays is
determined by the bits in mask
8744H if this is activated by the
binary variable BLD ('23) = 1. If
BLD = 0 all displays are swit-
ched on.

In the mask the meaning of

1 = display off

7 0 = display on.

Fig. 6.4
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8744H

Bit 7 6 5 4 3 2 1 0
Display 7 6 5 4 3 2 1 0
Contents 0 0 0 0 0 0 0 0
Hex number 0 0

Table 6.31 (Basic configuration 111)

Application: ‘
If one or more displays are to flash, these must be flagged in the
above mask and BLD configured for example as follows:

BLD : BTN, TF2.

6.5 Binary variables

6.5.1 Display of switching status of selected binary variables

In the F key display the switching status of up to 4 binary variables
can be shown. This function is used serially in the step action con-
troller.

The function is switched on by entering a zero in address 8730H. A
different hex number atthe same position switches the display off.

Which variable is displayed is specified in addresses 8731H to
8734H by entering the hex name of the desired variable.

8734H = [7] = 8731H
8733H = |_| = 8732H

Fig. 8.5 Assignment of variables to the display segments

If the binary variable entered in the named addresses = 1, the
associated segment lights up. The top and bottom segment always
light if the switching status display was activated via 8730H.

6.5.2 Operating and quiescent current signaling

6.5.2.1 Outputs

Operating and quiescent current signaling is specified for all binary
outputs by the contents of addresses 873DH and 873EH by setting
a0 ora 1 atthe appropriate bit position.

“0” = output conducting if binary variable = 1

“1” = output blocked if binary variable = 0

The action of outputs Q01 to Q04 (G1 to G4) is also determined by
switch $1/6.

If$1/6 = 0 the entries in 873DH apply
§1/6 = 1 the action is the inverse of 873DH.

In addresses 873DH and 873EH the binary outputs are sorted as
follows: ‘

Here: Q01...Q04 : Alarm values
Q05...Q12 : Binary outputs
D00:see 6.5.2.2
Error messages in byte 30H of the internal RAM (see 6.9):
EUG : Transmitter suplly
EA1 : Output 1
EA2 : Qutput 2

6.5.2.2 Inputs

In the delivery status of the units the following applies to all binary
inputs:

“0” = Inputis open or U = 10...36 V

“1” = Input short circuited or U = —2...+3V

Voltage data and short circuit against instrument ground “C”.

This can be reversed in controllers (PS with software before 16/85
and PE with software ../84) with switch $1/6. In instruments with

later software status the function depends solely on the entry in
address 873FH (D00 in 873DH).

Entry “0” = delivery status
“1” = reversal of delivery status

873FH

Bit 7 6 5 4 3 2 1 0
Variable D08 | D07 | D06 | DO5 | D04 | DO3 | DO2 | DO1
Contents 0 0 0 0 0 0 0 0
Hex number, 0 0

Table 6.33 (Basic configuration 111)

6.5.3 Real-time clock - timing marks

The real-time clock affects bit BEH (timing mark 1) and BFH (timing
mark 2) (in byte 33H of the internal RAM) by comparing the current
time with timing marks 1 and 2. (See 42/62-61-.)

The bits are

“0” = The current time is less than the timing mark

“1” = The current time is equal to/greater than the timing mark
The bits are reset respectively at 0 hours. Address 87D8H determi-
nes how the comparison is effected.

“0” = Date is noted too for both marks
“1" = Date is only noted for mark t2
“2" = Date is only noted for mark t1
“3” = Date is not noted for either mark

6.6 Controller and programmer functions
The principal function is defined in accordance with the Operating

Table 6.32 (Basic configuration 111)
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873DH Manual by entering values in addresses 87DAH to 87DCH.
Bit 716 54|13 2|10 Which function is configured by this means is contained in address
Variable Qo4 | Q03 | Qo2 | Q01 [EUG | EA2 | EA1 | DOO 8738H.
Contents 0 0 0 0 1 0 0 1
Hex number 0 9 8738H
Bit 716 [ 5[]4][3[2]17]0
Channei 1 Channel 2
Function 0O J]o0Jo]oO 0O J]ojJo0o]oO
873EH Hex number, 0 0
Bit 7 6 5 4 3 2 1 0
“0000” = Continuous controller
Variable Q12 | Q11| Q10 [ Q09 | Q08 | Q07 | Q06 | Q05 “0001” = Step action controller
Contents 0 0 0 0 0 0 0 0 “0100" = Programmer
Hex number 0 0

Table 6.34 (Basic configuration 111)



6.6.1 Different structures for two channels

The unit structure and time ranges are normally specified jointly for
both channels with switches S$2/7 and S2/8. In special circumstan-
ces the two channels can be separated.

In the programmer/controller the time ranges of the sections are
defined solely by bits 0 and 1 of the variable (recognizable by the
decimal point position).

6.6.1.1 Time ranges and channel number

Address 8739 specifies which channels are activated and which
time ranges are valid for the two control channels if switches S2/7
and S2/8 have been inactivated.

8739H
Bit 7]le6e|5]a]3]2]11]0
Channel 1 Channel 2
Function 0Jo0oj0 |0 0cJoj]Jojo0
Hex number 0 0
Bit7: 0 = Channel 1 is active
1 = Channel 1 is not active
Bit6: 0 = Switch 82/. is active
1 = Switch S2/. is inactive
for Channel 1
Bit3: 0 = Channel 2 is not active
1 = Channel 2 is active
Bit2: 0 = Switch S2/. is active

1 = Switch S2/. is inactive
for Channel 2
Bit0,1,4,5:Bits 0,1 and 4,5 take the place of switches $2/7 and
$2/8 (only for TN and TD)

Table 6.35 (Basic configuration 111)

Control- 8739H
channel1 | Bit5 | Bit4
S2/7 | S2/8
Control- 8739H
channel2 | Bit1 | BitO
S2/7 | S2/8
0 0 0...1999 seconds
1 0 0...199.9 minutes
0 1 0...19.99 hours
1 1 0...1.999 x 1000 hours

Table 6.36 (Basic configuration 111)

If the control function is switched off in a controller with bit 7 or bit 3
in byte 8739H, the controller output can still be displayed in the
manual operating mode.

6.6.1.2 Control dynamics

Switches $2/1 to $2/6 are normally active for both channels. Chan-
nel 1 can be configured independently of the switch positions via
the contents of address 873AH, channel 2 via address 873BH. Bits
1 to 4 take on the function of the mechanical switches if bit 7 = 1.
Bits 0 and 5 are always active.

873AH

873BH

Bit 7 6 5 4 3 2 1 0
XD/

Function | D+ X P vD | XU | D-

Contents 0 0 1 0 0 0 0 1

Hex number 2 1

Table 6.37 (Basic configuration 111)

Bit0: Function D-
1 = Only negative changes are differentiated
0 = Negative changes are not differentiated
Bit1: Function XD/XU

1 = XD is differentiated

0 = XU is differentiated

Bit2: Function VD
1 = Derivative gain large (approx. 4)
0 = Derivative gain small (approx. 1)
Bit3: Function P
1 = P action switched on
Bit4 : Function characteristic
1 = Reverse action characteristic
0 = Direct action characteristic
Bit5: Function D+
1 = Only positive changes are differentiated
0 = Positive changes are not differentiated
Bit6: Function |

1 = Integral action is switched on
Bit7: 1 = Switches S2/1 to $2/6 are inactive

6.6.2 Single-sided differentiation

In controller PS it is possible by setting bit O or bit 5 in addresses
873AH and 873BH to zero (in controller PE only address 873AH) to
cause only positive or negative changes of XD or XU to be differ-
entiated and affect the positioning signal.

6.6.3 Repeat operation in programmer

The number coded in hexadecimal of the restart point at which a
repetition of the program is to start must be entered in:

address 8736H for programmer 1
address 8737H for programmer 2

6.6.4 Step-action controller (as from software “H” September 86)

In standard configuration the step-action controller has, within the
dead band (in which the P-action is no more effective), a pulse
duration decreasing with the control deviation

XD
Ton (S) ~75" X_P

For final control elements not reacting to short control pulses, a
constant switch-on period can be set by configuration (see table).
For special cases the switching pulses within the dead band can be
suppressed completely.

The switching behaviour within the dead band is defined in the
bytes 872EH (channel 1) and 872FH (channel 2).

Default value in both bytes is FFH.

872EH channel 1
872FH channel 2

Bit 7 6 5 4 3 2 1 0
Ton=0

No positioning 0 X X X X X X X
pulses

Ton(s)~

75 - Xp 1 1 « « « . . .
Ton = constant

©.63-006() 1| O Y [Y[YI|Y|Y]|Y

Table 6.38 Switching behaviour within the dead band
x = arbitrary, i.e. without function
y = depending on required switch-on period
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Example:
Switch-on period constant approx. 0.6 s:

872EH or 872FH resp. = 1000 1010 = 8AH = factor 10
The stated pulse durations should be multiplied with factor

Ton
1+ 7oq)
The actual minimum pulse duration is approx. 70 ms + cycle length
(30 ... 40 ms).

6.7 Serial interface
For details see 42/62-64-...

6.7.1 Configuration interface

Data traffic via the side configuration interface (SER) follows the
same rules as the operator interface described in 6.7.2 and Opera-
ting Manual 42/62-64...

This interface is set for the configurator to 15,625 baud. For con-
necting other instruments to the side connection the following stan-
dardized and non standardized baud rates can be configured by
entering a hex number in address 8704H. This number can be
taken from Table 6.38 or calculated as follows:

Decimal: 256 — n is converted to a hex number. The resulting baud
rate is

62,500 : n = baud rate.

n Hex _ Baudrate : n Hex_ Baudrate
3 FD 20,833 : 12 F4 5,208
4 FC 15,625 : 13 F3 4,808
5 FB 12,500 : 14 F2 4,464
6 FA 10,417 : 15 F1 4,167
7 F9 8,929 : 20 FO 3,125
8 F8 7.813 : 26 E6 2404
9 F7 6,944 52 BB 1,202

10 F6 6,250 104 98 601
11 F5 5,682 208 30 300
Table 6.39

The maximum transmission speed is also determined by the cycle
time of the controller, as in each cycle a maximum of 6 telegrams
can be received from the controller or the associated reply sent.

6.7.2 Operator interface RS 422

The standard operator interface — via which configuration can also
be accomplished ~ complies with standard RS 422 from mid-1985.
Units supplied before that date still have an RS 232 C interface.

The valid baud rate is entered in clear text in monitor MC 0015 and
stored in code in address 8703H. Direct entry of the hex numbers
to the address is possible.

6.7.2.1 Controller address

The unit address required to operate the controller at an RS 422
transmission system is entered — a different address for every con-
nected controller — at storage address 87E0H as a hex numeral in
the value range

1H..FFH=1..254
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The unit address can also be entered via monitor routine MC 0014.

The unit address can be protected against overwriting e.g. from the
EEPROM as described in Section 6.8.

6.7.2.2 Baud rate

For baud rates up to 20833 Bd, setting is also possible via monitor
MC 0015.

6.7.2.3 System image

In addition to the preset variables in the system image, in addres-
ses 8721H to 8724H four analog variables respectively and in
addresses 871CH to 871FH four binary variables can be defined
relating to the control loop.

By changing the memory contents the variables normally entered
can be exchanged for others. In each case the hex code of the desi-
red variable must be entered.

In address 1BH, bits 4 to 7 specify whether a message from binary
outputs Q01 to Q04 is included in the status telegram (see 42/62-
63-) (1 = include). '

871BH

Bit 7|6 [5]a4a]3]2]11]o0
Variable | Q04 | @03 | Q02 | Q01

Contents [ 1 [+ [ 1 [ 1 [ 1 [1]1]1
Hex number F F

Table 6.40 (Basic configuration 111)

6.7.3 Error detection

In address 8706H can be entered the number of seconds = 254 =
FEH that specifies the maximum time after which the controller
expects a new telegram. If no telegram reaches the controller
within this time it sets error bit ETC = 91H.

The controller counts the telegrams detected as faulty in one
minute. If the number (hex) entered in address 8707H is exceeded,
error bit ETS = '92 is set.

In the actual controller these error bits can be recorded in the confi-
guration and processed.

In this way transmission errors can be detected and signalled if
necessary by the controller.

6.8 Protection of the autocalibration data and the
controller address at the RS 422 bus

If a configuration is loaded from cassette, EEPROM, configurator
or a computer, generally the autocal data and the controller
address at the RS 422 bus must be retained. This is possible by
means of switch S1/1 (see 42/62-61-) or with address 87DEH.

If the configuration to be loaded is given the value FEH in address
87DEH, the autocal data and unit address remain unchanged.

Entering FEH in address 87DEH prior to loading has no effect.

Unit-related configurations that may also contain the default values
as parameters should therefore contain FEH in address 87DEH.

In addresses 87E2H to 87FF, the units contain the calibration data
of the inputs and outputs ascertained at the factory. Corrections
can be made via the AUTOCAL routine.



6.9 Messages in the digital display and
diagnostics output

The results of 32 internal monitoring functions and of 8 freely confi-
gurable binary functions can be shown in the digital display with a
short text.

The conditions under which a message appears are specified by
masks 0 to 2. Mask 3 determines, independently of this, whether a
result bit of a dignostic routine is passed to diagnostic output Q00
by way of OR operations.

Tables 6.41 to 6.46 give the assignment of mask bits, result bits
and the message texts appearing in the digital display.
6.9.1 During the event

Masks 0 and 1 define jointly whether and when the message is
transferred to the display register. If the mask is set accordingly and
the result bit is set it is shown in the digital display for 2 s in 4 s.

| X JErbA] X TErbA]

If several messages occur simultaneously they are displayed in
succession, the original display continuing to be visible in the inter-
vals.

[ X

JErbA] X [AL1 [ X [ErbA]

In extreme circumstances up to 40 messages can be defined and
displayed. A definition of this type can be useful for test purposes if
it is suspected that some result bits only occur sporadically and
briefly. Such messages can be “captured” by suitably selecting the
entries in mask 2.

Bg n ma1sk During the event
1 1 Message is not transferred to display
1 0 Rising edge of the result bit causes transfer to
display register. Message occurs as long as
result bit is set. If the message is acknowledged
(see below) it disappears from the display.
0 1 As 1/0 but after acknowledgement if the result
bit is still set the message reappears after max.
4 minutes.
0 0 As 1/0 but the message cannot be acknowledged
as long as the result bit is set.
Table 6.41
Exception:
Forthe messages Er.H_ l
ErbA | see Operating Manual
Er.LP l
Er.00

assignments 1/1 and 0/0 are reversed, i.e. with 0/0 the message is
not transferred.

6.9.2 After termination of the event

Mask 2 defines what takes place in memory.

Bit = 0: Message is retained even if the result bit has gone back to
0. The message desappears after acknowledgement from
the display if masks 0 and 1 allow this.

Bit = 1: The message disappears if the result bit goes back to 0 or
after acknowledgement if masks 0 and 1 allow this.

Acknowledgement is accomplished by simultaneously operating
keys a and ¥ when the message text is visible in the display. Mes-
sages Er.00, Er.nA and Er.H_ must be acknowledged with key 12.

‘6.9.3 Q00
Mask 3
Bit = 0 : Message does not affect Q00

Bit = 1: Message is combined in OR operation other messages to
Qo0

87A0H Mask 0

87A1H Mask 1

87A2H Mask 2 ERRO

87A3H Mask 3

Bit - 7 6 5 4 3 2 1 0

address 97H | 96H | 95H | 94H | 93H | 92H | 91H | 90H

MessagetextEr.SC|Er.SS| Er.dl | Er.dr |Er.cS|ErtS | Ertc | Er.to
Table 6.42

87A4H Mask0

87A5H Mask 1

87A6H Mask 2 BLWS

87A7H Mask 3

Bit 7 6 5 4 3 2 1 0

Address 2FH | 2EH | 2DH | 2CH | 2BH | 2AH | 29H | 28H

Messagetext{ AL _4 |AL _3|AL_2]AL_1|SC_4{SC_3|SC_2|SC_1
Table 6.43

87A8H Mask 0

87A9H Mask 1

87AAH Mask 2 ERR

87ABH Mask 3

Bit 7 6 5 4 3 2 1 0

Address A7H | A6H { A5H | A4H | A3H | A2H | A1H | AOH

Messagetext| Er.I2 | Er.I2 | Er.I12 | Er.11 [Er.UG|Er.A2 Er.A1|Er.nn
Table 6.44

87ACH Mask 0

87ADH Maske 1

87AEH Mask 2 ERR2

87AFH Mask 3

Bit 7 6 5 4 3 2 1 0

Address AFH { AEH | ADH | ACH | ABH | AAH | A9H | A8H
. | Messagetext|Er.H_|Er.LP|Er.bA| Er.rr |Er.PE|Er.nA|Er.Au|Er.LE
Table 6.45

87B0OH Mask 0

87B1H Mask 1

87B2H Mask 2 ERR3

87B3H Mask 3

Bit 7 6 5 4 3 2 1 0

Address B7H | B6H | B5SH | B4H | B3H | B2H | B1H | BOH

Messagetext|Er.FC| Er.rt [Er.00| Er—2 | Er-3 | Er—4 | Er—5 | Er-6

Tabie 6.46

In the above tables the message text is shown in somewhat abbre-
viated form. A “.” is always shown between “er” and the rest.

Section 8 contains an explanation of the message texts.

6.9.4 Delivery status

The diagnostics output combines:
Er.1.2 (PS only)

Er.l.1

Er.LP

Er.UG

Er.H_=sumof Er.PU
Er.CO
Er.C5
Er.C7 (Controlier PS only)
Er.EL
Er.00

Er._2

17H (binary variable)

HOLD

LOAD (PS only)

AUTOCAL
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All masks are set in such a way that no messages other than Er.bA,
Er.LP, Er.H_and Er.00 are shown in the digital display. Of the mes-
sages mentioned, only Er.00 can be acknowledged with key (10).

6.10 Indicator with more than two alarm values

The hex names of the alarm values are entered twice each in
addresses 8710H to 8713H and 8714H to 8717H. This reduces the
possible four green pointers to two markers.

If the doubie designations are removed by entering other names,
up to four markers may be produced.

Itis therefore possible to assign more than two alarm value markers
to a system.

To derive the alarm value comparison as well from an input variable
it is necessary to change the configuration.

The unneeded alarm value markers in the other system are swit-
ched off jointly via bit 30H or bit 31H:

YST : BTI,LLL (left off)
or FST : BTI,LLL (right off)

7 Description of commands

On the following pages the commands used in the Protronic P are
described. An abbreviated summary is given in Annex 1.

The following abbreviations are used.

RES = Resultof an operation
stands in place of an output variable
SR1 = Input 1 of an operation command
stands in place of an input variable
SR2 = Input 2 of an operation command
stands in place of an input variable

7.1 Logical commands
Overview:

SR1|SR2|ANN| ANI | AIN | All (ONN|ONI |OIN | Ol [XNN|XNI
1 1 1 0 0 1 1 0 1 0 0 1
o101 tj]0t1]0}{1]0}1]|0
1 0 0 1 0 1 1 0 0 1 1 0
o(o0ofo0] 1 o101 110]0 |1
Mnemonic: BTN HEX 01H
Function:  Bit-Transfer-Not negated
RES = SR1
SR2 is not processed
Symbol: k14 .
a | 1 ¥
Truth table:
SR1 | SR2 | RES
1 1 1
0 1 0
1 0 1
0 0 0

Time requirement: 88...89...90 us
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Mnemonic: BTI HEX 02H
Function:  Bit Transfer Inverted
RES =SRi
SR2 s not processed
Symbol: st RS
s 1
Truth table:
SR1 | SR2 | RES
1 1 0
0 1 1
1 0 0
0 0 1
Time requirement: 88...89...90 us
Mnemonic: ANN HEX 03H
Function: And Not Negated = AND
Input and output not inverted
RES = SR1 AND SR2
Symbol: SR1
2 | & 15
Truth table:
SR1 | SR2 | RES
1 1 1
0 1 0
1 0 0
0 0 0
Time requirement: 109...111...112 us
Mnemonic: ANI HEX 04H

And Not-inverted Inverted
Input not inverted, output inverted

RES = SR1 AND SR2

Function:

R
= RES
R2 &

Symbol:

w» @

Truth table:

SR1 | SR2 | RES

(=N =
OO0 — —
—_— -

Time requirement: 109...111...112 us



Mnemonic:
Function:

Symbol:

Truth table:

AIN

And Inverted Not-inverted
Input 1 inverted, output not inverted

RES ='SR1 AND SR2

St

| res

sk2 (4
SR1 | SR2 | RES
1 1 0
0 1 1
1 0 0
0 0 0

Time requirement: 109...111...112 us

Mnemonic:
Function:

Symbol:

Truth table:

All

And Inverted Inverted
Input 1 and output inverted

RES = SR1 AND SR2

Sk1

2 ¢ RES

SR1 | SR2 | RES

oO—=0O =
co—=a
O o Y

Time requirement: 109...111...112 us

Mnemonic:
Function:

Symbol:

Truth table:

ONN

Or Not Negated = OR
Input and output not inverted

RES = SR1 OR SR2

St RES

sR2 =]

SR1 | SR2 | RES

O=20O =
OO aaa
O -

Timerequirement: 109...111...112 us

HEX 05H

HEX 06H

HEX 07H

Mnemonic: ONI

Function:  Or Not-invertiert Inverted
Input not inverted, output inverted
RES = SR1 OR SR2
Symbol: SR1
SR2 = p RS
—
Truth table:

SR1 | SR2 | RES

- 000

1
1
0
0

O =0 =

Time requirement: 109...111...112 us

Mnemonic: OIN

Function:  Or Inverted Not-Inverted
Input 1 inverted, output not inverted
RES = SR1 OR SR2
Symbol: SIH_d RES
sz | =1 [—
Truth table:

SR1 | SR2 | RES

LA

1
1
0
0

oO—+0O—

Time requirement: 109...111...112 us

Mnemonic: Oll

Function:  Or inverted Inverted
Input 1 and output inverted
RES = SR1 OR SR2
Symbol: SR1_
2 | =1 -
Truth table:
SR1 | SR2 | RES
1 1 0
0 1 0
1 0 1
0 0 0

Timerequirement: 109...111...112 us

HEX 08H

HEX 09H

HEX 0AH
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Mnemonic: XNN

Function: EXclusive Or Not-inverted
Inputs and output not inverted
RES = SR1 exclusive Or SR2
Symbol: k1
= E
wm]| = ¥
Truth table:
SR1 | SR2 | RES
1 1 0
0 1 1
1 0 1
0 0 0

Time requirement: 109...111...112 us

HEX OCH

HEX ODH

Mnemonic: XNI
Function: EXclusive Or Inverted
Inputs not inverted, output inverted
RES = SR1 exclusive Or SR2
Symbol: st
SE =1 RES
Truth table:
SR1 | SR2 | RES
1 1 1
0 1 0
1 0 0
0 0 1
Time requirement: 109...111...112 us
Mnemonic: FRS
Function: Static RS Flip-flop
Symbol: LA | RES
2
Truth table:
tn th+1
SR1 | SR2 | RES | RES
1 0 0 1
1 0 1 1
X 1 X 0
X = any

Timerequirement: 85...101...119 us
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Mnemonic: FTR HEX OEH
Function: Edge-triggered TR Flip-flop
Symboi: s [ —
sz UL
Truth table:
th th+1
SR1 | SR2 | RES | RES
) 0 0 1
- 0 1 0
X 1 X 0
X = any
—/ = positive edge
Time requirement: 118...137...154 us
Mnemonic: FDH HEX OFH
Function:  Edge-triggered D Flip-flop
rising edge
Positive edge of SR1 switches RES to “1” if SR2 = “1”
Positive edge of SR1 switches RES auf “0” if SR2 = “0”
Symbol: SR2_rg RES
b C-——
SR1
Truth table:
tn th+1
SR1 | SR2 | RES | RES
) 0 0 0
- 1 0 1
) 0 1 0
- 1 1 1
0 X 0 0
0 X 1 1
X = any
-/ = positive edge
Timerequirement: 118...132...154 us
Mnemonic: FDL HEX 10H

Function:
falling edge

Edge-triggered D flip-flop

Negative edge of SR1 switches RES to “1” if SR2 = “1”
Negative edge of SR1 switches RES to “0” if SR2 = “0”

Symbol: 8_rg | RES
T
Truth table:
tn th+1
SR1 | SR2 | RES | RES
(. 0 0 0
A 1 0 1
A 0 1 0
A 1 1 1
0 X 0 0
0 X 1 1
X = any

L = negative edge

Time requirement: 118...132...154 us



7.2 Switch functions

Mnemonic: SOL HEX 11H
Function:  Switch Open if actuation “0” (0 = Low)
Symbol: . S—
O B L
—_—0
Table:
SR2 | RES
1 SR1
0 Last value of SR1
Time requirement: 74...83...91 us
Mnemonic: SOH HEX 12H
Function:  Switch Open if actuation “1” (1 = High)
Symbol: k2
SR1
o, | fes
-
Table:
SR2 | RES
0 SR1
1 Last value of SR1
Time requirement: 75...84...92 us
Mnemonic: SIH HEX 13H

Function: ~ Switch - Inverse Output if actuation = “1” (High)
Symbol: SR2
T
s [t
Table:
SR2 | RES
1 \ -SR1
1 +SR1

Time requirement: 92...93...94 us

Mnemonic: SIL HEX 14H

Function:  Switch - Inverse Output if actuation = “0” (Low)
: SR2
Symboi: —
3R1_ ! Js
Table:
SR2 | RES
1 SRA1
0 —8R1

Time requirement: 93...94...95 us

Mnemonic: SZL HEX 15H

Function:  Switch - RES = (Zero) if actuation = “0” (Low)

Symbol: S“___ﬂ

o L
LI S I

Table:
SR2 | RES
1 SR1
0 0

Time requirement: 92...95...97 us

HEX 16H
Switch - RES = (Zero) if actuation = “1” (High)

Mnemonic: SZH
Function:

: SR2
Symbol: u___

B B

Table:
SR2 | RES

0 SR1
1 0

Time requirement: 93...96...98 us

Mnemonic: U31to U33 HEX 17H to 19H

Function:  Changover switch actuated by $3/1, $3/2 and $3/3
A

Symbol: SR1 !
k2 |

83/1 or S3/2 or S3/3 replaces S3/.

Table:
SR3/. | RES

1 SR2
0 (open) SR1

Time requirement: 94...95 us

Mnemonic: UC. HEX. see table

Mnemonic | Hexcode
uco 1AH
uc1 1BH
uc2 1CH
ucs 1DH
uc4 1EH

Function:  Changeover switch actuated by CLEAR0to CLEAR 4
CLR.
Symbol: o rp—
L s L
—_—t0
SR2

Function table:
CLR. | RES
0 SRt
1 SR2
Operation: See Operating Manual for PS, PE and PA
Time requirement: 94...95 us
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Mnemonic: UY.

Function:

Symbol:

Mnemonic Hex code
UYo 1FH
uY1 20H
uy2 21H
V) £ 22H
uY4 23H
UY5s 24H
uyYe 25H
uY7 26H

HEX. see table

Changeover switch actuated by key 12
(mode selector switch Y)

se1

stz |

Uy..

lJ?

RES

0 SR1
SR2

Time requirement: 89...90 us

Explanation: Key 12 can be used to select 8 (0...7) switch positions.

In switch position UYn, switch is changed over.

The switches actuated are specified by memory position 8779H
(see section 6.3.1). The characters displayed next to the key are
entered in memory positions 8748H to 874FH (see section 6.3.2).

Mnemonic: UF.

Function:

Symbol:

HEX. see table

Mnemonic Hex code
UFO 27H
UF1 28H
UF2 29H
UF3 2AH
UF4 2BH
UF5 2CH
UF6 2DH
UF7 2EH
Changeover switch actuated by key 18
(F key)
UE..
st ]
——i | M
—o-
sR2
UF.. | RES
(o] SR1
1 SR2

Time requirement: 89...90 us

Explanation: Key 18 can be used to select 8 (0...7) switch positions.

In switch position n, switch UFn is changed over.

The switches actuated are specified by memory position 877AH
(see section 8.3.1). The characters displayed next to the key are
entered in memory positions 8750H to 8757H (see section 6.3.2).
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Mnemonic: UW.

HEX. see table
Mnemonic Hex code
Uwo 2FH
Uuwi1 30H
uwz 31H
uws 32H
uw4 33H
Uws 34H
Uweé 35H
uwz 36H

Function:  Changeover switch actuated by key 10
(VE - key W)

Symbot:

sm1

UW..

RES

RES

0 SR1
1 SR2

Time requirement: 89...90 us

Explanation: Key 10 can be used to select 8 (0...7) switch positions.
In switch position n, switch UWn is changed over.

The switches actuated are specified by memory position 877BH
(see section 6.3.1). The characters displayed next to the key are
entered in memory positions 8758H to 875FH (see section 6.3.2).

7.3 Limiters

Mnemonic: LB1
Function:  Limiter Bipolar

RES= SR1

RES =

HEX 37H

for—102.4 = SR1< +102.4 %

1024 for 1024=SR1< 2048%

RES = ~102.4 for—204.8<SR1=-1024%

Symbol:

Characteristic:

Time requirement: 78...82...85 us



Mnemonic: LU1 HEX 38H Mnemonic: ABS HEX 3BH

Function:  Limiter Unipolar Function: Formation of the Absolute value
RES = SR1 for 0.0=SR1<1024% RES = SR1 for 0.0=SR1<199.9%
RES= 0 for —1024=SR1= 0.0% RES = 199.9 for 199.9 = SR1 = 204.8 %
RES = 102.4  for 102.4=SR1=204.8 % RES = —~SR1 for —199.9% < SR1 £ 0.0%
RES=-199.9 for—204.8 <=SR1< -199.9%
Symbol: Symbol:
SR1 [ | RES sk j , | RES
Characteristic:
Characteristic:
-Z,ﬂl.‘l! SR1— 2,048
-2,08 102 208 RES=|SR1|
Time requirement: 82...88...93 us Time requirement: 83...86...88 us
Mnemonic: INV HEX 3CH
Mnemonic: LU2 HEX 39H Function:  Invert the input
Function:  Limiter Unipolar
RES=-SR1 for—199.95SR1< 199.9%
RES = SR1 for 0.0=SR1<199.9% RES= 199.9 for 199.9SSR1< 2048%
RES= 0.0 for—2048<SR1< 00% RES =-199.9 for—204.8<SR1=-199.9%
RES=199.9 for 199.9< SR1<204.8 %
Symbol:
Symbol:
RPN | nes
sr1_| : | Res
Characteristic:
Characteristic: s

= 2,048

Time requirement: 82...85...89 us

7.4 Calculation functions

Mnemonic: NEG

SR1—= 2048

HEX 3AH

for —199.9 < SR1 = 199.9 %

199.9 < SR1 < 204.8 %

Function:  Negative absolute value of the input
RES = —I SR1 |
RES = —-199.9 for
Symbol:
SR 7‘i
Characteristic:

Time requirement: 86...89...91 us

RES =- [SR1|

- 11,998

i
-1,999
-2,068

1,999
e 2048
SRl

!

RES=-SR1

~ 1,399

Time requirement: 85...88...90 us

Mnemonic: DIR

HEX 3DH

199.9 %

Function:  Direct transfer of the input to the output
RES= SR1 for—199.9SSR1S
RES= 199.9 for 199.9SSR1< 204.8%
RES=-199.9 for—204.8=SR1=-199.9%
Symbol:
SR1_| /| _nes
Characteristic:

1999 ?nzs

1,999!

- 1

-l,sss{

RES=5R1

Time requirement: 82...85...87 us
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Mnemonic: YC1 HEX 42H
Function:  Characteristic displacement and rotation
RES =100 %~ ToRaT %
Symbol:
SR1_|
SR2_| & RS
Characteristic:
RES
1024
le
1
| Iskal
Valuerange: Inputs: —199.9 ... +199.9 %
Output: 0.0.. +102.4 %
Time requirement: 163...368...387 us
Mnemonic: YC2 HEX 43H
Function:  Characteristic displacement and rotation
RES= T§RaT %
Symbol:
SR1
o RES
w | |/ "
Characteristic:
Mnemonic: YC3 HEX 44H

Function:  Characteristic displacement and rotation
RES=100% + SPL=100 o,
Symbol:
o B
Characteristic:

RES

1 10 ——

12|

Valuerange: Inputs: —199.9... +199.9 %
Output: 0.0.. +102.4 %

Time requirement: 163...368...387 us
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Mnemonic: YC4 HEX 45H

Function:  Characteristic displacement and rotation

100 % —SR1

RES= —sme|

%

Symbol:

58 RES
s —

Characteristic:

Valuerange: Inputs: —199.9... +199.9 %
Output: 0.0...+1024 %

Time requirement: 163...368...387 us

Mnemonic: MAX
Function:

HEX 46H
Maximum selection

RES = SR1 if SR1 2 SR2
RES = SR2 if SR1 < SR2

Symbol:

sz | Max |

Value range, input and output
—204.8 ... +204.8 %

Timerequirement: 132...139...145 us

Mnemonic: MIN HEX 47H

Function:  Minimum selection
RES = SRt if SR1 = SR2
RES = SR2if SR1 > SR2
* Symbol:

LA
§ MIN RES

Value range, input and output:
—204.8 ... +204.8 %

Time requirement: 130...137...142 us



Mnemonic: ADD
Addition

HEX 48H
Function:

RES = SRt + SR2

SR1
Symbol:

Value range, input and output:
—-199.9... +199.9 %

Time requirement: 143...150...160 us

Mnemonic: SUB HEX 49H

Function:  Subtraction

RES = SR1-SR2

SR1
Symbol: > 1 | RES
sk2_|_ suB

Value range, input and output:
-199.9... +199.9 %

Time requirement: 146...153...163 us

Mnemonic: MUL HEX 4AH

Function:  Multiplication

RES = SR1 - SR2

LA

Symbol: sz | ML | RES

Value range, input and output:
—199.9... +199.9 %

100.0 % x 50.0 % = 50.0 % No overflow
150.0 % x 150.0 % = 225.0 % Overflow!
Limitation to 199.9 %

Example:

Time requirement: 181...209...211 us

Mnemonic: DIV HEX 4BH
Function:  Division
RES = SR1:SR2
SR1
Symbol: wz | o |RES

Value range, input and output:
-199.9 ... +199.9 %

Examples: 40.0 % : —50.0 % = —80.0 % No overflow
80.0% : 20.0% = 400.0 % Overflow!
Limitation to 199.9 %

Time requirement: 156...322...338 us

Mnemonic: REZ
Function:  Formation of Reciprocal
SR1
SR1|
Symbol: T L
Valuerange: Input: —204.8... +204.8 %
Output: —199.9... +199.9 %
Overflow as from SR1 = 50.0 %
Examples: 1:40.0 % = 250.0 % Overflow!
Limitation to 199.9 %
Time requirement: 117...259...264 us
Mnemonic: QUA HEX 4DH
Function:  Square
RES = SR12
Symbol: St QA {RES
Valuerange: Input: —204.8...4+204.8 %
Output: —199.9... +199.9 %
Overflow as from SR1 = 141.4
Example:  (150.0 %)2 = 225.0 % Overflow!
Limitation to 199.9 %
Time requirement: 152...180...182 us
Mnemonic: RAD HEX 4EH

Function:  Square root extraction
RES = + \/SR1forSR1 20
RES = — \/ SR1forSR1 <0
SymbO': SR1

RAD | RES

Valuerange: Input: —199.9 ... +199.9 %
Output: —141.4 ... +141.4 %

Time requirement: 129...283...320 us

HEX 4CH
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Mnemonic: EXP HEX 4FH

Function:  Form the exponential function

RES = 0.1 - 105%

Symbol:

| e e

Valuerange: Input: —199.9..+199.9 %
Output: 0.0... +199.9 %
Overflow as from SR1 = 130.0 %

0.1-10'%00% =316.2 OQverflow!
Limitation to 199.9 %

Example:

Time requirement: 141...263...325 us

7.5 Tables functions
Mnemonic: TAO to TA7
Function:

HEX 50H TO 57H
Tables for linearisation

RES = Function of SR1

Tables available:

Opcode | Hex | Function

TAO 50 | Variable (addresses 87B6H-87D7H)

TA1 51 | Fe-CuNiDIN  0.. 900°C € 0...53,14 mV
TA2 52 | Type J 0...1200 °C < 0...69,54 mV
TA3 53 | Type K 0..1370 °C £ 0...54,81 mV
TA4 54 | Type S 0..1760 °C 2 0...18,61 mV
TAS 55 | Type B 0..1820 °C £ 0...13,81 mV
TA6 56 | WRe3-WRe25 0...1999 °C € 0...35,75 mV
TA7 57 | Pt100DIN —220... 850 °C AR = 379,85 Q

Table 7.1

TAO converts 17 input values each spaced 6.4 % apart into 17 pre-
definable output values that can be stored in addresses 87B6H to
87D7H (Table 7.2). If the input takes on values between the coinci-
dence points the output value is interpolated linearly.

As from software October 1985 the controllers have an input rou-
tine MC 0013 available for entering the 17 coincidence points which
allows the values to be entered directly as a percentage. For older
controllers and the indicator PA the required values are given in the
table in Section 10.4.2.

The configurator does not support entry of the tables.

The table below may be of assistance in entering the values to the
controller:
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Number of Valuein %
Coincidencepoint | input | Output
0 0 0.0
1 6.4
2 12.8
3 19.2
4 25.6
5 32.0
6 38.4
7 448
8 51.2
9 57.6
10 64.0
11 70.4
12 76.8
13 83.2
14 89.6
15 96.0
16 102.4 Table 7.2

7.5.1 Using the tables

If the transmitter signal only represents a section of the stored
tables, the procedure is as follows:

From the 0 ... 100 % input signal must be calculated a signal with
which the table can be accessed. This is calculated as follows:

X=(H-1) /E1+L

Table valueforE1 =100 %

where H = Upper tabie value'

‘ TablevalueforE1 =0%

andL = Upper table value'

X = Temperature in °C
H = End of measuring range
L = Start of measuring range

Example:

Transmitter signal:
0...100 % & 300 ... 700 °C FeCu-NiDIN

_39.72mV
H="5374my ~ 100.00% & 74.7 %
_ _1656mV_
L= 533y ~100.00% & 31.2%

The signal, linear after conversion in the table, must then be prepa-
red for the analog display. This is carried out according to the follo-
wing formula:

X-=L

DL= = -1000%

The associated configuration looks like this:

H L
FLX TA. 1 v
*sup |
L —+
FLX TA. _slll
TTsm
L1
IE1 MUL —l
ADD [ TA. X
Fig. 7.1
" see table 7.1



On commissioning, the variables that were used for values L and H
in the configuration must be set to the calculated values.

Instead of the method shown of calculating the values, it is also
possible to make the actual units determine the values.

Procedure:
A continuous controller is provisionally configured:

X:TAy,A1 (y £ 0... 7 according to desired table)

If the output signal is now displaced in manual operation the signal
linearized by the table function can now be read off in the digital dis-
play.

For the above example the output is displaced until 300 or 700 can
be read in the digital display.

The associated values in each case for the output signal are noted
and subsequently used in place of L and H.

7.6 Multiplication factors

Mnemonic Hex Factor
K. 58H 110
K/8 59H 1/8
K/5 5AH 1/5
K/4 5BH 1/4
K/3 5CH 1/3
K2 5DH 1/2
K02 5EH 2
K03 5FH 3
K04 60H 4
K05 61H 5
K08 62H 8
K10 63H 10
K20 64H 20
K40 65H 40
K50 66H 50
KHU 67H 100
Table 7.3
Symbol:
SR1 K | RES

Time requirement: K.1 to K/2: 158 us
K02 to KHU: 151...153...154 us

Value range, input and output: —199.9 ... + 199.9 %

Arithmetical results that fall outside these limits are limited to the
numerical value 199.9.

7.7 Time functions (without programmer)

Integrators and delay elements have the common feature:

The variables for the result must be taken from the range K1 to Z.
All variables can be used for SR1 and SR2.

If there are further functional modules in the negative feedback
circuit (the connection from the output to input 2), these must be
computed in one cycle, i.e. the variables must be arranged in
reverse alphabeticai order (descending hex addresses) from the
output to input 2 (see Section 4.4).

7.7.1 Rate Limiter

Mnemonic Hex |Timefor 100 %

change
RL1 68H 2s
RL2 69H 4s
RL3 6AH 8s
RL4 6BH 16s
RL5 6CH 50s
RL6 6DH 100s
RL7 6EH 200s
RL8 6FH 400s
RL9 70H 1000s
RLA 71H 2000s
RLB 72H 4000s
RLC 73H 8000s

Table 7.4

Function: Rapid changes of input signal SR1 are limited to the rate
of change defined by the module used. Slower rates of change are
not affected. Continuous adjustement of the rate of change is not
possible.

Permitted output variable: K1 to Z.

Symbol:

"Rz ] Z RES

Value range for input and output:
—199.9 ... +199.9 %

Time requirement: RL 1 to RL4: 176 ... 187 ... 201 us
RL5to RL8: 164 ...175 ... 189 us
RL9to RLC: 166 ...177 ... 191 us

7.7.2 Fixed-time integrators

Mnemonic Hex | Timeconstant TN
1G1 74 1s
1G2 75 4s
1G3 76 10s
1G4 77 | 25s
1G5 78 2min
IG6 79 8min
1G7 7A | 20min
1G8 7B | 50min
Table 7.5
Function:  Integration of the input signal with the selected time
constant
- L SR1 |
RES =SR2 + ™ t

Permitted result variable: K1 to Z.
Value range, input and output: —199.9 ... +199.9 %

Time requirement: 1G1 to 1G4: 476 ... 506 ... 543 us
IG5 10 IG8: 470 ... 500 ... 537 us

Symbol:

SR1

— RES
siz:z_ 16..
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Circuit examples:
a) Initial condition 0%:

Al

]

RES

}

har 9l [

b) Initial condition corresponding to another variable:

Processing of variables in loop K.1 = CO - G, interface at module

A

J

o

ADD

-OJ__T SZH

€3

j T SIL

— |

IG5. (See section 4.4.)

Symbol:

MA

Value range, input and output: —199.9 ... +199.9
Time requirement: 78...81...83 us

7.9 Assignment of values

Mnemonic: FIX HEX A4H

Function:  Initialization of a variable and assignment of a fixed
value including the decimal point position
RES = Input value

Symbol:

VALUE| | uis

FIX

Valuerange: —199.9... +199.9
Time requirement: 68 us

Note: The value cannot be adjusted with keys & and ¥ even if the
point (6) in the index displays is illuminated, i.e. adjustability
appears to be enabled.

For entry in the configurator, please note its Operating Manual.

For assignment of the numerical value to SR1 and SR2 for entry via
the controller front, see Section 5.2.1.

7.7.3 Delays
Mnemonic Hex | TimeconstantT1
\774] A7H 1s
vz2 A8H 4s
vZ3 A9H 10s
VZ4 AAH | 25s
VZ5 ABH 2min
\745) ACH 8min
vz7 ADH | 20min
\74:} AEH | 50min
Table 7.7
Function: Delay of input signal according to the selected time

constant

RES = SR2 + SL1T‘1—S£"3 x t

Permitted variable: K1 ... Z.
LA
Symbol: sR2 C j—“s

Value range, input and output: ~199.9 ... +199.9 %

Time requirement: VZ1 to VZ4: 546...584...630 us
AVZS to VZ8: 540...578...624 us

7.8 Decimal point position in the display
Mnemonic: MAO to MA3 HEX 3EH to 41H

Function:  Sets the position of the decimal point for a variable,
provided it is not defined in the USER RANGE (Sec-
tion 6.2.2). If address 87B4H contains 00 the following
decimal point position results. The calculated value is
not altered by this.

Mnemonic Hex | Display
MAO 3EH | 1234
MA1 3FH | 12.34
MA2 40H | 1.234
MA3 41H | 1234
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Low-Byte Configurator | Display Calculated
Bit1 Bit0 | notation seeb.2.3 valuein %
0 0 FIX,#+100.0 100.0 100.0
0 1 FIX,#-100.0 | —10.00 -100.0
1 0 FIX,#+0.500 0.500 50.0
1 1 FIX,#+1999 1999 199.9
Mnemonic: FLX HEX ASH

Function:

1. Avariable isinitialized. In the computation the value is disregar-
ded until RCL PARAM is initiated and its value thus copied to
the value list. It is adjustable over the whole range with keys &
and v , if the adjustability is enabled (6.2.4).

2. The contents of SR1 and SR2 is the default value. The decimal
point position for the display is coded in bits 0 and 1 (see FIX).

3. The current value in the value list can be transferred to the con-
figuration with STO PARAM in place of the original values SR1
and SR2.

If the configuration is stored on a disc or in the E(E)PROM
(IC19) the new value functions as the default value. In the
standard configuration in IC 15 the default values cannot be
changed.

4. After a RESET (message Er.00) the current value in the value
list is replaced by the default value from the configuration sto-
red with priority code (see 42/62-61-). If no E(E)PROMIC19is
present the controller retrieves the default values from IC15.



RES = Input value

Symbol:
VAEY py |RES

Equivalent diagram:
STO| gEs
RCL

STG PARAM
RCL PARAM

Valuerange: —199.9.. +199.9 %
Time requirement: 58...73...90 us

Mnemonic: PAR HEX A6H
Function: 1. Transfer of input SR1 to output RES

2. Transfer of output to SR2 on operating STO
PARAM (switch S4 and S5)

3. Transfer of input SR2 to output RES on operating
RCL PARAM (switch S4 and S5)

Symbol:

o
<
~ =

PAR RES

Equivalent diagram: =
St}

5R2 RCL

STO PARAM

RCL PARAM

| RES

Configuration example:

The value for XP can either be set directly ($33 in the position
drawn) or come from outside after switching over S33. Via STO
PARAM the value of XP is transferred to P5, with RCL PARAM the
value of P5 to XP.

Valuerange: —199.9... +199.9
Time requirement: 70...92...100 us

I
e ;

PAR
20.0% FLY P

1-13520/14

7.10 Comparators and hysteresis functions

Mnemonic Hex Hysteresis width
cBo 7C Adjustable (8740H)
CB1 7D 0.025 %

CcB2 7E 0.05 %
CB3 7F 01 %
CB4 80 025 %
CB5 81 05 %
CB6 82 0.8 %
CB7 83 1.0 %
CB8 84 1.5 %
CB9 85 20 %
Table 7.8

Function:  Compare input 1 with input 2
Output is a binary variable

RES = 0 for (SR1 - SR2) > HYS/2
RES = 1 for (SR1 - SR2) < HYS/2
RES = Old result within the hysteresis

Characteristic: 0

s | SRI-SR2

=

Symbol:

wn

R1_|
R2 _cm_ i

Value range of inputs: —199.9 ... +199.9
Hysteresis setting for CBO:

Entry of a hex value in address 8740H.
Settingrange: 0.0...255%
Valuein8740: OOH ... FFH (see table 7.12)

Time requirement: CBO 1197...230...258 us
CB1...CB9 :204...237...265 us

Mnemonic Hex Hysteresis width
Cuo 86 Adjustable (8741H)
cu1 87 0.025 %

Ccu2 88 0.05 %
Cu3 89 01 %
Cu4 8A 0.25 %
Cus 8B 05 %
Cuse 8C 08 %
cu7 8D 1.0 %
cus 8E 15 %
Cu9 8F 20 %
Table 7.9

Function:  Compare input 1 with input 2
Output is a binary variable

RES = 0 for (SR1-SR2) >0
RES = 1 for (SR1—SR2) £ — HYS
RES = Old result within the hysteresis

Characteristic:
1 RES

s 4 SR1—SR2

Symbol: SR1_| RES

cl.

SRZ

Value range of inputs: —199.9 ... +199.9
Hysteresis setting for CUO:

Entry of a hex value in address 8741H
Settingrange: 0.0...25.5 %
Valuein8741H: 00H ... FFH (see table 7.12)

Time requirement: CUO :159...184...203 us
CU1...CU0:166...191...210 us

Mnemonic Hex Hysteresis width
CTOo 90 Adjustable (8742H)
CT1 91 00 %

CT2 92 0.05%
CT3 93 0.1 %
CT4 94 0.25%
CT5 95 05 %
CT6 96 08 %
CT7 97 1.0 %
CT8 98 15 %
CT9 99 20 %
Table 7.10
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Function:  Compare input 1 with input 2
Output is a binary variable

RES = 0 for (SR1 — SR2) > HYS/2
RES = 1 for (SR1 - SR2) = HYS/2

RES

Characteristic: 1

0 s SR1-SR2
Symbol: SR1 |

SR2 'EI:L ’JS

Value range of inputs: —199.9 ... +199.9 %
Hysteresis setting for CTO:

Entry of a hex value in address 8742H.

Settingrange: 0.0...25.5%
Value in8742H: 00H ... FFH (see table 7.12)

Time requirement: CTO :160...188...213 us
CT1...CT9 :167...195...220 us

Mnemonic Hex | Hysteresiswidth
CLo 9A Adjustable (8743H)
cu1 oB 0.025 %

CL2 9C 0.05 %
CL3 9D 01 %
CL4 9E 025 %
CL5 9F 05 %
CL6 A0 08 %
CL7 Al 1.0 %
CL8 A2 15 %
CL9 A3 20 %
Table 7.11

Function:  Transfer of input to output has changed by more than
half the hysteresis width compared with the output (=

previous input value).

Characteristic:

Symbol:

Value range of inputs: —199.9 ... +199.9 %

Hysteresis setting for CLO:
Entry of a hex value in address 8743H.

Settingrange: 0.0...25.5%
Value in8743H: 00H ... FFH (see table 7.12)

Time requirement: CLO 1147...175...200 us
CL1...CL9 :154..182...207 us
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0}l1]|2|383|[4a4|5|6].7|8|.9

00 (00 )01 02|03 04|05 |06 07 |08]| 09
10 (OA |OB |OC |OD |OE |OF [ 10 { 11 | 12 | 13
20 (14115 |16 {17 |18 |19 [1A | 1B |1C | 1D
3.0
4.0

1E|1F |20 |21 [22 |23 |24 | 25 | 26 | 27
. 28 |29 |[2A 2B |2C (2D |{2E | 2F | 30 | 31
50 |82 |33 |34 (35|36 |37 (38|39 |3A|3B
60 13C 3D |3E [3F |40 | 41 | 42 | 43 | 44 | 45
70 |46 | 47 | 48 [ 49 | 4A | 4B | 4C | 4D | 4E | 4F
80 (50 |51 |52 |53 |54|55)|56|57|58]59
9.0 {5A | 5B |5C (5D | 5E | 5F | 60 | 61 | 62 | 63
100 |64 | 65 (66 |67 |68 | 69 | 6A | 6B | 6C | 6D
110 |6E |6F 70 |71 |72 |73 {74 |75 | 76 | 77
120 |78 |79 |7A | 7B | 7C | 7D | 7E | 7F | 80 | 81
130 |82 |83 (84 | 85|86 |87 (88|89 |8A|8B
140 |8C |8D (8E | 8F |90 | 91 | 92 | 93 | 94 | 95
150 (96 197 | 98 | 99 | OA (9B | 9C | 9D | 9E | OF
16.0 | AO | A1 | A2 | A3 | A4 | A5 | A6 | A7 | AB | A9
170 |AA|AB | AC |AD | AE [ AF | BO | B1 | B2 | B3
180 (B4 |B5|B6 | B7 B8 (B9 |BA|BB |BC |BD
190 |BE |[BF |CO|C1|C2|C3|C4|C5|C6|C7
200 |C8 |C9|CA|CB|CC|CD|CE|CF|DO0|D1
210 |D2'{D3 | D4 |D5 | D6 | D7 | D8 | D9 | DA | DB
220 (DC |DD |DE (DF |EO |E1 | E2 |E3 | E4 | E5
23.0 (E6 |E7 |E8 | E9 | EA|EB | EC | ED | EE | EF
240 (FO |F1 |F2 |F3 |F4 |F5 | F6 | F7 | F8 | F9
250 |FA|FB|FC|(FD |FE|FF | — | — | — | —

Table 7.12

Table for conversion of decimal values to hex values. (Decimal
point position only applies to hysteresis of comparators).

7.11 Programmer OP-CODES
Mnemonic: PW0 to PWF HEX EOH to EFH

Function:
1. Specification of restart values (W) for programmer with the
same function as op code FLX

2. Specification of binary values for programmer by the third cha-
racter in the name of the op code. This hex numeral is transfer-
red in the associated program section to the lower half of
address 3AH (1st channel) or 39H (2nd channel) in the internal
RAM. It thus determines for a program section the value of the
binary variables 'F3 to 'FO or 'EB to 'ES. ‘

Permitted variables:

Single-channel and 1st channel All variables without point
(hex address =
even-numbered)

2nd channel and program controller All variables with point
(hex address = odd)
Permitted value range: -199.9...199.9 %

On configuration, note that with op code PWx one instruction must
be present more (value at time 0) than the instructions with op code
PTy.

The configuration lines are processed in ascending order of hex
address of the resulting variables.

PO : PW1,#+030.0 is processed before
P1: PW5,#+050.0



Definition of binary variables:

Definition of binary variables:

1stchannel/single-channel | 2nd channel/program controlier 1stchannel/single-channel | 2nd channel/program controller
P14 | P13 | P12 | P11 | P24 | P23 | P22 | P21 P18 | P17 | P16 | P15 | P28 | P27 | P26 | P25

Hex | F3H | F2H | F1H | FOH | EBH | EAH | E9H | E8H Hex | F7H | F6H | F5H | FAH | EFH | EEH | EDH | ECH
PWO 0 0 0 0 0 0 0 0 PTO 0 0 0 0 0 0 0 0
PWA1 0 0 0 1 0 0 0 1 PT1 0 0 0 1 0 0 0 1
PW2 0 0 1 0 0 0 1 0 PT2 0 0 1 0 0 0 1 0
PW3 0 0 1 1 0 0 1 1 PT3 0 0 1 1 0 0 1 1
PW4 0 1 0 0 0 1 0 0 PT4 0 1 0 0 0 1 0 0
PW5 0 1 0 1 0 1 0 1 PT5 0 1 ] 1 0 1 0 1
PWé 0 1 1 0 0 1 1 0 PT6 0 1 1 0 0 1 1 0
PW7 0 1 1 1 0 1 1 1 PT7 0 1 1 1 0 1 1 1
PWs8 1 0 0 0 1 0 0 0 PT8 1 0 0 0 1 0 0 0
PW9 1 0 0 1 1 0 0 1 PT9 1 0 0 1 1 0 0 1
PWA 1 0 1 0 1 0 1 0 PTA 1 0 1 0 1 0 1 0
PWB 1 0 1 1 1 0 1 1 PTB 1 0 1 1 1 0 1 1
PWC 1 1 0 0 1 1 0 0 PTC 1 1 0 0 1 1 0 0
PWD 1 1 0 1 1 1 0 1 PTD 1 1 0 1 1 1 0 1
PWE 1 1 1 0 1 1 1 0 PTE 1 1 1 0 1 1 1 0
PWF 1 1 1 1 1 1 1 1 PTF 1 1 1 1 1 1 1 1
Table 7.13 Table 7.15

8 Explanation of binary variables and

monitor Md

Terms used in logic control systems for processing binary signals

include

— binary inputs

, — binary outputs

Mnemonic: PTO to PTF HEX FOH to FFH

Function:

1. Specification of the time section (T) for programmer with the
same functions as in op code FLX. Bits 0 and 1 determine the
time base valid in the section (see table 7.14).

2. Specification of the binary values for the programmer by the
third character in the name of the op code. This hex numeral is
transferred in the associated program section to the higher half
of address 3AH (1st channel) or 39H (2nd channel) in the inter-
nal RAM. It thus determines for a program section the value of
binary variables 'F7 to 'F4 or 'EF to 'EC (see table 7.15).

Permitted variables:

Single-channel and 1st channel All variables without point
(hex address =

even-numbered)

2nd channel and program controller All variables with point
(hex address = odd)

0... 1999 seconds
0... 199.9 minutes
0...19.99 hours

0...1.999 x 1000 hours

Permitted value range:

The configuration lines are processed in ascending order of hex
address of the resultung variables.

C1:PT1,#+03.00 is processed before
C2:PT5,#+05.00

Programmer Value of LB
Bit1 | Bit0O | Timerange
1 1 0...1999 s
0 1 0...199.9 min.
1 0 0...19.99h
0 0 0..1999 h
Table 7.14

— binary notes = binary storage locations in which interim results
are stored (noted).

In the Protronic P there are also the operating mode status messa-

ges and the controlier changeover functions (see Annex 3).

In the Protronic P the binary variables are stored in the processor

RAM in bytes 1CH to 3BH. The monitor Md shows among other

things the contents of these bytes. The other information that can

be read in the monitor Md is described in Section 8.9.

The following applies to processing all binary variables:

A value can be assigned by the configuration to the variables with

hex address 00H = '00 to 3FH = CT1. They themselves caninturn

be used as sources in further configuration lines.

Binary variables 40H = T1S to FFH = D08 report the status of the

various device functions and the binary inputs. In configurations

they can only be used as source variables.

8.1 Binary inputs

inputs DOO to D08 are nominally equivalent. However in the basic
configuration DOO is used solely for forced trip to manual. The swit-
ching action is specified in accordance with Section 6.5.

8.2 Binary outputs

Binary outputs Q01 to Q12 are equivalent. With a view to maximum
uniformity of configurations the following pattern should be approxi-
mately retained:

Q01 to Q04 : Alarm values

Q05 to Q08 : Status messages

Q09 to Q12 : Controller outputs

QOO is used solely as a diagnostics output in accordance with Sec-
tion 6.9.

The switching action of all binary outputs is specified in accordance
with Section 6.5.
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8.3 Internal binary functions
8.3.1 Timing mark puise generator

Binary variables 40H = T1S to 4FH = TOH periodically change
value:

Variable

Hex |Mnem.| Cycletime T| Pulseduration t

40H | T1S 1s

41H | T2S 2s

42H | T4S 4s

43H | T8S 8s

44H | THS 16s

45H | TIM 1 min 1 computation cycle

46H | T2M 2min approx.40ms

47H | T4M 4 min

4CH | TO1 0.1s

4DH | T02 | 0.2s

4EH | TO4 | 0.4s

4FH | TOH | 1.6s

484 | TF1 200ms 100ms (5.0 Hz)

49H | TF2 | 400ms 200ms (2.5Hz)

4AH | TF4 | 1.0s 400ms (1.0Hz)

4BH | TF8 | 1.0s 200ms (1.0Hz)
Table 8.1

The timing marks MT1 = BEH and MT2 = BFH are set by the optio-
nally built in real-time clock (see 6.5.3)

11
‘li_Tj'L"

Fig. 8.1 Pulss generator

8.3.2 Sundry information

Byte 26 combines various information items from the controller.

C1D = §0H = 1, if the automatic range of controller 1 is switched
off. It shows the contents of 8739H bit 1 (see
6.6.1.1)

C2E = 51H = 1, if the automatic range of controller 2 is switched
on. It shows the contents of 8739H bit 3 (see
6.6.1.1)

ERF = 562H = 0 contains the same information as output Q00
(not variable Q00)

NFL = 53H = 1, if function list, i.e. the configuration is not proces-
sed e.g. during cassette operation.

NDI = 54H = 1, if MONITOR, USER RANGE or similar functions
are selected so that the controller is not operable.

NOO = 55H = 1, if the program part that processes the usual
controller displays and manual control functions

is not active.
NEC = 56H ist reserved
'78 = 78H to
'TF =7FH =1, if a decimal point is visible in the associated

display.

LLL = B8H = 0 LLL is by definition logical 0 of the units.

100 = BOH = 1 inthe first cycle after HOLD and after restoration
of power.

IFF = BAH =1 in the first 256 cycles after restoration of power
(approx. 10 s).

IUD = BBH = 1 in the first n cycles after restoration of power.
nis entered in 87D9H 0 = n & FFH (= 255).
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IPD = BCH = 1 in the first n cycles after restoration of power a
power failure longer than 0.8 s. n is entered in
87D9H O = n £ FFH (= 255)

Hl=BDH =1 in the first n cycles after Er.00 n is entered
87D9H. 0 = n £ FFH (= 255)

Q00 = 17H = 1 swiiches the diagnostics output Q00 off, as
binary variable Q00 has been combined by OR
with the error messages (see 6.9)

8.3.3 Switch settings

8.3.3.1 Key S5
CTL=57H=1 for the duration of depression of key S5

8.3.3.2 Switch S4

Switch positions and their functions

The mechanical positions of S4 are coded in addresses S41 =
CCH to S44 = CFH. The following truth table applies:

Position CFH | CEH | CDH | CCH
Nr. Funktion S44 | S43 | S42 | SM
0 HOLD 0 o] 0 0
1 VERIFY CAS 0 0 0 1
2 SAVE CAS 0 0 1 0
3 LOADCAS 0 0 1 1
4 STOPROGM 0 1 0 0
5 RCLPROGM 0 1 0 1
6 STO PARAM 0 1 1 0
7 RCLPARAM 0] 1 1 1
8 NORMAL 1 0 0 0
9 CLEARO 1 0 0 1
A CLEAR1..4 1 0 1 0
B USER RANGE 1 0 1 1
C MONIT+TEST 1 1 0 0
D AUTOCALIB 1 1 0 1
E ENAB CONFI 1 1 1 0
F TIME + DATE 1 1 1 1
Table 8.2

The function assigned to the current mechanical switch setting is
activated by operating key S5.

The following bits have the value 1 while the key is depressed:

CL0=58H= CLEARO
CL1=59H= CLEAR1
SPA=5DH= STO PARAM
RPA=5EH= RCL. PARAM
SPG=5FH= STO PROGM

For bits CL1 = 59H to CL4 = 5CH, the switch setting of S1/1t0 S$1/4
is also important:
S4 at setting CLEAR 1...4

81/2 $1/3 S1/4 CL2 CL3 CL4
0 0 0 0 0 0
1 0 0 1 0 0
0 1 0 0 1 0
0 0 1 0 0 1
Table 8.3

If several switches of S1 are at ON = 1, the corresponding bits CL1
to CL4 are setto 1.

The current function activated by S4 and S5 and the previous func-
tion are stored in byte 34H.

The previous function is stored in half byte COH to C3H as a hex
numeral (see Table 8.2).

The function currently activated is stored in half byte C4H to C7H.



This byte can be changed via the serial interface and via the confi-
gurator without changing the mechanical position of switch S4.

If a value is entered in the byte, first the “previous function”
corresponding to the first numeral is activated and then the function
corresponding to the 2nd numeral as the “current function”.

Exception: If one of the cassette functions LOAD, SAVE or VER-
IFY, or USER-RANGE, MONITOR+TEST, AUTOCA-
LIB, ENAB CONFI or TIME+DATE is first selected, the
function of the 2nd numeral is not activated.

Example:
Entry “98”:9 = CLEAR 0 = previous function
8 = NORMAL

The function CLEAR 0 is performed and subsequently the NOR-
MAL function is produced.

If the configurator interface is to continue being operated after a
manipulation of this type, “E” must be entered as the 2nd numeral
(e.g. 9E).

8.3.3.3 Switches S1/...to S3/ ...

The mechanical settings of switches S1, S2 and S3 are stored in
bits S31 = C8H to S34 = CBH and S21 = DOHto S18 = DFH. The
bits have the value 1 if the respective switch is setto “ON” = 1.

Switch S1 has an image in address 8324H that can be influenced
via the serial interface. By this means the switch settings of S1/1 to
§2/3 required for RCL PROGR can be set temporarily by telegram
from the processor.

8.3.3.4 Mode selector switch
The switches described in Section 6.3 can be changed over via

the keyboard
remote control
the serial interface.

The keys act directly on the switches and with the exception of key
10 cannot be decoupled from the changeover function. The remote
control acts on the switches via bits YST = 30H to WSE = 36H. If
YST, FST or WST are equal to 1, they switch the respective switch
forward by one enabled position in each cycle in accordance with
Table 8.4.

If certain operating modes are intended not to be selectable from
time to time under certain conditions, they must be disabled by the
software.

Exampie: If DO8 = 1, the controller is not to be capable of being
transferred to manual.

e | AN

Single-channel Two-channel

8739Hbit3=0 8739H bit3 =1

8739Hbit7 =0 8739Hbit7 =0

Switch not divided Switch divided

(se€6.3.3) see6.3.3

0L2(16H) = any 0L2=0 oL2=1
YSM =1| Y_0=1(priority!) Y_0=1 Y_4=1
YSA =1| Y_2=1 Y_2=1 Y_6=1
YST =1| Y_O0toY7 Y_O0toY3 | Y_4toY7
FST =1| F_0OtoF7 F_OtoF3 | F_4toF7
WST =1| W_0toW7 W_OtoW3| W_4toW7
WST =1| W_0=1(priority!) W_0=1 W_4=1
WSE =1| W_3=1 W_3=1 W_6=1
Table 8.4

If YSM and YSA have the value 1, YSM has priority.
If WSI and WSE have the value 1, WSI has priority.

if OKD = 37H has the value 0, the associated display changes
directly after operation of a key. It flashes for
approx. 2 s. The new operating mode is not effec-
tive until the flashing has stopped.
If OKD has the value 1, changeover takes place
directly.

Whether a key is operated is recorded in bytes 2CH and 2DH.

Byte 2DH

KA1 = 88H to KA8 = 8FH respectively have the value 1 for 1
cycle after the associated key is actua-
ted.

(=2

kP —‘

Fig. 8.2

Byte 2CH

KP1 = 80H to KP8 = 87Hrespectively have the value 1 while the
associated key is actuated.

Fig. 8.3

43



8.4 Message bits
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8.5 Binary inputs and outputs of the control and
programmer modules

8.5.1 Controller binary outputs
The continuous control module has no binary outputs.

The switch function of the on/off controller is generated by configu-
ration outside the continuous control module.

The step action control module sets binary variables R11 = EOH
and R12 = E1H for channel 1 and variables R21 = E4H and R22
= E5H for channel 2 as the controller outputs.

These variables are switched to binary outputs of the overall unit
mutually inhibited (see 11. 14. 2).

8.5.2 Programmer binary outputs

Depending on the configuration, the programmer sets bits P11 =
FOH to P18 = F7H for channel 1 and bits P21 = E8H to P28 = EFH
for channel 2 (see 7.12).

8.5.3 Binary inputs of the control modules
The binary inputs of the control modules are combined in byte 23H.

CC2 =38H =1 causes characteristic switchover for control chan-
nel 2 to DIR = direct action characteristic.

CD2 = 39H = 1 switches D action of control channel 2 on.

Cl2=3AH =1 switches | action of control channel 2 on.

CT2=3BH = 1 switches the track function for control channel 2
on. In automatic mode (Y_4 = 0) the output/R2 is
set to the value of Y.R.

CC1 = 3CH = 1 switches characteristic of control channel 1 to DIR
= direct action characteristic.

CD1 = 3DH = 1 switches D action of control channel 1 on.

CH=3EH =1 switches | action of control channel 1 on.

CT1 =3FH =1 switches the track function for control channel 1
on. In automatic mode (Y_0 = 0) the output/R3 is
set to the value of YR.

8.5.4 Binary inputs in the programmer module

Bits CC2 = 38H to CT1 = 3FH control the program run of the pro-
grammer.

CC2 =38H =1 causes reset of channel 2

CD2 = 39H = 1 causes start of channel 2

Cl2=3AH =1 causes jump to start of next section in channel 2
CT2=3BH =1 has no function

CC1 =3CH = 1 causes reset of channel 1

CD1 = 3DH = 1 causes start of channel 1

Cl1=3EH =1 causes jump to start of next section in channel 1
CT1=38FH =1 has no function

8.6 Binary inputs in the indicator module

Display functions on the indicator module can be selectively swit-
ched on and off with four bits.

BLX =20H =1 switches the red pointer of the analog display off.

BLW = 21H = 1 switches the green pointer of the analog display
off.

BLY =22H =1 switches the output display (across the bottom)
off.

BLD =23H =1 switches the seven-segment displays off depen-
ding on 8744H (see 6.4). (The 16-segment display
cannot be switched off.)

OL2 =16H =1 Channel 2is brought to the front of the unitand can
now be observed and operated.

8.7 Flags

Flags '00 = 00H to '15 = 15H and SC1 = 28H to AL4 = 2FH can
be freely used in configurations, if not being in use.

If control channel 2 is not used, variables CC2 to CT2 (see 8.6) can
also be used as flags.

8.8 Serial interface

The telegrams entering and exiting via the serial interface are buf-
fered in bytes 5DH to 68H of the internal RAM. The components of
the telegrams can be read via Md to monitor individual telegrams.

Receivedtelegrams : 63H to 68H
Outgoing telegrams : 5DH to 62H

8.9 Further information in monitor Md

All other information in monitor Md have internal significance and
cannot be used for configurations.

9 Notes on RAM area 8200H to 83FFH

Area 8200H to 827FH contains no information exploitable by the
user.

Areas 8280H to 82FFH and 8380H to 83FFH are used to store inte-
rim values of the integrators (1G..), delays (VZ..) and the rate limi-
ters (RL..). Since only these addresses are available for the interim
values, only the variables K1 (80H) to Z. (FFH) can be used as the
Result of the above mentioned op codes.

For special applications using the serial interface, RAM area
8300H to 83FFH offers the following possibilities:

The RAM adresses cannot be affected by configuring the unit.

In addition to the data in Table 9.2, the value 40H must be sent to
8358H in order for the time to be transferred to the named addres-
ses and the clock started. To transfer the date, x8H must be sent to
835DH, x standing for the desired month (1H to CH).

In 8358H is also stored which display is visible first when the time
display is selected (TIME+DATE).

8358H
[ [ [T T T[]
Display: = Time HH.MM + S§S
= Date DD.MO
Setting: = Time HH.MM
= Date DD.MO

= Timing mark 1 HH.MM
Timing mark 1 DD.MO
Timing mark 2 HH.MM
= Timing mark 2 DD.MO

I

0
0
0
0
1
9
1
1

4 s 002200
P R — S o R )
ocooco0oo00O0O

SS = Seconds (00 to 59)

MM = Minutes (00 to 59)

HH = Hours (00 to 23)

DD = Day (00 to 31)

MO = Month (OH to BH = 00 to 12)

The clock has no automatic date switch.
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Address Function Application
8319H Cycle counter over 1 second The contentis displayed viaMC 0016
831AH Reset counter, counts the RESETs initiated by the Normally setto 0. In systems with heavy
watchdog function electromagnetic interference itis possible to read
here whether this actually disturbs the controller.
8324H Image of switches S1/1t0 $1/8 See8.3.3.3
8326H Counter for detected program errors See6.7.5
8326H Counter for seconds without telegram See6.7.5
832EH HB of selected address
8331H Value of selected address
8334H LB of selected address or no. of self test routine Is 11H with monitor MC 0011
8335H Monitor operating mode MC = 01H, ME = 00H, MD = 02H, | Call of monitor via serial interface
selftest = 21H .
8358H Real-time clock data Clock and timing marks set via the serial interface
—8367H
Table 9.1
Address .
Time [Timing mark 1[Timing mark 2 Function
8359H 835EH 8363H Seconds
835AH 835FH 8364H Minutes
835BH 8360H 8365H Hours {coded in decimal)
835CH 8361H 8366H Date (day)
835DH 8362H 8367H Month (coded in hexadecimal)

Table 9.2
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10 Hook-up lists

In the hook-up lists the normal configuration of the units is described.

10.1 Standard controlier PE

10.1.1 Continuous controller (software up to Nov. 1985)

Mnemonic Hexa decimal *k | Commentary

00 : ANI,Q01,Q02 00H : 04H,24H,25H G

‘01 : ANIL,Q03,Q04 01H : 04H,26H,27H G Flashing X pointer with S1/4

02 : ONN,’00,’01 02H : 07H,00H,01H G and atleast 1 alarm

03 : ANN,’02,S14 03H : 03H,02H,DBH G

‘04 : CT7/E2,W 04H : 97H,3EH,D2H W | WE-Wlessthan1%

‘05 : FRS,’04,W_0 05H : ODH,04H,70H W | 1f’04, 05is set. Reset with '70 = internal
‘06 : ONN,A1A9 06H : 07H,A1H,A9H A | ’At1and’A9indicate errorsin output

0L2 : BTN,LLL 16H : 01H,B8H,00H R | 16 ="0", (1 = 2nd controi channel)
Q00 : BTN,111 17H : 01H,B8H,00H U | 17 ="0" (1 sets Q00)

BLX : ANN,TF2,’03 20H : 03H,49H,03H G | '49is flash source, red pointer flashes if '03
BLW : BTN,LLL 21H : 01H,B8H,00H Green pointeron (21 = “0"), off ('21 = “1")
BLY : 011,’06,TF1 22H : 0AH,06H,48H Y | '48isflash source, y pointer flashes if '06
Qo1 : CU7,X,G1 24H : 8DH,E2H,6EH G | Alarmvalue 1—compare X with G1

Q02 : CU7,G2,X 25H : 8DH,70H,E2H G | Alarmvalue 2—compare G2 with X

Q03 : CU7,F2,/N1 26H : 8DH,6AH,27H G | Alarmvalue 3—compare F2 with 0%
Q04 : CU7,M,G4 27H : 8DH,94H,74H G | Alarmvalue 4 —compare Mwith G4

YST : BTN,LLL 30H : 01H,B8H,00H B [ '30 =0, (1 = Y key one step forward!)
FST : BTN,LLL 31H : 01H,B8H,00H B | '31=0,(1=Fkeyone step forward!)
WST : BTN,LLL 32H : 01H,B8H,00H B | '32=0, (1 = Wkeyone step forward!)
YSM : BTN,DOO 33H : 01H,AO0H,00H B [ Forced trip to manual, AO corresponds to input DOO
YSA : BTN,LLL 34H : 01H,B8H,00H B | '34=0(1 = forcedtoautomatic)

WSI : BTN,LLL 35H : 01H,B8H,00H B | '35=0(1=forcedtointernal)

WSE : BTN,LLL 36H : 01H,B8H,00H B | '36=0(1=forcedtoexternal)

OKD : BTN,LLL 37H : 01H,B8H,00H B | '37=0(1=directchangeover)

CC1 : BTI,S21 3CH : 02H,DOH,00H R | Inversionof $2/1 = characteristic

CD1 : BTN,S26 3DH : 01H,D5H,00H R | Switch setting of $2/6 at'3D

Cl1 : BTN,S25 3EH : 01H,D4H,00H R | Switch setting of $2/5 at '3E

CT1 : BTN,LLL 3FH : 01H,B8H,00H R | '3F =0(1 = external feedback s active)
A1 ADD,Y1,Y2 40H : 48H,F4H,F6H A | Output1=sumofYiandY2

A2 : DIRW, 41H : 3DH,E2H,00H W | Output?2 = set point

D : SUB,/E2,W 5CH : 49H,3FH,D2H W | Disdifference input 2 —set point

DL :CL2X 5EH : 9CH,E2H,00H X | Lefthanddisplay (red) = actual value X
DR : CL2W 60H : 9CH,D2H,00H W | Righthanddisplay (green) = set point
DU : UY0,P3,/R3 62H : 1FH,A4H,1CH A | Analog display at bottom = correction value
E 1 INV,XD 64H : 3CH,EAH,00H R | E = negative control deviation

F2 : SILF3,815 6AH : 14H,6CH,DCH G | Alarmvalue 3 changeover XD unipolar or bipolar
F3 : SUBM,G3 6CH : 49H,94H,72H G | Alarmvalue3

G1 : FLX,+100.0 6EH : A5H,80H,BEH G | Defaultvalue G1

G2 : FLX,+000.0 704 : A5H,00H,80H G | Defaultvalue G2

G3 : FLX,+100.0 72H : A5H,80H,BEH G | Defaultvalue G3

G4 : FLX,+100.0 74H : A5H,80H,BEH G | Defaultvalue G4

KP : DIV,/N2,XP 90H : 4BH,26H,ECH R | KP = reciprocal value of XP

M : MAX,XD ,P4 94H : 46H,EAH,A6H G | ForXD-alarmvalues

P3 : DIR/R3,DU A4H : 3DH,FOH,62H A | P3=outputof control module

P4 : SIL,P5,815 A6H : 14H,A8H,DCH G | Changeover Xd unipolar or bipolar

P5 : ABS,XD A8H : 3BH,EAH,00H G | Formation of absolute value of XD

P6 : UCO0,X0,X AAH : 1AH,E4H,E2H X | Resetnon-return pointer X0 with CLEAR O
P7 . UCO0,X1,X ACH : 1AH,E6H,E2H X | Resetnon-return pointer X1 with CLEAR O
S : DIR,/N1 B6H : 3DH,27H,00H R | Auxiliary variable injectionatY =0

TD : FLX,0010 C2H : A5H,A3H,80H R | DefaultvalueforTD

TN : FLX,0040 C4H : A5H,83H,82H R | Defaultvaluefor TN

W MINWH,W0 D2H : 47H,DCH,D4H W | Max.limitforW

W0 : MAX,WL W1 D4H : 46H,EOH,D6H W Min. limitforW

W1 Uuwowa.w D6H : 2FH,D8H,D2H W | Int/Ext.changeover

W2 . ADD,WE X2 D8H : 48H,DAH,E8H W | Addition after changeover

WE : SZH,Z,05 DAH : 16H,FEH, 05 W | ChangeoverifE2-W=0.5%

WH : FLX,+100.0 DCH : A5H,80H,BEH W | Defaultvalue WH

WL : FLX,+000.0 EOH : A5H,00H,80H W | Defaultvalue WL

X : DIR/E1,/E2 E2H : 3DH,3FH,3EH X | Assignmentofinput 1to X

X0 : MIN,X,P6 E4H : 47H,E2H,AAH X | Non-return pointer MIN

X1 MAXX,P7 E6H : 46H,E2H,ACH X | Non-return pointer MAX

X2 : SZL,/E2,05 E8H : 15H,3EH,05H W | Partofchangeover switch/E2:Z

XD : SUBX,W EAH : 49H,E2H,D2H R | Controldeviation

XP : FLX,0100 ECH : A5H,80H,BEH R | Defaultvalue XP

XU : DIRX EEH : 3DH,E2H,00H R | Dactioninputincontrol module
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Continuous controller PE (continued)

Mnemonic Hexa decimal % [ Commentary

Y : MAO,/R3,Y FOH : 3EH,1CH,FOH A | Masking for digital display 99.9

Y0 : FLX,050.0 F2H : A5H,40H,9FH R | Default value YO

Y1 : SIH,DU,S17 F4H : 13H,62H,DEH A | Output characteristic with Y2

Y2 . SZL,/N8,517 FéH : 15H,20H,DEH A | - Output characteristic with Y1

YH : FLX,+100.0 F8H. : A5H,80H,BEH A-| Defaultvalue for YH

YL : FLX,+000.0 FAH : A5H,00H,80H A | Defaultvaluefor YL

YR : DIR,/E2 FCH : 3DH,E2H,00H R | External feedback with input 2 (unused)
Z : RL4,/E2W FEH : 6BH,3EH,D2H |W | Limitation of rate of change W —» WE

10.1.2 Standard controller PE as continuous controller (software from November 1985)

Basic configuration 62511-0-xx10000

The new software was matched to the universal controller PS as far as possible.

Variables not mentioned are not used (NOP).

Mnemonic Hexa decimal # | Commentary

00 : ANI,Q01,Q02 OOH : 04H,24H,25H G

‘01 : ANI,Q03,Q04 01H : 04H,26H,27H G Flashing X pointer with S1/4

‘02 : ONN,’00,’01 02H : 07H,00H,01H G andatleast1alarm

'03 : ANN,’02,S14 03H : 03H,02H,DBH G

‘04 : CT7,W,WE 04H : 97H,D2H,DAH (W | WE-Wlessthan1 %

‘05 : FRS,’04,W_0 05H : ODH,04H,70H W [ 1f’04,'05is set. Reset with '70 = internal
‘06 : ONN,EA1,EAU 06H : O7H,A1H,A9H A | EA1andEAUindicate errorin output
OL2 : BTN,LLL 16H : 01H,B8H,00H S | 1switches 2nd channelon

Q00 : BTN,LLL 17H : 01H,B8H,00H U | SetsQoo

Q12 : CBO,/N1,P7 1FH : 07C,27H,ACH — | Hasnofunction

BLX : ANN,’03,TF2 20H : 03H,03H,49H G | Redpointerflashesif'03

BLW : BTN,LLL 21H : 01H,B8H,00H Green pointeron

BLY : 0I1,'06,TF1 22H : 0AH,06H,48H A | Outputsupervision derived from 06H
Q01 : CU7,X,G1 24H : 8DH,E2H,6EH G | Alarmvalue1

Qo2 : CU7,G2,X 25H : 8DH,70H,E2H G | Alarmvalue?2

Qo3 : CU7,G3,M1 26H : 8DH,72H,96H G | Alarmvalue3

Q04 : CU7.M,G4 27H : 8DH,94H,74H G | Alarmvalue4
_YST : BTN,LLL 30H : 01H,B8H,00H F

FST : BTN,LLL 31H : 01H,B8H,00H

WST : BTN,LLL 32H : 01H,B8H,00H F

YSM : ONN,DO0O, Il 33H : 07H,A0H,BDH Man. operation after reset or forced man. from outside
YSA : BTN,LLL 34H : 01H,B8H,00H

WSI : BTN, 35H : 01H,BDH,00H

WSE : BTN,LLL 36H : 01H,B8H,00H

OKD : BTN,LLL 37H : 01H,B8H,00H 1 switches channel 2on

CC1 : BTI,S21 3CH : 02H,DOH,00H R | Switch aharacteristicinverted

CD1 : BTN,S26 3DH : 01H,D5H,00H R | Switch S2/6

Cl1 : BTN,S25 3EH : 01H,D4H,00H R | SwitchS2/5

CT1 : BTN,LLL 3FH : 01H,B8H,00H F [ Setcontroller output (track)

A1 : ADD,C9,C8 40H : 48H,5AH,58H A | Output1

A2 : DIRW 41H : 3DH,D2H,00H E | Output2=wW

C1  : FLX,+000.0 4AH : A5H,00H,80H E | Weightinginput 1

C2 : FLX,+000.0 4CH : A5H,00H,80H W Weighting of E2 (external set point)

C8 : SZL,/N8,817 58H : 15H,20H,DEH A | Manual characteristic with C9

C9 : SIH,/R3,517 5AH : 13H,1CH,DEH A | With C8 characteristic changeover

D : SUB,WE W 5CH : 49H,DAH,D2H |W /| Setpointdifference to WE (E2)

DL : DIRX 5EH : 3DH,D2H,00H X | Lefthandanalogdisplay = X

DR : DIRW 60H : 3DH,D2H,00H W [ Righthand analog display = set point (W)
DU : DIR,/R3 62H : 3DH,1CH,00H A | Outputof control module 1 directly at bottom display
E : INV,XD 64H : 3CH,EAH,00H E| E=-XD

Gt : FLX,+100.0 6EH : A5H,80H,BEH G | Defaultvalue G1

G2 : FLX,+000.0 70H : A5H,00H,80H G | Defaultvalue G2

G3 : FLX,—100.0 72H : A5H,80H,3EH G | Defaultvalue G3

G4 : FLX,+100.0 74H : A5H,80H,BEH G | Defaultvalue G4

K1 : FLX,+100.0 80H : A5H,80H,BEH E | Weightinginput 1

K2 : FLX,+100.0 82H : A5H,80H,BEH E | Weightinginput2

K7 : UC0,X0,X 8CH : 1AH,E4H,E2H E | CLEARO resetnon-return pointer min.
K8 : UCo0,Xt1,X 8EH : 1AH,E6H,E2H E | CLEAROreset non-return pointer max.
KP : DIV,/N2,XP 90H : 4BH,26H,ECH R| KP=1/XP

M MAX,XD,N 94H : 46H,EAH,98H G | Absolute value calculation for alarm values 3 and 4
M1 : SIHM,S15 96H : 13H,94H,DCH G | Absolute value calculation for alarm values 3 and 4
N : SIL,N1,S15 98H : 14H,9AH,DCH Absolute value calculation for alarm values 3 and 4
N1 : ABS,XD 9AH : 3BH,EAH,00H G | Calculation of absolute value
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10.1.2 Standard controller PE as continuous controller (continued)

Mnemonic

Hexa decimal

Commentary

P : SZL,WE 05
P1  : MUL/E1,K1
P2 - : MUL,/E2,K2
P7 . IG3,P8,P7
P8 : SUB,A1,P9
P9 : SZL,/N8,Q12
Q :8ZH,R,05
R : RL4,WE W
S : DIR,/N1

TD : FLX,+0010
TN : FLX,+0040
W MINWH Wo
WO : MAX,WL W1
W1 o uwowa w
w2 : ADD,P,Q
WE : ADD,P2,C2
WH : FLX,+100.0

WL : FLX,+000.0
X : ADD,P1,C1
X0 : MINX K7
X1 MAXX,K8
XD : SUBX,W
XP : FLX,+0100
XU : DIRX

Y : MAO,/R3
Y0 : FLX,+050.0
YH : FLX,+100.0
YL : FLX,+000.0
YR : DIR/R3

9CH : 15H,DAH,05H
AOH : 4AH,3FH,80H
A2H : 4AH,3EH,82H
ACH : 76H,AEH,ACH
AEH : 49H,1CH,BOH
BOH : 15H,20H,1FH
B2H : 16H,B4H,05H
B4H : 6BH,DAH,D2H
B6H : 3DH,27H,00H
C2H : A5H,A3H,80H
C4H : A5H,83H,82H
D2H : 47H,DCH,D4H
D4H : 46H,EOH,D6H
DéH : 2FH,D8H,D2H
D8H : 48H,9CH,B2H
DAH : 48H,A2H,4CH
DCH : ASH,80H,BEH

EOH : A5H,00H,80H
E2H : 48H,AOH,4AH
E4H : 47H,E2H,8CH
E6H : 46H,E2H,8EH
EAH : 49H,E2H,D2H
ECH : A5H,43H,86H
EEH : 3DH,E2H,00H
FOH : 3EH,56H,00H
F2H : A5H,40H,9FH
F8H : A5H,80H,BEH
FAH : A5H,00H,80H
FCH : 3DH,1CH,00H

I Mm%

TDVDII> TDIXXXE SSSSESSDTITIVSS |

Changeover WE to W(int) if difference < 1%

P1 = E1 - K1 input weighting E1

P2 = E2 - K2 input weighting E2

Has no function

Has no function

Has no function

Changeover to WE if difference < 1%

Limitation of rate of change WE ¢—W

Disturbance variable feedforward = 0

Deriv. action time 10 (dimension depends on switch S2)
Int. action time 40 (dimension depends on switch S2)
Set point limitation max

Set point limitation min

Changeover int/ext

Limitation of rate of change

Weighting input 2

Setting of WH

Setting of WL

Non-return pointer min.

Non-return pointer max.

Formation of control deviation

Setting of XP

Variable to be differentiated

Display of output value with 1 decimal place
Setting of YO = operating point

Setting of output limit max.

Setting of output limit min.

External feedback

10.1.3 Standard controller PE as step-action controller
Basic configuration 62511-0-XX20000

Unlisted variables are not used (NOP).

Mnemonic Hexa decimal %k | Commentary

00 : ANI,Q01,Q02 O00H : 04H,24H,25H — | Hasnofunction

01 : ANILLQO03,Q04 01H : 04H,26H,27H G . . .

02 : ANI.QO1,Q02 02H : 04H24H25H |G g:\adsgt""ga);t"fg;‘f;nw'th8”4
‘03  : ANN,'02,S514 03H : 03H,02H,DBH G

‘04 : CT7,W,WE 04H : 97H,D2H,DAH W | WE-Wlessthan 1%

‘05 : FRS,’04,W_0 05H : ODH,04H,70H W/ | 1f’04, 05is set. Reset with 70 = internal
‘06 : ONN,EAt,EAU 06H : 07H,A1H,A9H — | Hasnofunction

OL2 : BTN,LLL 16H : 01H,B8H,00H S | 1switches2ndchannelon
Q00 : BTN,LLL 17H : 01H,B8H,00H U | SetsQo0

Q12 : CBO0,/N1,P7 1FH : 7CH,27H,ACH -

BLX : ANN,’03,TF2 20H : 03H,03H,49H G | Redpointerflashesif '03
BLW : BTN,LLL 21H : 01H,B8H,00H Green pointer on

BLY : BTN,LLL 22H : 01H,B8H,00H -

Q01 : CU7,X,G1 24H : 8DH,E2H,6EH G | Alarmvalue1

Q02 : CU7,G2,X 25H : 8DH,70H,E2H G | Alarmvalue?2

Q03 : AIN,R11,R12 26H : 05H,EOH,E1H G | Controller output “lower”
Q04 : AIN,R12,R11 27H : 05H,E1H,EOH G | Controlier output “raise”
YST : BTN,LLL 30H : 01H,B8H,00H F

FST : BTN,LLL 31H : 01H,B8H,00H

WST : BTN,LLL 32H : 01H,B8H,00H F

YSM : ONN,DOO, I 33H : 07H,AOH,BDH Man. operation after reset or forced man. from outside
YSA : BTN,LLL 34H : 01H,B8H,00H

WSI : BTN, 35H : 01H,BDH,00H

WSE : BTN,LLL 36H : 01H,B8H,00H

OKD : BTN,LLL 37H : 01H,B8H,00H 1 switches channel 2on

CC1 : BTI,S21 3CH : 02H,DOH,00H R | Switch characteristicinverted
CD1 : BTN,S26 3DH : 01H,D5H,00H R | SwitchS2/6

Cl1 . BTN,S25 3EH : 01H,D4H,00H R | SwitchS2/5

CT1 : BTN,LLL 3FH : 01H,B8H,00H F | Setcontroller output (track)
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Standard controller PE as step action controller (continued)

Unlisted variables are not used (NOP).

C1 : FLX,+000.0
C2 : FLX,+000.0
Cé6 : FLX,+000.0
C8 : SZL,/N8,517
C9 : SIH/R3,817

D : SUBWEW
DL : DIRX
DR : DIRW
DU : DIRY
E 1 INV,XD

Gt . FLX,+100.0

G2 : FLX,+000.0
G3 : FLX-100.0
G4 : FLX,+100.0
H ¢ FLX,+001.0
Kt : FLX,+100.0
K2 : FLX,+100.0
K6 : FLX,+100.0
K7 : UCO0,X0,X

K8 : UCO0,X1,X

KP .: DIV,/N2,XP
M MAXXD,N

Mt : SIHM,S15

N : SILN1,815
N1 : ABS,XD

P : 8ZL,WE 05
P1 : MUL/E1,K1
P2 : MUL/E2,K2
P6 : ADD,/E2,C6
P7 :1G3,P8,P7

P8 : SUB,A1,P9

P9 : SZL,/N8,Q12
Q :SZH,R.,'05
R : RL4WEW
S : DIR,/N1

TD : FLX,+0010
TN : FLX,+0040
W MIN,WH WO
WO : MAXWL W1
W1 Uwowa2 w
W2 : ADD,P.Q
WE : ADD,P2,C2
WH : FLX,+100.0

WL : FLX,+000.0
X : ADD,P1,Ct

X0 : MINX K7

X1 MAXX,K8
XD : SUBXW

XP : FLX+0100
XU : DIRX

Y : MUL,P6 ,K6
Y0 : FLX,+050.0
YH : FLX+100.0
YL : FLX,-001.2
YR : DIR/R3

4AH : A5H,00H,80H
4CH : A5H,00H,80H
54H : A5H,00H,80H
58H : 15H,20H,DEH
5AH : 13H,1CH,DEH
5CH : 49H,DAH,D2H
5EH : 3DH,E2H,00H
60H : 3DH,D2H,00H
62H : 3DH,FOH,00H
64H : 3CH,EAH,00H
6EH : A5H,80H,BEH

70H : A5H,00H,80H
72H : A5H,80H,3EH
74H : A5H,80H,BEH
76H : A5H,AOH,80H
80H : A5H,80H,BEH
82H : A5H,80H,BEH
8AH . A5H,80H,BEH
8CH : 1AH,E4H,E2H
8EH : 1AH,E6H,E2H

90H : 4BH,26H,ECH
94H : 46H,EAH,98H
96H : 13H,94H,DCH
98H : 14H,9AH,DCH

9AH : 3BH,EAH,00H .

9CH : 15H,DAH,05H
AOH : 4AH,3FH,80H
A2H : 4AH,3EH,82H
AAH : 48H,3EH,54H
ACH : 76H,AEH,ACH
AEH : 49H,40H,BOH

BOH : 15H,20H,1FH
B2H : 16H,B4H,05H
B4H : 6BH,DAH,D2H
B6H : 3DH,27H,00H
C2H : A5H,A3H,80H
C4aH : A5H,83H,82H
D2H : 47H,DCH,D4H
D4H : 46H,E0H,D6H
DéH : 2FH,D8H,D2H
D8H : 48H,9CH,B2H
DAH : 48H,A2H,4CH
DCH : A5H,80H,BEH

EOH : A5H,00H,80H
E2H : 48H,AO0H,4AH
E4H : 47H,E2H,8CH
E6H : 46H,E2H,8EH
EAH : 49H,E2H,D2H
ECH : A5H,43H,86H
EEH : 3DH,E2H,00H

FOH : 4AH,AAH,8AH
F2H : A5H,40H,9FH
F8H : A5H,80H,BEH
FAH : A5H,COH,00H
FCH : 3DH,1CH,00H

Il nEmMmmwn|%

I OMMEEOOMOT MMIMMIOOE OMPSE =

WDV W JDDIIXXPSE SSESSSESTITSE

Mnemonic Hexa decimal Commentary
A1 : FIX,+100.0 40H : A4H,80H,BEH Supply for position feedback
A2 : DIRW 41H : 3DH,D2H,00H Output2is W

Weighting input 1

Weighting of input 2 (external set point)

Adjustment of position feedback

Has no function

Has no function .

Set point difference to WE (E2)

Left hand analog display weightedinput E1 =B

Right hand analog display: set point

Position feedback directly at bottom display
==XD

Default value G1

Default value G2

Defauit value G3

Default value G4

Dead band for P channel
Weightinginput 1

Weighting input 2

Adjustment of position feedback
CLEAR 0 reset non-return pointer min.
CLEAR 0 reset non-return pointer max.

KP = 1/XP

Absolute value calculation for alarm values 3and 4
Absolute value calculation for alarm values 3 and 4
Changeover XD against| XD |-

Calculation of absolute value

Changeover WE to W(int) if difference < 1%
P1=E1-K1input weighting E1

P2 = E2- K2input weighting E2

Position feedback

Has no function

Has no function

Has no function

Changeover to WE if difference < 1%

Limitation of rate of change WE-W

Disturbance variable feedforward = 0

Deriv. action time 10 (dimension depends on switch S2)
Int. action time 40 (dimension depends on switch $2)
Set point limitation max

Set point limitation min

Changeover int/ext

Limitation of rate of change

Weighting input 2

Setting of WH

Setting of WL

Non-return pointer min.
Non-return pointer max.
/Formation of controll deviation
Setting of XP

Input to differentiator

Display of position reported back
Has no function

Setting of output limit max.
Setting of output limit min.
External feedback (track)
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10.1.4 Standard controller as programmer
Basis configuration 62511-0-XX30000
Unlisted variables are not used (NOP).

EOH : A5H,00H,80H

Mnemonic Hexa decimal % | Commentary

'00 : BTLY_O 00H : O2H,60H,00H

10 : CU1,EN 10H : 87H,64H,98H Programend

12 : CU1,F,TU 12H : 87H,66H,C6H Program end

oL2 : BTN,LLL 16H : 01H,B8H,00H

Q00 : BTN,LLL 17H : 01H,B8H,00H Diagnostics output

Q12 : CBO,/N1,P7 1FH : 7CH,27H,ACH Has no function

BLX : BTI,LLL 20H : 02H,B8H,00H

BLW : BTN,LLL 21H : 01H,B8H,00H

BLY : BTN,LLL 22H : 01H,B8H,00H

QOt : BTN,P15 24H : 01H,F4H,00H Binary output

Q02 : BTN,P16 25H : 01H,F5H,00H Binary output

Q03 : BTN,P17 26H : 01H,F6H,00H Binary output

Q04 : ANN,10,"12 27H : 03H,10H,12H Output program end

YST : BTN,LLL 30H : 01H,B8H,00H

FST : BTN,LLL 31H : 01H,B8H,00H

WST : BTN,LLL 32H : OEH,B8H,00H

YSM : ONN,DOO, Il 33H : 07H,AOH,BDH Stop if forced manual and after power restoration
YSA : BTN,LLL 34H : 01H,B8H,00H

WSI : BTN, 35H : 01H,BDH,00H Goes to internal after power restoration
WSE : BTN,LLL 36H : 01H,B8H,00H

OKD : BTN,LLL 37H : 01H,B8H,00H

CC1 : BTN,LLL 3CH : 01H,B8H,00H

CD1 : BTN,LLL 3DH : 01H,B8H,00H

ClH : FTR,’00,CiH 3EH : OEH,00H,3EH Startif not halt

A1 DIRW 40H : 3DH,D2H,00H Set point output

C1 : PT1,00.10 4AH : F1H,A1H,80H

C2 : PT2,00.10 4CH : F2H,A1H,80H

C3 : PT3,00.20 4EH : F3H,41H,81H

C4 : PT4,00.50 50H : F4H,21H,83H Time setting for the sections
C5 : PT5,00.50 52H : F5H,21H,83H

Cé : PT6,00.25 54H : F6H,91H,81H

C7 : PT77,00.25 56H : F7H,91H,81H

DR : DIRW 60H : 3DH,D2H,00H

DU : DIRTU 62H : 3DH,C6H,00H

E : FIX,000.6 64H : A4H,60H,80H Program end after section 6
F : FIX,099.9 66H : A4H,70H,BEH Program end after TU = 99.9
N 1 MA3,/U2 98H : 41H,18H,0H

PO : PWO0,010.0 9EH : EOH,40H,86H P

P1 : PWO0,050.0 AOH : EOH,40H,9FH P

P2 : PWO0,050.0 A2H : EOH,40H,9FH P

P3 : PW0,080.0 A4H : EOH,00H,B2H P Setting of restart values
P4 : PWO0,080.0 A6H : EOH,00H,B2H P

P5 : PWO0,070.0 A8H : EOH,COH,ABH P

P6 : PWO0,060.0 AAH : EOH,80H,A5H P

P7 : PWO0,020.0 ACH : EOH,80H,8CH P

R : MA3,/U3 B4H : 41H,17H,00H

TU : DIR,/U1 C6éH : 3DH,19H,00H Time in section in progress
W MINWH W0 D2H : 47H,DCH,D4H |W | Setpointmax.limitation
W0 : MAXWL,W1 D4H : 46H,E0H,D6H W | Setpoint min. limitation
W1 UWo,/Juo,.w D6H : 2FH,1AH,D2H W | Changeover P/|

w2 : K20,N D8H : 64H,98H,00H F | Section countertimes 20
WE : K20,R DAH : 64H,B4H,00H F | Repetition countertimes 20
WH : FLX,+100.0 DCH : A5H,80H,BEH W [ Setpoint max. limitation
WL : FLX,000.0 W | Setpointmin. limitation
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10.1.5 Standard controller PE as manual station
Basic configuration 625-0-XX4/50000

Differences from continuous standard controller.

Mnemonic Hexa decimal % | Commentary

01 @ AIN,YSA 02 01H : 05H,43H,02H S

02 : ANN,S13,Y_0 02H : 03H,DAH,60H S

‘03 : ANN,’00,S14 03H : 03H,00H,DBH S | BlockY switch

'07 : ONN,DOO,lil 07H : O07H,AOH,BDH S

‘08 : OIN,S13,07 08H : 09H,DAH,07H S

BLW : BTILLL 21H : 02H,B8H,00H Switch off green pointer
BLD : BTI,NDI 23H : 02H,54H,00H

Q03 : NOP 26H : 00H,00H,00H

Q04 : BTN,Y_O 27H : 01H,60H,00H Manual feedback
YSM : ONN,01,'07 33H : 07H,01H,07H S | BlockY switch

YSA : FRS,Y_2,'08 34H : ODH,62H,08H S

CC1 : BTN,LLL 3CH : 01H,B8H,00H Direct action characteristic
CD1 : BTN,LLL 3DH : 01H,B8H,00H

Cl1 : BTILLL 3EH : 02H,B8H,00H

CT1 : BTILLL 3FH : 02H,B8H,00H Track function (continuous station only)
A2 : FIX,000.0 41H : A4H,00H,80H OutputA2=0

XD : FIX,000.0 EAH : A4H,00H,80H Control deviation =0
YR : DIR,/E2 FCH : 3DH,3EH,00H Track input permanently connected to E2
additionall differences in manual station with three-position step output

BLY : BTN,LLL 22H : 01H,B8H,00H

Q03 : AIN,R11,R12 26H : 05H,EOH,E1H

Q04 : AIN,R12,R11 27H : 05H,E1H,EOH

CT1 : NOP 3FH

A1 FIX,+100.0 40H : A4H,80H,BEH

C6 : FLX,000.0 54H : A5H,00H,80H

DU : DIRY 62H : 3DH,FOH,00H

H : FLX,+001.0 76H : A5H,AO0H,80H

Ké : FLX,+100.0 8AH : A5H,80H,BEH

P6 : ADD,/E2,C6 AAH : 48H,3EH,54H

Y : MUL,P6,K6 FOH : 4AH,AAH,8AH

YL : DIR,/E2 FCH : 3DH,3EH,00H

10.1.6 Standard controller PE as Bias-, set point or ratio station

Basic configuration 62511-0-XX6/70000

Differences from continuous standard controller.

Mnemonic Hexa decimal % | Commentary

Common:

BLD : BTI,NDI 23H : 02H,54H,00H

Q03 : NOP 26H :

Q04 : NOP 27H

Set point station:

‘06 : ONN,EA2,EAU 06H : 07H,A2H,A9H Output monitoring A2 = set point
BLX : BTI,LLL 20H : 02H,B8H,00H Switch off red pointer

BLY : ANI,’06,TF1 22H : 04H,06H,48H No output display

Q01 : NOP 24H

Q02 : NOP 25H

A1 : FIX,000.0 40H : A4H,00H,80H A1 =0.(A2=W)

DU : FIX,000.0 62H : A4H,00H,80H No output display

Ratio station:

‘02 : ANN,’03,TF2 02H : 03H,03H,49H Output monitoring A1

03 : ANN,’00,S14 03H : 03H,00H,DBH Visual alarm signalling

BLX : ONN,’02,S21 20H : 07H,02H,DOH

Al : DIRY 40H : 3DH,FOH,00H OutputA1 =Y =/E1*W
DU : DIRY 62H : 3DH,FOH,00H Output display

WE : DIR,/E2 DAH : 3DH,3EH,00H

X : DIR,/E1 E2H : 3DH,3FH,00H

Y : MULX,W FOH : 4AH,E2H,D2H

Bias station:

‘02 : ANN,03,TF2 02H : 03H,03H,49H Output monitoring A1

‘03 : ANN,’00,S14 03H : 03H,00H,DBH Visual alarm signalling

BLX : ONN,’02,S21 20H : 07H,02H,DOH

At : DIRY 40H : 3DH,FOH,00H OutputA1 =Y =/E1-K1+ W
DU : DIRY 62H : 3DH,FOH,00H Output display

WE : MUL/E2,K2 DAH : 4AH,3EH,82H Multiplicative input weighting
Wil SILW,S22 DEH : 14H,D2H,D1H Addition or subtraction changeover
X : MUL/E1,K1 E2H : 4AH,3FH,80H Multiplicative input weighting
Y : ADD, X, Wi FOH : 48H,E2H,DEH Calculation of output




10.2 Universal controller PS

10.2.1 Continuous controller, single-channel
Basic configuration 62515-0-XX111XX

Mnemonic Hexadecimal % | Commentary

‘00 : ANILQ01,Q02 O0H : 04H,24H25H |G l

‘01 : ANI,Q03,Q04 01H : 04H,26H,27H G Flashing X pointer with S1/4
02 : ONN,’00,’01 02H : 07H,00H,01H G and atleast 1 alarm

‘03 : ANN,’02,514 03H : 03H,02H,DBH G

‘04 : CT7,W,WE 04H : 97H,D2H,DAH |W | WE-Wlessthan1%

‘05 : FRS,04,W_0 05H : ODH,04H,70H W | [f'04,’05is set. Reset with '70 = internal
‘06 : ONN,EA1,EAU 06H : 07H,A1H,A9H A | EA1andEAU indicate errorin output
‘07 : NOP 07H

‘08 : NOP 08H

‘09 : NOP 09H

'0A : NOP 0AH

‘0B : NOP 0BH

'0C : NOP OCH

‘0D : NOP ODH

'0E : NOP OEH

'OF : NOP OFH

10 : NOP 10H

11 : NOP 11H

12 : NOP 12H

13 : NOP 13H

14 : NOP 14H

15 : NOP 15H

OL2 : BTN,LLL 16H : 01H,B8H,00H S | OL2=1:2nd channel is displayed
Q00 : BTN,LLL 17H : 01H,B8H,00H U | SetsQo0

Q05 : BTNW_O 18H : 01H,70H,00H F | Internal feedback signal

Q06 : BTN,Y_0 19H : 01H,60H,00H F [ Manual feedback signal

Q07 : NOP 1AH

Q08 : NOP 1BH

Q09 : NOP 1CH

Q10 : NOP 1DH

Q11 : NOP 1EH

Qt12 : CBO,/N1,P7 1FH : 7CH,27H,ACH Z | On/off controller output

BLX : ANN,’03,TF2 20H : 03H,03H,49H G | Redpointerflashesif'03

BLW : BTN,LLL 21H : 01H,B8H,00H Green pointer on

BLY : OIl,’06,TF1 22H : 0AH,06H,48H A | Output monitoring derived from 06H
BLD : NOP 23H

QO01 : CU7,X,G1 24H : 8DH,E2H,6EH G | Alarmvalue1

Q02 : CU7,G2,X 25H : 8DH,70H,E2H G | Alarmvalue2

Q03 : CU7,G3,M1 26H : 8DH,72H,96H G | Alarmvalue3

Q04 : CU7M,G4 27H : 8DH,94H,74H G | Alarmvalue4d

SC1 : BTLS34 28H : 02H,CBH,00H

SC2 : NoP 29H

SC3 : NOP 2AH

SC4 : NOP 2BH

AL1 : NOP 2CH

AL2 : NOP 2DH

AL3 : NOP 2EH

AL4 : NOP 2FH

YST : FTR,D02,YST 30H : OEH,F9H,30H F | Remote changeover man./aut.
FST : BTN,LLL 31H : 01H,B8H,00H Define F key

WST : FTR,DO1,WST 32H : OEH,F8H,32H F | Remote controlint/ext

YSM : ONN,DO0O, I 33H : 07H,AQH,BDH Man. operation after reset or forced man. from outside
YSA : BTN,LLL 34H : 01H,B8H,00H

WSI : BTNl 35H : 01H,BDH,00H

WSE : BTN,LLL 36H : 01H,B8H,00H

OKD : BTN,LLL 37H : 01H,B8H,00H Changeover without flashing
CC2 : NOP 38H

CD2 : NOP 39H

Cl2 : NOP 3AH

CT2 : NOP 3BH

CC1 : BTI,S21 3CH : 02H,DOH,00H R | Switch characteristicinverted.
CD1 : BTN,S26 3DH : 01H,D5H,00H R | Switch 82/6 switches D-component
Clt : BTN,S25 3EH : 01H,D4H,00H R | Switch S2/5 switches |I-component
CT1 : ONN,D08,Y_3 3FH : 07H,FFH,63H F | Setting of control output
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Continuous controller, single-channel (continued)

Mnemonic Hexa decimal % | Commentary

A1 : ADD,C9,C8 40H : 48H,5AH,58H A | Output1

A2 : U31BW 41H : 17H,44H,D2H E | Output2either E2 weighted orW
A3 : DIR/R4 42H : 3DH,1BH,00H F | Display of remote controlled variable
A4 : NOP 43H

B : ADD,P1,CH 44H : 48H,A0H,4AH E | B=(E1-K1)+C1lwithP1=E1-K1
B. : NOP 45H

C : NOP 46H

C. : NOP 47H

CO : NoP 48H

C.0 : NoP 49H

C1 : FLX,+000.0 4AH : A5H,00H,80H E | Weightinginput 1

C.1 : NOP 4BH

C2 : FLX,+000.0 4CH : A5H,00H,80H W | Weighting of input 2 (external set point)
C.2 : NOP 4DH

C3 : FLX,+000.0 4EH : A5H,00H,80H E | Weightinginput3

C.3 : NoP 4FH

C4 : FLX,+000.0 50H : A5H,00H,80H E [ Weightinginput4

C.4 : NOP 51H

C5 : NOP 52H

C.5 : NOP 53H

C6 : NOP 54H

C6 : NOP 55H

C7 : NOP 56H

C.7 : NOP 57H

C8 : SZL,/N8,817 584 : 15H,20H,DEH A | Manual characteristic with C9

C.8 : SZL,/N8,517 59H : 15H,20H,DEH A | AsC8prepared for second channel
C9 : SIH/R3,817 5AH : 13H,1CH,DEH A | With C8 manual characteristic changeover
C9 : SIH/R2,$17 5BH : 13H,1DH,DEH A | With C.8 manual characteristic changeover prepared
D : SUBWE W 5CH : 49H,DAH,D2H W | Setpointdifference from WE (E2)
D. : NOP 5DH

DL : DIR,B 5EH : 3DH,44H,00H X | Lefthand analog display, weighted input E1 = B
D.L : NOP 5FH

DR : DIRW 60H : 3DH,D2H,00H Right hand analog display; set point
D.R : NOP 61H

DU : DIR/R3 62H : 3DH,1CH,00H A | Outputof control module 1 directly at bottom display
D.U : DIR,/R2 63H : 3DH,1DH,00H Prepared for channel 2

E 1 INV,XD 64H : 3CH,EAH,00H E =-XD

E. : NOP 65H

F : NOP 66H

F. : SUB,N8,/E5 67H : 49H,20H,3BH -

F1 : NOP 68H

Fa1 : MINF. F2 69H : 47H,67H,6BH -

F2 : NOP 6AH Preparation for external control of output limits
F.2 : FLX,+100.0 6BH : A5H,80H,BEH

F8 : MAXF.3 /A8 6CH : 48H,6DH,3AM -

F.3 : FLX,+000.0 6DH : A5H,00H,80H -

G1 : FLX,+100.0 6EH : A5M,80H,BEK G | Defaultwaiue G1

G.1 : NOP 6FH

G2 : FLX,+000.0 . A5H,00H,80H G | Defaultvelue G2

G.2 : NOP

G3 : FLX,-100:0 1 ASH,80H,3ENM G | DefaultvaiueG3

G.3 : NOP

G4 : FLX,+100:0 : ASkKLBOb,BEM G| Defaultvgiueé

G4 : NOR

W NOR

H. : NOR

| NOR

. : NOR

K

K.

KO NOP

K.0 NOP
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Continuous controller, single-channel (continued)

Mnemonic Hexadecimal % | Commentary

K1 FLX,+100.0 80H : A5H,80H,BEH E | Weighting input 1

K1 : NOP 81H

K2 : FLX,+100.0 82H : A5H,80H,BEH E | Weightinginput2

K.2 : NOP 83H

K3 : FLX,+100.0 84H : A5H,80H,BEH E | Weightinginput3

K.3 : NOP 85H

K4 : FLX,+100.0 86H : A5H,80H,BEH E | Weightinginput4

K.4 : NOP 87H

K5 : NOP 88H

K5 : NOP 89H

K6 : NOP 8AH

K.6 : NOP 8BH

K7 : UC0,X0,X 8CH : 1AH,E4H E2H E | CLEAROresetnon-return pointer min.
K.7 : NOP 8DH

K8 : UC0,X1,X 8EH : 1AH,E6H,E2H E | CLEAROresetnon-return pointer max.
K.8 : NOP 8FH

KP : DIV,/N2,XP 90H : 4BH,26H,ECH R| KP=1/XP

K.P : NOP 91H

L . NOP 92H

L. . NOP 93H

M : MAX,XD,N 94H : 46H,EAH,98H G | Absolute value calculation for alarm values 3 and 4
M. : NOP 95H

M1 : SIHM,S15 96H : 13H,94H,DCH G | Absolute value calculation for alarm values 3and 4
M.1 : NOP 97H

N : SILN1,815 98H : 14H,9AH,DCH G | Changeover XD against! XD |

N. : NOP 99H

N1 : ABS,XD 9AH : 3BH,EAH,00H G | Calculation of absolute value

N.1 : NOP 9BH

P : SZL,WE,'05 9CH : 15H,DAH,05H w ChangeoverWEtoW(int)ifdifferenceg1%
P. : NOP 9DH

PO : NOP 9EH

P.0 : NOP 9FH

P1  : MUL/E1,K1 AOH : 4AH,3FH,80H E | P1=E1-K1inputweighting E1

P.1 : NOP A1H

P2 MUL,/E2,K2 A2H : 4AH,3EH,82H E | P2=E2.K2inputweighting E2

P.2 : NOP A3H

P3 : MUL/E3,K3 A4H : 4AH,3DH,84H E | P3=E3-K3inputweighting E3

P.3 : NOP A5H

P4 : MUL,/E4,K4 A6H : 4AH,3CH,86H E | P4=E4-K4inputweighting E4

P.4 : NOP A7H

P5 : NOP A8H

P.5 : NOP A9H

P6 : NOP AAH

P.6 : NOP ABH

P7 : 1G3,P8,P7 ACH : 76H,AEH,ACH Z | Generation of on/off function

P.7 :1G3,P8,P.7 ADH : 76H,AFH,ADH z

P8 : SUB,A1,P9 AEH : 49H,1CH,BOH z

P.8 : SUB,A2,P9 AFH : 49H,1DH,B1H z Preparation 2nd channel

P9 : SZL/N8,Q12 BOH : 15H,20H,1FH Z

P9 : SZL,/N8,Q10 B1H : 15H,20H,1DH 4

Q . SZH,R,'05 B2H : 16H,B4H,05H W | Changeoverto WE if difference < 1%
Q. : NOP B3H

R . RL4,WE W B4H : 6BH,DAH,D2H |W/| Limitationof rate of change WE ¢—W
R : NOP B5H

S . DIR,/N1 B6H : 3DH,27H,00H R | Disturbance variable feedforward = 0
S.  : NoP B7H

TO : NOP B8H

T.0 : NOP B9H

T1 : NOP BAH

T.1 : NOP BBH

T2 : NOP BCH

T.2 : NOP BDH

T3 : NOP BEH

T.3 : NOP BFH
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Continuous controller, single-channel (continued)

Mnemonic Hexadecimal | Commentary

T4 : NOP COH

T.4 : NOP C1H

TD : FLX,+0010 C2H : A5H,A3H,80H R [ Deriv. actiontime 10 (dimension depends on switches $2/...)
T.D : NOP C3H

TN : FLX,+0040 C4H : A5H,83H,82H R | Int. actiontime 40 (dimension depends on switches S2/...)
T.N : NOP C5H

TU : NOP C6H

T.U : NOP C7H

u : NOP C8H

U. : NOP C9H

o] : NOP CAH

V. : NOP CBH

VO : NOP CCH

V.0 : NOP CDH

Vi : NOP CEH

V.1 : NOP CFH

V2 : NOP DOH

V.2 : NOP D1H

W MIN,WH WO D2H : 47H,DCH,D4H W | Setpointlimitation max

W. : NOP D3H

W0 : MAX,WL,W1 D4H : 46H,EOH,D6H W [ Setpointlimitation min

W.0 : NOP D5H

Wt : Uwow2w D6H : 2FH,D8H,D2H W [ Changeoverint/ext

W.1 : NOP D7H

w2 : ADD,P.,Q D8H : 48H,9CH,B2H W [ W—> WElimitation of rate of change
W.2 : NOP D9H

WE : ADD,P2,C2 DAH : 48H,A2H,4CH W | Weightinginput2

W.E : NOP DBH

WH : FLX,+100.0 DCH : AsH,80H,BEH W | Setting of WH

W.H : NOP DDH

Wi : NOP DEH

W.I : NOP DFH

WL : FLX,+000.0 EOH : A5H,00H,80H W Settingof WL

W.L : NOP E1H

X : DIR,B E2H : 3DH,44H,00H A | Display X = input 1 direct or weighted
X.  : NOP E3H

X0 : MIN,X K7 E4H : 47H,E2H,8CH X'| Non-return pointer min

X.0 : NOP E5H

X1 @ MAX,X K8 E6H : 46H,E2H,8EH X | Non-return pointer max

X.1 : NOP E7H

X2 : Nop E8H

X.2 : NOP EoH

XD :8uBB,W EAH : 49H,44H,D2H R | Formation of control deviation
X.D : NOP EBH

XP : FLX,+0100 ECH : A5H,43H,86H R | Setiingof XP

X.P : NOP EDH

XU : DIRX EEH : 3DH,E2H,00H R | Inputtodifferentiator

X.U : NOP EFH

Y : MAG,/R3,Y FOH : 3EH,1CH,FOH A | Display Y with a decimal point position
Y. : MAO/R2 F1H : 3EH,1DH,00H Display Y. with a decimal point position prepared
Y0 : FLX,+050.0 F2H : A5H,40H,9FH R | Settingof YO = operating point
Y.0 : NOP F3H '

Y1 : NOP F4H

Y.1 : NOP F5H

Y2 : NOP FéH

Y.2 : NOP F7H

YH : FLX,+100.0 F8H : A5H,80H,BEH R | Setting of output limit max.
Y.H : NOP FoH

YL : FLX,+000.0 FAH : A5H,00H,80H R [ Setting of output limit min.
Y.L : NOP FBH

YR : UY3,E5/R3 FCH : 22H,3BH,1CH External feedback (track)
Y.R : NOP FDH

4 : NOP FEH

Z.  : NOP FFH
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10.2.2 Step action controller, single-channel
Basic configuration 62515-0-XX211XX

Mnemonic Hexadecimal % | Commentary

‘00 : ANI,Q01,Q02 00H : 04H,24H,25H G

‘01 : ANI,Q03,Q04 01H : 04H,26H,27H G Flashing X pointer with S1/4
‘02 : ONN,’00,'01 02H : 07H,00H,01H G and atleast 1 alarm

‘03 : ANN,'02,S514 03H : 03H,02H,DBH G

‘04 : CT7,W WE 04H : 97H,D2H,DAH W | WE-Wlessthan1%

‘05 : FRS,’04,W_0 05H : ODH,04H,70H W | 1f'04,05is set. Reset with '70 = internal
‘06 : ONN,EA1,EAU 06H : 07H,A1H,A9H A | EA1andEAU indicate error in output
07 : NOP 0o7H

‘08 : NOP 08H

‘09 : NOP 09H

'0A : NOP 0AH

‘0B : NOP 0OBH

'0C : NOP 0CH

‘0D : NOP 0ODH

'0E : NOP OEH

'OF : NOP OFH

10 : NOP 10H

11 . NOP 11H

12 : NOP 12H

13 : NOP 13H

14 NOP 14H

15 NOP 15H

OL2 : BTN,LLL 16H : 01H,B8H,00H S | 1 switches 2nd channel on

Q00 : BTN,LLL 17H : 01H,B8H,00H U | Sets Qo0

Q05 : BTNW_O 18H : 01H,70H,00H F | Internal feedback signal

Q06 : BTN,Y_0 19H : 01H,60H,00H F | Manual feedback signal

Q07 : NOP 1AH

Q08 : NOP 1BH

Q09 : NOP 1CH

Q10 : NOP 1DH

Q11 : AIN,R11,R12 1EH : O5H,EQOH,E1H D | Lower step action controlier output
Q12 : AIN,R12,R11 1FH : 05H,E1H,EOH D | Raise step action controller output
BLX : ANN,’03,TF2 20H : 03H,03H,49H G | Red pointerflashesif ‘03

BLW : BTN,LLL 21H : 01H,B8H Green pointer on

BLY : BTN,LLL 22H : 01H,B8H,00H A | Nooutput monitoring

BLD : NOP 23H

Q01 : CU7,X,G1 24H : 8DH,E2H,6EH G | Alarmvalue 1

Q02 : CU7,G2,X 25H : 8DH,70H,E2H G | Alarmvalue2

Q03 : CU7,G3 Mt 26H : 8DH,72H,96H G | Alarmvalue3

Qo4 : CU7M,G4 27H : 8DH,94H,74H G | Alarmvalue 4

SC1 : NOP 28H

SC2 : NOP 29H

SC3 : NOP 2AH

SC4 : NoP 2BH

AL1 : NOP 2CH

AL2 : NOP 2DH

AL3 : NOP 2EH

AL4 : NOP 2FH

YST : FTR,D02,YST 30H : OEH,F9H,30H F | Remote changeover man./automatic
FST : BTN,LLL 31H : 01H,B8H,00H Define F key

WST : FTR,DO1,WST 32H : OEH,F8H,32H F | Remote control int/ext

YSM : ONN,DOO, I 33H : 07H,A0H,BDH YSM = 1 sets controller to manual
YSA : BTN,LLL 34H : 01H,B8H,00H YSA = 1 sets controller to automatic
WSI : BTN,IlI 35H : 01H,BDH,00H WSI = 1 sets controller to internal
WSE : BTN,LLL 36H : 01H,B8H,00H WSE = 1 sets controller to external
OKD : BTN,LLL 37H : 01H,B8H,00H

CC2 : NOP 38H

CD2 : NoP 39H

Cl2 : NOP 3AH

CT2 : NOP 3BH

CC1 : BTI,S21 3CH : 02H,DOH,00H R | Switch characteristic inverted.
CD1 : BTN,S26 3DH : 01H,D5H,00H R | Switch S2/6

CHl1 : BTN,S825 3EH : 01H,D4H,00H R | SwitchS2/5

CT1 : ONN,D08,Y_3 3FH : 07H,FFH,63H F | Setcontroller output

The configuration of the step action controller (and other functions) is derived from the configuration of the continuous controller. Non-inter-
fering continuous controller configuration lines are not always deleted.
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Step action controller, single-channel (continued)

Mnemonic Hexa decimal % | Commentary

Al FIX,+100.0 40H : A4H,80H,BEH S | Supply for position feedback signal
A2 : U31,BW 41H : 17H,44H,D2H E | Output2 either E2 weighted or W
A3 : DIR/R4 42H : 3DH,1BH,00H F | Display of remote controlled variable
A4 : NOP 43H

B : ADD,P1,C1 44H : 48H,AO0H,4AH E | B=(E1-K1)+CiwithP1=E1-K1
B. : NOP 454

Cc : NOP 46H

Cc : NOP 47H

CO : NOP 48H

C.0 : NoOP 49H

C1 : FLX,+000.0 4AH : A5H,00H,80H E | Weightinginput 1

C.1 : NOP 4BH

C2 : FLX,+000.0 4CH : A5H,00H,80H W [ Weighting of input 2 (external set point)
C.2 : NOP 4DH

C3 : FLX,+000.0 4EH : A5H,00H,80H E | Weightinginput3

C.3 : NOP 4FH

C4 : FLX,+000.0 50H : A5H,00H,80H E | Weightinginput4

C4 : NOP 51H ’

C5 : NOP 52H

C.5 : NOP 53H

C6 : FLX,+000.0 54H : A5H,00H,80H Y | Adjustment of output display

C6 : NOP 55H

C7 : NOP 56H

C.7 : NOP 57H

C8 : SZL,/N8,St17 58H : 15H,20H,DEH — | Hasnofunction

C.8 : SZL,/N8,817 59H : 15H,20H,DEH — | Hasnofunction

C9 : SIH/R3,817 5AH : 13H,1CH,DEH — | Hasnofunction

C9 : SIH/R2,817 5BH : 13H,1DH,DEH — | Hasnofunction

D : SUB,WE W 5CH : 49H,DAH,D2H |W /| Setpointdifference from WE (E2)
D. : NOP 5DH

DL : DIR,B 5EH : 3DH,44H,00H X | Lefthand analog display weighted inputE1 =B
D.L : NOP 5FH

DR : DIRW 60H : 3DH,D2H,00H W | Right hand analog display: set point
D.R : NOP 61H

DU : DIRY 62H : 3DH,FOH,00H A | Position feedback signal directly atbottom display
D.U : DIR/R2 63H : 3DH,1DH,00H Prepared for channel 2 (has no function)
E 1 INV,XD 64H : 3CH,EAH,00H E =-XDnolongerinthe large loop
E. : NOP 65H

F : NOP 66H

F. : SUB,/N8,/E5 67H : 49H,20H,3BH -

F1 : NOP 68H

F.1 : MINJF. F.2 69H : 47H,67H,6BH -

F2 : NOP 6AH Prepared external control of output limits
F.2 : FLX,+100.0 6BH : A5H,80H,BEH -

F3 : MAX,F.3,/E6 6CH : 46H,6DH,3AH -

F.3 : FLX,+000.0 6DH : A5H,00H,80H -

G1 : FLX,+100.0 6EH : A5H,80H,BEH G | Defaultvalue G1

G.1 : NOP 6FH

G2 : FLX,+000.0 70H : A5H,00H,80H G | Defaultvalue G2

G.2 : NOP 71H

G3 : FLX,-100.0 72H : A5H,80H,3EH G | Defaultvalue G3

G.3 : NOP 73H

G4 : FLX,+100.0 74H : A5H,80H,BEH G | Defaultvalue G4

G.4 : NOP 75H

H : FLX,+001.0 76H : A5H,A0H,80H R | Deadbandfor P channel

H.  : NOP 77H

| : NOP 78H

l. : NOP 79H

J : NOP 7AH

J. : NOP 7BH

K : NOP 7CH

K. : NOP 7DH

KO : NOP 7EH

K.O : NOP 7FH
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Step action controller, single-channel (continued)

Mnemonic Hexa decimal % [ Commentary

K1 : FLX,+100.0 80H : A5H,80H,BEH E [ Weightinginput 1

K1 : NOP 81H

K2 : FLX,+100.0 82H : A5H,80H,BEH E | Weightinginput2

K.2 : NOP 83H

K3 : FLX,+100.0 84H : A5H,80H,BEH E | Weightinginput3

K.3 : NOP 85H

K4 : FLX,+100.0 86H : A5H,80H,BEH E | Weightinginput4

K.4 : NOP 87H

K5 : NOP 88H

K.5 : NOP 89H

K6 : FLX,+100.0 8AH : A5H,80H,BEH R | Adjustment of position feedback signal
K.6 : NOP 8BH

K7 : UCO0,X0,X 8CH : 1AH,E4H,E2H E | CLEAROresetnon-return pointer min.
K.7 : NOP 8DH

K8 : UC0X1,X 8EH : 1AH,E6H,E2H E | CLEAROresetnon-return pointer max.
K.8 : NOP 8FH

KP : DIV/N2,XP 90H : 4BH,26H,ECH R| KP=1/XP

K.P : NOP 91H

L : NOP 92H

L. . NOP 93H

M . MAX,XD,N 94H : 46H,EAH,98H G | Absolute value calculation for alarm values 3and 4
M. : NOP 95H

M1 : SIH,M,S15 96H : 13H,94H,DCH G | Absolute value calculation for alarm values 3 and 4
M.1 : NOP 97H

N . SILN1,815 98H : 14H,9AH,DCH G | Changeover XD against I XD |

N. : NOP 99H

N1 : ABS,XD 9AH : 3BH,EAH,00H G | Calculation of absolute value

N.1 : NOP 9BH

P : SZL,WE 05 9CH : 15H,DAH,05H W | Changeover WE to W(int) if difference = 1%
P. : NOP 9DH

PO : NOP 9EH

P.0 : NOP 9FH

P1  : MUL/E1,K1 AOH : 4AH,3FH,80H E | P1=E1-K1inputweighting E1

P.1 : NOP A1H

P2 : MUL/E2,K2 A2H : 4AH,3EH,82H E | P2=E2-K2inputweighting E2

P.2 : NOP A3H

P3 : MUL/E3K3 A4H : 4AH,3DH,84H E | P3=E3-K3inputweighting E3

P.3 : NOP A5SH

P4 : MUL,/E4,K4 A6H : 4AH,3CH,86H E [ P4=E4.K4inputweighting E4

P.4 : NOP A7H

P5 : NOP A8H

P.5 : NOP A9H

P6 : ADD,/E6,C6 AAH : 48H,3AH,54H S | Position feedback signal

P.6 : NOP ABH

P7 . 1G3,P8,P7 ACH : 76H,AEH,ACH — | Hasnofunction

P.7 :IG3,P.8,P.7 ADH : 76H,AFH,ADH — | Hasnofunction

P8 : SUB,A1,P9 AEH : 49H,40H,BOH — | Hasnofunction

P.8 : SUB,A2,P.9 AFH : 49H,41H,B1H — | Hasnofunction

P9 : SZL,/N8,Q12 BOH : 15H,20H,1FH - | Hasnofunction

P.9 : SZL,/N8,Q10 B1H : 15H,20H,1DH — | Hasnofunction

Q : 8ZH,R,'05 B2H : 16H,B4H,05H W | Changeoverto WE if difference = 1%
Q. : NOP B3H

R : RL4,WE W B4H : 6BH,DAH,D2H W [ Limitation of rate of change WE ¢—W
R . NOP BSH

S : DIR,/N1 B6H : 3DH,27H,000 R | Disturbance variable feedforward =0
S.  : NOP B7H

TO : NOP B8H

T.0 : NOP BOH

T1  : NOP BAH

T1 : NOP BBH

T2 : NOP BCH

T.2 : NOP BDH

T3 : NOP BEH

T.3 : NOP BFH
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Step action controller, single-channel (continued)

Mnemonic Hexa decimal % | Commentary

T4 : NOP COH

T.4 : NOP C1H

TD : FLX,0010 C2H : A5H,A3H,80H R | Deriv. actiontime 10 (dimension depends on switches $2/...)
T.D : NOP C3H

TN : FLX, 0040 C4H : A5H,83H,82H R | Int. actiontime 40 (dimension depends on switches S2/...)
T.N : NOP C5H

TU : NOP C6H

T.U : NOP C7H

U : NOP C8H

U. : NOP C9H

\ : NOP CAH

V. . NOP CBH

VO : NOP CCH

V.0 : NOP CDH

Vi : NOP CEH

V.1 NOP CFH

V2 : NOP DOH

V.2 : NOP D1H

W : MINWH W0 D2H : 47H,DCH,D4H W [ Set pointlimitation max

W. : NOP D3H

WO : MAX,WL W1 D4H : 46H,E0H,D6H W | Setpointlimitation min

W.0 : NOP D5H

w1 UWO,W2 W D6H : 2FH,D8H,D2H W | Changeoverint/ext

W.1 : NOP D7H

w2 : ADD,P,Q D8H : 48H,9CH,B2H W | W—pWElimitation of rate of change
W.2 : NOP D9H

WE : ADD,P2,C2 DAH : 48H,A2H,4CH W | Weightinginput2

W.E : NOP DBH

WH : FLX,+100.0 DCH : A5H,80H,BEH W | Settingof WH

WH : NOP DDH

WI : NOP DEH

W.I : NOP DFH

WL : FLX,0.0% EOH : A5H,00H,80H W | Settingof WL

W.L : NOP E1H

X : DIR,B E2H : 3DH,44H,00H A | Display X = input 1 direct or weighted
X. 1 NOP E3H

X0 : MIN,X K7 E4H : 47H,E2H,8CH X'| Non-return pointer min

X.0 : NOP E5H

X1 MAX X ,K8 E6H : 46H,E2H,8EH X | Non-return pointer max

X.1 : NOP E7H

X2 : NOP E8H

X.2 : NOP E9H

XD :SuUBB,wW EAH : 49H,44H,D2H R | Formation of control deviation
X.D : NOP EBH

XP : FLX,+0100 ECH : A5H,43H,86H R | SettingofXP

X.P : NOP EDH

XU : DIR,X EEH : 3DH,E2H,00H R | Inputofdifferentiator

X.U : NOP EFH

Y : MUL,P6 K6 FOH : 4AH,AAH,8AH S | Display of reported back position
Y. : MAOQ,/R2 F1H : 3EH,1DH — | Hasnofunction

Y0 : FLX,+050.0 F2H : A5H,40H,9FH R | Settingof YO = operating point
Y.0 : NOP F3H

Y1 : NOP F4H

Y.l : NOP F5H

Y2 : NOP F6H

Y.2 : NOP F7H

YH : FLX,+100.0 F8H : A5H,80H,BEH R | Setting of output limit max.
Y.H : NOP FOH

YL : FLX,—000.0 FAH : A5H,00H,80H R | Setting of output limit min.
Y.L : NOP FBH

YR : UY3,/E5./R3 FCH : 22H,3DH,1CH R | Externalfeedback

Y.R : NOP FDH

Z : NOP FEH

Z. : NOP FFH
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10.2.3 Continuous controller, two-channel
Basic configuration 62515-0-X451XX

Mnemonic Hexadecimal % | Commentary

‘00 : ANI,Q01,Q02 00H : 04H,24H,25H G

‘01 : ANI,Q03,Q04 01H : 04H,26H,27H G l Flashing X pointer with S1/4

'02 : ONN,’00,01 02H : 07H,00H,01H G [ and at least 1 alarm

‘03 : ANN,'02,S14 03H : 03H,02H,DBH G

‘04 : CT7,W,WE 04H : 97H,D2H,DAH W | WE-Wlessthan1% —

‘05 : FRS,'04,W_0 05H : ODH,04H,70H W | 1f'04,’05is set. Reset with '70 = internal
‘06 : ONN,’09,EAU 06H : 07H,09H,A9H A | EA1andEAU indicate error in output
‘07 : CT7,W. W.E 07H : 97H,D3H,DBH W | As’04but2ndchannel

‘08 : FRS,’07,W_4 08H : ODH,07H,74H F | As’'05but2ndchannel

‘09 : ONN,EA1,EA2 09H : O07H,A1H,A2H A | Output monitoring 1st and 2nd channel
'0A : NOP 0AH

‘0B : NOP 0BH

‘0C : ONN,D00,0D O0CH : 07H,AQ0H,0DH H | Forced manual if input DOO or '0D
‘0D : ANN,’CE,’OF ODH : 03H,0EH,0FH H | Remote control manual/automatic
'0OE : ANI,DO01,D02 OEH : 04H,F8H,FoH F | Remote control manual/automatic
'OF : XNN,0L2,D07 OFH : 0BH,16H,FEH F | Remote adjustment of variables of 2nd channel
10 : NOP 10H

11 : NOP 11H

12 : NOP 12H

13 : NOP 13H

14 : NOP 14H

15 : NOP 15H

OL2 : BTN,F_1 16H : 01H,69H,00H S | Fkeyswitches 2nd channelon

Q00 : BTN,LLL 17H : 01H,B8H,00H U | Setsoutput Q00

Q05 : BTN,W.O 18H : 01H,70H,00H F | Internalfeedback signal

Q06 : BTN,Y_0 19H : 01H,60H,00H F | Manualfeedback 2nd channel

Q07 : BTNW_4 1AH : 01H,74H,00H F | Internalfeedback 2nd channel

Q08 : BTN,Y_4 1BH : 01H,64H,00H F | Manualfeedback 2nd channel

Q09 : NOP 1CH

Q10 : CBO,/N1,P.7 1DH : 7CH,27H,ADH Z | Output 2nd channel on/off controller
Q11 : NOP 1EH

Q12 : CBO,/N1,P7 1FH : 7CH,27H,ACH Z | Output 1stchannel on/off controller
BLX : ANN,’03,TF2 20H : 03H,03H,49H G | Redpointerflashesif'03

BLW : BTN,LLL 21H : 01H,B8H,00H Green pointeron

BLY : 0Il,’086,TF1 22H : 0AH,06H,48H A | Output monitoring derived from 06H
BLD : NOP 23H

Q01 : CU7,X,G1 24H : 8DH,E2H,6EH G | Alarmvalue1

Q02 : CU7,G2,X. 25H : 8DH,70H,E2H G | Alarmvalue?2

Q03 : CU7,/X.,G.1 26H : 8DH,E3H,6FH G | Alarmvalue 1, 2ndchannel

Q04 : CU7,G.2/X. 27H : 8DH,71H,E3H G | Alarmvalue 2, 2ndchannel

SC1 : BTI,S34 28H : 02H,CBH,00H

SC2 : NOP 29H

SC3 : NOP 2AH

SC4 : NOP 2BH

AL1 : NOP 2CH

AL2 : NOP 2DH

AL3 : NOP 2EH

AL4 : NOP 2FH

YST : FTR,D02,YST 30H : OEH,F9H,30H F | Remote changeover manual/automatic
FST : FTR,’0C,FST 31H : OEH,0CH,31H F | Switch F key forward with '0C

WST : FTR,DO1,WST 32H : OEH,F8H,32H F | Remote controlint/ext

YSM : ONN,DO0O, I 33H : 07H,AOH,BDH Man. operation after reset or forced man. from outside
YSA : BTN,LLL 34H : 01H,B8H,00H

WSI : BTN,IlI 35H : 01H,BDH,00H

WSE : BTN,LLL 36H : 01H,B8H,00H

OKD : BTN,KP5 37H : 01H,84H,00H B | Directchangeover 1st/2nd channel without flashing
CC2 : BTI,S21 38H : 02H,DOH,00H R | Controller characteristic 2nd channel
CD2 : BTN,S26 39H : 01H,D5H,00H R | D action2nd channel on/off

Cl2 : BTN,S25 3AH : 01H,D4H,00H R | laction2nd channel on/off

CT2 : BTN,Y_7 3BH : 01H,67H,00H B | Notactivated

CCl : BTI,S21 3CH : 02H,DOH,00H R | Switch characteristicinverted

CDt : BTN,S26 3DH : 01H,D5H,00H R [ SwitchS2/6

Cl1 : BTN,S25 3EH : 01H,D4H,00H R [ SwitchS2/5

CT1 : BTN,Y_3 3FH : 01H,63H,00H B | Notactivated
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Continuous controller, two-channel (continued)

Mnemonic Hexa decimal % | Commentary

A1 : ADD,C9,C8 40H : 48H,5AH,58H A | Output 1

A2 : ADD,C.8,C9 41H : 48H,59H,5BH A | Output2 = controller output of channel 2

A3 : DIR/R4 42H : 3DH,1BH,00H F | Display of remote controlled variable

A4 : U32B.B. 43H : 18H,45H,44H E [ Output4 = either weightedinput 1 or3

B : ADD,P1,C1 44H : 48H,A0H,4AH E | B=(E1-K1)+ClwithP1=E1-K1

B. : ADD,P.1,C.1 45H : 48H,A1H,4BH E | B.=(E3:K.1)+ C.AwithP.1=E3-K.1

C : NoP 46H

C. : NoP 47H

CO : NoP 48H

C.0 : NoP 49H

C1  : FLX,+000.0 4AH : A5H,00H,80H E | Weighting of input 1

C.1 : FLX,+000.0 4BH : A5H,00H,80H E | Weightingofinput3

C2 : FLX,+000.0 4CH : A5H,00H,80H W | Weighting of input 2 (external set point)

C.2 : FLX,+000.0 4DH : A5H,00H,80H E | Weighting of input 4 (external set point 2nd channel)
C3 : NOP 4EH -

C.3 : NOP 4FH

Cc4 50H -

C.4 : NOP 51H

C5 : NoOP 52H

C.5 : NoOP 53H

C6 : NoP 54H

C.6 : NOP 55H

C7 : NOP 56H

C.7 : NOP 57H

C8 : SZL,/N8,S17 58H : 15H,20H,DEH A | Manual characteristic with C9

C.8 : SZL/N8,817 59H : 15H,20H,DEH A | AsC8prepared for second channel

C9 : SIH/R3,517 5AH : 13H,1CH,DEH A | With C8 manual characteristic changeover

C9 : SIH/R2,817 5BH : 13H,1DH,DEH A | With C.8 manual characteristic changeover prepared
D : SUBWE W 5CH : 49H,DAH,D2H |W | Setpointdifference from WE (E2)

D. : SUBW.EW. 5DH : 49H,DBH,D3H W | Setpoint difference 2nd channel

DL : DIR,B S5EH : 3DH,44H,00H X | Lefthand analog dispiay, weighted inputE1 =B
D.L : DIR,B. 5FH : 3DH,45H,00H X | Lefthand analog display, weighted input E3 = B.
DR : DIRW 60H : 3DH,D2H,00H W | Righthand analog display: set point

D.R : DIR,W. 61H : 3DH,D3H,00H W | Righthand analog display: set point of 2nd channel
DU : DIR,/R3 62H : 3DH,1CH,00H A | Outputof control module 1 directly at bottom display
D.U : DIR,/R2 63H : 3DH,1DH,00H A | Outputof control module 2 directly at bottom display
E 1INV, XD 64H : 3CH,EAH,00H E | E=-XDnolongerinlarge display loop

E. :INVXD 65H : 3CH,EBH,00H E | E.=-X.Dnolongerinlarge display loop

F : NOP 66H

F. : SUB,/N8,/E5 67H : 49H,20H,3BH -

F1 : NOP 68H

F.1 : MINF.F.2 69H : 47H,67H,6BH -

F2 : NOP 6AH

F.2 : FLX,+100.0 6BH : A5H,80H,BEH -

F3 : MAXF.3,/E6 6CH : 46H,6DH,3AH -

F.3 : FLX,+000.0 6DH : A5H,00H,80H -

G1 : FLX,+100.0 6EH : A5H,80H,BEH G | Defaultvalue G1

G.1 : FLX,+100.0 6FH : A5H,80H,BEH G | Defaultvalue G.1

G2 : FLX,+000.0 70H : A5H,00H,80H G | Defaultvalue G2

G.2 : FLX,+000.0 71H : A5H,00H,80H G | Defaultvalue G.2

G3 : DIR,GA1 72H : 3DH,6FH,00H G.1 allocated to system image (processor coupling)
G.3 : NOP 73H

G4 : DIRG.2 74H : 3DH,71H,00H G.2allocated to systemimage (processor coupling)
G.4 : NoP 75H

H : NOP 76H

H. NOP 77H

I NOP 78H

L NOP 79H

J NOP 7AH

J. 1 NOP 7BH

K : NOP 7CH

K. : NOP 7DH

KO : NOP 7EH

K.O : NOP 7FH
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Continuous controller, two-channel (continued)

Mnemonic Hexa decimal % | Commentary

K1 : FLX,+100.0 80H : A5H,80H,BEH E | Weightinginput1

K1 FLX,+100.0 81H : A5H,80H,BEH E | Weightinginput3

K2 : FLX,+100.0 82H : A5H,80H,BEH E | Weightinginput2

K.2 : FLX,+100.0 83H : A5H,80H,BEH E | Weightinginput4

K3 : NOP 84H

K.3 : NOP 85H

K4 : NOP 86H

K.4 : NOP 87H

K5 : NOP 88H

K.5 : NOP 89H

K6 : NOP 8AH

K.6 : NOP 8BH

K7 : UC0,X0,X 8CH : 1AH,E4H,E2H E | CLEAROresetnon-return pointer min.
K.7 : UC1,C.0X. 8DH : 1BH,E5H,E3H E [ CLEAR 1resetnon-return pointer min. 2nd channel
K8 : UCO0,X1.,X 8EH : 1AH,E6H,E2H E [ CLEAROresetnon-return pointer max.
K.8 : UC1,X1X. 8FH : 1BH,E7H,E3H E | CLEAR 1 resetnon-return pointer max. 2nd channel
KP : DIV,/N2,XP 90H : 4BH,26H,ECH R | KP=1/XP

K.P : DIV,/N2,X.P 91H : 4BH,26H,EDH R| KP=1/X.P

L . NOP 92H

L. . NOP 93H

M : MAX,XD,N 94H : 46H,EAH,98H — | Hasnofunction

M. : NOP 95H

M1 : SIHM,S15 96H : 13H,94H,DCH — | Hasnofunction

M.1 : NOP 97H

N : SIL,N1,815 98H : 14H,9AH,DCH — | Hasnofunction

N. : NOP 99H

N1 : ABS, XD 9AH : 3BH,EAH,00H — | Hasnofunction

N.1 : NOP 9BH

P 1 8ZL,WE 05 9CH : 15H,DAH,05H W | Changeover WE to W(int) if difference < 1%
P. : SZLW.E, 08 9DH : 15H,DBH,08H W | Changeover W.E to W(int) if difference = 1%
PO : NOP 9EH

P.0 : NOP 9FH

P1  : MUL/E1,K1 AOH : 4AH,3FH,80H E | P1=E1-K1inputweightingE1

P1 : MUL,/E3KA1 A1H : 4AH,3DH,81H E | P.1=E3-K.1inputweighting E3

P2 : MUL,/E2,K2 A2H : 4AH,3EH,82H E | P2=E2-K2inputweighting E2

P.2 : MUL/E4,K.2 A3H : 4AH,3CH,83H E | P.2=E4-K.2inputweighting E4

P3 : NOP AdH

P.3 : NOP A5H

P4 : NOP A6H

P.4 : NOP A7H

P5 : NOP A8H

P.5 : NOP A9H

P6 : NOP AAH

P.6 : NOP ABH

P7 . 1G3,P8,P7 ACH : 76H,AEH,ACH Z | Generation of on/off function

P.7 :1G3,P.8,P.7 ADH : 76H,AFH,ADH Z | Generation of on/off function of 2nd channel
P8 : SUB,/A1,P9 AEH : 49H,40H,BOH Z | SeeP7

P.8 : SUB,/A2,P.9 AFH : 49H,41H,B1H Z | SeeP.7

P9 : SZL,/N8,Q12 BOH : 15H,20H,1FH Z | SeeP7

P9 : SZL,/N8,Q10 B1H : 15H,20H,1DH Z | SeeP.7

Q : 8ZH,R,05 B2H : 16H,B4H,05H W | Changeoverto WE if difference = 1%
Q. : SZH,R.,08 B3H : 16H,B5H,08H W | ChangeovertoW.E if difference = 1%
R : RL4WE W B4H : 6BH,DAH,D2H |W | Limitation of rate of change WE —W
R. : RL4W.EW. BSH : 6BH,DBH,D3H |W | Limitationof rate of change W.E ¢—W.
S : DIR,/N1 B6H : 3DH,27H,00H R | Disturbance variable feedforward = 0
S. : DIR,/N1 B7H : 3DH,27H,00H R | Disturbance variable feedforward = 0
TO : NOP B8H

T.0 : NOP BOH

T1  : NOP BAH

T4 : NOP BBH

T2 : NOP BCH

T.2 : NOP BDH

T3 : NOP BEH

T.3 : NOP BFH
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Continuous controller, two-channel (continued)

Mnemonic Hexa decimal % | Commentary

T4 : NOP COH

T.4 : NOP C1H

TD : FLX,+0010 C2H : A5H,A3H,80H R | Deriv. action time 10 (dimension depends on switches $2/...)
T.D : FLX,+0010 C3H : A5H,A3H,80H R | Deriv. actiontime 10 (dimension depends on switches S2/..., 2nd channel)
TN : FLX,+0040 C4H : A5H,83H,82H R | Int. actiontime 40 (dimension depends on switches S2/...)
T.N : FLX,+0040 C5H : A5H,83H,82H R | Integral action time 40, 2nd channel

TU : NOP C6H

T.U : NOP C7H

U : NoP C8H

U. : NOP CoH

\ : NOP CAH

V. : NOP CBH

VO : NOP CCH

V.0 : NOP CDH

Vi : NOP CEH

V.1 : NOP CFH

V2 : NOP DOH

V.2 : NOP D1H

W MINWH,W0 D2H : 47H,DCH,D4H |W [ Setpointlimitation max

W. : MINWHW.0 D3H : 47H,DDH,D5H W | Setpointiimitation max 2nd channel

W0 : MAXWL W1 D4H : 46H,EO0H,D6H W [ Setpointlimitation min

W.0 : MAX,W.LW.1 DSH : 46H,E1H,D7H W | Setpointlimitation min 2nd channel

W1 . UWO,W2,W D6H : 2FH,D8H,D2H W | Changeover int/ext

W.1 . UW4,W.2W. D7H : 33H,D9H,D3H W [ Changeoverint/ext, 2nd channel

w2 : ADD,P.,Q D8H : 48H,9CH,B2H W [ Limitation of rate of change

w.2 : ADD,P.,Q. D9H : 48H,9DH,B3H W [ Limitation of rate of change

WE : ADD,P2,C2 DAH : 48H,A2H,4CH W [ Weightinginput2

W.E : ADD,P.2,C.2 DBH : 48H,A3H,4DH W | Weightinginput4

WH : FLX,+100.0 DCH : A5H,80H,BEH W | Setting of WH

W.H : FLX,+100.0 DDH : A5H,80H,BEH W | Settingof W.H

WI  : NOP DEH

W.I : NOP DFH

WL : FLX,+000.0 EOH : A5H,00H,80H W | Settingof WL

W.L : FLX,+000.0 E1H : A5H,00H,80H W | Settingof WL

X : DIR,B E2H : 3DH,44H,00H E | Assignmentto X

X. : DIR,B. E3H : 3DH,45H,00H E | Assignmentto X.

X0 : MINX K7 E4H : 47H,E2H,8CH X | Non-return pointer min

X.0 : MINX K7 ESH : 47H,E3H,8DH X | Non-return pointer min 2nd channel

X1 MAX X,K8 E6H : 46H,E2H,8EH X | Non-return pointer max

X1 MAX,X. ,K.8 E7H : 46H,E3H,8FH X | Non-return pointer max 2nd channel

X2 : NOP ESH

X.2 : NOP E9H

XD : SuBB,wW EAH : 49H,44H,D2H R | Formation of control deviation

X.D : SUB,B.,W. EBH : 49H,45H,D3H R | Formation of control deviation

XP : FLX,0100% ECH : A5H,43H,86H R | Setting of XP

X.P : FLX,0100% EDH : A5H,43H,86H R | Settingof X.P

XU : DIR,X EEH : 3DH,E2H,00H R | Inputtodifferentiator

X.U : DIRX. EFH : 3DH,E3H,00H R | Inputtodifferentiator

Y : MAO,/R3 FOH : 3EH,1CH,00H A | Display of output value with 1 decimal place
Y. : MAQ,/R2 F1H : 3EH,1DH,00H Display of Y. with one decimal place prepared
Y0 : FLX,+050.0 F2H : A5H,40H,9FH R | Settingof YO = operating point

Y.0 : FLX,+050.0 F3H : A5H,40H,9FH R | Settingof Y.0 = operating point

Y1 : NOP F4H

Y.1 : NOP F5H

Y2 : NOP F6H

Y.2 : NOP F7H

YH : FLX,+100.0 F8H : A5H,80H,BEH R | Setting of outputlimit max.

Y.H : FLX,+100.0 F9H : A5H,80H,BEH R | Setting of outputlimit max, 2nd channel
YL : FLX,+000.0 FAH : A5H,00H,80H R | Setting of output limit min.

Y.L : FLX,+000.0 FBH : A5H,00H,80H R | Setting of output limit min, 2nd channel
YR : UY3/N1,/R3 FCH : 22H,27H,1CH R | Externalfeedback 0 orlast value not active
Y.R : UY7/N1,/R2 FDH : 26H,27H,1DH R | Externalfeedback O orlast value notactive
z : NOP FEH

Z. : NOP FFH
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10.2.4 Two-channel step action controller
Basic configuration 62515-0-XX551XX

Differences from the configuration of the two-channel continuous controller.

Mnemonic

Hexa decimal

%

Commentary

Q09 : AIN,R21,R22
Q10 : AIN,R22,R21
Q11 : AINJR11,R12
Q12 : AIN,R12,R11
BLY : BTN,LLL

A1 : FIX,+100.0

A2 : FIX,+100.0

C6 : FLX,4+000.0
C.6 : FLX,+000.0
DU : DIRY

D.U : DIR)Y.

H : FLX,+001.0
H. : FLX,+001.0
Ké : FLX,+100.0
K6 : FLX,+100.0
P6 : ADD,/E6,C6
P.6 : ADD/E5,C.6

P7 : NOP
P.7 : NOP
P8 : NOP
P.8 : NOP
P9 : NOP
P9 : NoOP

Y . MUL,P6 K6
Y. : MULPG6KS
Y.0 : NOP

YL : FLX,-001.2
Y.L : FLX—-001.2

1CH : 05H,E4H,E5H
1DH : 05H,ESH,E4H
1EH : O5H,EOH,E1H
1FH : 05H,E1H,EOH
22H : 01H,B8H,00H
40H : A4H,80H,BEH
41H . A4H,80H,BEH
54H : A5H,00H,80H
56H : A5H,00H,80H
62H : 3DH,FOH,00H
63H : 3DH,F1H,00H
76H : A5H,AOH,80H
77H : A5H,AOH,80H
8BH : A5H,80H,BEH
8CH : A5H,80H,BEH
AAH : 48H,3AH,54H
ABH : 48H,3BH,55H

ACH
ADH
AEH
AFH
BOH
B1H
FOH : 4AH,AAH,8AH
F1H : 4AH,ABH,8BH
F3H
FAH : A5H,COH,00H
FBH : A5H,COH,00H

PPN IB>222>PCH>>> >

3T >

Output controller 2 “lower”

Output controller 2 “raise”

Output controller 1 “lower”

Output controller 1 “raise”

No flashing of Y pointer provided
Teletransmitter supply channel 1
Teletransmitter supply channel 2

Weighting position feedback signal channel 1
Weighting position feedback signal channel 2
Display of position feedback signal channel 1
Display of position feedback signal channel 2
Hysteresis channel 1

Hysteresis channel 2

Weighting of position feedback signal channel 1
Weighting of position feedback signal channel 2
Weighting of position feedback signal channel 1
Weighting of position feedback signal channel 2

Definition of Y from position feedback signal 1
Definition of Y. from position feedback signal 2

Output limit MIN, channel 1
Output limit MIN, channel 2

10.2.5 Two-channel continuous controller/step action controller

Differences from the configuration of the two-channel continuous controller.

Mnemonic Hexa decimal % | Commentary

Q09 : AIN,R21,R22 1CH : O5H,E4H,E5H A | Outputcontroller 2 “lower”

Q10 : AIN,R22,R21 1DH : 05H,E5H,E4H A | Outputcontroller 2 “raise”

Q11 : NOP 1EH

A2 : FLX,+100.0 41H : A4H,80H,BEH A | Supply of position feedback signal channel 2
C.6 : FLX,+000.0 55H : A5H,80H,00H A | Weighting of position feedback signal channel 2
D.U : DIR)Y. 63H : 3DH,F1H,00H A | Display of position feedback signal channel 2
H. : FLX,+001.0 77H : A5H,A0H,80H R | Hysteresis, channel 2

K6 : FLX,+100.0 8BH : A5H,80H,BEH A | Weighting of position feedback signal channel 2
P6 : ADD,/E5,C.6 ABH : 48H,3BH,55H A | Weighting of position feedback signal channel 2
P.7 : NOP ADH

P.8 : NOP AFH

P.9 : NOP B1H

Y. : MULP6KS6 F1H : 4AH ,ABH,8BH Definition of Y. from the position feedback signal
YO : NOP F3H

Y.L : FLX,-001.2 FBH : A5H,COH,00H R [ Outputlimit MIN, channel 2
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10.2.6 Cascade controller with continuous output

Basic configuration 62515-0-XX452XX

Differences from the configuration of the two-channel continuous controller.

Mnemonic Hexa decimal % | Commentary

‘05 : FRS,'04,'07 05H : ODH,04H,07H w

‘06 : ONN,EA1,EAU 06H : 07H,A1H,A9H A | Output monitoring controller output
‘07 : BTIW_2 07H : 02H,72H,00H B | Set point changeover ext./int.

‘09 : FTR,D00,'09 09H : OEH,AQH,09H B | Forcedmanual

'0A : FTR,’10,’0A 0AH : OEH,10H,0AH B

‘0B : ONN,’0C,'12 OBH : 07H,0CH,12H B

'0C : ONN,’0A,5C2 0CH : 07H,0AH,29H B

‘0D : AIN,D02,’0F ODH : 05H,F9H,0FH B

'0E  : NOP OEH

10 : All,DO0,YSA 10H : 06H,AO0H,34H B

11 : FTR,’0D,"11 11H : ODH,0DH,11H B

12 : ANN,DOO,F_1 12H : O3H,A0H,69H B

13 : AIN,OL2,'14 13H : 05H,16H,14H B

14 : ANN,Y_2,Y_4 14H : 03H,62H,64H B

15 : ANN,"13,TF8 15H : 03H,13H,4BH B

Q05 : BTNW_2 18H : 01H,72H,00H B | Externalfeedback (master controller)
Q06 : BTN,Y_4 19H : 01H,64H,00H F | Manualfeedback

Q07 : BTNW_O 1AH : 01H,70H,00H F | Feedback“0” =open

Q08 : BTN,W_1 1BH : 01H,71H,00H F | Feedback“c” = closed

Q10 : NOP 10H

Q12 : CBO,/N1,P.7 1FH : 7CH,27H,A0H Z | Output on/off controller

BLD : AIN,NDI,"15 23H : 05H,54H,15H B

SC2 : ANN,F_0,'09 28H : 03H,68H,09H B

FST : ONN,11,'0C 31H : 07H,11H,0CH B

YSM : BTN,'0B 33H : 01H,0AH,00H B

YSA : ANN,F_0,Y_O 34H : O3H,68H,60H B

CT1 : ONN,W_0,Y_4 3FH : 07H,70H,00H R | Controlier 1is synchronized, if “0” or “H”
A1 : ADD,C9,C8 40H : 48H,5BH,59H A | Controller output (c1/c2)

A2 : DIRW 41H : 3DH,D2H,00H A | Outputfor set of master controller
C.2 : NOP 4DH

C8 : NOP 58H

C9 : NOP 5AH

D : NOP 5DH

DU : DIRY 62H : 3DH,F1H,00H A | Display of controller output

K.2 : NOP 83H

P : NOP 9DH

P.2 : NOP A3H

P7 : NOP ACH

P8 : NOP AEH

P.8 : SUB,A1,P9 AFH : 49H,40H,B1H Z | Zweipunktausgang

P9 : NOP BOH

P.9 : SZL,/N8,Q12 B1H : 15H,20H,1FH Z | Zweipunktausgang

Q . NOP B3H

R . NOP BSH

W1  UW2,W w2 D6H : 31H,D2H,D8H W | Setpointformation master controller
W.1 . UWo,Y W D7H : 2FH,FOH,D3H W | Setpointformation slave controlier
W.2 : NOP D9H

W.E : NOP DBH

YR : DIRX FCH : 3DH,E3H,00H R [ Synchronization signal for master controller
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10.2.7 Cascade controller with step output
Basic configuration 62515-0-XX652XX

Differences from the configuration of the two-channel continuous controller.

Mnemonic

Hexa decimal

Commentary

‘05 : FRS,'04,07
‘06 : ONN,EA1,EAU
07 @ BTILW=2

09 : FTR,D00,’09
'0A : FTR,10,’0A
‘0B : ONN,’0C,12
'0C : ONN,’0A,SC2
‘0D : ONI,D02,0L2
'0E : NOP

10 : All,DOO,YSA
11 @ FTR/0D,’11
12 : ANN,DOO,F-1
13 @ AIN,0L2,'14
14 ANN,Y-2,Y_4
15 : ANN,13,TF8

Q05 : BTN,W-2
Q06 : BTN,Y-4
Q07 : BTN,W-0
Q08 : BTN,W-1
Q10 : NOP

Q11 : AIN,R21,R22
Q12 : AIN,R22,R21

BLD : AIN,NDI,’15

SC2 : ANN,F_0,09
SC4 : ONI,DO1,’0F

YSA : ANN,F_0,Y-0
CT1 : ONN,W-0,Y-4

A1 FIX,+100.0

A2 : DIRW

C.2 : NOP

C.6 : FLX,+000.0
C8 : NOP

C9 : NOP

D. : NOP

DU : DIR)Y.

D.U : DIR)Y.

H. : FLX,+001.0
K.2 : NOP

K6 : FLX,+100.0
P. : NOP

P.2 : NOP

P.6 : ADD/E5,C.6
P7 . NOP

P.7 : NOP

P8 : NOP

P.8 : NOP

P9 : NOP

P9 :

Q : NOP

R : NOP

05H : ODH,04H,07H
06H : O7H,ATH,A9H
07H : 02H,72H,00H
09H : OEH,AOH,00H
OAH : OEH,10H,0AH
OBH : 07H,0CH,12H
OCH : 07H,0AH,29H
ODH : 08H,F9H,16H
OEH

10H : 06H,AO0H,34H
11H : OEH,0DH,11H
12H : 03H,AO0H,69H
13H : 05H,16H,14H
14H : O03H,62H,64H
15H : 03H,13H,4BH
18H : 01H,72H,00H
19H : 01H,64H,00H
1AH : 01H,70H,00H
1BH : 01H,71H,00H
1DH

1EH : O5H,E4H,E5H
1FH : 05H,E5H,E4H

23H : 05H,54H,15H
29H : O3H,68H,09H
2BH : 08H,F8H,0FH
31H : 07H,11H,0CH
33H : 01H,0AH,00H
34H : O3H,68H,60H
3EH : 07H,70H,00H

40H : A4H,80H,BEH
41H : 3DH,D2H,00H
4DH
56H : A5H,00H,80H
58H
5AH
5DH
62H : 3DH,F1H,00H
63H : 3DH,F1H,00H
77H : A5H,AOH,8CH

83H
8BH : A5H,80H,BEH
9DH
A3H
ABH : 48H,3BH,55H
ACH
ADH
AEH

BOH

D6H : 31H,D2H,D8H

D7H : 2FH,FOH,D3H

F1H : 4AH,ABH,8BH
FBH : ASH,COH,00H

FCH : 3DH,E3H,00H

TTMMOUOWODmWo DT OD> S| %

> »>» IDOUDODW WL >>

0> >
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Output monitoring controller output
Sollwertumschaltung E/ 1
Forced manual

Remote control

External feedback (master controller)
Manual feedback

Feedback “0” = open

Feedback “c” = closed

without function

Controller 1 is synchronized, if “0” or “H”

Supply for position feedback signal (C1/C2)
Output for set point of master controller

Measurement of position feedback signal

Display of controller output
AsDU
Dead band

Measurement of position feedback signal

Measurement of position feedback signal

Set point formation master controlier
Set point formation slave controller

Synchronization signal for master controller
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10.2.8 Override controller, min. selection, continuous output
Basic configuration 65515-0-XX453XX
Differences from the configuration of the two-channel continuous controller.

Mnemonic Hexa decimal # [ Commentary

‘06 : ONN,EA1,EAU 06H : O7H,A1H,ASH A | Outputmonitoring

‘09 : FTR,D00,'09 09H : ODH,AOH,09H B | Forcedmanual

'0A : FTR,10,’0A 0AH : ODH,10H,0AH B

‘0B : ONN,’0C,12 0BH : 07H,0CH,12H B

'0C : ONN,’0A,SC1 OCH : 07H,0AH,28H B

‘0D : ONN,’0E,SC4 ODH : 07H,0EH,2BH F | Remote control

'0E : ONI,D2H,0L2 OEH : 08H,F9H,16H F | Remote control

10 : All,DOO,YSA 10H : 06H,AOH,34H B [ Manualto forced manual and reset
11 : FTR,’0D,’11 11H : ODH,0DH,11H B

12 : ANN,D00O,F-1 12H : 03H,A0H,69H B

13 : AIN,0L2,14 13H : 05H,16H,14H B

14 : ANN,Y_2,Y_4 14H : 03H,62H,64H B

15 : ANN,’13,TF8 15H : 03H,13H,4BH

Q10 : NOP 1DH

Q12 : CBO,/N1,P.7 1FH : 7CH,27H,ACH Z | Output on/off controller

BLD : AIN,NDI,’15 23H : 05H,54H,15H B | Flashing of ,A“if controller2 at manual
SC1 : ANN,F-0,09 28H : O3H,68H,09H B

SC4 : ONI,DO1,’0F 2BH : 08H,F9H,0FH F | Remote control

FST : ONN,’11,0C 31H : 07H,11H,0CH B

YSM : BTN,’0B 33H : 01H,0BH,00H B

YSA : ANN,F_0,Y_0 34H : O3H,68H,60H B

CT1 : BTN,Y_4 3EH : 01H,64H,00H R

A1 : ADD,C.9,C.8 40H : 48H,59H,5BH A | Controller output (c1/c2)

A2 : DIRW. 41H : 3DH,D2H,00H A | Setpoint of master controller (d1/d2)
C8 : NOP 58H

C9 : NoOP 5AH

DU : DIR)Y. 62H : 3DH,F1H,00H A | Outputdisplay

P7 : NOP ACH

P8 : NOP AEH

P.8 : SUB,A1,P.9 AFH : 49H,40H,B1H Z

P9 : NOP BOH

P9 : SZL,/N8,Q12 B1H : 15H,20H,1FH z

YH : ADD,)Y.,/N3 F8H : 48H,F1H,25H R | Output limit max for slave controller
Y.H : DIRY FOH : 3DH,FOH,00H R | Output limit max for master controller
YR : DIR)Y. FCH : 3DH,F1H,00H R

10.2.9 Override controller, max. selection, continuous output
Basic configuration 62515-0-XX454XX

Differences from the configuration of the override controller min selection

Mnemonic Hexadecimal & | Commentary

YH : FLX,+100.0 F8H : A5H,80H,BEH R | Maxlimitof slave controller at 100.0 %
Y.H : FLX,+100.0 F9H : A5H,80H,BEH R | Maxlimitof master controller at 100.0 %
YL : SUB,Y.,/N3 FAH : 49H,F1H,25H R | Minlimitof slave controller

YL : DIRY FBH : 3DH,FOH,00H R | Minlimit of master controller
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10.2.10 Override controller with step action output, min. selection
Basic configuration 62515-0-XX653XX

Differences from the configuration of the two-channel continuous controller.

Mnemonic

Hexadecimal

*

Commentary

06 : ONN,EA1,EAU
‘09 : FTR,D00,'09
0A  : FTR,’10,'0A
0B : ONN,’0C,’12
’0C : ONN,’0A,SC2
0D : ONN,’0E,SC4
'0E : ONI,D2H,0L2
10 : All,D00,YSA
11 : FTR/0D,’11
12 : ANN,DOO,F-1
13 : AIN,0L2,'14
14 : ANN,Y_2)Y_4
15 : ANN,13,TF8
Q10 : NOP

Q11 : AIN,R21,R22
Q12 : AIN,R22,R21
BLD : AIN,NDI,’15
8C2 : ANN,F_0,09
8C4 : ONI,DO1,’0F
FST : ONN,11,’0C
YSM : BTN,’0B
YSA : ANN,F_0,Y_0
CT2 : CB1,C8,Y.
CT1 : BTINY-4

A1 : FIX,+100.0
A2 : DIRW.

C.6 : FLX,+000.0
C8 : ADD,Y.H,H.

C9 : NOP
DU : DIR)Y.
D.U : DIR)Y.

H. : FLX,+001.0
K.6 : FLX,+100.0
P.6 : ADD,E5,C.6

P7 : NOP
P.7 : NOP
P8 : NOP
P.8 : NOP
P9 : NOP
P.9 : NOP
Y. : MULP.6K.6
Y.0 : NOP

Y.l : FLX-001.2
YH : ADD,Y../N3

Y.H : DIRY
YR : DIR)Y.
Y.R : DIRY.H

06H : 07H,A1H,A9H
09H : OEH,AOH,09H
O0AH : OEH,10H,0AH
0BH : 07H,0CH,12H
OCH : 07H,0AH,29H
ODH : 07H,0EH,2BH
OEH : 08H,F9H,16H
10H : 06H,AO0H,34H
11H : OEH,0DH,11H
12H : O3H,A0H,69H
13H : 05H,16H,14H
14H : 03H,62H,64H
15H : 03H,13H,4BH
1DH

1EH : 05H,E4H,E5H
1FH : O5H,E5H,E4H
23H : O5H,54H,15H
29H : 03H,68H,09H
2BH : O8H,FOH,0FH
31H : 07H,11H,0CH
33H : 01H,0BH,00H
34H : 03H,68H,60H
3BH : 7DH,58H,F1H
3FH : 01H,64H,00H

40H : A4H,80H,BEH
41H : 3DH,D3H,80H
55H : A4H,00H,80H
58H : 48H,F9H,77H
5AH
62H : 3DH,F1H,00H
63H : 3DH,F1H,00H
77H : A5H,ACH,80H
8BH : A5H,80H,BEH
AAH : 48H,3BH,55H
ACH
ADH
AEH
AFH
BOH
B1H
F1H : 4AH,ABH,8BH
F3H
FBH : A5H,COH,00H
F8H : 48H,F1H,25H
FOH : 3DH,FOH,00H
FCH : 3DH,F1H,00H
FDH : 3DH,F9H,00H

TOTDOOMMOOOD D>

<<IJP> <>rr DIODODUDMNMWOO

DWID <

Output monitoring
Forced manual

Remote control
Remote control
Manual after forced manual and reset

Step action output “lower”
Step action output “raise”
Flashing of “A” if controller 2 at manual

Remote control

Supply for position feedback signal
Set point of master controller d1/d2)
Adjustment of position display

Output display

Output display

Dead band

Adjustment of position feedback signal
Calculation of position feedback signal

Position dispiay

Output limit, below
Output limits MAX for slave controller
Output limits MAX for master controller

10.2.11 Override controller with step action output, max. selection
Basic configuration 62515-0-XX654XX
Differences from the configuration of the override controller with step action output MIN selection.

Mnemonic Hexa decimal % | Commentary
CT2 . CB1,Y.,C8 3BH : 7DH,F1H,58H

C8 : SUB)Y.LH. 58H : 49H,FBH,77H

YH : FLX,+100.0 F8H : A5H,80H,BEH R

Y.H : FLX,+100.0 F9H : A5H,80H,BEH R

YL : SUB,Y.,/N3 FAH : 49H,F1H,25H R | Output limit
Y.L : DIRY FBH : 3DH,FOH,00H R | Outputlimit
Y.R : DIRY.L FDH : 3DH,FBH,00H -
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10.3 Universal controller PS, input circuits

10.3.1 Multicomponent input circuit
Basic configuration 62515-0-XX121XX
Differences from the configuration of the fixed value/cascade input circuit.

Mnemonic Hexa decimal % | Commentary

DL : DIRK 5EH : 3DH,7CH,00H X | Xdisplay

F : SUB,F1,F2 66H : 49H,68H,6AH X

F1 : ADD,P3,C3 68H : 48H,A4H,4EH X | Weighting E3

F2 : ADD,P4,C4 6AH : 48H,A6H,50H X | Weighting E4

K : ADD,B,F 7CH : 48H,44H,66H X

X : U32/E1,K E2H : 18H,3FH,7CH X

XD : SUBK,W EAH : 49H,7CH,D2H X

XU : U33B,F EEH : 19H,44H,66H R | Differentiationof B (input1)orF (F1~F2)

10.3.2 Ratio input circuit

Basic configuration 62515-0-XX131XX

Differences from the configuration of the fixed value/cascade input circuit.

Mnemonic Hexa decimal % | Commentary

A2 1 U321,C 41H : 18H,78H,47H Output 2: Vor W (see ) ormin(E4,E1/V)
C :DvVBW 46H : 4BH,44H,D2H E1/V

C. :MINCF2 47H : 47H,46H,6AH Min(E4,E1/V)

DL :DIiVvVv.2U 5EH : 4BH,D1H,C8H Vactualvalue

DR : DIV\V2,U 60H : 4BH,DOH,C8H V setpoint

F 1 MAXK. J. 66H : 46H,7DH,7BH Total fuel

F1 : ADD,P3,C3 68H : 48H,A4H,4EH Weighted input E3

F2 . ADD,P4,C4 6AH : 48H,A6H,50H Weighted input E4

1 : U31,DL,DR 78H : 17H,5EH,60H V actual value or V set point
J . U32,F2 /N1 7AH : 18H,6AH,27H '

J. 1 U32/N1,F2 7BH : 18H,27H,6AH

K : MULW F 7CH : 4AH,D2H,66H

K. : ADD,F1,J 7DH : 48H,68H,7AH

K2 : FLX,+199.9 82H : A5H,FOH,FCH Constant for input 2

U : SUB,V1,VO C8H : 49H,CEH,CCH

\'% : DIV,B,F CAH : 4BH,44H,66H V actual value (digital display)
V. - : DIRYV CBH : 3DH,CAH,00H -

VO : FLX,+000.0 CCH : A5H,00H,80H Lower value of analog display
Vi FLX,+199.9 CEH : A5H,FOH,FCH Upper value of analog display
V2 : SUBW., VO DOH : 49H,D2H,CCH

V.2 : 8SUB\V.,VO D1H : 49H,CAH,CCH

WH : FLX,+199.9 DCH : A5H,FOH,FCH

X : DIR,/E1 E2H : 3DH,3FH,00H

XD : SUB,B,K EAH : 49H,44H,7CH

X2 : DIR,/E3 E8H : 3DH,3DH,00H

10.3.3 Extreme value selection
Basic configuration 65515-0-XX141XX

Differences from the configuration of the fixed value/cascade input circuit.

Mnemonic Hexa decimal & | Commentary

A2 1 U31.X Wi 41H : 17H,E2H,DEH Output 2 X or effective set point
DL : DIRX 5EH : 3DH,E2H,00H

DR DIR,WI 60H : 3DH,DEH,00H

F U32,K K. 66H : 18H,7CH,7DH

F1 : ADD,P3,C3 68H : 48H,A4H,4EH Weighting E3

F2 : ADD,P4,C4 6AH : 48H,A6H,50H Weighting E4

I 1 U31,BW 78H : 17H,44H,D2H

Il : MAX,WL,F 79H : 46H,EOH,66H

J : MAXF1, 7AH : 46H,68H,78H

J. I MINF1 7BH : 47H,68H,78H

K : MAX,J F2 7CH : 46H,7AH,6AH

K. MINJ. F2 7DH : 47H,7BH,6AH

Wl U31,W, Wl DEH : 17H,D2H,DFH Effective W (W or MAX/MIN (W,E3,E4)
W1 MINWH,L. DFH : 47H,DCH,79H

X : U3tF,B E2H : 17H,66H,44H

XD : SUBX WM EAH : 49H,E2H,DEH




10.4 Universal controller PS, programmer or program controller
10.4.1 Single-channel programmer
Basic configuration 62515-0-XX311XX
Unlisted variables are not used (NOP).

Mnemonic .Hexadecimal % | Commentary

'00 : BTLY_O 00H : 02H,60H,00H Start

‘01 : ONN,D00,D08 01H : 07H,AOH,FFH Remote control

10 : CULEN 10H : 87H,64H,98H Program end if N greaterthan E
12 : CULF,TU 12H : 87H,66H,C6H Programendif TU greaterthan F
OL2 : BTN,LLL 16H : 01H,B8H,00H

Q00 : BTN,LLL 17H : 01H,B8H,00H Diagnosstics output

Q05 : ONN,Y_1,Y_3 18H : 07H,61H,63H Feedback signal h,r,r. .t

Q06 : ONN,Y_2,Y_3 18H : 07H,62H,63H Feedback signal h,r,r..t

Q10 : BTN,W_0 1DH : 01H,70H,00H Feedback signal internal

Q11 : CB1,N,/N2 1EH : 7DH,98H,26H Feedback signal reset

Q12 : ANN,10,/12 1FH : 03H,10H,12H Feedback signal program end
BLX : BTI,LLL 20H : 02H,B8H,00H

BLW : BTN,LLL 21H : 01H,B8H,00H

BLY : BTN,LLL 22H : 01H,B8H,00H

Q01 : BTN,P15 24H : 01H,F4H,00H Binary output 1

Q02 : BTN,P16 25H : 01H,F5H,00H Binary output 2

Q03 : BTN,P17 26H : 01H,F6H,00H Binary output 3

Q04 : BTN,P18 27H : 01H,F7H,00H Binary output 4

SC1 : BTI,S34 28H : 02H,CBH,00H

YST : FTR,D02,YST 30H : OEH,F9H,30H Remote control h,r,r.,h

FST : BTN,LLL 31H : 01H,B8H,00H

WST : FTR,DO1,WST 32H : OEH,F8H,32H Remote control I,P

YSM : ONN,’01,IH 33H : 07H,01H,BDH Stop if forced manual and after power restoration
YSA : BTN,LLL 34H : 01H,B8H,00H

WSI : BTN 35H : 01H,BDH,00H Goestointernal after power restoration
WSE : BTN,LLL 36H : 01H,B8H,00H

OKD : BTN,LLL 37H : 01H,B8H,00H

CC1 : BTN,D08 3CH : 01H,FFH,00H Remote control reset

CD1 : BTN,LLL 3DH : 01H,B8H,00H 1 = jump to next section

Clt : FTR,’00,CHH 3EH : OEH,00H,3EH Start

A1 : DIRW 40H : 3DH,D2H,00H Set point output

A3 : DIR,/R4 42H : 3DH,1BH,00H Output of remotely adjusted variables
C1  : PT1,+00.10 4AH : F1H,A1H,80H

C2 : PT2,4+00.10 4CH : F2H,A1H,80H

C3 : PT3,+00.20 4EH : F3H,41H,81H

C4 . PT4,+00.50 50H : F4H,21H,83H : ; ;

C5 : PT5.+00.50 52H : F5H.21H.83H Time setting of sections

C6 : PT6,+00.25 54H : F6H,91H,81H

C7 : PT7,+00.25 56H : F7H,91H,81H

DR : DIRW 60H : 3DH,D2H,00H

DU : DIR,TU 62H : 3DH,C6H,00H

E : FiX,+000.6 64H : A4H,60H,80H

F : FIX,+099.6 66H : A4H,70H,BEH

N : MA3,/U2 98H : 41H,18H,00 Section counter

PO : PW(,+010.0 9EH : EOH,40H,86H P

P1  : PWO0,+050.0 AOH : EOH,40H,9FH P

P2 : PWO0,+050.0 A2H : EOH,40H,9FH P ;

P3  : PWO,+080.0 A4H | EOHOoHB2H | p | [ Setingofrestartvalues

P4 . PWO0,+080.0 ABH : EOH,00H,B2H P

P5 : PWO0,+070.0 A8H : EOH,COH,ABH P

P6 : PWO0,+060.0 AAH : EOH,80H,A5H P

P7 : PWO0,+020.0 ACH : EOH,80H,8CH P

R : MA3,/U3 B4H : 41H,17H,00H Repetition counter

TU : DIR/U1 C6H : 3DH,19H,00H Time in current section

W MIN,WH,W0 D2H : 47H,DCH,D4H W | Setpointmax. limitation

WO : MAX,WL W1 D4H : 46H,EOH,D6H W | Setpointmin. limitation

W1 UWO0,/U0,W D6H : 2FH,1AH,D2H W | P/l changeover

W2 : K20,N D8H : 64H,98H,00H F | Feedback signal section countertimes 20
WE : K20,R DAH : 64H,B4H,00H F | Feedback signal repetition counter times 20
WH : FLX,+100.0 DCH : A5H,80H,BEH W | Setpoint max. limitation

WL : FLX,+000.0 EOH : A5H,00H,80H W | Setpointmin. limitation
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10.4.2 Two-channel programmer
Basic configuration 62515-0-XX911XX
Unlisted variables are not used (NOP).

C1 : PT1,+00.10
C1 : PT1,+00.10
C2 : PT2,+00.10
C.2 : PT2,4+00.10
C3 : PT3,+00.20
C.3 : PT3,400.20
C4 : PT4,+00.50
C.4 : PT4,4+00.50
C5 : PT5,4+00.50
C.5 : PT5,4+00.50
Cé : PT6,+00.25
C.6 : PT6,4+00.25
C7 : PT7,+00.25
C.7 : PT7,400.25

4AH : F1H,A1H,80H
4BH : F1H,A1H,80H
4CH : F2H,A1H,80H
4DH : F2H,A1H,80H
4EH : F3H,41H,81H
4FH : F3H,41H,81H
50H : F4H,21H,83H
51H : F4H,21H,83H
52H : F5H,21H,83H
53H : F5H,21H,83H
54H : F6H,91H,81H
55H : F6H,91H,81H
56H : F7H,91H,81H
57H : F7H,91H,81H

Mnemonic Hexa decimal % | Commentary

00 : BTLY_0 00H : 02H,60H,00H

‘01 : ONN,D00,’01 O01H : 07H,AOH,0AH

‘08 : BTN,D08 08H : O1H,FFH,00H

‘09 : BTN,08 09H : 01H,08H,00H

'0A : BTN,09 OAH : 01H,09H,00H

‘0B : ONN,’0E,D08 0BH : O7H,0EH,FFH

'0C : ONN,D00,’0D OCH : 07H,AOH,0DH

‘0D : ANN,’'0B,’OF ODH : 03H,0BH,0FH

'0OE : ANI,D0O1,D02 OEH : 04H,F8H,FOH

'OF : XNN,0L2,D07 OFH : OBH,16H,FEH

10 : CU1,EN 10H : 87H,64H,98H Program end if N greater than E channei 1
11 : CU1,E.,N. 11H : 87H,65H,99H Programend if N. greater than E. channel 2
12 : CU1,F,TU 12H : 87H,66H,C6H Program end if TU greater than F channel 1
13 : CU1,F.,T.U 13H : 87H,67H,C7H Program end if T.U greater than F. channel 2
OL2 : BTN,F_1 16H : 01H,69H,00H Changeover to channel 2

Q00 : BTN,LLL 17H : 01H,B8H,00H Diagnostics output

Q05 : ONN,Y_1,Y_3 18H : O7H,61H,63H Feedback signal h,r,r.,t 1stchannel

Q06 : ONN,Y_2,Y_3 19H : 07H,62H,63H Feedback signal h,r,r.,t

Q07 : ONN,Y_5Y_7 1AH : 07H,65H,67H Feedback signal h,r,r.,t 2nd channel
Q08 : ONN,Y_6,Y_7 1BH : 07H,66H,67H Feedback signal h,r,r..t

Q09 : CBt,N. /N2 1CH : 7DH,99H,26H Feedback signal reset channel 2

Q10 : ANN,11,"13 1DH : 03H,11H,13H Feedback signal program end channei 2
Q11 : CB1,N,/N2 1EH : 7DH,98H,26H Feedback signal program end channel 1
Q12 : ANN,10,/12 1FH : O3H,10H,12H Feedback signal reset channel 1

BLX : BTI,LLL 20H : 02H,B8H,00H

BLW : BTN,LLL 21H : 01H,B8H,00H

BLY : BTN,LLL 22H : 01H,B8H,00H

Q01 : BTN,P15 24H : 01H,F4H,00H Binary output 1, channel 1

Q02 : BTN,P16 25H : 01H,F5H,00H Binary output 2, channel 1

Q03 : BTN,P25 26H : 01H,ECH,00H Binary output 1, channel 2

Qo4 : BTN,P26 27H : 01H,EDH,00H Binary output 2, channel 2

YST : FTR,D02,YST 30H : OEH,F9H,30H F | RemotecontrolH/Aandh,rr. t

FST : FTR,’0C,FST 31H : OEH,0CH,31H F | Remote control channel

WST : FTR,DO1,WST 32H : OEH,F8H,32H F | Remote control I/P

YSM : ONN,’01,lIl 33H : 07H,01H,BDH F | Forcedmanual

YSA : BTN,LLL 34H : 01H,B8H,00H

WSI : BTN, 35H : 01H,BDH,00H Internai after power restoration

WSE : BTN,LLL 36H : 01H,B8H,00H

OKD : BTN,KP5 37H : 01H,84H,00H Directchangeover as long as the F key is pressed
CC2 : ANN,D07,D08 38H : O3H,FEH,FFH Reset 2nd channel

CD2 : BTN,LLL 39H : 01H,B8H,00H

Cl2 : FTRCT2,CI2 3AH : OEH,3BH,3AH Startchannel 2

CT2 : BTLY_4 3BH : 02H,64H,00H

CC1 : AIN,D07,008 3CH : O5H,FEH,FFH Reset channel 1

CD1 : BTN,LLL 3DH : 01H,B8H,00H

Cht : FTR,00,CH 3EH : OEH,00H,3EH Start channel 1

A1 : DIRW 40H : 3DH,D2H,00H Set point output channel 1

A2 : DIRW. 41H : 3DH,D3H,00H Set point output channel 2

A3 : DIR/R4 42H : 3DH,1BH,00H Output remotely adjusted variable

Time settings of section
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Two-channel programmer (continued)

Mnemonic Hexa decimal % | Commentary

D.L :DIRDL 5FH : 3DH,5EH,00H

DR : DIRW 60H : 3DH,D2H,00H

D.R : DIR,W. 61H : 3DH,D3H,00H

DU : DIRTU 62H : 3DH,C6H,00H Time display of section in progress
D.U : DIRT.U 63H : 3DH,C7H,00H Time display of section in progress

E : FIX,+000.6 64H : A4H,60H,80H

E. : FIX,+000.6 65H : A4H,60H,80H . )

F :FIX,+099.9 66H : A4H.70H,BEH J Program end signalling

F. : FIX,+099.9 67H : A4H,70H,BEH

N : MA3,/U2 98H : 41H,18H,00H Section counter channel 1

N.  : MA3,/U6 99H : 41H,14H,00H Section counter channel 2

PO : PWO0,+010.0 9EH : EOH,40H,86H P

P.0 : PW0,+010.0 9FH : EOH,40H,86H P

P1 : PWO0,+050.0 AOH : EOH,40H,9FH P

P.1 : PWO0,+050.0 A1H : EOH,40H,9FH P

P2 : PWO0,4+050.0 A2H : EOH,40H,9FH P

P.2 : PWO0,+050.0 A3H : EOH,40H,9FH P

P3 : PWO0,+080.0 A4H : EOH,00H,B2H P

P.3 : PWO0,+080.0 A5H : EOH,00H,B2H P :

P4 : PWO,+080.0 ABH : EOH,00HB2H | p | [ Settingofrestartvalues

P.4 : PWO0,+080.0 A7H : EOH,00H,B2H P

P5 : PWO0,+070.0 A8H : EOH,COH,ABH P

P.5 : PWO0,+070.0 A9H : EOH,COH,ABH P

P6 : PWO0,+060.0 AAH : EOH,80H,A5H P

P.6 : PWO0,+060.0 ABH : EOH,80H,A5H P

P7 : PWO0,+020.0 ACH : EOH,80H,8CH P

P.7 : PW0,+020.0 ADH : EOH,80H,8CH P

R : MA3,/U3 B4H : 41H,17H,00H Repetition counter channel 1

R. : MA3,/U7 B5H : 41H,13H,00H Repetition counter channel 2

TU : DIR,/U1 C6H :,3DH,19H,00H Currenttime in section (channel 1)
T.U : DIR/US C7H : 3DH,15H,00H Currenttime in section (channel 2)
W MIN,WH, W0 D2H : 47H,DCH,D4H (W | Max. setpointlimitation channel 1
W. : MINNWHW.0 D3H : 47H,DDH,D5H |W | Max. setpointlimitation channel 2
WO : MAXWL W1 D4H : 46H,EOH,D6H W | Min. set point limitation channel 1
W.0 : MAXW.LW.1 D5H : 46H,E1H,D7H W | Min. setpointlimitation channel 2
W1 UWo,/Juo,.w D6H : 2FH,1AH,D2H W | Setpointchangeover I/P 1stchannel
W.1 0 UW4,/U4,W. D7H : 33H,16H,D3H W | Setpointchangeover I/P 2nd channel
W2 : K20,N D8H : 64H,98H,00H Feedback signal section counter times 20 (1st channel) -
W.2 : K20,N. D9H : 64H,99H,00H — | Feedback signal section counter times 20 (2nd channel)
WE : K20,R DAH : 64H,B4H,00H Feedback signal repetition counter x 20 (1st channel)
W.E : K20,R. DBH : 64H,B5H,00H Feedback signal repetition counter x 20 (2nd channel)
WH : FLX,+100.0 DCH : A5H,80H,BEH W | Max. set point limitation channel 1
W.H : FLX,+100.0 DDH : A5H,80H,BEH W | Max. set point limitation channel 2
WL : FLX,+000.0 EOH : A5H,00H,80H W | Min. setpoint limitation channel 1
W.L : FLX,4+000.0 E1H : A5H,00H,80H W Min. setpoint limitation channel 2
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10.4.3 Program controller, continuous output
Basic configuration 62515-0-XX711XX
Unlisted variables are not used (NOP).

Mnemonic Hexa decimal % | Commentary

‘00 : ANI,Q01,Q02 00H : 04H,24H,25H G | Alarmvalue interconnection for BLX
‘01 : ONN,D00,’0A 01H : 07H,AO0H,0AH

03 : ANN,’00,S14 03H : 03H,00H,DBH G | Flashing (BLX)if '00 and S14
‘04 : CT7,W,WE 04H : 97H,D2H,DAH W [ Setpointchangeover Wto WE,if WE-W < 1%
‘05 : FRS,’'04,W_0 05H : ODH,04H,70H W [ Holdsthe set point changeover caused by '04
‘06 : ONN,EA1,EAU 06H : 07H,A1H,A9H U | Outputmonitoring

‘08 : BTN,D07,D08 08H : 03H,FEH,FFH F | Remote control

‘09 : BTN,’08 09H : 01H,08H,00H F | Remote control

'0A : BTN,’09 0AH : 01H,09H,00H F | Remate control

‘0B : ONN,’0E,D08 0BH : 07H,0EH,FFH F | Remote control

'0C : ONN,D00,"0D OCH : 07H,A0H,0DH F | Remote control

‘0D : ANN,’0B,’OF ODH : 03H,0BH,0FH F | Remote control

'0E : ANI,D01,D02 0EH : 04H,F8H,FOH F | Remote control

'0OF : XNN,0L2,D07 OFH : OBH,16H,FEH F | Remote control

11 : CU1E. N. 11H : 87H,65H,99H Program end

13 : CU1F.,TU 13H : 87H,67H,C7H Program end

oL2 : BTN,F_1 16H : 01H,69H,00H 2nd channel visible at the front
Q00 : BTN,LLL 17H : 01H,B8H,00H

Q05 : BTN,W_0 18H : 01H,70H,00H Feedback signalinternal
Q06 : BTN,Y_0 19H : 01H,60H,00H Feedback signal manual
Q07 : ONN,Y_5,Y_7 1AH : O7H,65H,67H Feedback signal programmer mode with Q08
Q08 : ONN,Y_6,Y_7 1BH : 07H,66H,67H See Q07

Q09 : CB1,N.,/N2 1CH : 7DH,99H,26H Feedback signal reset

Q10 : ANN,;11,"13 1DH : 03H,11H,13H Programend

Q12 : CBO,/N1,P7 1FH : 7CH,27H,ACH Z | On/offoutput

BLX : ANN,03,TF2 20H : 03H,03H,49H Red pointer flashes if '03
BLW : BTN,LLL 21H : 01H,B8H,00H

BLY : OIl,'06,TF1 22H : 0AH,06H,48H Output display flashes if '06
Qot : CU7,X,Gt 24H : 8DH,E2H,6EH G | Alarmvalue 1

Qo2 : CU7,G2,X 25H : 8DH,70H,E2H G | Alarmvalue2

Q03 : BTN,P25 26H : 01H,ECH,00H Programmer binary output
Qo4 : BTN,P26 27H : 01H,EDH,00H Programmer binary output
SC1 : BTI,S34 28H : 02H,CBH,00H

YST : FTR,D02,YST 30H : OEH,F9H,30H F | Remote control

FST :ETR,’0C,FST 31H : OEH,0CH,31H F | Remote control

WST : FTR,DO1,WST 32H : OEH,F8H,32H F | Remote control

YSM : ONN,’01,lil 33H : 07H,01H,BDH F | Remote control

YSA : BTN,LLL 34H : 01H,B8H,00H

WSI : BTN, 35H : 01H,BDH,00H

WSE : BTN,LLL 36H : 01H,B8H,00H

OKD : BTN,KP5 37H : 01H,84H,00H Direct changeover if F key is operated
CC2 : ANN,D07,D08 38H : O3H,FEH,FFH F | Remote control reset

CD2 : BTN,LLL 39H : 01H,B8H,00H

Cl2 : FTR,CT2,Cl2 3AH : OEH,3BH,3AH F | Remote control

CT2 : BTI,Y_4 3BH : 02H,64H,00H

CC1 - BT, 821 3CH : 02H,DOH,00H R | Controller characteristic
CD1 : BTN,S26 3DH : 01H,D5H,00H R | Dactionon

Cl1 : BTN,S25 3EH : 01H,D4H,00H R | lactionon

CT1 : AIN,D07,D08 3FH : O5H,FEH,FFH R | Trackinputactivated

A1 : ADD,C9,C8 40H : 48H,5AH,58H Output 1

A2 :U31BW 41H : 17H,44H,D2H Output 2

A3 : DIR/R4 42H : 3DH,1BH,00H Output 3

B : ADD,P1,CH 44H : 48H,AOH,4AH X | Inputweighting /E1

C1  : FLX,+000.0 4AH : A5H,00H,80H X | Inputweighting /E1

C.1 : PT1,+00.10 4BH : F1H,A1H,80H P | Time forsection 1

C2 : FLX,+000.0 4CH -: A5H,00H,80H W | Inputweighting /E2

C.2 : PT2,+00.10 4DH : F2H,A1H,80H P | Time forsection2

C3 : FLX,+000.0 4EH : A5H,00H,80H -

C.3 : PT3,+00.20 4FH : F3H,41H,81H P | Time forsection3

C4 : FLX,+000.0 50H : A5H,00H,80H -

C.4 : PT4,+00.50 51H : F4H,21H,83H P | Time forsection4

C.5 : PT5,+00.50 53H : F5H,21H,83H P [ Timeforsection5

C.6 : PT6,+00.25 55H : F6H,91H,81H P | Time forsection6

C7 : PT7,+00.25 57H : F7H,91H,81H P | Time forsection7
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10.4.3 Program controller, continuous output (continued)

P.4 : PWO0,+080.0
P.5 : PWO0,070.0
P.6 : PWO0,+060.0
P7 :1G3,P8,P7
P.7 : PWO0,+020.0
P8 : SUB,A1,P9
P9 : SZL/N8,Q12
Q : SZH,R,05
R : RL4,WE W
R. : MA3,/U7

S . DIR,/N1

TD : FLX,+0010
TN : FLX,+0040

T.U : DIR/U5

W MINWH WO
W. : MINW.HW.0
W0 : MAX,WL W1
W0 : MAXW.LWA
w1 uwo,wz2 w

W 0 UW4,/U4W.

w2 UW2)Y.1,/U4

W.2 : K20,N.
WE : ADD,P2,C2
W.E : K20,R.

WH : FLX,+100.0
W.H : FLX,+100.0
WL : FLX,+000.0
W.L : FLX,+000.0
X : DIR,B

X.  : DIRX

X0 : MINX,K7
X1 MAXX,K8
XD :SuBBW

A7H : EOH,00H,B2H
A9H : EOH,COH,ABH
ABH : EOH,80H,A5H
ACH : 76H,AEH,ACH
ADH : EOH,80H,8CH
AEH : 49H,40H,BOH
BOH : 15H,20H,1FH
B2H : 16H,B4H,05H
B4H : 6BH,DAH,D2H
BSH : 41H,13H,00H
B6H : 3DH,27H,00H
C2H : A5H,A3H,80H
C4H : A5H,83H,82H

C7H : 3DH,15H,00H
D2H : 47H,DCH,D4H
D3H : 47H,DDH,D5H
D4H : 46H,EOH,D6H
D5H : 46H,E1H,D7H
D6H : 2FH,D8H,D2H
D7H : 33H,16H,D3H
D8H : 31H,F5H,16H
D9H : 64H,99H,00H
DAH : 48H,A2H,4CH
DBH : 64H,B5H,00H
DCH : A5H,80H,BEH
DDH : ASH,80H,BEH
EOH : A5H,00H,80H
E1H : AS5H,00H,80H
E2H : 3DH,44H,44H

E3H : 3DH,E2H,00H
E4H : 47H,E2H,8CH
E6H : 46H,E2H,8EH
EAH : 49H,44H,D2H

X XESSSUSUSSSSSSSU DIV USSNNTIDNTULDUI T

Mnemonic Hexa decimal % | Commentary

C8 : SZL,/N8,S17 58H : 15H,20H,DEH A | Outputcharacteristic

C9 : SIH/R3,817 5AH : 13H,1CH,DEH A | Outputcharacteristic

D : SUB,WE W 5CH : 49H,DAH,D2H W | Setpoint difference

DL : DIRB 5EH : 3DH,44H,00H X | Xdisplay (input 1)

D.L : DIR,DL 5FH : 3DH,5EH,00H X | Xdisplay (input 1) also if programmer
DR : DIRW 60H : 3DH,D2H,00H W [ Wdisplay

D.R : DIRW. 61H : 3DH,D3H,00H W ([ W.display

DU : DIR/R3 62H : 3DH,1CH,00H Y | Ydisplay iscontroller output (channel 1)
DU : DRTU 63H : 3DH,C7H,00H Y | Ydisplay iscurrenttime in section (channel 2)
E 1INV, XD 64H : 3CH,EAH,00H -

E. : FIX,4+000.6 65H : A4H,60H,80H P | Programend

F.  : FIX,+099.9 67H : A4H,70H,BEH P | Programend

G1 : FLX,+100.0 68H : A5H,80H,BEH G | Alarmvalue1

G2 : FLX,+000.0 70H : A5H,00H,80H G | Alarmvalue2

K1 : FLX,+100.0 80H : A5H,80H,BEH X | Inputweighting/E1

K2 : FLX,+100.0 82H : A5H,80H,BEH X | Inputweighting/E2

K3 : FLX,+100.0 84H : A5H,80H,BEH -

K4 : FLX,+100.0 86H : A5H,80H,BEH -

K7 : UCO0,X0,X 8CH : 1AH,E4H,E2H Non-return pointer X0

K8 : UC0,X1.X 8EH : 1AH,E6H,E2H Non-return pointer X1

KP : DIV,/N2,XP 90H : 4BH,26H,ECH - )

M : MAX,XD,N 94H : 46H,EAH,98H G | Absolute value of XD

M1 : SIHM,S15 96H : 13H,94H,DCH G | Changeover UNIPOL/BIPOL
N : SIL,N1,S15 98H : 14H,9AH,DCH G | Changeover UNIPOL/BIPOL
N.  : MA3,/U6 99H : 41H,14H,00H P | Sectioncounter

N1 : ABS,XD 9AH : 3BH,EAH,00H G | Absolute value of XD

P : SZL,WE, 05 9CH : 15H,DAH,05H W | Setpointchangeover WE/W
PO : PWO0,+010.0 9FH : EOH,40H,86H P | Programstartvalue

P1  : MUL/E1,K1 AOH : 4AH,3FH,80H X | Inputweighting/E1

P.1 : PWO0,+050.0 A1H : EOH,40H,9FH P | Restartvalue1

P2 : MUL/E2,K2 A2H : 4AH,3EH,82H W | Inputweighting /E2

P2 : PWO0,+050.0 A3H : EOH,40H,9FH P | Restartvalue2

P3 : MUL/E3,K3 Ad4H : 4AH,3DH,84H Input weighting /E3

P.3 : PWO0,+080.0 A5H : EOH,00H,B2H Restart value 3

P4 : MUL,/E4,K4 A6H : 4AH,3CH,86H Input weighting /E4

Restart value 4

Restart value 5

Restart value 6

On/off output

Restartvalue 7

On/off output

On/off output

Set point changeover WE/W

Set point changeover WE/W
Repetition counter

Disturbance variabie feedforward
Derivative action time default value
Integral action time default value

Currenttime in section

Max. set point limitation W

Max. set point limitation W.

Min. set point limitation W

Min. setpoint limitation W.

Set point changeover I/P

Set point changeover I/P (blocked)

Set point changeover WE — P (blocked)
Feedback signal section counter times 20
Input weighting /E2

Feedback signal repetition counter times 20
Max. set point limitation W

Max. set point limitation W.

Min. setpoint limitation W

Min. set point limitation W.
ChangeoverX=/E1orX=B

Xdisplay same for both channels
Non-return pointer

Non-return pointer

Control deviation
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10.4.3 Program controller, continuous output (continued)

Mnemonic Hexa decimal # [ Commentary

XP : FLX,+0100 ECH : A5H,43H,86H R | Defaultvalue XP

XU : DIR,X EEH : 3DH,E2H,00H P | Xaspossible differentiation source (52/2)
Y : MAO,/R3,Y FOH : 3EH,1CH,FOH Y | Decimal point position of Y display

YO : FLX,+050.0 F2H : ASH,40H,9FH R | Operating point

Y.1 : ADDP,Q F5H : 48H,9CH,B2H W | External setpoint

YH : FLX,+100.0 F8H : A5H,80H,BEH Y | Max. output limit

YL : FLX,+000.0 FAH : A5H,00H,80H Y | Min.outputlimit

YR : UYS/E5,/R3 FCH : 22H,3BH,1CH R | Trackfunction switchable (UY3 blocked)

10.4.4 Program controller, step action output
Basic configuration 65515-0-XX811XX

Differences from program controlier with continuous output.

Mnemonic Hexa decimal | Commentary
Q11 : AIN,R11,R12 1EH : O5H,EOH,E10 A | Controller output lowered
Q12 : AIN,R12,R11 1FH : O5H,E1H,EOH A | Controller output raised
BLY : BTN,LLL 22H : 01H,B8H,00H No output monitoring
A1 FIX,+100.0 40H : A4H,80H,BEH A | Supply current for teletransmitter (20mA)
C6 : FLX,+000.0 54H : A5H,00H,80H Y | Weighting of position feedback signal
DU : DIRY 62H : 3DH,FOH,00H Y | Position feedback signalin bottom display
H : FLX,+001.0 76H : A5H,AOH,80H R | Deadband
Ké : FLX,+100.0 8AH : A5H,80H,BEH Y | Weighting of position feedback signal
P6 : ADD,/E6,C6 AAH : 48H,3AH,54H Y | Weighting of position feedback signal
Y : MUL,P6,K6é FOH : 4AH,AAH,8AH Y | Weighting of position display
YL : FLX,-001.2 FAH : A5H,COH,00H R | Min. outputlimit
10.5 Double indicator
Mnemonic Hexadecimal % | Commentary
‘01 : ANI’02,514 01H : 04H,02H,DBH G | Display of analarm
‘02 : ANL,Q01,Q02 02H : 04H,24H,25H G
03 : ANN,S14,04 03H : 03H,DBH,04H G
‘04 : AN1,Q03,Q04 04H : 04H,26H,27H G
‘05 : ANN,F_0,TF2 05H : 03H,68H,49H B | Markerarrows flash if input not displayed
‘06 : ANN,’07,515 06H : 03H,07H,DCH G | Fetchalarm value from self holding with “+”, “~”
‘07 : ANN,KP1,KP3 07H : 03H,80H,82H G | See’06
10 : CU1,C1 /N1 10H : 87H,4AH,27H G | Alarmvalue1 left
11 : CU1,C.1/N1 11H : 87H,4BH,27H G | Alarmvalue 1 right
12 : CU1,C2,/N1 12H : 87H,4CH,27H G | Alarmvalue2left
13 : CU1,C.2/N1 13H : 87H,4DH,27H G | Alarmvalue 2right
Q00 : BTN,S18 17H : 01H,17H,00H
Q05 : XNN,AL1,"10 18H : O0BH,2CH,10H G | Alarmvalue formation
Q06 : XNN,AL2,’11 19H : OBH,2DH,11H G
Q07 : XNN,AL3,12 1AH : 0BH,2EH,12H G
Q08 : XNN,AL4,'13 1BH : OBH,2FH,13H G
Q09 : XNN,SC1,10 | 1CH : 0BH,28H,10H |G | [ Usedinternallyasmarkers
Q10 : XNN,SC2,'11 1DH : 0BH,29H,11H G
Q11 : XNN,SC3,'12 1EH : OBH,2AH,12H G
Q12 : XNN,SC4,13 1FH : 0BH,2BH,13H G
BLX : ANN,’01,TF2 20H : O3H,01H,49H G | Flashingif analarm
BLW : ANN,TF2,03 21H : 03H,49H,03H G
BLY : ONN,F-1,'05 22H : 07H,69H,05H G| See'05
Q01 : FRS,Q05,Q09 24H : ODH,18H,0BH G | Outputalarmvalue 1left
Q02 : FRS,Q07,Q11 25H : ODH,1AH,1EH G | Outputalarm value 2 left
Q03 : FRS,Q06,Q10 26H : ODH,19H,1DH G | Outputalarm value 1 right
Q04 : FRS,Q08,Q12 27H : ODH,1BH,1FH G | Outputalarm value 2right
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Double indicator (continued)

Mnemonic

Hexa decimal

Commentary

Vi : ADD,E, V2
V.1 : ADD,E. V.2
V2 : 8ZH,C2,'06
V.2 : 8ZH,C.2,'06
W SZL,W1,824
W. . 8ZL,W.1,528
W0 : SZH W2,524
W.0 : SZH,W.2,528
W1 @ VZ5W2 W1
W.1 : VZ5,W.2,W.1
w2 : ADDWH ,WE
w.2 : ADDWHW.E
WE : SZL,WI,S823
W.E : SZL ,W.,827
WH : SZH,WL,523
WH : SZHW.L,827

Wl VZ2,WL,WI
Wl o VZ2WLWI
WL : ADD,X0,X1
W.L : ADD,X.0,X.1
X0 : SZH,E1,522
X.0 : 8ZH,/E2,S26
X1 8ZL,X2,522
X1 : 87ZL,X.2,526
X2 : RAD,/E1
X.2 : RAD/E2

§C1 : CU1,G1 E
SC2 : CU1,G.1E.
SC3 : CU1,G2,E
SC4 : CU1,G.2,E.
AL1 : CU1V.G1

AL2 : CU1V.,GA1
AL3 : CU1V1,G2
AL4 : CU1,V1,G.2

YST : BTN,LLL
FST : BTN,LLL
Al DIRE
A2 : DIRE.

Ct1 : FLX,+001.0
C.1 : FLX,+001.0
C2 : FLX,-001.0
C.2 : FLX,—001.0
DL : DIRE

DL :DIRE. .
E . ADDWO,W
E. : ADDW.O.W.

G1  : FLX,+100.0
G.1 : FLX,+100.0
G2 : FLX,+000.0
G.2 : FLX,+000.0
K7 : UX0,PO.E
K.7 : UC1,P.OE.
K8 : UCO,P1,E
K8 : UC1,P.1E.
PO : MINE K7
P.O : MINE. K7
P1 : MAXE K8
P.1 : MAXE. K8
\ : ADD,E,VO
V. : ADD.,E.,V.0
VO : SZH,C1,06
V.0 : SZH,C.1,06

CEH : 48H,64H,DOH
CFH : 48H,65H,D1H
DOH : 16H,4CH,06H
D1H : 16H,4DH,06H
D2H : 15H,D6H,D3H
D3H : 15H,D7H,D7H
D4H : 16H,D8H,D3H
D5H : 16H,D9H,D7H
D6H : ABH,D8H,D6H
D7H : ABH,D9H,D7H
D8H : 48H,DCH,DAH
D9H : 48H,DDH,DBH
DAH : 15H,DEH,D2H
DBH : 15H,DFH,D3H
DCH : 16H,EO0H,D2H
DDH : 16H,E1H,D3H

DEH : A8H,EOH,DEH
DFH : A8H,E1H,DFH
EOH : 48H,E4H,E6H
E1H : 48H,E5H,E/H
E4H : 16H,3FH,D1H
E5H : 16H,3EH,D5H
E6H : 15H,E8H,D1H
E7H : 16H,E9H,D5H
E8H : 4DH,3FH,00H
E9H : 4DH,3EH,00H

28H : 87H,6EH,64H
29H : 87H,6FH,65H
2AH : 87H,70H,64H
2BH : 87H,71H,65H
2CH : 87H,CAH,6EH

2DH : 87H,CBH,6FH
2EH : 87H,CEH,70H
2FH : 87H,CFH,71H
30H : 01H,B8H,00H
31H : 01H,B8H,00H
40H : 3DH,84H,00H
41H : 3DH,65H,00H
4AH . A5H,AO0H,80H
4BH : A5H,AO0H,80H
4CH : A5H,A0H,00H
4DH : A5H,A0H,00H
5EH : 3DH,64H,00H
5FH : 3DH,65H,00H
64H : 48H,D4H,D2H
65H : 48H,D5H,D3H

6EH : A5H,80H,BEH
6FH : A5H,80H,BEH
704 : A5H,00H,80H
7tH : A5H,00H,80H
8CH : 1AH,9EH,64H
8DH : 1BH,9FH,65H
8EH : 1AH,AO0H,64H
8FH : 1BH,A1H,65H
9EH : 47H,64H,8CH
9FH : 47H,65H,8DH
AOH : 46H,64H,8EH
A1H : 46H,65H,8FH
CAH : 48H,64H,CCH
CBH : 48H,65H,CDH
CCH : 16H,4AH,06H
CDH : 16H,4BH,06H

OO0 OOOOH XXXXXXXXXX XXXXXXXXXXXXOOOO|%

ODOOOXXXXXXXXOOOOH XXXXOO0OOO0>»

Hysteresis alarm value G2
Hysteresis alarm value G.2
Resolution of self holding
Resolution of self holding
Additional delay on left
Additional delay on right

SeeW .
SeeW.

SeeW

SeeW.

Additional root extraction on left
Additional root extraction on right
See WL

SeeW.L

See WL

SeeW.L

Delay 4” on left

Delay 4” onright

Changeover linear/root extracted on left
Changeoverlinear/root extracted on right
See WL

SeeW.L

See WL

SeeW.L

Root extraction on left

Root extraction on right

Comparison G1/E
Comparison G.1/E.
Comparison G2/E
Comparison G.2/E.
Comparison (E+C1)/G1

Comparison (E.+C.1)/G.1
Comparison (E+C2)/G2
Comparison (E.+C.2)/G.2
Switch off alarm pointer left
Switch off alarm pointer right
Output 1 = input 1

Output2 = input 2
Hysteresis G1 left
Hysteresis G.1 right
Hysteresis G2 left
Hysteresis G.2 right

Input 1 atleft hand display
Input 2 at right hand display
Weighting of input 1
Weighting of input 2

Alarm value 1 forinput 1

Alarm value 1 forinput 2

Alarm value 2 forinput 1

Alarm value 2 for input 2
Non-return pointer min. input 1
Non-return pointer min. input 2
Non-return pointer max. input 1
Non-return pointer max. input 2

Hysteresis alarm value G1
Hysteresis alarm value G.1
Resolution of self holding
Resolution of self holding
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11 Graphic representation of the

; Single-channel Two-channel
hook-up lists
{E1
The graphic representation of the hook-up list does not contain all ML M 8
details. Only those parts necessary for understanding the function P I_ . ADD =
and important for own configurations are shown. I_
In cases of doubt the hook-up list FLX FLX
information in Section 10 applies.
IE2
= P2
ML anp
) K2 I_ 0 !—
11.1 Measured value processing
11.1.1 Input weighting FLX FLX
The analog inputs are weighted in the input. This weighting is not
shown in the following representations.
Exception: Track input E5 is injected without weighting. JE3
VI L moL | B
4 ADD
K3 l_ (¥] I_ K1 |— R [—
. . FLX FLX FLX FLX
11.2 Set point generation
11.2.1 Fixed value/cascade, single and two-channel
WE and W.E are the weighted inputs /E2 and /E4. i
o , muL R Mo |22 WE
The configuration comprises two parts: l_ A ADD |
K& 4 K.2 €2
The internal set pointis formed according to Fig. 4.4 in Section 4.4. I_ |_
On changeover to external set point, P = 0 as long as Wl ~ WE < FLX FLX FLX FLX
1%. Q initially has the same value as W and approaches the value
of WE with the time constants of RL4 (100%/16s).
As P is still 0, W is the same value as Q. If the difference Wl — WE "
becomes < 1%, '04 and '05 become = 1 and P and Q are switched 5 ADD : I s
over. P = WE and Q = 0. This switch position is retained until the YR c.s|_ x.sl—
RS flip-flop is reset by switching back to internal set point W_0 K
(W_4) =1. JL¥] FLX FLX
The variables in () indicate the second channel.
1E6 [E6
Aop | v aop | v
11.2.2 Cascade controller MIL |— ML —
) e c6 |_ K6 [— 3 l— K6 l—
Set point generation in the master controller of the cascade control- |
ler differs only slightly from the circuits of the single or two-channel FLX FLX FLX FLX
controllers without channel logic (see Fig. 11.3 a). Changeover to -
“E” is however usually blocked. (877BH, see 6.3). Fig. 11.1 Input weightings
JL e .
; 05 0% WL 1009 WH
B c17 (0{7)_ FRS foagy A Wbl py —l“w'm
w_o
WE W_.8 (W.i) ST b W
e o NN RUN o e T CTHY oo Bl
A ) BLAL il
5 e
fLd (r.) o
s
+
|| s ]

Fig.11.2 Setpoints
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in the slave controller set point generation is reduced to direct
changeover of “c” and “o”. Limitation by W.H. and W.L is still pos-
sible. For favourable control dynamics however, the output limits of
the master controller effective in the same way should be used at
this point.
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Fig. 11.3  Set point formation, cascade controller

11.2.3 Program controller

)

a
I
l ~ v ] w
|
|
b

I—"*uwl.

) —
=

: P \A]

I
|
|
|

2nd channet

1st channet

1-1352011

Fig. 11.4 Set point formation, program controller

Fig. 11.4 a shows the complete programmer, highly simplified. In
the programmer, though changeover between the program set
point and an “internal set point” is configured, it is normally
blocked. (877BH = 25H).

In the controller section (Fig. 11.4 b), double changeover is provi-
ded between

E = external set point (changeover blocked 877BH see 6.3)

P = program set point

| = internal set point

Set point limitation is possible both in the programmer and in the
controlier section.

11.3 Fixed value/cascade input, single-channel
The fixed value/cascade input circuit forms the control difference
XD=B-W.

The two selector switches have the following function:
S32=1:X=B S31=1:A2=W
S$3/2=0:X=/E1 S31=0:A2=B

DIk o
|
B
W suB i
w
DR |
K]
to— A2 iwm
P 141
X

Fig.11.5 Fixed value/cascade input, single-channel 113408

11.4 Fixed value/cascade input, two-channel

The input circuitis duplicated. The variables used are distinguished
by the point in the name.

The control difference is calculated as XD = B-W.

The selector switch has the following function:
S3/2=1:A4=8B
83/2=0:A4 =B.

XU
R |—
X
—{ OR
DL
1 DIR
i
X0
W SuB
R
— DIR 0
-3 AL
o 43
™
XU
R
X.
$—1 DR
0L
»—1{ DIR
B.
X.0
W. Sus
LR
—l DIR | OR
1- 13489

Fig. 11.6 Fixed value/cascade input, two-channe!
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11.5 Multi-component input
B, F1 and F2 are the weighted inputs /E1, /E3 and /E4.

B =K1./E1+C1
F1=K3-/E3 + C3
F2 = K4 -/E4 + C4

11.6 Ratio input

11.6.1 Forming the control difference ($3/2 = OFF)
B, F1 and F2 are the weighted inputs /E1, /E3 and /E4.

B =K1./E1+C1
F1=K3-/E3 + C3

oo LU F2 = K4 - /E4 + C4
5n U33
533 The control difference is calculated as follows:
/81 X XD=B-W:k (F1 + F2)
”‘m Fig. 11.9 shows the simplified circuit for calculating XD.
$32
w Y0 To displace the zero (excess air) the setting of C1 is used.
$UB
B
ADD 01 o
—| K B
?3
— F1 P3| L
t3_ A0 *sup} o | aw LT | s L
PL _Fj— bmmmeeem 1o o MUL
ch ADD [T o
— 1-13473 o4 ADD F---9
1-1352013
Fig. 11.7 Multi-component input
Fig. 11.9 Simplified calculation circuit for XD
To the actual value B is added the difference of F1 and F2.
F=F1-F2
K=B+ (F1-F2)
The control difference XD = B + (F1 —F2) - W
The selector switches have the following function:
832=1:X=K=B+ (F1-F2)
83/2=0:X=/E1
83/3=1:XU=F = (F1-F2)
S3/3=0:XU=8B
1E1 DIR !
/E3 i X2
AN P Vi
w
199,9° WH 0° o8
gl NPy ] Fux L
oL
8 —
; DIV !
v
P3
=] F1
Ly ] ano | & o |l 2
MAX
j f (B}
0% o0 Lz c
—tot J J w
: v — C.
U32 N MIN ] A2
[ I U3
532
PL_ F2 }
¥ ADD . an §$32
- 0 /o___m : J
000
4532 U3 to -
Fig. 11.8 Ratio input circuit (complete) 5314 E
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11.6.2 Ratio display 11.6.4 Special ratio circuit (53/2 = ON)

The ratio actual value is calculated as follows: The ratio circuit described in Technical Information 30/62-1070 is
invoked with S3/2 in position “ON”.

- B
V= F+r2
. w
The range is 0...2. .
P3
3 f A BN =M suB X
3 max £
) [ r
o Ch ADD |- — v :
PER QLN it v
iniaininle ADD F Wi MN F----~ AL
Pe T | 1-13520/8
ch | ADD -
11 DiR X Fig. 11.12 Ratio circuit as described in 30/62-1070
IE3 R X2 o
rmsan  1he control deviation is calculated as follows:
XD =B~ W . MAX(F1,F2)
Fig. 11.10 Calculation of the actual ratio Output A2 = MIN(B/W,F2)
For test purposes input /E1 is assigned to variable X and /E3 to
variable X2.
11.7 Extreme value selection
B, F1 and F2 are weighted inputs /E1, /E3 and /E4.
=K1-/E1+ Ct
F1 =K3-/E3 + C3
11.6.3 Matching the analog displays F2 = K4 -/E4 + C4
As the full computational range is frequently not used in the display,
the display range can be limited for V (= ratio actual vaiue) and W The switches have the following function:
(= ratio set point) in parallel. S3/1 =1: Wi = MIN/MAX(W, F1, F2)
The formulae used for this are: A2 =WiI
83/1 =0: X = MIN/MAX(B, F1, F2)
DL= \)/1__\</00 Actual value A2 =X
W-Vo . 83/2=1: MIN selection
DR = Set point
vi-vo SeP $3/2=0: MAX selection
The selector switch has the following function:
83/1=1:A2=DR
S3/1=0:A2=DL
B X
3
A
| "
S8 ——
vi
FLX
WE T 17 531
B Wi
Fx |4 s [ - F
4] MAX WLl lwu
w 532
V2 f
SuB - IR - i Wl

v.2
§
uB DIV I

T-13420M2

11352015

Fig. 11.11  Matching the analog display Fig. 11.13 Configuration of extreme value selection
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11.8 Alarm values

o [—g
1 e |
T nml 0
[} ANI ONN 02
q]
™% FLX _’— ANN ANN BL
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" A fo7 T |oez) 102 —-
cu7 —
7
. ;‘[L% 004 004 El
+100% m e’
10
MAX | —$u -
n
L aps M | | L
o3It su| M
$15 t
-000% Bl ik LT3 LL'EE g
2¢y7 1-13485
no
L Max | M
g L sl tsm
__,—o-T S15
$15

Fig. 11.14 Configuration of alarm values

Q01 to Q04 are the binary outputs of the alarm monitor. Binary
variables '00 to '03 collect the results of this monitor so that if S14
= ON the red pointer flashes in the event of an alarm.

$15=0FF r

§15=0N

!

—X0

Fig. 11.15 Amount of controf deviation
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N

The amount of the control deviation is formed in accordance with
Fig. 11.15. This unusual structure manages without binary varia-

bles.



11.9 Display sub-assembly
The three analog displays on the front panel contain
a) the analog values DL, DR and DU

b) binary variables BLX, BLW and BLY which switch off the

respective display if they take on the value 1.
BLX is driven by the alarm values (see 11.8),
BLY by the output monitor (see 11.14).

The digital displays can each be switched on and off individually

(see 6.4).

LI Y
ow JBLL
IS [
o — 12
LI R
i BLW

|

BIN

U
183 ] n|n4’

Fig. 11.16 Display sub-assembly
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S;I;ct Value Addresses
XWY,XDD | 8760H—
s | G1,G2.G3,G4 8778H
X,W,Y,XD,D,G1
G2,G3,G4,XP,TN| 8760H-—
syz=ox | TD,YOYLYHWL  8778H
WH, X0,X1
@ Allused
variables
8758H—
| = Internal 875FH
E = External 877BH
8735H
8750H~
8757H
8778H
8735H
8748H—
12 H = Manual 874FH
b A = Automatic 8779H
8735H

Table 11.1 Displays

11.10 Non-return pointers

The non-return pointers (X0 and X1) are generated in such a way
that their output value is compared with the instantaneous value of
X by way of an extreme value selection. If there is a difference, MIN
selection takes the smaller and MAX selection the greater value as
the new output.

Single-channel/1st channel resp.

X

MIN X8

K7[
N

CLEARD

[}

K8

X1

MAX

2nd channel

X.

X8

=

CLEAR1

K8 ]}

X1

MAX

Fig. 11.17 Non-return pointers 1-13490

By way of the CLEAR function both inputs of extreme value selec-
tion are combined with the measured value and in this way the out-
put is set to the instantaneous value of X.
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11.11 Control

Fgs. 11.18 and 11.19 show the unconfigurable control modules.
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Fig. 11.18 Continuous control module
e = Input for control deviation (XD)
pv = Differentiation input for freely configurable process
variable
st = Input for disturbance variable feedforward
Xp = Input for value of proportional range
Th = Input for value of integral action time
Td = |nput for value of derivative action time
SP = Input for value of operating point
Ymax = Input for value of upper output limit
Ymin = Input for value of lower output limit
Yr = Feedback input (track input)
D = Qutput of D action
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Figs. 11.20 and 11.21 show how these modules are integrated into
the configuration.
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Xv = Output of feedback in D action

PDS = Qutput sum of P action, D action and disturbance
variable

| = Integrator output

Y = Controller output

CHAR = Reverse action characteristic

DON = D action active

ION = Integrator active

TRACK = YRactive

MAN = Manual operation

S2/2 = Switch to select the signal to be differentiated

S2/3 = Switch to select the derivative gain

S2/4 = Switch to disconnect the P action
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Fig. 11.19 a Control module for step action controller 1st channel
e = Input for control deviation (XD) TRACK  =YRactive
pY = Differentiation input for freely configurable process MAN =Manual operation
variable 82/2 = Switch to select the signal to be differentiated
st = Input for disturbance variable feedforward S2/3 = Switch to select the derivative gain
Xp = Input for value of proportional range S2/4 =Switch to disconnectthe P action
Th = Input for value of integral action time MEHR = Controller output “raise”
Tq = Input for value of derivative action time WENIGER = Controller output “lower”
SH = Input for value of dead band M = Pulse converter output “raise”
Ymax = Input for value of upper output limit wi = Pulse converter output “lower”
Ymin = Input for value of lower output limit DPS =Three-position switch, response threshold + SH
Yp = Feedback input (track input) release threshold + SH/2
y = Feedback signal of position T/B =Ternary/binary converter
D = Qutput of D action v = Locking
Xv =Output of feedback in D action M =Ternary signal (+1/0/-1}
| = Output of pulse converter (| action) (N) =Denominator in division
MOD = Output of follow-up circuit 4Taste =keyd
CHAR = Reverse action characteristic b-Taste =key)
DON =D action active
ION = Integrator active
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Fig. 11.18 b Control module for step action controller 2nd channel
e = Input for control deviation (XD) TRACK =YRactive
pY = Differentiation input for freely configurable process MAN =Manual operation
variable 82/2 = Switch to select the signal to be differentiated
st =nput for disturbance variable feedforward S2/3 = Switch to select the derivative gain
Xp = Input for value of proportional range S2/4 = Switch to disconnect the P action
Tnh = Input for value of integral actiontime MEHR = Controller output “raise”
Td = Input for value of derivative action time WENIGER = Controller output “lower”
SH = Input for value of dead band Mi = Pulse converter output “raise”
Ymax = Input for value of upper output limit Wi =Pulse converter output “lower”
Ymin = Input for value of lower output limit DPS =Three-position switch, response threshold + SH
Yp = Feedback input (track input) release threshold + SH/2
y = Feedback signal of position T/B =Ternary/binary converter
D = Qutput of D action \'% = Locking
Xv =Output of feedback in D action M =Ternary signal (+1/0/-1)
! = Qutput of pulse converter (| action) (N) = Denominator in division
MOD = Output of follow-up circuit 4Taste =keyd
CHAR = Reverse action characteristic P-Taste  =keyh
DON =D action active
ION =Integrator active
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11.12 Programmer

Figs. 11.22, 11.20 show the structure of the unconfigurable pro-

grammer module in the configuration.
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Fig. 11.23 Programmer, 2nd channel and program controller 2) Notin program controller.
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11.13 Mode selector switch
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Fig.11.24 Mode selector switches (single-channel)

Fig. 11.24 shows the mode selector switches and their control.
Section 6.3.1 describes which of the possible switch settings are
enabled and what characters are displayed.

in multi-channel units remote control of the mode selector switches
is much more extensive. They are described in Sections 11.15.1 to
11.15.4.

11.14 Output _
11.14.1 Continuous controller

The output circuits include the function continuous output and on/
off output.

First the output value of the control module is assigned to the output
display DU and the variable Y, the decimal point position for Y being
adjusted at the same time.

Key to Figs. 11.22 and 11.23:

w = Program set point

tA = Time base in section in progress
m = Number of sectionin progress

r = Number of completed loop passes
Wm = |nitial restart value of sectionm
Wm+1 = Final restart value of sectionm

Tm = Duration of section mfor 100 %
RESET  =Reset,m=0,risretained

ANF_0 = Startwithm=1andr=0
ANF_NAB = Jump to start of next section
KANAL_2 = Channel 2in operator panel

Hand = Input for “halt” mode, w can be adjusted by hand
REPET = Inputfor “repeat” mode =r.*
B_STEP = Switchforward one step

The output characteristics is switched over with switches SIH and
SZL which are driven by S1/7.

By way of a D/A converter (not illustrated) the value of A1 goes as
a current signal to output A1.

The value of At is continually converted to a proportional mark/
space ratio for on/off operation. By suitable selection of hysteresis
and integrator time constant the switching frequency can be altered
within wide limits.

The switching frequency depends on the duty cycle and reaches its
maximum with an output of 50 %. When delivered, the controller
switches 6 times a minute at a duty cycle of 50 %. For a different
switching frequency, the addresses named in the table below must
be changed.

OQutput

/83 0 !

@J
.
L.!'“1 A2 d1

2nd channel

prepared

113516
Fig. 11.25 Output circuit continuous including on/off

n Address 84AC Address 8740
min contents contents
1 78 =2min 7D=125%
2 3F= 63%
3 77=25s C8=20.0%
4 96 =15.0%
5 78=120%
6 76 =10s FA=250%
7 D6=21.4%
8 BC=18.7%
9 A7=16.7%
10 96 =15.0%
12 7D=125%
15 64=10.0%
20 4B= 75%
25 3C= 6.0%
30 32= 5.0%
39 26= 3.8%
50 1E= 3.0%
60 19= 25%
Table 11.2
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Individually, the switching times can be calculated as follows:

T(84AC) - H(8740)

ton= (1-y) switch on time
toff = T(B4AC QH 8740)  gpitch offtime
= J(B4AC)-H(BT40) . popo

y-(1-y)

T(84AC) - H(8740)

25.0 % max. cycle time

tmax =

T = Time constant of integrator used in address 84AC (2nd chan-
nel 84AD)

H = Hysteresis of comparator used in address 8740 (for both
channels)

The output circuit for the 2nd channel is already prepared in the
single-channel units. Only the modules in dotted lines are added
when the two-channel! unit is loaded.

11.14.2 Step action output

The outputs of the control module are assigned directly to the
binary outputs Q12(Q10) and Q11(Q09). The output characteristic
is defined by the wiring to the servodrive.

For the position feedback signal the weighted input /E6(E5) is used
for Y(Y.) and DU(D.U).
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Fig. 11.26 Step action output

11.14.3 Output monitor

If the current preset by the controller does not flow in the monitored
outputs A1 and/or A2, the output monitor EA1 or EA2 responds.

EA1/EA2 = 1 (see 6.9).

Single-channel

EA1

‘06

EAU ONN

ol

TF4 [

Two-channel (also step-action controlier)

EA1
EA2

EAU

0NN

09

—

(C.8)

ALY
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ORN

TFL

Fig. 11.27 Output monitor
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If one of the conditions occurs, the output display starts to flash
(BLY).

No output monitor is provided for the step action controller. It can,
however, be constructed to the same pattern if the supply currents
for the position feedback signal are to be monitored.

11.15 Diagnostics output
The diagnostics output combines a series of test routines (see 6.9).
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Fig. 11.28 Diagnostics output

11.16 Remote adjustment of values
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Fig. 11.29 Remote adjustment of values

11.17 Remote control
11.17.1 Single-channel controller
The configuration is contained in Fig. 11.20.

11.17.2 Two-channel controller without channel logic
(451, 551, 651)

As described in Section 4.4, if several logical operators are connec-
ted in sequence one cycle respectively is required for processing a
command.

D01 and D02 have a reversed switch function. (Open input = 1).
Two different switch sequences must be noted:

1. Changeover of the controller visible on the front of the controller,
i.e. DO7 and OL2 are equal and 'OE = 0. Switch pulses from D01
or D02 do not reach FST. With their positive edge (= is the
negative edge of the sensor) they switch the mode over directly
with WST or YST.



2. Changeover of the controller not visible on the front, i.e. DO7 and - YM
OL2 are not equal. '0E = 1. A switch pulse from DO1 or D02 rea- L — ——
ches FST after 4 cycles. Only when changeover to the other 060
channel has been accomplished may the mode changeover be oNN ‘oc FST
effected by taking the pulse at D01 or DO2back viaWSTor YST. | . T FIR
The input pulses at D01 and D02 must hence be applied forat wy |-O Lo
least 4 cycles. [

191 ,
1o | | AW 0
L FTR ¥ST
TR Ws1
KPS - 0KD
Fig. 11.30 Remote control of two-channel controller 1-13556

11.17.3 Program controller and two-channel programmer

In the program controller the control largely corresponds to that of

the two-channel controller. In addition, the changeover to “hait”

(YST) invoked by the RESET function (D08) may only be accom-

plished if the programmer is selected (FST).
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Fig. 11.31 Program controller Fig. 11.32 Two-channel programmer
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11.17.4 Cascade controller and override controller
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Fig. 11.33 Cascade controlier

The upper part of Fig. 11.33, starting at inputs D02, D07 and OL2,
corresponds in structure to the control circuits of the two-channel
controller. DO1 is notincluded here as the W switch is not devided.

The lower part ensures that channel 1 always remains at automatic
irrespective of what commands are given via D00 (forced manual)
or D02 and DO7.
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Fig. 11.34 Override controller

The override controller differs in the remote control only in that the
W switch is divided. DO1 and D02 are therefore initially combined
as in the other two-channel units.

If the slave controller (master controller) is at manual and the
master controller (override controller) switched to the front, it is no
longer indicated that the control loop is not set to automatic.

In order to signal this, in the circumstances described the display
“A” next to key 12 is made to flash. NDI causes the flashing to be
suppressed on switchover to MONITOR or similar displays.
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Fig. 11.35 Mode monitor

11.18 Channel logic
11.18.1 Cascade

Fig. 11.36 shows the interconnection of the two channels. With
open cascade “0” or “H” the output of the master controller is stee-
red to X. so that at the moment of changeover the control deviation
at the slave controller is zero and the transfer is bumpless.
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Fig. 11.36 Cascade controller 1

11.18.2 Override controller

Figs. 11.37 and 11.38 show the connection of controllers for over-
ride control. In Fig. 11.37 the max. limits of the control outputs are
set and hence the smaller of the two output signals selected.
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Fig. 11.37 Override control, min selection LS
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Fig. 11.38 Override control, max. selection

In Fig. 11.38 the greater of the two output signals is selected by
setting the min. limits.

11.19 Double indicator
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Fig. 11.39a Double indicator, left-hand display
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Fig. 11.40 Alarm value configuration of indicator (detail from Fig. 11.39 a)
The double indicators contain no special features in their configura- €2 >0;'12 =0
tion (Fig: 11.40). Only thg formation of the adjustable switching E sc3 | Q11 [E+V2] AL3 | Qo7 | Qo2
hystgres1s up to 100% differs from the procedures described (in G2 0 0 G2 1 1 1
Section 6). G2 0 0 G2 0 0 1
G2 1 1 G2 0 0 0
G2 0 0 G2 0 0 0
G2 0 0 G2 1 1 1
This circuit provides the following options:
a) Adjustable hysteresis —100.0 to +100.0 % C2<0;12=1
Positive values (C2 > 0) give a MAX contact (transition from 1 E SC3 | Q11 |[E+Vv2| AL3 | Q07 | Q02
to 0 if value exceeded). G2 1 0 G2 0 1 1
Negative values (C2 < 0) give a MIN contact (transition from 1 G2 1 0 G2 1 0 0
to 0 if value fallen below). The switching slope is always assi- gg (1) 8 gg 1 8 g
gned to the set value (e.g. G2). G2 1 0 G2 0 1 1
b) The self-holding that occurs with large hysteresis can be elimi- Table 11.3
nated by simultaneously operating keys “+” and “~".
Note:

Table 11.3 shows the switching status of the different variables:
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The W switch and the Y switch are not available. The F switch can-
not be configured.



12 Use of data storage
(EEPROM + tape)

12.1 Loading from the EEPROM
The EEPROM must be located in socket 19 (above the battery.

Special configurations, parameters and autocal data are stored in
the optionally available EEPROM. The storage volume is large
enough for two or (with EEPROM 2732) four different programs.

If the EEPROM was loaded in a different unit, the autocal data must
not be used.

The necessary switch positions are shown in Table 12.1.

12.3 Storing single lines

In the EEPROM (IC 19) of controller PS there are 2 times 16 (in
EPROM 2732A 4 times 16) sectors available in each of which can
be stored 16 programs lines. These sectors are also used to store
the time programs for the programmer/program controller (see
Operating Manual 42/62-61-...).

Individual lines can be stored with the aid of routine E, which is not
described in the above manual.

This routine is useful if identical program lines are to be copied to
several configurations.

As a sector can only be reloaded in its entirety, only continguous
program lines should be stored in a sector.

Type inF;/?(ggg?)F Plug-injumpers | Programs
[o o]
52B13 A g 2 2
Switch | EEPROM |EEPROMA|EEPROMB [ Tape 2 2
SN X ON = Without autocal data 8 o
OFF = With autocal data X2816A B O 2
S1/2 X ON | OFF o o
S1/3 ON OFF B
S3/5 Write protection = ON 2816 c ° 2
sS4 RCL PROGM [ LOAD g
S5 Operate o o
S4 x RCL PARAM 2732A D ) Bt "
S5 X Operate EPROM o o
Table 12.1 x = any

12.2 Storing configurations in an EEPROM"

Switch EEPROMA | EEPROMB |  Tape
S4 STOPARAM
S5 Operate
SN ON = Withour autocal data
OFF = With autocal data
S1/2 ON | OFF x
S1/3 OFF = Priority X
S4 STOPROGM SAVE
S5 Operate
Table 12.2 X = any

Before storing configurations, check that the plug-in jumpers S
(Table 12.3 and Fig. 12.1) are correctly connected.

If the jumpers are withdrawn or only plugged in on one side, the
EEPROM is write protected.

If S1/3 is set to “OFF” when storing, the stored configuration is
given a priority code and automatically reloaded in the event of a
RESET. It should therefore contain the parameters. (STO PARAM
prior to saving). If more than one configuration is stored in this way,
the one last stored with S1/3 OFF is loaded.

If it is intended to use the EEPROM in other units too, the autocal
data should not be stored.

The necessary switch positions are shown in Table 12.2.

O = Jumper operational
o——o0 = Jumper not operational (= parked)
* see Operating Manual

Table 12.3. Possible EEPROMs and arrangement of plug-in jumpers

Procedure:

W Remove write protection from EEPROMSs.
B Select and start monitor
routine MC 0012
M Select routine “E”
key 12
B Choose sector 0...F
B Select afree line in
the sector with
key 18.
B Store program lines
according to Table 12.2.

Sector
Line

Routine

12.4 Calling individual lines

Monitor routine MC 0011 can be used to load individual sectors with
16 program lines each to RAM without changing the other program
parts. Having selected the right sector, loading is accomplished
according to Table 12.1.

12,5 Saving on a disc

The RAM data can be saved on a disc using the configuration
program PROKON or the call-up documentation program
PRODOK.
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12.6 Tape interface

A standard audio cassette unit can be connected at the “SER” con-
nection (see fold-out illustration on last page). The controller is con-
nected with a cable having the special plug on the controller side
and two jack plugs of 3.5 mm diameter on the cassette unit side.
See spare parts list for Catalog No.)

“SAVE” = Save unit data on tape
“LOAD” = Load unit from tape
“VERIFY” = Check data on tape

“SAVE” requires a connection from controller to microphone input,
“LOAD” and “VERIFY” to the headphone output, In many cassette
units the connection to the microphone input and headphone out-
put cannot be maintained at the same time. This is shown by the
fact that both yellows LEDs light and the load or save operations do
not function. In such cases the line not used must be disconnected.

For “LOAD” and “VERIFY” the output level (loudness) of the cas-
sette unit must be set so that the yellow LED SIA is brightly lit.

12.6.1 Saving the configuration on tape

Before the configuration — including the parameters saved with
STO PARAM —can be transferred to tape, it is necessary to decide
whether the calibration data (see Table 12.2) are to be stored too.
As this data is specific to the unit, it is normally recommended not
to save it at the same time.

“SAVE”

W Connect cassette unit at microphone input (white plug) and
switch on.

B See switch S1/1

B Switch S4 to "SAVE CAS” and press S5. The controller shows
Cs in the digital display and asks for
an F number (file number). The data
record is stored on tape under this
number (name). The F no. is dis-
played next to keys 12 and 18 and
altered with these keys between
0...FF.

B Wind tape to a free position and start recording.

B Start controlier with key a.,
The display Cg and the hex number
8400 are shown in the digital display.
In approx. 1.5 minutes the memory
contents is written to the tape. This
procedure can be followed on the
changing display.
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Saving terminates at counter status
87DF (without autocal data) or at
87FF.

After saving is complete the control-
ler displays “End” instead of the last
memory address.

“VERIFY”

Rewind tape.

Connect unit via headphone jack (black plug).
Turn switch S4 to “VERIFY” and press key 5.

The units asks for the F no. (the
name) of the data record on tape with
which the current configuration is to
be compared.

Input is accomplished with keys 18
and 12 next to which the set value is
read.

W Start controller with key a.
M Start tape.

In the digital display C, appears with
the same data as during saving.

If the tape contents coincide with the
memory contents the controller dis-
plays “End”. If tape and memory con-
tents do not coincide, an error mes-
sage is given. In both cases key S5
must be pressed before “VERIFY” or
“SAVE” can be started again.

12.6.2 Load of the controller from tape

Loading the controller from tape is the same as saving to tape

Switch 4 must be in position “LOAD
CAS". CL appears in the digital dis-
play.

Loading the autocal data is only per-
mitted if it originates from the unit to
be loaded.



13 Examples

The examples show some interesting problems. The variables
used here are not always free. Before using an example it is there-
fore necessary to check whether these are still free in the basic con-
figuration used. When defining other variables, follow the instruc-
tions in Section 4.

The representations in Section 11 are also worthy of note as other
examples.

The Technical Information Publications also provides assistance
for individual applications.

Explanation of the different examples

13.1

13.2

13.3

13.4

13.5

13.6

13.7

Control with dead zone

For an adjustable range (dead zone) the control deviation
is always set to 0 via a selection circuit. The dead zone is
set symmetrically to the zero with variable TO.

Slide register (dead time)

The value of the variable B is assigned to variable X, being
delayed. When assigning variables for the registers,
attention must be paid to the ascending hex figures from
the input to the output of the slide register.

The increase depends on the number of registers and the
clock time. The clock time is determined by the integrator
time constant and the variable TO. By dimensioning
accordingly, it was possible to set the delay time directly
in seconds with the variable TO.

TO-TI-N T0-10-10
100% = 100% =10

Tdelay (s)=

TAO splitting

Free linearization via 17 restart points is possible with
table function. Frequently not all restart points are
required, which means that one can distribute the TAO
among several characteristics.

Switch-on delay

A signal is sent by input D01 with a freely adjustable delay
to binary output Q10. The delay time depends on the
integrator time constant and the variable K.

Switch-off delay

As opposed to example 13.4, a decreasing signal is
delayed here.

Limitation of the modification speed

It is possible to limit the modification speed using the
Op codes RL1 to RLC. However, these Op codes do not
permit adjustment of the time constant.

In the examples various gradients are adjusted for
ramping up and ramping down directions, using the
variables C5 and C6. The ramp gradient depends on
variable C5 and C6 as well as on the integrator time
constant.

Motor simulation

Simulation of a motor setting for testing a three-position
step output circuit.

The run time of the motor (here 60 s) can be effected by
the integrator time constant and the variable K.0.

13.8

13.9

13.10

XP-changeover (bumpless)

Changeover between two XP values takes place with the
binary input DO5. The XP values are set with the variables
Y1 and Y2. Any P jump which might occur in the course of
changeover is prevented by shortterm setting of the track
bit CT1.

Scanning control
(acquisition of actual value with large dead
time)

The scanning control is activated by the F key, "t*
appears in the display beside the F key.

The overall cycle time is set (0 ... 199.9 min.) with the
variable TO and the waiting time (0 ... 199.9 min.) is set
with variable T1. The overall cycle time is composed of
waiting time (controller at manual) and the scanning time
(controller at automatic).

Overall cycle time = waiting time + scanning time

Set point ramp (with x tracking)

To activate set point ramp, changeover with the W key to
P. The set point goes from the current actual value with an
adjustable gradient to the target set point Wl which is set.
On reaching the target set point, the latter is entered and
display switches to I

The gradient depends on the integrator time constant and
the variable T1.
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14 Appendix

14.1 contains the conversion tables form percent values to deci-
mal representation in hexadecimal form and vice versa.

If another decimal point position should appear in the display or if
the final figure in the hexadecimal representation is not equal to
zero, observe Section 5.2.1.

The tables 14.2 show the conversion from decimal values to hex
values, as required in the linearization functions.

Normally these tables are not needed since entry and reading via
the monitor MX 0013 is carried out decimally.

14.3 contains a summary of the calculation modules (commands)
described in detail in Section 7, together with a short explanation

note.

14.4 Here the variables in Protronic P are listed as analog or binary
variables.
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14.1 Tables for conversion of % into Protronic P-specific hexadecimal numerals

DL O
O-uUuMmMTNONOD
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Tables for conversion of % into Protronic P-specific hexadecimal numerals (continued)

9504 0804 06204 8904 250dJ o0+0d4 6804 6204 0104 o944 | 8°sez
8434 8334 0034 9334 8804 oodldd 8604 @824 8204 893d | 8 E6l
BSOd 8834 BEJd 8204 0124 ©edd 0484 9394 008d @284 | 97867
2934 ougd 0694 0884 ©ld4d 069693 6584 ob8d V€84 6z8d | 87267
3184 ©eg84 ©e4ud 83¢d e0dd eddd 8d9ud BuYd BcdHd 8sdd | B 96T
Asud 09dd 8sHd oFud 6fYd BHd 8Tud 8edd edsd 8364 | B°s6T
e0sd @364 9864 OHSd BEEd 0864 O26d ©896d 9S6d Obsd | 86T
@ced 0284 9164 0054 9484 8384 ©a08d 8384 @384 64H8d | 9°cey
9684 0834 0284 ©984 0584 BFSd 084 0284 vIed LHesd | B°Zer
8424 ©34d B02d 6224 0824 8dHld B862d 8824 B22d4 0944 | 87167
assd ebid O824 8244 8124 6824 8494 0394 6094 8394 | @°eert
@824 Quod QAe9d BS894d 9294 P95d 9S4 BF34 Be2d azod | 9°681
a19d e93d4 a454 B354 053 8dSd edgsd odSd Besd vs8sd | etser
8254 B9S4 0554 9b5d OESd B8T54 0OISd B8OS4 Bdbd B3kd | 8°4L8T
patd B83b4 09b4 Bbbd @6Fd @8+d B2+d B9bd BOSkd OFbd | B7981
pEPd O2Zkd BIPd OBPd BJE4 BO3Cd 604 ©V3€4d 989cd oueEd | 2°587
@EEd ©98E€d ©OLEd B89cd B85ed BrEd BEEd B8TEJ BIEd @8ed | e ¢8l
P4Zd 0324 8024 BIZ4d V8Z7d BUZSd @524 8eTd 8224 o324 | vrest
8524 ab2d 9eTd BZTd ATZd 8a2d edTd 8374 odid ed1d | 8rest
BII4 BHId BETd 8374 8274 8914 ©51d Orld ee1d 82td | 8 187
8174 9el4 0464 0304 o08d Aled 68ed OuUBd Bced e84 | 6 98I
Bi0d B934 ased obed O£ad 6284 BIed B8eed 89443 8343 | 8°6l7
8043 8343 0843 Pdd3 8643 9843 B8L43 6943 @543 Bkdl | atssy
BE43 BT43 9743 Ped43 8433 9333 6033 6233 9E33 au3ad | 8 24T
8633 8833 8233 9933 BS3IZ @33 B33 87233 9133 o33 | 0°921
@403 8303 ead3 0203 ed03 euvdld 8ed3 6803 8203 a3 | 8-St
9203 8+a3 ved3l 8zga a1d3l 8803 8433 9323 edd3 6333 | atbiy
2323 ays3 9633 9833 8223 6913 8503 ebd3 B8c33 82033 | 8°ell
@103 9823 ©dJdd3 V333 @083 8283 64983 6Hg3 0s83 9883 | 8-aslT
8233 9283 6593 9r893 983 B8T93 9183 eeg3 a3 e3uld | 8°1.T
B9OH3 B0H3 6943 6Uy3 @cd3 B5d3 82ua 95Y3d O5HI erdd | 8 9.t
2c2Y3 ezZHI @IYI 0963 9463 8363 Q063 0363 0363 BHed | BeST
B5sd 9863 6263 8953 BSEI @bsd AEEI BS53 0163 BeBe3 | 67891
@423 6353 8083 BI93 0823 6UR3 8683 @983 .83 a9sd | 8 L1
essl o+e3 ©£83 @Ze3 0Ied @983 8423 63:3 8023 @dl3 | et99r
eg:.3 oHLI 8523 8823 0443 8943 B8s23 a2l 8523 ez23 | 2°s9l
8723 9B23 @493 @393 8093 62393 893 o3I 8693 0293 | B8°+31
BL93 @933 8593 Bp93 B6£23 6293 BI2F ©e93 VdsS3 /83IS3 | ATest
053 8233 6853 BOHS3I 9653 8883 8483 6953 BS53 ers3 | a2y
9eS3 @2s3 BTS3 0953 8443 83k3 adbk3 ed+3 88+3 edk3 | 87191
s+ 9843 @LF3 O5+3 B5kI k3 9ck3I @243 BIF3 @83 | B3°e91
043 @3€3 ©80e3 ©Vle3 BAE3I BHEI BGE3 PSeE3 B2E3 a3€3 | 8test
9Se3 ovel vceld 82€3 A1€3 @83 8423 e323 8023 a323 | ecssi
9923 edzZ3 @eeZd B8EA 8223 0923 ASZI eb23 BEZ3 BIZZI | 6°4LS1
@123 V823 o413 63T3 6013 6313 8813 edil 8513 6813 i 9°9S1
8213 @973 9ST3 ebid 8cT3 BZ12 VBII3 vvI3 ede3 e3e3 | 8°ss51
8003 ©203 06803 0HOI 0683 68803 V.93 0983 vsed orel | 8PSl
8ce3 ece3 9163 ©ev83 6440 8340 €040 ©340 9840 B8HId | ecest
8640 ©840 9240 8940 8540 e+da Vv£d40 B8z4d e1dd o830 | ecast
@430 @330 ©J30 B8Jd30 9830 ed30 8630 8830 8230 8930 | 8°ISIT
8530 e300 6£30 6233 V730 6030 8400 6300 V031 6303 | 8°esT
€°8 8°a 2°8 29 S8 + e £ Z2°n L) a9 |

@530 6+30 H£30 9330 V130 0830 V403 63030 Vudd a3ad | e est
6500 edod 6600 B8edd 8200 8900 6500 8rdd Bead 62ad | 86kl
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14.3 Computing commands and their hex.-code

2
é 38 Description
2| 2 Symbol DIN 40700
= | O
BTN | 01 Sl1—D—RES
BT! 02 SII—D—RES
SR1
ANN | 03 sn:m—ngs
SR1
ANl | 04 suzj—lﬂ’—““
SR1
AN | 05 "1:13——"3
SRt
Al | 06 mjzl»——a:s
Switch functions
2
c [}
% § Description
= =9
= | O
15R2
SoL | 1 Sh1 o RES
1582
son | 12 | M RES
SH | 13 5“1&:’3&
RES
-SR
-SR1_4SR2
SIL 14 s“b"—ﬂfs
{SR2
SZL | 15 | ¢ I‘\o—nis
15R2
sz | 16 | M RES
U3t L
7] g——om—ts
SR1 4532
Us2 | 18 | ST g
Us3 | 1o | M—tS
Rz——o  RES
JCLRD
SR1
uco | 1A o2 RES
joRT
SR
uc1 | 1B sR2 RES
JoR2
SR1
ucz | tC s RES
. JCLR3
ucs | 1D SRZ—_OK"_RES

L
‘é 8 Description
g| g Symbol DIN 40700
=8
sR1
ONN | 07 sn:@—ngs
SR1 2|
ONI | 08 SR? . RES
sR1
ON | 09 Sllﬂ_ RES
R
oll | OA s“:'jﬂ»—nss
SR1
XN | 0B sgzﬂgis
SR1
XNI | OC snz:E"_ RES
e
= @©
% § Description
[= o
= o
JERG
sR1
uca | 1E | & RES
SR1 -0
uyo | 1F 2 o— RES
—
UY1 | 20 | o RES
sR1 H1-2
o2 | 21 | RES
SR1 -3
U3 | 22 S“%‘("\o——ues
A
e | 23 | T s
SR $-5
UYS | 24 | g, oro—RES
SR1 18
UYG | 25 | oy oo—RES
K]
Uyz | 26 g:; o RES
A
VRO | 27 | BT s
S TN
UFT | 28 | T o
SR1 -2
UF2 | 29 w2 RES
SR $E3
UF3 | 2A oS

2
5 ) .
S| B Description
§| 8 Symbol DIN 40700
=] o
= @)
FRS | OD g:; RES
sR1—F RES
FTR | OF m
FOH | OF ::; REs
R
FOL | 10 ::; s
2-8877
2
= @
§ § Description
s | 8
‘F_l.
UF4 | 28 | i o
o1 {F_S
UFS | 2¢ | o o RES
sR1 8
UFS | 2D | o1 oo
Yo7
UF7 | 2 | 3 RES
s -0
uwo | 2F | & o RES
SR w1
UWI | 30 | oy RES
SR1 42
uwz | 31 o RES
sR1 H¥-3
UW3 | 32 w2 RES
W
Uwa | 33 | ST o
SR1 pW.5
uws | 34 | o RES
SR1 $W-8
uwe | 35 | o RES
SR1 W7
UW7 | 36 | gy RES
Z2-8877



Limiting and transfer functions

L 2
S| B - -] Descrinti
£ =3 Description g 8 escription
g j=X fe o
= | O = | O
Tn:s MRES
1024+ 1,999
LBY | 37 | (—— S !
ST 71 wn 1o —‘:wes Lo
—/ E NV | 3C -zn;.s
RES
. T -1,809 4
L1 | 38 10241 i - RES=-5R1
P R
-20i8 T i e 1o $Res
]
pres E
™ | DR | 30 | =
Lu2 | 39 1 ! -1 a1
] 149
- 200 SR1—e 2068 - 1a00 ]
yuss T REs=SR1
-1,999 B 1,999 - :
7,48 !
K MAO | 3E [ w] REs=sk1
NEG | 3A i D - 100.0
i -19994 UFS )
RES=-[SR1| mat | aF (][ v :c;sﬂ-usm
1999 4 } RES
; o maz | 40 |[ ] RES 5K
ABS | 3B | L N -
T SRI— 2068 maz | 41 | RES=SR1
RES=(SR1] 1-8879 1000
Slew rate limitation
L
= (3
= © .
§ g Description
= | o
RES = SR 2 + Sign {SR1 - SR2) K-AT
Sign  Increment
- 1,999 = RES = 1,099
Circuit SR1—
f RES
k2 [ !
RL1 | 68 | Rate (timefor 100 % change) = 2"
RL2 | 69 | Rate (timefor 100 % change) = 4"
RL3 | 6A | Rate(timefor 100 % change) = 8"
RL4 | 6B | Rate time for 100 % change) = 16"
RL5 | 6C | Rate (timefor 100 % change) = 50"
RL6 | 6D | Rate (time for 100 % change) = 100"
RL7 | 6E | Rate time for 100 % change) = 200"
RL8 | 6F | Rate (time for 100 % change) = 400"
RLY | 70 | Rate (timefor 100 % change) = 1000"
RLA | 71 | Rate (time for 100 % change) = 2000
RLB | 72 | Rate (time for 100 % change) = 4000"
RLC [ .73 | Rate (time for 100 % change) = 8000"
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Arithmetic functions

)
= [
E| 3 Description
[—4 o
|68
RS
—k
51
YC1 | 42 | — i
skl
-1-Sk1
RES = 1157
%es
e
]
YC2 | 43 T
(52
- SR
RES= 1582)
RS
L
E sR1
YC3 | 44 —
Iskz|
_14 SRI-1
RES-H-ISRZ'
YC4 | 45
2
=3 [«+3
E |3 Description
[= o
s | 8
QUA | 4D
RES=(SR1)?
REs
o]t
N
o
RAD | 4B | ——— —
-z,m.s/ 1
T s WS
EXP | 4F

1
=Lqpsw
RES= 0 10

o
s 2 Descriot
5 8 escription
s | &
RES = SR1, if SR1 =SR2
RES = SR2,if SR1 < SR2
MAX | 46 _
- 2,048 = RES = 2,048
RES = SR1, if SR1 =SR2
RES = SR2, f SR1>>SR2
MN | 47 -
- 2,048 < RES = 2,048
RES - SR1 +SR2
ADD | 48 —
- 1,999 = RES = 1,999
RES =SR2 - SR2
Sus —
49 - 1,999 < RES = 1,999
RES = SR1 - SR2
MUL | 4A —
- 1,999 =RES = 1,999
RES = SR1:SR2
DIV | 4B —
- 1,999 = RES = 1,999
RES
1,999 *
REZ | 4C
o
= L]
§ 2 Description
f== j=1
=| O
RES
1909 DN
1.
s
-8 ) e 208
-1999 1 Tab.range
Ll
TAO | 50 | variable (break in addr. 8786..87D7)
TA1 | 51 | Fe-CuNiDIN0.. 900°C f.RS1=0..1
TA2 | 52 | Typed 0..1200°C {.RS1 = 0..1
TA3 | 53 |TyeK  0.1370° f.RS1=0.1
TA4 | 54 |TypeS  0.1760°Cf.RS1-0.1
TA5 | 55 |TyeB  0..1820°Cf.RS1=0.1
TAG | 56 |WRe3WRe250..1999°C f.RS1= 0.1
TA7 | 57 | pt100DIN 220..850° f.RS1= 0.1
RES = SR1 - CONSTANT
-1,999 < RES = 1,999
K31 | 58 | CONSTANT = 1/10
K/8 | 59 | CONSTANT = 1/8
K/5 | 5A | CONSTANT ='1/5
K/i4 | 5B | CONSTANT = 1/4
K/3 | 5C | CONSTANT =173
K/2 | 5D | CONSTANT = 12
K02 | 5E | CONSTANT =2
KO3 | 5F | cONsTaNT=3
K04 | 60 | constanT=4
KO5 | 61 | CONSTANT =5
KO8 | 62 | consTanT=8
K10 | 63 | consTanT=10
K20 | 64 | CONSTANT =20
K40 | 65 | constant=40
K50 | 66 | CONSTANT =50
KHU | 67 | CONSTANT =100 Z-8880
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Fixed time integrator Hysteresis functions
2 o
= [ = (43
E § Description § § Description
o o [ = o
= | o = | O
SR1 RES I DIFF | > A/2: 0"
RES = SR2 + *‘m - AT 1
1 DIFF I = A/2: 1
-1,999 =RES = 1,999 0
SR1-5R2
Circuit SR1—] (DIFF)
sr2 JL RES cTo | 90 | A=Var. from0..255% (in addr. 8742)
CT1 | o1 =0,025%
Cr2 | 92 =005 %
93 =01 %
Gt | 74 | TN= 25 gtsl 94 =025 “/Z
1G24 75 | IN- 8s CT5 | 95 | =05 %
163 | 76 | TN=20s CT6 | 96 | =08 %
1G4 77 TN =50s cT7 97 =10 %
IG5 | 78 | TN= 2min CT8 | 98 =15 %
1G6 | 79 | TN= 8min CT9 | 99 =20 %
IG7 | 7A | TN=20min
IG8 | 7B | TnN=50min {SR1 - RES | > A/2: RES - SR1
I SR1 - RES | = A/2; old RES
L ,{/
//, ,’/
HystereSIs functions CLO | 9A | A=Var from0...25.5% (in addr. 8743)
L CL1 | 98 =0,025 %
5| 8 i cL2 | 9 =0,05 %
E| 2 Description CL3 | b =01 %
£\ & Cla | 9 | =025 %
RS CL5 | 9F =05 %
Luppn CL6 | A0 =08 %
1 DIFF > HYS/2:“0 o7 | a1 10 %
L uqn CL8 | A2 =15 %
0 DIFF < HYS/2:*1 cLe | A3 =20 %
WS SR1-5R2
0EF) Within HYS: old RES.
CBO | 7C | HYS=Var from0...25.5% (in addr. 8740)
CB1 | 7D =0,025 %
CcB2 | 7E =0,05 %
CB3 | 7F =01 %
CB4 | 80 =025 %
CB5 | 81 =05 %
CB6 | 82 =08 % .
cB7 | 83 =10 % Assignment of values
CB8 | 84 =15 % o
CB9 | 85 =20 % S 8
£ 8 Description
RES DIFF pos. 1,0 S o
1 = | o
DIFF <~ HYS: ,1¢ Date as result
e FXC| A4 | 1o = [om—oiis
- ithi : Dat
WS (DIFF) Within HYS: old RES. ate
CUO | 86 | HYS = Var. from0...25.5% (in addr. 8741)
cut | 87 -0,025% X | a5 | S0 °——{: ng  Calladaie
cu2 | 88 =005 % (Date} 1ST[l PA or store a result
Cu3 | 89 =01 % RCLPA
CU4 | 8A =025 %
cUs | 8B =05 0/2 - e REs Output of SR1 as result,
CU6 | 8C =08 % PAR | A6 | g, . ™ o0 PA optionally also call
cu7 | 8D =10 % _ t SR2 or store a RES - SR2
cus | e =15 % o YRULPA
Cusg | 8F =20 %
Delays
SR1+8SR2
RES=8R2 + =———= - AT
T Programmer
- 1,999 =RES = 1,999
g; ﬁg ¥N = 1s Circuit 2 ®
= 4 -
VI3 | a9 Tm —10 z sr1 g 3 Description
VZ4 | AA | TN=25s R REs s &
VZ5 | AB | TN= 2min.
VZ6 | AC | TN= 8min. PW. | EOtoEF Restart value
VZ7 | AD | TN =20min.
VZ8 | AE | TN =50min. PT. | FOtoFF Time register




14.4 Variables in Protronic P

Analog source variables, inputs and constants Analog Variables
Variable |Display | Hex | Function Variable | Hex [ Function
Blank | Space| 00 | Free Al # 40 | Output1
/W8 w8 01 Free A2 # 41 Output2
W7 w7 02 Free A3 # 42 | Output3
W6 w6 03 | Free Ad # 43 | Output4
/W5 w5 04 Free B 44 B=E1-Kit+C1
/W4 w4 05 Free B. 45 Free
/W3 w3 06 | Free C 46 | Free
/W2 w2 07 | Free C. 47 | Free
W1 wi 08 | Free Cco 48 | Free
/WO w0 09 | Free C.0 49 | Free
W w 0A | Free C1 4A | C1
/UF uF 0B | Free CA 4B | Free
/UE uE 0C | Free c2 4C | C2
/UbD ud 0D | Free c.2 4D | Free
j(V]e: uC OE | Free C3 4E | C3
/UB ub OF | Free C3 4F | Free
/UA uA 10 Free C4 50 |C4
/U9 u9 11 Free C4 51 Free
/us u8 12 Free C5 52 Free
7 u7 13 | Difference signal controller 2 C5 53 | Free
/J6 ué 14 D action controller 2 Cc6 54 Free
/U5 ubs 15 | action controller 2 (0X] 55 Free
U4 u4 16 | P+ D + Scontroller2 c7 56 | Free
/U3 u3 17 | Difference signal controlier 1 Cc7 57 | Free
U2 u2 18 | Daction controller 1 cs 58 l
/U1 ut 19 l action controller 1 c.8 59
o | wo 1A | P+ D+ Scontroller 1 co 5A [ Onvoff controller
/R4 r4 1B | Remote-controlled variabie (OX¢] 5B
/R3 r3 1C | Outputof control module 1 D 5C | W-WE
/R2 r2 1D | Output of controi module 2 D. 5D | Free
/R1 r1 1E | Digital displayed variable DL # 5E | Leftanalog system display
/RO ro 1F | Sawtooth test signal D.L# | 5F |Free
/N8 n8 20 | Fixedvalue 100.0 % DR # 60 | Rightanalog system display
/N7 n7 21 Fixedvalue 75.0% D.R# | 61 Free
/N6 né 22 | Fixedvalue 50.0 % DU # 62 | Display across bottom
/N5 n5 23 Fixedvalue 25.0 % DU# | 63 Free
/N4 n4 24 Fixedvalue 10.0% E 64 Difference x—w
/N3 n3 25 | Fixedvalue 1.0% E. 65 | Free
/N2 n2 26 | Fixedvalue 0.1% F 66 | Free
/N1 n1 27 | Fixedvalue 0.0% F. 67 | Free
/MF mF 28 | Free F1 68
/ME mE 29 | Free Fi 69
/MD md 2A | Free F2 BA Preparation for external
/MC mC 2B | Free F.2 6B control of output limits
/MB mb 2C | Free F3 6C
/MA mA 2D | Free F.3 6D
M9 m9 2E | Free G1 6E | Alarmvalue 1
/M8 m8 2F | Free G.1 6F | Free
M7 m7 30 Free G2 70 | Alarmvalue 2
/M6 mé 31 Free G.2 71 Free
/M5 m5 32 Free G3 72 | Alarmvalue 3
/M4 m4 33 Free G.3 73 Free
/M3 m3 34 Free G4 74 | Alarmvalue 4
M2 m2 35 Free G4 75 Free
M1 m1 36 Free H 76 Free
/MO m0 37 Free H 77 Free
/E8 e8 38 | (Input8) | 78 | Free
/E7 e7 39 | (Input7) I 79 | Free
/E6 eb 3A | Input6 J 7A | Free
/E5 e5 3B | Input5 J 7B | Free
/E4 ed 3C | input4 K 7C | Free
/E3 e3 3D | Input3 K. 7D | Free
/E2 e2 3E | input2 KO 7E | Free
/E1 et 3F | Input1 K.0 7F | Free
K1 80 |K1 .
The free variables relate to the single-channel continuous control- K1 81 Free
ler. Binding information may be taken from the hook-up list in sec- K2 82 | K2
tion 10. K.2 83 Free
K3 84 | K3
K.3 85 Free
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Analog Variables

Analog variables

Variable | Hex | Function Variable | Hex | Function
K4 86 | K4 VO CC | Free
K.4 87 Free V.0 CD | Free
K5 88 Free V1 CE | Free
K.5 89 Free V.1 CF | Free
K6 8A | Free v2 DO | Free
K.6 8B | Free V.2 D1 Free
K7 8C | Non-return pointer w D2 | Setpoint
K.7 8D | Free W. D3 | Setpoint
K8 8E | Non-return pointer WO D4 | Intermediate variable
K.8 8F Free W.0 D5 | Free
KP 90 | 1/XP (not adjustable) w1 D6 | Intermediate variable
K.P 91 Free W.1 D7 | Free
L 92 Free w2 D8 | Intermediate variable
L. 93 Free Ww.2 D9 | Free
M 94 Intermediate variable for alarm value WE DA |WE=E2-K2+C2
M. 95 Intermediate variable for alarm value W.E DB | Free
M1 96 Intermediate variable for alarm value WH DC | Upper setpoint limit
M.1 97 Free WH DD | Free
N 98 | Transfer XD oder!XDi wi DE | Free
N. 99 | Free wil DF | Free
N1 9A | Free WL EO | Lower setpointlimit
N.1 9B Free W.L E1 Free
P 9C | Intermediate variable forw X E2 | Actualvalue X
P. 9D | Free X. E3 | Free
PO 9E | Free X0 E4 | Non-return pointer
P.0 9F | Free X.0 E5 | Free
P1 A0 | P1=E1-K1 X1 E6 | Non-return pointer
P.1 Al Free XA E7 | Free
P2 A2 | P2=E2-K2 X2 E8 | Free
P.2 A3 | Free X.2 E9 | Free
P3 A4 | P3=E3-K3prepared XD # EA | Control deviation X —W
P.3 A5 Intermediate variable XD# | EB | Free
P4 A6 | P4 =E4-K4prepared XP # EC | Proportional range
P.4 A7 | Free XP+# | ED | Free
P5 A8 | Free XU # EE | Intermediate variable
P.5 A9 | Free XU# | EF | Free
Pé AA | Free Y FO | Controller output value
P.6 AB | Free Y. F1 Free
P7 AC YO # F2 | Operating point
P.7 AD Y.0# F3 | Free
?8 2:5 On/off controller ¥11 Eg E:zg
P9 BO Y2 F6 Free
P.9 B1 Y.2 F7 Free
Q B2 | Intermediate variable for W YH # F8 | Upperoutputlimit
Q. B3 | Free YH# | F9 | Free
R B4 | Intermediate variable for W YL # FA | Loweroutputlimit
R. B5 Free Y.L# FB | Free
S# B6 Disturbance variable feedforward to Y YR # FC | External feedback
S.# B7 | Free YR# | FD | Free
TO B8 Free z FE | Free
T.0 B9 Free Z FF Free
Ti BA | Free
T BB | Free # = Variable has fixed, unalterable meaning. Variables with a point
T2 BC | Free and # may be used freely as long as only the first channel is
T.2 BD | Free enabled.
T3 BE | Free
T.3 BF | Free
T4 CO | Free
T.4 C1 Free
TD # C2 | Derivative actiontime
T.D# | C3 | Free
TN # C4 | Integral actiontime
T.N # C5 | Free
TU C6 | Free
T.U c7 Free
U C8 | Free
u. C9 | Free
\ CA | Free
V. CB | Free
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Binary variables

Variable | Hex | Byte | Function described
‘00 00H Intermediate variable
01 01H Intermediate variable
'02 02H Intermediate variable 8.7
‘03 03H | 1CH | Intermediate variable
‘04 04H Intermediate variable
‘05 05H Intermediate variable
‘06 06H Intermediate variable
‘07 07H Free
‘08 08H Free
'09 09H Free
'0A 0AH Free
‘0B OBH | 1DH | Free 8.7
‘0C OCH Free
‘0D ODH Free
"0E OEH Free
'OF OFH Free
10 10H Free
11 11H Free
12 12H Free
13 18H | 1EH | Free 8.7
14 14H Free
15 15H Free
OL2#!| 16H OL2 = 1 activates 2nd control loop on front 8.6
Q00 # | 17H QOO0 = 1 sets output Q00 6.9
Q05 #| 18H Output Q05
Q06 #| 19H Output Q06
Q07 # | 1AH Output Q07
Q08 +# | 1BH | 1FH | OutputQo08 8.2
Q09 #| 1CH QOutput Q09
Q10 # | 1DH Output Q10
Q11 # | 1EH Output Q11
Q12+# | 1FH OutputQ12
BLX #| 20H 1 = Xpointer is switched off (flashing) 8.6
BLW#| 21H 1 = W pointer is switched off . ) 8.6
BLY #| 22H 1=Y pointer is switched off Enables flashing of dispiays 8.6
BLD #| 23H | 20H 1 = 7-segment displays from s. 8744 8.6
Q01 #| 24H Alarmvalue 1 = Q01 8.2
Q02 #| 25H Alarmvalue 2 = Q02 8.2
Q03 #| 26H Alarmvalue 3 = Q03 8.2
Q04 #| 27H Alarmvalue 4 = Q04 8.2
SC1 28H Free under“SC_1”
8C2 29H Free under“SC_2"
8C3 2AH Free under “SC_3”
2514 S(B;: 21H E:z: E:g:; i&;‘ Assignable to digital as message 8.6
AL2 2DH Free under “AL_2"
AL3 2EH Free under “AL_3"
AL4 2FH Free under “AL_4"
YST #| 30H 1 =y key one step further 8.3.34
FST #| 31H 1 = F key one step further 8.3.3.4
WST#| 32H | 1=Wkeyone step further 8.3.34
YSM#| 33H | 22H 1= Manual 8.3.34
YSA #| 34H 1 = Automatic 8.3.34
WSI #| 35H 1 = Internal 8.3.34
WSE+#| 36H 1 = External 8.3.3.4
OKD #| 37H 1 = Transfer without flashing (without pause) 8.3.34
CC2 #| 38H Characteristic of loop 2 1 = falling INV
CD2 #| 39H D action 2 on/off 1= on
Cl2 #| 3AH | action 2 on/off 1=
CT2 #| 3BH | 23H | Trackbit2 1= on (Y.=Y.R) 8.5.3
CC1 #| 3CH Characteristic of loop 1 1 =falling INV or
CD1#| 3DH D action 1 on/off 1=o0n 8.5.4
ClH #( 3EH | action 1 on/off 1=on
CT1 #| 3FH Track bit 1 1=on(Y=YR)

# = Variable has a fixed, unalterable meaning.
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Binary variables

Binary variables 40H to FFH ca be used in configurations; their status (0 or 1) cannot, however, be directly changed by these.

Variable | Hex | Byte | Function described
T1S 40H Timeregister 1s
T2S 41H Timeregister 2s
T4S 42H Timeregister 4s
T8S 43H | 24H Timeregister 8s A pulse for the duration of cycle 8.3.1
THS 44H Timeregister 16 s atthe specified interval
TIM 45H Timeregister 1 min.
T2M 46H Timeregister 2 min.
T4M 47H Time register 4 min.
TFA1 48H Flasher 1 5Hz (100 ms on, 100 ms off)
TF2 49H Flasher 2 l 2,5Hz (200 ms on, 200 ms off)
TF4 4AH Flasher 3 [ 1 Hz (400 ms on, 600 ms off)
TF8 4BH | 25H | Flasher4 1 Hz (200 ms on, 800 ms off) 8.3.1
TO1 4CH Timeregister0,1s
T02 4DH Timeregister0,2s duration of acycle atthe
TO4 4EH Timeregister 0,4 s specified interval
TOH 4FH Timeregister 1,6 s
C1D 50H Controller 1 “off”
C2E 51H Controller 2 “on”
ERF 52H Error bit = Combination of errors as output Q00
NFL 53H | 26H Program lines off 8.3.2
NDI 54H Enable digital display
NOOo 55H Monitor and other routines on front
NEC 56H Reserved
CTL 57H CTLkey 8.3.3.1
CLO 58H CLEARO
CcL1 59H CLEAR1
CL2 5AH CLEAR2
CL3 5BH | 27H | CLEAR3
CL4 5CH CLEAR4 8.3.3.2
SPA 5DH STO PARAM
RPA 5EH RCL PARAM
SPG 5FH STOPROGM
Y0 60H
Y1 61H
Y2 62H B Switch positions of Y switch 8.3.3.4
Y_3 63H | 28H 2nd channel and
Y_4 64H 6.3
Y_5 65H
Y-6 66H
Y_7 67H
F_0 68H
F_1 69H
F_2 6AH
F_3 6BH | 29H Switch positions of F switch 8.3.34
F_4 6CH and
F_5 6DH 6.3
F_6 6EH
F_7 6FH
W_0 70H
W_1 71H
W_2 72H
W_3 73H | 2AH | Switch positions of W switch 8.3.3.4
W_4 74H and
W_5 75H 6.3
W_6 76H
W_7 77H
'78 # | 78H Index display
79 # | 79H Left digit
'7A # | 7AH Second digit
7B # | 7BH | 2BH | Third digit Is 1 when decimal point at 8.3.2
'7C # | 7CH Right digit display position = on
'7D # | 7DH Display for W key
'7E # | 7EH Display for F key
'7F # | 7FH Display for Y key
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Binary variables

Variable | Hex | Byte | Function described
KP1 80H Display selector switch
KP2 81H Key with down arrow
KP3 82H Key with up arrow 8.3.34
KP4 83H | 2CH | IntExtkey : .
KP5 84H Fkey Duration of key depression
KPé& 85H Y key
KP7 86H Key with arrow to right
KP8 87H Key with arrow to left
KA1 88H Display selector switch
KA2 89H Key with down arrow
KA3 8AH Key with up arrow . . .
KA4 8BH | 2DH | InvExtkey Irrespective of the duration of key depression, 8.3.3.4
KA5 8CH Fkey the bitis set only for the duration of acycle.
KAG 8DH Y key
KA7 8EH Key with arrow to right
KA8 8FH Key with arrow to left
ETO 90H “to” = Cycletime exceeded
ETC 91H “Te” = Notelegram since (87086) sec
ETS 92H “t8”  =(8707)repeattelegrams
ECS 93H | 2EH | “CS” =RS232-Ccircuitboard 8.4
EDR 94H “dr” = RAMcontents incorrect (8700H not 87H)
EDI 95H “di” = Write protection switch set
ESS 96H “85” = Opcodeinwrongarea
ESC 97H “SC” = Undefined op code
'98 # | 98H
‘99 # | 99H
‘9A# | 9AH
:;CB:I g(B;: 2FH Internal general register
'‘OD# | 9DH
'OE # | 9EH
'OF # | 9FH
D00 AOH “nn” = Binaryinput DO
EA1 A1H “A1” = Alloadtoo high
EA2 A2H “A2” = A2loadtoo high
EUG A3H 30H “UG” = Errorbittransmitter supply 8.4
EN A4H “I” = interface module 1 malfunctioning
EJ1 A5H “1.17 = Interface module 1 defective
El2 ABH “I2” = Interface module 2 malfunctioning
EJ2 A7H “1.2” = Interface module 2 defective
ELE A8H “LE” =Errorbitinputslessthan0
EAU AgH “AU” = Error bit output supervision
ENA AAH “nA” = Unsuccessful read/write access
EPE ABH | 31H “PE” = Program derailment 8.4
ERR ACH “rr” = Frequentreset
EBA ADH | “bA” = Error bit battery
ELP AEH “LP” = Error bit power supply too low
E_H AFH “H_" = Error bit hardware fault
E_6 BOH Reserved
E_5 B1H “—5” = Error programmer
E_4 B2H “—4” = After new program standardization
E_3 B3H | 32H “—3” = Serial port “on” atfront, “off” at back 8.4
E_2 B4H “—2" = No processing of interconnection
E0O0 B5H “~1” = Initial program loading has taken place
ERT BéH “rt” = Errorbitclock notgoing
EFP B7H “FC” = E(E)PROM fault (IC 19)
LLL B8H Binary 0
100 B9H = 1infirst cycles after hold and return of power
IFF BAH = 1infirst 256 cycles after return of power
1UD BBH | 33H = Tinfirstn cycles (nin 87D9) after return of power 8.3.2
IPD BCH = 1infirst n cycles with return of power after failure = 0.8 s
Hl BDH = 1infirst n cycles with Er.00 (see Operatins Manual)
MT1 BEH Timing mark 1
MT2 BFH Timing mark 2
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Binary variables

Variable | Hex | Byte | Function described
'Co COH
'C1 CiH | Previous switch position of S4 (Hold = 0, continues clockwise)
'C2 C2H 8.3.3.2
'C3 C3H | 34H
'C4 | CaH l
'C5 C5H Current switch position of S4 (Hold = 0, continues clockwise)
'C6 | CeH l
'C7 C7H
S31 C8H Switch S3/1
832 C9H Switch S3/2 see Operating Manuals 8.3.3.3
533 CAH Switch S3/3
S34 CBH | 35H | SwitchS3/4
S41 CCH Switch S4/1 1
S42 CDH Switch 84/2 2 Switch position of S4 Hold = 0 832
S44 CEH Switch S4/4 4 counted in binary in clockwise direction
S48 CFH Switch S4/8 8
S21 DOH Switch S2/1
§22 D1H Switch §2/2
S23 D2H Switch 82/3
S24 D3H | 36H | SwitchS2/4 ! 8.3.3.3
So5 DaH Switch 52/5 see Operating Manuals
S26 D5H Switch S2/6
s27 D6H Switch S2/7
S2/8 D7H Switch S2/8
S11 D8H Switch S1/1
S12 D9oH Switch S1/2
S13 DAH Switch $1/3
S14 DBH | 37H | SwitchS1/4 :
s15 | DCH Swichgys [ SeeOperatingManuals 8333
S16 DDH Switch S1/6
S$17 DEH Switch §1/7
S18 DFH Switch $1/8
21; E?: g:: f } step action controller 1
R13 E2H Reserved
R14 E3H | 38H Reserved 8.5.1
Eg; Eg: g:: t step action controller 2
R23 E6H Reserved
R24 E7H Reserved
P21 E8H 1
P22 E9H 2 Setby PW.
P23 EAH 4 Binary function programmer 2
P24 EBH | 39H | 8 : 8.5.2
P25 ECH 1
P26 EDH 2 Setby PT.
P27 EEH 4 Binary function programmer 2
P28 EFH 8
P11 FOH 1
P12 FiH 2 Setby PW.
P13 F2H 4 Binary function programmer 1
P14 F3H | 3AH | 8 852
P15 FaH 1
P16 F5H 2 Setby PT.
P17 F6H 4 Binary function programmer 1
P18 F7H 8
DO1 F8H Binary input DO1
D02 FOH Binary input D02
D03 FAH Binary input D03
D04 FBH | 3BH | Binaryinput D04 8.1
D05 FCH Binary input D05
D06 FDH Binary input D06
D07 FEH Binary input DO7
D08 FFH Binary input D08
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Front view

17—

Display and manual control elements

of the processing electronics
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Top legend plate
Code letter display

Digital display field
Index for code letters

OGN =

adjustable
Four-digit display

@ ~

set point green

11 Status display

14 Lower legend plate

156 Handle for removal

16 Module locking screw (E)
17  Output variable display
18  Multi-function key (F-key)
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Analog display: actual value red

Selector switch for digital display

OPEN

Decimal point for 5, lights up when the variable displayed by 2 and 5 is

9  “Raise/lower” keys for set point and parameter
10 Set point selection (int./ext. key) (can be inhibited)

12 Manual/automatic transfer (Mode selector switch)
13 “Raise/lower” keys for output variable

R-12841D1
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