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KS 90-1/DP, KS 92-1/DP

General

Thank you very much for deciding for the industrial controller KS 90-1/DP / KS 92-1/DP respectively for
the programmer KS 90-1programmer/DP / KS 92-1programmer/DP.The KS 90-1 format is 48x36 mm, the
KS 92-1 format is 96x96 mm. The products are signified as "device" or “instrument” in the following text.

The instruments are equipped with a PROFIBUS-DP interface for transmission of process, parameter and
configuration data. Connection is on the controller rear. The serial communication interface permits
connection to supervisory systems, PC’s, visualization tools, etc.

The possibilities of acyclical transmission of parameters, process data, etc. in the cyclical process data
channel are described in this documentation. This feature is called parameter channel.

Possibilities for instrument connection, process data channel structure and special KS 90-1 / KS 92-1
instrument functions are described in documentation “Interface description PROFIBUS-DP Process data”
(9499-040-66611)".

The actual version of the GSD-file you can find on the homepage www.pma-online.de keyword software..
The GSD-file is valid for both KS 90-1 and KS 92-1 as well as the programmer version of both.

The GSD file is available as a standard file with English texts (PMA29402.gsd) and with
German texts (PMA29402.gsg). For working with German texts with your PROFIBUS master
configuration, please, install file PMA29402.gsg.

Instruments from series date 8406 require GSD file PMA29402.gs* for using the DPV1
functionality.

Engineering Set

For easy comissioning there is an engineering set KS 90-1/DP (order-no.. 9407-999-10501). It can be used
with KS 90-1 as well as with KS 92-1.

The Engineering set comprises:

® Interface description for PROFIBUS-DP — Process Data
Document “Interface description PROFIBUS-DP Process Data” (9499-040-66611) provides basic
explanations for connection of KS 90-1/DP to PROFIBUS-DP networks. It contains hints for cyclical
process data exchange.
® Interface description for PROFIBUS-DP Parameter Data
Document “Interface description PROFIBUS-DP Parameter Data” (9499-040-65311) describes
additional functions for transfer of process values, parameters and configuration data via the
parameter channel
Floppy with GSD-data, example projects for Siemens STEP7-environment and Hilscher CIF/Sycon
applications, functionblocks for parameterchannel transmission with S7-environment.

Sy 3,5-Diskette (A1)

2] Ks901dp
| G lw] Pma29402.gsd  GSD-file (English texts)
l#] Pma29402.gsg GSD-file (German texts)
E_._I S7_fly o Pma_sup.arj Function module for STEP 7 as library

] Example - KS90demo.zip  Project example in STEP 7 for $7-300
@ DevKS901.bct  Configuration example for BlueControl
N [ z.  KS90cifV0.pb  Configuration example for CIF®-interf.

7 KS90cifV1.pb Configuration example for CIF®-interf.

5 GSD file
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I Parameter transmission for DPV0

Parameter channel

Module A.4:

Engineering Set

For transmission of parameters, the ‘parameter channel’ via which data can be exchanged transparently
via the function block protocol independent of controller is available. Therehy, all protocol access types
are supported (single or block access, data formats integer (FixPoint or floating point). Communication to
the controller is transparent, i.e. the user himself is responsible for monitoring adjustment ranges,
operating modes (remote/local) etc.

The parameter channel is designed for large data quantities with low requirements on the transmission
speed.

This message is handled during cyclical process data exchange (also called DPV0 (=standard) operation).

Fig.: 1 Parameter channel schematic drawing
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Access to process, parameter and configuration data is possible via the parameter channel. These data
are transmitted on request over several cycles.

The user can set up parameter channel transmission by selecting plug & GO module A.4 in its PROFIBUS
configuration (see also documentation 9499-040-66611). Configuration is via the bus master bus
configuration tool.

General- Parameter channel:?

Parameter channel ~ module-ID: F3, .,/ 243,
Reading |Bytes Writing |Bytes

Reply data 8 Requested data 8

Fig.: 2 Hardware configuration example for SIMATIC S7

CYSIMATIC 300-Station(1) (Configuration) -- KS90-1demo 0[] Y | [Srandara |

PROFIEUS(T) am CPU3E: (1) = %% PROFIBUS DP
- Additional Fisld Devices
(3 General
(1 Drives
Do
= 3 ClosecHoop controllers
@ KS816-DP
=@ KS 90-1/DFV1

| »

Universal maodule
- Al General-Controller(FixP)
» A2 General-Contraller(Floaf)

A4 General-Parameter channsl|

4| =| [ Kks9-1/0P / SRR PSR T O

/ B.2:1/0 - 2 words IN
Slot Miodule / D... | Order nurber | Address | Q Address Cornment | ’ B3 1/ - 4 words IN
114 .1: General-Controller(FixP) [266..261 256...261 i’ B.4: 10 - 8 words 1M o
. - el i il B.5:1/0 - 16 words N
5 4.UA.j< éﬁ‘l I(}ellara\fParamelarchan 280,287 280..287 B 1/0- 1 word OUT
4 [ oma 1 1/0 -1 floatIN 270 273 B.7:1/0-2wards OUT
5 2AF B.2:1/0-2 words N 274,277 B.8:1/0- 4 words OUT
[ 2A8 B.7:1/0 - 2 words QUT 66,269 B.9:1/0 - B wards OUT
7 B0 /O - 16 wards OUT
8 C1: 01 float N

8 C.2:1/0-2floats IN
C.3 10 - 4 floats 1IN
C.41/0-1foat OUT

13 C5 10 -2 floats OUT
14 C.6: 10 - 4floats OUT

15 = G@ KS B00-DP

16 = @ KS94/DP

17 =@ KS90-1/DF

- | | = @ KS98/0F |

1) Please note the necessary consistency data transmission!

6 KS 90-1/DP, KS 92-1/DP
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yAMessage elements

Some terms which are explained below are used in the following paragraphs:

Element Description
ID Telegram type identification
1D1 Data format of the transmitted or received data
Rd.Cnt Number of data which can be read
Adr.High Start address High-Byte
Adr.Low Start address Low-Byte
Cnt. Real Number of float data which can be written
Cnt. Int Number of integer data which can be written
ID
The element ID identifies the telegram type: ID=0x10(164s,) 2  Starttelegram
ID=0x68 (1044,,) 2 Data telegram
ID=0x16(224,) 2 Endtelegram
ID1
The element ID1 identifies the data format: ID1=0 & Integer
ID1=1,3 2  Float
ID1=2 £ single character(char)
ID1=4 & character in compact format
Integer format(0) Data are transmitted as 2 integer bytes in the data telegram. The start address determines, if these data
are integer, FixPoint1, FixPoint2 or FixPoint3 values. With a start address defined in the float address
range, it will be converted into the corresponding integer range.
Float format(1,3) Data are transmitted as 4 bytes with floating decimal point in the data telegram. Unless a start address
in the float address range is defined, the start address is converted into the corresponding float range.
Character format(2) Data are transmitted as 1 character byte in the data telegram. Unless a start address in the integer

address range is defined, the start address is converted into the corresponding integer range.

Compact character for- Data are transmitted as 4 character bytesin the data telegram. Unless a start address in the integer
mat(4) address range is defined, the start address is converted into the corresponding integer range. Unused
digits in the data telegram are filled with value 0x00.

Rd.Cnt Rd.Cnt defines the number of data to be read in the selected format (ID1).
@ For this, data Cnt.Real and Cnt.Int must be zero.

Adr.High/Adr.Low Fields Adr.High and Adr.Low define the start address of data to be defined. The address is divided into a
high byte and a low byte.

@ Example: The integer value of the address for set-point 5 7 is 3180, __, as float value, its

address is 39128

dec ’

dec”

Name Value in decimal Value in hex format
format
Format |Adr.dez. |Adr. hex|AdrHigh |[Adr.Low |Adr.High | Adr.Low
SP Integer |3180 0ceC |12 108 0C 6C
SP Float |39128 98D8 | 152 216 98 D8

KS 90-1/DP, KS 92-1/DP 7 Message elements



Parameter transmission for DPV0

Cnt.Real Value defined for the number of real values to be written (ID1 = 1, 3). The value for Cnt.Int must be 0.
Cnt.Int Value defined for the number of integer values to be written (ID1 =0, 2, 4). The value for Cnt.Real must be
0.

y2General communication structure

For transmission of the required parameters via an 8-byte data window, the access comprises start, data
and end telegram. The messages to be sent by the master are shown below.

@ Please, note that consistent data transmission of 8 bytes for the parameter channel is required.

Start telegram (] Start telegram with specification of data format, start address and number to be transmitted.
Byte O | Byte 1 | Byte2 | Byte 3 Byte 4 Byte b Byte 6 Byte 7
D ID1 Rd.Cnt | Adr.High | Adr.Low 0 Cnt. Real Cnt. Int
Data telegram (L) n Datablocks with data to be transmitted

Structure of data telegram:
a) Transmission of floating point values (ID1=1,3)

format float
ByteO | Byte1 | Byte2 | Byte3 Byte 4 | Byte 5 | Byte 6 | Byte 7
1D Count Float
b) Transmission of integer values (ID1=0)
format integer
Byte 0 | Byte1 | Byte2 | Byte3 Byte 4 Byte 5 Byte 6 | Byte 7
1D Count Integer
c) Transmission of Char values (ID1 = 2)
format character
Byte O | Byte1 | Byte2 | Byte3 Byte 4 Byte 5 Byte 6 |Byte 7
1D Count Char
d) Transmission of four characters (ID1 = 4)
format string
Byte O | Byte1 | Byte?2 | Byte3 Byte 4 Byte 5 Byte 6 |Byte 7
ID Count Char Char+1 Char+2 |Char+3
@ The byte sequence for float and integer formats is as Motorola (default) or Intel format according to the
user parameter setting. See also document “SB PROFIBUS-DP process data” (9499-040-66611).
End telegram (L) anend block, provides the result of the operation

End telegram structure:
Byte 0 | Byte 1 | Byte 2 | Byte 3 Byte 4 Byte 5 Byte 6 |Byte 7
D Result

Signification of Result
0 |OK

2 |erroneous address
3 |invalid value

4 |buffer overflow

A read or write operation is always started by the master. If the values of Cnt.Real or Cnt.Int=0, a write,
otherwise a read service is started; a value Rd.Cnt =0 is a prerequisite of the latter.

General communication structure 8 KS 90-1/DP, KS 92-1/DP
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23

2.4

) Start telegram:

ByteO | Byte1 | Byte2 | Byte3 | Byte4 |Byte5| Byteb Byte 7
Master sends:| 0x10 ID1 0 Adr High. | AdrLow | O Cnt.Real Cnt.Int
Controller| ByteO | Byte1 | Byte2 | Byte3 | Byte4 |Byte5| Byteb Byte 7
replies:| 0x10
() Data telegrams:
ByteO | Byte1 | Byte2 | Byte 3 Byte 4 -7
Master sends:| 0x68 | Count Value
Controller| ByteO | Byte 1 | Byte2 | Byte3 Byte 4 -7
replies:| 0x68 | Count

Thereby, the first value is sent with Count = 1, for flow checking, Count is mirrored by KS 90-1/DP (1 <
Count < Cnt.Real rsp. Cnt.Int ).

D End telegram:
ByteO | Byte1 | Byte2 | Byte 3 Byte 4 -7
Master sends:| 0x16
Controller| Byte 0 | Byte 1 Byte 2-3 Byte 4 -7
replies:| 0x16 Result

Data read procedure

) Start telegram:

ByteO | Byte1 | Byte2 | Byte3 | Byte4 |Byteb Byte 6 Byte 7
Master sends:| 0x10 D1 Rd.Cnt | Adr.High | Adrlow| 0 0 0
Controller| ByteO | Byte1 | Byte2 | Byte3 | Byte4 |Byte5 Byte 6 Byte 7
replies:| 0x10 Cnt.Real Cnt.Int
() Data telegrams:
ByteO | Byte1 | Byte2 | Byte3 Byte 4 -7
Master sends:| 0x68 | Count
Controller| ByteO | Byte1 | Byte2 | Byte3 Byte4-7
replies:| 0x68 | Count Value

With Count=1, the first value is requested, for flow control, Count is mirrored by the controller and the
value is also sent ( 1 < Count < Cnt.Real resp. Cnt.Int).

1) Selection: only one of values Cnt.Real and Cnt.Int may be = 0.

KS 90-1/DP, KS 92-1/DP
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Parameter transmission for DPV0

D End telegram:

ByteO | Byte1 | Byte2 | Byte3 Byte 4 -7
Master sends:| 0x16

Controller| Byte 0 | Byte 1 Byte 2-3 Byte 4 -7
replies:| 0x16 Result

oanpes

2.5.1 Example 1: single access, read, integer value

The controller proportional band 1 (P ks {) is to be read out in FixPoint1format (address = 13192,,).

Start telegramm:

ByteO | Byte1 | ByteZ2 | Byte3 | Byte4 | Byteb Byte 6 Byte 7
Master sends:| 0x10 0x0 0x1 0x33 0x88 0 0 0
Controller| ByteO | Byte1 | Byte2 | Byte3 | Byte4 | Byteb Byte 6 Byte 7
replies:| (x10 0 1

Data telegram 1:
ByteO | Byte1 | Byte2 | Byte3 Byte 4 -7
Master sends:| 0x68 1

Controller| ByteO | Byte1 | Byte2 | Byte 3 Byte 4 -7
replies:| 0x68 1 Value

End telegram:
ByteO | Byte1 | Byte2 | Byte3 Byte 4 -7
Master sends:| 0x16

Regler| Byte 0 | Byte 1 Byte 2-3 Byte 4 -7
replies:| 0x16 0

252 Example 2: Block access, read, float value

The set-point adjustment parameters (3Pl o, 5PH 5P, r.57 ) are to be read in float format
(address = 38968 , 4 values).

Start telegram:

ByteO | Byte1 | Byte2 | Byte3 | Byte4 | Byteb Byte 6 Byte 7
Master sends:| 0x10 0x1 0x4 0x98 0x38 0 0 0
Controller| ByteO | Byte1 | Byte2 | Byte3 | Byte4 | Byte 5 Byte 6 Byte 7
replies:| 0x10 4 0

Data telegram 1:
ByteO | Byte1 | Byte 2 | Byte 3 Byte 4 -7
Master sends:| 0x68 1

Examples 10 KS 90-1/DP, KS 92-1/DP
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|

Controller| ByteO | Byte1 | Byte2 | Byte3 Byte 4 -7
replies:| 0x68 1 Value

Déta telegram 4:
ByteO | Byte1 | Byte2 | Byte 3 Byte4-7
Master sends:| 0x68 4

Controller| ByteO | Byte1 | Byte2 | Byte 3 Byted -7
replies:| 0x68 4 Value

End telegram:
ByteO | Byte1 | Byte2 | Byte 3 Byte 4 -7
Master sends:| 0x16

Controller | Byte 0 | Byte 1 Byte 2-3 Byte 4 -7
replies:| 0x16 0

253 Example 3: Single access, write, integer value

Derivative action time 1 (k o 1) of the controller shall be written in integer format
(address = 5004gc).

Start telegram:
ByteO | Byte1 | Byte2 | Byte3 | Byte4 | Byteb Byte 6 Byte 7
Master sends:| 0x10 0x0 0x0 0x13 0x8C 0 0 1

Controller| ByteO | Byte1 | Byte2 | Byte3 | Byte4 | Byte5 Byte 6 Byte 7
replies:| 0x10

Data telegram 1:
ByteO | Byte1 | Byte2 | Byte 3 Byte 4 -7
Master sends:| 0x68 1 Value

Controller| ByteO | Byte1 | Byte2 | Byte 3 Byte 4 -7
replies:| 0x68 1

End telegram:
ByteO | Byte1 | Byte2 | Byte 3 Byte 4 -7
Master sends:| 0x16

Controller | Byte 0 | Byte 1 Byte 2-3 Byte 4-7
replies:| 0x16 0

KS 90-1/DP, KS 92-1/DP 11 Examples
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|

2.54 Example 4: Block access, write, float value

The parameters of limit value 1 (L. ¢, 4., H4 5. {) shall be written in float format (address = 36968, 3
values).

Start telegram:
ByteO | Byte1 | Byte? | Byte3 | Byte4 | Byteb Byte 6 Byte 7
Master sends:| 0x10 0x1 0x0 0x90 0x68 0 3 0

Controller| ByteO | Byte1 | Byte2 | Byte 3 | Byte4 | Byte 5 Byte 6 Byte 7
replies:| 0x10

Data telegram 1:
ByteO | Byte1 | Byte2 | Byte3 Byte 4 -7
Master sends:| 0x68 1 Value

Controller | ByteO | Byte1 | Byte2 | Byte 3 Byte 4 -7
replies:| 0x68 1

Data telegram 3:
Byte O | Byte1 | Byte 2 | Byte 3 Byte 4 -7
Master sends:| 0x68 3 Value

Controller| ByteO | Byte 1 | Byte2 | Byte 3 Byte 4 -7
replies:| 0x68 3

End telegram:
ByteO | Byte1 | Byte2 | Byte3 Byte 4 -7
Master sends:| 0x16

Controller | Byte 0 | Byte 1 Byte 2-3 Byte 4 -7
replies:| 0x16 0

Examples 12 KS 90-1/DP, KS 92-1/DP
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I Getting started with SIMATIC® S7

Components

Task

Procedure

KS 90-1/DP, KS 92-1/DP

The disk enclosed in the engineering set contains the GSD file and project examples for a SIMATIC® S7.
Communication with a process controller can be built up easily by means of configuration and project.

Test environment
The following components are required for the exemplary test set-up:
®  Programming unit (PG) or PC with PC adaptor
®  Programming tool STEP®7 > V5.0
* PLC
e.g. CPU S7 315-2 DP, latest revision
¢ KS90-1/DP, (e.g. order no. KS90-100-2000D-000)
¢  Sub-D adaptor (e.g. order no. 9407-998-07001)
®  Engineering set (e.g. order no. 9407 999 10511)
® Cable
- PROFIBUS cable PLC «> KS90-1/DP with PROFIBUS connector and integrated termination
resistors
- PG e PLC

Test environment example:
®  AKS 90-1/DP with address 5 shall be connected to CPU315-2 DP via PROFIBUS-DP.
®  The parameter channel shall be set up. For this, process data module A.4 must be included.

Before take the test environment into operation, you should ensure that the PLC do not contain any user
software (“clear/reset”).

Procedure:
®  Make the connections (PROFIBUS)
¢ Configure the instruments
- Load the example engineering from the floppy into KS 90-1/DP
- Adjust address 5 to KS 90-1/DP (via front keys or BlueContral )
- connect instruments to PROFIBUS network
- Activate the bus termination resistors.
®  PROFIBUS-network configuration
- Insert disk (Engineering Set) into PG.
- Retrieve the example project (A:\KS901DP\S7_FB\EXAMPLE\KS90demo.zip)
- Open project KS90-1demo.
- if necessary adapt addresses and CPU hardware configuration and download it to the DP master
(CPU315-2 DP).
- Switch PLC to run mode.

After taking the test set-up into operation, testing the parameter channel by means of the variable tables
(VAT 2, VAT3) enclosed in the project is possible.

13 Examples
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Procedure

Result

Simple access

Getting started with SIMATIC S17

Simple access

Access to the parameter channel is possible using a simplified input function via variable table VAT2. In
the program example, the relevant conversions in FC104 are carried out, i.e. only the following values
must be defined for manual data transmission:

Read / write selection

Data type selection

Start address definition

Number of data to be transmitted
Execution start

For data transmission testing, proceed as follows:

Select, if you want to read or to write data (0 or 1)

Select the transmission data type (integer, float, character; 0,1,2)

Specify a start address; if you have adjusted a float transmission, you should define the address in
hex format.

Select the number of data to be transmitted with Count.

Define Wrrite values within DB37.Dxxx; as a word or double word dependent of selected data type.
Start message handling with value Start=1.

The message is finished, if the result is 0x0002 (positive) or 0x0004 (negative). Read values are
within DB37.Dxxx.

Display word shows the current status of transmission for the selected data range. The structure of the
display word is:
1514131211 10 [ol8[7[6|5[al3[2[1]0
000 : ok c| 2 _ r_;c =
010 : faulty address o= g = |2
— @ . . o 1l QL S | =
el .2 011 - invalid value D — | B g 2|3 >
=] 2 2| 5| 2l88 3|5 3
5| 2 100: buffer overflow S| 8| 5|3 glasg =
2 > Sl | 3|52 < |8 &
E| 3 sl S| 8128 2|7 B
= © S| = | < gl &= |*& =
== = 3 S = | @
S|z ® 8|5
3 S |2

Fig. 3: VAT Z: Example for simple parameter operation, here: read 4 real values

=] ES

£ Address Symbol Symbol comment Status value Modify value_
1 /K5 30-1/DF adr. & -Demonstration parameter channel - simplified view
2 [ i D=simplified, 1=detailed 1] -0
B M 03 "Read Wite™ =read, T=wite '=T I U E l'eCId, ﬂOOT
7 s e e - -
5 b 116 "Address" inputreal addresses in hexformat  -26568
b M 116 "Address" input real addresses in hex format WA#TE#9030 . WRTERIBIE Oddress
7 b 118 "Count" input numhber of values 4 4
g kv 110 "Count_real"  ‘result 4
9| Mw 11z "Count_int"  result 0 reod 4 values
10 kv 114 "Count_char" result o
1| w120 "Result" 2#0000_0000_0000_0010 E
12 M oo "Start" IU 1 resu”
13| M 1214 "ReselFE" o (e reOd accecess
14 Moo "Selected_FB" 0= FB106, 1= FB107 | 1
15 {{ datavalue in integer farmat
16| DB37.0BW 0 o /4300 STO”
17| DB37.0BW 2 1]
18| DB37.0BW 4 17505
19 DB37.0BW 6 o
20| DB37.0BW 8 16800
21| DB37.DBW 10 1]
22 Jidata value inreal format resu” VOlueS
23| DB37DBD 0 0.0 {55.0
24| DB37.0BD 4 an0.0
25 DB37.0BD & 200
26| DB37.0BD 12 -32000.0
27 DB37.0BD 16 DWW E#000A0001
28 DB37.0BD 20 4.398047e+013
29

14 KS 90-1/DP, KS 92-1/DP
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Fig. 4 :  Example for direct access to the FBs of the parameter channel

Alternatively, direct access to function blocks FB106, FB107 (see below) via variable table VAT3 is
possible.

read, integer

read 1 value

address

read access

lizd P [=1 B
i Address Symbol Symbol comment Status value Modify value -~

1 JIKS A0-1/DP AHr & - Demonstration parameter channel - detailed view

2 Moo02 i O=simplified, 1=cetailed i1 1

3 iy 100 "'Service" i1 B#0000 '#H GHO000

4 by 102 "RdCnt" 1 1

& iy 104 "AdrHighByte" WHTBR#DDZC WHTE#DDZC

G by 106 AL owBryte" W] BR00EC WHIBHIOAC)

? by 108 "Type" 0 ]

8 kAW 110 "Count_real"  result 0

9 bW 112 "Count_int" result 1 il

1o by 114 "Count_char" result 0

1 by 120 "Result” 2#0000_0000_0000_0010

2] Moo "Start" [ [ 1

13 M 1214 "FesetFB" gl Fe#

14 M 01 "Selected_FB" 0= FB106. 1= FE107 2 2#0

15 J{ datavalue in integer format

16| DBE37DBW 0 il ——1—

17| De3?DBW 2 0

18| DBI7DBW 4 17505

19| DBI7DBW & 0

20| DBE3vDBW 8 16800

21 DBE37.0BW 10 0

22 Jldatavalue in real format

23| DB3?DBD O 3.158141=-038 #55.0

24| DB3I?DBD 4 900.0

25| DB37DBD 8 200

26| DB370BD 12 -32000.0

27| DB37.0BD 18 D 1B#000A0001

28| DB37.DBD 20

result value

For parameter description, see chapter 4.1.

15
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IS Function blocks for SIMATIC® S7

S7 function blocks FB106 (PMA-FIX) and FB107 (PMA float) are used for easy access to parameter and
configuration data of KS 90-1.

Calling up the FB is indispensable when starting an order and as long as the order is active.

Dependent of S7-CPU and DP master, there are differences in the 1/0 handling. When using the on-board
DP interface of a CPU315-2 DP, SFC modules 14 and 15 must be used for transmitting data consistently.
SFC modules 14 and 15 copy the I/0 areas into the marker or data module area. When using an external
CP’ (CP 342-5 DP), the relevant SEND and RECEIVE FB's at the cycle start and end must be used. The FB
has an instance DB which must be specified with function block call.

Every FB has an instance DB, which must also be specified when calling up the FB.

‘N FB106, FB107 structure
Function blocks FB106, FB107 have the call parameters given below. In FB106, the data are stored in word
width in the associated data block, in double word width with FB107.
__Name Typ _|Description / function
A-Anfang | Pointer Start address range of output words (e.g. address of data range ‘RECORD’ Qf SFC 15, Ax, y when using an
external CP). When specifying a data word, the DB no. must also be transmitted (e.g. DB4.DBX0.0).
E-Anfang | Pointer Start address range of in.pult words (e.g. adress data range ‘RECORD’ of SFQ 15, Ex, y when using an
external CP). When specifying a data word, the DB no. must also be transmitted (e.g. DB4.DBX0.0).
Specification of data block with the parameter data. Entry comprises the data block no. and the data
DB-Para | Pointer yvord no. where the parameter data start. _Thereby, no offset ngedg to be taken into account. The data_ are
interpreted as parameter data by the specified address. Specification of the DB must be in the following
form, e.g. DB6.DBX10.0
Service | WORD |Service (Read/Write)
Code_nr | WORD |[Read access: number of values to be read
FB_nr WORD |Address, high byte
FKT_nr | WORD |Address, low byte
Typ WORD |d.c. (always '0’)
Timeout | DWORD Eiirrrrlggldtt,value, is decremented at each call. With a value = 1, the order is cancelled with error message
DWLR WORD |Length of real values; definition when writing
DWLI WORD |Length of integer values; definition when writing
DWLC WORD |Length of Char values; definition when writing
The display word shows the current status of transmission for the selected data range. The display word
ANZW W structure is:
1518 [ 13[12[n] w0 [es[s[7]6[5[af3[2]1]0
000 : ok E) = | o
IS e ==
| W 010 : faulty e % 5 = g
| g address N g . E § = =
5| g 011 :invalid value S| 8| 5|8 5|8 B
8| Z 5| % | 8lgs 5|29 2
E 8 100: buffer overflow e S | g E|E | o
gl s 5 g
3 S |2
The function module reads or writes KS 90-1/DP parameter/configuration data.
® A-Anfang, E-Anfang
Enter the input addresses or output addresses of the parameter channel in these parameters. The
addresses are determined when configuring the PROFIBUS unit.
(STEP 7 - hardware configuration)
® DB-Para
DB-Para is a pointer to the data module into which read data are written or from which
data are removed when writing..
FB106, FB107 structure 16 KS 90-1/DP, KS 92-1/DP
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®  Service
This parameter determines the access mode (write / read).
Write access: F0 2 Integer Read access: 0 2 Integer
F1 2 Real 1 2 Real
F2 2 Char 2 2 Char

¢ Code_nr
With read accesses, Code_nr defines the the number of data to be read. In this case, the data
DWLR, DWLI, DWLC must be zero. When writing, Code_nr = 0 must be set.

¢ FB_nr
Specify the high byte of the parameter to be addressed.
Example: parameter L. {, address 2100y, 2 0834,
FB_nr contains: 085 2 84q,
FKT_nr contains: 345 2 5246
®  FKT_nr
Specify the low byte of the parameter to be addressed.

®  DWLR (Real), DWLI (Integer), DWLC (Char)
These parameters contain the relevant number of received data after a read access. With a write
access, the relevant number of data to be transmitted is specified. Only one of these parameters may
contain a value # 0.

*  ANZW
This display word provides the mapping for the current transmission status. Bit 4 can be used as an
input for resetting the B 206 / FB 207.

KS 90-1/DP, KS 92-1/DP 17 FB106, FB107 structure
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IS Parameter transmission in DPV1

In a first extension (DPV1), the standard PROFIBUS functions were completed by standard functions for
acyclical parameter reading and writing. Thus e.g. slave parameter changing during operation is possible.
This acyclical data communication is in parallel to the cyclical data exchange, but with lower priority, in
the remaining time of the programmed communication cycle.

The instrument supports DPV1 functions. Additionally, loading a complete engineering into the
instrument or reading it from the instrument into the PC are possible using PROFIBUS-DPV1 via
BlueControl®. In this way, central engineering stations can be built up, e.g. without transferring the data
e.g. via a PLC.

Fig.: 5 DPV1 Connecting possibilities

master class 1 master class 2 master class 2
i engineering-
PLC ope.ratlng 9. g
station station
token

L DPVO - cyclic DPV1 - acyclic

DPV1 - acyclic

From DP firmware version > V2.0, the imstrument supports:

an acyclical connection class 1 master

two acyclical connections to class 2 masters

up to a data length of 240 bytes per communication
the acyclical services to class 1 master

- Read reading a data block

- Write writing a data block

- Alarm explicitly acknowledged alarm which is transmitted from instrument to
the master

- Alarm_Ack  The master acksnowledges reception of an alarm
the acyclical services to class 2 master

- Read reading a data block

- Write writing a data block

- Initiate build-up of a data connection to instrument
- Abort build-up of data connection to instrument

FB106, FB107 structure 18 KS 90-1/DP, KS 92-1/DP
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5.1
Class 1 master
Class 2 master
Multi-master,
Mono-master
5.1.1

Token target
rotation time @

KS 90-1/DP, KS 92-1/DP

Connection to DPV1 master

The two classes of PROFIBUS-DP masters are:

¢ (lass 1 master (DPM1):
With a class 1 master, fast changing process data are exchanged cyclically with the associated
slaves, e.g. KS 90-1/DP. Typical class 1 masters are PLCs, Soft PLCs (PC) or supervisory systems.

®  Class 2 master (DPM2):
Acyclical access to slaves in the PROFIBUS netwaork is possible by class 2 masters. These slaves can
be allocated to another class 1 master. Examples are operating systems and engineering stations
which exchange data with slaves only on request.

®  Systems with more than one master integrated in a PROFIBUS network are called multi-master
systems. A typical case is a PLC as a class 1 master for processing of the decentral data and a PC as
an operating/engineering station (class 2 master).
Systems with only one master are called mono-master systems.

Hints for setting up the DP master

For smooth operation, we recommend using the following DP master settings:
¢ The active master supports DPV1 - services

® Enable the DPV1 functionality at the master and for the selected instrument
® If applicable, specify the max. channel size (240 bytes)

®  Check or adjust the Token target rotation time.

fig..6  Token access

master — master
class 1 foken class 2
_—

slave 1 slave 2 slave 3

cycle ‘ slave 1| [slave 2] [slave 3] slave 3 ‘
-V ‘
cyclic access master 1 acyclic access master 2

The Token time (Ttr) must not be too low, otherwise, the acyclic message cannot be handled.
This time defines the maximum available time for one Token rotation, within which all active
DP masters get the permission for bus access once

When using one or several class 1 masters and one or several class 2 masters in a
multi-master system, the token target rotation time must be set to the same value on all
masters, e.g. the sum of all individual times.

At low Profibus transfer-rates (9.6 bzw. 19.2 kBit/s) the preset target rotation time is to be enlarged at
least by factor 5.

19 Connection to DPV1 master
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5.2

5.2.1

Read request

Reply

Acyclical services Read, Write 20

Parameter transmission in DPV1

An incorrectly adjusted token target rotation time can cause communication troubles.

The DPV1 transmission times are determined from Baudrate, overall number of data to be transmitted and
size of data to be transmitted in the addressed instrument. Example: typical values for transmission of an
instrument engineering are within 15 sec. and 3 min.

For access to an instrument via a class 2 master for acyclical services, the instrument can be allocated to
and exchange cyclical data with another class 1 master (e.g. PLC). Thereby, it is unimportant whether the
class 1 master has defined the instrument as DPV0 or DPV1 slave. However, the allocation of the
instrument to another class 1 master is not a prerequisite for acyclical data exchange.

Available acyclical connections

In total, the instrument supports three acyclical connections which can be active simultaneously:
a class 1 master connection
max. two class 2 master connections

These connection must be built up and cancelled explicitly using services Initiate and Abort.

Acyclical services Read, Write

Acyclical services Read and Write can be described only generally in this paragraph.

With PROFIBUS DPV1, acyclical data addressing is done using a slot number and an index, which can be
used for addressing all data enabled for transmission. The maximum number of transmitted data of 240
bytes can be limited by specifying a length.

Before Read and Write service handling, communication must be built up using an initiate command at
first with a class 2 master. After finishing the transfer, the communication can be stopped by means of
the abort command.

Further information is given in the PROFIBUS master manual, or from the PROFIBUS user organization
under www.profibus.com .

The instrument uses parameters slot number and index for instrument parameter addressing via DPV1. For
definitions, see chapter “Address structure”, page 23.
Read service

Service Read (read dataset) comprises a request telegram sent by the master and a reply telegram
returned by the slave after data transfer. In the meantime, the master polls the slave until reception of a

reply.

Parameters for the request telegram:

Parameter |Range Signification

Slot number [0 ... 254 Forms the higher byte of the start address
Index 0...254 Forms the lower byte of the start address
Length 1...240 Indicates the number of requested bytes

Reply telegram with positive result:

Parameter  [Range Signification
Length 1...240 Actual number of read bytes
Data Read data bytes

KS 90-1/DP, KS 92-1/DP


http://www.profibus.com

Parameter transmission in DPV1

522
Write request
Reply
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Data type

Data format
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Write service

The Write service (write dataset) comprises a request telegram sent by the master and a response
telegram returned by the slave after data transfer. In the meantime, the master polls the slave until
reception of a reply.

Parameters for the request telegram:

Parameter |Range Signification

Slot number [0 ... 254 Forms the higher byte of the start address
Index 0...254 Forms the lower byte of the start address
Length 1...240 Indicates the number of requested bytes
Data Data bytes to be written

Response telegram with positive result:

Parameter | Range
Lange 1...240

Signification
Actual number of written bytes

Data type and data format

The type of data to be written is determined by the predefined address range (see chapter 7.1).
Example:
If you specify address (slot number + index) 2100, = 0834, ,, for

low limit value 1 (L. 1)
this value and all following ones of this message are transmitted as integer value without digits behind
the decimal point. When specifying 10292 ., = 2834,

for lower limit value 1 (L. 1)
this value and all following values of this message are transmitted as integer value with one digit behind
the decimal point. When specifying 36968 ., = 9068;.,

for lower limit value 1 (L.
this and all following values of this message are transmitted als float value.

The transmitted integer and float values can be different as to the order of bytes. This is Motorola (also
|EEE 754 - def. for float values) or Intel format. The PROFIBUS standard (IEC 61158) is based on the
Motorola format.
The applicable rules are:
¢ forclass 1 master communication:

- according to the selected definition in the user parameter setting (Motorola or Intel)
¢ forclass 2 master communication:

- always Motorola format.
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524 Negative response telegram

Unless a service can be handled without error, a negative response telegram is returned from the master

to the slave.
Error reply Response telegram with negative result, supported error messages:
Parameter Values Meaning
Error 128 e Describes the protocol system; in this case 128 = DPV1

identification
(Error_Decode)

Error code 1 Error_Class | Application error class
(Error_Code 1) OxAy (10ge,) | Errory:

0x9  “feature not supported” functionality not supported

Error_Class | Access error class

OxBy (114e,) | Errory:

0x0  “invalid index” - faulty address calculation
0x2  “invalid slot” - faulty address calculation

0xA  “MODADR invalid” - faulty address calculation
(faulty index, slot number)

0xB  “Value_invalid” - values not accepted
(e.g. no write access permitted, out-of-limits)

Error code 2 0x00 Reserved
(Error_Code 2)

Acyclical services Read, Write 22 KS 90-1/DP, KS 92-1/DP
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52.5

Index # FFhex

Index =FFnex

KS 90-1/DP, KS 92-1/DP

Address structure

For addressing individual data, service parameters Slot number and Index are used in common as an
address. The slot number is formed by the higher address byte, whilst the index is formed by the lower
byte.

Example:

Parameter i { (proportional band 1) as integer value (without digits behind the decimal point)
Address: 50004, = 1388 hex
Slot number: 194, = 13hex
Index: 1364, = 88.

Since value 255 (FF,,) for Slot and Index according to the PROFIBUS standard is not available,
the following conversions are necessary.
¢ Slot number:
No actions are necessary, because no addresses higher than or equal to 65280 (FFO0 ) are defined.
¢ Index:
The following conversion are necessary:
® address =xxFF. = slot number xx_& index FF_
@ set indexto1: 01
® add to slot number 80 (128 ), the result is the substitute address

Example:
Parameter o £ L.3 (alarm delay with limit value 2) as integer value (without digits behind the decimal
point)

Address: 23034, = 08FF,
Slot number: 84es = 080y
|ndex: 255d82 = FFhEX
add to slot number 80y, (128,):

Slot number: 1364, = 88jex
Set index to 1:

Index: Taer = 0Mpey
new address: 348174, = 8807,

The conversion concerns e.g. the following addresses (selection):

Adr (dez) Parameter Function

2303 dEL Lim3

4351 Y_1 Out2

6143 SegTyp05 ProG; 1st program
6655 SegTyp11 ProG; 6th program
6911 Pt05 ProG; 9th program
7167 Pt11 ProG; 11th program

This address conversion is necessary only, if the start address starts at the addresses listed in
the table. If an access to this adress is made in a block request, conversion is not necessary.
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I BlucControl® via PROFIBUS-DPV1

® ®

6.1

Case 1:

Case 2:

Case 3:

CIF card setting

The instrum%nt offers the possibility to load a complete engineering into the instrument by means of
BlueControl ~ via PROFIBUS-DPV1, or to read it from the instrument into the PC. Thus central engineerings
can be built up, without e.g. transmitting the data via a PLC. A complete engineering, operating functions
and trend recording are possible and can be transmitted.

From version 1.5, the BlueControl® engineering tool presently supports the PROFIBUS PC cards make
Hilscher, e.g. CIF50-PB, CIF60-PB, firmware version > 1.0.71.

From version 2.4, the BlueControl® engineering tool additionally supports the PROFIBUS PC cards made
by Siemens, e.g. CF5613.

For transmission, settings in the engineering tool and for the PROFIBUS card (Tool SyCon® ) are required.

Following, the necessary settings in the engineering-tool and for the PROFIBUS-card are shown by example
of a pc-card by Fa. Hilscher.

CIF card setting

The instrument is not integrated into a PROFIBUS network.
The CIF card must be initialized with the master address and the baudrate.(for example, see fig. 9.).

The instrument is intgrated into a network with other DP masters, e.g. S7.

A free master address must be allocated to the CIF card. The Baudrate already used at the bus must be
adjusted. The target rotation time must be adapted and adjusted on all masters connected to the
PROFIBUS (s. below). Only the CIF card needs to be defined as C2 master (no instrument required as
slave).

The instrument is integrated into an engineering with the selected CIF card as a slave.
Access to the instrument is in the form of C1 communication.

Subsequently, the instrument must be connected with the CIF card.

Fig.: 7 DPV1 - Parameter settings CIF

DP Master Settings
— Parameter to user interface
_ o Parameter Data
— Startup behaviour after swstem initialisation

& Automatic release of the communication Description Cormrmon Parameter Data
" Controlled release of the communication

Byte |Description alue
—Userprogram mentaring 3 Maotorola/Intel format IEEE(Motorola)
WEEiEEE e I 1000 ms g Diagnosis format extended
3 Failsafe behawviour lastvalue
—Parameter to process data interface
—Addre illg mode —Hanuznare vine HruLEss o
& Byte addresses  Bus synchronous, device controlled
 Word addresses  Buffered, device controlled

— Storage format fword module)——
 Big Endian (MSB-LSE)  Buffered, host controlled

@ Litle Endian (LSB-MESE) " Bus synchronous, host controlled
1 Bufiered, exiendediiosteanialed

& Mo consistence, uncontrolled

Hardware parameter
LB duE et mE @A R A SR E T L e e e
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6.2

®

A

KS 90-1/DP, KS 92-1/DP

BlueControl® settings

®  Select the transfer channel to BlueControl® by selecting field “Settings” with PROFIBUS 1 to 4
(max. 4 PROFIBUS cards can be fitted in the PC).
®  Define the KS 90-1/DP to be selected by specification of the address (PROFIBUS address).

For transmission from BlueControl®, we recommend using the basic settings for the Hilscher interface
card:

- Instrument: user parameters

- Set Matorola/Intel format to “Matorola =0" .

- Set DP master storage format to “little Endian” (LSB/MSB).

An engineering download via DPV1 functions is available from DP firmware version 2.0.
If building up of a transmission channel by means of the Hilscher interface cards is not possible, the
cause may be e.g.:
- The instrument contains an earlier software version ( error message -7).
- The instrument is defined as a DPVO slave and access to the instrument by the engineering tool
is via a class 1 master access (error message 1132).
- The maximum channel data length in the DPV1 settings of the instrument is too low (error
message 1132). The instrument is designed for 240 bytes.
- There is no communication with the instrument (error message 1129).
- The target rotation time is too low (error message 1129).

Only one engineering tool per instrument at a time may be busy exchanging data.

Fig.:8  Selecting the transfer channel

Store data to device

—Data source

oK |
g & Store data to device
Cancel |
By & |l oleta fron cleiise
Help |
— Settings
Cevice connector | Bus
FC connectar -
Start bits
Data hits il
Stop bits 1
Farity Ewen
Bit rate 9600
address 5

¥ Transfer communication parameters

¥ Transfer measured value correction
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1.2

Area definitions

The address is coded in 2 bytes ( = 1 word). The 3 most significant bits are used for definition of the
format in which the data are written or read.

For BluePort ~devices the following formats are available:

Fir Geréate stehen folgende Formate zur Verfligung

* Integer

¢ Integer with 1, 2, 3 digit(s)

* Floating point format (Float to IEEE)

Address range Data format Transmissible | Transmissible | Resolution
min. value max. value

0x0000 to OxTFFF | Integer without digits behind the | -30000 +32000 +/-1
decimal point

0x2000 to Ox3FFF | Integer with 1 digit behind the | -3000.0 +3200.0 +/-0.1
decimal point

0x4000 to Ox5FFF | Integer with 2 digits behind the |-300.00 +320.00 +/- 0.0
decimal point

0x6000 to Ox7FFF | Integer with 3 3 digits behind -30.000 +32.000 +/-0.001
the decimal point

0x8000 to OxBFFF | Float (IEEE format) -1.0 E+037 +1.0 E+37 +/- 1.4E-45

With the integer numbers without and with digits behind the decimal point, value range -30000
to 32000 is transmitted via the interface. Scaling with factors 1, 10, 100 or 1000 must be done by
both the sender and the receiver.

To make polling and presetting of processdata, parameter- and configurationdata as easy as possible,
the relevant ranges are grouped.

Processdata can be defined multiple in different groupings.

N ICIHEIRTETET

With transmission in integer format, the following special values are defined:

® -31000  This datum or a dependent value has a sensor failure.
® -32500  This datum is not defined. This value is returned by the controller,
if a datum in the block is not defined with a block request..
® -32000  The function is switched off.
® -32768  Corresponds to 0x8000 hex; the value to be transmitted is out of the transmissible

integer range.

The following special values are defined with transmission in float format:
® -15E37  This datum is not defined. This value is returned by the controller,
if a datum within the block is not defined with a block request.

Data with a switch-off value (-32000) are marked “off” in column “Value” of the following
tables.
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Composition of the address tables

In the address tables shown in Section 5, the addresses for every parameter of the corresponding data
format are specified in decimal values.
The tables are structured as follows:

Name R/W | Address Integer Real Type Value/off | Description
base
1dP
- Name Description of the datum
- RW permitted type of access: R = read, W = write

Address integer
base

1dP

2dP

3dP

Real

Type

Value/off
Description

Internal data types

The following data types are assigned to data used in the device:

®  Float

Floating point number
Value range: -1999 ... -0.001, 0, 0.001 ... 9999

¢ INT

Address for integer values
Integer without decimals

Integer with 1 decimal
Integer with 2 decimals
Integer with 3 decimals

Floating point number / Float (IEEE format)

internal data type

permissible value range, switch-off value available

Explanations

Positive whole integer number

Value range: 0 ... 65535

Exception: Switch-off value "-32000’

®  Text
Text string consisting of n characters, currently defined n=5

Permissible characters: 20H...7FH
® long
Positive whole Long number

Value range: 0 ... 99999

®  Enum
Selection value

27
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IR Terms

BlueControl® Engineering tool software for BluePort® controller

BluePort®- interface | interface at the front of the controller to connect an engineering tool

DPVO zyklischer Datenaustausch, Grundfunktionen

DPV1 azyklische Dienste zusétzlich zu DPVO

ET Abbreviation of engineering tool

Fail-safe behaviour of a device in case of PROFIBUS or bus master fault.

FB Abbreviation of function block

Float Abbreviation of floating point number

FixPoint data format with one fixed decimal point

Fkt Abbreviation for function

Forcing Presetting of input and output values via bus interface

Function a partial function of the function block which is self-contained seen from the
interface

Function block closed sequence unit

GSD file file of instrument data, standardarized description of communication capabilities

HW Abbreviation of hardware

Master Klasse 1 Master, der den zyklischen Nutzdatenaustausch durchfiihrt

Master Klasse 2 Master fiir Inbetriebnahme und Engineering - Aufgaben

MS0 zyklische Kommunikation zwischen Master Klasse 1 und Slave

MS1 azyklische Kommunikation zwischen Master Klasse 1 und Slave

MS2 azyklische Kommunikation zwischen Master Klasse 2 und Slave

Parameter channel | Possibility to transfer data acyclically and sequentially within the cyclic process
data exchange

PG Abbreviation of programming unit

PNO PROFIBUS Nutzerorganisation

PROFIBUS-DP Standard communication protocol to IEC 61158 (DP: decentral peripheral units)

Real another term for floating point number

RS485 Standard 2-wire connection, half duplex, (EIA RS 485)

S5/S7 PLC families of the Siemens AG

Serial interface rear bussable controller interface

SW Abbreviation of software

TTL Signal level at chip level

VAT Variable table: monitoring of values in STEP®7
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The following sections describe the address tables for:
* Process controller KS 90-1 / KS 92-1
* Programmer KS 90-1programmer [ KS 92-1programmer

Explanations for program addresses

For addressing the programs of the KS 90-1programmer / KS 92-1programmer the following rules should

be observed:

¢ The program currently active can be reached by address 6100 f..

¢ The starting addresses of the stored programs start at 6200 f. for program 1, 6300 f. for program 2
....and so on (see table).

®  The program structure is the same for every program

program start addresses
base 1P | 2dp [ 3P [ real

currently running 6100 142972 22484 30676 44968
program

Program 1 6200 14392 22584 30776 45168
Program 2 6300 14492 22684 30876 45368
Program 3 6400 14592 22784 30976 45768
Program 4 6500 14692 22884 31076 45968
Program 5 6600 14792 22984 31176 46168
Program 6 6700 14892 23084 31276 46368
Program 7 6800 14992 23184 31376 46568
Program 8 6300 15092 23284 31476 46768
Program 9 7000 15192 23384 31576 46968
Program 10 7100 15292 23484 31676 47168
Program 11 7200 15392 23584 31776 47368
Program 12 7300 15492 23684 31876 47568
Program 13 7400 15592 23784 31976 47768
Program 14 7500 15692 23884 32076 47968
Program 15 7600 15792 23984 32176 48168
Program 16 7700 15892 24084 32276 48368

Making changes in the actual working program is only temporary (address 6100 f.) If changes shall be
permanent the value must be written to the programs address (e.g. 7100 for program 10 or 6300 for
program 2).

31 Explanations for program addresses



Address tables
|

Notes:
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Name riw Adr. Integer real Typ Value/off Description

SP.Fn riw [base 3150 39068|Enum |Enum_SPFN Basic configuration for setpoint processing, e.g. 'setpoint controller
1dP 11342 switchable to external setpoint'. Configuration of special,
2dP 19534 controller-dependent setpoint functions.
3dP 27726

0 set-point controller can be switched over to external set-point (->LOGI/SP.E)
8 Setpoint controller switchable to setpoint controller with external setpoint shift
(switchable -> LOGI/SP.E).

C.tYP riw |base 5062 42892|Enum |Enum_CtYP The process value can be assigned directly to an input value, but it
1dP 13254 can also be computed from the comparison of two input values. For
24P 21446 this, various formulas are provided for the user, e.g. the difference

r the ratio of the two input values.

3dp 29638 or the ratio of the two input values
Standard controller (process value = x1)
Ratio controller (x1+oFFS)/x2.
An offset is added to the input value x1, and then the ratio is calculated from the result
and the input value x2. This ratio is used as process value.
The process value is calculated as the difference of the two values (x1 - x2).
Maximum value of x1 and x2. The higher value is used for control. In case of a sensor
fault, control is continued with the remaining process value.
Minimum value of x1 and x2. The lower value is used for control. In case of a sensor fault,
control is continued with the remaining process value.
Mean value (x1 +x2) / 2. In case of a sensor fault, control is continued with the remaining
process value.
Switchover between the input values: process value = x1 or process value = x2.
02 function with constant sensor temperature. The engineering unit for the 02 setting
should be checked under: Other -> parameter unit (ppm / %).
The sensor temperature must be defined under: Parameters -> Controller -> Sensor
temperature.
02 function with measured sensor temperature. The sensor temperature is required as the
second process value x2.
The engineering unit for the 02 setting should be checked under: Other -> Parameter unit
(ppm / %).

C.Fnc riw [base 5050 42868|Enum |Enum_CFnc Control behaviour (algorithm) referred to output value: e.g. 2- or
1dP 13242 3-point controller, signaller, 3-point stepping control.
2dP 21434
3dP 29626

on/off controller or signaller with one output. The on/off controller or signaller switches if
the process value drifts from the setpoint more than the hysteresis.

PID control, e.g. heating, with one output: Switched as a digital output (2-point) or used as
an analog output (continuous). PID controllers respond quickly to changes of the control
deviation, and typically do not exhibit any permanent control offset.

D /Y / Off, or 2-point controller with partial/full load switch-over. 2 digital outputs: Y1 is
the switching output and Y2 is the changeover contact for D/Y.

2 x PID control, e.g. heating/cooling. Two outputs: Switched as a digital output (3-point) or
used as an analog output (continuous). PID controllers respond quickly to changes of the
control deviation, and typically do not exhibit any permanent control offset.

3-point stepping controller, e.g. for motor actuators. Two digital outputs. No actuating
pulses are generated when the process is lined out.

3-point stepping controller with position feedback signal Yp, e.g. for motorized valves. Two
digital outputs. No output signals are generated when the process is lined out. The
position feedback signal Yp serves for displaying the actuator position, but also for
monitoring the actuator if the DAC function (Digital Actuator Control) is provided.
continuous controller with integrated positioner. This is basically a cascade. A tracking
controller with three-point stepping behaviour which operates with Yp as process value is
used with the continuous controller.

PMA GmbH - Interfacedescription KS90-1
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Name r/w Adr.Integer real Typ Value/off Description
mAn riw [base 5051 42870|Enum |Enum_mAn Enables the output value to be adjusted in manual operation. If
1dP 13243 adjustment is not enabled, the output value cannot be changed in
2dP 21435 manual operation, neither with the front keys nor via the
3 20627 interface.Note: This setting does not affect the auto/manual
P switchover function.
0 The output value cannot be changed in manual operation, neither with the front keys nor
via the interface.
1 The output value is to be adjusted in manual operation (see also LOGI/mAn).
C.Act riw |base 5052 42872|Enum |Enum_CAct Operating sense of the controller. Inverse operation (e.g. heating)
1dP 13244 means increased heat input when the process value falls.
2dP 21436 Direct operation (e.g. cooling) means increased heat input when the
r value incr .
3P 29628 process value increases
0 Inverse or opposed-sense response, e.g. heating. The controller output is increased with a
falling process value, and decreased with a rising process value.
1 Direct or same-sense response, e.g. cooling. The controller output is increased with a
rising process value, and decreased with a falling process value.
FAIL riw |base 5053 42874|Enum |Enum_FAIL With the sensor break response, the operator determines the
1dP 13245 instrument's reaction to a sensor break, thus ensuring a safe
24P 21437 process condition.
3dP 29629
0 controller outputs switched off
1 y = parameter Y2 (Caution: fixed parameter Y2, not controller output Y2!).
Note for three-point stepping controller: With Y2 < 0.01 CLOSED is set (DY=-100%), with
0.01 =< Y2 =< 99.9 no output is set (DY=0%), with Y2 > 99.9 OPEN is set (DY= +100%).
Note for signallers: With Y2 < 0.01 OFF is set, with 0.01 =< Y2 =< 99.9 status keeps
unchanged, with Y2 >99.9 ON is set.
2 y = mean output. The maximum permissible output can be adjusted with parameter Ym.H.
To prevent determination of inadmissible values, mean value formation is only if the
control deviation is lower than parameter L.Ym.
mG.L riw |base 5059 42886|Float |-1999..9999  [J|Lower limit for the controller's operating range. The control range is
1dP 13251 independent of the measurement range. Reducing the control range
2dP 21443 will increase the sensitivity of the self-tuning process.
3dP 29635
mG.H rlw |base 5060 42888|Float |-1999..9999 O | uUpper limit for the controller's operating range. The control range is
1dP 13252 independent of the measurement range. Reducing the control range
24P 21444 will increase the sensitivity of the self-tuning process.
3dP 29636

PMA GmbH - Interfacedescription KS90-1
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Name r/w Adr.Integer real Typ Value/off Description

CYCL riw [base 5055 42878|Enum |Enum_CYCL Duty cycle for 2-point and 3-point controllers. Internally, the

1dP 13247 controller calculates a continuous output value, which is converted
24P 21439 intolswitching pulses fgr digital outputs. The user can adapt the
24P 29631 setting to calculate various duty cycles (on/off ratio).

0 Standard. 'Bathtub curve'. The adjusted duty cycles t1 and t2 are valid for + 50% control
output. With very small and very large control outputs, the effective duty cycle is increased
sufficiently to prevent nonsensically short operating pulses. The shortest pulses are
limited to ¥ of t1 and % of t2.

1 Linear water cooling (standard switching behaviour for heating). Cooling only starts above
an adjustable temperature value (E.H20). Cooling 'On" with fixed pulse duration (t.on).
Cooling 'Off* with minimum pulse duration (t.oFF), which varies according to controller
output.

2 Non-linear water cooling (standard switching behaviour for heating). The cooling
characteristic ensures that controller action is relatively weak between 0 and approx. 70%
of controller output. Above that, controller action increases rapidly up to the maximum
cooling rate. The parameter 'F.H20' can be used to alter the curve of the cooling
characteristic.

3 With constant pulses for heating and cooling. The adjusted duty cycles t1 and t2 are
maintained over the entire output range. The parameter tp is used to adjust the minimum
pulse duration. Shorter pulses are added internally until a pulse of length tp can be
generated.

tunE riw [base 5056 42880|Enum |Enum_tune Self-tuning procedure / sequence. Choice between:step response
1dP 13248 tuning during start-up and pulse response tuning at setpoint; or
2dp 21440 pulse response tuning during start-up and at setpoint; or only step
response tuning during start-up, and no tuning at setpoint (no
pulse).

0 At start-up with step function, impulse function at setpoint.
The step function at start up requires a control deviation of more than 10% of the control
range. At setpoint, with control deviation less than 10% of the control range, tuning is
done with the impulse function.

1 At start-up with impulse function. Setting for fast controlled systems (e.g. hot runner
control).
Always tuning with impulse function. At start up, with a control deviation of more than
10% of the control range, the control loop is optimized for a wide control range. At
set-point the control deviation during self-tuning is small.

2 At start up and at set-point always tune step function at start up.
Tuning is done with step function at start up, regardless of the control deviation.

3dP 29632

Strt riw [base 5057 42882|Enum |Enum_Strt Start of self-tuning. Self-tuning can always be started manually at
1dP 13249 the request of the operator.

2dpP 21441 Here, it is possible to determine that self-tuning is started
automatically under the following conditions: On power-up or when
an oscillation of the process value is detected.

no automatic start (manual start via front interface)

1 Manual or automatic start of auto-tuning at power on or when oscillating is detected
(oscillating of process value by more than + 0.5% of the control range, and simultaneously
the output value by more than 20%.) Note: Though the process is unchanged, at power on
always the (time-consuming) auto-tuning is started.

3dP 29633
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Name riw Adr. Integer real Typ Value/off Description

Adt0 riw |base 5061 42890|Enum |Enum_Adt0 Optimization of the switching cycles t1 and t2 for the DED
1dP 13253 conversion can be disabled here. In order to fine-tune the
2dP 21445 position.ing actiqn, th.e switchin.g peri.ods' are changed by the
24P 20637 self-tuning function, if automatic tuning is configured.

0 The cycle duration is determinated by auto-tuning. Thereby the best controlling results are
obtained.

1 The cycle duration is not determinated by auto-tuning. An oversized cycle duration causes
bad control behavior. An undersized cycle duration causes a more frequent switching,
which can raise the wearout of mechanical actuators (relay, contactor).

Name riw Adr. Integer real Typ Value/off Description
Pbl rl'w |base 5000 42768|Float |1..-9999 O] proportional band 1 (heating) in engineering unit, e.g. °C.
1dP 13192 Pb defines the relationship between controller output and control
24P 21384 dgviation. The smal!er Pbis, t.he stronger is the control action for a
3dp 29576 given c_ontrol_ deV|at|on._If Pb is too large or too small, the control
loop will oscillate (hunting).
Pb2 r’'w |base 5001 42770|Float |1..-9999 O proportional band 2 (cooling) in engineering units, e.g. °C.
1dP 13193 Pb defines the relationship between controller output and control
24P 21385 dgviation. The small_er Pbis, t_he stronger is the control action for a
3P 29577 given control deviation. If Pb is too large or too small, the control
loop will oscillate (hunting).
til r'w |base 5002 42772|Float |1...9999 Integral action time 1 (heating) [s]. Ti is the time constant of the
1dP 13194 integral portion. The smaller Ti is, the faster is the response of the
2dp 21386 integral action. _
24P 20578 Ti too small: Control tends to oscillate.
Ti too large: Control is sluggish and needs a long time to line out.
ti2 r’'w |base 5003 42774|Float |1..-9999 Integral action time 2 (cooling) [s]. Ti is the time constant of the
1dP 13195 integral portion. The smaller Ti is, the faster is the response of the
24P 21387 iqtegral action. _
adp 20570 Ti too small: Control tends to oscillate.
Ti too large: Control is sluggish and needs a long time to line out.
tdl rl'w |base 5004 42776|Float |1---9999 Derivative action time 1 (heating) [s], second parameter set.
1dP 13196 Td is the time constant of the derivative portion. The faster the
24P 21388 process va[ue changes, _anq the Iarger the value of Td is, the
3dp 20580 stronger will be the derivative action.
Td too small: Very little derivative action.
Td too large: Control tends to oscillate.
td2 r'w |base 5005 42778|Float |1-..9999 Derivative action time 2 (cooling) [s], second parameter set.
1dP 13197 Td is the time constant of the derivative portion. The faster the
24P 21389 process val_ue changes, _and_ the Ia_rger the value of Td is, the
24P 29581 stronger will be the derivative action.
Td too small: Very little derivative action.
Td too large: Control tends to oscillate.
tl r'w |base 5006 42780|Float |0.4...9999 O | Minimum duty cycle 1 (heating) [s]. With the standard duty cycle
1dP 13198 converter, the shortest pulse duration is 1/4 x t1.
24P 21390 If thg duty.cycle is not to be optimized, this must be entered in the
adp 2058 conflguratloq. o . _
(Default: Optimization of the duty cycle during self-tuning, but also
if the output value is less than 5%).
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Name riw Adr. Integer real Typ Value/off Description

12 r’'w |base 5007 42782|Float |0.4...9999 O | Minimum duty cycle 2 (cooling) [s]. With the standard duty cycle
1dP 13199 converter, the shortest pulse duration is 1/4 x t1.
24P 21391 If the duty cycle is not to be optimized, this must be entered in the

q 20583 configuration.
Sdp (Default: Optimization of the duty cycle during self-tuning, but also
if the output value is less than 5%).

SH r'w |base 5014 42796|Float |0.-9999 O3 | Neutral zone, or switching difference of the signaller [engineering
1dP 13206 unit].Too small: unnecessarily high switching frequency.Too large:
2dp 21398 reduced controller sensitivity.With 3-point controllers this slows

q 29590 down the direct transition from heating to cooling. With 3-point
3dP stepping controllers, it reduces the switching operations of the
actuator around setpoint.

d.SP riw |base 5016 42800|Float |-1999..9999  [J|Separation of the D / Y switch-over point from the setpoint
1dP 13208 [engineering unit]. With a significant control deviation heating start
2dP 21400 1 . .

q 20502 in delta connection. When the control deviation increases, the
3dp instrument switches
over to reduced power (Y connection) for line-out to the set-point.
tP r'w |base 5009 42786|Float [0.1...9999 Minimum pulse duration [s]. Used for switching with constant
1dP 13201 periods. For positioning values that require a shorter pulse than
2dp 21393 adjusted for 'tp', the output is suppressed, but ‘remembered'. The
29585 controller continues adding the internal short pulses until a value
3dp equal to 'tp' can be output.

tt r’'w |base 5015 42798|Float |3..-9999 O | Travel time of the actuator motor [s]. If no feedback signal is
1dP 13207 available, the controller calculates the actuator position by means
2dpP 91399 of an integrator and the adjusted motor travel time. For this reason,

q 29501 a precise definition of the motor travel time between min and max
3aP (0% and 100%) is important.

Y.Lo rl'w |base 5018 42804|Float |-105...105 O | Lower output limit [%]
1dP 13210 The range is depedant of the type of controller:
2dP 21402 2 point controller: 0...ymax+1
24P 29504 3 point controller; -105 ymax-1

Y Hi riw |base 5019 42806|Float |-105...105 O | Upper output limit [%]
1dP 13211 The range is ymin+1 ....105
2dP 21403
3dP 29595

Y2 riw |base 5017 42802|Float |-100...100 O | second positioning value [%)]. Activated Y2 = positioner control.
1dP 13209 Caution: The parameter ‘positioning output Y2' must not be
2dp 21401 confused with the controller output Y2!
3dP 29593

Y.0 rlw |base 5020 42808|Float |-105...105 O | offset for die positioning value [%]. This is added to the controller
1dP 13212 output, and has the most effect with P and PD controllers. (With PID
2dp 91404 controllers, the effect is compensated by the integral action.) With

q 20506 a control deviation = 0, the P controller generates a control output
il Y0.

Ym.H rl'w |base 5021 42810|Float |-105...105 O | Limit for the mean control output value Ym in case of sensor break
1dP 13213 [%]. The mean control output value is configurable as the response
24P 21405 to sensor break. The maximum mean output value = YmH.
3dP 29597

PMA GmbH - Interfacedescription KS90-1

Appendix Page 5 9499 040 65311




Code Table Operating Version4

Name riw Adr. Integer real Typ Value/off Description
L.Ym r’'w |base 5022 42812|Float |1..-9999 0| Max. control deviation (xw), at the start of mean value calculation
1dP 13214 [engineering unit).
24P 21406 When calculating the mean value, data are only taken into account
3P 29593 if the control deviation is small enough. 'Lym' is a preset value that
determines how precisely the calculated output value is matched to
the setpoint.
E.H20 riw |base 5013 42794|Float |-1999...9999  [J|Min. temperature for water cooling. Below the set temperature no
1dP 13205 water cooling happens
2dP 21397
3dP 29589
t.on r'w |base 5010 42788|Float |0.1...9999 O | Impulse length for water cooling. Fixed for all values of controller
1dP 13202 output.The pause time is varied.
2dP 21394
3dP 29586
t.oFF r’'w |base 5011 42790|Float |1..-9999 0| Min. pause time for water cooling. The max. effective controller
1dP 13203 output results from t.on/(t.on+t.off)- 100%
2dP 21395
3dP 29587
F.H20 r'w |base 5012 42792|Float |0.1...9999 O | Adaptation of the (non-linear) water-cooling characteristic.If the
1dP 13204 cooling action is very strong, and causes an unfavourable transition
2dp 21396 between heating and cooling, a non-linear characteristic can reduce
3P 20563 the cooling action considerably.Adjust FH20 = 1 for output values up
to -70%; FH20 = 2 for values up to approx. -80%, and FH20 = 0.5 for
up to approx. -60%.
OFFS rl'w |base 5024 42816|Float |-120...120 O | Zero point for ratio control.
1dP 13216 For a given value of X2 (e.g. airflow quantity) the ratio controller
2dP 21408 changes the corresponding value of X1 (e.g. gas flow quantity), until
3P 29600 the required ratio is reached.
HYS.L rl'w |base 5028 42824|Float [0-..9999 O | switching hysteresis below the setpoint of the signaller
1dP 13220 [engineering unit].
2dP 21412
3dP 29604
HYS.H r'w |base 5029 42826|Float |0..-9999 O switching hysteresis above the setpoint of the signaller
1dP 13221 [engineering unit].
2dP 21413
3dP 29605
tEmP r'w |base 5036 42840|Float [0-..9999 O | Constant sensor temperature. With 02 measurement, the actual
1dP 13228 oxygen content is derived from the constant sensor temperature
2dP 21420 and the EMF (electromotive force in volts) generated by the
3P 20612 sensor.Note: A constant sensor temperature is only ensured with
heated lambda sensors.
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C.InP r |base 5102 42972|Float |-1999..9999  [J|process value
1dP 13294
2dP 21486
3dP 29678

Tu2 r |base 5145 43058|Float [0-..9999 O | ‘Cooling’ delay time of the loop. Tu is calculated by the self-tuning
1dP 13337 function: It is the time delay before the process reacts significantly.
2dp 21529 In effect, Tu is a dead time that is determined by the reaction of the

29791 process to a change of the control output. It is used for defining
S controller action.

Vmax2 r |base 5146 43060|Float [0-..9999 O | Max. rate of change for ‘cooling', i.e. the fastest process value
1dP 13338 increase during self-tuning. Vmax is calculated by the self-tuning
2dp 21530 function, and is determined by the reaction of the process to a

q 29722 change of the control output. It is used for defining controller
2l action.

Kp2 r |base 5147 43062|Float |0-..9999 O | Process gain for ‘cooling'. For control loops with self-regulation,
1dP 13339 process gain is the ratio determined by the change of the control
2dp 21531 output and the resulting permanent change of the process value. Kp

q 29723 is calculated by the self-tuning function, and is used for defining
il controller action.
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Name r/w Adr.Integer real Typ Value/off Description

St.Cntr r |base 5100 42968|Int  |0..65535 0| status informations of the controller.f.e. switching signals,
1dP 13292 controller off or informations about selftuning. The controller sratus
24P 21484 shows the actual adjustments of the controller.
3dP 29676

Bit 0: Switching signal heating: 0: off 1: on
Bit 1: Switching signal cooling: 0: off 1: on
Bit 2: Sensor error 0: ok 1: error
Bit 3: Controlsignal: Manual/automatic
0: automatic 1: manual
Bit 4: Controlsignal: Y2
0: Y2 not activ 1: Y2 activ
Bit 5: Controlsignal: Ext. setting of outputsignal
0: not activ 1: activ
Bit 6: Controlsignal: Controller off
0: contr. on 1: contr. off
Bit 7. Controlsignal:The activ parameter set
0: parameterset 1
1: parameterset 2
Bit 8: Loopalarm
0: no alarm
1:alarm
Bit 9: Soft start function
0: not activ
1: activ
Bit 10: Rate to setpoint
0: not activ
1: activ
Bit 11: Not used
Bit 12-15: Internal functional statuses (operating state)
0000 Automatic
0001 Selftuning is running
0010 Selftuning faulty
(Waiting for operator signal)
0011 Sensor error
0100 Not used
0101 Manual
0111 Notused
1000 Manual, with external presetting of the outputsignal
1001 Outputs switched off (neutral)
1010 Abortion of the selftuning (by control- or error-signal)

diFF r |base 5104 42976|Float |-1999..9999  [J| Control deviation, is defined as process value minus setpoint.
1dP 13296 Positive Xw means that the process value is above the setpoint. A
24P 21488 small control deviation indicates precise control.
3dP 29680

POS r |base 5105 42978|Float [0-..100 O | The position feedback Yp shows the actuator position with 3-point
1dP 13297 stepping controllers. If Yp is outside the limits Ymin and Ymax, the
2dP 21489 output of positioning pulses is suppressed.
3dP 29681

Tul r |base 5141 43050|Float [0-..9999 O | 'Heating' delay time of the loop. Tu is calculated by the self-tuning
1dP 13333 function: It is the time delay before the process reacts significantly.
2dP 21595 In effect, Tu is a dead time that is determined by the reaction of the

q 29717 process to a change of the control output. It is used for defining

3aP controller action.
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Ypid r |base 5103 42974|Float |-120...120 O | output value Ypid is the output signal determined by the controller,
1dP 13295 and from which the switching pulses for the digital and analog
2dP 21487 control outputs are calculated. Ypid is also available as an analog
24P 29679 signal. e.g. for visualization.

Ada.St riw |base 5150 43068|Enum |Enum_AdaStart Starting / stopping the self-tuning function.After the start signal,
1dP 13342 the controller waits until the process reaches a stable condition
24P 21534 (PIR) before it starts the self-tuning process. Self-tuning can be
24P 29726 aborted manually at any time.

After a successful self-tuning attempt, the controller automatically
resumes normal operation.
0 'Stop’ will abort the self-tuning process, and the controller returns to normal operation
with the previous parameter settings.
1 Start of the self-tuning process is possible during manual or automatic controller
operation.

Yman r'w |base 5151 43070|Float |-110...110 O | Absolute preset output value, which is used as output value during
1dP 13343 manual operation.
24P 21535 Caution: With 3-point stepping controllers, Yman (evaluated the
2dp 26797 same as Dyman) is added to the actual output value as a relative

shift.

dYman rl'w |base 5152 43072|Float |-220...220 O | Differential preset output value, which is added to the actual output
1dP 13344 value during manual operation. Negative values reduce the output.
2dP 21536
3dP 29728

Yinc riw [pbase 5153 43074|Enum |Enum_Yinc Increasing the output value. There are two speeds: 40 s or 10 s for
1dP 13345 the change from 0 % to 100 %.
2dP 21537 Note: The 3-point stepping controller translates the increments as
3dP 29729 WP

0 Not active
1 increment output

Ydec riw [pbase 5154 43076|Enum |Enum_YDec Decreasing the output value. There are two speeds: 40 s or 10 s for
1dP 13346 the change from 0 % to 100 %.
2dP 21538 Note: The 3-point stepping controller translates the increments as
3dP 29730 DOWN.

0 Not active
1 decrement output

SP.EF r |base 5101 42970|Float |-1999..9999  [J|Effective setpoint. The value reached at the end of setpoint
1dP 13293 processing, after taking W2, external setpoint, gradient, boost
24P 21485 function, programmer settings, start-up function, and limit functions
24P 29677 into account. Comparison with the effective process value leads to

the control deviation, from which the necessary controller response
is derived.
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StTune |r |base 5140 43048|Int |0..65535 0| status information during self-tuning, e.g. the actual condition, and
1dP 13332 possible results, warnings, and error messages.
2dP 21524
3dP 29716

Bit 0 Process lined out; 0 = No; 1 = Yes

Bit 1 Operating mode 'Self-tuning controller; 0 = Off; 1 = On
Bit 2 Result of controller self-tuning; 0 = OK; 1 = Fault

Bit 3 - 7 Not used

Bit 8 - 11 Result of the 'heating' attempt

0000 No message / Attempt still running

000 1 Successful

001 0 Successful, with risk of exceeded setpoint

0011 Error: Wrong operating sense

0100 Error: No response from process

0101 Error; Turning point too low

0110 Error: Risk of exceeded setpoint

0111 Error: Step output too small

100 0 Error: Setpoint reserve too small

Bit 12 - 15 Result of "cooling' attempt (same as heating attempt)

Vmax1 r |base 5142 43052|Float [0-..9999 O | Max. rate of change for 'heating', i.e. the fastest process value
1dP 13334 increase during self-tuning. Vmax is calculated by the self-tuning
24P 21526 function, and is determined by the reaction of the process to a

change of the control output. It is used for defining controller
3dP 29718 .
action.

Kpl r |base 5143 43054|Float |0...9999 O] Process gain for *heating'. For control loops with self-regulation,
1dP 13335 process gain is the ratio determined by the change of the control
24P 21597 output and the resulting permanent change of the process value. Kp

is calculated by the self-tuning function, and is used for defining
3dP 29719 .
controller action.
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Code Table Operating Version4

Name riw Adr. Integer real Typ Value/off Description
Msg2 r |base 5148 43064|Enum |Enum_Msg The result of self-tuning for ‘cooling indicates whether self-tuning
1dP 13340 was successful, and with what result.
2dP 21532
3dP 29724
No message / Tuning attempt still running
1 Self-tuning has been completed successfully. The new parameters are valid.
2 Self-tuning was successful, but with a warning. The new parameters are valid.

Note: Self-tuning was aborted due to the risk of an exceeded setpoint, but useful
parameters were determined. Possibly repeat the attempt with an increased setpoint
reserve.

3 The process reacts in the wrong direction.
Possible remedy: Reconfigure the controller (inverse <-> direct). Check the controller
output sense (inverse <-> direct).

4 No response from the process. Perhaps the control loop is open.
Possible remedy: Check sensor, connections, and process.
5 The process value turning point of the step response is too low.

Possible remedy: Increase the permitted step output range, i.e. increase the parameter
Y.Hi ('heating’) or reduce the parameter Y.Lo (‘cooling).

6 Self-tuning was aborted due to the risk of an exceeded setpoint. No useful parameters
were determined.
Possible remedy: Repeat the attempt with an increased setpoint reserve.

7 The step output change is not large enough (minimum change > 5 %).
Possible remedy: Increase the permitted step output range, i.e. increase the parameter
Y.Hi (‘heating’) or reduce the parameter Y.Lo (‘cooling’).

8 The controller is waiting. Setpoint reserve must be given before generating the step output
change.
Acknowledgment of this error message leads to switch-over to automatic mode.
If self-tuning shall be continued, change set-point, change process value, or decrease
set-point range.

9 Impulse tuning failed. No useful parameters were determined. The control loop is perhaps
not closed: check sensor,
connections and process.
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Code Table Operating Version4

Name riw Adr. Integer real Typ Value/off Description
Msgl r |base 5144 43056|Enum |Enum_Msg The result of self-tuning for 'heating’ indicates whether self-tuning
1dP 13336 was successful, and with what result.
2dP 21528
3dP 29720
0 No message / Tuning attempt still running
1 Self-tuning has been completed successfully. The new parameters are valid.
2 Self-tuning was successful, but with a warning. The new parameters are valid.

Note: Self-tuning was aborted due to the risk of an exceeded setpoint, but useful
parameters were determined. Possibly repeat the attempt with an increased setpoint
reserve.

3 The process reacts in the wrong direction.
Possible remedy: Reconfigure the controller (inverse <-> direct). Check the controller
output sense (inverse <-> direct).

4 No response from the process. Perhaps the control loop is open.
Possible remedy: Check sensor, connections, and process.
5 The process value turning point of the step response is too low.

Possible remedy: Increase the permitted step output range, i.e. increase the parameter
Y.Hi (‘heating’) or reduce the parameter Y.Lo (‘cooling’).

6 Self-tuning was aborted due to the risk of an exceeded setpoint. No useful parameters
were determined.
Possible remedy: Repeat the attempt with an increased setpoint reserve.

7 The step output change is not large enough (minimum change > 5 %).
Possible remedy: Increase the permitted step output range, i.e. increase the parameter
Y.Hi (‘heating') or reduce the parameter Y.Lo (‘cooling’).

8 The controller is waiting. Setpoint reserve must be given before generating the step output
change.
Acknowledgment of this error message leads to switch-over to automatic mode.
If self-tuning shall be continued, change set-point, change process value, or decrease
set-point range.

9 Impulse tuning failed. No useful parameters were determined. The control loop is perhaps
not closed: check sensor,
connections and process.

YGrw riw |base 5155 43078|Enum |Enum_YGrwlLs Gradient of Y-variation 'slow" or 'fast’. Changes the positioning
1dP 13347 output speed. There are two speeds for output variation: from 0%
2dp 21539 to 100% in 40s or in 10s.
3dP 29731

0 Slow change of Y, from 0% to 100% in 40 seconds.
1 Fast change of Y, from 0% to 100% in 10 seconds.
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Code Table Operating Version4

4InP.1

Name riw Adr. Integer real Typ Value/off Description
I.Fnc riw |base 167 33102|Enum |Enum_IFnc Selection of the function assigned to the value at INP1, e.g. value at
1dP 8359 INP1 is the external setpoint.
2dP 16551
3dP 24743
no function (subsequent input data are skipped)
1 Heating current input.
2 External setpoint SP.E or (depending on version) external setpoint shift SP.E.
(Switchover is done via -> LOGI/SP.E).
3 Position feedback signal Yp.
4 Second process value X2.
For process value functions such as ratio, min, max, mean. Adjustment via Cntr/C.tYP.
5 Preset for external positioning value Y.E (switchover via -> LOGI/Y.E)
6 No controller input (replaced e.g. by limit value signalling).
7 Process value X1.
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Code Table Operating Version4

4InP.1

Name r/w Adr.Integer real Typ Value/off Description

S.tYP r/w |base 1150 35068 |Enum |Enum_StYP Sensor type selection. For sensors with signals of resistance
1dP 9342 transducer, current or voltage measuring, scaling can be adjusted
2dP 17534
3dP 25726

0 thermocouple type L (-100...900°C), Fe-CuNi DIN
Fahrenheit: -148...1652°F

1 thermocouple type J (-100...1200°C), Fe-CuNi
Fahrenheit: -148...2192°F

2 thermocouple type K (-100...1350°C), NiCr-Ni
Fahrenheit: -148...2462°F

3 thermocouple type N (-100...1300°C), Nicrosil-Nisil
Fahrenheit: -148...2372°F

4 thermocouple type S (0...1760°C), PtRh-Pt10%
Fahrenheit: 32...3200°F

5 thermocouple type R (0...1760°C), PtRh-Pt13%
Fahrenheit: 32...3200°F

6 thermocouple type T (-200...400°C), Cu-CuNi
Fahrenheit: -328...752°F

7 thermocouple type C (0...2315°C), W5%Re-W26%Re
Fahrenheit: 32...4199°F

8 thermocouple type D (0...2315°C), W3%Re-W25%Re
Fahrenheit: 32...4199°F

9 thermocouple type E (-100...1000°C), NiCr-CuNi
Fahrenheit: -148...1832°F

10 thermocouple type B (0/400...1820°C), PtRh-Pt6%
Fahrenheit: 32/752...3308°F

18 Special thermocouple with a linearization characteristic selectable by the user. This
enables non-linear signals to be simulated or linearized.

20 Pt100 (-200.0 ... 100.0(150.0)°C)
Measuring range up to 150°C at reduced lead resistance.
Fahrenheit: -328...212(302) °F

21 Pt100 (-200.0 ... 850,0 °C)
Fahrenheit; -328...1562 °F

22 Pt 1000 (-200.0...850.0 °C)
Fahrenheit: -328...1562 °F

23 Special : 0...4500 Ohms.
For KTY 11-6 with preset special linearization (-50...150 °C or -58...302 °F).

24 Special 0...450 Ohm

30 Current: 0...20 mA / 4...20 mA
40 0..10V/2..10V

41 Special -2.5...115 mV

42 Special : -25...1150 mV

50 potentiometer 0...160 Ohm

51 potentiometer 0...450 Ohm

52 potentiometer 0...1600 Ohm
53 potentiometer 0...4500 Ohm

S.Lin riw |base 1151 35070|Enum |Enum_SLin Linearization (not adjustable for all sensor types S.tYP). Special
1dP 9343 linearization. The linearization table can be created with the
2dP 17535 tEngineerting Tool. The default characteristic is for KTY 11-6
24P 26727 emperature sensors.
0 No special linearization.
1 Special linearization. Definition of the linearization table is possible with the Engineering

Tool. The default setting is the characteristic of the KTY 11-6 temperature sensor.
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Code Table

Operating Version4

4InP.1

Name riw Adr. Integer real Typ Value/off Description

Corr riw |base 160 33088|Enum |Enum_Corr3 Measured value correction / scaling
1dP 8352
2dP 16544
3dP 24736

Without scaling

1 The offset correction (in the CAL Level) can be done on-line in the process. If InL shows the
lower input value of the scaling point, then OuL must be adjusted to the corresponding
display value. Adjustments are made via the front panel keys of the device only.

2 Two-point correction (in CAL-Level) ist possible offline via process value transmitter or
on-line in the process. Set process value for the upper and lower scaling point and confirm
as input value InL or InH, then set the belonging displayed value OuL and OuH. The
settings are done via the front of the device.

3 Scaling (at PArA-level). The input values for the upper (InL, OuL) and lower scaling point
(InH. OuH) are visible at the parameter level. Adjustment is made via front operation or the
engineering tool.

4 Automatic calibration of the position feedback potentiometer. For 3-point stepping
controllers with position feedback Yp from a potentiometer, and for continuous controllers
operating a positioner with position feedback Yp from a potentiometer.

InF r’'w |base 1152 35072|Float |-1999...9999 Substitute value in case of a fault. This value is used for
1dP 9344 calculations, if there is a fault at the input (e.g. FAIL).
2dP 17536
3dP 25728

Name r/w Adr.Integer real Typ Value/off Description

InL.1 riw |base 1100 34968|Float |-1999..9999  [J|input value of the lower scaling point. Depending on sensor type,
1dP 9292 the input value can be scaled to the required display value in the
2dP 17484 Parameter Level. The display of the input value of the lower scaling
24P 25676 point (e.g. 4 mA) is done using the corresponding electrical value.

OuL.1 riw |base 1101 34970|Float |-1999..9999  [J| Display value of the lower scaling point. Depending on sensor type,
1dP 9293 the input value can be scaled to the required display value in the
2dP 17485 Parameter Level. The operator can change the display value of the
24P 25677 lower scaling point, e.g. 4 mA is displayed as 2 [pH].

InH.1 riw |base 1102 34972|Float |-1999..9999  OJ|input value of the upper scaling point. Depending on sensor type,
1dP 9294 the input value can be scaled to the required display value in the
24P 17486 Parameter Level. The display of the input value of the upper scaling
24P 25678 point (e.g. 20 mA) is done using the corresponding electrical value.

OuH.1 riw |base 1103 34974|Float |-1999..9999 O |Display value of the upper scaling point. Depending on sensor type,
1dP 9295 the input value can be scaled to the required display value in the
24P 17487 Parameter Level. The operator can change the display value of the
2dp 25679 upper scaling point, e.g. 20 mA is displayed as 12 [pH].

tF1 r'w |base 1104 34976|Float |0-..100 O [Filter time constant [s]. Every input is fitted with a digital (software)
1dP 9296 low-pass filter for s