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Notice:

OMRON products are manufactured for use according to proper procedures by a qualified operator
and only for the purposes described in this manual.

The following conventions are used to indicate and classify warnings in this manual. Always heed the
information provided with them.

DANGER! Indicates information that, if not heeded, could result in loss of life or serious
injury.

Caution Indicates information that, if not heeded, could result in minor injury or dam-
age to the product.

OMRON Product References

All OMRON products are capitalized in this manual. The word “Unit” is also capitalized when it refers
to an OMRON product, regardless of whether or not it appears in the proper name of the product.

The abbreviation “Ch,” which appears in some displays and on some OMRON products, often means
“word” and is abbreviated “Wd” in documentation in this sense.

The abbreviation “PC” means Programmable Controller and is not used as an abbreviation for any-
thing else.

Visual Aids

The following headings appear in the left column of the manual to help you locate different types of
information.

Note Indicates information of particular interest for efficient and convenient opera-
tion of the product.

1, 2, 3... Indicates lists of one sort or another, such as procedures, precautions, etc.

J OMRON, 1991

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or transmitted, in any
form, or by any means, mechanical, electronic, photocopying, recording, or otherwise, without the prior written permis-
sion of OMRON.

No patent liability is assumed with respect to the use of the information contained herein. Moreover, because OMRON is
constantly striving to improve its high-quality products, the information contained in this manual is subject to change
without notice. Every precaution has been taken in the preparation of this manual. Nevertheless, OMRON assumes no
responsibility for errors or omissions. Neither is any liability assumed for damages resulting from the use of the informa-
tion contained in this publication.
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About this Manual:

Section 1 introduces the basic features of the K3TS Intelligent Signal Processor.

Section 2 identifies all the major features of the front panel and gives a brief description of each func-
tion.

Section 3 identifies all the input and output features of the terminals and gives a brief description of
each terminal.

Section 4 provides the dimensions and environmental conditions needed for mounting the K3TS In-
telligent Signal Processor.

Section 5 briefly describes the sensors that can be connected to the K3TS Intelligent Signal Proces-
sor.

Section 6 gives comprehensive descriptions on setting the parameters and the operation of the K3TS
Intelligent Signal Processor.

Section 7 describes the K3TS Unit's comparative output response (sampling) times under various
settings and operating parameters.

Section 8 illustrates some application examples.

Section 9 provides a troubleshooting guide for possible errors during operation and the corrective
actions to be taken.

Appendix A provides a list of standard models and options (special specifications).
Appendix B provides a list of sensor models.
Appendix C provides lists of specifications, ratings, and factory-set parameters.

ix



SECTION 1
Features

This section deals with the basic features of the K3TS Intelligent Signal Processor. A brief description is given of each
major feature.



Features

Section 1

Operating Parameters

Prescale Value

Forced Zero (Zero-shift)

Display Refresh Period

Set Values

Bank Selection

Hysteresis

Protecting, Checking, and
Changing Set Values

Linear Output Range

K Constant

Process Values Averaging

TIMING-delay

OFF-delay

2

The basic features of the K3TS Intelligent Signal Processor are outlined be-
low. These features can be used according to the application. Applications
include the measurement of height and quality of products and the discrimi-
nation of good and bad products, measurement of discs, measurement of
plate thickness, checking height differences, and detection of the protruding
portion of cylindrical objects. Refer to relevant sections of this manual for de-
tails.

The Intelligent Signal Processor features 3 operating parameters. Operating
parameter 1 converts outputs into actual figures. With operating parameter 2,
the K3TS detects only values fluctuating rapidly, dismissing slowly fluctuating
ones such as values caused by the decentering of a sensing object or the
sagging of a belt conveyor. Operating parameter 3 can be set to sampling
hold, maximum hold, minimum hold, or peak-to-peak hold.

For the K3TS to display operating parameter process values, the operating
parameter must be multiplied by a factor input before the input pulses are
measured. This factor is called the prescale value.

By turning the ZERO input ON (by short-circuiting the ZERO input), the pro-
cess value can be calibrated to zero. This calibration is maintained until the
next time the ZERO input signal is turned ON.

A display refresh period among 5 settings can be selected. The display re-
fresh period can range between 0.1to 4 s.

Measured values are compared with the set values. There is no limitation on
the relationships among HH, H, L, and LL. The decimal is displayed at the
position set in the prescale parameter.

With the Intelligent Signal Processor, the set value can be altered without key
operation via the selection of an another bank when making a level change.
The K3TS has 8 banks; each bank can output HH, H, L, and LL set values.

The set value includes a hysteresis setting to prevent the comparative output
status indicators from turning ON/OFF when it should not if the measured
value fluctuates in the vicinity of the set value.

With the Set Value LED and Thumbwheel Switches Models, the set values
can be checked, or changed in RUN mode. Protection of set values is not
possible with the Thumbwheel Switches Models.

The Intelligent Signal Processor outputs a linear voltage or current in propor-
tion to the changes in the measured value.

The K constant is used in operating parameter 1 to convert the outputs of the
displacement sensors into actual figures.

The number of process values to be averaged can be selected.

With the TIMING-delay function, the time immediately after the TIMING input
is turned ON until the start of pulse counting operation can be set within a
range of 0.00 to 1.99 s.

The OFF-delay can be set within a range of 0.00 to 1.99 s.



Features

Section 1

Maximum/Minimum Values

Hold Measured Value

Test Mode

Teaching Function

Input Range

The maximum and minimum of the values measured since power application
or RESET signal input up to the present point are retained. When the RESET
signal turns ON, both the maximum and minimum values are reset to the
present value. Even though the maximum and minimum values are retained
in memory, the comparative output and BCD output are output in accordance
with changes in the measured value, regardless of the display or even if the
RESET signal is OFF, except as controlled by the HOLD input (see next fea-
ture).

When the HOLD input is turned ON during RUN mode, measurement stops
and the input measured just before the HOLD input turned ON is held. The
displayed value, comparative output, BCD data, etc., are also held.

This function is convenient for checking a system to which the Intelligent Sig-
nal Processor is connected, especially when some inputs cannot be oper-
ated. The Intelligent Signal Processor simulates an input, changing the dis-
play and output conditions.

This function allows the measured values, comparative outputs, and linear
output range to be set as set values while actual measurement is being car-
ried out. This function is useful for setting parameters while checking the op-
erating status of the Intelligent Signal Processor.

Input ranges of 4 to 20 mA, 1 to 5V, or £9.999 VDC can be selected.



SECTION 2
Front Panel: Nomenclature and Functions

This section gives a general description of the Intelligent Signal Processor’s front panel.

2-1 K3TS-SDOOB-LCIO] (with Set Value LED Display) «.ovvvvvvineeeeeenninneeennn 6
2-2  K3TS-SD1ID-[][] (with Thumbwheel Switches) ...............c..o oo i... 8



K3TS-SDU[IB-[1[] (with Set Value LED Display) Section 2-1

2-1

K3TS-SD[IIB-[1[] (with Set Value LED Display)

3. Comparative output status indicators

The following diagram identifies the major features found on the K3TS with
Set Value LED Display front panel. The table gives a brief description of the
function of each front panel feature.

4. PV display status indicators

8. Operation keys

1. PV display

6. Bank indicators

2. SV display

5. SV display status

7. Unit

indicators

No. Name Functions

1 PV (process value) Displays the process, maximum, and minimum values. Displays characters indicating
display the set mode and set values. Displays an error message when an error occurs.

2 SV (set value) display Displays the set value of a comparative output. In setting mode, displays the set

parameter.

3 Comparative |HH Is lit when HH comparative output status is ON. HH comparative output status turns
output status ON when the measured value exceeds the HH set value.
indicators

H Is lit when H comparative output status is ON. H comparative output status turns ON
when the measured value exceeds the H set value.

L Is lit when L comparative output status is ON. L comparative output status turns ON
when the measured value falls below the L set value.

LL Is lit when LL comparative output status is ON. LL comparative output status turns ON
when the measured value falls below the LL set value.

PASS Is lit when PASS comparative output status is ON. PASS comparative output status
turns ON when all HH, H, L, and LL comparative output status are OFF.

4 PV display HOLD Is lit when HOLD input is ON. By turning ON the HOLD terminal on the rear panel, the
status hold function can be effected.
indicators

TIMING Is lit when the TIMING input is ON. By turning ON the TIMING terminal on the rear
panel, the TIMING hold function can be effected.

Min Indicates that the value displayed on the PV display is the minimum value. To display
the minimum value, use the DATA TEACH Key.

Max Indicates that the value displayed on the PV display is the maximum value. To display
the maximum value, use the DATA TEACH Key.

ZERO Is lit when ZERO shift status is ON. By turning ON the ZERO terminal on the rear
panel, the ZERO shift function can be effected.The ZERO indicator is lit when the
display value is shifted if the model has a display shift function.

5 SV display status Indicates whether the displayed set value on the SV display is HH and LL or H and L.
indicators The SV display is lit when the set values are HH and LL and not lit when the set values
are Hand L.




K3TS-SDU[1B-[ 1] (with Set Value LED Display) Section 2-1

No. Name Functions

6 Bank indicators To alter the set value without key operation, select another bank when making a level
change. The K3TS has eight banks; each bank can output HH, H, L, and LL set values.
The selected bank is displayed in the binary system.

7 Unit Attach the appropriate label (use the labels supplied as accessories).
8 Operation |:| Selects the setting mode, in which the setting levels can be changed. For details on the
Keys setting levels, refer to 6-1 Before Setting the Parameters.
Level Key
Displays a set value on the SV display.

Display ]
Key — L, H LL, HH J

In the setting mode, after a parameter is selected with the Shift Key, the selected
setting is enabled or disabled or the set value is written to memory with this key.

; . )
’ Parameter Setting Setting | —
display status 1 status 2

Shifts the digit where the set value is to be changed.
Shift Key
NI/ -\l_/- _ o N1/
q I | 2RO P/ | ORO0
1\ 1\ 1\

Selects a parameter at each setting level.

[j

For details on the setting parameter, refer to Section 6 Parameter Setting and

Operation.
Increases the value of the current digit in the set value by one.
Up Key — — — —
NI/ NI/ NI/
s @ a2x] N G T R N Crr
4 [RB=FANA] » [ F Ry YRR
71\ 71\ 71\
Selects the process value, possible display shift status (*1), maximum value (*2), or
minimum value (*2).
DATA *1: Available only if the model incorporates a shift function.

TEACH *2: Available only when operating parameter 3 is in the normal setting.

Key
S —
y| Process display Maximum 3”;{1}2"“’“
value shift status value

In the setting mode, effects the teaching function. With this function, the comparison
value, scaling value, and linear output range are set by means of actual input. For
details on the teaching function, refer to 6-3-2 Special Functions.




K3TS-SDI1[1D-[ [ ] (with Thumbwheel Switches)

Section 2-2

2-2

2. Comparative output status indicators

K3TS-SD1[1D-[ ][] (with Thumbwheel Switches)

The following diagram identifies the major features found on the K3TS with
Thumbwheel Switches front panel. The table gives a brief description of the
function of each front panel feature.

3. PV display status indicators

PASS H HOLD Min Max ZEROD
IEYEETE
, -? "'7 ' ' I@} 6. Operation keys
1. PV display = - e, o
L J 1B
4. Thumbwheel switches -? piB|B}B plB|8iB}|E
=loofsle|]]|*le|Lie|e
B R B|B|B|B|B o
L == % 5. Unit
No. Name Functions
1 PV (process value) Displays the process, maximum, and minimum values. Displays characters indicating
display the set mode and set values. Displays an error message when an error occurs.
2 Comparative |H Is lit when H comparative output status is ON. H comparative output status turns ON
output status when the measured value exceeds the H set value.
indicators
L Is lit when L comparative output status is ON. L comparative output status turns ON
when the measured value falls below the L set value.
PASS Is lit when PASS comparative output status is ON. PASS comparative output status
turns ON when all HH, H, L, and LL comparative output status are OFF.
3 PV display HOLD Is lit when HOLD input is ON. By turning ON the HOLD terminal on the rear panel, the
status hold function can be effected.
indicators
TIMING Is lit when the TIMING input is ON. By turning ON the TIMING terminal on the rear
panel, the TIMING hold function can be effected.
Min Indicates that the value displayed on the PV display is the minimum value. To display
the minimum value, use the DATA TEACH Key.
Max Indicates that the value displayed on the PV display is the maximum value. To display
the maximum value, use the DATA TEACH Key.
ZERO Is lit when ZERO shift status is ON. By turning ON the ZERO terminal on the rear
panel, the ZERO shift function can be effected.
4 Thumbwheel switches Set H and L set values. The set values can be changed at any time regardless of the
RUN or setting mode.
5 Unit Attach the appropriate label (use the labels supplied as accessories).




K3TS-SDI1[1D-[ 1] (with Thumbwheel Switches) Section 2-2

No. Name Functions
6 Operation |:| Selects the setting mode, in which the set levels can be changed. For details on the
Keys set levels, refer to 6-1 Before Setting the Parameters.
Level Key
This key has no function in RUN mode. In the setting mode, after a parameter
. is selected with the Shift Key, the selected setting is enabled or disabled or the
Display set value is written to memory with this key.
Key
. . [
Parameter Setting Setting
' display status 1 status2 [T
Shifts the digit where the set value is to be changed.
Shift Key - - -
\ \ \
< I < " S50
71\ 1\ 71\

Selects a parameter at each setting level.
For details on the setting parameter, refer to Section 6 Parameter Setting and

Operation.
—b Parameter 2 »| Parameter n
Increases the value of the current digit in the set value by one.
Up Key A PN A A
\1/ . NV} \I1/
> iy > [ o N > P g x ¥ x ]
v e » L 4 ey XY A
70\ 71\ 1\
Displays the process, maximum, or minimum value. (Operating parameter 3:

Only in the normal setting.)

DATA
TEACH —
K Process Maximum Minimum

ey ’ value value value

In the setting mode, effects the teaching function. With this function, the set
values, prescale values and linear output range are set by means of actual
input. For details on the teaching function, refer to 6-3-2 Special Functions.




SECTION 3
Terminals: Nomenclature and Functions

This section gives a general description of the K3TS Intelligent Signal Processor’s terminals.

30 IIPULS ot e e e e e 12
32 OUIPULS vttt e e e e e 14

11



Inputs

Section 3-1

3-1

Inputs

The K3TS Intelligent Signal Processor’s terminal inputs are described in the
following diagram and table. The table identifies each terminal and briefly
describes its input function.

TIMING

+12VvDC GND IN HOLD ZERO Bank| Bank2 Bank 4

REEE.
5 5

JEEEE

CEE

% | O I 100 to 240 VAC

I‘NA+ INB+ CPM— INA+ INE‘:+ RESET COM

Current Input Voltage Input L"_r 12t0 24 VDC

No.

Name

Function

1lto

Inputs

Accepts analog input from the sensor.

Input range Connection terminal

Input A Input B
4t020mADC |1land 3 2and 3
1to5VDC 4and 3 5and 3
+9.999 VDC 4and 3 5and 3

Use INA if only a single input line is used (if Fin 1 is A). Refer to Section 5
Connectable Sensors for available sensors.

RESET

With the RESET signal to this terminal, the present maximum, minimum, and average
process values are cleared, and the K3TS is reset. RESET status continues while the
RESET signal is ON.

COM

These are common input terminals for RESET, HOLD, ZERO, and Banks 1 through 4.
Connect non-voltage contact inputs to these terminals. To connect transistor inputs,
use the open collector configuration shown below.

R
lo|e|o|o
®el0|0[oe

h

RESET COM

8,9

Power

Supplies power to these terminals. Be sure to supply 100 to 240 VAC for AC-operated
models, and 12 to 24 VDC for DC-operated models.

10,
11

Timing sensor power

supply

80 mA, 12 VDC. Use an external power supply if the capacity of the sensor power
supply is insufficient.

12




Inputs Section 3-1

No. Name Function

12 [ TIMING input The TIMING input must be supplied from an open collector.

[ J\ O +12V
TIMING IN
| | e
¢ O GND
Timing sensor
A photoelectric sensor or a proximity sensor can be used as a timing sensor.

13 |HOLD With normal setting on operating parameter 3: When the HOLD signal to this terminal
is turned ON, measurement is stopped and the value input immediately before the
HOLD signal is retained. The relevant displayed value, comparative outputs, and BCD
data are also retained. While the HOLD signal is ON, the hold operation continues.
The effect of the HOLD operating parameter is canceled when the HOLD signal is
turned OFF.

When operating parameter 3 is in the state of Sampling hold, Maximum hold,
Minimum hold, and Peak-to-peak hold, the HOLD signal is disregarded.

14 |ZERO When the ZERO input to this terminal is turned ON, the input value is calibrated to
zero. Turn OFF the current zero input signal to receive the next zero input signal on
this terminal.

15 | Bank selection Select the bank for set values.

to

17

Bank no. Bank 1 Bank 2 Bank 4
0 OFF OFF OFF

1 ON OFF OFF

2 OFF ON OFF

3 ON ON OFF

4 OFF OFF ON

5 ON OFF ON

6 OFF ON ON

7 ON ON ON

The bank input is not available for the Thumbwheel Switches Models.

13




Outputs Section 3-2

3-2  Outputs

Depending upon the requirements of the output device, the K3TS Intelligent
Signal Processor can use one of the following outputs.

K31-C1: Relay (3 Outputs) K31-C2: Relay (5 Outputs)

Outputs (5 A max. at 250 VAC) Outputs (5 A max. at 250 VAC)

\ H PASS L T

K31-C5: Relay (5 Outputs) K31-T1: Transistor (NPN Open Collector)
Outputs (5 A max. at 250 VAC)

Outputs (50 mA max. at 12 to 24 VDC)

IHH H PASS L LL COM|

O-0-0-0-0-0-0-6C
UUUW

K31-T2: Transistor (PNP Open Collector) K31-B4: BCD + Transistor* (NPN Open Collector)
2
0
Outputs (50 mA max. at 12 to 24 VDC) T

[\aya) .
w5 >

[WH A Pass L L. coml 5§ g@gg - g
<< 223x59b% 9 =

104 z

k5 35520%Z28%0zx_ 92 .3
OO0 Xrox==2Ixarra o310

K31-L4, L5, L6: Linear + Transistor*

L4: 4 to 20 mA + Trans.
L5 1105V + Trans. Outputs (50 mA max. at 12 to 24 VDC)

L6: 1 mV/digit + Trans. | HH

K31-S6: RS-422 + Transistor*
H PASS L LL cOM |

(19 @) | | P (%ltj)t?r?;’\rlnzg.gilzt024VDC)
a -
U U U U Terminator -
- 0N QO®E ®O®

SDA

WOFF DOO®O ololelole
K31-S5: RS-485 + Transistor* Oa
Terminator
Rsags QY Outputs (50 mAmax. at12to 24 VDC) D-sub 37P Connectors for BCD output (enclosed)
+ UFluw W pPass L L com | ::'Ugc:‘ imggg;(ﬁ
ood: -
(19020299

D-sub 9P Connectors for RS-422 output (order separate-

||
VRVRVAY! gl)ug: XM2A-0901 or XM4A-0921

Hood: XM2S-0911

* Only with model with special specifications.

14



SECTION 4
Mounting

This section provides the dimensions and instructions required for mounting the K3TS Intelligent Signal Processor.
Mounting conditions for the Unit are also given.

4-1T DImMENSIONS . . ottt ittt et et e e et e e e 16
4-2 Panel Mounting ...t e e e 16

15



Panel Mounting

Section 4-2

4-1

Dimensions

All dimensions are in millimeters.

90

50 o

91

|0 o oo

==
o0;

0000

=] |

4-2

16

96

Note:

—=112: 130

Panel Mounting

The mounting dimensions of the Intelligent Signal Processor conform to DIN
43700. Recommended panel thickness is 1 to 3.2 mm. Attach the mounting
brackets supplied as accessories to the Intelligent Signal Processor from be-
hind and tighten the mounting screws of the brackets to a torque of 5 kgf $
cm (0.49 N s m).

Whenever possible, keep the Intelligent Signal Processor horizontal. Do not
install the Intelligent Signal Processor where it will be exposed to corrosive
gases (especially sulfurized gas and ammonia gas). Do not install the Intelli-
gent Signal Processor where it will be subject to vibration, shock, dust, or
high humidity. The ambient temperature of the installation site must be within
-10° to 55°C.

Panel Cutout

| i
f l |
45%0.8/_ + +
| |
- 92+0.8/_ —~| 75 min.
|
+ +
120 min.——

All dimensions are in millimeters.

Attach mounting bracket before wiring the terminals. When removing the In-
telligent Signal Processor, first disconnect the wiring, then remove the mount-
ing bracket.



SECTION 5
Connectable Sensors

This section gives a brief description on the sensors that can be connected to the K3TS Intelligent Signal Processor.

51 DA SEMSOIS & vttt vt ettt ettt ettt et et e e 18
5-2 TIMING SENSOTS . ¢ .ttt ettt ettt e e et et et 18
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Timing Sensors Section 5-2

5-1 Linear Sensors

The K3TS incorporates a current input terminal and a voltage input terminal,
thus corresponding to a wide variety of linear sensors.

Terminal Linear sensor output
Current input 4to 20 mADC
Voltage input 1to5VDC
+9.999 VDC

Displacement sensors, pressure sensors, and flow sensors with an output
range of +£9.999 VDC can be used as linear sensors.

5-2  Timing Sensors

Photoelectric sensors and proximity sensors with the following specifications

can be used:
Residual voltage when sensor is on 3V max.
Current leakage when sensor is off 1.5 mA max.
Load current For smooth switching operation,

switching capacity should be at least
20 mA with a load current of no more
than 5 mA.

The TIMING input must be via an open collector.

S —
& O+12V or power |— +12V
l I supply i
TIMING IN l TIMING IN

' . O GND | ’ ]\ O GND

T Y 1
Timing sensor I Timing sensor

K3TS K3TS
- Without external power supply - - With external power supply -

Short-circuit the TIMING and GND terminals for contact input operation.

Note Use an external power supply with a supply voltage of 12 to 24 VDC if the
operating voltage of the sensor is other than 12 VDC or if the total power
consumption exceeds 80 mA.

Short-circuit the TIMING IN and GND terminals for contact input operation.

+12V J\

TIMING IN 3 G@
| %7 AWt

GND A

+12V

AA
\AJ

K3TS

18



SECTION 6
Parameter Setting and Operation

This section provides instructions for the operation of the K3TS Intelligent Signal Processor. Each operational procedure
is described with the aid of tables and diagrams.

6-1 Before Setting the Parameters ... ... ... . i 20
6-1-1 Level of Setting Mode and Parameters ........... .. .. oo, 20
6-1-2 Parameter Setting Procedure .......... .. ... . i 22
6-1-3 List of Parameters for EachModel ............... ... it 22

6-2  Parameter Setting . . .. ..ottt e e 25
6-2-1 Operating Parameter 1 (2-Input) ... 25
6-2-2 Operating Parameter 2 (Previous Average Value Comparison)............... 27
6-2-3 Operating Parameter3 ... ... . i e 29
6-2-4 InputRange ........ooiin i 32
6-2-5 Number of Process Valuesto Average .. ..o, 33
6-2-6 TIMING-delay .....ovvun i i e e i e 35
6-2-7 Parametersfor Display .. ........ i e 36
6-2-8 Parameters forOutput ...... .. oo e 40

0-3  OPEIratiONS . ..o ei ittt ittt e e e 49
6-3-1 Operationsin RUNMode ....... ..ottt 49
6-3-2 Special Functions .. .. ... ... i e e 55

6-4 Display Shift Function Setting Menu...........o i, 61

19



Before Setting the Parameters Section 6-1

6-1 Before Setting the Parameters

6-1-1 Level of Setting Mode and Parameters

The Intelligent Signal Processor is used mainly in two modes: the RUN mode
and the setting mode. In these two modes, the various parameters of the In-
telligent Signal Processor can be set. The setting mode has three levels, in
each of which one or more parameters can be used. To set the parameters,
therefore, first select the setting mode, then select the level and parameter
required, from which the necessary parameters can be set. The following
diagram illustrates how this is done.

[1+=] Press1s

e I e T .. -
L S — I:l +  EEEE— I:l + \ l:‘ ! —
' Press1s Press1s Press2s !
: Setting level 3 Setting level 2 Setting level 1 i RUN mode
. O ] 0 '
v " Ppressls — " Pressls " Pressls
' ' ' '
: . + \ '
' Operating Bank O '
' parameter 1 " Inputrange setvalues [ '
' '
; ;
' '
' Operating Display refresh Bank 1 !
: parameter 2 period set values :
' N '
' : '
[ v '
) ) No. of process !
! Operating values to aver- Bank 7 !
) parameter 3 age set values !
' '
; ;
' '
'
X |_ TIMING-delay Hysteresis X
' '
[ '
! '
' Setting
: parameter
' OFF-delay Prescale value '
'
: .
! !
' '
! Communications| : ; !
: unit no. Display shift :
' '
; e :
' '
' '
' Baud rate Shift protect K constant '
'
: .
'
; ,
' '
: Linear output :
, range ,
' '
'
; .
' '
' '
Protect '
: rotec ) !
' T '
- Settingmode - - - = = - - - - - - e e e e e e e e e e et et et et et m e s s e s e - - g
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When setting mode is selected, measurement is stopped. Some parameters
may not be displayed (i.e., cannot be selected or set), depending on the op-
erating parameter selected and whether the Model is a Display Model or Out-
put Model. For details, refer to the list of valid parameters by operating pa-
rameter see 6-1-3 List of Parameters for Each Model.

During operation, if you are unsure of the present status (such as the level or
parameter with which the setting has been made), press the Level Key for
one second to go one level lower. Be sure to write the set value again on that
level. The following list and accompanying diagrams describe how to set lev-
els in step-by-step fashion.

Settlng Level Dlagram

High

Setting Procedure
1. Press the Level Key or Level and Up Keys to go to the © ©

desired level. ]

2. Use the Shift Key to find the desired parameter. Lt

3. Press the Display Key to access the parameter. %mu. o} o

4. Use the Up or Shift Key§ to !nput the.deswed value. Do

5. Leave the level you are in with the Display Key. ;\JO [

6. Return to the beginning with the Level Key or the Level —| — | | T
and Up Keys.
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6-1-2 Parameter Setting Procedure

First, set operating parameters on setting level 3. Then set an input range on
setting level 2. Some parameters will not be displayed when the parameter is
changed for another one during operation. When a new input range is se-
lected during operation, all parameters on setting levels 1 and 2 are reset to
initial values.

The setting procedure is as follows:
1,2 3. Operating parameter 1 (setting level 3)
Operating parameter 2 (setting level 3)
Operating parameter 3 (setting level 3)
Input range (setting level 2)

Other parameters

akrwdhe

Parameters other than the operating parameters and the input range can be
set in any order.

6-1-3 List of Parameters for Each Model

The following tables indicate which parameters are available for each Model.

Set Value LED Display Models: K3TS-SD [[1B-[[]

Level Parameter Display Output
C2/5,T1/2 B4 L4/5/6 S5/6
1 Bank O set values LEED Yes Yes Yes Yes
Bank 1 set values T Yes Yes Yes Yes
Bank 2 set values T Yes Yes Yes Yes
Bank 3 set values T Yes Yes Yes Yes
Bank 4 set values L5EY Yes Yes Yes Yes
Bank 5 set values L5ES Yes Yes Yes Yes
Bank 6 set values L5EE Yes Yes Yes Yes
Bank 7 set values L5E7 Yes Yes Yes Yes
Hysteresis HYS Yes Yes Yes Yes
Prescale value SCAL Yes Yes Yes Yes
Display shift Shift value CAlS Yes
Shift protect P05 Yes
K constant HSEE Yes Yes Yes Yes
Linear output range LESEE Yes
Set value protect Prak Yes Yes Yes Yes
2 Input range Cm Yes Yes Yes Yes
Display refresh period ol 5P Yes Yes Yes Yes
Process values averaging = Yes Yes Yes Yes
TIMING-delay E0d Yes Yes Yes Yes
OFF-delay oFld Yes Yes Yes Yes
Communications unit no. U0ns --- Yes
Baud rate kPS5 Yes
3 Operating parameter 1 Fln i Yes Yes Yes Yes
Operating parameter 2 Flind Yes Yes Yes Yes
Operating parameter 3 Flnd Yes Yes Yes Yes
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Thumbwheel Switches Models: K3TS-SD1  [1D-[[]

Level Parameter Display Output
C1,T1/2 B4

1 Bank O set values LE5ED --- ---

Bank 1 set values L5E - -

Bank 2 set values L[5S - ---

Bank 3 set values L[5S - ---

Bank 4 set values LEEY --- ---

Bank 5 set values LEES - ---

Bank 6 set values LEEE - ---

Bank 7 set values LEET --- ---
Hysteresis HYS Yes Yes
Prescale value SCAL Yes Yes

Display shift Shift value CAlls --- -

Shift protect P05
K constant HSEE Yes Yes

Linear output range L5EE

Set value protect Prak
2 Input range Cr Yes Yes
Display refresh period dC5F Yes Yes
Process values averaging = Yes Yes
TIMING-delay E0d Yes Yes
OFF-delay aFld Yes Yes

Communications unit no. tlna - ---

Baud rate &FS --- -
3 Operating parameter 1 Fllm i Yes Yes
Operating parameter 2 Flnd Yes Yes
Operating parameter 3 Flnd Yes Yes
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List of Valid Parameters by Operating Parameter

The following parameters are not available with all Models. For further infor-
mation, refer to 6-1-3 List of Parameters for Each Model.

If Flind is set to norm:

Level Parameter Display Fln i
A Ak Ak F0RL Fh iR b A
1 Set values £5t0to 7 | Yes Yes Yes Yes Yes Yes
Hysteresis HYS Yes Yes Yes Yes Yes Yes
Prescale value SCAL Yes Yes Yes Yes Yes Yes
Display shift Shift value Cnlls Yes Yes Yes Yes Yes Yes
Shift protect P05 Yes Yes Yes Yes Yes Yes
K constant HSEE Yes
Linear output range LESEE Yes Yes Yes Yes Yes Yes
Set value protect Prak Yes Yes Yes Yes Yes Yes
2 Input range Cm Yes Yes Yes Yes Yes Yes
Display refresh period dC5F Yes Yes Yes Yes Yes Yes
Process values averaging AuE Yes Yes Yes Yes Yes Yes
TIMING-delay £ - - -
OFF-delay aFld Yes Yes Yes Yes Yes Yes
Communications unit no. U0ma Yes Yes Yes Yes Yes Yes
Baud rate bPS Yes Yes Yes Yes Yes Yes
3 Operating parameter 2 Flind Yes Yes Yes Yes Yes Yes
If Flin3 is set to 50K, FOA, &0+, FFOA:
Level Parameter Display Flim |
A AR Als HORK Fh A b A
1 Set values C5t0to 7 | Yes Yes Yes Yes Yes Yes
Hysteresis HY5
Prescale value SCAL Yes Yes Yes Yes Yes Yes
Display shift Shift value CAlS Yes Yes Yes Yes Yes Yes
Shift protect P05 Yes Yes Yes Yes Yes Yes
K constant HSEE Yes
Linear output range LESEE Yes Yes Yes Yes Yes Yes
Set value protect Prak Yes Yes Yes Yes Yes Yes
2 Input range Cm Yes Yes Yes Yes Yes Yes
Display refresh period dC 5P
Process values averaging AuE Yes Yes Yes Yes Yes Yes
TIMING-delay £l Yes Yes Yes Yes Yes Yes
OFF-delay oFld - - -
Communications unit no. U0ns Yes Yes Yes Yes Yes Yes
Baud rate hF5 Yes Yes Yes Yes Yes Yes
3 Operating parameter 2 Flnd Yes Yes Yes Yes Yes Yes
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6-2
6-2-1

Parameter Setting

Operating Parameter 1 (2-Input)

Operating parameter 1 can convert outputs into actual figures. Set operating
parameter 1 according to the following instructions outlined in the table and

the flow diagram:

Setting
A A
A+B Ak
A-B Ak
K - (A +B) +OAk
(1 -B/A)x 100 k5 iR
B/A x 100 bR
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: RUN mode |

v
Press and hold the Level Key for Press and hold the Level Key for 2 seconds to select level 1. |
1 second to return to RUN mode.
Press and hold the v
Level Key and Up Key -
simultaneously for 1 — Setting level 1 |
second to return to
RUN mode.
|
Press and hold the Level Key Press and hold the Level Key and Up Key simultaneously
for 1 second to return to level 1. for 1 second to select level 2.

|

ﬂ Setting level 2

Y
Press and hold the Level Key and Up Key simultaneously for 1
second to select level 3; press the Shift Key several times until
Fln lis displayed.

Press and hold the Level Key for
1 second to return to level 2.

. - LED Models v . Thumbwheel Switches Models,

Press the Up Key to select and display one of A, Ak, Allk, FIAL, F& A, & A and press
the Display Key to terminate the input operation.

r»:—'}—».’-’.’b—»}?-,’;.—»:-’-.qb—b FRIR—h .‘F!—|

If (1 - B/A) x 100 or B/A x 100 is selected in the 2-input operation mode,
there is no difference in scaling operation between input A and input B and
the decimal point will be always between the two rightmost digits and two
leftmost digits. Therefore, the operation result will be displayed in a range
between -99.99 and 99.99.
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6-2-2  Operating Parameter 2 (Previous Average Value Comparison)

When the K3TS is set to o in operating parameter 2, the K3TS detects only
values fluctuating rapidly, dismissing slowly fluctuating ones such as values
caused by the decentering of a sensing object or the sagging of a belt con-

veyor.
Concept of Previous Average Value Comparison
Number of Input value Displayed value Compared with present value
measuring
operations
1 Vy Vi-V1=0 Ci1=Vq
2 V, Vy-Cy Cy=1/2(Cq + Vo) = 1/2(V1 + V3)
3 V3 V3-Cy C3=1/2(Cy + V3) = 1/4(Vq + V) + 1/2V3
4 \ V4 - Cs C4=1/2(C3+ V4) = 1/8(Vq + Vy) + 1/4V3 + 1/2V,
n Vi, Vi - Cpot 1/2"1(Vq + Vo) + 1202+ + 1/2V,

Input waveform

Example of Previous Average Value Comparison when selecting Sampling

hold

0V

|
t
!
|
|
|
!
{
ON==mm e e m =
TIMING input ' I I l

| | |
! | !
i ] 1

B M N

OFF
Number of measuring Input value Displayed value Compared with present
operations value

1 4.0 40-4.0=0 4.0

2 3.0 3.0-4.0=-1.0 1/2(4.0 + 3.0) =35
3 45 45-35=1.0 1/2(3.5+4.5)=4.0
4 3.0 3.0-4.0=-1.0 1/2(4.0 + 3.0) =35
5 8.5 85-35=5.0 1/2(3.5+8.5) =6.0

27




Parameter Setting Section 6-2

-

Set operating parameter 2 according to the following instructions outlined in

the table and the flow diagram:

Average comparison ON an
OFF SFF
ﬂ RUN mode |
v

Press and hold the Level Key for Press and hold the Level Key for 2 seconds to select level 1. |
1 second to return to RUN mode.

Press and hold the
Level Key and Up Key
simultaneously for 1
second to return to
RUN mode.

—

Setting level 1 |

Press and hold the Level Key for Press and hold the Level Key and Up Key simultaneously
1 second to return to level 1. for 1 second to select level 2.
v
: Setting level 2
v

Press and hold the Level Key for
1 sec

ond to return to level 2.

Press and hold the Level Key and Up Key simultaneously for 1
second to select level 3; press the Shift Key several times until
Flinc is displayed.

. - LED Models . Thumbwheel Switches Models,,
) )

) ) )
NI - -
' gf T - ' '
=i Flncgs | | :
' ) '
' ——— o T [mm ' !
' ) '
' ) )
' \ ' '

Press the Display Key.

) ' ] )
' ' ) l '
) ‘ ' ) )
' él é s % ~=r/<l A3 i Mt 2880 ' 1 " = T TV T '
ey [T ol - _@s |
N IS Y . o '
[ [ ' 81 F @) [
' ' ) '
) ) ] = )
) ) ] )
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Press the Up Key to select and display o~ or oFF and press the Display Key to terminate
the input operation.

|_’5n_’l:l-u’:l
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6-2-3 Operating Parameter 3
Holding Data (TIMING Input)

Normal When the K3TS is set to nar~ on operating parameter 3, the TIMING input is
not effective, and the K3TS continues data sampling.

Sampling Hold When the K3TS is set to 5[+ on operating parameter 3, the K3TS retrieves
the data on the rising edge of the TIMING input and holds the data until the
rising edge of the next TIMING input signal.

X > | - Sampling hold value
Input waveform | : 1
| | |
|
0(v) : 5 |
. ON F-—========—~- - ‘
TIMING input 2" | [l ] []
/! . N
Power ON First TIMING input after power is ON.
In this period, the displayed
process value is “0000".

Maximum Hold When the K3TS is set to FII4 on operating parameter 3, the K3TS continues
data sampling while the TIMING input is ON. When the TIMING input is OFF,
the K3TS displays the maximum value of the data that has been sampled
and holds the value until the next TIMING input signal is OFF.

o o !
| | _ I
I RRYAN
I ! | |
; ! \ : : —————— - Maximum hold value
Input waveform | | | l ) !
L : ! | ! ;
| ‘I | | I | |
oV 1 i ! : :
TIMING input ON T | | [ |
FF /; !
f . . .
Power ON In this period, the displayed

process value is “0000".
First TIMING input after power is ON.
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Minimum Hold

When the K3TS is set to 5[+ on operating parameter 3, the K3TS continues
data sampling while the TIMING input is ON. When the TIMING input is OFF,
the K3TS displays the minimum value of the data that has been sampled and
holds the value until the next TIMING input signal is OFF.

Minimum hold value

/l
Power ON / In this period,the displayed

First TIMING in- Process value is “0000".

put after power
is ON.

Peak-to-Peak Hold

30

]
|
I
|
i
|
I
|
I
|
|
Input waveform 1
|
I
|

When the K3TS is set to A7+ on operating parameter 3, the K3TS continues
data sampling while the TIMING input is ON. When the TIMING input is OFF,
the K3TS displays the peak-to-peak value (the difference between the maxi-
mum value and the minimum value) of the data that has been sampled and
holds the value until the next TIMING input signal is OFF.

(p-b) Peak-to-peak
hold value

0(V) |

TIMING input  ONF---
OF

|
|
|
|
|
!
i
|
|

In this period,the displayed
process value is “0000".

To cancel hold status, the RESET input must be ON.

Set operating parameter 3 according to the following instructions outlined in
the table and the flow diagram:
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Settings
Normal norn
Sampling HOLD S0+
Maximum HOLD PO+
Minimum HOLD H0H
Peak-to-peak HOLD FPOH
_: RUN mode |
v

Press/and hold the Level Key for
1 secand to return to RUN mode.

Press and hold the Level Key for 2 seconds to select level 1.

Press and hold the
Level Key and Up Key
simultaneously for 1
second to return to
RUN mode.

—

Setting level 1

1 sec

Press and hold the Level Key for
ond to return to level 1.

Press and hold the Level Key and Up Key simultaneously
for 1 second to select level 2.

|

—

Setting level 2

|

Press and hold the Level Key
for 1 second to return to level 2.

Press and hold the Level Key and Up Key simultaneously for 1
second to select level 3; press the Shift Key several times until
Flin3 is displayed.

. -

!
1 [

LEDModels _ _ _ _ _ _ _ . l Thumbwheel Switches Models,
) )

' : = = '

PASS :J va ":D'ﬂJ w "Ib 1 i ;l El a :l E _E‘ 2 a0 2 1
,-. sas | AF A TR
Un dew Do e |
(:D . {;gué‘a ‘:gw_m\u( =K
e f ' weielelelrlleleles 2 A f

' ] '

' ] '

' ) )

Press the Display Key.

T
C2
2
3l
BE
BB

Press the Up Key to select and display one of narn, 50+, POH, &0+, FPOH and press the
Display Key to terminate the input operation.

’—Pnan A—5-H—FP-H—hH-H —)F’,L"-H_|
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6-2-4 Input Range

Set input range according to the following instructions outlined in the table
and the flow diagram:

Setting
4to 20 mA qiza
lto5V {as
+9.999 V 9595

_.I RUN mode |

]

Press and hold the Level Key for Press and hold the Level Key for 2 seconds to select level 1. |

1second to return to RUN mode.
]

— Setting level 1 |

]

Press and hold the Level Key for Press and hold the Level Key and Up Key simultaneously for

1 second to return to level 1. 1 second to select level 2.

|

Setting level 2

|

Press the Shift Key several times to display ..

_LEDModels . . . . . . . . 1 Thumbwheel Switches Models .,

u
Lo

Iy
:

Press the Up Key to select and display one of 427, /5, 5.353 and press the Display
Key to terminate the input operation.

|—>'-f-E‘E'—b .'-5—>?.995’—|
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6-2-5

Number of Process Values to Average

Set the number of process values to average according to the following
tables and flow diagram. The setting range available for averaging is shown

below.
Setting period
1 { 128 icg
2 c 256 Z56
4 Y 512 S5
8 g 1024 1024
16 5 2048 ZO4HE
32 3 4096 YO5E
64 B4 8192 5152

Given a setting, the time required for sampling is shown below.

Sampling period

1 3.1ms 128 130 ms
2 4.2 ms 256 270 ms
4 6.2 ms 512 530 ms
8 10 ms 1024 11s
16 19 ms 2048 21s
32 35ms 4096 4.2s
64 68 ms 8192 84s
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_°| RUN mode |
v
Press and hold the Level Key for Press and hold the Level Key for 2 seconds to select level 1. |
1'second to return to RUN mode.
L ]
— Setting level 1 |
L ]
Press and hold the Level Key Press and hold the Level Key and Up Key simultaneously
for 1 second to return to level 1. for 1 second to select level 2.
]

Setting level 2

 J
Press the Shift Key several times to display AuE.

-LEDModels - - - - - - _ . v . Thumbwheel Switches Models.,

I
<]
Le:

S I R

Press the Up Key to select and display one of /, 2, 4, &, /&, 32, up to £ /52 and press
the Display Key to terminate the input operation.

A A
,‘!> 2, @35 .,S!DEEE'-{@D—---E’ 9::"—|
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6-2-6

TIMING-delay
The TIMING-delay function is available only when the K3TS is set to 504,

FlH, 50+, or FFOH on operating parameter 3. With the TIMING-delay function,

the time immediately after the TIMING input is turned ON until the start of
pulse counting operation can be freely set within a range of 0.00 to 1.99 s.
The following diagram illustrates the procedure for TIMING-delay time set-
ting:

| setting range o500 93 |

_.| RUN mode |
v
Press and hold the Level Key for Press and hold the Level Key for 2 seconds to select level 1. |
1 second to return to RUN mode.
]
— Setting level 1 |
]
Press and hold the Level Key Press and hold the Level Key and Up Key simultaneously
for 1 second to return to level 1. for 1 second to select level 2.
]

Setting level 2

]
Press the Shift Key several times to display =[.

Thumbwheel Switches Models,

Press the Up Key and Shift Key to write the TIMING-delay value and press the Dis-
play Key.
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6-2-7

Parameters for Display

Prescaling

36

9999 (Y2)

100 (Yy)

Set prescaling data to convert an input value into a desired displayed value.
Prescaling data can be freely set within a range of -9999 to 9999.

X5 = Yo and X; - Y1 must be input (X: Input value, Y: Corresponding dis-
played value). When the 2-input operation mode is selected, the X and Y in-
put values must be values resulting from 2-input operation. X; or Y; can be
either larger or smaller than X, or Y. If X1 = X5, it is assumed that X, = X; +
1.

For example, in the case of adding A and B using two sensors, each of which
has an output of 1 to 5V, input value X should not be set from 2 to 10 V but
from 2 to 5 V (0% to 50% input) for easier scaling. X, or X4 cannot be be set
if the total sum of X, and X; exceeds +9.999V or 99.99 mA.

Incremental scaling display Decremental scaling display Scaling display in a range of negative

through positive values

9999(Y2)

40X)

L . 4 0 :l
20 (X2) 4(X) 20 (Xe) 4 (%) 204(Xz)

Input value (mA) Input value (mA) Input value (mA) :

Scaling display s

~9999 (Y1)

If (1 - B/A) x 100 and B/A x 100 are selected, there will be no difference in
scaling between input A and input B, and the position of the decimal point will
be fixed between the second and third digits (i.e., 00.00). Consequently, the
result of operation will be displayed in a range of -99.99 to 99.99.

For the B/A of operating parameter 1, the operation of 1 - (B/A) is required.
Scaling is possible.

The operation for the scaling result of the actual input value is as follows.
Example in the case of 4- to 20-mA input:

INA =20 mA, INB = 12 mA
Scaling: X, =20 mA, Y, =100, X; =4 mA,and Y; =0

Then INA =100 and INB = 50
Therefore, B/A x 100 = 50/100 x 100 = 0.5 x 100 = 50%

100

50

(mA)
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RUN mode

Press and hold the Level Key for
1 second to return to RUN mode.

v

Press and hold the Level Key for 2 seconds to select level 1. |

'

Setting level 1

'

(1) | Press the Shift Key several times to display 5CAL. |
. -LEDModels . _ _ _ _ _ _ . ‘,Thumbwheel Switches Models,
' ' |
' T PASS W OHH ' '
[ f o= ;s LN ' ]
e [T o ' '
s IS L L ! !
' ' |
’ ] '
' ' |
' ' '
1 " 1 1
2) | Press the Display Key.

e o

)

)

)

)

' hn
I
)

)

]

)

)

1
[
-
ey
|‘~
]
B

| Press the Up Key and Shift Key to set the Y, value. Press the Level Key to write the value. |

'

Repeat the 2 and 3 operations to set the X; and Y, values.

v

| Press the Up Key and Shift Key to set the Y, value. Press the Display Key to write the value. |

v

Press the Shift Key to set the decimal position. Press the Display Key
to write the decimal position.
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K Constant

The K constant is used to convert the outputs of the displacement sensors
into actual figures. The setting of K constant is available only when the K3TS
is set to FlR4 on operating parameter 1.

| Setting range

I I
Lol

to 5959 |

N

RUN mode

Press and hold the Level Key for
1 second to return to RUN mode.

38

l

Press and hold the Level Key for 2 seconds to select level 1. |

l

Setting level 1

'

Press the Shift Key several times to display H5EE.

- - = o

- LED Models

7
oo
Jot

La:

I A

"

!

Thumbwheel Switches Models,,

l

- CTI
ee 2 31

=
QJ'.! .'l’j

[

HO.D W~ Max 25D
RN

Press the Up Key and Shift Key to set K constant. Press the Display Key to write the value.
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Display Refresh Period

The alteration of the display refresh period does not change the sampling

range. The comparative outputs and BCD data are updated in synchroniza-

tion with the sampling range. The display refresh period parameter will not
appear when the sampling hold, maximum hold, minimum hold, or peak-to-
peak hold parameter is set on operating parameter 3.

Setting
Refreshed every 0.1 s FASE
Refreshed every 1.0 s i

Refreshed every 2.0 s c

Refreshed every 3.0 s Ej

Refreshed every 4.0 s Y

I—.' RUN mode |
y

Press and hold the Level Key for
1 second to return to RUN mode. Press and hold the Level Key for 2 seconds to select level 1. |

I )

—t] Setting level 1 |
Press and hold the Level Key for Press and hold the Level Key and Up Key simultaneously
1 second to return to level 1. for 1 second to select level 2.

¥

| Setting level 2 |

v

| Press the Shift Key several times to display dC5F. |

_LEDModels . . . . . . . . ‘ Thumbwheel Switches Models,

-l oo

ng Bl o ::1
—— o I L a7 e

(6]
O
= 0 e

o

L3
'
'
'
'
'
'
'
'
'
'
'
'
'
'
.
3

Press the Up Key to select and display FA5E and one of /, 2, 3, 4 and press the
Display-Key-to-terminate the input operation.
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6-2-8 Parameters for Output

Y
2 | Press the Display Key.

Set Values
To establish whether the measured values are within a given range or crite-
ria, they are regularly compared with set values. In order to establish set val-
ues, follow the instructions outlined in the flow diagram (the example is for
the setting of set values on Bank 0). Operate likewise for the setting of set
values on Banks 1 to 7 after executing (1) to display £5£8 to 7. The decimal is
displayed at the position set in the prescale parameter. Any one of HH, H, L,
and LL can be larger or smaller than the others. No parameter settings for
set values are available for the Thumbwheel Switches Models. Establish set
values with the front panel's thumbwheel switches. The values are registered
1.5 s after the values have been set.
| setting range | 095955 to 9959 |
| .I RUN'mode |
Pres and hold the Level Key for Press and hold the Level Key for 2 seconds to select level 1. |
1 second to return to RUN mode.
]
| Setting level 1 |
]
) | Press the Shift Key several times to display £5E5. |
LED Models ¥_ _ _ _ _ _ _ N
' '
IS :
v B '
o HE ;
) S P A=A
I :
1 ]

i
B4
r
Yy Ky PR
.n‘. HH
i [::3
v (@@
BE

| C.EEE
t

(3) | Use the Up Key and Shift Key to set the HH set value. Press the Display Key to write the valueI.

I"é_l
cooe
I i’
A Ly
U pud B
D
w @ |
S)D)]

| Use the Up Key and Shift Key to set the H set value. Press the Display Key to write the valueI.

[ ]

| Repeat the 2 and 3 operations to set the L and LL set values. |

[ ]

Use Up Key and Shift Key to set the LL set value. Press the Display Key to write the value. |
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Hysteresis
The established set value includes a hysteresis to prevent the comparative
output status from tuning ON/OFF when it should not if the process value
(displayed value) fluctuates in the vicinity of the established set value.
| setting range | 50 i to 999 |
H set value /\
) —
9 / IHysteresis : \
L set value \ :’ : ;
l\/ b '
| bl !
B e B
H comparative output . .
) |
L comparative output —I l
.I RUN mode |
| ]
Press and hold the Level Key for Press and hold the Level Key for 2 seconds to select level 1. |
1 second to return to RUN mode.

| |
| Setting level 1 |

1

| Press the Shift Key several times to display H45. |

‘, Thumbwheel Switches Models,,

I AR D

Press the Up Key and Shift Key to set the hysteresis value and press the
Display Key to write the value.

Logically, 0 cannot be set as a hysteresis value. If 0 is set, the K3TS takes
the hysteresis value as 1. If sampling hold, maximum hold, minimum hold,
peak-to-peak hold values are set on operating parameter 3 (on setting level
3), no hysteresis setting is available.
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OFF-delay

42

The OFF-delay function is available only when the K3TS is set to narr on
operating parameter 3. With the OFF-delay function, the comparative output
OFF-delay time can be freely set within a range of 0.00 to 1.99 s. The follow-
ing diagram illustrates the procedure for setting the OFF-delay time:

| Setting range | 000 to 155 I

RUN mode |

v

Press and hold the Level Key for

1 second to return to RUN mode.

Press and hold the Level Key for 2 seconds to select level 1. |

v

ot

Setting level 1 |

Press and hold the Level Key for
1 second to return to level 1.

Press and hold the Level Key and Up Key simultaneously
for 1 second to select level 2.

v

Setting level 2 |

v
Press the Shift Key several times to display aF[. |

Thumbwheel Switches Models,,

S IS .

Press the Up Key and Shift Key to set the OFF-delay value and press the Display
Key to write the value.
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2

Protecting Set V_alues

With the Set Value LED Display Models, the set values can be changed in
the RUN mode. However, this feature can be disabled to protect the set val
ues. In order to protect them, follow the instructions outlined in the flow dia-

gram. Protection of set values is not possible with the Thumbwheel Switches

Models. Therefore no parameter settings for set value protection appears.

.l RUN mode |
|
Press and hold the Level Key for Press and hold the Level Key for 2 seconds to select level 1. |

1 second to return to RUN mode.

| J
| Setting level 1 |

| ]
| Press the Shift Key several times to display Prat. |

,LEDModels .¥- - - _ - _ . R
' '
' '
' g4 B LS OTTYW '
I—o= ’-_’ — 7 & '
.: O :
' D '
' '
' '
' | [
Press the Display Key.
' '
' '
] Y ]
! 5o '.:.‘ = S iy '
; B4 | .
' Lg: ' D ': '
)
. FAo | .
' — ey | mm '
' '

Press the Up Key to display o~ or oFF and press the Display Key to terminate the
input operation.

|—>5n—>n:u':;"—|
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Linear Output Range

This setting is only for Models with 4 to 20 mA, 1 to 5 V linear output.

Output
(mA)

20

Linear scaling (for 4 to 20 mA output)

Lo L Displayed value

For operating parameters 1 through 3, the Intelligent Signal Processor out-
puts a linear voltage or current in proportion to the changes in the measured
value. In the example above, a displayed value corresponding to the Ly max-
imum output value (20 mA or 5 V) and a displayed value corresponding to
the L minimum output value (4 mA or 1 V) is set.

The decimal is displayed at the position set in the prescale parameter. Note
that neither Ly nor L shift if the position of the decimal is changed after Ly
and L have been set.

Do not set L = Ly; otherwise, it is assumed that L + 1 digit = L.

This function is not provided on the mV/digit Output Models on which regard-
less of the position of the decimal, 1 mVDC is output per digit displayed. (For
example, if the displayed value is 150.0, the output is 1500 mV.) A linear out-
put range cannot be set with Thumbwheel Switches Models.

In order to set the linear output range, follow the instructions outlined in the
flow diagram and operate the Intelligent Signal Processor as follows:
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RUN mode

Press and hold the Level Key for
1 second to return to RUN mode.

Press and hold the Level Key for 2 seconds to select level 1. |

Setti

ng level 1

Press the Shift Key several times to display L5EE.

LED Models

[

-

| Use the Up Key and Shift Key to set the L value. Press the Display Key to write the value.
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Communications Unit  Number

The communications unit number is an identification number by which the
host computer to which the Intelligent Signal Processor is connected identi-
fies the Intelligent Signal Processor. The Thumbwheel Switches Models are
not provided with the communications output function; therefore, communica-
tions unit number setting is not required. For details, refer to the K3TS Com-
munication Operation Manual.

In order to set the communications unit number, follow the instructions out-
lined on the flow diagram (after the table) and set within the following range:

| Setting range [ 55 to 53 |
.| RUN mode |
|
Press and hold the Level Key for Press and hold the Level Key for 2 seconds to select level 1. |

1 second to return to RUN mode.

, |
| Setting level 1 |
|
Press and hold the Level Key for Press and hold the Level Key and Up Key simultaneously for
1 second to return to level 1. 1 second to select level 2.
|

| Setting level 2 |

| ]
| Press the Shift Key several times to display £/[n3. |

LED Models. V- - _ - _ _ _ .

SR A A
!D =\
l o
:

Press the Display Key.

z |l

W oL MSS KM HXD Min bax ZUD.
(=T~ a g B a

uﬂg‘i’)“_. “EE
L - Nnoee

1 O

e

<0

Use the Up Key and Shift Key to set the unit number. Press the Display
Key to write the value.
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Baud Rate

The Thumbwheel Switches Models are not provided with a communications
output function; therefore, setting of the baud rate is not required. For details,

refer to the K3TS Communication Operation Manual.

In order to set the baud rate, follow the instructions outlined in the flow dia-
gram (after the table) and set within the following range:

Display Meaning

300 300 bps

oo 600 bps
200 1,200 bps
cHOD 2,400 bps
YE00 4,800 bps
S&00 9,600 bps
5.0~ 19.2k bps
JE.4H 38.4k bps
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_.l

RUN mode

Press and hold the Level Key for
1 second to return to RUN mode.

Press and hold the Level Key for 2 seconds to select level 1. |

——

Setting level 1

Press and hold the Level Key for
1 second to return to level 1.

Press and hold the Level Key and Up Key simultaneously for 1
second to select level 2.

Setting level 2

L J

Press the Shift Key several times to display &£F5.

,LEDModels .¥- - - _ - _ . .

oL mss
=

DL ores
gl
(=]

S mm

Press the Display Key.

Y

Lo PASS W MM
=] =]

o

HAD Min Max 26RO
a0 9 n

C 1
Guu O

]

]

: o = 2 r
VL L oL
'
]

]

]

]
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6-3  Operations

In order to perform operations in RUN mode and other special functions
graphs and flow diagrams are given as explanations.

6-3-1  Operations in RUN Mode

Checking Set V alues

Set Value LED Display

Models

The Intelligent Signal Processor allows set values to be checked even in
RUN mode. The set values of only the bank selected can be checked.
LL and HH or L and H are always displayed on the SV display.

In order to check the set values on the LED Models, follow the instructions
outlined in the flow diagram:

WL mES R Ee 0 M 2400

Thumbwheel Switches
Models

Press the Display Key to display the LL and HH set values.

Thumbwheel Switches Models always display the set value of H and L.
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Changing Set V alues

Set values can be changed even in RUN mode. The values, however, cannot
be changed when the protect input is ON.

Set Value LED Display In order to change the set values on the Set Value LED Display Models, fol-

Models

low the instructions outlined on the flow diagram, which shows how to
change set value H from 50.0 to 55.0:

No key has been pressed for the
past 5 secands.

Press the Up Key or Shift Key to set the new set value. Zero suppress is no
longer effective and the selected digit blinks.

WL mss  woHe HOUD ¥ Mav 2EAD
@ m o R

S Ur
& Y5

> L
[X
j0g 70 [E55 g0

Lo ———h— | MM

Use the Shift Key to move the position of the blinking digit to the H set value to
change the value.

When the

pressed the digit blinks again.

Up or Shift Key is

Use the Shift Key to move the position of the blinking digit. Zero suppress is ef-
fective. The new set value is registered 2 seconds later.

v

oz m o

WO ¥ L 2630
8 3 0

~
: i)

)
14

Press the Display Key to display the LL and HH set values.
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Thumbwheel Switches With the Thumbwheel Switches Models, set values can be changed at any

Models time with the thumbwheel switches. The set values are registered 1.5 sec-
onds after the values have been set with the thumbwheel switches and the
Intelligent Signal Processor operates according to the new set values.

Retaining, Resetting Maximum/Minimum V__alues
The following is for when the K3TS is set to no-~ on operating parameter 3.

Operate as shown below:

The maximum displayed (process) value and the minimum displayed (pro-
cess) value recorded since power was applied or the RESET input turned ON
are retained. Press DATA/TEACH once to display the maximum value on the
PV display; press again to display the minimum value; and press again to
display the process value. When the RESET input is turned ON, both the
maximum and minimum values are cleared. While the RESET input is ON,
“0000" is displayed.

Input

I

RESET input
.’l’\l._ Maximum value
.,

1
1
1
|
1 is indicated.
]
!
H

Rt SEEEL P

Maximum valfie

Displayed value '
i
1
1
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r - LED-Models - - - - - - - . 'IThumbwheel Switches Models"

o T e N e W of < I
&' |T°: S 1 e || .
- | BEER o

: Press the DATA TEACH Key to display the present measured value. |

While the K3TS is holding the maximum and minimum values, output data
such as comparative outputs and BCD data are output according to the pro-
cess value without being retained.

Both the maximum and minimum values re cleared, when the K3TS goes
into the setting mode or when the power is switched off.
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Hold Measured V alue

The following is for when the K3TS is set to ~orn.

When the HOLD input is turned ON, measurement stops and the input value
measured just before the HOLD input is turned ON is held. The displayed
value, comparative outputs, and BCD data are also held while the HOLD in-
put is ON. When the HOLD input is turned OFF, the held data is released.

If power is switched ON while the HOLD input is ON, the reset state is re-
garded as the input value. “O000" is displayed in this case. Make sure the

HOLD input is OFF before applying power. The following graph illustrates the
effect of this operation.

Plaind S
H set value ] 5
i A
Display value D N
(input value) P |\
[ 1
/\ | I
T T 1 I
:\ / o I
[ [ [
| }‘\_,/‘1 I ' ;
Lo o t
HOLD input i I | ! i l

| |
H comparative output § | |
i I
L comparative output I |

Forced Zero (Zero-shift)

With the ZERO input ON (by short-circuiting the ZERO input), the process
value can be shifted to zero. This condition is held until the next ZERO input
signal is turned ON.

Input value

ZERO input

Displayed value

ON
OFF

ZERO indicator

The value is calibrated to zero at the rising edge of the ZERO input.

The ZERO indicator on the front panel is lit.
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Difference between K3TS
with Forced Zero RAM
Specifications and
Standard K3TS

Difference between K3TS
with Display Shift Function
and Standard K3TS

54

The K3TS retains the value calibrated to zero even if the K3TS is turned off.

To cancel zero-shift state, change the prescaling value (if the prescaling val-
ue should not be changed, go to the prescaling menu to reconfirm the X, Yo,
Y, values, and the position of the decimal point using the Display Key and
then return to the RUN mode) or the input range. Check that the ZERO indi-
cator is OFF when zero-shift state is canceled.

To input a ZERO input signal from a transistor such as a sensor, use an open
collector configuration with a transistor that has a minimum collector current
of 5 mA or less.

The zero-shift value of the K3TS with forced zero RAM specifications will be
lost when the K3TS is turned off.

Each time forced zero is turned ON on the standard K3TS, the shifted value
will be written to the internal non-volatile memory (EEPROM). The data will
not be lost even if the K3TS has a power failure. The EEPROM can be over-
written approximately 100,000 times. For applications in which the forced
zero function is used more frequently, please use the K3TS-SD21B-[] with
forced zero RAM.

When the process value is shifted to zero on the K3TS with a display shift
function, the calibrated value will be set in the display shift menu as the shift
value. For example, if a process value of 100 is shifted to zero, 0 /G5 will be
displayed as the shift value.

To cancel zero-shift state, change the input range or set the display shift val-
ue to S50, at which time make sure that the ZERO indicator is lit.

Each time forced zero is turned ON on
the standard K3TS, the shifted value
will be written to the internal non-volatile
memory (EEPROM). The data will not
be lost even if the K3TS has a power
failure. The EEPROM can be overwrit-
ten approximately 100,000 times. For
applications in which the forced zero
functionis used more frequently, please
use the K3TS-SD21B-[] with forced
zero RAM.
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6-3-2  Special Functions

The K3TS Intelligent Signal Processor is provided with two special functions:
test mode and teaching function.

1. Test function: This function is convenient for checking a system to which
the Intelligent Signal Processor is connected, especially when some in-
puts cannot be operated. The Intelligent Signal Processor simulates the
input, changing the display and output conditions.

2. Teaching function: This function allows the measured values to be re-
trieved and set as comparative outputs and as a linear output range
while actual measurement is being carried out. This function is useful for
setting parameters while checking the operating status of the Intelligent
Signal Processor.

Test Function

The Intelligent Signal Processor is provided with a test function in which sim-
ulated signals can be input. When a simulated input signal is applied, an ac-
tual corresponding output signal is issued. Confirm the status of the equip-
ment connected to the output side of the Intelligent Signal Processor.
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In order to perform this operation, follow the instructions outlined in the flow

1 seci

R N R

diagram:
bl RUN mode |
Press and hold the Level Key for Press the Level Key and Display Key simultaneously for 2 sec-
ond to return to RUN mode. onds to set the test mode.
. Thumbwheel Switches Models,

To increase the value of the simulated input, press the Up Key. Holding down this key auto
matically ups the value. The output signal changes according to the input signal.

When the Shift Key is pressed, the value of the simulated input decreases. Holding down
this key automatically decrements the value. The output signal changes according to the

input signal.

.‘.

56

Press the Display Key.
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Teaching Function

Set Values

The teaching function of the K3TS can be set only when nsr-7 is set using
operating parameter 3.

The Intelligent Signal Processor is provided with a teaching function that can
set an actual measured value as a set value. The Thumbwheel Switches
Models are not provided with this function.

In order to perform this operation, follow the instructions outlined in the flow
diagram, which shows how to change set value HH on Bank 0 from I to

"1 7.
.

00 —=> TEACH ->
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RUN mode

Press

1 second to return to RUN mode.

and hold the Level Key for

'

Press and hold the Level Key for 2 seconds to select level 1. |

!

Setting level 1

!

Press the Shift Key several times until L5£0 is displayed.

>

@

HOLO e Wae 2680
a0 aa

<

@

Press the DATA TEACH Key. The present measured value will be displayed. (The HH

indicator blinks. Zero suppress is displayed.

\ i

W omss WM
o = om

LD M Mo THRD
a2 A n

s )

LS5k eg
[ 17530
pr—— mm

\

(©)

Press the DATA TEACH Key again. Meas

immediately before the key was pressed is displayed.

urement is halted and the value displaced

Press the Display Key. This completes input of HH.

!

Repeat the 1 through 3 to set the value of H, L, and LL.

!

Press the Display Key. This completes input of all set values.
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Prescaling Value

—

The teaching function of the K3TS can be set only when ~a-7 is set using
operating parameter 3. With the teaching function, a prescaling value can be
set as a set value. In order to perform this operation, follow the instructions
outlined in the flow diagram which show how to change set value X5 from

7 77
2000 to

ot
3.0,

RUN mode

Press and hold the Level Key for
1 second to return to RUN mode.

v

Press and hold the Level Key for 2 seconds to select level 1. |

v

Setting level 1

y

Press the Shift Key several times until 5CAL is displayed.

r

- LED Models . .

s
S

N IR
oL ML em

R

.l

| O

—— | mm

Thumbwheel Switches Models,

o |

'
'
'
'
'
'
'
'
'
'
e

Press th

@

Press the DATA TEACH Key. The present measured value will be displayed. (The X5,

LED indicator blinks. Zero suppress is displayed.

v

w oo orags \A7 e
FE = ®.F

s

o [Croreaa
L L ML s

D Men Mas 2080
96 349

(©)

Press the DATA TEACH Key again. Measurement is halted and the value displaced
immediately before the key was pressed is displayed.

Press the Display Key to write the X, value. Input the Y, value and press the Display Key. |

y

Repeat the 1 through 3 operations to write the X; value.

|

Press the Display Key. Input Y1 and press the Display Key. Input the decimal
and press the Display Key to terminate the input operation for all scaling values.
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Linear Output Range

With the teaching function, it is possible to retrieve the actual measured val-
ues and set them as a linear output range. The Thumbwheel Switches Mod-
els do not incorporate a teaching function.

In order to perform this operation, follow the instructions outlined in the flow

diagram which show how to change set value Ly from

1
iz,

o

RUN mode

Press and hold the Level Key for
1 second to return to RUN mode.

|

Press and hold the Level Key for 2 seconds to select level 1. |

v

Setting level 1

y

Press the Shift Key several times until L5EL is displayed.

, LED Models .‘ .......

WL mss
R B

T T CLBEE
s S5 EEeg

- - - = == === =4

)|

@

Press the DATA TEACH Key. The present measured value will be displayed. (The H

LED indicator blinks. Zero suppress is displayed.

©)

Press the DATA TEACH Key again. Measurement is halted and the value displayed

immediately before the key was pressed is displayed.

HOLD Mo Max 2EHO
g 5 90

_Lﬁ'?") CCLEE
' . I CC

[ |

Press the Display Key to write the L value.

¥

Repeat the 1 through 3 operations to write the L, value.

|

60

Press the Display Key. This completes the setting.
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6-4  Display Shift Function Setting Menu

Display Shift Setting

The display shift function calibrates the displayed value and shifts the displayed
value to any value between -9999 and 9999 for all control operations. If the input
value changes, the calibrated value will follow the change by retaining the shift
value.

| shift value setting range | 03955 to 5959 |

With positive shift value With negative shift value

9999 (Y,) | Scaling display. - © -
o
- (+) shift

9999 (Y,) | Scaling display p

0(vy) oy |- Qsnit |
4 (Xq) 20 (X2) 4 (X1) 20 (X2)
Input value (mA) Input value (mA)

The process value can be shifted in the RUN mode if the shift protect is not
turned ON. Refer to the following example to shift the process value.

In this example, the displayed value is changed from 45 to 50.

WL mEs W ke NOLD M b Z2ERD
R I ) o b oo

B[ qoae
Le:

BT o
— 3 [“mm |

Press the DATA TEACH Key so that display shift will be possible, at which time, the ZERO
indicator flashes, the PV display will have no zero suppress, and the digits will flash.

Change the process value with the UP and Shift Keys so that the difference between
the process value and the calibrated value will be set as the shift value.

ok ates Mar 2T
YR

Jo [T 1 i
LoT 10 Lt 1t

Press the Display Key to complete the display shift operation, at which time
the ZERO indicator will be lit.

Note The K3TS with athumbwheel switch does notincorporate a display shift function
or shift protect function.
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Shift Protect Setting

62

Itis possible to change the shift value of the K3TS in the RUN mode if the K3TS
incorporates a display shift function. Itis, however, possible to prohibit shift value
change with the shift protect function of the K3TS.

RUN mode |

'

Press

1 second to return to RUN mode.

and hold the Level Key for

Press and hold the Level Key for 2 seconds to select level 1. |

:

Setting level 1 |

{

Press the Shift Key several times until Z~[5 is displayed. |

\ !

The shift value presently input will be displayed. To cancel display shift or change the
display shift value, use the Up and Shift Key to change the display shift value and
press the Display Key.

Press the Up Key to display o~ or oFF and press the Display Key to terminate the
input operation.

Note

|—>an—>n:n-u'::':—|

The K3TS with athumbwheel switch does not incorporate a display shift function
or shift protect function.



SECTION 7
Comparative Output Response Time

This section describes the K3TS Unit’s comparative output response (sampling) times under various settings and operating
parameters.

7-1 Sampling and Delay in Comparative Outputs . ...t .. 64

63



Sampling and Delay in Comparative OQutputs Section 7-1

7-1 Sampling and Delay in Comparative Outputs

Data processing ‘ Next data processing

The sampling time or comparative output response time varies with the setting of
the number of process values to be averaged or the operating parameters (2-in-
put or holding data).

The K3TS repeats operation A (input retrieval operation) and B (arithmetic pro-
cessing and discrimination output operation) as shown in the figure below. While
operation B is executed, the comparative output transistor operates.

A |

B B |

Arithmetic processing and discrimination output (includ-

ing transistor response time)

Input retrieval (sampling time x number of times process value averaged)

If the comparative output is a relay output, the response time (C in the figure) of
the relay is added to the comparative output response time.

Data processing ‘ Next data processing
A
S e ]
! )

Comparison relay output response time _—
)

The data processing time and comparative output response time vary with the
setting condition of each operating parameter as follows below. They do not vary
in operating parameter 2 (average value comparison).

Differences in Data Processing Time in Operating Parameter 1 (2-input)

*n: number of process values to be averaged.

Operating parameter 1 (2-input) A (input retrieval) B (arithmetic processing C (relay response time)
and determination)

A only 1.04 x n * (ms) 2.08 ms 10 ms

A+B,A-B,K-(A+B) 2.08 x n* (ms) 4,16 ms 10 ms

B/A x 100, (1 - B/A x 100) 2.08 x n* (ms) 5.20 ms 10 ms

Differences in Delay in Comparative Outputs in Operating Parameter 3 (Holding Data)

Operating parameter 3 Definition of delay Delay in comparative outputs
(holding data)

Normal The time required between output Min.: A+ B (ms)
transistor operation and input value Max.: (A + B)x 2 (ms)
change.

Sampling hold The time required between output Min.: 1.04+ A+ B (ms)
transistor operation and timing signal Max.: 2.08 + A + B (ms)
rise.

Maximum hold, minimum hold, The time required between output Min.: B (ms)

peak-to-peak hold transistor operation and timing signal Max.: A+ B (ms)
fall.
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Timing Charts (Examples)

Example 1
The following timing chart shows the operating timing with the setting specified
in the table.
Operating parameter 1 (2-input) A only
Operating parameter 3 (holding data) Normal
Number of process values to be averaged 1
Delay in comparative outputs 3.12t0 6.24 ms

104 | 104 |, 104 . 104 . 104 | 104 104 , 104 . 104 , 104 . 104 . 104 , 104

<~— Sampling time = input retrieval time

A A A A —
B

Example 2
The following timing chart shows the operating timing with the setting specified
in the table.
Operating parameter 1 (2-input) A+B
Operating parameter 3 (holding data) Normal
Number of process value averaging operations 1
Delay in comparative outputs 6.24 to 12.48 ms

1.04 ' 1.04 ' 1.04 ' 104 ' 104 ' 104 104 | 104 ' 104 ' 1.04 ' 1.04 ' 104 | 1.04

‘ﬂ—"‘ Sampling time

-— A —= Input retrieval time

aa . ap B aa  ap 5 Ap

ap: Datato be retrieved for input A ‘ C :
! ag: DatatoberetrievedforinputB . L

6.24 ms | 6.24dms —————»!
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Example 3
The following timing chart shows the operating timing with the setting specified
in the table.
Operating parameter 1 (2-input) A only
Operating parameter 3 (holding data) Sampling hold
Number of process value averaging operations 1
Delay in comparative outputs 4.16 t0 5.20 ms

1.04 ' 104 ' 104 ' 104 ' 1.04 ' 1.04 '1.04 ' 104 ' 1.04 ! 104 ' 104 ' 1.04 | 1.04

— Sampling time = input retrieval time

A

500 s min |

<= Timing input accepted !

N

-~ Timing input processing time
1.04 to 2.08 ms

~——— 41610520 ms——

Example 4
The following timing chart shows the operating timing with the setting specified
in the table.
Operating parameter 1 (2-input) A only
Operating parameter 3 (holding data) Sampling hold
Number of process value averaging operations 8
Delay in comparative outputs 11.44 to 12.48 ms
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3.12ms

Sampling and Delay in Comparative OQutputs Section 7-1
N
1.04 1.04 1.04 1.04 + 104 '+ 104 104 + 104 ' 104 | 104 ' 104 1.04 + 1.04
1 | | I I | L | I
<—= Sampling time
: A ' Input retrieval
! ' time
a;  ap» az . a4 . as. ag  ay . ag
| ‘ ‘ ‘ B
500 s min | The nth data to be retrieved
— Tim‘ing input accepted ‘ C
~—>: Timing input processing time 1
1.04t0 l
2.08ms —_—
Next timing input
can be accepted.
: 11.44 t0 12.48 ms ‘
Example 5
The following timing chart shows the operating timing with the setting specified
in the table.
Operating parameter 1 (2-input) A only
Operating parameter 3 (holding data) Maximum hold
Number of process value averaging operations 1
Delay in comparative outputs 2.08t03.12 ms
1.04 + 104 1.04 1.04 1.04 1.04 | 1.04 1.04 1.04 | 104 1.04 1.04 1.04
'«——  Sampling time = input retrieval time
A — A — A — A
B B B B
1 B'=B-104ms | -
Timing input ! :
! ! Co Next timing input can be
~————= Timing input processing time ! ! accepted.
! ! Max. A (ms) =~ ‘
1.04 to 2.08 ms ! !
- 208t0 — =
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SECTION 8
Application Examples

This section provides 5 application examples of K3TS use.

8-1 Height Measurement/Discrimination of Objects . ........ ... it 70
8-2 Measurement Of DiSCS ...t e 72
8-3 Measurement of Plate Thickness ........... .. i i i, 74
8-4 Checking Height Differences .. ...t i i i 76
8-5 Detection of the Protruding Portion of Cylindrical Objects. . ................. ... ... 78
8-6 Examples for Forced Zero RAM Models. .. ... ..ottt 79
8-7 Examples for Display Shift Function Models .......... ... .. ... . . ... 80
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8-1

Settings

Height Measurement/Discrimination of Objects

The following operations are possible with K3TS:
» With a synchronous sensor, the sampling hold function makes it possible to
display the height of an object and hold its value.

 The eight switchable banks make it possible for the K3TS to measure differ-
ent kinds of objects smoothly.

» With the forced zero function, zero calibration can be done with ease.

Level 3

Flin & A (Aonly)

FlnZ:  oFF (No previous average comparison)
Ftin3: 50+ (Sampling hold)
Level 2

Cre HOZT (4 to 20 mA)
dl5F -

AuE: g

Els: 0400

aFld: -

Levell

[BEDto [5ET:
(Example: Checks if the deviations in the objects are within a range of £0.1
mm.)
HH = /.Sllj
I

ot
[ AR
I

(Adjust according to the object)
HH5 = ---
S5CAL:  1If X2 =20.00, Yo =-4.00
If Xl =4.00, Yl =4.00
Fraok: (setto on if necessary, after all setting operations have been com-
pleted.)
“---" indicates parameters that are not displayed.

Dimensional Check of Molding Parts
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The K3TS can be used to check the dimensions of molding components and
the height of each component after processing.



Height Measurement/Discrimination of Objects

Section 8-1

Dimensional Check after Mounting Objects

Displacement

Sensor Z4W-V25R Press

switch to
calibrate
to zero

E3C

Shape of object L ] I | A,

Good Insufficient No insertion
! insertion i

Displacement Far

Near

]
' |
|
sensor output ’ : I: —LI'—I_I
]
I
| )

Synchronization ON

i
!
]
sensor
OFF L L ! I__
[
]

K3TS display

Comparative output | .
of K3TS X !

LED Displacement Sensor

Z4W-V25R
—
T Synchronization Sensor
4
i (E3C-VM35R) Press switch to
&‘::: calibrate to zero
K3TS
Red Blalck White
|
10| O]OJO[O]O]O]O[O]
Jlel(e)(e][e)[e)le][e][e)(e)L I
| i
White ‘—I\__I\__ ::
+ Red ::
12VvDC = il
Shielded - I8
cable Black ::
_______________________ J)
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Measurement of Discs

Section 8-2

8-2

Settings

72

Measurement of Discs

The following operations are possible with K3TS:

» The output signal of the linear sensor varies continuously. The
peak-to-peak hold function makes it possible to measure the difference be-
tween the maximum value and minimum value of the signal in order to
measure the decentering of disc-shaped objects.

» The measuring operation is carried on while the TIMING input (a push
switch in this example) is ON. When the TIMING input is OFF, the K3TS will
hold the final result.

Flin & A (A only)
Finc oFF (No previous average comparison)
Flind:  PFUH (Peak-to-peak hold)

Level 2

e 40217 (4 to 20 mA)

o5l

k! g

Els A58

aFld: -

Level 1

L[5ED to [5E T (When the comparative output is used, set HH, H, L, and LL.)

SCAL: If X2 =20.00, Y, =20.00
If Xl =4.00, Yl =4.00
Frak: (set to an if necessary, after all setting operations have been com-
pleted.)
“---" indicates parameters that are not displayed.

The decentering of the shafts of objects can be measured. If they are not
metal objects, use an optical displacement sensor or a supersonic displace-
ment sensor.



Measurement of Discs

Section 8-2

E2CA Sensor

\ N
@ IIH:D ] i Shielded cable

@
E2CA Linear I

Proximity
Sensor

Press switch for TIMING input
(measuring operation is effective

when the switch is ON.)

o~
@ ® © (O )
=

Linear sensor Far
output

Near

Press switch ON

OFF

K3TS display

1

<

g

I
4
l
|

I | e
White Green
1

E2CA-ALA] amplifier 7]1815
P2CF-11 surface
L mounting socket

41020 mA 3
10011 | 112
— |

Press switch (measur-
ing operation is effec-
tive when the switch is
ON)

K3TS

[O[O[O[O[O}w

[OICIO[C[IO]s

12vDC =
-1

—-One revolution

— i

P

ON for the period in which the object
makes one revolution or more.

RESET condition

>< A

If the object makes one revolution or J
more, value A can be obtained.
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Measurement of Plate Thickness Section 8-3

8-3

Settings

74

Measurement of Plate Thickness

The following operations are possible with the K3TS:

* Using two displacement sensors, the plate thickness can be measured by
setting operating parameter to K — (A + B) and by converting the outputs of
the displacement sensors into actual figures (the thickness of the plates).

 With the forced zero function, object thickness can be compared with that
of a standard object and the deviation can be measured with ease.

Level 3

.n
oz
puj

"
[y
2
[N .

AL (K - (A + B))
aFF (No previous average comparison)
norr (Normal)

™
oz
puj

Level 2

Cr 4025 (4 to 20 mA)

oo 5P FRSE
BuE: g
4
oFls:  8.460
Level 1

[5ED to [5E T (Example: Checks if the objects are within a thickness of 20
(standard thickness) +0.5 mm.)

Wi — T
HH = 2700
L — T

’LI - ’:U-S’_’
t — 1o cCr
L= /550
I I mnrt
L= fguang

(Adjust according to the object)
HHS =0
S5CAL: 1f X2 =8.00, Y, =42.00
If X, =40.00, Y, = 58.00
(Input the results of operation for X and Y.)
HEEL: (Set the standard sensor distance in mm.)
Fraok: (set to an if necessary, after all setting operations terminate.)
“---" stands for a parameter that is not displayed.



Measurement of Plate Thickness Section 8-3

\" _ Press
Displacement Sensor switch to
ZAW-V25R (x 2) calibrate to

zero

i
I
L

t

Press switch to
calibrate to zero

EDII

K3TS

10|O]O]O]O]O]O]0]0]
{elelelelele e se)f

ZAW-V25R 3
LED Displacement Shielded cable
Sensor >
3
"
ZAW-V25R — 12 VDC
LED Displacement -
Sensor
Shape of object 21 20 19
l Too thin
Too thick Good
A + B (the total of displacement 0 - —
values measured by two Z4W-V) o o >< i
K3TS display
(KSET = 70.00) o160 2000 1800

Comparative output £ I l
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Checking Height Differences Section 8-4

8-4

Settings

76

Checking Height Differences

The following operations are possible with the K3TS:
* Using two displacement sensors, the difference in the level of an object sur-
face can be measured by setting operating parameter to A — B.

 With the forced zero function, the difference in the level of an object surface
can be compared with that of a standard object.

Level 3

Ftin & Ak (A-B)

FlinZ:  oFF (No previous average comparison)
Fin3: 50+ (Sampling hold)
Level 2

e 4025 (4 to 20 mA)
ol5P -

AuE: B

E0z: 0.on

oF0d -

Level 1

[5ED to 5L 7T (Example: Checks if the objects are within a thickness of 3
(standard thickness) £0.1 mm.)

HH =400

~
>

&
c
[%)]
—

according to the object)

S5CAL: 1f X2 =0.00, Y, =0.00
If X; =16.00, Y1 = 8.00
(Input the results of operation for X and Y.)
Prak: (set to an if necessary, after all setting operations have been com-
pleted.)
“---" indicates parameters that are not displayed.

This method can be applied to an ordinary dimensional checking operation.
By measuring the distance between the upper surface of the object and the
belt conveyor, the dimension of the object will be measured accurately even
if the belt is not evenly flat.



Checking Height Differences Section 8-4

Dimensional Check of Molding Parts

Z4AW-V Displacement Sensor

Press switch to calibrate to zero

Synchronous
Sensor

Press switch
to calibrate to
zero

Synchronous Sensor
(E3C-VM35R) a [}
K3TS Red Bl§ck white

|
s [C[O[O[OTOIOTOO]
Jelelelcie e elell

\_l I N
L
Z4W-V25R L

LED Displacement Sensor (x2)
Red _ _white

Sensor B Sensor A Black

- 12vDC

Displacement  Displacement

sensor B sensor A \\!: \\% \\g
@ 3.00 @ 280 @ 3.20
4 i }

Displacement (20 mA) 29 mm | I _______ | I ___________ Difference in the position of the

12mA)25mm ¢ .. oo T objects caused by transportation.

SET input goes ON).

sensor A output 26.0 mm 25.6 mm 26.4 mm
(4 mA) 21 mm
(20 mA) 29 mm
Displacement
sen’;or Boutput (12mA)2smm | | ) _____ I l.___l _____ Difference in the position of the
. g objects caused by transportation.
(4 mA) 21 mm 23.0 mm 22.8 mm 23.2 mm
Synchronization sensor output I I I
ON
K3TS display 340 280
OFF i '
ON | : ‘
H x| x b * |
OFF . : ]
1 ]
ON — i |
Comparitive output P * o o Before the synchronization sensor is turned
of K3TS OFF  —d . T ON, the previous discrimination value is held
! : (all outputs are turned OFF when the RE-
t
:

ON 1 I'_—
I * I * *
OFF e —_—
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Detection of the Protruding Portion of Cylindrical Objects Section 8-5

8-5

Settings

78

Detection of the Protruding Portion of Cylindrical Objects

The deflection of cylindrical objects does not influence the detecting opera-
tion. Therefore the objects can be rolled.

For example, the burr or a protruding part of a rubber roller or a molded ob-
ject can be detected.

The following operations are possible with the K3TS:

 With the previous average comparison value function, only a rapid change
in value will be checked, and a slow change in value (such as a change due
to the deflection of the cylindrical sensing object) will be dismissed.

Flin & R (A only)
FlinZ:  on (Previous average comparison)
Fln3: rmorn (Normal)

- . o

7.955 (£9.999 V)

Sk

[
Il
B
o
T
]

Aut B
EOg -

aFld: 4 #7(0.1 s) (Set appropriate time)

(Take the rolling speed and the burr of the objects into consideration before
setting.)

If X5 =9.999, Y, =9.999

If X1 =-9.999, Y, =-9.999

Frak: (set to an if necessary, after all setting operations have been com-
pleted.)

“---" indicates parameters that are not displayed.



Examples for Forced Zero RAM Models

Section 8-6

Laser displace-
ment sensor

3Z4M-J2001

—_
: Rotating (minimal decentering of
the object does not matter)

3Z4M-J2001

K3TS

0| O[OJO[O[O[O[O[O]
:[Q[OJOIO[OIOIO[OIO]s

100 VAC

| Burr PEL Ll

50 mm |
Laser (10Vv)
displacement
output
40 mm
ov) T~
30mm [
(-10V)

K3TS display
(The result of the
previous average

set value.) 0

3

H Comparative output

018

8-6  Examples for Forced Zero RAM Models

In the following applications, the zero value is changed repeatedly for mea-

surement purposes.

Standard Height Change

Timing input

Forsed zero input

ZAW-V
Measuring

Height Difference Measurement of Each Object

Timing input

Forsed zero input

Standard point

Measured point

79



Examples for Display Shift Function Models Section 8-7

8-7  Examples for Display Shift Function Models

In the following applications, errors are corrected.

Correction of the Sensor Mounting Position Correction of Height Measurement Values

. Correction with
[j =] the operation

= [] keys

K3TS-SD31B-[1

Correction with the
+— operation keys

Standard object
j (50 mm)

Correction of sensor errors caused by object colors,
materials, and angles.
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SECTION 9
Troubleshooting

If an error message appears while using the K3TS Intelligent Signal Processor, the problem may originate from either the
incorrect use of the Intelligent Signal Processor or from external sources such as a faulty sensor. This troubleshooting
section suggests some possible sources of error and the corrective actions to be taken.

Troubleshooting GUIde . . . .. .. .o i it e e 82
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Troubleshooting Guide

Section 9

Troubleshooting Guide

The following table shows possible errors during the K3TS Intelligent Signal

Processor operation and corrective actions to be taken.

Iltem Condition Error Output status Corrective action
message
Compara- BCD Linear Commun-
tive output output ications
outputs
Device CPU RAM Erar OFF OFF OFF OFF Turn the power OFF
failure error, external and then ON again
memory error, once. If the error
memory data persists, contact
error. OMRON.

Corrupted data. | 505 OFF OFF OFF OFF Turn the power OFF
and then ON again
once. If the error
persists, press the
mode key and set all
parameters again.

Sensor Disconnection | 000R OFF OFF OFF OFF Check for
failure or disconnection,
short-circuiting short-circuiting, or

of sensor A. wiring of sensor A and
repair if necessary.

Disconnection | 000~ OFF OFF OFF OFF Check for

or disconnection,

short-circuiting short-circuiting, or

of sensor B. wiring of sensor B and
repair if necessary.

Reset Reset the gooo OFF OFF OFF OFF Check the RESET

K3TS. input. If the K3TS is
set to TIMING HOLD
state, check the
TIMING input.

Overflow, Input value or 9555 Continues | Continues | Continues | Continues | Keep the input value
underflow display value Blinks OVER ON OVER ON | and display value
outside range. within the range.
Output type | When output Cols OFF OFF OFF OFF Check the output
change type has type. If correct, press
changed. the mode key. At this
time, the parameters
are initialized;
therefore, set the
parameters again. If
the error persists,
contact OMRON.
Output type | Output type Erlla OFF OFF OFF OFF Turn the power OFF
error other than and then ON again
specified. once. If the error
persists, contact
OMRON.
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Appendix A
Standard Models

The K3TS Intelligent Signal Processor is suited to essentially any application. The following lists the standard
models available:

Note

1
2.
3.
4

1, 2: Input Sensors Codes
SD: DC voltage/current inputs

3: Series number

1: Standard Specifications
2: Forced zero RAM

3: Display shift function

: Power supply voltage
: 100 to 240 VAC
112 to 24 VDC

: Type of display
B: Set value LED display
D: Thumbwheel switches (See note 4)

6, 7: Output Type Codes

C1: 3 comparative relay contact outputs (See note 1)
(H, PASS, L: SPDT)

C2: 5 comparative relay contact outputs (See note 2)
(HH, H, L, LL: SPST-NO; PASS: SPDT)

C5: 5 comparative relay contact outputs (See note 2)
(HH, H, L, LL: SPST-NC; PASS: SPDT)

T1: 5 transistor outputs (See note 3)
(NPN open collector)

T2: 5 transistor outputs (See note 3)
(PNP open collector)

g N F B

Thumbwheel Switches Models only.
Set Value LED Display Models only.

Thumbwheel switches models have the following transistor outputs only: H, PASS, and L.

Thumbwheel switches models have standard specifications only.

Optional Output Types

Processors with the following outputs are also available:

Set Thumb- Option output type codes/output configuration

value wheel

LED switches

display
Yes Yes B4: BCD output + 5 transistor outputs (NPN open collector) (See note)
Yes --- L4: 4 to 20 mA + 5 transistor outputs (NPN open collector)
Yes --- L5: 1to 5V + 5 transistor outputs (NPN open collector)
Yes --- L6: mV/digit + 5 transistor outputs (NPN open collector)
Yes S5: RS-485 + 5 transistor outputs (NPN open collector)
Yes --- S6: RS-422 + 5 transistor outputs (NPN open collector)
Note Thumbwheel Switches Models have the following transistor outputs only: H, PASS, and L.
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Appendix B
Sensor Models

The following lists the applicable sensor models that can be used with the K3TS Intelligent Signal Processor
along with the K3TS factory-set parameters associated with the use of these sensors. Examples of prescaling
settings are also given.

Applicable Sensors

The following list provides some typical examples of connectable OMRON Sensors. For further details, please
refer to the OMRON sensor catalog.

Linear Sensors
Sold separately.
Displacement Sensors

Sensor Model Cr SCAL SCAL description
X1 Y1 X2 Yo Decimal
LED Z4AW-V25R eI o4on 00 2000 2500 oo.00 21t0 29 mm
displacement (25+4 mm)
sensor
Laser Z4AW-A2 eI o4on Y500 2000 5500 oo.00 45 to 55 mm
displacement (50+5 mm)
sensor
Laser 3Z4M-J1001-[1 | +025 L HH F000 2000 5000 oo.00 30 to 50 mm
displacement (40£10 mm)
meters 5
3Z4M-J2001-[1 | 5555 0sooo 3500 0oo Y500 oo.00 30 to 50 mm
(See note) (40£10 mm)
3Z4M-J1222-[1 | 4028 o4on oo 2000 {300 0000 70 to 130 mm
(100£30 mm)
3Z4M-J2222- 1 | 9955 0sooo B500 5000 150 ooo.o 70 to 130 mm
(See note) (100+30 mm)
Laser ZAM-W40 9935 SN 3000 N000 soon 00,00 30 to 50 mm
displacement (40£10 mm)
sensors
Z4AM-W100 9935 IEHN GOROO N000 iy ooo.o 60 to 140 mm
(100+40 mm)
Parallel-beam | Z4LA-1030 s iooo iooo 5000 ooon o0.00 0to 10 mm
linear sensor (sensing width)
Ultrasonic E4DA-LS qozo o4on 3000 coa0 000 o0.00 30 to 70 mm
displacement | EADA-WL1C (50£20 mm)
sSensors (See note)
Note The maximum output range of the 3Z4M-J2 is £10 V. However, since the input range for K3TS

scaling is £9.999 V, the output range of the 3Z4M-J2 is set to £5.000 V (50% output). Yet there is
no scaling error, even if the output range exceeds 50%.
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Sensor Models Appendix B

Linear Proximity Sensors

Sensor Amplifier Cr SCAL SCARL description
X1 Y1 X5 Y, Decimal

E2CA-XISRAA | E2CA-AN4C qien o4on b3oo 2000 1500 o0.000 0.3t0 1.5 mm
E2CA-AL4AC q0zo o4qon 0300 2oon 500 0.000 (8 X8 X 1mm)

E2CA-X2A E2CA-AN4D Hizo o4on oyoo £000 £000 o.oo0 0.4t0 2.0 mm
E2CA-AL4D q0zo o4qon o4oo coon coon 0.000 (12 X 12 X 1 mm)

E2CA-X5A E2CA-AN4E q0zo o4qon iooo 2oon 5000 0.000 1.0t0 5.0 mm
E2CA-ALAE q0zo o4qon iooo 2oon 5000 0.000 (18 X 18 X 1 mm)

E2CA-X10A E2CA-AN4F Hizo o4on o200 £000 0o oo.00 2.0t0 10.0 mm
E2CA-ALAF q0zo o4qon 0ooo coon iooo 00,00 (30 X 30 X 1 mm)

Contact Linear Sensors

Sensor Amplifier Cr SCAL SCARL description
Xl Yl X2 Y2 Decimal
Contact linear | D5M-5[1[] yizo o4on oooo 2000 SO00 0.000 0to5 mm
Sensors D5M-10010] |40z oyoo |oooo |eooo 007 |ocoo | 0to 10 mm

Pressure Sensors

Model Cr SCARL SCAL description
X1 Y1 X5 Y, Decimal

E8BCA-R8 qizn o4on ORGD 2000 OE00 o.000 -0.8 to 0.8 kgf/cm?
(07555) (7800) (a0.00) (-78 to 78 kpa)

E8AA-MO05 qi2n o4no oooo 2000 5000 o0.000 0 to 5 kgf/cm?
(Gooo (H550) (oo0.0) (0 to 490 kpa)

E8SAA-M10 qozo o4an ooon 2a00 iooo oo.00 0 to 10 kgf/cm?
(0o00) (5500 (ooo.0) (0 to 980 kpa)

Timing Sensors
Sold separately.
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Sensor Models

Appendix B

Photoelectric Sensors

Classification

Model

Specifications

Power supply voltage

Control output

Residual voltage

3-wire DC | NPN

E3XR-[IE4[ ]
E3S-X3

E3L

E3HF

E3HS

E3HT

E3HC

E3C-GE4
E3C-WE4

E3XR-CC4
E3X

E3S-[ 1G4 ]
E3S-LS5C4
E3S-LS20C4
E3C-JCA4(P)

E3C-WH4F

E3N

E3ML

12 to 24 VDC+10%
Ripple (p-p) 10% max.

80 mA max.

0.75V max. at 10 mA

100 mA max.

0.7 V max. at 10 mA

200 mA max.

1V max. at 10 mA

80 mA max.

E3S-LS3C1D

5to 12 VDC
Ripple (p-p) 10% max.

30 mA max.

E3S-A/B

10 to 30 VDC
Ripple (p-p) 10% max.

100 mA max.

0.4V max. at 16 mA

Proximity Sensors

Classification

Model

Specifications

Power supply
voltage

Control output

Residual voltage

3-wire DC | NPN

TL-X-E
TL-X-L (DC)

12to 24 VDC

200 mA max.

1V max. at 10 mA

E2EC

5to 24 VDC

100 mA max.

TL-X[IC

E2C-JC4A
E2E-[IC
TL-WLIMC
TL-TLIE
E2EV
E2K-FLIC

E2C-GE4
TL-NLIE
TL-FLIE
TL-HILIE

E2E-X[JE (-P1)
E2F-X[IE
TL-W5E
E2K-CIIE

E2C-AM4A
E2C-WH4A
E2Q-NLIE3

TL-X[IE

12 to 24 VDC

50 mA max.

100 mA max.

E2M-[ 1P

24 VDC+15%

200 mA max.

0.5V max. at 10 mA

1V max. at 10 mA

0.5V max. at 10 mA
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Specifications and Ratings

Appendix C
Specifications

The following lists the ratings and characteristics of the K3TS Intelligent Signal Processor:

Ratings

Supply voltage

100 to 240 VAC (50/60 Hz); 12 to 24 VDC

Operating voltage range

85% to 110% of supply voltage

Power consumption

15 VA max. (max. AC load); 10 W max. (max. DC load)

Insulation resistance

10 MW min. (at 500 VDC) between external terminal and case

Dielectric withstand voltage

2,000 VAC min. for 1 min between external terminal and case

Noise immunity

+1,500 V on power supply terminals in normal or common mode +1 ms, 100 ns for
square-wave noise with 1-ns rise

Vibration resistance

Malfunction:
10 to 55 Hz, 0.5-mm for 10 min each in X, Y, and Z directions
Destruction:
10 to 55 Hz, 0.75-mm for 2 hrs each in X, Y, and Z directions

Shock resistance

Malfunction:
100 m/s? (approx. 10G) for 3 times each in X, Y, and Z directions
Destruction:
300 m/s2 (approx. 30G) for 3 times each in X, Y, and Z directions

Ambient temperature

Operating: -10% to 55%C (with no icing)
Storage: -20% to 65%C (with no icing)

Ambient humidity

Operating: 35% to 85% (with no condensation)

Ambient atmosphere

Must be free of corrosive gas
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Appendix C

Characteristics

Input signal

DC voltage/current (4 to 20 mA, 1to 5V, +9.999 V) 2 channels

A/D conversion method

Sequential conversion system

Sampling time

1.04 ms

Display refresh period

0.1/1.0/2.0/3.0/4.0 s (switch selectable)

Max. displayed digits

4 digits (+9999)

Display 7-segment LED
Polarity display “~" is displayed automatically with a negative input signal.
Zero display Leading zeroes are not displayed

Scaling function

Programmable with front-panel key inputs (range of display: +9999 with a decimal
position of 101 to 10-3)

Display shift function

With front key input in a range between -9999 and 9999, applicable to models
incorporating a display shift function.

2-input operation function

A, A+B,A-B,K-(A+B), (1-B/A)x 100, B/Ax 100

HOLD function

Sampling hold (The data at the rising edge of the TIMING input is held.)
Maximum hold (The maximum data while TIMING input is ON is held.)

Minimum hold (The minimum data while TIMING input is ON is held.)
Peak-to-peak hold (The difference between the maximum value and the minimum
value of the data while TIMING input is ON is held.)

External controls

TIMING: (TIMING input)

HOLD: (Process value held)

RESET: (Maximum/minimum data reset, measurement reset)
ZERO: (Forced zero)

BANK: (Selection of one bank out of 8 banks of set values)

Comparative output
hysteresis setting

Programmable with front-panel key inputs (001 to 999 digits).

Timing delay

1.99 s max.

Output OFF delay

1.99 s max.

Other functions

Set values protect, average value comparison mode, setting of number of process
values to average (1, 2, 4, 8, 16, 32, 64, 128, 256, 512, 1024, 2048, 4096, 8192)

Output configuration

Relay contact outputs (5 or 3 outputs), Transistor outputs (NPN open collector)
(BCD, linear, and communications models are available by special order)

Delay in comparative outputs

Normal parameter: 6.24 ms
Sampling HOLD parameter: 5.20 ms

Enclosure rating

Front panel: IEC IP50
Rear case: IEC IP20
Terminals: IEC IP0O0

Memory protection

Non-volatile memory (EEPROM)

Measuring Ranges

Input range Measuring Input impedance Reliability (at 25 %+5%C) Instantaneous
range overload
410 20 2.40t026.00mA |10 W 1-ch. input: +0.1%FS +1 digit +200 mA
max.
1to5 0.600t0 6.500V |1MW 2-ch input: +0.2%FS +1 digit +200 V
max.
9.999 +9.999 V 1MW +200 V
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List of Factory-set Parameters

Setting level Parameter Displayed characters Initial value
Level 1 Set value L5t0to 7 HH 9355
H 9359
L 05559
LL 05555
Hysteresis HYS oot
Prescaling SCAL X2 £000
Yo 2000
X1 100
Y1 100
Decimal 0000
Display shift Shift value Crlls oooo
Shift protect P05 aFF
K constant HSEE - 0ooo
Linear output range L5EE LH 5555
LL 05555
Set value protect Prak aFF
Level 2 Input range Cn - qiza
Display refresh period ol 5P --- FRSE
Process values averaging AuE - B
TIMING-delay IE] - 0.oo
OFF-delay oFld - 0.oo
Unit no. tlna - oo
Baud rate &FS - SE00
Level 3 Operating parameter 1 Fln i --- A
Operating parameter 2 Flnd --- afFF
Operating parameter 3 Flind nara
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A

application examples
checking height differences, 76

detection of the protruding portion of cylindrical objects, 78

Display Shift Function Models, 78

Forced Zero RAM Models, 79

height measurement/discrimination of objects, 70
measurement of discs, 72

measurement of plate thickness, 74

averaging, number of process values to average, 2, 33

B

bank indicators, K3TS with Set Value LED Display, 6
bank selection, 2, 13
baud rate, 47

C

COM, 12
common input terminals, 12
communications unit number, 46

comparative output response time
relay output, 64
setting parameters, 64

comparative output status indicators
K3TS with Set Value LED Display, 6
K3TS with Thumbwheel Switches, 8

D

DATA TEACH key
K3TS with Set Value LED Display, 7
K3TS with Thumbwheel Switches, 9

device failure, 82
dimensions, 16

Display Key
K3TS with Set Value LED Display, 7
K3TS with Thumbwheel Switches, 9

display refresh period, 2, 39

display shift function
setting shift protect, 62
settings. See setting

F

factory-set parameters list, 91

Index

features, 1
forced zero, 2, 53

front panel nomenclature and functions
K3TS with Set Value LED Display, 6
K3TS with Thumbwheel Switches, 8

H

HOLD, 13, 53
hold measured value, 3

hysteresis, 2
setting, 41

I

input range, 3, 32

inputs, 12
bank selection, 13
COM, 12
common input terminals, 12
HOLD, 13
power, 12
RESET, 12
TIMING, 13
timing sensor power supply, 12
ZERO, 13

K

K constant, 2, 38

L

Level Key
K3TS with Set Value LED Display, 7
K3TS with Thumbwheel Switches, 9

linear output range, 44

M

maximum/minimum values
resetting, 3, 51
retaining, 3, 51

models
options, 83
sensors, 85
standard, 83
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O

OFF-delay, 2, 42

operating parameter 1, 2-input, 25

operating parameter 2, previous average value comparison, 27

operating parameter 3, holding data (TIMING input), 29

operating parameters, 2

operation keys
DATA TEACH key, 7, 9
Display Key, 7,9
K3TS with Set Value LED Display, 7
K3TS with Thumbwheel Switches, 9
Level Key, 7, 9
Shift Key, 7, 9
Up Key, 7,9

operations
RUN mode, 49
special functions, 55

operations in RUN mode
changing set values, 50
checking set values, 49
forced zero, 53
HOLD, 53
resetting maximum/minimum values, 51
retaining maximum/minimum values, 51

output type change, 82
output type error, 82
outputs, 14

overflow, 82

P

panel mounting, 16

parameter
before setting the parameters, 20
operations, 49
setting, 25
setting procedure, 22

parameters
for display, 36
for output, 40

parameters by functions, 24

parameters for each model
Set Value LED Display Model, 22
Thumbwheel Switches Models, 23

power, 12
prescale value, 2
prescaling, 36

process value display
K3TS with Set Value LED Display, 6
K3TS with Thumbwheel Switches, 8

protecting set values, 43
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PV display
K3TS with Set Value LED Display, 6
K3TS with Thumbwheel Switches, 8

PV display status indicators
K3TS with Set Value LED Display, 6
K3TS with Thumbwheel Switches, 8

R

ratings, 89
RESET, 12
RUN mode, 49

S

sampling time. See comparative output response time

sensors, 85

linear, 18, 85
displacement, 85
linear proximity, 86
pressure, 86

timing, 18, 86
photoelectric, 87
proximity, 87

set value display, K3TS with Set Value LED Display, 6

set values, 2, 40
changing, 2, 50
checking, 2, 49
protecting, 2, 43

setting, 2
baud rate, 47
communications unit number, 46
display refresh period, 39
display shift function, 61
for display, 36
for each model, 22
for output, 40
hysteresis, 41
K constant, 38
linear output range, 2, 44
OFF-delay, 42
prescaling, 36
set values, 40

setting procedure, 21
setting the parameters, level of setting mode and parameters, 20

Shift Key
K3TS with Set Value LED Display, 7
K3TS with Thumbwheel Switches, 9

special functions, 55
teaching function, 57
test function, 55

specifications, 89
SV display, K3TS with Set Value LED Display, 6

SV display status indicator, K3TS with Set Value LED Display,
6
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T

teaching function, 3, 57

test function, 55

test mode, 3

thumbwheel switches, K3TS with Thumbwheel Switches, 8
TIMING input, 13

timing sensor power supply, 12

TIMING-delay, 2, 35

troubleshooting guide, 82

U

underflow, 82

unit
K3TR with Set Value LED Display, 7
K3TS with Thumbwheel Switches, 8

Up Key
K3TS with Set Value LED Display, 7
K3TS with Thumbwheel Switches, 9

Z

ZERO, 13
zero-shift, 2, 53
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Revision History

A manual revision code appears as a suffix to the catalog number on the front cover of the manual.

Cat. No. Z79-E1-2A

I— Revision code

The following table outlines the changes made to the manual during each revision. Page numbers refer to the

previous version.

Revision code

Date

Revised content

1

October 1991

Original production

1A

June 1992

Page 67: Z4W-VS changed to Z4W-V and KSET = 20.00 changed to KSET =
70.00 in the bottom diagram.

Page 82: The information in “Delay in comparative inputs” of the Characteristics
table has been replaced.

1B

November 1992

Page 18: Information about short-circuiting terminals has been added after the
diagrams in 5-2 Timing Sensors.

October 1993

Page 6: Information added to PV display status indicator row in table.

Page 7: DATA TEACH key row corrected.

Page 12: INB- corrected to INB+ for the terminal configuration. Open collector
configuration for the common input terminals corrected.

Page 13: Circuit diagram in table corrected.

Page 18: Information added after the note.

Page 20: Setting level 1 column in diagram corrected.

Pages 22 to 24 : Model numbers added to table. Prescale value row added to
table.

Page 24: Prescale value row in table corrected.

Page 26: Information added after graphic.

Page 36: Information added after second paragraph.

Page 37: Decimal points in display graphic added.

Pages 53, 54: Forced Zero operation information corrected.

Pages 57, 59: First sentence was rewritten.

Page 59: Decimal point in display graphic added.

Page 61,62: New subsection added.

Page 63 to 67: New section added.

Page 70: Last sentence rewritten.

Page 70: Level 2 data corrected.

Page 71: Application examples added.

Page 75: Series number information corrected.Note 4 added.

Pages 77, 78: Sensor models added to the lists.

Page 82: Sampling period changed to sampling time and data for it corrected.
Page 83: Display shift rows added.

Page 85: Table replaced.

Page 87: Information corrected in table.

Page 90: Display shift function row added.

2A

August 1997

Page 54: Paragraph added to Difference between K3TS with Forced Zero RAM
Specifications and Standard K3TS.
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