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A

Change notice!

The Functionblock SOUT has changed since operating version 7. Eventually you must adjust your engineering when
updating Soft- or Hardware (see Page 27).

Operation

1

Operation

11

HARDWARE SOFTWARE/ENGINEERING HARDWARE
INP3
INP4
di8
di9 UL
di10 b oUT3
di11 . i> dob
di12 Wmmui do6
di3 do1
di4 do2
di5 do3
di6 do4
di7 Interface
INP1 ouT1
INP5 ouT2
INP6 n OUT4
di . 0UT5
di2 ‘

KS 98 is a freely structurable compact automation unit. Each unit contains a function library from which selection, configura-
tion, parameter setting and combination of up to 450 function blocks is possible by means of an engineering tool. This per-
mits realization of complex mathematical calculations, multi-channel control structures and sequencing in one instrument.
Various pages are displayed by means of an LCD (64x128 dots): input and output for analog and digital signals, bargraphs
and trends. Communication with other instruments and systems is possible via an optional digital interface.

2  Important technical data
2.1
INP 1: universal input, configurable for thermocouples, resistance thermometers, temperature difference, resistance
transducer, DC current and DC voltage
INP 3 (option C): DC current or -50...1300 mV, INP 4 (option C): DC current, INP 5: DC current and
DC voltage, INP 6: resistance transducer and DC current
22
Opto-coupler for 24 V DC, current sink to [EC 1131 type1, logic 0=-3...5V, logic 1 =15...30 V, approx.
5 mA di1 and diZ: in all versions, di3...di7: in option B, di4...di12: in option C.
y2% 3 Outputs — section 26.1
Relay contact rating: 500 VA, 250V, 2 A at 48...62 Hz
QUT1, 0UT2, 0UT4, OUTS: relay or logic dependent of version, OUT 3 (option C): current
yZ/ 3 Control outputs
Opto-coupler, grounded load with common positive control voltage, power 18...32 V DC < 100 mA.
do1...do4: in option B, dob and do6: in option C
25

90...260V AC, 48...62 Hz, power consumption approx. 10 VA (equipped with all possible options)

For detailed technical data, see data sheet KS98 9498 737 32113
KS98+ 9498 737 37933

3 Description



Versions

9499-040-44311

3 Versions

Basic unit

Power supply and
process outputs

Option B

Option C

Engineering

Setting

*2)

___Modular option C basic card with modules
__single-channel controller (basic unit)

Orderno.[9]4f0]7]-[9] [ |-[ | lo] [1]
| Standard

with integrated supply voltage

K898+ with CANopen 1/0

90...250 V AC with 4 relays
90...250 V AC with 2 relays + 2 current outputs
24V UC with 4 relays

|24V UC with 2 relays + 2 current outputs

no option B

TTL interface + di3...7 / do1...4

RS 422 +di3...7 / do1...4 + real-time clock
PROFIBUS-DP +di3...7 / do1...4

| INTERBUS +di3...7 / do1..4

no option C
INP3 /INP 4 /QUT 3/di8..12 / do5 / do6

INP3 2 /INP 4 / OUT 3/ di8. 12/ do5 / doB_ »

Modular option C basic card o)

standard setting
| setting to specification

an x0 of -50 and an x100 of 1300 must be adjusted.

LA BN /0 modules

- for installation in units with modular option C basic card
Orderno.[9]4]0

Position

Module type-
Analog inputs

Module type-

Analog outputs
Module type-

Digital inputs/outputs

I/0 modules

_Separate order

Fitted in KS98 socket 1
Fitted in KS98 socket 2
Fitted in KS98 socket 3

| Fitted in KS98 socket 4
Pt100 / 1000, Ni 100 /1000, resistance, potentio-

meter
Thermocouple, mV, 0/4...20mA

-50...1500mV, 0...10V

0/2..10V, 0..£10V

__0/4..20mA, 0...£20mA

Digital 1/0 (universal)

| Frequency/counter input

0 N O —

O ~NOC1T W

BN =0

MOLON=O

Comblnatlon KS98+ (CANopen 1/0) and modular option C is not possible. Either KS98+ or modular option C!
INP3: With Type = 0...20 mA, the input is designed for -50...1300 mV. For further use of the output of INP3 with this scaling,

B E W wWwW NN DN

(—]

-0 = O N =



9499-040-44311 Front view

4  Frontview

LED 2 e.g. cooling
LED 1 e.g. heating

Locking screw P
1853 Trend Intedrator

LED 3 e.g. alarm 1
LED 4 e.g. alarm 2

Display e.g. trend

0.000
-1eas .19 [®]

Selector key
PC interface

= Increment key (T)
@)
Manual/automatic key n gl Decrement key ({,)

Locking screw: locks the controller module in the housing.
LEDs: indicate the statuses of the LED function (— section 27.1).

Display: LCD dot matrix with (64x128 dots, back lighting). The relevant display is shown in sections
7 Menus, 17 Visualization, 23 Programmer and 24 Controller.

Keys [2]¥]a]S): The relevant function is described in section 7 Menus.
PC interface: PC connection for structuring/wiring/configuring/parameter setting/operating with the engineering tool.

U0 000

5  Mounting

AN

92+0,8

" % n N

185 Trend Integrator

Lot [
10000 92 +0,8

nam
-l255 5119  []

max.f460°C mMax.
BECNE A E 989t rel. 2

Ara\  min.

0°C %
ANN

Mount the unit with min. 2 fixing clamps
(diagonally at top and bottom).

Protection type IP65:
Use 4 fixing clamps. Insert the controller module firmly and block it using the locking screw.

5 I/0 modules
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Wire-hook switch S: Its switching status is signalled by function STATUS
and can be used in the engineering. After delivery, the switch is open.
For closing, release the locking screw, withdraw the controller module from the

housing, close the Wire-hook switch. Insert the unit and lock it with the
screw.

Wire-hook switch DP: The bus termination resistor can be activated by 2
S.ILL

switches (DP) in KS98. Both S.I.L. switches must always be open or closed
(terminating resistor active).

Wire-hook switch CAN: for bus terminating resistor — see page36

A Ensure tightness!

A Caution! The instrument contains electrostatically sensitive components.

A\

6 Electrical connections

6.1

Following the enclosed safety hints 9499 047 07101 is indispensable! The instrument insulation meets
standard EN 61 010-1 (VDE 0411-1) with contamination degree 2, overvoltage category lll, operating
voltage range 300 V and protection class I.

With horizontal installation, the following rule is applicable additionally: with the instrument module
withdrawn, a facility which prevents conducting parts from dropping into the open housing must be
provided.

A If the unit is switched to off-line, the outputs keep their status from the time of switch-over!!!

(WA Electromagnetic compatibility

European guide line 89/336/EEC. The following European generic standards are met:

Electromagnetic radiation: EN 50081-2 and Electromagnetic immunity: EN 50082-2. The unit is suitable for use in
industrial areas (in residential areas, RF interference may occur). The electromagnetic radiation can be reduced
decisively by installing the unit in a grounded metal switch cabinet.

(%2 Measurement earth (for grounding interferences)

If outside interference voltages act on the instrument, functional troubles may be caused
(concerns also high-frequency interferences). For grounding the interference voltages and ensuring the
electromagnetic immunity, a measurement earth must be connected. Terminal A 11 must be connected to
ground potential by means of a short cable (approx. 20 cm, e.g. to switch cabinet ground)! This cable must
be kept separate from mains cables.

(X 3 Storschutzbeschaltung
Load current free connections between the ground potentials must be realized so that they are suitable
both for the low-frequency range (safety of persons, etc.) and the high-frequency range (good EMC valu-
es).
The connections must be made with low impedance. All metal grounds of the components installed in the cabinet (1)

or in the cabinet door @) must be screwed directly to the sheet-metal grounding plate to ensure good and durable
contact. In particular, this applies to earthing rails @), protective earth rail (&), mounting

Safety hints 6
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plates for switching units (7) and door earthing strips ®).Control-
lers KS40/50/90 (8 and KS92/94 (9 are shown as an example for
earthing. The max. length of connections is 20 cm (see relevant ope-
rating instructions).

Generally, the yellow/green protective earth is too long to
provide a high-quality ground connection for high-frequency
interferences.

A
©

77777777

@ = P13

Braided copper cables 3 provide a high frequency conducting,
low-resistance ground connection, especially for connecting cabinet
(1 and cabinet door @).

o I ®
® | |
@ Because of the skin effect, the surface rather than the cross
® section is decisive for low impedance. All connections must
o have large surfaces and good contact. Any lacquer on the

connecting surfaces must be removed.

Due to better HF properties, zinc-plated mounting plates and
compartment walls are more suitable for large-surface grounding
than chromated mounting plates.

(X Connecting diagram

* Power supply cables must be kept separate from signal and measuring cables.

* Twisted and screened measuring cables have to be used (screening connected with measurement earth).

* Connected final elements must be equipped with protective circuits to manufacturer specifications.
This avoids voltage peaks which can cause trouble to the instrument.

* The instruments must be protected additionally by an individual or common fuse for a max. power consumption of 10
VA per unit (standard fuse ratings, min. 1 A)!

Signal and measurement circuits may carry max. 50 Vr.m.s. against ground,
mains circuits may carry max. 250 V r.m.s between terminals.

7 Connecting diagram
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galvanicisolations

e = || ! P A ; —{—rdil)  =CAN-GND
—=| 2 =1 rdi1(+) rCAN-H
O —t=l3 3| =d=Ldi2(+) LCANL
< 1|4 % 4 =t—+Volt
OUTS {;1—- 52} 5| —1—+mA } NP5
38— 1|6 6| m=td——Volt/ mA
V[ JooIITooIIITooIIToonn 7 — Oo
S 11717 8 ——E@yw
OUT4 ﬁ___ S_I 9 —— i1 0% _ |NP6
— 19 10l =1 v ' 0/4..20mA
CoIIIIIIIIIIIIIIIIIIIn ! '—+
0UT?2 - {W—* 11 12| =1 L
oe-20mA = { 13| =t Ra EN
B § 1,:'2;::::::::::::::::::', 1 4 ___: ! P ] ‘GZI : A :VOlt
U BESh et IE sl == 7 S LINPT
QU {0/4.A.20JrrnA: é_'r"_ 14 gy DS e
— — — 15' ! 16 U , , ! . 100%

- ' e 'abcdefg

- — 1 C B 'I - -
24V 7 = —

I = = 24V
. di 9 (+) e | 4 § 513 -1 di3+) E Q |§ A_‘ ﬁ
> dioF—={52  Syl=daawn [E[TEHEE ZH
'é_'u\:) di11(+) —f== | 6 5| ==—a—di5(+) === = IFE
S di12 (+) — e | 7 6| =—t—di6(+) = IZ = EIE
ol 05— = | 8 7|=—di7z+ = 2 E] E] EE
c_:U g do 6 1 :g::::::::::f 8 —_— dO 1 ; : E : E
E = INP4 {0/4...20mAi___ 12 ]? |
o Z L I L e — L
25 INP3 {0/4...20mAi___ li 12 T VP
g % + 1:5,::::::::::’, 13 = :GW : GND
3 -2 — - 14| = ! " TRE  1RxD/TxD-N
2 1 ouT3 {0/4---20mA } 15| =T moE CRAE O Romop

-——1 |6 16 TR T OAAA D |

— RS422. RS485 'TTL :PHOLI;LBUS

* Versions with integrated supply voltage only
## \With 24 V DC or AC, protective earth must also be connected. With 24 DC, the polarity is uncritical.

Connecting diagram 8
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X3 Analog inputs (— connecting diagram)
Thermocouples (a)

No lead resistance adjustment.

Internal temperature compensation: compensating lead up to the instrument terminals. With AINP1,

STE = int. CJC must be configured.

External temperature compensation:. Use separate cold junction reference with fixed reference temperature.
Compensating lead is used up to the cold junction reference. Copper lead between reference and instrument. With
AINP1,5TE = ext.CJC and TEref = reference temperature must be configured.

b d
RL1 =RL2 xeff = 31 - 92

AL L1 Ra = RL1+RL2 ; RL1 RLZE .
jﬁ '|' | ‘z‘ A j ﬂzj |

Resistance thermometer Pt 100 in 3-wire connection (b)
No lead resistance adjustment is necessary, if RL1 = RL2.

Resistance thermometer Pt 100 in 2-wire connection (c)

Lead resistance adjustment is necessary: Ra must be equal to RL1 + RLZ.

Two resistance thermometers Pt100 for difference measurement (d)
Lead resistance compensation: proceed as described on page13 - 7.7.

Resistance transducer (e)

Measurement calibration: proceed as describedon page13-7.7..

Standard voltage signals 0/2...10V (g) INP5S INP5

Input resistance: > 100 kQ2, configure scaling and digits behind the decimal point. 4T 4P+ Volt
|NP5_is a differgnce input, _the reference potential of which is connected to g —_— ‘_L Qﬁ g )l
terminal A9. With voltage input, A6 must always be connected to A9. 21 =7 2l TR
Standard current signals 0/4...20 mA (f) 8| — 8| — ]
Input resistance: 50 €2, configre scaling and digits behind the decimal point. : Pl ’ =

DC voltage -50...1300 mV

(only for INP3 in instruments with order no. 9407-9xx-x2xx1):
With Type =0...20 mA, the input is designed for -50...1300 mV. For further use of the output of INP3 with this scaling,
an x0 of -50 and an x100 of 1300 must be adjusted.

The inputs INP1 / INP6 are interconnected. This must be taken into account if both inputs must be used for standard
current signal. If necessary, galvanic isolation should be used.

9 Analog inputs (— connecting diagram)
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WA Versions with integrated supply voltage

The potential-free supply voltage can energize a 2-wire transmitter or max. 4 control inputs. Its output connectors are
selectable by means of 3 S.I.L. switches:

Connectors @) ®@ ®  Remarks

14(+) 12(-) T open closed Only available with INP1 configured for current or thermocouple
4(+) 1() D closed open The voltage input of INP5 is not available

Factory setting: 1D =T, @ = open, @ = closed (T). For chan-
ging the switch positions, the instrument must be with-
drawn from its housing. The S.I.L switches are

accessible on the circuit board indicated below

Energizing digital inputs (e.g. di1...di4)

1Y A B[,
T * —
5
2| = 9] 43138
g| =Jd2J | Losie] 1,0 Connection 2-wire-transducer (e.g. INP1)
U 1A
*1f A14/A12 is used for di1/di2, A12 muB be linked :'
with A1, a0 + TN
+13 =
-15

(X I Digital inputs and outputs (— connecting diagram)

The digital inputs and outputs must be energized from one or several external 24 V DC sources. Power consumption is
5 mA per input. The max. load is 0,1 A per output. Examples:

Digital inputs (connector A) Digital inputs and outputs at one Digital inputs and outputs at two
voltage source (e.g. connector B) voltage sources (e.g. connector B)
(=) 1 =) 1 (=) | (=)
24V 24V
24V (ext.) __L 24V (ext.1) ) (ext) | (ext.2)
(+)|Imax.5mA _di 1| 3 . RL [] di3| =
e (+)Imax 5 mA_-di 3] 3 (+)| Imax. 6 mA 3| o [] H H H (+)
' Imax. 5mA_-di 4] 4 I max. 6mA .0 *| 4
Imax.5mA - dib| 5 21222 _Imax.BmA/dlb_i ;EEE
Imax. 5mA . di 6] B EHEHRE _Imax.BmA/m_j_ RIRIR|R
Imax. 5mA . di 7] 7 Imax. 6 mA Iﬂ,|_7__1 HEEE
8 |do 2l [
9 |do? 9 |do?2
10 [do3 10 [do3
11 |do4 11 [do4
LA LA

Versions with integrated supply voltage 10
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Menus

7 Menus

Instrument operation is menu-guided. Distinction of complete dialog and short-form dialog is made. In the complete dialog,
the main menu with its sub-menus is displayed, i.e. all permitted settings are selectable. During short-form dialog, the main
menu is switched off, i.e. unauthorized or accidental access is prevented and only the operating page menu with the permit-
ted operating pages is selectable. The short form dialog is available from operating version 2.

A BN Short-form dialog

Available from operating version 2. The main menu is switched off via interface (m—kide) or function STATUS
(m—hide). The operating page menu with the permitted operating pages is selectable. Selecting, marking lines
and value adjusting are done as described below.

—

zer met

(Y e

=)

Level 1 data

A 1832 CONTRE Zonel
184: Blocki
16858 Product.
\ 4 i ore

[

When pressing key [&)] during > 3 s, a user menu which is different dependent of
instrument version (standard / real-time clock / PROFIBUS) is displayed:

18&: BlockZ 18&: BlockZ
Zorel = 752 ° A . zar menu
Zone? = 936 "L ] = Date. Lime
Zonel = 11 m3sh fonel = 11 m3h IHFD,
Jone? = & mn3h Jone? = & m3<h ~
Total = 17 m3sh v Total = 17 m3-h
Total = 418 nd Total = 418 3 zer menu
oV

Info
Status PROFIELS

Line Itifo: hardware order no., software order no., software version and operating version.
Line Dat.ea t.ime: display and adjustment of date and time.

Line St.atus FPROF IBLS: status of bus access, parameter setting, configuration and data communication.
¥ 28 Complete dialog

A main menu for selecting the five sub-menus, using which an application-dependent number of pages can be selected.

Sub-menu Contents of pages
The operating pages VWERT, VPARA, VBAR, VTREND, APROG, DPROG, CONTR, CONTR+
Level 1 data and PIDMA are displayed: display and adjust the operating values.
Farameher A_ page is prow-ded for each function used with which parameters are adjustable:
display and adjust parameters.
A page is provided for each function used:
s
1-0 data display of input and output data
A page is provided for each function used, which must be configured:
Confiauration display and adjust configurations. For changing the configuration, the instrument must be

set to ‘Offline’ (— Operating modes).

Miscellaneous

Page Dat.e. t.ime: display and adjust date and time. (1)

Page Devrice dat.a: display and adjust interface, mains frequency and language.
Page Online<0ff1irne: on-line < off-line, cancel configuration.

Page Cal ibrat ion: display and calibrate all signals to be calibrated.

Page Inf o display hardware / software order no., software version no. @

Page St.atus CAHMH-ELS: status of any connected CAN nodes. 3

Page St.atu=s FEOFIEBUS~IMTEREUS: display status of bus access and data
communication. @)

(1 Only with option B with real time clock

@ From operating version 2, the operating version is also displayed.

@ Only with option KS98+ with CAN 1/0 extension (— 19 KS98+ /0 extension with CANopen interface)
@ Only with option B with PROFIBUS/INTERBUS

1 Short-form dialog
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Prior to operating version 2, k.= &1 was displayed additionally in the headers of the main menu and the five
sub-menus. Example: K5 981 Main menu

[ Selection (switching on and operating pages)

After power switch-on, the instrument starts up with a logo and Main mernu wait. ! and then the main
menu is displayed during several seconds. Unless a selection is made during this time, the first operating page
entered in the sub-menu without marked line is displayed. Pressing keys [a] / [¥] marks one line at a time (inverse
display). When reaching the page without marked line again by means of keys [a] / [¥], return to the sub-menu is by
pressing key [&]. When reaching the Eridd in the sub-menu by pressing keys [a] / [¥], return to the main menu is
possible by pressing the [&)] key.

5 o §

&2y =) AEARN
Main menu Level 1 data 182% Intearator surv. 182% Intearator surw,
E‘EE_ htearator Sury. IntInF = 28,88 [%]

A arameter A .5 r*-ar*a Lert, IntOut = 53,68 [%] A ntlut = 35, “
I-0 data 164% Barararh hor. Intearation urp Intearation ue
Confiauration 185% Trend Intearator Bara, 2 = 5,88 [X%] Barg.2 = 56,88 [%]

v Mizcellaneous v 1882 Proaramm digital LEDZ off v LEDZ off

111: Programm analos LED4 an LEDd on
LQ_EM L_Q/

Keys [a] /[¥] scroll the marked line up to the start or down to the menu end. When pressing the key again, the
marked line changes from the start to the end, or vice versa.

1.4 LELLENEEEHT
English: Mark A1 1aemeine Daten - Geratedaten - Srrach = deutsch.
Press [@): dewut.=ch blinks. Press [a]: &rial 15k blinks. Press [@: Main menu is indicated.

German: Mark Mizcellaneous —» Device data— Lansuw. = enalish.
Press [@): &rral 1=h blinks. Press [v]: dewit.=chk blinks. Press [&: Hauwrt.mend is indicated.

French: Markrivers — Donn er darrar. — Lanau. = francais.
Press [ f'i-anicai = blinks. Press[v] 2 x: fr-anic.ail s blinks. Press [ Mernu FrinciFal isindicated.

JA 3 Selection (other pages)

Select sub-menu (inverse display) in the main menu with [a][¥] and open it with [5]. Select page with [a][¥] and
open it with [©]. The first line is marked (inverse, — Adjusting values). When reaching Erid with [a][¥], return to
the sub-menu is with [&]. When reaching Erid in the sub-menu with [a][¥], return to the main menu is with [3).

Example: parameters

o= e =

Main menu Farameter A99: COMST  Parameter
A Level 1 data A B36: LED A m
Confiaurat i1t THTE E E - 3333
anfiauration ! = .
V|| [Mizcellaneous V|| [182: Intearatar sury. VI|||ts = 3. Bi9A
183: Barararh vert, CE = A, BEE
LQ_M LQ_M

Keys [a] /[¥] scroll the marked line up to the start or down to the menu end. When pressing the key again, the mar-
ked line changes from the start to the end, or vice versa.

Selection (switching on and operating pages) 12
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1.6

Adjusting values

Values in marked lines of pages can be adjustable. For this, the required line or value is marked with [a]¥] (inverse
display). When confirming the value with [5), it starts blinking and can be adjusted with [a]¥]. When reaching the
required value, confirm it with [©]. Now, [a][¥] can be pressed to mark another line.

Example: bargraph vertical Example: parameter CONTR+

183: Barararh vert. 112 COMTR+ Parameter

[x]

IntDu’rl,uu'uu |uu.u|::|u552 %U U U U U |Z| HEZ 6= 186, B %U U U H U U U% |Z|

ol b | 0000 u* A o000 v

1.1

Select L[a]v])itemCal ibrat.ion insub-menukK598: Miscellaneous and open it (S)). Mark the
bottommost line (inverse display, e.g. Biait.) by pressing [a]. Continue as follows:

Transducer input (INP1 or INP6) 2 resistance thermometers in difference (INP1)
Calibration of transducer start and end: Calibration of lead resistance effect:
@  Set transducer to start (— section Operating modes) (@ Short-circuit both thermometers in the connecting head
@  Presslg — it blinks @ Press [ — it blinks#*
@  Press[a] —Set B blinks @ Press[a] — Set Dif blinks
@  Wait until the input has settled (min. 6 s) @ Wait until the input has settled (min. 6 s)
® Pressl —B% done s displayed ® Press[ — Cal dorne is displayed
®  Set transducer to end (— section Operating modes) Lead resistance adjustment is finished. Remove both
@  Press — B% done blinks short circuits. For exit from calibration press [¥] until
Press[a] 3x = Set.  1B8@% blinks nothing is marked and then press [&).
@  Wait until the input has settled (min. 6 s) # if another word blinks, press key [A] or [¥] as many
Pross S 1@8% done is displayed ’glrinnizas necessary, until the required dialogue
Calibration is finished. For exit from calibration
press [¥] until nothing is marked and then press [@)].
18

J

J

Online/Offline
For configuration changing, switch the unit to ‘Offline” and back to ‘Online’ (Mizcel 1l aneous,
Online<0ff1ine).

Manual/automatic operation

When using controllers, automatic or manual operation may be requested by several points. The controller leaves the
manual mode, when all control signals request automatic operation.

Example: INP6 is provided for potentiometric transducer and connected accordingly (position feed-back). When it is
calibrated, the controller can be switched to manual mode on the calibrating page (by means of [£], Flaki. is
displayed on the bottom left). Line % can be marked by pressing [a] and [&] and the actuator can be driven to its
limits with [a] / [¥]. After calibration, the manual mode must be switched off on this page (press [£] again).

13 Adjusting values
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8 Maintenance

A I Behaviour in case of trouble

The unit needs no maintenance. In case of trouble, check:

the unit for on-line operation,

the power supply for correct voltage, correct frequency and correct connection,

all connections for correctness,

sensors and final elements for correct function,

the engineering for correctness,

the configuration for required operation and

the adjusted parameters for required effects.

If the unit does not function correctly after these checks, it must be shut down and replaced. A defective unit can be
returned to the supplier for repair.

>4 shut-down |

Disconnect the supply voltage completely and protect the unit against accidental operation. Before switching off,
check that other equipment in the same signal loop is not affected. If necessary, appropriate measures must be
taken.

XM Cleaning |

Housing and front panel can be cleaned using a dry, lint-free cloth. No use of solvents or cleansing agents!

84

Order no.
For a structured single-channel controller operating instructions 9499-040-51001
For the Engineering-Tool operating instructions 9499-040-45701
For the digital interface (1S01745) interface description 9499-040-45111
For the PROFIBUS interface description 9499-040-52711
For the INTERBUS interface description 9499-040-57011
Engineering manual manual 9499-040-44911

This manual includes the operating instructions 9499-040-45701 for the engineering tool and the manual
9499-040-50611 for KS 98 Multi Function Unit.

Behaviour in case of trouble 14
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Software functions

Scaling and calculation functions

The function blocks are described basically. Analog inputs are described with x, digital inputs with d, analog outputs
with y and digital outputs with z. Range “Real” is within -29 999 and 200 000. The max. permissible length of the
value is 6 digits (inclusive of minus sign and decimal point), with max. 3 digits behind the decimal point. With time
adjustment, negative values are not permissible.

To prevent engineering errors which would result in operating error, we recommend making own engineerings by
means of the KS98 engineering tool only. It offers a graphic user interface, manages function blocks and scanning
times and permits parameter setting and configuration by means of the relevant short-form descriptions. Text entry is
also possible (block title, units and other user-specific texts).

9 Scaling and calculation functions
9

NI ABSV
(absolute value - no. 01)

y1=|a'xl+an|

Parameter

Description

Values

Default

=]

Multiplication factor

ad

Offset

Real

y,=a-x,+b-x, +c-x, +d-x, +vy, |

Parameter |Description Values | Default
3. ..d |Multiplication factor Aeal 1
Lo Offset 0

EINT GF)—2 |

. — & | |
X2, % (F) B|A*B .y1I

: — b cl
% H—- ;

s 0 ,

_AB_ (a-x;+a,)(b-x,+b,)

Y=

C c-x; +c¢,
Parameter Description Values | Default
el Multiplication factor Real 1
ad. ..cB |Offset 0
15 ABSV
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9.4 Rl
(square root function - no. 08)

x1, YAl Y, =4/a X, +3d, +Y
| QI(- @ ( o ; Parameter |Description Values |Default
! a a8 | : a Multiplication factor Real 1

= ' ad Input offset 0
] Output offset 0

e -l o1 y,=(a-x, +a, )™ |

x1, D\ 1
’ ; * T EXP ! > [Parameter Description Values | Default
; E ; ExF ! a Multiplication factor 1
R LR RET: Offset feal ™
Exp Exponent J.47| 1

SQRT 16
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10 Non-linear functions

10.1 [T

(dead band - no. 20)

_____________________________ y, =xI\L with x1 <L

! v . y, =0 with x1 =L..H
1 \ y=x-Hish| y, =xI\H with x1 > H

: y=x-Low T |1 X : Parameter | Description Values | Default

! Low] |Hish ! Lo Lower limit value feal 0

— | Hiah Upper limit value

102_

(function generator - no. 21)

With max. 11 value pairs (input / output) non-linear functions
are simulated or linearized.
Configuration | Description Values |Default
! : Sea Number of segments 1..10 1
! +[®&1.. . 113 input value for curve point_ |Real | -
; ! 90 1...11%|Qutput value for curve point 0
! Ses Ji<10) . * 0forx1,x3..x11 and 1 for x2

11 Trigonometric functions

gk@sv
(sinus function - no. 80)

_____________________________ | y, =sin(xl) |
x1! . y1 —
—»—(y1) =sin (x1) — ;> |Parameter |Description Values | Default
oI o ool ! select Unit degreeofangle | 0 | 0
Unit: arc measure

112 _
(cosinus function - no. 81)

| y, =cos(x1) |
1" e wy1_ |Parameter |Description Values | Default
RS — I AN
| (y1)=cos(x1) Select, | Select |Unit degreeofangle | 0_| O
---------------------- Unit: arc measure 1

13
(tangent function - no. 82)

_____________________________ | y, =tan(xl) |
x1! y1 —
—H(y1)=tan(x1)W Parameter | Description Values | Default
oI o ol ! =elect Unit degreeofangle | 0 | 0
Unit: arc measure 1

17 GAP
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11.4 M)
(cotangent function - no. 83)
_____________________________ | y, =cot(xl) |
1! y1 —
l>;—(y1)=cot(x1) Teloct .y=> Parameter | Description Values | Default
DR i Select |Unit degreeofangle | 0_ 10
Unit: arc measure

115 _
(arcus sinus function - no. 84)

| y, =arcsin(xl) |

x1! . y1_ | Parameter |Description Values | Default
—_T = |'=>
; (y1 ) arcsin (X1 ) Select : Select ‘Unit: degree of angle | 0_ | 0
""""""""""""""" Unit: arc measure

116 _
(arcus cosinus function no. 85)

_____________________________ | y, =arccos(xl) |

—>—{(y1)=arccos(x1) ;T > |Perameter |Description Values | Default
e ——— L =elect |Unit degreeofangle | 0 | 0
Unit: arc measure 1

11.7 LU\
(arcus tangent function - no. 86)

_____________________________ | y, =arctan(xl) |

lL:_ (y1)=arctan (x1) — iy1 Parameter | Description Values |Default
T . |Select (Unitdegreeofangle | 0.1 4
Unit: arc measure 1

(LN ARCCOT

(arcus cotangent function - no. 87)

_____________________________ | y, =arccot(xl) |

11>:—(y1)=ar(;cot(x1)Wiy_k Parameter |Description Values | Default
T = . |Select (Unitdegreeofangle | 0.1 4
Unit: arc measure 1

coT 18
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12 Logic functions

12.1 T
(AND gate - no. 60)

g1 T » z,=d, AND d, AND d, AND d,
a2 > =
dagr | !

122
(inverter - no. 61)

. 2 —d, ORd, OR d, OR d,
di,. 1 —

oy T——]>1 Zy | =4

dag |

eXyBoyNceE

iy T LE]_D__I_:]:D__H ___ C L 21 |for de-bouncing a logic signal
: | J_:I ; Parameter |Description Values | Default
I B Delay Delay | . =lag | Switch-on and off delay time [s] | Real 0

125 0L
(exclusive OR gate - no. 64)

d—1>!_ ---------------------------- 1 z,=d, EXOR d,

d2 ! ~1 5% =

—>! — =1

12.6 il

(D flipflop - no. 65)

P LR TR P PP PP _ The status of d1 is transferred to z1, when

Preienal —] :2=;> - dZ changes from 0 to 1 (positive flank) and

qeprclockd '3 22, |- d3 is logic 0.

Lpereset—I | [Ifd3is logic 1, 21 is logic 0.
_____________________________ P

19 AND
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127 [
(monoflop - no. 66)

.—ﬁ_—i—}-_— —————————————————————— 1 Positive pulse of length T1 at z1, if a positive flank is detected
xA L ST 11 5 |atd1(0— 1) and

: Model] |[_] [ 1| i,, |Positivepulseoflength T2, when a negative flank is detected at
A T T [P |d2(1>0)
Xzs‘Tiz}_Z\’ T2 _:Z_3> ,=2 and z, =1,

: ModeZ : —
d_2>; - T 1o ;24, Parameter | Description Values | Default

R : Til Pulse duration in s (d1Mode1=0) | Real | 1
TiZ Pulse duration in s (d2Miode2=0) | Real | |
Model |ocuceofpuiseduationT=T11} 0 |
Source of pulse duration T1 = x1

1
Source of pulse duration T2=T1i2| 0

Mode2 [ ------0---- -t 0
Source of pulse duration T2 = x2 1
12.8 B1ldx
(step function for sequencing - no. 68)
d11 T Tt Tmmemmmmem o | For conditional switch-on or as a ring counter. The STEP functi-
mres&t actiu—>'21 on can be cascaded.
—p—=toF :
di3 o -kir : d1..d10 |Condition inputs for switching on
d1 >i ! : X1 Input for cascading
;:HO ; —StEF‘_;'L* d11=1 |reset (ylissetto1ortoxl)
] ’: ! d12=1 |=toF (y1and z1 remain unchanged)
*—p—Casc ; 413 |=k iF (switch-on with positive flank)
y1 Active step number (or + x1)
71 1 = STEP function is active or in reset

(VAN TIME1
(timer - no. 69)

The status change of d1 is output with delay at z1. The delay is
i [Tl _}__O_\; o 1. 21 |T1 orx1 for the positive flank, T2 or x2 for the negative flank.
: T2 O L!q—t I 7, = Z_
X2 '— ;\ T2 P g 172 2 1
! 12 [ Parameter  |Description Values | Default
i, : T1 Delay time in's (d1=0—1) el 0
T2 Delay time in's (d1=1—0) 0
Configuration | Description Values | Default
Mode  (Del@ytmes=T1/Te | 0 |
Delay times = x1/x2 1

MONO 20
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13 Signal converters

(KXW AOCTET
Function AOCTET converts an analog value (X1) into the individual bytes (Ooct1-4) of a data

type as used e.g. for transmission via the CAN bus ( see CPREAD / CPWRIT ). In the CAN

el Ll notation, the bytes are transmitted in Intel format. Unless connected instruments are in
—+llecsts  Doctz}—=  compliance with this notation, word or bytewise echange of the bytes may be necessary.
= I}?ﬁﬂ 333"3: The function works in both directions simultaneously ( analog > bytes / bytes > analog )
AOCTET with separate data type adjustment in the parameters.
101 ts=11 Analog inputs: The following data types

Al analog input value are available

loct1..4 analog input byte value 1 0: Uint8

Analog outputs: 1: Int8

Y1 analog output value 2: Uint16

Ooct1..4 analog output byte value 1 3: Int16

Parameters: 4: Uint32

loct data type of analog > byte conversion 5: Int32

Ooct data type of byte > analog conversion 6: Float

_____________________________ Converts analog value x1 into digital value z1...z28 and converts digital

_>Q>f 0..255 ) Taus8 / 121 |value d1...d8 into analog value y1. Either binary: z1/d1 = LSB or BCD:
: e 2 _’—’; 71..24/d1..d4 =D, 71/75/d1/d5 = LSB or 1 0f 8: 21/d1 = 1
diy, 1 13;33 Bin%y 5-" Configuration |Description Values | Default
I inérﬂ 2 .Zﬁ analog — binary and vice versa | _ 0__
s, |[» = 5 > |Select  [analog—BCDandviceversa | 1. | 0
! Talect ! analog— 1 of 8 and vice versa | 2

13.3 pivL[e
(integer portion - no. 72)

\ Vi v |Provides the integer portion of x1 (not rounded!) to y1. |
— — | =INT( |
\ - X . yl - XI)

13.4 K
(analog-pulse convertion - no. 73)

P - -mio === i-o o -r-----.-= 1 |Va|ue x1 is converted into a number of pulses/h. |

x1, Z

=5 SN
! Jé I : _ X, \x,
| (=@ [x1@8] [Fuls/H : ”—P“'S/h'm
n_ =18 000/h with ts=100 ms Parameter | Description Values |Default
n = 9000/h with ts=200 ms #H Start Real 0
n = 4500/h with ts=400 ms 2188  |Fnd ed 1
nmax.= 2 250/h with ts=800 ms Ful=-h |Pulses/h 0..nmax.| 0

21 AQCTET
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135 [
(up/down counter - no. 74)

|
ﬁﬁizit & ] :
iﬁ%ﬁ&;}————J >Tr Gﬁii; :
-:jj—?}i—dnwnﬁ:l_l: & _c,ar*r*u_;.ﬂ§
—b;—u :|_|: >Tr 1 & —bcur*r*-:uw—i-g)

Count = counter output (counter valuge)
carry = positive carry
borrow = negative carry

The events (0 — 1) at d1 are counted LIF and the events at d2 are
counted k. Condition: the non-counting input is not connected,
or connected to 1. During carry or borrow, the relevant output is 0.
Parameter |Description Values |Default
=15 Preset value 0
Max Max. limit Real 9999
Min Min. limit 0
Mode  Sourceofpreset="all | 0 | 4
Source of preset = x1 1

reset (di4) |Freset (di3) |Mode

0 0 GO (Default)

0 1 PRESET

1 0 RESET (first-Run)

1 1 RESET (first-Run)

136
(mean value formation - no. 75)

After sampling of the required number of

values (MlalMa), z1 goes to 1 during 800 ms.
This signal can be used at the =armF 1 & input (d3)
of a second MEAN function for cascading.

y1 = arithmetic mean value from the number (LlalMa) of x1
values sampled last. The interval between the individuel sam-
ples is adjustable with SamrF 1 and Lkniit.. Sampling is
also possible at a positive flank at d3 (samF1e).
Sampling is interrupted with d1 =1 (di=sakl),
the mean value is deleted withd2 =1 (reset.).

Configuration |Description Values | Default

Samrle | Value for interval Real 1

La1Mo Number of values to be sampled |1...100| 100
Timeunitforinterval:s | 0 |

dnit Time unit for interval: min | 1T ] 0
Time unit for interval: h 2

Example 1: Mean value of the last minute with one sample every second.

Samrle: 1 Unit: 0 — one sample every second.
LlalMo: 60 — the mean value is calculated from the last 60 values (1 minute).

Example 2: Mean value of the last day with one sample every hour.

Samrle: 1 Unit:2 — one sample every hour.
Lla1Mo: 24 — the mean value is calculated from the last 24 values (1 day).

Example 3: Mean value of the last day with one sample every 15 minutes.

Samrle: 15 Unit: 1

— one sample every 15 minutes.

LlalMHo: 96 — the mean value is calculated from the last 96 values (1 day).

COUN

22
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14 Time functions

14.1 [R3.\)
(differentiator - no. 50)

1,0 =y (e {x O )
x1 ! N 'v1 s
——> k —1*/- i ts  calculation cycle time  x1(t) instantaneous X1
: (= | [T \Mc-lde\ TuB : T time constant x1(t-ts) previous X1
g ) a  gain y1(t) instantaneous y1
reset = reset to start condition <8 Qutput offset y1(t-ts) previous y1
Parameter  |Description Values|Default
a Description 1
L) Qutput offset Real [ 0
T Time constant in s 1
Configuration|Description Values|Default
Differentiating all changes. | _0__
Mode  |Differentiating only pos.changes | 1| 0
Differentiating only neg. changes 2

14.2 I1Y=
(integrator - no. 51)

TN ey el v =y, (V) X, [ x, ]

—»Pres.et— o — [Fiode| MIM T }+1Z2y ts calculation cycle time x1(t) instantaneous x1

_»_ppeg_et— 5 T ﬁ; T integration constant y1(t) yl aftert=n.ts

d—er‘Ei.et \ _/NI_H i n  number of calcul. cycles y1(t-ts) previous y1
¥e | L : *B input offset

o :

ﬁ’:‘sm"_] >1 -l_’—{-—‘ ! Parameter |Description Values | Default
: F : T Time constant in s 60
g #H constant 0
reset (d2 = 1, priority over Freset. and stor) [9H Preset value Real 0
preset (d3 = 1, priority over = t.oF) Min Min. limiting -9999
stop (d1=1) Max Max. limiting 9999
z1 = 1 with max. limiting exceeded Mode  LSource of Preset =g | 0 | 0
72 =1 with min. limiting exceeded Source of Preset = x2 1

14.3 |14

(filer-m0.52
T e : With d1 =0, x1 is transmitted to y1 with delay after a 1st order
d1,i \i ! e-function (d1 = 1: without delay).
X1y )i 1 T L .
Xy, / d R e (L As sl
: !
"""""""""""""" ts calculation cycle time x1(t) instantaneous x1
d1 = 0: delay effective (default) T time constant y1(t) ylaftert=n.ts
d1 =1: delay ineffective n_no. of calculation cycles y1(t-ts) previous Y1
Parameter | Description Values | Default
T Time constant in s Real 1

23 LEAD
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14.4 plIny

(delay time 1 - no. 53)

Delay time with TT =1 - ts (d3 not wired) or shift register of
d1 e e T X .
aly! rezet. —1; depth k1 (d3: 0 — 1 as clock).
dz"dg.zﬁiﬁt ! L \ (O Parameter | Description Values | Default
: \l :y1 i Delay factor 0/1/..255| 0
X1y g S ~ Y1+ preset (d1=1, priority over rreset andclock)
| Frreset. (d2 =1, priority overc 1ock)

_ . . 1ock (d3, as specified above)
ts = calculation cycle time

DELA2

(delay time 2 - no. 54)

Value x1 is output with delay of Tl (y1). |

14.5

dl,
=—p—resct .
d'Z'PI—Pr*EE.Et, L_| \i 0 | y, (t)=x, (t\Td) |
; ; : Parameter | Description Values | Default
Xy N\ ~ w1y [Td Delay in s Real | 0
| .
X2y brecet ! reset (d1 =1, priority over Freset.)

Td max =25,5 s with ts=100 ms
Td max =51,0 s with ts=200 ms
Td max =102,0 s with ts=400 ms
Td max =204,0 s with ts=800 ms

Freset (d2=1, delay (d1=0and d2=0)

14.6 [{IN)
(filter with tolerance band - no. 55)
With the difference between x1 and y1 below D1 ¥ and d1 =
R et o R 0, y1is delayed as follows:
—prezet- >1 ! T t
: > HZ : t=——-y, (t\t )+ —— x, [t
o . ] T LS et
A ~ 'y1 O H 1 — -
, o> utside the tolerance band or with d1 =1 the output fol
! | T | [BifF) ' lows the input directly
] Parameter | Description Values | Default
T Time constant in s Aeal 1
Lift Tolerance band 1

DELA1 24



9499-040-44311

14.7 pldas

(time switch 1 - no. 67)

21 is switched on at absolute time TS (FMlia=month, [=day,
d1- .. T T T = 21 |H=hour, M1i=minute) and switched off again TE later
—»—dizsabl L—A:‘F _'y_1> (Cr=days, H=hours, 1 =minutes). Switching can be done once

i Tsﬁ =B or cyclically, and suppressed with d1=1.

: m ~ J T5.0 | [T ! y1 indicates the actugl vyeekday (0..6 2 Su...Sa)

! -~ TS.H | TELHil - Parameter Description Values | Default

: TS, Mi : T5. Mo Switch-on time, month 0..12

; Func 2] [Func 1 ! T5.D Switch-on time, day 0..31

""""""""""""""" ' TS.H Switch-on time, hour 0...23
T5.M1 Switch-on time, minute 0.59 | 0

TSMo=0and TS. [ =0 means 'a_ctual day When [TE. D Time duration, days 0. 255

time defln(_ad Wlth TS. H /TS . M1 has eIapse_d, TE.H Time duration, hours 0..23

the 1st switching operation occurs on the following [TE. M1 Time duration, minutes 0. 59

day. —— —

With TS. M =0and TS [ < actual day the 1st Configuration Descr_|pt|on | Values |Default

switching operation occurs in the following month.  |Funic 1 -F-lJUC-t!-OD runs cyclically | 0 0

With TS . Mo < actual month and TS [ < act. Funct!on runs once 1

day the 1st switching operation occurs in the follo- EEEE—EEE [EE?%':%’MO- S -? =

T Funez Function runs from Mo..Sa | 2| !

Function runs weekly 3
14.8 QL]

Time functions

(time switch 2 - no. 70)

Ay dizabl 21
-d—-3>:—5t,ar*t— = [ | A
.Sﬁﬁ_res.e : T : ‘ f :

; 75,0 | [TE.D { |

! @ To.H | TEH | lendeZZy

: TS.Mi| | TE.Mi !

72 =1 at switching operation end

21 is switched on TS (D*=days, H=hours, M1 =minutes) after a
positive flank of d3 and switched off again TE later (C*=days,
——> (H=hours, M1=minutes). If @nd is fed back to =t.ar1t., the
switching operation is cyclical. The operation is suppressed

with d1 =1, d2 =1 finishes an instantaneously running swit-
ching operation immediately. y1 indicates the actual weekday
(0..6 2 So...5a)
Parameter |Description Values |Default
TS.D Switch-on delay, days 0..255 0
TS.H Switch-on delay, hours 0..23 0
TS.M1 | Switch-on delay, minutes 0..59 0
TE.D Time duration, days 0...255 0
TE.H  |[Time duration, hours 0..23 0
TE.Mi |Time duration, minutes 0..59 0
25 TIMER
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15 Selection and storage

15.1 32U}
(extreme value selection - no. 30)

e A ; The values of x1...x3 are output sorted according to height at
Ky € H— y1>y2>y3 —Max—f—le y1...y3. y4...y6 indicate the relevant input number. With equality

= = - —”ax“‘:‘!—y’ the distribution is at random. If an input is not wired or >0,5 . 10
LI L E L Hid— 2y or<-0,5. 10, itis not taken into account during selection.

dly: 4 or ' y1 follows the max. and y2 follows the min. value of x1. With

Q»Pemfc & : stop (d1 =1, d2 = 0) both values remain stable.
' E "1 reset (d2=1, priority over st.oF ) y1 =x1
X1, x>y xmax ’ =torF (d1=1, d2=0) as described above

! 4o (d1 =0 and d2 = 0): as described above

_____________________________ y1 follows x1, when d1 = 0.
Ayt hold ; With d1 = 1 the momentary value of x1 is stored.
. " il

(constant selection - no. 33)

— —_— T : Either parameters C1.1...C1.4 (with d1 = 0) or C2.1...C2.4 (with
- | OI\ |y, |dl= 1)pare connected with y1...y4.
[TeniH 21 H~ |2 Parameter _ [Descripion Values | Default
[EH [l [H e b 1 L
Lot 2. — o~ ¥4 ELEE group

(parameter selection - no. 34)

g1 n T IEn D ; y1=C1(d1=0,d2=0) y1=C3(d1=1,d2=0)
d—ZP'—(”)% ; y1=C2(d1=0,d2=1) yl=x1(d1=1,d2=1)
e P
: = 114 . Parameter | Description Values | Default
 [E1] [ — vl [E1la . .C3 |Constants Real 0
: TR o;\ —>
x1,, I —

EXTR 26
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156 B
(variable selection - no. 35)

nnEl ; y1=x1(d1=0,d2=0) y1=x3(d1=1,d2=0)
‘H% ! y1=x2(d1=0,d2=1) yl=x4(d1=1,d2=1)

15.7

y1=x1(d2=0,d1=0) y3=x1(d2=1,d1=0)

L ——FI] | 2-x1(d2=0,d1=1 4=x1(d2=1,d1=1
—‘1%7%%‘31 —l_,\;_} y . x1 =0, ) y4 =X ( , )
L S This functionblock has changed from operating

= a e version 6 to7. Old truthtable:

15.8 Li¥434]

(recipe management - no. 37)
T B el , The block contains 5 groups each with 4 parameters. x5 selects,
di) ctare ! which group is available at y1...y4. With x5 <1 or >5 or with d2
! — | ] ] | Y10 |=1 (marnal), x1..x4 are through-connected directly to

1.1 || > . .
Xy setl.1]Set2, I [ Setd. 1] Setd, 1 5etd. 1 Y2 |v1.v4. With d1=0— 1 the values at x1...x4 are written to the
—}t—x2 Setl,2|Set2, 2| Set3. 2| Setd, 2| Set. 2 > iy .

: . : . : \ 'v3) |group selected with x5 (s t.ore).

X35 | 5et1.3] 5t 2.3 | Set3.3 | Geta. 3| Getmz [
> SEH': SEtE'; Sew'; SEM'i SELS'; —L— manual (d2=1):as described above
=tore (d1=0— 1) as described above

|
XDyt cetHa [ case

_____________________________

(2-out-of-3 selection with mean value formation - no. 38)

gy FoTToTIiTmrmmsie—ieeoo.oo . |y1 =arithmetic mean value of x1, x3 and x5. y2 = number of valu-
Pfaili—r— '_1. |es used for mean value formation. The difference of x1, x3 and x5
=p—failt— arr 14 : : :
a3y il3— [ > o Z2y)iS formed and compared with Diff. Inputs, the value of which va-
-S—fl"}:—c.f“f“— e ! ries by > Diff, are not used for mean value formation. When ap-
=P i Tt ! ! plying the fail signals of AINP (z1) to d1...d3, faulty inputs are not
'x3|’, :: ::2”"" —w_g%;taken into account either during mean value formation. z1 =1 in-
-;%}:—Himult ——CLasc—"Pdicates, that 1 input has failed and was not used for mean value
SRR '+ |formation. 22 = 1 indicates, that there was no mean value forma-
e e tion, because min. 2 inputs had failed.
Parameter | Description Values | Default
Dift Difference limit value Real 1

15.10p 34"/

(cascadable selection of variables - no. 39)

R 57— v2 y1=x1{x5<15) v1=x3 (x5 =2,5..<3,5)
X5y 1 <2 5-3 Casc——p V1 =x2(x5=15...<2,5) 1=x4 (x5 =35..00)
Hpselect {8 pgr e dl ez y
x1.! 3,5...00/4 I :
X2}, o Al
X4 1 [— |

27 SELV1
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16 Limit signalling and limiting

____________________________ Signal x1 is monitored for 2 low (L1, LZ)and 2 high limit values
;r 'v1_ (H1,HZ). Additionally min. and max. limiting is applied to the sig-
Ay B ”/ _m_!Z_z;" nal (L1,H1). The signal can be x1 or dx1/dt or x1 - x0.
I ~ | r[he=45» [Parameter  |Description Values| Default
: : o :H_ﬁr H1 Max. alarm 1 or max. limit 9999
: | ! L1 Min. alarm 1 or min. limit -9999
i H1 || HZ ! HZ Max. alarm 2 Reql 399
! E:N (Select| | L1 HLEd ! L= Min. alarm 2 ea 29999
L e = __ : #H offset 0
y1 =signal limitedto L1 and H1 }{5'# _ swﬁchln_q hysteresis 1
71 =1 with signal > H1 Configuration Desc.rlptlon ' Values|Default
72 = 1 with signal >HZ Monitored variable: x1. ____ 1 0.
B Monitored var.: dx1/dt [1/s 1
23 =1 with signal <L 1 Select T ""/"['/J """" 0
24 =1 with signal < L2 Monitored var.: x1 - x0 2
16.2
(alarm and limiting with variable limits - no. 41)
————————————————————————————— - Signal x1 is monitored for 2 low (x2, LZ) and 2 high limit values
IR Yv1-2p ((x3, HZ). Additionally min. and max. limiting is applied to the
; Al ’V/ | —hé ;2.' signal (x2, x3). The signal can be x1 or dx1/dt or x1 - x0.
. k i\? ‘_,.rjr 1123y |Parameter |Description Values| Default
| —L 12223 [HZ Max. alarm 2 9999
: HZ :
X2 | ¥E | |Select] Lz ! : )
xﬁ»_—’l‘ll:li1 ___________________ ved| : L2 Min. alarm 2 Real | 3999
y1 =signal limited toL.1 and H1 =8 offset 0
71 =1 with signal >H1 wad switching hysteresis 1
22 =1 with signal > H2 Configuration | Description Values | Default
23 =1 with signal <L 1 'Monitored variable:x1 | 0 _
24 =1 with signal < L2 Select |Monitored variable: dx1/dt[1/s] | 1 | 0
Monitored variable: x1 - x0 2

16.3 JlIL\E
(comparison - no. 42)

q mmmm e e mmm e i Checking, whether x1 is smaller, equal or higher than x2
_*22 il — 5 [ptsz—g» |14/ tolerance D ).
X2y, . AT 14 :
PO v T (R S ol I HN I AR TN o
. e = = =
: Diff o : 2 ! 1 2 2 5758
€ [X_Hl{xz—ﬁ’.zs 7, =1 with x,>Xx, +¢ 7, =1,
1 —'_> B .
_____ Mode— LI Parameter | Description Values |Default
Dift  |Tolerance limit Real | 0
Made [Source tolerance fimitLif | 0 | .
Source of tolerance limit: x3 1
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R x1is passed through to y1, however, its rate of change is limited to a
aﬁ | positive and / or a negative maximum value (gradient).
—> !y’l .
X1y ; Q L~ |Parameter |Description Values | Default
X2 eser o [ ! G+ Positive gradient (1/s) 0
' |Brit | ° ; G = Negative gradient (1/s) Real o0
Ky g M0E T " |Mode+ |Sourceof pos. gradient: Bri+ | 0| o
; [GrE-H o> : Source of pos. gradient:x2 1
' Made-| | Source of neg. gradient: Gi¥— | 0
d1=0: p03|tlye gradlgnt |:?‘ effectlye Mode- Source of neg. gradient: x3 ' 0
d2 = 0: negative gradient is effective
d1/d2 =1:relevant gradient is ineffective

16.5 (L4711

x1 is checked for 8 alarm values. Mode determines the opera-
T " 1 " = "_'__"'I:é “ """" .21, [tion of the relevant alarm (max. / min.).
! [ > | Parameter Description Values | Default
X1 P
— o E=——r=3|L1...L& |Alarmvalues feal |0
; Ked —o —— Hsd Switching hysteresis 0
!_ ______ W ?Eje_l‘.m = ':fe.z‘_ '_".“il':'_d??‘ _______ 28 Configuration |Description Values |Default
z1..28:0=noalarm 1=alarm Madel. .. |Operation: max. alarm 0 0
Modes Operation: min. alarm 1
16.6 ARG

(alarm processing - no. 45)

QP o T mm e m s m oo . x1 is checked for a low and a high alarm value. Additionally the digital
==p-stor ] . alarm input can be switched to d1. With d2 = 1 the alarms are sup-
xyr — i\° jilij alarm—Zp pressed. After removal of this signal, suppression is maintained, until
di. | o~ I : the monitored value returns within the limits.
=—»-fail—]o LimL ;
: el [LinH !
; wed :
z1:0=noalarm 1=alarm Parameter Description Values |Default
d1 cancomee.g. fromthe fail outputofan AINP  |LimbL Low alarm value 10
LimH High alarm value Real 10
Lx=d Switching difference 0
Configuration | Description Values |Default
Alarm function: meas. value. | 0
Fric Alarm function: meas. value + d1 1 0
Alarm function: d1 2
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17 Visualization

(VAN VWERT
(display / definition of process values - no. 96)

12: Intearator sury. For display or alteration of 6 analog or digital values in 6
IntIne = 28,66 [%] |«d display lines. With d1 =1 the operating page is not displayed.
IntOut, = 15,76 [%] |«X2 With dZ = 1 the values are not adjustable by means of keys
Intesration uF <X—i [a]¥]. With a positive flank at d9 (0—1) the input values are
Bars.Z2 = 5. 86 [%] <§—5 stored as output values.
tEEE ':'?F “%6 Parameter | Description Values | Default
a - Zl...Z [Startvalues digital at po-

_____________________________ & 0/1 0

: — [ Wer-on

: | : El - = = 7 | Start values analog at po- Real 0

D e VIR D | Wer-on

. LizF 1 B ; ;

. . N Configurati-

3 o A% on

| ef | Mode ¥ Di=F1 [Display line, value adjustable | 0
LIS S| B ey s K ! “-- Only display line_ | [
N | I ° > » DisFE&  |Line =Empty line 2
=dl— 1] ¥ Model [Displaylineanalog | 0

. ~ 1 - 0

3 : L | %—1" ild Modet Display line digital 1

B B brl... - . .
+ﬂd2 P2 | @!ﬂﬁ = r"' ? _,_>—|—> DEE Digits behind dec. point 0..5 0
—*—-Madesm By =3
m— i - i‘ :-:—» Text entry is possible only via the engineering tool.
dE73 ! -@ 15Pﬁ -- ?_,_>
ST aelrt pbized s |y
Mode g DisF & e Y

QQP‘—E’m:ur*E-4 126 Header
—h—lack !
Ly hide———————————. __ '

The following values ortexts_ are displayed in the lines: ®A g{ @ X
@ Block number 3 digits HEERHERREEREEEEEEEEEEn
(@ Fixed text or space (no access)
® First 16 characters of ‘title” Analog line
@ With analog lines: parameter name (dependent

of line @ @ ® @ ®
the first 6 characters of ‘text 1a"..."text 6a’) S—— Y A Nans ~ \
® With analog lines: value x1...x6 dependent of line ‘ ‘ ‘ ‘ ‘ ‘ ‘ H ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
® With analog lines: unit (the first 6 characters Digital line
of ‘text 1b"..."text 6b" dependent of line) @ ®
(@ With digital lines: dependent of signal and line ) x " x .
the first 16 characters of ‘text 1a"..."text 6a’ (Signal=0) ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘

the first 16 characters of ‘text 1b"..."text 6b" (Signal=1)

VWERT 30



9499-040-44311 Visualization

(V% VBAR
(bargraph display - no. 97)

1843 Bararaeh h':'r:' 1 For display of 4 analog values, 2 thereof as bargraphs. The bar-
IntOut. 535 [&] - graphs can be horizontal or vertical. The values of x1 and x2 can
0.000 | 00.00 e also be altered. With d1 =1 this operating page is not displayed.
x4 With d2 = 1 the values are not adjustable using keys [a]¥].
-100.0 100.00 Parameter Description Values | Default
Out. 2 ﬁﬂ.ﬂ [%] &2 W1, W2 display x1 / x2, variable Real 0
163: Barararh wert. Configuration | Description Values | Default
|00.00] T ]/00.00 Digp 1 |splayx1/x2 variable | 0_.
Irit.Out. Oyt 2 Dizp = _o_nI_y_d_ls_'pI_ay_x] /x2 1]
Eﬁ 1 Eﬂ ﬂ empty f|elq x1/x2 | 2
' . Dr1. DFZ |Digits behind dec. point 0.3 0
Al o™ Ture Both bargraphs horizontal | o
Tt o o Both bargraphs vertical 1
L x3 Scaling bargraph 1 (x3)
S 1 S . w3 5] Left or bottom Real 0
| eV #3188 Rightortop | Real | 100
o "’J’[""":[:fi;;iﬁ Tt A3 mid gtarlt. valtl)Je midc:]Iez( ; Real 0
| : caling bargraph 2 (x
Bes = [0 W4 @ Jlefrorbotom | Real | 0 ]
ki H= o |#4 188 Rightortop | Real | 100_|
5 1 A4 mid Start value middle Real 0

Text entry is possible only via the engineering tool.

1
1
1
1
iy
Dpipez | bize2 Wz = 0l ®
1

r \
]
-

&/ . | Bargraph
] —H3 B3I midH3 164 : argraphs
SR SO O S horizontal
My [ oWeniduaizg L@ el e,

, e —

(1 Block number 3 digits
@ Fixed text or space (no access)

@ First 16 characters of 'title @@ @

@ Parameter name for x1 (first 6 characters of ‘name 1') : >
® Parameter name for x2 (first 6 characters of ‘name 2') EENENERNNNNERENNREEEY

® Value x1 vertical (4) oo |00
@ Value 2 THT mEtann
Unit for x1 (first 6 characters of ‘unit 1) @ @m

@ Unit for x2 (first 6 characters of ‘unit 2') EEPNEE (TTT]
] ol 100 '
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(V&N VPARA
(parameter operation - no. 98)
186 Param. COMTRE 161 For common display and adjustment of max. 6 parameters of ot-
her function blocks on 6 display lines. When value 0 is specified
Frorortional 4-%) as block number, the corresponding line is a text line. With in-
aF ] = Yoa.8 = 4-25; put (x) connected, keys [a][¥] are without effect but display and
Ihtearal ‘(_4) output follow the input with positive edge at d3 (0—1). With d2
Th = 1Z.8 = “5) =1, the values are not adjustable by means of keys [a]¥]. With
%}JFFEPEDJLH% B s :(__6) d1 =1, the operating page is not displayed
e : Configuration | Description Values | Default
| . |Elock1... [Block number of . |x
R Ty Elocke |displayed parameter
3 * F N Mur 1
. L Parameter number * *
o Nof | o™~ | HL-""IEi
X1 .ﬁ - - ! * To prevent confusion and thus operator errors, we
. L ! ! recommend adjusting block numbers and parameters
: [ ST LA exclusively via the engineering tool, which is also used
| E_ l | :ﬂ> for entry of the parameters with short-form descriptions
X2y T Text entry is possible only via the engineering tool.
== ek s =% >
x4 I :ffffffffffffffffffffffffffffffffff}ffffIIf{f 7:,’::‘ [ -
- 1_;;'
xb 1 ffffffffffffffffffffffffffffffffff}ffffI{f | SO
- 1_..;L
X6 ! RS S e SRS SN U S i U ¥6I
%ﬁ—stnr‘e ! 26
W;—ln:u:k f
—p+—hiicde !

The following values or texts are displayed in the lines:

(® Block number 3 digits D ® ©)
(@ Fixed text or space (no access) e st Yt A \
® First 16 characters of ‘title’ INEEEEEEEEEEEEEEEEEn
@ With parameter lines: parameter name (depend. of line

the first 6 characters of ‘text 1'..."text 6') Parameter line
® With parameter lines: the parameter value @ ® ®) ® ®
® With parameter lines: unit (the first 6 characters p A A N A e A \

of ‘unit 1"..."unit 6" dependent of line) \ \ \ \ \ \ \ \= \ \ \ \ \ \ \ \ \ \ \ \ \
(@ With text lines: the first 16 characters of Text line

‘text 1"..."text 6" dependent of line

: @ @
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17.4 YA

(trend display - no. 99)

For collection and display of the last 100 analog values of x1.
185: Trend Intedrator These values are displayed in a t_rend curve. Sampling interval
v 138 (SamFle) and time unit (Iniit.) are adjustable. With d1 =1
00.00 = the operating page is not displayed. With d2 = 1 sampling is in-
X1 terrupted. With d3 =1 trend sampling is reset. Sampling can be
- done automatically or with a positive pulse at d4.
_________ 0000 |«iP Configuration |Description Values | Default
-1E5 s 01,196 [4] Unit of sampling interval
Liie  Lxa seconds () | 0
P S W cvut Unit  |Minutesin) | 1 | 0
: _ : Hours ( I"I) 7
't o —— — SamFle | Value of sampling interval Real 1
X—1’i—n'14 J_JF ~ °'> * : 8 28| LF Digits behind decimal point 0.3
da, —_— o ) ;
SP—=anFl 1 — I noH 9
apr=aneleT Ly 8] Display scaling 0% | real |- O]
y = w1 EiE] . o 18a Display scaling 100% 100
R A Y1 is the value from 100 samples ago (#—1EE)
—p—hide '
e : z21=1 when buffer memory full (readd)
The following values or texts are displayed: Trend display
(@ Block number 3 digits @@ @
@ Fixed text or space (no access) Tl "‘ TTTTTTIIITT] “‘
® First 16 characters of ‘title’ - —
@ ¥ 188
® “ H
® Instantaneous value x1 H@W
@ Unit for x1 (first 6 characters of ‘unit’) — l ij
-100 * Samrle, Unit -

Text entry is possible only via the engineering tool.
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18 Communication

IS0 1745

Max. 20 functions L1READ and L1WRIT are configurable (blocks 1...20), whereby any combination is possible. In the
functions, any data can be used.

([:XW L1READ
(read level1 data - no. 100)

< Interface > Any 7 an_alog process values (x1 ..:x7) a_nd any 12 digital status
_________________________________ 4| |> i informations (d1...d12) of the engineering are composed into a
: . |data set for the digital interface. With code 00, function num-
: Statusbyte | BERRANY ) \ S '
de vie! | EEDEAIY | Code 01 - |ber 0, the digital interface can read the data set as overall
i ! : |block or the individual values with codes 01...09, function
g Statusbria Code 02 t [number 0.
d12; tatusbyte2 | EEAEAMNA] | Code it
. \ 3 1
a7, gl
! Code 03 i
' Code 04 !
x1, Code 05 !
er |
- ode '
x7 Code 08 ;
: Code 09 |

(¥R L1WRIT
(write level1 data - no. 101)

< Interface > With codes 31...39, function number 0, the digital interface

writes into EEPROM cells. The data set comprises 8 analog
process values (y1...y8) and 15 digital status informations
(z1...215), which are thereby made available to the enginee-
ring.

4J312[1]o[o[s|7l6]5l4l3[2[1]o

' | EEPROM 215

' | Code 32 ;y1:
i | Code 33 —_—
" | Code 34 —
| Code 35
1 [ Code 36
. | Code 37 —
' [ Code 38 : >
. | Code 39

L1READ 34
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PROFIBUS INTERBuUS

Communication

Max. 4 functions DPREAD and 4 functions DPWRIT are configurable (blocks 1...4 or 11...14), whereby any combination

is possible. In the functions, any data can be used.

18.3 i\

(read level1 data via PROFIBUS / INTERBUS - no. 102)

Interface

' | Statusbyte1 :
ag || Statusbyte 7/6[5/4{3[2{ 1] o[{el !
d1 |
' | Statusbyte2 [JREARRER| (1)
d16; | gt 21
dg | p-err_—Z2,
e b e
— (4) -
=T (5) |
— (6) :
X6 (7)
18.4 DIV

Block numbers 1...4. Any 6 analog process values (x1...x6) and
any 16 digital process values (d1...d16) of the engineering are
grouped for reading via a PROFIBUS/INTERBUS data channel.
Block number 1 provides the data for channel 1 etc. The
PROFIBUS/ INTERBUS module reads the data of two channels at
intervals of 100 ms. z1...z4 indicate the PROFIBUS/INTERBUS sta-
tus.

z1 = bus access not successful
72 = faulty parameter setting
z3 = faulty configuration

74 = no data communication

(write level1 data via PROFIBUS / INTERBUS - no. 103)

< Interface >
I AR !
WY[7]6[5[[3[2[1]o ;21 R
216
(1) [AEEEREMR —b—erﬂrﬂ—%
L P ———
'z19
— =2 r— >

Block numbers 11...14. The data of a PROFIBUS/INTERBUS
data channel are transmitted into the memory. Block number
11 transmits the data of channel 1 etc. The
PROFIBUS/INTERBUS module writes the data of two channels
at intervals of 100 ms. The data set comprises 6 analog pro-
cess values (y1...y6) and 16 digital status informations
(z1...216), which are available to the engineering. z17...221
indicate the PROFIBUS/INTERBUS status.

—d—er*r*—?
—walid-2

217 = bus access not successful
218 = faulty parameter setting
719 = faulty configuration

720 = no data communication
721 = data OK
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19 KS98+ 1/0 extension

with CANopen interface

The additional CANopen interface extends the multi-
function unit functionality already in the basic version by

* Extension of the number of local 1/0 by means of
the modular PMA RM 200 1/0 system
* connection of PMA multi-temperature controllers

BUS terminating resistor
Both ends (first and last unit) of the CANopen bus must be
fitted with a bus terminating resistor. For this purpose, the
bus terminating resistor provided in each KS98+ can be used.
With the S.I.L. switch closed, the terminating resistor is
connected. By default, the S.I.L. switch is open

(see opposite).

Status display : CAN bus status

KS800 / KS 816 with CANopen interface
* on-site data exchange with other KS98+ units (cross
crommunication)

These functions are available only in KS98+
versions from operating version 5.

OF-De-0F-HOD 10

ot
41 FC-HA-HU
=H
H

DPWRIT

Character Value Signification
1,2 l1...42 Node number HE:HE:H&:HDD 141
3,4 : Separator
5,6 HIC NoCheck: Node existence so far unchecked / node not provided.
Ck Check: Check for node existence is busy.
MHE NoResponse:  No response from this node. However, node is required.
] Ready: Node has responded and was identified.
ES EmStart: Node has output an emergency message.
7,10,13 |- Separator
8.9 HA NotAvailable:  Node status is unknown.
FO PreOperation:  Node is in status PreOperational.
Er Error: Node is in error condition.
OF Operational: Node is in operational condition.
11,12 HLI NotUsed:  Node is not required by an own lib function.
NE) Waiting: Lib function waits for identification of this node
Fa Parameter setting: Lib function is busy setting the node parameters
k. Ready: Lib function has finished parameter setting
14...21 String Determined node name
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(A RM 211, RM212 and RM213 basic modules

An RM 200 system comprises a basic module (housing) for

mounting on a snap-on rail with 3, 5 or 10 sockets. e e e e e
The left socket is generally reserved for bus coupler module HEDEEE EEn
CANopen RM 201. Dependent of requirements, |/0 modules or
dummies are fitted in the other sockets. The modules click
into the basic module and can be released for replacement by
means of simple tools.

The plug-in cards must not be plugged in or O
withdrawn with the supply voltage switched on. e | 1o |[2edeco

S
S
S

S
S
S
S
S
S

[Fr

% o g
‘é} 2|
3 3

§§ §7

Partial engineering for communication with a RM200 node. (5] () =
| B ER
sl L =5
\Xea)v)|| akeaxea)| | v esk%)
podpodpos
Slat Lhgrunvooro
Slot 4 DN sTOOO0TOD
Fi] ruol LTI L
EL o SlatTl—e 100 ts=11 — O 0D 0
WIMIE Slotaf—= Digital inputs e
ol Shotaf— crotn
crmz []] Elgramsworn
RMZ200 node B T Iiif”””ﬁ
—elanz g -
—wanz gmETMOT 101 ts=11
—{r0a SITEEER Digital outputs
rro LTI
103 ts=11
Analog outputs Al
a2

Slot

P

»»»»»

n
Rbd_al i
102 ts=11
Analog inputs

192 [
(CANopen field bus coupler RM 201 - no. 14)

Coupler module RM201 contains the interface to the CAN bus and is plug-
s i ged into the first socket. The other sockets are provided for various 1/0
Slat 3 f—e modules, which are read cyclically via an internal bus.
Slot 4—
Slat 5f—= Parameter Description Values Default
- N ModeId RM201 node address 2.42 32
o ‘”|E Slot8—= Unlike other KS98 functions, only one data function may be wired at the ana-
Go§ Sleto—e log outputs.
G_RM2x .1, .l .l Prerequisite for communication between KS98+ multifunction unit and
21 CANopen field bus coupler RM 201 is a matching setting of CANparame-
RM200 node ters (— see ET98 — Device — CANparameters).
Outputs:
Slotl S1ot2 Connection of RM modules RM_DI, RM_DO, RM_Al and RM_AQ
et.—err 0 = no engineering error 1 = engineering error (change parameter Hode Id)
id—err 0 = correct participant Id 1 = faulty participant Id
vwalid 0 = invalid data 1 = data are valid

37 RM 211, RM212 and RM213 basic modules
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19.3 [T
(RM 200 - digital input module - no. 15)

Function RM_DI handles the data of connected digital input modules.
Configuration | Description Values
B A 0:RM 241 =4x24 VDC
it R e MTaF Module type 1:RM 242 =8 x 24 \/DC
S Iiiﬁﬁﬁﬁ 2: RM 243 = 4 x 230 VAC
1 I]I]_ts=1 1 Inwi Direct or inverse output of input signal 17 direct
Digital inputs /
Inws Direct or inverse output of input signal 87 inverse

Inputs and outputs:
Slot = Connection of one of the slot outputs of the RM 200 node (C_RM2x)

di 1. di 8 1stto8th digital input signal

et—err 0 =no engineering error 1 =engineering error (several RM module functions in a slot)
slotid 0 = correct slot allocation 1 = faulty slot allocation (faulty RM module fitted)

walid 0 =no data 1 =data can be received

grypmoo

(RM 200 - digital output module - no. 16)

Function RM_DO handles the data of connected digital output modules.

% 6% ﬁl{. i u{ .]% i .j% Configuration  |Description Values
oooooooanQ . _
GTTTGTOTGTGT MTup Module type 0: RM 251 =8 x 24 VDC, 0,5A
— Slat = - 1: RM 252 = 4 x relay (230 VDC) 2A
? = % e e Inwi Direct or inverse output of output signal 17 direct
w8800 /
fﬂhﬂffo 11 J, l- -L J, -l- -L vL -l- J, vL -l- Inus Direct or inverse output of output signal 87 | inverse
5:

F5tatl no

Digial outputs Output last signal or Fstat in case of commu-

nication failure /

F5tats FStat
F5tatl Output 1 status in case of errror 0/1
F5tat2 Output 8 status in case of error 0/1

Inputs and outputs:

Slot x Connection of one of the slot outputs of the RM 200 node (C_RM2x)

dol dod Set-points for digital outputs 1 to 8

faill fail 2 Output 1..output 8 with failure

et—err 0 =no engineering error 1 =engineering error (several RM module functions in a slot)

=lotid 0 = correct slot allocation 1 = faulty slot allocation (faulty RM module fitted)

vwalid 0 =no data 1 = data could be received

RM_DI 38
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19.5 LTV
(RM 200 - analog input module - no. 17)

Function RM_AT handles the data of connected analog input modules. |
21 11— [ Configuration| Description | Values
Al 2 —e 0: RM 221-0 = 4x 0/4...20 mA
— Slot
L Al 3—= . _
FEETNOTTE wgl . 1:RM 221-1 =4x-10/0..10V
LOREEERY 2: RM 221-2 = 2x 0/4..20 mA + 2x -10/0..10 V
BN Al -l' -l' -l’ -l’ -l' -l' -l' -l' 3: RM 222-0 =4x 0/4...20 mA, TPS
102 ts=11 MTap Modultyp 4 RM 222-1 = 4x-10/0..10V, potentiometer, TPS

potentiometer, TPS
6: RM224-1 = thermocouple / Pt100

7: RM224-0 = 2 x TC, 16 bits
8: RM224-2 = 1 x-3...3V, 1x TC, 16 hits

Inputs and outputs:

Slot = T:typed = -120..1200°C
Connection of one of the slot outputs of the 2:type K = -130..1370°C
RM 200 node (C_RM2x) 3:typel = -120..900°C
AI 1.AI 4 4:typeE = -130..1000°C
Tst to 4th input signal b:type T = -130...400°C
at.—app 6:type S = 12..1760°C
0 = no engineering error 5ToF 1 _ ItypeR = 13..1760°C
1= enginee-ring error (several Inputsignal| 8:type B = 50...1820°C
RM module functions in a slot) STor 4 I:typeN = -109..1300°C
=1lotid 10: type W = 50...2300°C
0 = correct slot allocation 30:Pt100 - -200... 850°C
1 = faulty slot allocation 40: standard s?gnal = 0..10V
(faulty RM module fitted) 41: standard S!gnal = -10...10V
ualid 50: standard signal = 4...20mA
0= no data b1: standz_ar(_i signal = 0..20mA .
1  data could be received URit 1 Temperature unit input 1 to 4 0:unit =°C
) i (only relevant with thermocouple and |1 : unit =°F
taill. +ail4 Unit 4 Pt100 inputs) 2 :unit = K
Measurement error at channel 1 ... 4
(e.g. sensor break) TF 1 Citor out 1 Ainl] 0 200000
. ilter time constant input 1 ... 4in (s
tefail | f T¢ 4
Temperature compensation error
< B 1 29 999
Scaling start value input 1 ... input 4 200 00[')"
Scaling \ xB_4
x1b@ 1 29999 ..
l_éa . Scaling end value input 1 ... input 4 200 000
®

39 RM_AI
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(EX'W Potentiometer connection and adjustment

only RM222-1

Connection:

Modules RM 222-1 and RM222-2 are also suitable for connection of potentiometers.
Max. two potentiometers can be connected to module RM222-2 and max. four potentio-
meters can be connected to module RM 222-1.

For potentiometer measurement, a voltage divider circuit is used. The channels designed
for voltage can be changed for potentiometer measurement pairwisely (by means of jum-
pers on the module circuit board)

L

QOO VOO
5VI U]IJ. 5VI U2IJ.

Uconst: Us = 5V DC (output instead of +24V OUT);
Short circuit proof current limiting: 20mA
Max. load: 4mA/channel; 22 | < 20mA (can be distributed to the 4 module channels.

The min. resistance values must be
4x1000Q,2x500Q 0r1x250Q

5VI U3IJ. 5VI U4IJ.

DD QOO
7 8 9 10 11 12
Calibration: Lﬁ Lﬁ
In order to calibrate the potentiometer inputs, call up menu item Calibration.
For this, leave the operating menu, call up
Main menu->HMiscellansous. RM222-1
select Calibration, and call up the module you wish to calibrate. RM222-2
Haurtmenil Alla. Daten Kalibrieruna
Bedienseiten Datum, Uhrzeit dal: AIMP1
Parameter Geratedaten Hob: AIMPE

[/0-Daten
HnnFiauratiqn

Onlines0ffline

At o
Status CAM-Bus

Fde

168: RM_AI 1@@: RM_AI 16@: RM_AI

i = A, BEa ] = d, BEE %H = A, BaE

=188 = 168, A6 1@ = 168, Ba *1H8 = 168, Ba

B = 12,686 S = A, BEE A = A, Bag

fail = aus fail = aus fail = aus
[ Lhfl, 3 Bait. Chnl.3 Chinl.d B

Start by selecting the channel you wish to calibrate.
Press key [a] to select the channel number (Zhiril . 1)and change it after acknowledgement via key

Subsequently, press Biait. and change overto Set. B  Press key [©. Set. B3 starts flashing.

Bring the resistance value into the position for X0. The value valid for this channel appears on display #

again to store this value as #H .

Actuate Zet. BX and change overto Set. 18E@X.

Press key [@). Set. 1BEX starts flashing.

Press key

Now, bring the resistance value into the position for X100. The value valid for this channel appears on display #.
Press key again to store this actual value as X100.

Potentiometer connection and adjustment
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19.7 LT
(RM 200 - analog output module - no. 18)

Function EM_AO handles the data of connected analog output modules.
—] Slot =
—H AL Configuration | Description Values
—{ A0 2 L _
—alan 3 m.ﬁgv—mmwr 0: RM 231-0 =4x 0/4..20 mA / 4x 0...10 V
ﬁ-—.ﬁ:::::::: . s
it ‘L ‘L ‘L ‘L ‘L ‘L ‘L 2: RM 231-2 —i)(((-l}?l“;g\:nA/4x 10...10V
103 ts=11 : =
Analog outputs 10: standard signal= 0..10V
Inputs and outputs: OTwe 1 Output |11 standard signal=" -10...10V
Slot = IIIT 4 signal | 20: standard signal= 0...20mA
Connection of one of the slot outputs of the =F 21: standard signal= 4...20mA
RM 200 node (C_RM2x)
ACQ 1. AO4 =B 1
Tst to 4th analog output signal Scaling 0% input 1 ... input 4 -29 999 ...200 000
et—err wB 4
0 = no engineering error
1= enginee-ring error x186 1 _ o _
(several RM module functions in one slot) Scaling 100% input 1 ... input 4 -29999 ...200 000
_ =108 4
=lotid

0 = correct slot allocation

1 =faulty slot allocation
(faulty RM module fitted)

walid

0 =no data

1 = data could be received

faill +aild
Error channel 1 ... 4

41 RM_AQ
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(typRmpooms |
strain gauge module

Function RM_DMS reads data from a special strain gauge module of KS98+ I/0 exten-
sion with CANopen. Max. 2 strain gauges can be connected to the module. The measu-
red values are available at outputs Al 1 and Al 2.

The two measurements can be influenced via digital command inputs, e.g. zero setting.
Monitoring a new command ( positive flank at one of the digital inputs ) is restarted
—a]5lotx A= only when the “ready” output is “1”. The module position in the RM rack is determined

Al 2 p—

res t1ls—
set_t2le—

set_ t1js—
zero_ 1p—
FES:‘tZd—
zero_ 22—

CZpro r%: by connection of analog input Slotx to the RM2xx node.
i 200 Important hint:
RM—DM_S i -L l- Jv i i A special coupler module ( RM201-1 ) must be used for operation of the strain
100 1s=11 gauge module. This coupler module cannot be combined with thermocouple
modules. Moreover, the limitations as for coupler module RM201 (e.g. max. 4
analog input modules) are applicable.
Digital inputs:

() set_t1 Set tare strain gauge channel 1. The actual weight is not stored continuously as tare
(packaging weight). The following measurements provide the net weight.

res_t1  Reset tare strain gauge channel 1. The tare value is set to 0. Gross weight= net weight.
zero_1  Zero setting of strain gauge channel 1 measured value. The actual measured value is stored as a zero
value in a non-volatile memory.
set_t2  Settare strain gauge channel 2. The actual weight is buffered as tare (packaging weight). The
following measurements provide net weight.
res_t2  Reset tare strain gauge channel 2. The tare value is set to 0. Gross weight=net weight.
() zero_2  Zero setting of the strain gauge channel 2 measured value. The actual measured value is stored as
zero in the non-volatile memory.
Digital outputs:
(1 et—err 0=noengineering error 1 =engineering error (several module blocks at a slot output).
slotx not connected.

U U DU

() =lotId 0=correctslotallocation 1=faulty slot allocation (module type). faulty coupler module

(J walid O0=nodata 1=datacould notbe received fail 1 faulty connection or measurement error on channel 1
fail2  faulty connection or measurement error on channel 2 ready ready message after command handling
Analog inputs:
() connection of one of the slot outputs of the RM201-1-node block
Analog outputs:

(L AI 1stmeasured value of strain gauge channel 1

(1 AI 2nd measured value of strain gauge channel 2
Parameters:

MTaFr 142 module type 0: RM225 = strain gauge

STar 172 0: -4 +4mV/V
Dhit. 1-2 mV/V

TF 172 filter time constant input 1...21in(s) 0..999999 (0,5)

xB 1.2 scaling start value input 1...2 -29999..999999  (0)
=188 1-2 scaling end value input 1 ...2  -29999...999999 (100
Fail 1-2 signal action in case of sensor error O:upscale  1:downscale

“lin 172 measured value correction input value segment point 1> input 1..2 -29999...999999  (0)
Alout 1.2 measured value correction output value segment point 1> input 1.2 -29999..999999  (0)
n2in 1-2 measured value correction input value segment point 2 > input 1...2 -29999 ... 999999  (100)
H2out 1.2 measured value correction output value

RM_DMS 42
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20 Cross communication KS 98plus - KS98plus

Whilst data exchange between KS 98+ and RM200, KS800 or KS816
must be carried out exclusively via KS98+ as a master, “cross commu-
nication” is possible directly. Data exchange between several KS 98+
of a CAN network is via send blocks (CSEND; block numbers 21, 23, 25,
27) and receive blocks (CRCV; block numbers 22, 24, 26, 28).

In each send/receive block, max. 9 analog values and 16 digital statu-
ses from the relevant engineering can be transmitted. The sender
sends the data together with his node address and block number.

The receiver checks, if the adjusted send address of the messages is
correct, and if the block number of the sender is by “1" lower than the
own one.

For BUS terminating resistor, see: 36

20.1 [

(receive block numbers 22, 24, 26, 28 - no. 56)

The CRCV function can receive data from another KS98+. The data of the
S e other multifunction unit are made available with the CSEND function. The
| CSEND block number is by 1 smaller than the CRCV block number.
e CRCV no. 22 reads the data of another KS98+ from CSEND no. 21
T T Tl L e CRCV no. 24 reads the data of another KS98+ from CSEND no. 23
sfogfononoenesanane vo— |CRCV no. 26 reads the data of another KS98+ from CSEND no. 25
250;4 25%3% VOLLLERERLLEEL] CRCV no. 28 reads the data of another KS98+ from CSEND no. 27
Outputs: Configuration | Description Values
%' 1 to' '3 analog output values 1to 9 Node address of sending KS98+
Id-err (The sending KS98plus is adjusted accordingly in
0 = correct bus participant Id ModeId window “CANparameters” in the engineering | 1...24
1 = faulty bus participant Id tool, or in the dgvme parameter via the front pa-
. nel (during off-line mode)
walid
0 =no data
1 =data could be received
do 1. do 16 = status values 1to 16
Device data Lof
Protoc = Interbus
& CAN_NMT [Master) " CAN_SLAVE oK | [gﬁ:ﬂ: : Eﬂg?lgﬁ
CAN-Node Id Iﬂ— Cancel | -Bd = 1
CAN_Baudrate 20KB r Freeze = of f

43 CRCV
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202 [
(send block numbers 21, 23, 25, 27 - no. 57)

LLLLLLLLLLLLL L] Function CSEND makes the data for other KS98+ available on the CANo-
2 gl U0 TROIR D SE 00 pen bus. The data can be read using the CRCV function by the other
i TRl e AT 5 B multifunction units.
—alxa
o Configuration |Description Values
:i; T delts Change from which a new send 0.000..200 000
—elx8 [ operation is started. R
CSEMD |
21 (23,25, 27)

Inputs and outputs:

Al oKwe
analog values 1 to 9, which are sent.

dil. dile
digital values 1 to 16, which are sent.

walid
0 =invalid data (e.g. no KS98+ but only KS98)
1 = data could be received

é Transmission is at intervals of 200ms. Therefore, note that values which are applied only during 100 ms are lost.

CSEND 44
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KS 800 and KS 816 connection

21 KS 800 and KS 816 connection

Function blocks C_KS8x and KS8x can be used for communicati-
on between multifunction unitkS98+ and multi-temperature con-
trollers KS 800 and KS 816.

Each KS 800 or KS 816 is allocated a node function C_K.58:x
The K583 functions are allocated to the individual controllers
of KS 800 (max. 8 controllers) or KS 816 (up to 16 controllers).

For BUS terminating resistors, see page: 36

C_kSx
21
Multi-Cont.KS800

bbb L]
EEYER
vl .
=) e
iy IV
— FEUEL 8=
s apsid 357
= i L e
. RS s I stif— 100 ts=11
[ RS T . mM . sg[— 1.Cont KS800
L _“I':"x StT_B Eﬁ%
— [T
:: —viman E_—gz sz S0y l‘l’i éi};é‘é
It i5E 101 ts=11 AL
— - 2. Cont. KS800 RS N .
KS8x 111 Cx ¢ il
103 ts=11 " st f—
8. Cont. KS800 —H[rman ko S2l
2=
5 9%
= 11l
102 ts=11

3. Cont. KS800

45 CSEND
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RMCKSBx |

KS800 and KS 816 nodefunction - no. 58

A
cz
[}
C &
ca
CE
c7
ca
ca
A0
1
cHz2
[ b
C a4
Ci5

R ERRRRRNEY

+—{=t-arr
H—{id-arr
s—walid
+—online
+—fail 1

C_KS8x
21
KS800/816 node

Outputs:
Cl1.C1&
et—err
1d—ert

walid
online
faill
fail 2

+—{fail 2

+—{fail 2

Node function C_K.S&= represents the interface to one of the multi-temperature
controllers KS 800 or KS 816. Analog outputs ©1 ... ©1& can be used for connec-
ting the K52 functions which represent a controller of KS 800 (max. 8) or KS 816
(max. 16).

Parameter Description Values Default

HodeId Node address of KS800/KS816 2..42 2

Unlike the other KS98 functions, only one data function may be wired at each ana-
log output.

Prerequisite for a communication between the KS98+ multifunction unit and KS800
or KS816 is an identical setting of CANparameters (— see V).

Connection of K52 functions (individual controller in KS800 / KS816)
0 = no engineering error 1 = engineering error (other node functions at equal KS800)
0 = correct bus participant Id 1 = faulty bus participant Id (no KS800/KS816 with the

configured node Id available)

0 =no data 1 = data were received

0 =KS800/816 is offline 1=KS800/816 is online

0 =no fail atdo1...do12 1 =failatdol...do12

0 =no fail at do13...do16 1 =fail at do13...do16

0 = no heating current short circuit 1 = heating current short circuit
0=di1=0 1=di1=1

0=di2=0 1=di2=1

0=di3=0 1=di3=1

0=di4=0 1=di4=1

The data of the individual controllers are read cyclically.
All data are refreshed at the latest at intervals of 1,6 seconds (KS800) or of 3,2 seconds (KS816).

*1)  The parameters for the CANopen bus are adjusted in window "CANparameters” in the engineering tool, or in
the instrument parameters viat the front panel. ET98 — Device — CANparameters.

CANparameter [x] Device data Coffh

" CAN_MMT [Master) " CAN_SLAVE 0K | F'I""I:It-l:ll:- = II"I+.-E'|""|':I|.,|5-

Fregu, = 58 Hz

CAN-Hode Id 0 Cancel | Lanau, = enalizh
CAN_Baudrate J0KR j - N i
Freesze = of f

C_KS8x
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212 [
(KS 800 and KS 816 controller function - no. 59)

l -l -l -l -l The K52 functions each handle a controller from KS 800 or KS 816. The analog or
fEust digital inputs can be used for sending the signals for control to the controller in
< U% T KS800/16. |
N P 20 x—= [The analog outputs provide the process and controller values.
T
:: gl'l’lﬂl’l 2
L St
om0 =
Bi%
KS8x 1]
100 ts=11
Inputs and outputs:
Cx connection to one of the C1 . « « C1& outputs of node function C_K52x
W controller set-point
Yman correcting variable in manual mode
asm 0 = controller is in automatic mode 1 =controller is in manual mode
C off  0=controller is switched on 1 = controller is switched off
bl 0 = internal set-point is active 1 =2nd set-point is active (safety set-point)
we-swi 0= external set-point is active 1 = internal set-point is active
O=t.art 0=donot start self-tuning 1 = start self-tuning
“ controller process value
Y controller correcting variable 1111l
_ o Alarm HH S3H
St.1 Statusbyte 1 Bit  Value Description e T
0 1 alarmHH ff"_mH— L 3
1 2 alarmH Alarm L I3E
2 4 alarmL l KsE HH
3 8 alarmLL ﬂTLLi %Q%tequgJKSBm
4 16 sensor fail alarm . L Ll
5 32 heating current alarm ~ _{ W e
6 64 leakage current alarm W T
7 128 alarm DOx oak current e }
St.2 Statusbyte 2 Bit  Value Description el
0 1 W2 active
1 2 Wintactive L
2 4 Wistart active w2 active e GRRIUERE o]
1 1 _l_— = 0 0 WD e O
3 8 self-tun!ng active i Y
4 16 self-tuning error l 100 ts=11 '
5 32 controller A/ M Start-up =i
6 64 controller switched off —l—sg o |
7 128 ----
o . 50 fail
et.—ert 0=noengineering error 1 = engineering error (sever -
channel) Manual
walid  0O=nodata 1 = data were received —
. . . ontr. OFF
#tail  0=nosensor fail 1 = sensor fail

47 KS8x
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22 Description of KS98 CAN bus extension

22.1 (W)
(CAN-PDO read function)

Function CPREAD is used for read access to instrument PDOs. Due to the normal quantity

of min. 2 PDOs per instrument, the data quantity of 2 PDOs with 2 COB-IDs was grouped

in one block.

Node address and COB-ID (CAN-OBject IDentifier) parameter setting is in the block. Mo-

reover, node guarding for monitoring the CAN communication to the specified node can

be switched on.

Data provided by the instrument must be interpreted according to the instrument specifi-
L cation. Groups of 4 transmitted bytes can be converted into different data types. For this

e -‘iTEW purpose, a conversion function for converting and inverting 1 to 4 bytes into a paramete-

21 rizable data type (see function AOCTET) is available.

Examples: R1+R2>Int16 /  R1+R2+R3+R4 >Long

R11
R1Z
R1z2
R1 4
RE15
R16
R17
R12
Rz 1
R22
Rz Z
Rz &

!
t
£
]

Rz 5
LL_R26
12 R2T

Boebitibi il

Important note: The heart beat protocol is not supported. If an instrument can be operated only via “heart beat”, the
guarding function must be switched off.

Digital inputs:
start  The function is active with the input not connected, or if start=1 is connected.
Digital outputs:

et—err 0= noengineering error
T="no CAN-HW (KS98 type)
multiple node monitoring
id—-ertr 0= correct node id
1= faulty node id or instrument does not reply

specify own node ID as “Nodeld”
no free receive PDOs (RPDO)
walid Bit follows node status with the node guarding active
(0="preoperational”, 1="operational”)
always 1 with node guarding switched off
Analog outputs:

EFl 1 Rl & 1st to 8th analog input value in byte format (8-bit) for COB-ID 1
R2 1 B2 & 1st to 8th analog input value in byte format (8-bit) for COB-ID 2

Configuration parameters (can be changed only during OFFLINE):

Nodeld CAN node address

Guard node guarding off/on

COBID1 decimal ID of the first CAN object identifier
COBIDZ decimal ID of the second CAN object identifier

CPREAD 48
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22.2 Mg

Description of KS98 CAN bus extension

(CAN-PDO write function)

|

Function CPWRITE is used for write access to instrument PDOs. Because of the normal
quantity of min. 2 PDOs per instruments, the data quantity of 2 PDOs with 2 COB-IDs

—=T11 E was grouped in a block.
= H § . Node address and COB-ID (CAN-OBject IDentifier) parameter setting is in the block. Mo-
—{T14 reover, node guarding for monitoring the CAN communication to the specified node can
~ be switched on.
—aT17 Data sent to the instrument must be interpreted according to instrument specification.
i Ef Groups of 4 transmitted bytes represent different data types.
—slTz2 To provide the bytes according to the required data type, a conversion function for trans-
= Ei forming the value in the engineering into 1 to 4 bytes is available (see function AOCTET).
—TZ5
—o[T26 L Examples: R1+R2>Int16 /  R1+RZ2+R3+R4 >Long
—{ T2 7 o d e
e mh? Important note: The heart beat protocol is not supported. If an instrument can be
ECEF'WHW ;L ;L ;L operated only via “heart beat”, the guarding function must be switched off.
Digital inputs:
=t.art. The function is active, unless the input is connected, or if start=1 is connected.
Digital outputs:
et—err 0= noengineering error
1= no CAN-HW (KS98 type)
multiple node monitoring
id-ertr 0= correct node id
1= faulty node id or the instrument does not reply
own node ID was specified as “Nodeld”
no free send PDOs (TPDO)
vwalid bit follows the node status with the node guarding active
(0="preoperational”, 1="operational”)
always 1 with the node guarding switched off
Analog outputs:
T1 1 .T1 & 1st to 8th output value in byte format (8-bit) for COB-ID 1
T2 1 T2 &8 1st to 8th analog output value in byte format (8-bit) for COB-ID 2
Configuration parameters (can be changed only during OFFLINE):
Nodeld CAN node address
Guard node guarding off/on
COBID1 decimal ID of the first CAN object identifier
COBID2 decimal ID of the second CAN object identifier

49 CPWRIT
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23 [
CAN-SDO function

Function CSDO permits access to the CAN bus by means of SDOs (Service Data Ob-

1, _l, jects). SDOs are used for asynchronous data exchange without real-time inquiry.

—o|Node £ 2 Transmission started by the trigger input is always confirmed by the receiver, pos-
—D-Type © sibly during data inquiry along with value transmission. Reception of the confirma-
:': ISLI'jb'"d grieadi—e tion is indicated by a logic 1 at the “ready” output. A new command can be

S e TR generated via the positive flank at trig only with “1" indicated by the “ready” out-

CR put.-

csba ‘l- -1= Data required for command generation can be adjusted as parameters or connec-
51 ted as values to the inputs. As soon as a connection at an input was made, the re-

levant parameter looses its function. In this case, the value applied to the input is
valid. Data (command) addressing in the connected instrument is done via indexes (index / sub-index), which is des-
cribed in the CAN instrument documentation.
A value to be transmitted is connected to XTwrit (or parameter “value”). A received value is output at Y1read. Y1read
is set to 0 after power-on, after an error ( “err” = 1 ) and after a data output.
With RM modules provided in the KS98 engineering, and for addressing the same nodes also via a CSDO block , the
trigger should be interlocked with the valid bit of the RM-200 block. During access to RM nodes which are handled
already by KS98 in the background, there may be start-up collisions the consequences of which are removed only by
restarting KS98.

Important note: The heart beat protocol is not supported. If an instrument can be operated only via “heart beat”, the
guarding function must be switched off.

Digital outputs:

e O=noerror  1=error detected.
Possible errors:
* Faulty KS98 hardware. KS98+ expected.
The trigger input is not connected.
No reply or faulty reply from the instrument.
Instrument replies an inquiry with an error message.
Min. one parameter or connected value is out of limits.
Freadd 0 = transmission is being handled. So far, no confirmation was received.
1 =transmission completed. Ready for the next command.

Analog outputs:
T1 1 .T1 & 1st to 8th analog output value in byte format (8-hit) for COB-ID 1
T2 1 T2 8 1st to 8th analog output value in byte format (8-bit) for COB-ID 2
Parameters (can be changed during operation):

Access access mode: 0 =read, 1 =write
Nodeld decimal CAN node address,1..42
(KS98+ forms the CAN Object Identifier according to CiA DS301, node ID + 600H)
D-Type data type of the connected value, 0..6. The following data types are available
0: Uint8, 1: Int8, 2: Uint16, 3:  Int16, 4: Uint32,5:  Int32, 6: Float
Sublnd address in object directory 1..255
Index address in object directory 1..65535
Wert data value —29999 ... 999999)

CSDO 50
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23 Programmer

Valid for DPROG and APROG:
With F—=how =1 and Froaram in line St.at.us, the direct parameter page can be indicated. It shows all
times and set-points belonging to a program. The marked line scrolls up and down and the values can be adjusted.

@ Anew FProalo is effective only after reset. After an engineering download 223 @ is
output (reset). If rLik1 is not connected, =1.aF is used. When sending a faulty recipe
number, Extar is displayed.

The analog inputs and outputs of DPROG and APROG are determined as follows:

Input DPROG / APROG: block number of the first data function DPROGD / APROGD
DElock | input DPROGD / APROGD: black no. of the cascaded data function DPROGD / APROGD

Output DPROGD / APROGD: separate block number
FroaMo  Input: required program number; Output: actual program number

FSet Input; preset value for program

Seabo Output; actual segment number

TErutt  Output; program time gross (X Trun+ Z Tstop)
THetto  Qutput; program time net (X Trun)

TRest Output; rest time of programmer

WEnd Output; final set-point of actual segment (only APROG)
WF Output; set-point of programmer (only APROG)

wllgl Input; value for search run (only APROG)

51 CSDO
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23.1 Ldi]e

9499-040-44311

(analog programmer - no. 24) / APROGD (APROG data - no. 25)

Direct parameter page Operator page ProaN
: rogNo
111: Prosramm analos 111t Progeamm analod [q o\, Data are contained in APROGD.
e bl [ 685,33 i
= 1= H =

TIEI = 16 A SRR, AG, |, B, BAR [€25°9 several programs (recipes):
el = 640 tHetin lI;Ih] Gia] ehot select APROGD via SELVZ
TFZ = 168:12 tRest Ch] EHz) Eatus d1 =1: the operating page is
Wp2 = £ag Status Frogran < not displayed. d7 = 1: the direct

:— [WHodePHode| WFE |PurUr| FEnd|Turbo) : parameter page is indicated.

X—1>'—PSet,— LR
X2, Bloc,k——l-”g{)_ —teset
x3_ ! A D

==p—Froatio = erd
X—4>3—KUa1—Jv 0 e
Dy i de— ] LWF
42 pek— -THett
-d3>:—r*un D -’*> —TErutt:
Ay ccet— || A TRest.
45 creset] 1> — SeaMo
d—6>:—sear‘c,h— — WERd
'd1>'—P—S-h0w— —Ftoako

x|, |
PElock H :j(,
o WFZ t

~¥. Startwithd6=1 .

With d2 = 1 the values are not adjustable by means of keys [a[¥].
d4: 0 =continue, 1 =reset
d6: 1 =search run

—A search run is carried out in the following cases:

Start via interface
Program start after Ee=set.

Start via front panel .

- y\When starting the search run set-point Wp is set to the value of Xval, from
—pwhere it reaches the segment end value with the actual gradient (TPr 1o =

0) or in the actual segment rest time (TPt 1 = 1). With the search value
outside the actual segment with TF¥~1 1 =0, the program is continued at the

1 boint of the segment next to the search value (start / end of the actual seg-
—’DBI o Gkfment). With segment start value = segment end value the program is contin-

T 1~ Tued at the segment start.
; el f
! [ TF1 [ TRZ |=+«[TF1B :
z1: 0=program stop 1=program running (Run) |Parameter  |Description Values Default
z3: 1 =program end reached Ramp function | o
|24: pressing key [Z] toggles z4 (0 or 1) Whade Step function 1 0
PMode  (Presettosegment | 0. 1
Preset to time 1
TPrin  Gradientpriority | 0. ____ 0
Time priority 1
Dependent of Turbo, TF1 . TF1@ LF Decimal points for setpoint 0.3 3
for APROGD and DPROGD must be specified in  |FecMax  |Max. recipes 1.99 99
minutes or seconds in the engineering tool. WFd Program setpoint after reset W0..W100 W0
A=) Lower setpoint range -29999 ..999999 |-29 999
W1gE Upper setpoint range -29999...999999 (999 999
Configuration|Description Values Default
Behaviour after mains recovery
Purle  (Continueprogram | 0. ___
Search runin actual segment | 1 0
Continue at actual time 2
PERd After programend: stop _ | ____ 0. ____ 0
After program end: reset 1
Turbo  ime=hours:minutes | 0. ____ 0
Time = minutes : seconds 1
APROG 52



9499-040-44311

Programmer

23.2 Pl

programmer - no. 27) / DPROGD (DPROG data - no. 28)

Direct parameter page

183: Programm diaital
=1 = 1
bA = AERAEE
Trl = 18: 36
b1 = AE1 164
TrZ = 18:12
b2 = 181664

Operator page Data are contained in DPROGD. More
183 Progranm digital | pogno than 10 segments: DPROGD must be
e SegNo cascaded, several programs (recipes):
I PR P select DPROGD via SELV2. d1 =1 the
B 543 2| operating page is not displayed. d6 = 1:
%Hetiiﬁ_[mir}] %%E <I—'F:'§§° the direct parameter page is displayed.
est Lmin H
Status Frogran [SBs

With d2 = 1 the values are not adjustable by means of keys [a[¥].

| Foce Furte PEnd Turko 521 d3:0= Stop_, 1=Run .d4_: 0=_Continue, 1 =Reset d5: 1 ="Preset
ﬁ;:i;; | | v _Fe:;:_—;z: Reset has highest priority
X3 o oatiod n end—23,  |Parameter Description Values | Default
g [T -»>D sk u—%» k{5 Status of outputs 6...1 after reset 0/1 |000000
ﬁ"l‘;::—l-h ——dolz™> |RecMax  |Max. recipes 1.99 | 99
o I oii8  [Priode  FeseLOsedment .\ 0|1
g reset— _,T—TNetto " reset to time 1
_E;"—:i:iz::j v A jf;:;*tﬁ Configuration |Description Values | Default
] | ceano—Ly Behaviour after mains recovery
: 1 r L prosio—2»  [FurlF Continue program | 0 | 0
T i B . Continue at actual time 2
P DPHOGDm =52 - T5T0] Vi |PERG Stop after programend___________| __ 0_ .. 0_.
m — Reset after program end 1
T = |Turbo Time =hours:minutes | | 0 .. 0_.
Time = minutes : seconds 1

z1: 0=program stop 1= program running (Run)

72: 1 =program reset

z3: 1 =nprogram end reached

z4: pressing key [2] toggles z4 (0 or 1)

C1..[18 for DPROGD must be specified as integer numbers consisting of ones and zeros in the engin. tool.
Ex.: 001101 specified as 1101, 000011 specified as 11.

! The digital outputs are as follows:

53 DPROG



Controllers

9499-040-44311

24 Controllers

The analog inputs and outputs are determined as follows:

auC+
auc-
FarHo
I
Weff
et
"

wl

w2

w3

all

Y
Yadd
aaly
Youtl
Yot 2
VE

Input; override control +

Input; override control -

Only with CONTR+; input: required parameter set; output: effective parameter set
Output; internal set-point

Output; effective set-point

Input; external set-point

Output; effective process value
Input; main variable x1

Input; auxiliary variable x2

Input; auxiliary variable x3

Output; control deviation

Output; effective correcting value
Input; additional correcting variable
Input; correcting value with hard manual
Output; correcting value yout1

Output; correcting value yout?

Input; position feedback

The digital inputs and outputs are determined as follows:

aM

c fail
d owc+
d owc—
dec

ar of £
hide
inc
lock

o err
o PR
o stab
o—hide
of ¥
ostart
oFlock
F1-F
r=tart
Sm- ki
track
w stor
W12
el
® F

¥l SUP
= = b
a1

o

gF

DPROG

Input or output; 0 = automatic 1 = manua

Output; 1 = controller in failure handling

Input; 1 = override control + with 3-point stepping controllers (exept PIDMA)
Input; 1 = override control - with 3-point stepping controllers (exept PIDMA)
Input; 1 =decrement for manual adjustment

Input; 1 = suppression of set-point gradient

Input; 1 = no display of controller operating page

Input; 1 = increment for manual adjustment

Input; 1 = values can be altered neither with [a]¥] nor with 1nc /dec
Output; 1 = error during self-tuning

Output 1; 1 = self-tuning running

Output: 1 = process at rest (for self-tuning, exept PIDMA)

Input; 1 = no display of self-tuning operating page

Input or output; 0 = controller switched on 1 = controller switched off
Input; 1 = self-tuning start

Input; 1 =Key (] blocked

Input or output; feedback/integrator 0 = with 1 = without (exept PIDMA)
Input; 1 = start set-point ramp

Input; 0 = soft manual 1 = hard manua

Input; 1 = tracking function on

Input; 1 = freeze effective set-point

Input; 0 = int./ext. set-point 1 =W?2

Input or output; 0 = external 1 = internal set-point

Input; sensor failure x1...x3

Output; 1 = alarm suppression with set-point change

Input or output; 0 = correcting value Y 1 = correcting value Y2

Output; status of switching output Y1; 0 = off 1 =on

Output; status of switching output Y2; 0 = off 1 =on

Input; sensor failure Yp

o4
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/% CONTR
(control function - no. 90)

Page for self-tuning operator page Controller with one con-
trol parameter set. With
131 CONTR 112: Contraller 411 the aperating
- - age is not displayed.
- % ﬁ;f'{'zﬁmanéj o 3 3 4 weft \Svgth d2=1 thgvglues
Sttt OFF 0K are adjustable neither
Qres = H M e 356 Qeffly) | with keys [a]¥] nor with
Tu = i ;] Lel d3(1)/ d4 (L),
Unax = B.088 @, 388 Vi ] 42, 6 |xefiw)
e E— Srordl Parameter  |Description Values | Default
; ®nB  CFunc CMode COUC  OMode | ! lWE Min. set-point limit (Weff) 0
! §E§,EE‘ ﬁlﬁﬁi EE;’:T ELE?E &E.ip : WiEE Max. set-paint limit (Weff) Real | 100
%—Tide — = . Wz Addltlgnal set-.pomt | : 1-0-0-
Lotk : Grw+ Set-point gradient + (K/min)
%,:_.QQE y:ﬂztﬁ_—:ﬁ Grw-— Set-point gradient - (K/min) Real |- - - -
@EPFF L am—22, |GruZ Set-point gradient W2 (K/min) i
%»:—VP -v> uerr_;ﬁ. HE Zero ratio control Real 0
gw;gﬁﬁm—_ ﬁ—;—’ a Factor a (3-element control) Real 1
X8 — . . :
%grsﬁf‘;: A HﬂE iiﬂ . I/lrliiger point sgparanon 0,2
a0 . .pos.step time Real 0,3
;r:j:;rt_— : T Actuator response time 30
g%»:—wefuiﬁ | ] - msdl Switching difference signaller 1
_’:‘ Iy J I, weswi—=> |l Trigg.pnt.separ.add.contact Real |----
1wz’ (] \ oz, medd Switch.difference add.contact 1
g o —uE—;L;» nshl Trigger point separation (PD) Real 0
x9 ;Vadd —“f'c'”“%%* HahZ Trigger point separation (PD) 0
e ~ s Yz Additional correcting value Real | 0
Sgura —_— ;sdl: = L_,f:;: 26, |"min Min. correcting variable limit | o | 0
EE";EE: WiEBE Gru— Lb Y@ i Yrax Max. correcting variable limit 100
S2d ouct E’a ?;“‘2 ﬁiﬁf m;: : Y8 Controller working point 0
E’;Eﬁﬁf: Truls Hsh  Hzh2 ! “OFLm  |Comvalue with proc.at rest Real | 0
: izé : dYaFt | Step height with self-tuning 100
d10} ;e Tn 28, #F 1 Proportional band 1 100
. ; Eé : $F'2 :Droportllo.nal band 2 11000
==>to-hide © 29 K ntegral time
di’, nf.tartL OPT E Efﬁb';]g Tw Derig\]/ative time feal 10
| Hetn dYort A CETTT TR Cycle time heating 5
TFZ Cycle time cooling 5
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Configuration | Description | Values | Default| |Configuration | Description Values | Default
Signallers: 'No tracking of Wint | [ 0
A Qutput |0 WTrac  |Set-pointtracking | 110
2 Qutputs 1 Process value tracking 2
2-point controller 2 Function of ratio controller:
3-point controller : (x1+NO)/x2 | 0
Heating/cooling switching | 3__ Ratio (X1+NO) /(X1 +x2) | 1. ’
'Heat.cont./cool.cont. | 4 (x2 -x1+ NO) / x2 2
CFunc  [Heatswitch/coolcont. | 6 | g “DP Digits beh.dec.pnt(proc.v.) | 0.3 | 0
2-point + add. contact #* 6 Content of bargraph line:
3-pnt.stepping controller: : Correcting variable | | 0
Standard | 7 bisF Control deviation | 1T 0
With position feedback Yp| 8 Xeff 2
Continuous controller: Self-tuning mode:
OMode
Standard | 9 | Standard | 0 0
|With split-range behaviour| 10 Condition for process at rest:
With position feedback Yp | 11 grad=0 | 0
Standard controller | 0 OCond grad <0 (controller inv.) : 0
CTare Ratiocontroller | 1 | 0 grad >0 (controllerdir) | =
3-element controller 2 grad <0 2
Set-point control 0 “ni Span start 0
WFunc - ees
Set-point/cascade control 1 0 AnlEA Span Real 100
CMode  |Outputactioninverse. | 0 0 SFac Factor stoichiom. ratio Real | 1,00
Output action direct 1
. Differentiation Xw 0
CDiff 2o -
! Differentiation X 1 0
Behaviour with sensor failure:
Neutral | _0__
Ypid=Ymin (0% | 1
i Ypid = Ymax (100%). ___ | _2__
CFail Ypid = Y2 (alteration 3 1
via front not possible) | T
Ypid = Y2 (automatic)
4
or Yman (manual mode)
'No override control - .| _0__
Override-Control +_ | _1__
Lol Override-Control -~~~ | 2 ’
Override-Control +/ - 3

* Used as A /Y / OFF controller

CONTR
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yl WA CONTR+
(extended control function - no. 91)

Page for self-tuning operator page Controller with six con-
- - trol parameter sets.
1127 Contraoller parno | L1128 Contraller With d1 = 1 the operat-
Port: P13 Stat:OFF-OK 44 eff |ingpage is not dis-
W= IO9 U= 45 F1 played. With d2 = 1 the
Jres = o d values are alterable nei-
Tu = i A %El 356 <effly ther with keys [a]¥] nor
Unax = &.607 8,888 o o with d3 (T) / d4 (J).
Vi ] 42, 5| &efiwly
_____ |:-||£.:;r-.-d_ | Parameter  |Description Values | Default
| EnE CFunc CHMode COUC  OMode | ! : T
\ |#niee CTore COiFF WTrac Dize | We Min. set-point limit (Weff) 0
. |SFac  WFunc CFail Ratio ®De  |! Wi8a Max. set-point limit (Weff) Real | 100
g;_;hide N ~— I L2 Additional set-point 100
as_ﬁ‘}ﬁik 12 Grw+ Set-point gradient plus -
g%»'r—deg ::SD M T |GRw- Set-point gradient minus Real |- - -~
d%.'_:,: ; N am—22 G2 Set-point gradient for W2 ----
x7 ! 1
a7, :im s ueff—l, M@ Zero ratio control Real | 0
%{—mth— ﬁ L = Factor a (3-element control) Real 1
g%,{_zhzmp_ A KH—‘—yg’ Ash Trigger point separation 0.2
d20. ﬁ;t:::i: ; Truls=s Min.pos.step time Real | 0,3
IR — : L Actuator response time 30
%’i‘ﬂe’ziﬁ | - medl Switching difference signaller 1
_P[- L — 7L .
T A LI Trigg.pnt.sep.add.contact Real |- - - -
L —{¢ — .
1 tLw2— \/ i 2l HedZ Switch.difference add.contact 1
x2 ] e |kshl Trigger point separation (PD) el 0
s ¥ ::ZE::’*; v7. |AshZ Trigger point separation (PD) 0
a1, off A ez, Y2 Additional correcting value Real | O
3_13;*:;:5{_ ] w6, min Min. output limiting real | 0
a1z e |WieE Grw- LW Y8 ! Vrax Max. output limiting 100
d11'd auc-|HE Grw2 H=d2 Ymin ' VA ; ;
X5 el P Wohl  Ymas : Controller working point 0
&»:—DUE—— Hh ﬁhz #inlg : WOrFtm  |Correctvalue wprocessatrest | Real | 0
X9 bl % Parto—y8 |dYort Self-tuning step height 100
; e : FOFt. Parameter set to be optimized | 1.6 | 1
d10, ¢ e — Eié i iﬁé E rie—28 |¥F1 1.6 |Proportional band 1 100
: m i m E | #“F2 1.6 |Proportional band 2 100
i TPl 1 T TR B : T 1..& |Integral time set Real 10
&’;‘D'hidﬁ Tz 1 Te2 & - P22 Tw 1.5 [Derivative time set 10
d17) petart OPT o stab=i% |TF1 1.6 |Cycle time heating 5
TS =] °ETTT ITRZ 1.6 [Cycle time cooling 5
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Configuration |Description Values |Default| |Configuration |Description VaSIue Default
Signaller: |No tracking of Wint 0
1 Qutput 0 WTrac  |Setpointtracking 1] 0
2 Qutputs 1 Process value tracking 2
2-point controller 2 Function of ratio controller:
3-point controller: . (x1+NO)/x2 0
Heating/cooling switching | _ 3 Ratlo (x1+NO)/(x1+x2)______ 1 |
'Heat. cont./cool. switch. | 4 (x2 -x1 + NO) / x2 2
Heat. switch./cool. cont. 5 wDE Digits beh. dec.pnt.(proc.v.) | 0.3 | 0
IR L | T il S 9 :
2-point + add. contact # 6 Content of bargraph line:
3-point stepping controller: . Correcting variable 0
Standard | 7 Lize Control deviation 1 0
With position feedback. Yp| 8 Xeff 2
Continuous controller: Self-tuning mode:
OMode
Standard | ¢ 9 | Standard 0] o0
|With split-range behaviour | 10 Condition for process at rest:
With position feedback Yp | 11 grad=0 0
Standard controller | | 0 QCand grad <0 (controller inv.) 1 0
CTa9re  |Ratiocontroller | 1 ] 0 (grad >0 (controllerdir) |
3-element controller 2 grad <>0 2
Set-paint control 0 Anie Span start 0
WFumnc e o
Set-point/cascade control 1 0 AnlBaa Span Real 100
CMode  (Outputactioninverse | | U =Fac Factor stoichiom. ratio Real | 1,00
Qutput action direct 1
. Differentiation Xw 0
CDiff Differentiation X 1 0
Behaviour with sensor failure:
Neutral _ | 0.
Ypid=Ymin (0% [ 1
; Ypid = Ymax (100%). .~ | _ : 2.
CFail Ypid = Y2 (alteration 3 1
via front not possible). - | _
Ypid = Y2 (automatic)
4
or Yman (manual)
No override control - | _ | 0.
Override-Control +_ | _ 1.
Lol Override-Control -~ | 2 _ ’
Override-Control + / - 3
*Used as A /Y / OFF controller
CONTR+ 58
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JEQPDMA
(controller function, No.93)

Self optimization page operating page Controller with one
16@: PIDMA 1127 Contraller set of control param-
kb eters. With d1 =1 the
= A Y= 186¢Man, » 3 3 4 eff operating page is not
= 11 beff= 11 shown. With d2 = 1
o EI. tatus: OFFOk = £(y) the values are neither
EPES— 1H H?m Fehler Cal 356 ~erly with [&T¥] keys nor
Ti= 18 Td= 16 Vi 47,6 |«xeffhw) with d3(T)/d4 ()
adjustable.
. in?aa E?unc ﬂode EDEE gm:-de ' IF;a_lr_ameter Description Values | Default
o Rl gre WTrac Ratio Dise : 'IFE | Line type (with/without Compensation)| 1/2 1
| [3Fas WRune CFRail wDe ; Dritt | Drift compensation on/off 0/1 0
hide— 1 P ! CSFeed |Control dynamic slow/normal/fast 1.3 ] 1
g3-lock 10 W Min. set-point limit (Weff) 0
ar :7 o sue——=  [W1B8  |Max. set-point limit (Weff) Real | 100
Sk D falo—g |WZ Additional set-point 100
ﬂ32 f -'*> e G+ Set-point gradient + (K/min) il
a7 | oo B Weff ——  |Gruw— Set-point gradient - (K/min) Real |- - -~
)‘%%;—smth— ﬁ—:_' Gw Set-point gradient for W2 (K/min) --- -
R A Hi——e B Zera ratio control Real | 0
%3.}_9,« of f—] I—=la Factor a (3-element control) Real 1
—>—rzstart—{ | | TFau=e |Min pause duration 0,1
33 L/u2- : TFUl=  |Min.pos.step time Real | 0,3
EHEET | a7 Trm Actuator response time 30
T J I, uel=  Tthran |Switch-on point of step. output neal | 02
w1 ez [ ] U Lz throff |Switch-off point of step. output 0.2
X2 22, 32 _ Additional correcting value Real 0
X3, L y6 M1 Min. output limiting 0
TS Coet T, |Ymak | Max output limiting feal | 100
d19" oFlock A ppzd, TH Controller working point n 0
< . . . eal
d11uru2 3 c ru7 28 dY'orFt | Self-tuning step height 20
Ll 8 g orut Hedl 2 , #limit | Switch-off point for dYopt 10
XU |MB  GruZ Rsd2 Ymin ' Tdrift Drift estimation time Real | 30
a Tm K¥shl Ymax : Troise |Noise estimation time 30
: Truls Hsh  #shZ | EFe Control gain 1
i igé ! Th Integral time set 10
! Th : Tu Derivative time set 10
: El ; ¥F'é Cycle time heating 5
d18' _ .. ! F Cycle time cooling 5
m,r':"hlde L o U ig LD Derivative gain Real | 4
ostart 0PT oerr —  hll_F Set-point weighing factor p-part 1
. [OPt.Parameter/{—7 = ! cll_d  |Set-point weighing factor d-part 0
T=at Time constant "Anti reset wind up" 50
#sh Trigger point separation 0
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Configuration Description Values Default| |Configuration | Description | Values |Defau|t
Controller type-selction: Tracking-Funktion
|2-poi_nt controller 0 | WTrack _I\_Io_t_rqp_ki_ng of W_in_t ________ 0 | 0
Continuous controller Set-point tracking | T
Standard | 1 Process value tracking 2
With position feedback. Yp| 8 Function of ratio controller:
3-point controller: : (x1+NO)/x2 | 0 |
Heating/cooling switching | 2 Ratio (XT+NQ) /(T +x2) | ] 0
CFunc  |Heat cont/cool. switch. | 3 | 1 (x2 -x1 + NO) / x2 2
Heat. switch./cool.cont. | 4 *“DP Digits beh. dec.pnt.(proc.v.)| 0.3 | 0
Heat. cont./cool. cont. 5 Content of bargraph line:
3-point stepping controller: - Correcting variable | | 0 |
Standard | 6 bisr Control deviation | T ] 0
With position feedback. Yp| 7 Xeff 2
AN Span start Real 0
Standard controller | 0 AnlBE  Span Real | 100
CTore  |Ratiocontroller | 1 | 0 sFac Factor stoichiom. ratio Real | 0

WFunc b rm e e 2 0

Set-point/cascade control 1
CHMode Qutput act?on iqverse 0 0
Output action direct 1
Neutral . _____ | _0__
Ypid=Ymin(0%) ______| 1.
Ypid = Ymax (100%). | 2__
CFail Ypid = Y2 (alteration
. : 3
via front not possible) |
Ypid = Y2 (automatic)
4
or Yman (manual)
Nooverride control | _0__
Override-Control +___ | _1__
LovE Override-Control -~ | _2__ !
Override-Control + / - 3
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25 Inputs

25.1 [N

(analog input 1 - no. 110)
For direct connection of temp. sensors, for resist. transducers and standard signals

For INP1 configuration and parameter setting. Block number 61,
S T i .24 |calculated once per time slot.
+u— dec—— —
d2| lack—| Cal inc I23| Parameter | Description _ _ Values| Default
A1y e hand—Z2p (%1100 [Meas value correction P1, input 0|
: rail—2lp [Flout IMeasvalue correction 1. output | po i |- 0
| j | . K% 1n, - (Measualue corection P2, output. a1 100_ |
Zu / ix1| X0l Meas.value correction P2, output 100
! ? ﬁ K ||C ~L|4— : Configuration | Description Values| Default
\ [ Tor | [#Fail] [ =@ | [Tfm | [Rkorr] ! Type L -200...900 °C 00
. Uhit] [Fail| (=186 #lout : Type J-200...900 °C 01
ELL ©ling Type K -200...1350 °C 02
| Tkref w2out) ype o
! o | Type N -200...1300 °C 03
Type S -50...1760 °C 04
calibration
x1, 22, 73, 74 are used for resistance transducer Type R -50...1760 °C 05
or line calibration with 2x Pt100 (— section Type T-200...400 °C 06
Menus, Calibration). With d2 = 1 this calibration Type W 0...2300 °C 07
is disabled, with d1 =1 the calibration page is not Type E -200...900 °C 08
displayed. With+a11 , z1 =1 (sensor failure). TF TypeBO0..1820°C | 09 30
Pt 100 -99,9...850,0 °C 20
Pt 100 -99,9...250,0 °C 21
2x Pt 100 -99,9...850 °C 25
2xPt100-999..250,0°C __ __ | 26 _
0..20 mA 30
4..20 mA 31
0..10V 32
2.0V | 33
Transducer 0...500 40
Resistance 0...500 €2 linear 45
Resistance 0...250 € linear 46
Fail function O{fEIEI 0
: 21=1,yl=x 1
Fail iy e 2 | ]
71=1y1=rFail 3
Meas.value correction off 0
Akarr Correction adjustable 1 0
: Unit =°C 1
Urit it = oF 2 | ]
STE Int. temperature compensation 1 1
Ext. temperature compensation 2
EGIE Physical valueat0%_ | | _. 0_|
515 Physical value at 100% 100
AFatll Substitute value with sensor fail | Real 0
Ttm Filter time constant [s] 05
Tkref Refer. temperature with STK=2 0
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(analog inputs 3...6 - no. 112...115)

®

For connection of standard signals, AINPG also for resistance transducers,
AINP3 also for dc voltage -50...1300 mV (9407-9xx-x2xx1)

For INP3...INP6 configuration and parameter setting. Block num-
x1 7 ‘g """"""""""" ée-:_ Rz bers 63...66, calculated once per time slot.
d2 lock inc !23 — AINP
dl ! pide hand |22 |Parameter | Description 3 |4 |5 |6 |Values|Def
: | Tail—;-z-'l-b_}i% }!"_t_ ___|Correction P1; input _ _ § §§ § 0.
; v [lout Correction P1;_output _| & | % | & | X 0.
| - 1 vl .
@g— ? —ﬁl—llé— |IC~||4—.-L> ®21n Correction P2; input | X | X |X |X| Real 100
VT KFail] [ =@ | [Tfm| [#k S R 10
' Onit] [Faill [=i6G [T X1EEE L xZout Correction P2; output | X |X | X | X 100
: x1in| |
! ! AINP
: ®Zout| : . .
: w2in| . |Gonfiguration | Description 3 14 |5 |6 [Values|Def
Wiiti #5171, 27 =1 Tsensor Tailurel. ~~ ™ 0..20 mA X \X\X\X| 30
4..20 mA X X\ X|X| 31
x1, 72, 3 and z4 are used for transducer calibration TaF 0..10V | —|X|—| 32 |30
(AINP6, — section Menus, Calibration). With 2.10V —|—|X|—| 33
d2 =1 this calibration is disabled, with d1 =1 the Transducer 0..1000 Q |—|—|—|X| 40
calibration page is not displayed. Fail function off X\ X X\X o0
Fail 21=1,yl=x188 |X|X|X|X| 1
21=1,yl =@ x|x|x|x| 2 |
#  9407-9xx-x2xx1, AINP3: 21=1.yl=¥Fail |X|X|X|X| 3
With Type = 0...20 mA, the input is designed for |3} o | Measval. correct. off | XX | X |\ X| 0|
-50...1300 mV. For further use of the output of | Correction adjustable ”g § ”E § 1
INP3 with this scaling, an x0 of -50 and an x100™~=- - - - - - - Phys. value at0% . . | | & & | % -100-
of 1300 must be adjusted. x 164 Phys. value at 100% | X |X | X | X Real | 0
AFall Subst.val.atfail |X|X|X|X 0
Ttm Filter time const. [s] | X [ X [ X | X 0.5
25.3 DPILIdUS

(digital inputs - no. 121)

For di1...di12 configuration and parameter setting (di3...di12 are
hardware-dependent). Block number 91, calculated once per

di1 HARDWARE,” —————— 1 iZ : time slot.
di2 § DO ~ ! > : : —
d:3" ;i 22 Configuration |Description Values | Default
. J | :
di4 - § Inwl 235 |Trel. .. |Qutput direct (z = di) 0
_’:—.I. '74 r----T-----°° e 0
P— = Inwlz Output inverse (z = di) 1
di12 F 4 e
; ',’, 1
! i !
1 & 1
'_ .o _SOFTWARE _ __ __ __ !
AINP3... AINP6 62
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26 Outputs

26.1 [ UMl
(process outputs 1...5 - no. 116...120)

For OUT1...0UT5 configuration and parameter setting. Block
iOUT1 numbers 81...85, calculated once per time slot.
.0UT2 ouT
— | Configuration |Description 1/2 |3 |4/5|Values|Def.
& Sign. source: d1 X X o
Ig S _(dlgl_ta” _________ S N A R 0
2 Sign. source: X1 X \IxIx!|
'S (analog)
: Operating principle:
"OUT1 | Made Ditect/naron. open. _ | X (X1 X1 0| o
' OUT?2 Inverse/norm. closed | X [X | X | 1
- Continuous output:
Logic 0/20mA ___ __ X |X|—| 0 _
' Tere 0..20mA_ . X X —| 1 |1
' 4..20 mA X[ X[ —| 2
. :Lu Input:
| c xE | Valueofx1at0% | X | X|X| . |0
; 'S [xlBd Value of x1at100% | X [ X[ X 100
1 W 1 'Q
- —Logik—"; X
: E /E—o?gcl)m | .;E
e —4...20mA" 1 D —_—
| t 'OUT3
N o) 1
. & 1
T T e fous
X1, a . % 'OUTs
1 | a1 1
<[ Src || %8 |[Maodel ¥ -B_ m I
: =188 1 .5
; x =
1 -1 Q
| S
| T

26.2 DIl
(digital output - no. 122)

For configuration of DO1...D06 (dependent of hard- ware). Block

number 95, calculated once per time slot.
Configuration | Description Values | Default
flode Output direct (do = d) 0 0

| Mode&  [Outputinverse(do=d) | 1

SOFTWARE "' HARDWARE

_________________ (N
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217 Zusatzfunktionen
271 i

(LED display - no. 123)

di; . |For configuration of the four LEDs.
d2 | q; o R @— LED 1 ' |Block number 96, calculated once per time slot.
% — o LED? || Parameter | Description Values | Default
. ° Il INo inversion (1D =d) | ! 0|
: " Trhed Inversion (LED = d) 1
! LDO‘ ~ My @ LED3 |
~= @— LED4
\ [ Trwd | ;
21.2
(information function - no. 124)
di r--=romrmmims M IMFORMATION 1< |For configuration of 12 user texts each with max. 16 characters.
N I'I |
» n - Block number 97, calculated once per time slot. If the relevant
: n + ! [inputis 1, the relevant text is displayed.
> ! A |Parameter Description
" 1 o ' |Text.1l. .. |Usertexts each with max. 16 alphanumeric
— Il ! ' haracters. Default:
— I | U Text1z  |C - ;
d12_ . __ . __ e —— R #INFORMATION Rik<
21.3 RIS
(status function - no. 125)
T el ey R : |Block number 98, updated once per time slot. |
' ! Ijte:(:ie_ >1 | — 6|||2|1 | d1=1: parameters/configurations are not displayed
! —h@deul—if» d2=1: configurations are not displayed
Ay i e >1 —Fhide—"s d3=1: the main menu is not displayed, only operating
Tnterface — = n-hide—"7 pages are displayed during on-line operation
; —————h-lack—== _ ) 3
93y pa-hide] 1 Statushvis] : d4=1: the use of the bus mterfacg |s-b-locl_<ed
Interface — = ol5[4l3l2l1 o e z1...z4:Infos from status byte 2 (signification as d1...d4)
da; Fa,:«i 27 25=0: S.I.L. switch open, z5=1: switch closed
ProlockTq 28 z6=1: common message sensor failure
iInterface s@_suitch_lﬂ 77: safety status, set via interface
S start—2 (code 22, fbno. 0, fctno. 0)
Online M .
f%’_ J__,—‘_ 4I— _ Lyl z8: power fail check, z8=0 after power ON
i[UTTLine Minutex . . . .
! s Howp Y2 29: after off-line — on-line to 1 during 1600 ms
! N Daut Y3, Y1...Y6: status of real-time clock (if provided)
d—5>;”-'3- @ Motith- z; Y7=0: language German, Y7=1: language English
6y, ”E:Eag. V6 (selected withMiscel laneous, Dewvice
1 i T L —p—
; Language Lanau, Y7, data)
: e, 28
| o, 29
! hoc. 20,
! Pl 'Zﬂ»
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27.4 ('Y
(constant function - no. 126)

Zusatzfunktionen

16 analog values and the logic levels 0 and 1 are made availa-

" |ble. Block number 99, configured firmly once.

1.1

X_tl— - — 0\3 Iy'I

X8, ﬂﬁﬁ% ° —...

;h_ aYe YME e [ ——y8

T}. ~ .

ws BErEm T B,
i —

9y etect— ,

! Statusbyte1 21 .
! ol5[al3l2l1fo |’ !

» [Parameter | Description Values | Default
I:l - N
C16 Analog constants Real 0

For generation of 8 defined analog output values and digital le-
vels. With d9 =1 OR bit 2, status byte1 = 1 the configured data
=zl z8and%'1 .42, otherwise the data applied to inputs

d1...d8 and x1...x8 are output.

Bit 2 can be set via the interface (code 22, fhno. 0, fctno. 0).
Parameter | Description Values | Default
"1...%5 |Analog values Real 0
zl...=5 |Digital levels 0/1
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28 KS98 1/0 extension modules
For mounting in KS98: 9407 - 9xx - x3xx1 and
9407 - 9xx - x4xx1.
Safety hints
A ESD | Connection: Maintenance:
i X . - engineering must be ta- 0 partlcu ar maintenance Is require or the units.
\t.ltttll " KS98 engineeri b N icul i i ired for the uni
contains electrostatically senstive ken into account, because it de- . o
components When opening the units, live parts can be exposed.

SAFE

termines pin allocation and

-Original packing protects against o ) Before work, disconnect the supply voltage.
signification of connections.

electrostatic discharge (ESD). The units contain electrostatically sensitive
-Transport only in original packing. components.

During mounting, rules for ESD protection
must be taken into account. (Block|no.) (70)(69) | | (68) (67)

Socket 4 3 2 1
I/Omodules 9 4 0 7-9 9 8-0 0 x x 1
Module type:
Analog inputs:
Pt 100/ 1000, Ni 100 /1000, 2 0
Resistance, potentiometer
Thermocouple, mV, 0/4..20mA 2 1
-50...1500mV, 0...10V 2 2
Analog outputs:
0/2..10V, 0..£10V 30
0/4..20mA, 0..£20mA 31
Digital inputs/outputs:
Digital I/0 (universal) 40
Frequency/counter input 4 1

The various modules
are distinguished by
printed label.

The last b digits of
the ordernumber are
given in the upper
line.

Mounting

After releasing the locking screw, withdraw the KS98 module
from the housing. (a) - Insert the module into the required
socket with the printed label pointing downwards into
the green connector and click it in position in the small,
white contact (b) €3 at the top.

1)PERFORMANCE LIMITS

For reasons of maximum permissible self-heating, the number of possible analog output modules per basic card is limited: Max. one current output modu-
le! Max. one voltage output module, if a current output module is already provided (but in different galvanically isolated module groups)! The sum of per-
formance factors (P factor, — Technical data) must not exceed 100%! If 100% are exceeded, a message is output in the Engineering Tool. Unless a
current output module is used, modules of any type can be fitted on all sockets. Max. 1 current output module (any socket)! Max. 1 current and max. 1 volta-
ge output module, but on galvanically isolated sockets!

Example: Current output module in socket 1 or 2 and voltage output module in sockets 3 or 4. The sum of P factors is 95%. 1 more resistance or 1
TC/mV/mA module can be fitted.2)

Galvanic isolation: sockets 1-2 are galvanically isolated from 3-4.
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y2. Al Electrical connections of modular option C

R1 R1 R1
i R o

: RZ, R2 T Resistive input
T : ﬁ - (9407-998-0x201)
] : ] I:__
4-wire 3-wire  2-wire potentiometer
t b — + e
SRR -, TC, mV. mA /V inputs
PGSt g = (9407-998-0x211) /
= IEECARE (9407-998-0x221)
+ —! 4+ — L — ! !
U1 LN N 18, Voltage /
- - : .E.E) current outputs
+ p— + J—
U2 V) X ! (9407-998-0x301) /
- — - EE) (9407-998-0x311)
do1/2(+)— | —
do1— i (+)— e Combine(ti ditgital inputs/
do2—'  di2 () — e outputs
401/2()— di1/2 () — e (9407-998-0x401)
AL dit)— MLdit— UL dit)— L dif () — - Frequency/
AN iz — T diz)— L di2(@)— L di2 (+) — Counter inputs
Gi120—  d12n— iz — i 1/2 () — - (9407-998-0x241)
Quadruple counter ~ up/down counter 2 x counter and 2 x frequency

=] socket 1 { - ;C
= O -
@ O (block 67) 3
[ ep) -
52 —t=4 P C B A B A
S = socket 2 —=|5 —TTI=1T=111=1 = =
]| 6 - = |_ = = .
= i‘: (block 68) { N = ==l |= = E = Connection of
S 2 -8 —I=EEIEE L EE= basic unit
=5 socket 3 I = 1=11= 1=k =] gl=
[& ) —_ —_ —_ - o —
2.5 (block 69) —1=1"0 = (== |= —|l.2|=
= —= === == E =
o= —= |12 = T =T | £
|13 — =] =] - |— ) —
socket 4 —= |14 16 16 INTERBUS
(block 70) D o
—= |16
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29 Modular I/0 extension modules

YN TC_INP
(analog input card TC, mV, mA, No. 46)

Analog input, plugs into modular option card C

For configuration and parameter setting of analog inputs R— IMF'. The inputs
are invariably calculated once per time slot.
T WO :::H:: Parameter | Description Values | Default
5 7—;73' - #1a 1Mn | Measured value correction Inp_a, P1 Input value 0
- ane III lalut | Measured value comectionInp_a, P1 Outputvalue | | 0__
67 ®¥Za 1N | Measured value correction Inp_a, P2 Input value 100
zalut. | Measured value correction Inp_a, P2 Outputvalue | . | 100
Tt J """"""""" Foil-a # i EI:I in | Measured value correction Inp_b, P1 Input value 0
AR | e W IBUT - Measured value correction Inp_b, P1 Outputvalue | | __ 0.
@ﬁ_T? F?z—'%r o] TIF'C xlkL : web 1k | Measured value correction Inp_b, PZ Input value 100
| lonise| [raFail] Ri0o.g asin 0 (#2B0ut. | Measured value correction Inp_b, P2 Output value 100
| ercrs Eanlk Configuration | Description Values | Default
! 20 Type L -200...900 °C 00
l u 21 s Type J -200...900 °C 01
eoA>HEHEHCHA S nge K -200..1350 °C 02
o] iy ] i) fater Type N -200...1300 °C 03
JE oo | Type S -50...1760 °C 04
e Type R -50...1760 °C 05
SR = Type T -200...400 °C 06
Digital outputs: TaFr_a Type W(C) 0...2300 °C 07
=lotid Tur_b | Type E-200..900 °C g | &
0 = correct module fitted Type B 0...1820 °C 09
1 = faulty module fitted ‘Type DO..2300°C | _ 10 _
e.g. sensor break Voltage 0...30mV 27
fail_a Voltage 0...100mV 28
0 = no measurement error on channel a 'Voltage 0..300mV. | 29 _
detected Standard signal 0...20mA 30
1 = measurement error on channel a Standard signal 4...20mA 31
detected Switched off 0
e.g. sensor break Fail_a |Upscale, Inp_a(Inp_b)=x100_a (x100_b) 1
i . 1
fail_b Fail_b | Downscale, Inp_a(Inp_b)=x0_a (x0_b) 2
0 = no measurement error on channel b Substitute value, Inp_a (Inp_b) = XaFail (XbFail)| 3
detected #akarr | Measured value correction Inp_a (b) switched off | 0 0
1 = measurement error on channel b Abkorr | Measured value correction Inp_a (b) adjustable 1
detected Unit._a | Unit of measured value of Inp_a (b) = °C 1 ’
e.g. sensor break Urit._b | Unit of measured value of Inp_a (b) = °F 2
=Tk_a  |External temperature compensation. . [ 1 1
Analog outputs: STE_b External temperature compensation 2
InF_a — channel a measurement value | %8 _a() | Physicalvalue Inp_a(lnp_b)at0% | _ Real | 0__
InF_b — channel b measurement value | x 18E_a(k)| Physical value Inp_a (Inp_b) at 100% Real | 100
#ab)Fail |Substitute value at Inp_al(b) Real 0
T+m_a(b) |Filter time constant of Inp_a (Inp_b) in s Real | 0,5
Tkrefa)| Reference temperature Inp_a(b) at STK_a(b) | Real 0
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292 [

(frequency/counter input, No. 76)
The frequency/counter input plugs into modular options card C .

1Ll For ipputF_IHF' configuration gnd parameter setting.
fo0s The input is calculated once per time slot.
#4848 T Configuration | Description Values | Default
3 aa | Diginput__—>controlinput | 0
Wl 53 Count_1 —upcounter | 1
Eg'NP RN 'Count_2 — up/down counter | 2
Func_a 1
choe s pesets Count_3 — up/down counter with direction signal | 3
S H T ------ 1 Count 4 _—quadruple counter .| _ 4 L]
; ' Inpla Count 5 —frequency counter 5
?f_m ° 4{0"00} — Diglnput__ —controlinput | _ 0__
? : e FMC_B I Count 1 upcounter | 1|
o[ 4{0090}—4 _ Count_5 —frequency measurement 5
b — ST Shthtt : Time Time unit for frequency measurement in s 0,1..20f 10

stor b resetb

Digital inputs:

reseta —  1=thevalue for InF_aisresetto 0.

=toFr a —  1=theinstantaneous value for IriF—a remains unchanged.
reseth —  1=thevalue for InF_k isreset to 0.

stor b —  1=theinstantaneous value for IriF_k remains unchanged.
Digital outputs:

=lotid —  0=correct module fitted 1 =faulty module fitted

fail — 1 =fitted module is detected, but communication with module is not possible.
Z_a —  signal status of HW input a

z_b —  signal status of HW input b

ou_a — 1 =frequency at HW input a is higher than the maximum permitted 20 kHz

o _b — 1 =frequency at HW input b is higher than the maximum permitted 20 kHz

Analog outputs:
InF_a —  outputvalue for channel a
InF_b  —  outputvalue for channel b
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9499-040-44311

Analog input, plugs into modular options card C

lockfpe—
hidejs—

Inp_af—
Inp_bf—=

+—fail_k

+—linc_k

“+—dec_a

a—|dec_ b

+—{slatid
+—fail_a
+—am_&
+—inc_a
+—am_k

[Fail_d [xe_a| [Tfn_a]
[aFail] [x1@a_s

f Tur_a
' |Unit_a xlain !
' [sTKa kiaouw
Tkrefa ®2ain !
k2aout) !

Hakaorr i

[Fail_d [xe_a| [Tfn_a]
[aFail] [x1@@_s

Rakorr| |

xlain !
plaOutf

lock =1 — disable calibration

hiide =1 — calibration hidden

Digital outputs:

=lotid

0 = correct module fitted

1 = faulty module fitted

fail_ab)

0 = no measurement error detected on

channel a (b)

1 =measurement error detected on channel
a (b) E.g. sensor break

a<m_al)

Status of auto/manal key — 0 = automatic

Status of auto/manual key — 1 = manual

ihc_alb) =1 —[a] key pressed

dec_a(b) =1 —[v]key pressed

Analog inputs:
' _a(b) — position feedback

Analog output:

InF_a — measured value a
InF_b — measured value b

R_Inp

For analog input FE_IHF configuration and parameter setting. The inputs
are calculated invariably once per time slot.

Parameter | Description Values | Default
*1a 1n|Measured value carrection Inp_a, P1 input value 0
:1alut | Measured value correction Inp_a, P outputvalue. | | 0 .
®Za 1N |Measured value carrection Inp_a, P2 input value 100
2 alut. | Measured value correction Inp_a, P2 autput value | oo | 100
*1b 1| Measured value carrection Inp_b, P1 input value 0
2 1 b0t | Measured value correction Inp_b, P1 output value 0
®2b 11 | Measured value correction Inp_b, P2 input value 100
*2B0ut. | Measured value carrection Inp_b, P2 autput value 100
Configuration| Description Values | Default
Pt100 (850) -200 ... 850 °C 00
 Pt100(100) -200...100°C _ | _ 01 _ |
Pt1000 (-1) -200 ... 850 °C 02
 Pt1000(-2) -200...100°C.___________ | _ 03 _ |
Ni100 -60 ... 180 °C 04
|Ni1000.-60...180°C _ _____________ | _ 05 _ |
Tur_ & R160 resistance 0 ... 160 Ohm 06
Tar_b | R450 resistance 0 ... 450 Ohm 07 0
R1600 resistance 0 ... 1600 Ohm 08
|R4500 resistance 0...4500 0hm __ _____ _|__ 09 _
Poti 160 potentiometer 0 ... 160 Ohm 10
Poti 450 potentiometer 0 ... 450 Ohm 11
Poti 1600 potentiometer 0 ... 1600 Ohm 12
Poti 4500 potentiometer 0 ... 4500 Ohm 13
Switched off 0 1
Fail_a|Upscale, Inp_a (Inp_b)=x100_a (x100_b) 1
Fail_b|Dpownscale, Inp_a (Inp_h) =x0_a (x0_b) 2
Substitute value, Inp_a (Inp_b) = XaFail (XbFail) 3
#ak ort | Measured value correction Inp_a (b) switched off | 0 0
#bk o | Measured value correction Inp_a (b) switched off 1
Uit _a| Unit of measured value Inp_a (h)=°C 1
Unit._b | ynit of measured value Inp_a (b) = °F 2 1
InF_a and InF_b: 2-wire connection | 0 _ |
Mode | Ine_a: 3-wireconnectionno InF_b | 1 | 0
IrnF_a: 4-wire connection no I iF_kb 2
B _a(b)| Physical value Inp_a (Inp_b)at 0% ______ |} Real | 0 _
#1683 _ad)| Physical value Inp_a (Inp_b) at 100% Real | 100
#abFail | Substitute value with sensor error at Inp_a(b) | Real 0
Tfriad) | Filter time constant Inp_a (Inp_b)in s Real | 05
K.al_lad)| 1st calibration value Inp_a(b) (read only) Real 0
Kal_2ad) 2nd calibration value Inp_alb) (read only) Real | 100
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Analog input, plugs into modular options card

For analog input LI_IMF configuration and parameter setting. The input is
calculated invariably once per time slot.
Inp_af—=
T rﬁlﬂl Inp_bj—= Paramet_er Description Values | Default
ﬁ o x1a in | Measured value correction Inp_a, P1 Input value 0
e #1abut. | Measured value correction Inp_a, P1 Output value 0
L_INF l ,1, ,L ®¥2a 1n | Measured value correction Inp_a, P2 Input value 100
70 eatut. | Measured value comection Inp_a, P2 Output value | o | 100_ |
#1b 1n | Measured value correction Inp_b, P1 Input value 0
Smmsimissesooies _}E%EP&{F | Measured value correction Inp_b, P1 Output value 0|
! u 21 e S 1 | Measured value correction Inp_b, P2 Input value 100
?_?_ ? _z,}r _‘ 5 ‘_ |.£ L 7 #2b0ut. | Measured value corection Inp_b, P2 Output value 100
e M M e xllkot Configuration | Description Values | Default
: min L\ Tge_ g  |Voltage 0.0V | 01
! 'fai] b Voltage -50...1500mV 1
@_ D—ﬂi 1_[{4;_:2;-': Switched off 0
b : ‘Ts;_b‘ \Faill_b\ \ Rob \ \Trnlm_b\ Hekorr : Fail_a Upscale, Inp_a = x100_a 1 1
[RoFail] [x106.b) o in Downscale, Inp_a=x0_a 2
. xZbin| Substitute value, Inp_a = XaFail 3
N o : 2'“’ _;fl—ii::::ak app | Measured value correct?on Inp_a switched off| 0 0
Digital outputs: Measured value correction Inp_a adjustable 1
slotid | Tup_l  |Voltage O.10V ]| 0.1
0 = correct module fitted Voltage -50...1500mV 1
1 = faulty module fitted Switched off 0
fail_s Fail_b Upscale, Inp_b =x100_b 1 :
0 =no measurement error at channel a Downscale, Inp_b=x0_b 2
detected Substitute value, Inp_b = XbFail 3
1 =Measurement error at channel a P IITp— 'Measured value correction Inp_b switched off| 0 | 0
detected (e.g. sensor break) Measured value correction Inp_b adjustable 1
fail_b B_a Physical value Inp_aat0% | | Real | 0
0 =no measurement error at channel b [*1BB8_a | Physical value Inp_a at 100% Real | 100
detected #aFail | Substitute value with sensor fail at Inp_a Real 0
1 = measurement error at channel b THm_a Filter time constant of Inp_a in s Real | 05
detected (e.g. sensor break) A_b Physical value Inp_bat0% || Real | 0
#18@E_b | Physical value Inp_b at 100% Real | 100
Analog outputs: “bFail Substitute value with sensor fail at Inp_b Real 0
InF_a Tfm_b Filter time constant of Inp_b in s Real | 05
Measured value channel a
InF_b

Measured value channel b
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29.5 MUl

Analog output, for inserting into modular options card C

For analog output I QLT configuration and parameter setting. The output is
calculated invariably once per time slot.
:': i—g = Configuration | Description Values | Default
-3 0...20mA 0
o -1~ ToF_a 4..20mA 1 0
67 +/-20mA 2
HH_a Physical value X_aat0%____________|_ Real | 0 __
___________________________ #1B@E_a  |Physical value X_a at 100% Real | 100
; L./ -20mA :: 'OUT 4 0...20mA 0
R [Tee 4 zoma 10
| $ g ! +/-20mA 2
-k o £ Bk [PhysicalvalueX bat0% | Real | . 0 _
— ~ :5(:%8223; > j—OUJ' ®188_h Physical value X_a at 100% Real 100
: —4...20mA—!; |

___________________________

Digital output:  =lotid — 0=correct module fitted 1= faulty module fitted
Analog inputs:  #_& — output value for channel a

b — output value for channel b
MJuour
(analog output card 0/2...10V, +/-10V, No. 48)

Analog output, plugs into modular options card C

For analog output I1_QLIT configuration and parameter setting. The output is
calculated invariably once per time slot.
oo ::E E:: Configuration | Description Values | Default
n== 0..10V 0
i ToF_a 2.0V 1 0
2! 10V )
Physical valueX_aat0%____________|. Real | 0 __
Physical value X_a at 100% Real 100
a : [Ter_a| [Fail-d [ %8s | [Tfm_a] [xakorr| 0..10V 0
; [#aFail] [x100_5 xilaaﬂiunt : Tar_b 210V 1 0
E R +/-10V 2
Physical value X _bat0%____________|. Real | 0 __
4 ; Physical value X_a at 100% Real 100

[Tor_b] [Fail [we_b | [Tfm_b]| [#bkerr

[MbFail] |X166_b dbin|
. bib Out]
#Zb in !

| b out]  1slotid

Digital output:  =lotid — 0=correct module inserted 1 =faulty module fitted
Analog inputs:  #_a — output value for channela X_b — output value for channel b

|_ouT 72



9499-040-44311

zhgooo |
(digital input/output card, No. 44)

Modular I/0 extension modules

Digital input/output card, plugs into modular options card C

1]
— 0
T
T
B
n M M
DIDO LH
69

d2t A o~ A
—>— 1 [
! N )
] Model { !
[ 1
! | 'l. !
Lo SOFTWARE . _ _ . _ _ !! _HARDWARE |
____________________________
@ —n_HARDWARE _, ! 1
1 /'I- ;\ 522 >
e 7 ——
! ) Inwl .
; /../ :
1 . .
] ' SOFTWARE ,slotid

Digital inputs:

For digital input/output D I [0 configuration and parameter setting. The
function block is calculated invariably once per time slot.
Configuration | Description Values | Default
Irg_Ig [direct-HWinputdil directatzl | 0 | 4
inverse - HW input di1 inverted at z1 1
Ira_Ik  direct-HWinputdiz directatz2 | 0__| ¢
inverse - HW input di2 invertd at z2 1
Irw_0g  [drect-dl directon HW outputdol | 0| |
inverse - d1 inverted on HW output do' 1
Irw_op  [drect-dl directon HW outputdol | 0|
inverse - d2 inverted on HW output do? 1
Input -only HW inputdtatzl | 0__
Mode_3 Output - d1 at HW output doT with : 0
feedback at z1
Input-only HW inputd2atz2 = | __ Q__
Mode_b Output - d2 at HW output do2 with 1 0
feedback at z2

dl — if configured as an output: hardware output a
dZ — of configured as an output: hardware output b

Digital outputs:

=1lot.id — 0=correct module fitted

1 = faulty module fitted
z1 — status of hardware input a; if the channel was configured as an output, z1 is the fed back output value.
ZZ — status of hardware input b; if the channel was configured as an output, z2 is the fed back output value.
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30 Function management

Max. 350 function blocks can be used. Each function requires a defined portion of the working memory and a defined
calculation time.

£ | Nl Memory requirement and calculation time

[Function | Time % | Memory % ||Function | Time % | Memory % ||Function |[Time % | Memory % |
i jon functions  Time functiops Additional functions

ABSV 0.4 0,2 LEAD 0,7 0.3 LED 0,2 0,2
ADSU 0.9 0.3 INTE 0,6 0.3 INFO 0,2 0.9
MUDI 0.9 0.3 LAG1 05 0,2 STATUS 04 0.3
SQRT 1.3 0,2 DELA1 0.9 1.9 CONST 0,2 04
SCAL 3.2 0,2 DELA2 0.9 1.9 SAFE 0,3 0,5
10EXP 3.0 0.2 FILT 0.6 0.2 Visualization
EEXP 1,6 0,2 TIMER 0.5 0.2 VWERT 0.4 1,7
LN 1,6 0,2 TIME2 0.5 0.2 VBAR 0,3 0,7
LG10 1,6 0,2 Selection an VPARA 2,5 1,1
Non-linea i EXTR 05 0,2 VTREND 08 1,2
GAP 0,3 0,2 PEAK 0,3 0,2 _c_o_mmunic tion
CHAR 0.9 0.5 TRST 0.3 0,2 L1READ 0,3 0,4
Trigonometric functions SELC 0.3 0.3 L1WRIT 0.3 04
SIN 1.4 02 SELP 0.3 0.3 DPREAD 0,5 04
cos 2,0 0,2 SELV1 0.3 0,2 DPWRIT 0,5 0,2
TAN 1.4 0,2 SouT 0.3 0,2 r
CcoT 2.9 0,2 REZEPT 0,7 05 APROG 36 32
ARCSIN 2.4 0,2 20F3 1,4 0,3 APROGD 0,9 0,5
ARCCOS 24 0,2 SELV2 04 0,2 DPROG 36 3.0
ARCTAN 1.8 0.2 Limit signalling /limiting DPROGD 09 05
ARCCOT 1.9 0,2 ALLP 0.8 0.3 KS98+ CANopen
Logic functions ALLV 08 0.3 C_RM2x | 30 1,0
AND 0,2 0,2 EQUAL 0,6 0.2 RM_DI 05 03
NOT 0.2 0.2 VELO 0.5 0.3 RM_DO 05 05
OR 0,2 0,2 LIMIT 14 0,4 RM_Al 05 0,7
EXOR 0.2 0.2 ALARM 04 0.3 RM_AO 05 05
BOUNCE 0.3 0,2 Inputs RM_DMS | 10 08
FLIP 0,2 0,2 AINP1 05 0.5 CRCV 4,0 0.3
MONO 1,0 0.3 AINP3 04 0.3 CSEND 50 0.5
STEP 0.8 0.3 AINP4 0.4 0.3 C_KJS8x 3.0 0.8
TIME1 1,2 0.3 AINP5 0.4 0,3 KS8x 0,3 0,3
Signal converters AINP6 0.5 05 CPREAD 15 04
AOCTET 1,0 0,2 DINPUT 03 0.3 CPWRIT 08 04
ABIN 1,5 0.3 Outputs CSDO 1,5 0.3
TRUNC 03 0.2 ouT 0.9 0.3 Modular option ¢
PULS 0.9 0.2 0UT2 09 0.3 TC_Imp 05 05
COUN 0.4 0.3 0UT3 09 03 F_Imp 09 0.2
MEAN 0.9 0.9 ouUT4 0.9 0,2 R_Imp 09 0,7
Controller ouTs 09 0,2 U_Imp 0,9 0,4
CONTR 10,0 3.1 DIGOUT 0,2 03 I_OQut 05 0,2
CONTR+ 10,0 3.5 U_Out 05 0,2
PIDMA 58 4.6 DIDO 05 0,2

Memory requirement and calculation time
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£ A Sampling intervals

The sampling intervals for conversion of input signals into internal Input or output Interval
values and conversion of internal values into output signals (hardwa-  INP1 200 ms
re conversion) are given in the table opposite. INP3 / INP4 100 ms

o _ _ INP5 800 ms
The sampling interval for software calculation of function blocks INPG 400 ms
AINP1, AINP3...AINP6, DINPUT, STATUS, CONST, LED, INFO, dil_di12 100 ms
OUT1...0UT5 and DIGOUT is 100 ms. OUT1...0UTS / do...do6 100 ms
Calculation of the other function blocks is at equal intervals accor- Time slot

ding to their allocation to the 8 time slots of 100 ms. Allocation of a tsl1 2 3456 7 8| Interval
block to one or several time slots (100, 200, 400 or 800 ms) is in the MYXXXXXXXX 100ms

engineering. The engineering defines an identification for each block 94 X - X -X-X - 200ms
(ts), which can be used for determining the allocation from the table 2 X -X -X -X 200ms

opposite. X - - -X - - - 400 ms

The sum of cqlculation times of all required function blocks must be gé ) X X - - x X - 288 Qz

<100 % per time slot. W - -X- - -X 40ms
nx - - - - 800 ms
42 - X - - - - 800 ms
43 - - X - - 800 ms
44 - - - X - - 800 ms
45 - - X - - 800 ms
46 - - X - - 800ms
47 - - - - - - X - 800ms
48 - - - - - - - X 800ms

L[N Daten im EEPROM

Data are stored in non-volatile EEPROM. The manufacturers specify approx. 100 000 permissible write/read cycles
per EEPROM address. In practice, however, this value can be exceeded mostly by a multiple. When changing parame-
ters and configurations only manually, exceeding the max. number of write/read cycles is almost precluded. With di-
gital interface or automatic parameter changes, however, taking the maximum number of write/read cycles into
account is indispensable, and measures to prevent excessively frequent parameter writing must be taken.

75 Sampling intervals
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