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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 precautions in this manual. Always heed
the information provided with them. Failure to heed precautions can result in injury to people or dam-
age to the product.

&DANGER Indicates information that, if not heeded, is likely to result in loss of life or serious injury.

&WARNING Indicates information that, if not heeded, could possibly result in loss of life or serious injury.

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

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 operation
of the product.

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

© OMRON, 1998

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:

This manual describes the installation and operation of the KBNR Frequency/Rate Meter and includes the
sections described below.

Please read this manual carefully and be sure you understand the information provided before attempting
to install and operate the KSNR.

Section 1 describes the functions of the KBNR. The main components are also described.

Section 2 provides instructions required for mounting and wiring the K3NR.

Section 3 provides instructions for setting the parameters of the K3NR.

Section 4 provides instructions for operating the K8NR in RUN mode.

Section 5 provides information on the teaching function, output test, and maintenance mode.

Section 6 provides information on the use of the KSNR with the BCD Output Board.

Section 7 provides information for troubleshooting the KSNR

The Appendices provide specifications, a list of settings, a list of standard models, and a list of available
menu items.

&WARNING Failure to read and understand the information provided in this manual may result in
personal injury or death, damage to the product, or product failure. Please read each
section in its entirety and be sure you understand the information provided in the section
and related sections before attempting any of the procedures or operations given.

ix



PRECAUTIONS

This section provides precautions for using the K3NR Frequency/Rate Meter and related devices.

The information contained in this section is important for the safe and reliable application of the K3NR. You must read

this section and understand the information contained before attempting to set up or operate the K3NR.

1 General PreCautions . . . ..ottt i ettt e e e e e e e e e
2 Safety Precaltions . ... ..ottt e
3 Application Precautions . . . . ... ...t
4NOise Prevention . ... ... ...

xi



Application Precautions

Section 3

1 General Precautions

The user must operate the product according to the performance specifications
described in the operation manuals.

Before using the product under conditions which are not described in the manual
or applying the product to nuclear control systems, railroad systems, aviation
systems, vehicles, combustion systems, medical equipment, amusement ma-
chines, safety equipment, and other systems, machines, and equipment that
may have a serious influence on lives and property if used improperly, consult
your OMRON representative.

Be sure to read this manual before attempting to use the product and keep this
manual close at hand for reference during operation.

2 Safety Precautions

&WARNING Never attempt to disassemble any Units while power is being supplied. Doing so

may result in serious electrical shock or electrocution.

&WARNING Never touch any of the terminals while power is being supplied. Doing so may

result in serious electrical shock or electrocution.

3 Application Precautions

xii

Observe the following precautions when using the product.
¢ Always use the power supply voltage specified in the specifications.

¢ Do not use the product in locations subject to flammable gases or combustible
objects.

* Be sure to confirm terminal names when wiring.

» Be sure to tighten the screws on the terminal blocks.

Observe the following precautions when mounting the product.

e Mount the product on level surfaces.

e Mount the product on a panel which has a thickness of 1 to 3.2 mm.
Do not mount the product in the following places.

e Locations subject to strong shock or vibration.

e Locations subject to temperature or humidity exceeding the rated levels or
where icing is liable to occur.

¢ Locations subject to dust.

o Locations subject to corrosive gases (particularly sulfuric gases or ammonium
gases).

e Locations subject to direct sunlight or outdoor conditions.

e Locations near devices (high-frequency welders or high-frequency sewing
machines) that produce high-frequency noise.



Noise Prevention Section 4

4 Noise Prevention

Provide the following countermeasures when using the product in an environ-
ment where the product is exposed to noise.

« Countermeasures for protecting the product against high-frequency noise or
abnormal voltages.

Line filter

]
]

Power | Frequency/Rate
input Meter

H -l H

N +
Signal| Frequency/Rate | Power 7
input | Meter input —

o Countermeasures for protecting the product against inductive noise produced
from the input line.

BEEVA A\ :
) Frequency/Rate
Meter
S \L \/ -
2-conductor shield wire

xiii



SECTION 1
Introduction

This section describes the functions of the K3NR. The main components are also described. Refer to the remaining sections of
this manual for the operation of the K3NR and its menus in detail.

1-1  Features . ..ot e e 2
1-2  Frontofthe Meter . .......... ... . e e e e 4
1-3  Rearof the Meter . ... .o e e e e 7
I-4  MOAeS . .ot e 8
1-5 Communications Function ... ............. . . .. . i e 9



Features

Section 1-1

1-1  Features

The K3NR Frequency/Rate Meter displays desired values after converting input
pulses.

The K3NR has the following functions.

Operating mode

Function

1 Displays rotational or circumferential speed of a single input.

2t05 Displays the calculation results of two rotational inputs.

6 Displays passing time calculated from the frequency and process length of a single input.

7 Counts and displays the number of pulses.

Measurement

Prescaling

Comparative Output
Selection

Linear Output
BCD Output

Communications Output
HOLD

The internal system clock counts the ON/OFF time (T) of sensor input or other
input and automatically calculates the frequency. The number of revolutions is
calculated from the result of the frequency multiplied by 60.

HEE

Sensor input pulse ON/OFF time (T) = [P

Frequency (f) = 1?

» Rotational speed (rpm) = f x 60

¢ Circumferential speed = Circumference x revolutions

» Passing time = Length of processing/Circumferential speed

¢ Pulse counting

If there is any pulse input, the input will be automatically converted numerically
and displayed.

The number of input pulses is converted into a desired value.

Enables the K3NR to display the revolutions or rotational speed. It is necessary
to multiply the number of pulses per revolution or circumference by a certain fac-
tor. This factor is called the prescaling value.

Example:
[.
I 1

Proximity Sensor

rpm=fx60xa

f: Input pulse frequency (number of pulses per second)
a: Prescale value

If there are five pulses per rotation, the accurate rotational
speed can be calculated if a = 1/5 (- 0.2=2 x 1071).

Comparison output patterns can be selected from the standard, level, or zone
output depending on the application.

Refer to Comparative Output Patterns, page 80.
Refer to Linear Output Range, page 83.

A digital data output format where every four binary bits is numerically equivalent
to one decimal digit.

Refer to Section 7 BCD Output.
Refer to the Communications Manual.

HOLD is an external input which is used to stop the A/D process and freeze the
display. The comparative, linear, and BCD outputs are also retained.

Refer to 5-3 External Input Signals for details.



Features

Section 1-1

RESET

Teaching

Output Test

Hysteresis

Startup Compensation Time

Remote/Local Selection

Process Time for Averaging
Measured Value

Auto-Zero Time

RESET is an external input to reset the present max./min. values and counting
values. The process value when the RESET is ON is set as the maximum and
minimum values. The counting value is reset to zero. The max./min. values and
counting values can be reset using the front panel keys.

Refer to pages 104 and 105.

The K3NR is provided with a teaching function that can set an actual measured
value as a setting value without key input.

This function is useful for setting parameters while checking the operating status
of the K3NR.

The teaching function can be used to set the set and prescaling values. It can be
also used to set the linear output range of the K3NR with a Linear Output Board.

Refer to 6-1 Teaching Function for details.

This function is convenient for checking a system to which the K3NR is con-
nected, especially when some inputs cannot be operated. The K3NR simulates
an input to check the output conditions.

Refer to 6-2 Output test for details.

The established setting value includes a hysteresis setting to prevent “chatter-
ing” of the output when the measured value fluctuates in the vicinity of the setting
values.

Hysteresis is enabled when the measured value is starts to become smaller than
the HH and H setting values and larger than the LL and L setting values.

Refer to Hysteresis, page 78.

The startup compensation time parameter keeps the measurement operation
from sending an unnecessary output corresponding to instantaneous, fluctuat-
ing input from the moment the K3NR is turned ON until the end of the preset peri-
od.

Refer to Startup Compensation Time, page 74.

The K3NR can be operated remotely through a host computer or locally with key
inputs.

Remote Mode: For programming remotely by downloading setup parameters
from a host computer via RS-232C, RS-485, or RS-422.

Local Mode: Programming is performed with the front panel key input.
Refer to Remote/Local Programming, page 86.

Setting process time for averaging measured value prevents the display from
fluctuating due to unstable input.

Refer to Process Time for Averaging Measured Value, page 72.

The input pulse frequency does not drop to zero perfectly due to the estimated
frequency calculation of the KBNR. Therefore, the K3NR has a function to cali-
brate the frequency to zero forcibly should no input pulse be received for a cer-

tain period. The period during which no pulse is received before the K3TR sets
the frequency to zero is called “auto-zero time.”

Refer to page 62.



Front of the Meter

Section 1-2

1-2 Front of the Meter

Comparative output PV display Status indicators
status indicators

]/ 2

SV display status
indicators

Teaching indicator

Unit of measure

Escape Key

SV display

RESET/TEACH Key

Mode Key

Shift Key

PV Display

SV Display (Setting value
LED Display Models Only)

Comparative Output Status
Indicators

Five-digit (—19999 to 99999), seven-segment, 14.2-mm-high LED display with a
programmable decimal point.

The displays show the process value, maximum value, minimum value, opera-
tions/parameters when setting, and error messages.

K3NR-[I[IJA Basic Model

RUN Mode: Displays the process, maximum, and minimum values. Also
displays setting values while the SV indicator is lit. When
changing a value, all digits other than those that can be set be-
come dimmer.

Setting Mode: Displays the menu, parameter, or setting value. When chang-
ing a value, all digits other than those that can be set become

dimmer.
K3NR-JCI[IC Set Value LED Display Model
RUN Mode: Displays the process, maximum, and minimum values.

Setting Mode: Displays the menu and parameters.

RUN Mode: Displays comparative set values. When changing a value, all
digits other than those that can be set become dimmer.

Setting Mode: Displays setting values. When changing a value, all digits other
than those that can be set become dimmer.

Indicates the status of the comparative output.



Front of the Meter Section 1-2

Status Indicators HOLD Indicator
Lit when the HOLD input signal is ON.

MAX Indicator

Lit when the value displayed on the PV display is the maximum value.
MIN Indicator

Lit when the value displayed on the PV display is the minimum value.

PROG Indicator
Lit when the setting mode menu is displayed. The indicator flashes while param-
eters are displayed.

Teaching Indicator Lit when displayed parameters can be set in teaching operation. The indicator
flashes when the process value is indicated as a setting value.

SV Display Status Indicators Indicates which set value is on the PV or SV display.
Unit of Measure Attach the appropriate label showing the unit of measure (enclosed).
Escape Key Used to select the process, maximum, or minimum value to be displayed on the

PV display in RUN mode.

ESC

ESC ESC
Process value Maximum value || Minimum value

Used to return from the setting, protect, or maintenance mode to the RUN mode.

This key is also used to return to the previous operation during the setting, pro-
tect, or maintenance mode.

Mode Key Displays a setting value (out of HH, H, L, and LL setting values in this order) on
@ the PV display in RUN mode when this key is pressed. Unless another operation
key is pressed within five seconds after this key has been pressed, the display

automatically changes to the one for process values.

HH is lit. His lit. L is lit. LL is lit.
Process value @ HH : ; ; ;
: > settin > H settin 3 L settin - LL settin
Maximum value value ? value d value ’ value ’
Minimum value
No key input No key input No key input No key input
for 5 seconds. for 5 seconds. for 5 seconds. for 5 seconds.
-t

In the RUN mode, this button terminates the measurement process and allows
you to enter the setting mode, advancing through the menus and parameters.

=2 =2 ==

Menu 1 — Menu 2 p---- [ Menu n

Parameter 1 —®| Parameter 2 === | Parameter n

t

In the setting mode, this button will store changes in the non-volatile memory
while at the same time advancing the display to the next menu item.




Front of the Meter Section 1-2

Up Key Used to select a parameter to be displayed for setting value change.
Used to increment the current digit in the setting value by one.

A — A

(

\ng
L

The value increases in the following order:
0,1,2,3,4,5,6,7,8,9, (1), and (-)

Only the leftmost digit will be displayed if the value is set to “—1” or* —-.”
The value will be set to 0 if this key is pressed when “9” or “—” is displayed.

Shift Key Used to change the parameter displayed in setting mode.
Used to scroll the digit to the right of the presently displayed digit.

0
e’
u]

o’
LY

g
L

o
[

RESET/TEACH Key Used to reset the maximum value, minimum value, or counting value in RUN

mode.
/TEACH

Used to select the teaching function. Refer to 6-1 Teaching Function for details.



Rear of the Meter Section 1-3

1-3 Rear of the Meter

Terminal arrangement varies depending on the selected Output Board.

For wiring, refer to Section 2 Setup.

K3NR with Relay Output Board, K31-C1, -C2, -C5

K3NR with Transistor Output Board, K31-T1, -T2

K3NR with Linear Output Board, K31-L1, -L2, -L3, -L4, -L5, -L6, -L7, -L8, -L9, -L10
K3NR with RS-485 Output Board, K31-FLK2, -FLK5

Output Board ]
—-—"‘"l

/7

/1

Input Board ]

K3NR with BCD Output Board, K31-B2, -B4

Output Board ]

-
@ 0000000000000 00000

[ 0000000000000 00000O0 ]
.

)0 ofof -
EEEEEEEE

77,L

Input Board ]

K3NR with RS-232C Output Board, K31-FLK1

Communications
—1 Output Board

@ 000000000000 @
[ 0000000000000

T
\L Input Board




Modes Section 1-4

K3NR with RS-422 Output Board, K31-FLK3

Communications \

L Output Board NS

Terminator

:\(
\ Input Board

K3NR with RS232C + Transistor Output Board, K31-FLK4
K3NR with RS-422 + Transistor Output Board, K31-FLK6

[ Communications \

Qutput Board N~
ON 0000 0000
B old e

7
& 0]Ie) l_l

EEEE S Sgy—

Transistor
=1 Output Board

[ Terminator

1-4 Modes

The following four modes are available.

* RUN mode for normal operations (see Section 5 Operations in RUN Mode)
¢ Setting mode for initializing parameter input (see Section 4 Parameter Setting)
¢ Protect mode for lock-out configuration (see 4-1 Protect Mode)

e Maintenance mode for initialization (see 6-3-2 Initialization)

Refer to the following for the relationship among these modes and selection of
the modes.

Press the Mode and Shift Keys
while turning on the K3NR.

Power on

Maintenance mode
Press the Escape and up

Keys for 1 second.
Protect mode I

Setting mode I

RUN Mode K3NR is in RUN when the K3NR is turned ON.

The K3NR in this mode provides an output signal as a result of the comparison of
the measured and setting values.



Communications Function

Section 1-5

Setting Mode

Protect Mode

Maintenance Mode

The basic model in this mode usually displays the process value. The maximum
and minimum values are displayed by pressing the Escape Key. The parame-
ters and setting values are displayed by pressing the Mode Key.

Refer to Section 5 Operations in RUN Mode for RUN mode in detail.

Values are set in the K3NR in this mode by key input or using the teaching func-
tion.

Refer to Section 4 Parameter Setting for value setting by key input and 6-1
Teaching Function for the teaching function in detail.

Use this mode to prohibit some operations in order to lock out the setting values.
Refer to 4-1 Protect Mode for details.

The setting values are reset to factory-set values in this mode. Refer to 6-3-2
Initialization for details.

1-5 Communications Function

RS-232C
RS-422
RS-485

The communications function of the KBNR makes it possible for the host com-
puter to perform the following operations.

¢ Confirmation and change of setting values. Communications conditions can-
not be changed.

* Reading and resetting the maximum and minimum values.
« Confirmation of model data.

Use a model with the Communications Board if the communications function is
required.
Refer to the Communications Manual for the communications function in detail.

Use the K31-FLK1 or K31-FLK4 Output Board to use the RS-232C interface.
Use the K31-FLK3 or K31-FLK6 Output Board to use the RS-422 interface.
Use the K31-FLK2 or K31-FLK5 Output Board to use the RS-485 interface.



SECTION 2
Setup

This section provides instructions required for mounting and wiring the K3NR.

2-1 0 MOUNENG . .ottt et et e e e e e e e 12
2-2 Input Block . ..o 13
2-2-1  Terminal Arrangement . . . ... ....o. ittt e 13
2-2-2  WIring Precautions . . .. ..ot e 14
2-2-3 0 WITINE oottt e 14
2-3 0utput Board .. ... e 16
2-3-1  Terminal ATrangement . . .......... ottt e 16
2-3-2  Relay Output Board . ... ... ... e 18
2-3-3  Transistor and Combination Output Board .............. ... .. ... ... .. 19
2-3-4  Linear Output Board .......... .. .. . . 19
2-3-5 BCDOutputBoard ......... ... . 19

11



Mounting Section 2-1

2-1 Mounting

Dimensions All dimensions are in millimeters.

S N .
Prss 3 -‘c-‘o-’o‘-‘u’-‘ s
Lt HHQO  OH

usg Lo oL LU.E.E.Q.U

48
Hall

A
A4

il
N
R
90

A
v

BHBR IHABAAARARARARE

PV LED Indicator Size

— 3 0| O :E%) | @
T 11
'—’IZ mm a - [_l
0 ,
8.2 mm
12.4 130 2.2

4

A

Lad % -

Panel Cutouts

45+98 + + T

l——— 92i8'8 RE— 75 min.

[ ——— 120 min. —>

Recommended panel thickness is 1 to 3.2 mm.

Do not mount more than one Unit closely in the horizontal or vertical direction. Be
sure to keep the distance between adjacent Units.

12



Input Block Section 2-2

Mounting Method

Panel

1,2, 3... 1. Insert the K3NR into the mounting hole on the panel.
2. Hook the fixture claws onto the side holes.

3. Mount a fixing metal to the right and left sides as shown above and while
keeping them in balance, alternately tighten each screw until the ratchet be-
comes idle.

2-2 Input Block

2-2-1 Terminal Arrangement

Sensor power supply

(80 mA max. at 12 VDC) ___m

+ — COM _[BANK1 | BANK2
1011112 (13 (14 15|16 | 17

©

112345678

HOLDJ)RESE'i COM
100 to 240 to VAC

i I 121024 VDC

Open collector  Voltage pulse
input input

INA- INB  INA INB

Note Voltage pulse input is available for the KANR-NBI[J-[J[1.

13



Input Block

Section 2-2

2-2-2 Wiring Precautions

2-2-3 Wiring
Power Supply
Open Collector Input

Voltage Pulse Input

Auxiliary Power Supply

14

¢ Do not make any mistake in polarity when supply DC power to the K3NR.

¢ Do not wire power lines alongside the signal lines of the K3NR in order to pre-
vent the K3NR from noise interference.

» Wire the terminal block with crimp terminals.
¢ Tighten each screw to a torque of 0.78 N ¢ m (8 kgf « cm).

Apply 100 to 240 VAC or 12 to 24 VDC to terminals 8 and 9.

Connect the pulse output from sensor A to terminal 1.
Connect the pulse output from sensor B to terminal 2.

Terminals 10 and 11 are exclusively used for a power supply with an output of
80 mA at 12 VDC to sensor A or B. If power is supplied to the sensor A or B from a
different power source, do not use terminal 10. Do not connect a sensor with
open collector output to terminal 10.

Refer to the following for sensor connections.

Sensor (with NPN output) Sensor (with PNP output)

+12V +12V
| o—»@ I —O—(0
INA/INB
INA/INB
| GND | GND

+—0—»0 o—»0

* Residual voltage with sensor turned on: 3 V max.
» Current leakage with sensor turned off: 1.5 mA max.

« Switching load current: 20 mA or greater. Must be able to dependably switch
a load current of 5 mA max.

Photoelectric sensors, proximity sensors, rotary encoders, and relays can be
connected as sensors to the KSNR.

Connect the pulse output of sensor A to terminal 3.
Connect the pulse output of sensor B to terminal 4.

Terminals 10 and 11 are exclusively used for a power supply with an output of
80 mA at 12 VDC to sensor A or B. If power is supplied to the sensor A or B from a
different power source, do not use terminal 10. Do not connect a sensor with
voltage pulse output to terminal 10.

Refer to the following for sensor connections.

Sensor 12V

INN&B @

GND,

O

H level (sensor output ON): 4.5 to 30 VDC
L level (sensor output OFF): —30to 2 VDC

Terminals 10 and 11 are exclusively used for power supply to sensors with an
output of 80 mA at 12 VDC * 10%.



Input Block

Section 2-2

External Signal Input

HOLD Input
RESET Input
BANK Input

Connect external signal inputs to terminals 5 through 7 and 13 through 15. Ter-
minals 7 and 13 are connected to each other internally.

—-—O/O-—-—b@ HOLD Yogll® ({5 BANK2
—O O—»®) RESET O~ O—{d BANKT

———————>@ COM »(3 com

................................

Connect HOLD input to terminal 5.
Connect RESET input to terminal 6.
Connect BANK inputs to terminals 14 and 15 for BANK1 and BANK2.

If open collector input is used as external signal input, the transistor must satisfy
the following conditions.

» Residual voltage with transistor turned on: 3 V max.
» Current leakage with transistor turned off: 1.5 mA max.
» Switching load current: 20 mA or greater.

Approximately 5 V is imposed between COM and terminals 5 to 7 with a current
flow of approximately 18 mA (a nominal value) at the time of external input short-
circuiting.

15



Output Board

Section 2-3

2-3 Output Board

2-3-1 Terminal Arrangement

K3NR with Relay Output Board, K31-C1, -C2. -C5
K3NR with Transistor Output Board, K31-T1, -T2
K3NR with Linear Output Board, K31-L1, -L2, -L3, -L4, -L5, -L6, -L7, -L 8, -L9, -L10
K3NR with RS-485 Output Board, K31-FLK2, -FLK5

18 (19(20|21|22|23 (242526
10111 112 018 L1516 117
12 31415 671819
K3NR with BCD Output Board, K31-B2, -B4
20\\ /37
~ 7
OB ) @) B EIE)E) §I636) 6960 6D
1 OOOOWBHEDEVOHEEVBBOB®.
10011 12 013 114 15 )16 17
T2 415167 819
K3NR with RS232C + Transistor Output Board, K31-FLK4
OI01GI0)
ﬁ@@@@@
10 2013 14 15 018 17
T2, 3 14,5 868 71819

16
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Output Board

K3NR with RS-422 + Transistor Output Board, K31-FLK6

[ @@@@@@@@\ [ @@@@@@@@\

10 1112113114 115116 1 17
112103 4,586 7 819
K3NR with RS-232C Output Board, K31-FLK1
14 25
Ny

10111112113 14 15| 16
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{ad
i
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i
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6o

K3NR with RS-422 Output Board, K31-FLK3

Section 2-3
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Output Board

Section 2-3

2-3-2 Relay Output Board

The following figures show the connections for relay output.

18

K3NR with 3 Relay
Output Boards,

K31-C1
{9 COM
H
@ comparative
@ output
COM

K3NR with 5 Relay
Output Boards,
K31-C2

com
HH comparative

output
:/O—® H comparative

output

— @) com

24 COM COM

L comparative
output

o—@ L

comparative
(26 output

o—@ o—@
PASS —O\_® PASS
output output

o—®

o—@

LL comparative
output

K3NR with 5 Relay
Output Boards,
K31-C5

CoM
‘,__O——-'._@ HH comparative
output
_O’1_® H comparative
output
— @) com

PASS
—O\_® output

@ L comparative
output

) LL comparative
output

The following contact output conditions are required.

5 A (resistive load) at 250 VAC
1.5 A (inductive load) at 250 VAC
5 A (resistive load) at 30 VDC
1.5 A (inductive load) at 30 VDC



Output Board Section 2-3

2-3-3 Transistor and Combination Output Board

K3NR with RS232C + 5
Transistor Output Boards,
K31-FLK4

K3NR with RS-422 + 5
Transistor Output Boards,
K31-FLK6

K3NR with Transistor Output
Board, K31-T1 or K31-T2

K3NR with Linear Output Board,
K31-L4, -L5, -L6, -L9, -L10

K3NR with RS-485 + 5 Relay
Output Boards, K31-FLK5

K3NR with BCD Output
Board, K31-B2 or K31-B4

HH comparative
output

HH comparative
output

HH comparative
output

H comparative
output

H comparative
output

H comparative
output
PASS output

PASS output PASS output

1V
]

L comparative

L comparative
output

output

L comparative
output

|
e

|

508

LL comparative
output

LL comparative
output

LL comparative
output

COM COM

54

COM

The following transistor output conditions are required.

Maximum rated voltage: 24 VDC
Load current: 50 mA
Current leakage with transistor turned off: 100 pA

2-3-4 Linear Output Board

The following figures show connections for linear output.

K3NR with Linear
Output Board,
K31-L1 or K31-L4

+

K3NR with Linear
Output Board,
K31-L2 or K31-L5

K3NR with Linear
Output Board,
K31-L3 or K31-L6

+

O & [ ®
4 t0 20 mA 1to5V 1 mV/10 digit
L o L1 L @

The following linear output conditions are required.

Linear output Permissible load Resolution Output error
resistance
41020 mA 600 Q max. 4096 +0.5% FS
1to5V 500 Q min. 4096 +0.5% FS
1 mV/10 digit 1 KQ min. 4096 +1.5% FS

2-3-5 BCD Output Board

Refer to Section 7 BCD Output for the terminal arrangement and interface.

19



SECTION 3
Operating Modes

This section provides information on the basic functions of each operating mode.

3-1 Rotational/Circumferential Speed: F { ... ... ... ... .. . . . 22
3-2  Absolute Ratio: F& ... o 25
3-3  Error Ratio: Fa .. 28
3-4  Rotational Difference: FX .. .. ... . . 31
3-5 Flow Rate Ratio: F5 ... . 34
3-6  Passing Time: Fh . ... o 37
3-7  Pulse Counting: F ... e 40
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Rotational/Circumferential Speed: ~ /

Section 3-1

3-1

22

FUNCTION

SETTING

REFERENCE

Application example

Basic Operation

Rotational/Circumferential Speed: - /

<>

’ Measures the rotations of the roll.

Multiplies the input frequency (Hz) of INA by 60 and displays the result in rpm.
When the appropriate prescale value is selected, the rotational speed of the ob-
ject is displayed. Obtain display value D as follows:

D=fAx60xa

fa: Input frequency of INA (Hz)

o Prescale value

INB input will be ignored.

ltem Unit of display Prescale value
Rotations rpm 1/N
rps 1/60N
Frequency of input Hz 1/60
pulse
kHz 1/60000
Rotational speed mm/s 10007d/60N
cm/s 1007td/60N
m/s 1td/60N
m/min Ttd/N
km/h 0.06md/N

Where,

N: Number of pulses per rotation
nD: Length (m) of one rotation

Example:

Displaying rotations (rpm) on condition that there are two pulses per revolu-

tion.

Prescaling value (o)) = 1/2 = 0.5 = 5.0000 x 10~
Prescale value = X x 10Y (X: mantissa, Y: exponent)
X (mantissa) of input A = 5.0000
Y (exponent) of input A = —1

Refer to 4-2 Setting Mode.



Rotational/Circumferential Speed: ~ /

Section 3-1

Hold Measured Value

When the HOLD input is turned ON, measurement stops and the input mea-

sured just before the HOLD input turned ON is held. While the HOLD input is
ON, the K3NR holds display output, comparative output, and BCD output.

When the comparative output from the Output Board is connected to the
HOLD input terminal, the value measured immediately after the occurrence
of an error can be obtained.

Performance Characteristics

Accuracy of measurement

+0.006% rdg * 1 digit (ambient temperature: 23°C + 5°C)

Measurement range

Sensor with transistor output: 0.5 mHz to 50 kHz
Sensor with relay output: 0.5 mHz to 30 Hz

ON/OFF pulse width

Sensor with transistor output: 9 us min.

Sensor with relay output: 15 ms min.

Response time

Output configuration

Relay output

Transistor
output

BCD and
transistor output

Linear and
transistor output

Communication
and transistor
output

Comparative output | 200 ms max.

BCD output

Refer to page 115.

Linear output

220 ms max.
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Rotational/Circumferential Speed: ~ /

Section 3-1

Available Functions

Available functions in this mode are indicated as “Yes” in the following table.

Menu Function Displayed Availability | Reference
Character page
Max./Min. value display and reset Yes 103
Estimated frequency calculation Yes 129
Su5EE Set value bank no. of set values S.bARF Yes 50
(See note 2) HH set value SUXHH
H set value Sux. H
L set value Sux. L
LL set value SuxlL
PaLCL Select bank no. of prescale value F.hAAF Yes 54
Prescaling value of input A Yes
X (mantissa) PSxAS
Y (exponent) Fox RY
Prescaling value of input B No
X (mantissa) PSx.ba
Y (exponent) Pox LY
Decimal point position dELP X Yes
SEEUR Operating mode Flnl Yes 58
Input A sensor type CLrA Yes 60
Input B sensor type Lrb No
Auto zero time of input A Yes 62
X (mantissa) zrofo
Y (exponent) ZrofRY
Auto zero time of input B No
X (mantissa) Zrabs
Y (exponent) ZrobY
Display time unit ECAE No 65
Communications unit no. (See note 1) L-ro Yes 67
Baud rate (See note 1) hF5 Yes
Word length (See note 1) LEm Yes 69
Stop bits (See note 1) Shik Yes
Parity bits (See note 1) Frey Yes
ofk Process time for averaging measured value il Yes 72
Startup compensation time SECARE Yes 74
Power failure memory nfro No 76
Hysteresis (See note 1) Y5 Yes 78
Comparative output pattern (See note 1) C-glt Yes 80
H linear output range (See note 1) L5EEH Yes 83
L Linear output range (See note 1) LEEEL Yes
Remote/Local programming (See note 1) L Yes 86

24

Note 1. The availability of the parameters depends on the type of selected Output

Board.

2. The selected bank number will be displayed where an asterisk (*) appears.




Absolute Ratio: -

Section 3-2

3-2 Absolute Ratio: -~

FUNCTION

SETTING

REFERENCE

Operation example

y the rolls.

Basic Operation

Q Measures the
Q‘ rotation ratio of
--.....

Displays the absolute ratio of the frequencies of INA and INB in percentage. Ob-

tain display value D as follows:

fg
D (%) = 2% x 100
fA X Ol
fa: Input frequency of INA (Hz)
fg: Input frequency of INB (Hz)
o: Prescale value of INA
B: Prescale value of INB
Mode Unit of display | Prescale value
Absolute ratio % Na and Nb or
nida/Na and
ntdb/Nb

Where,

Na: Number of pulses per revolution from A input
Nb: Number of pulses per revolution from B input
nda: Circumference (m) per revolution for A input
ndb: Circumference (m) per revolution for B input

Example:
Displaying absolute revolution rate using two rotary encoders each with
1,000 output pulses per revolution.

Prescale value of INA () = 1/1000 = 0.001 = 1.0000 x 103
Prescale value of INB (B) = 1/1000 = 0.001 = 1.0000 x 1073
Prescale value = X x 10Y (X: mantissa, Y: exponent)

X (mantissa) of input A = 1.0000

Y (exponent) of input A = -3

X (mantissa) of input B = 1.0000

Y (exponent) of input B = -3

Refer to 4-2 Setting Mode.
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Absolute Ratio: - Section 3-2

Hold Measured Value When the HOLD input is turned ON, measurement stops and the input mea-
sured just before the HOLD input turned ON is held. While the HOLD input is
ON, the K3NR holds display output, comparative output, and BCD output.

When the comparative output from the Output Board is connected to the
HOLD input terminal, the value measured immediately after the occurrence
of an error can be obtained.

Performance Characteristics

Accuracy of measurement 10.02% rdg * 1 digit (ambient temperature: 23°C £ 5°C)
Measurement range Sensor with transistor output: 0.5 mHz to 50 kHz

Sensor with relay output: 0.5 mHz to 30 Hz
ON/OFF pulse width Sensor with transistor output: 9 pLs min.

Sensor with relay output: 15 ms min.

Response time Output configuration
Relay output Transistor BCD and Linear and Communication
output transistor output | transistor output and transistor
output

Comparative output | 200 ms max.
BCD output Refer to page 115. | ---
Linear output 220 ms max.
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Absolute Ratio: - Section 3-2

Available Functions Available functions in this mode are indicated as “Yes” in the following table.
Menu Function Displayed Availability | Reference
Character page
Max./Min. value display and reset Yes 103
Estimated frequency calculation Yes 129
SuS5EE Set value bank no. of set values 5.bARH Yes 50
(See note 2)
HH set value Sk H
H set value Sux. H
L set value Sux L
LL set value Suxll
FECL Select bank no. of prescale value F.LARAH Yes 54
Prescaling value of input A Yes
X (mantissa) PSx.AS
Y (exponent) PEX.AY
Prescaling value of input B Yes
X (mantissa) Pox b
Y (exponent) Pox.hY
Decimal point position dECF X Yes
SEEUR Operating mode Flinl Yes 58
Input A sensor type CrA Yes 60
Input B sensor type Lrb Yes
Auto zero timer of input A Yes 62
X (mantissa) ZroAd
Y (exponent) ZrofY
Auto zero timer of input B Yes
X (mantissa) Zrabo
Y (exponent) robY
Display time unit ECAE No 65
Communications unit no. (See note 1) L-no Yes 67
Baud rate (See note 1) hFE Yes
Word length (See note 1) LEm Yes 69
Stop bits (See note 1) Shik Yes
Parity bits (See note 1) Friy Yes
afk Process time for averaging measured value Aol Yes 72
Startup compensation time SECAE Yes 74
Power failure memory rfro No 76
Hysteresis (See note 1) HY5 Yes 78
Comparative output pattern (See note 1) L-ald Yes 80
H linear output range (See note 1) L5EEH Yes 83
L Linear output range (See note 1) LEEEL Yes
Remote/Local programming (See note 1) =L Yes 86

Note 1. The availability of the parameters depends on the type of selected Output
Board.

2. The selected bank number will be displayed where an asterisk (*) appears.
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Error Ratio: 7 Section 3-3

3-3 Error Ratio: -7

FUNCTION

|

Appllcatlo exar ple -
§’
---.

Measures the speed
’ of the conveyor belts
and the error ratio in
the rotation of the
conveyor belts.

Basic Operation
Displays the error ratio of the frequency of INA and INB in percentage. Obtain
display value D as follows:

fgxpB-faxo
D(%):Bf—xo’: x 100
A

fa: Input frequency of INA (Hz)
fg: Input frequency of INB (Hz)
o Prescale value of INA
B: Prescale value of INB

Mode Unit of display | Prescale value
ﬁv Error ratio % Na and Nb or
) nda/Na and
SETTING ntdb/Nb
Where,

Na: Number of pulses per revolution from A input
Nb: Number of pulses per revolution from B input
nda: Circumference (m) per revolution for A input
ndb: Circumference (m) per revolution for B input

Example:
Displaying error ratio of two conveyor speeds (m/min) using two rotary en-
coders each with 100 output pulses per revolution and a circumference of
0.125 m.

Prescale value of INA (o) = 0.125/100 = 0.00125 = 1.2500 x 103
Prescale value of INB (B) = 0.125/100 = 0.00125 = 1.2500 x 103
Prescale value = X x 10Y (X: mantissa, Y: exponent)

X (mantissa) of input A = 1.2500

Y (exponent) of input A = -3

X (mantissa) of input B = 1.2500

Y (exponent) of input B = -3

Refer to 4-2 Setting Mode.

REFERENCE
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Error Ratio: 7 Section 3-3

Hold Measured Value When the HOLD input is turned ON, measurement stops and the input mea-
sured just before the HOLD input turned ON is held. While the HOLD input is
ON, the K3NR holds display output, comparative output, and BCD output.

When the comparative output from the Output Board is connected to the
HOLD input terminal, the value measured immediately after the occurrence
of an error can be obtained.

Performance Characteristics

Accuracy of measurement 1+0.02% rdg * 1 digit (ambient temperature: 23°C £ 5°C)
Measurement range Sensor with transistor output: 0.5 mHz to 50 kHz

Sensor with relay output: 0.5 mHz to 30 Hz
ON/OFF pulse width Sensor with transistor output: 9 pLs min.

Sensor with relay output: 15 ms min.

Response time Output configuration
Relay output Transistor BCD and Linear and Communication
output transistor output | transistor output and transistor
output

Comparative output | 200 ms max.
BCD output Refer to page 115. | ---
Linear output 220 ms max.
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Error Ratio: +7

Section 3-3

Available Functions

Available functions in this mode are indicated as “Yes” in the following table.

Menu Function Displayed Availability | Reference
Character page
Max./Min. value display and reset Yes 103
Estimated frequency calculation Yes 129
Su5EE Set value bank no. of set values S.bARF Yes 50
(See note 2) HH set value SUXHH
H set value Sux. H
L set value Sux. L
LL set value SuxlL
PaLCL Select bank no. of prescale value F.hAAF Yes 54
Prescaling value of input A Yes
X (mantissa) PSxAS
Y (exponent) Fox RY
Prescaling value of input B Yes
X (mantissa) PSx.ba
Y (exponent) Pox LY
Decimal point position dELP X Yes
SEEUR Operating mode Flnl Yes 58
Input A sensor type CLrA Yes 60
Input B sensor type Lrb Yes
Auto zero time of input A Yes 62
X (mantissa) zrofo
Y (exponent) ZrofRY
Auto zero time of input B Yes
X (mantissa) Zrabs
Y (exponent) ZrobY
Display time unit ECAE No 65
Communications unit no. (See note 1) L-ro Yes 67
Baud rate (See note 1) hF5 Yes
Word length (See note 1) LEm Yes 69
Stop bits (See note 1) Shik Yes
Parity bits (See note 1) Frey Yes
ofk Process time for averaging measured value il Yes 72
Startup compensation time SECARE Yes 74
Power failure memory nfro No 76
Hysteresis (See note 1) Y5 Yes 78
Comparative output pattern (See note 1) C-glt Yes 80
H linear output range (See note 1) L5EEH Yes 83
L Linear output range (See note 1) LEEEL Yes
Remote/Local programming (See note 1) L Yes 86

30

Note
Board.

1. The availability of the parameters depends on the type of selected Output

2. The selected bank number will be displayed where an asterisk (*) appears.




Rotational Difference: ~% Section 3-4

3-4 Rotational Difference: -+

FUNCTION Application example

~ Measures the rota-
’ §’ tional difference of
.

RSN the conveyor belts.

Basic Operation
Displays the rotational difference of INA and INB. Obtain display value D as fol-
lows:

D (rpm) =fgx 60 x f —fax 60 x

fa: Input frequency of INA (Hz)
fg: Input frequency of INB (Hz)
o Prescale value of INA
B: Prescale value of INB

[-] Mode Unit of display Prescale value
ﬁ . Rotational rpm INA 1/60Na
TR Difference
SETTING INB 1/60Nb
Hz (Input pulse INA 1/60
frequency)
INB 1/60
mm/sec INA 1000mtda/60Na
INB 10007tdb/60Nb
m/sec INA nda/60Na
INB 1tdb/60Nb
m/min INA nida/Na
INB ndb/Nb

Where,

Na: Number of pulses per revolution from A input
Nb: Number of pulses per revolution from B input
nda: Circumference (m) per revolution for A input
ndb: Circumference (m) per revolution for B input

Example:
Displaying error in frequency (Hz) using two rotary encoders each with 100
output pulses per revolution.

Prescale value of INA (a) = 1/60 = 0.01666... = 1.6666 x 102
Prescale value of INB (B) = 1/60 = 0.01666... = 1.6666 x 1072
Prescale value = X x 10Y (X: mantissa, Y: exponent)

X (mantissa) of input A = 1.6666

Y (exponent) of input A = -2

X (mantissa) of input B = 1.6666

Y (exponent) of input B = -2
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Rotational Difference: ~% Section 3-4
Refer to 4-2 Setting Mode.
REFERENCE
Hold Measured Value When the HOLD input is turned ON, measurement stops and the input mea-

sured just before the HOLD input turned ON is held. While the HOLD input is
ON, the K3NR holds display output, comparative output, and BCD output.

When the comparative output from the Output Board is connected to the
HOLD input terminal, the value measured immediately after the occurrence
of an error can be obtained.

Performance Characteristics

Accuracy of measurement

10.02% rdg * 1 digit (ambient temperature: 23°C + 5°C)

Measurement range

Sensor with transistor output: 0.5 mHz to 50 kHz
Sensor with relay output: 0.5 mHz to 30 Hz

ON/OFF pulse width

Sensor with transistor output: 9 iLs min.
Sensor with relay output: 15 ms min.

Response time

Output configuration

Relay output

Transistor
output

BCD and Linear and
transistor output | transistor output

Communication
and transistor
output

Comparative output | 200 ms max.

BCD output

Refer to page 115. | ---

Linear output

220 ms max.
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Rotational Difference: %

Section 3-4

Available Functions

Available functions in this mode are indicated as “Yes” in the following table.

Menu Function Displayed Availability | Reference
Character page
Max./Min. value display and reset Yes 103
Estimated frequency calculation Yes 129
Su5EE Set value bank no. of set values S.bARF Yes 50
(See note 2) HH set value SUXHH
H set value Sux. H
L set value Sux. L
LL set value SuxlL
PaLCL Select bank no. of prescale value F.hAAF Yes 54
Prescaling value of input A Yes
X (mantissa) PSxAS
Y (exponent) Fox RY
Prescaling value of input B Yes
X (mantissa) PSx.ba
Y (exponent) Pox LY
Decimal point position dELP X Yes
SEEUR Operating mode Flnl Yes 58
Input A sensor type CLrA Yes 60
Input B sensor type Lrb Yes
Auto zero time of input A Yes 62
X (mantissa) zrofo
Y (exponent) ZrofRY
Auto zero time of input B Yes
X (mantissa) Zrabs
Y (exponent) ZrobY
Display time unit ECAE No 65
Communications unit no. (See note 1) L-ro Yes 67
Baud rate (See note 1) hF5 Yes
Word length (See note 1) LEm Yes 69
Stop bits (See note 1) Shik Yes
Parity bits (See note 1) Frey Yes
ofk Process time for averaging measured value il Yes 72
Startup compensation time SECARE Yes 74
Power failure memory nfro No 76
Hysteresis (See note 1) Y5 Yes 78
Comparative output pattern (See note 1) C-glt Yes 80
H linear output range (See note 1) L5EEH Yes 83
L Linear output range (See note 1) LEEEL Yes
Remote/Local programming (See note 1) L Yes 86

Note 1. The availability of the parameters depends on the type of selected Output

Board.

2. The selected bank number will be displayed where an asterisk (*) appears.
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Flow Rate Ratio: +5 Section 3-5

3-5 Flow Rate Ratio: -5

FUNCTION

Application example

Measures the flow rate
ratio of the mixture of A
and B.

Basic Operation
From the frequency of INA and INB, displays the flow rate ratio of INB in percent-
age. Obtain display value D as follows:

D o/ _L X100
(%) =4 T TaxP

fa: Input frequency of INA (Hz)
fg: Input frequency of INB (Hz)
o Prescale value of INA
: Prescale value of INB

Mode Unit of display Prescale value
Flow rate ratio Y% INA Na
SETTING INB Nb
Where,

Na: Number of pulses for specific quantity of A input
Nb: Number of pulses for specific quantity of B input

Example:
Displaying mixed liquid concentration calculated from the flow rate ratio of
two flow sensors each with a capacity of 10 €/400 rpm.

Prescale value of INA (o)) = 10/400 = 0.025 = 2.5000 x 102
Prescale value of INB (B) = 10/400 = 0.025 = 2.5000 x 102
Prescale value = X x 10Y (X: mantissa, Y: exponent)

X (mantissa) of input A = 2.5000

Y (exponent) of input A = -2

X (mantissa) of input B = 2.5000

Y (exponent) of input B = -2

Refer to 4-2 Setting Mode.

REFERENCE

34



Flow Rate Ratio: +5 Section 3-5

Hold Measured Value When the HOLD input is turned ON, measurement stops and the input mea-
sured just before the HOLD input turned ON is held. While the HOLD input is
ON, the K3NR holds display output, comparative output, and BCD output.

When the comparative output from the Output Board is connected to the
HOLD input terminal, the value measured immediately after the occurrence
of an error can be obtained.

Performance Characteristics

Accuracy of measurement 1+0.02% rdg * 1 digit (ambient temperature: 23°C £ 5°C)
Measurement range Sensor with transistor output: 0.5 mHz to 50 kHz

Sensor with relay output: 0.5 mHz to 30 Hz
ON/OFF pulse width Sensor with transistor output: 9 pLs min.

Sensor with relay output: 15 ms min.

Response time Output configuration
Relay output Transistor BCD and Linear and Communication
output transistor output | transistor output and transistor
output

Comparative output | 200 ms max.
BCD output Refer to page 115. | ---
Linear output 220 ms max.
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Flow Rate Ratio: ~5

Section 3-5

Available Functions

Available functions in this mode are indicated as “Yes” in the following table.

Menu Function Displayed Availability | Reference
Character page
Max./Min. value display and reset Yes 103
Estimated frequency calculation Yes 129
Su5EE Set value bank no. of set values S.bARF Yes 50
(See note 2) HH set value SUXHH
H set value Sux. H
L set value Sux. L
LL set value SuxlL
PaLCL Select bank no. of prescale value F.hAAF Yes 54
Prescaling value of input A Yes
X (mantissa) PSxAS
Y (exponent) Fox RY
Prescaling value of input B Yes
X (mantissa) PSx.ba
Y (exponent) Pox LY
Decimal point position dELP X Yes
SEEUR Operating mode Flnl Yes 58
Input A sensor type CLrA Yes 60
Input B sensor type Lrb No
Auto zero time of input A Yes 62
X (mantissa) zrofo
Y (exponent) ZrofRY
Auto zero time of input B Yes
X (mantissa) Zrabs
Y (exponent) ZrobY
Display time unit ECAE No 65
Communications unit no. (See note 1) L-ro Yes 67
Baud rate (See note 1) hF5 Yes
Word length (See note 1) LEm Yes 69
Stop bits (See note 1) Shik Yes
Parity bits (See note 1) Frey Yes
ofk Process time for averaging measured value il Yes 72
Startup compensation time SECARE Yes 74
Power failure memory nfro No 76
Hysteresis (See note 1) Y5 Yes 78
Comparative output pattern (See note 1) C-glt Yes 80
H linear output range (See note 1) L5EEH Yes 83
L Linear output range (See note 1) LEEEL Yes
Remote/Local programming (See note 1) L Yes 86
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Note 1. The availability of the parameters depends on the type of selected Output

Board.

2. The selected bank number will be displayed where an asterisk (*) appears.




Passing Time:

Fh

Section 3-6

3-6 Passing Time: F5

SETTING

REFERENCE

Note

Measures the passing time for a conveyor line.

S

Basic Operation

Measures and displays the input pulse frequency of INA in units of seconds.
By selecting an appropriate prescale value, object passing time D in the range
determined by the prescale value will be displayed. Obtain display value D as
follows:

D (sec) = 1/fax o
fa: INA input frequency (Hz)
o prescale value of INA

Rotational speed = Input frequency (f) x (1/No. of pulses (N) per 1 cycle)
Circumferential speed = Circumference of roll (nd) x rotational speed
Passing time = Processing length (L)/Circumferential speed

INB input will be ignored.

Passing time is measured in this mode. Therefore, if the K3NR does not receive
any pulses for a certain period, the K3NR estimates passing time using the esti-
mated frequency calculation function and increases the displayed value.

Mode Unit of display value Prescale value
Passing time sec L/(md/N)

N = No. of pulses per 1 cycle from input A
nd = Circumferential length (m) per 1 cycle
L = Processing length (m)

The K3NR can display the hour, minute, and second. Refer to page 65 for de-
tails.

Example:

Displaying passing time (sec) using a rotary encoder with 100 output pulses
per revolution.

Circumference of rotary encoder = 0.125 m

Process length =5 m

Prescaling value (o) = 5/(0.125/100) = 4000 = 4.000 x 103
Prescale value = X x 10Y (X: mantissa, Y: exponent)

X (mantissa) of input A = 4.000

Y (exponent) of input A=3

Refer to 4-2 Setting Mode.
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Passing Time: +5 Section 3-6

Hold Measured Value When the HOLD input is turned ON, measurement stops and the input mea-
sured just before the HOLD input turned ON is held. While the HOLD input is
ON, the K3NR holds display output, comparative output, and BCD output.

When the comparative output from the Output Board is connected to the
HOLD input terminal, the value measured immediately after the occurrence
of an error can be obtained.

Performance Characteristics

Accuracy of measurement +0.006% rdg * 1 digit (ambient temperature: 23°C * 5°C)
Measurement range Sensor with transistor output: 0.5 mHz to 50 KHz

Sensor with relay output: 0.5 mHz to 30 Hz
ON/OFF pulse width Sensor with transistor output: 9 ts min.

Sensor with relay output: 15 ms min.

Response time Output configuration
Relay output Transistor BCD and Linear and Communication
output transistor output | transistor output and transistor
output

Comparative output | 200 ms max.
BCD output Refer to page 115. | ---
Linear output 220 ms max.

38



Passing Time: ~5

Section 3-6

Available Functions

Available functions in this mode are indicated as “Yes” in the following table.

Menu Function Displayed Availability | Reference
Character page
Max./Min. value display and reset Yes 103
Estimated frequency calculation Yes 129
Su5EE Set value bank no. of set values S.bARF Yes 50
(See note 2) HH set value SUXHH
H set value Sux. H
L set value Sux. L
LL set value SuxlL
PaLCL Select bank no. of prescale value F.hAAF Yes 54
Prescaling value of input A Yes
X (mantissa) PSxAS
Y (exponent) Fox RY
Prescaling value of input B No
X (mantissa) PSx.ba
Y (exponent) Pox LY
Decimal point position dELP X Yes
SEEUR Operating mode Flnl Yes 58
Input A sensor type CLrA Yes 60
Input B sensor type Lrb No
Auto zero time of input A Yes 62
X (mantissa) zrofo
Y (exponent) ZrofRY
Auto zero time of input B No
X (mantissa) Zrabs
Y (exponent) ZrobY
Display time unit ECAE No 65
Communications unit no. (See note 1) L-ro Yes 67
Baud rate (See note 1) hF5 Yes
Word length (See note 1) LEm Yes 69
Stop bits (See note 1) Shik Yes
Parity bits (See note 1) Frey Yes
ofk Process time for averaging measured value il Yes 72
Startup compensation time SECARE Yes 74
Power failure memory nfro No 76
Hysteresis (See note 1) Y5 Yes 78
Comparative output pattern (See note 1) C-glt Yes 80
H linear output range (See note 1) L5EEH Yes 83
L Linear output range (See note 1) LEEEL Yes
Remote/Local programming (See note 1) L Yes 86

Note 1. The availability of the parameters depends on the type of selected Output

Board.

2. The selected bank number will be displayed where an asterisk (*) appears.
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3-7 Pulse Counting: -

40

FUNCTION

Note

Application example

|

’ §’ Counts the number of objects.
--......

Basic Operation
Counts the number of pulses of INA and displays the result. Obtain display value
D as follows:

D (pulse count) =C x a

C: Pulse count of INA
o: Prescale value

Hold Displayed Value

By turning the HOLD input ON, the displayed value can be put on HOLD. While
the HOLD input is ON, the pulse counting operation continues, as does compar-
ative output and BCD output. In this case, using the HOLD input is similar to
checking a lap time with a stopwatch.

Interruption of Pulse Counting

With INB input ON, the pulse counting operation is interrupted and the mea-
sured value, comparative outputs, and BCD output are on HOLD. Pulse count-
ing will not begin while INB input is ON.

Clearing Accumulated Value

When the RESET input turns ON, the accumulated value is cleared to zero.
Pulse counting will not start while the RESET input is ON.

The accumulated value will be stored or cleared to zero when the K3NR is turned
off, and depends on the setting of the power failure memory (=£~2) at option
menu.

By connecting comparative output with the RESET input terminal, the KSNR can
be used as a single-mode preset counter.
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Comparative Output
With operating mode 7, comparative output L, LL, H, or HH turns ON when the
measured value exceeds the set value. Refer to following chart for details.

INA input — InAAUUUnne

RESET input

HH set value
H set value

LL set value
L set value

HH comparative output

H comparative output

PASS output

( ]

LL comparative output

Mode Unit of display Prescale value
value
1 pulse = n counts Count n
SETTING n pulses = 1 count Count 1/n
Example:

Counting four pulses as a single unit to be displayed.
Prescaling value (o) = 1/4 = 0.25 = 0.25 x 100
Prescale value = X x 10Y (X: mantissa, Y: exponent)
X (mantissa) of input A = 0.25

Y (exponent) of input A=0

4-2 Setting Mode.

REFERENCE

Performance Characteristics

Maximum counting speed Sensor with transistor output: 50 kcps
Sensor with relay output: 30 cps

Counting range 0 to 4 G (with 32-bit counter)

Response time of HOLD or RESET 20 ms max.

input

ON/OFF pulse width Sensor with transistor output: 9 [Ls min.
Sensor with relay output: 15 ms min.
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Response time

Output configuration

Relay output Transistor BCD and Linear and Communication
output transistor output | transistor output and transistor
output
Comparative output | 10 ms max. 1 ms max. 20 ms max. 20 ms max. 1 ms max.
BCD output Refer to page 115. | ---
Linear output 20 ms max.

Maximum Pulse Counting

Speed

Response Time of HOLD or

RESET Input

INA

Maximum pulse counting speed is the maximum speed at which the K3NR

can count INA input pulses accurately. If comparative output is used as con-
trol output, the maximum pulse counting speed can be obtained as follows:

Maximum counting speed (cps) = 1/Delay in comparative outputs (sec)

If comparative output is directly connected to RESET input, the maximum
pulse counting speed can be obtained as follows:

Maximum counting speed (cps) = 1/Delay in comparative outputs (sec) + Re-
sponse time of RESET input (sec)

The response time of the HOLD or RESET input is the time required for the

K3TR to accept HOLD or RESET input after the HOLD or RESET input turns
ON. This is illustrated in the following diagram.

[L

[

Comparative output

HOLD or

I
1
| |
|
|

Delay in comparative outputs Y

'
¥y

RESET input

Acceptance of HOLD or RESET input

42
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Available Functions

Available functions in this mode are indicated as “Yes” in the following table.

Menu Function Displayed Availability | Reference
Character page
Max./Min. value display and reset Yes 103
Estimated frequency calculation No 129
Su5EE Set value bank no. of set values S.bARF Yes 50
(See note 2) HH set value SUXHH
H set value Sux. H
L set value Sux. L
LL set value SuxlL
PaLCL Select bank no. of prescale value F.hAAF Yes 54
Prescaling value of input A Yes
X (mantissa) PSxAS
Y (exponent) Fox RY
Prescaling value of input B No
X (mantissa) PSx.ba
Y (exponent) Pox LY
Decimal point position dELP X Yes
SEEUR Operating mode Flnl Yes 58
Input A sensor type CLrA Yes 60
Input B sensor type Lrb Yes
Auto zero time of input A No 62
X (mantissa) zrofo
Y (exponent) ZrofRY
Auto zero time of input B No
X (mantissa) Zrabs
Y (exponent) ZrobY
Display time unit ECAE No 65
Communications unit no. (See note 1) L-ro Yes 67
Baud rate (See note 1) hF5 Yes
Word length (See note 1) LEm Yes 69
Stop bits (See note 1) Shik Yes
Parity bits (See note 1) Frey Yes
ofk Process time for averaging measured value il No 72
Startup compensation time SECARE No 74
Power failure memory nfro Yes 76
Hysteresis (See note 1) Y5 No 78
Comparative output pattern (See note 1) C-glt No 80
H linear output range (See note 1) L5EEH Yes 83
L Linear output range (See note 1) LEEEL Yes
Remote/Local programming (See note 1) L Yes 86

Note 1. The availability of the parameters depends on the type of selected Output

Board.

2. The selected bank number will be displayed where an asterisk (*) appears.
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SECTION 4
Parameter Setting

This section provides instructions for setting the parameters of the K3NR. Be sure to read this section before using the K3NR
Frequency/Rate Meter for the first time.

4-1 OVEIVIEW .ottt et e e e e e e e e 46
4-1-1  Heading Symbols . . ... .ot e 46
4-1-2  Setting Procedures . ......... ... . 46

4-2 Setting Mode . .. ..o 47
4-2-1  Selecting Setting Mode . ...... ... 47
4-2-2  Menu OVEIVIEW . ...ttt ettt et et 48
4-2-3  Setting Value Menu (505EE) ..o 50

Bank No.of Set Value . . ... ... 50
HH Set Value . . ... 50
HSetValue . ... e 50
LSetValue . ... e 50
LL Set Value ... ... e e e e 50
4-2-4  Prescaling Menu (F5EL) ..o e 54
Bank No. of Prescale . . ....... .o 54
Prescaling Value X (Mantissa) of Input A . ...... .. .. .. .. .. .. ... . ... 54
Prescaling Value Y (Exponent) of Input A . ........ ... ... . .. 54
Prescaling Value X (Mantissa) of Input B . ........ .. .. ... .. ... ... .. ..., 54
Prescaling Value Y (Exponent) of InputB . ...... ... .. ... .. .. .. .. . ... 54
Decimal Point Position .. .......... ... 54
4-2-5  Setup Menu (SEIUP) . .« .t vttt ettt e e 58
Operating Mode . ... ...ttt e 58
SensOr TYPE . .« .o 60
Auto Zero Time of Input A X (Mantissa) . ... ....ovuetntnen e, 62
Auto Zero Time of Input A Y (Exponent) ............. ... .. ..., 62
Auto Zero Time of Input B X (Mantissa) ... .......c.ovtvriniininnnenenen.. 62
Auto Zero Time of Input BY (Exponent) .............. .. .. ... i, 62
Time Unit . ... 65
Communications Unit Number . ........... .. .. .. .. 67
Baud Rate . ... .. 67
Word Length .. ..o 69
StOD BitS ..o 69
Parity Bits .. ... 69
4-2-6  Option Menu (aFE) ... 72
Process Time for Averaging Measured Value . ........... ... .. ... ... ... .... 72
Startup Compensation Time . ........... i 74
Power Failure Memory . ...... ... e 76
HySteresis . .. oo it e 78
Comparative Output Pattern .. ........... ... . i 80
Upper Limit (H) of Linear Output Range . ........... .. . .. .. .. .. .. .. .... 83
Lower Limit (L) of Linear OutputRange ............ ... .. ... . ..o, 83
Remote/Local Programming .. ........... .. ... i 86

4-3  Protect MOde . .. .o 88
4-3-1  Selecting Protect Mode . ...... ...t 88
4-3-2  Menu OVEIVIEW . . oottt ettt ettt 89
4-3-3  Protect Menu (Frok) ..o 90

AlLKey Protect . ... ... 90
Setting Value Change Prohibit ............ ... .. .. ... ... .. i . 91
Counting Value Reset Prohibit ......... ... .. ... . . . . i 93
Maximum/Minimum Value Clear Prohibit ......... ... ... ... . ... ... .. ... 95
SECULILY . .ottt e e e 97
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4-1 Overview

4-1-1 Heading Symbols

The following symbols are used for headings in this section.

This symbol precedes an explanation of the parameter’s meaning and function.

FUNCTION

This symbol precedes a description of the settings, setting range, and default
value.

SETTING

This symbol precedes an explanation of procedures for parameters that specify
operations.

PROCEDURE

This symbol precedes a listing of references and related parameters.

REFERENCE

This symbol precedes a listing of the models in which this parameter can be
used.

MODELS

4-1-2 Setting Procedures

e The K3NR has four modes: RUN mode for normal operations, Setting mode
for initial parameter input, Protect mode for lock-out configuration, and Mainte-
nance mode for initializing set values. The parameters that are accessible on
any individual K8NR will vary depending on the Output Board installed. Refer
to Appendix D Available Parameters.

e The K3NR is in RUN mode when the K3NR is turned on. Parameter settings in
protect or setting mode are described below on the basis that the parameters
are set for the first time.

For the operation in RUN mode, refer to Section 5 Operations in RUN Mode.

e The setting examples are provided on condition that the factory-set values of
the K3NR have not been changed.
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4-2 Setting Mode

4-2-1 Selecting Setting Mode

e The K3NR in RUN mode will go into setting mode if the Mode Key is pressed for
1 s minimum.

¢ The K3NR in setting mode will go into RUN mode if the Escape Key is pressed.

Press the Mode and Shift Keys
while turning the K3NR on.

Power On

Maintenance mode

Press the Escape and Up
Keys for 1 second.

RUN mode Protect mode I
Setting mode I

e The menu in each mode changes whenever the Mode Key is pressed.

o If the Mode Key is pressed for more than one second while a menu is dis-
played, a parameter will be displayed.

e The parameter changes whenever the Mode Key is pressed.

o If the Shift Key is pressed while a parameter is displayed, the parameter will be
ready to change.

» Press the Up Key to change parameters.

* The digit of a set value is selected with the Shift Key and changed with the Up
Key.

e The PROG indicator is lit while a menu or parameter is displayed.

* The PROG indicator flashes during a set value change.

Note If the operating mode is changed, all the other parameters will be set to default
values except communication setting and set values in protect mode. Therefore,
set the operating mode and sensor type first.
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4-2-2 Menu Overview

48

Press the Mode and Shift Keys Maintenance Mode
while turning the K3NR on.
Power On »
Refer to Section 6 Useful Functions.
RUN Mode \
-
. . . Press the Escape and
Refer to Section 5 Operations in RUN Mode. Up Keys for 1 second. Protect Mode

—_

Setting Mode

Press the t [ Refer to 4-3 Protect Mode. J
Mode Key ESC

for 1 second.

_> Setting value menu > Prescaling menu
r
—»| SuSEE —| A5LL
Press the Mode Key for 1 second. * Press the Mode Key for 1 second.
(see note 1)
| Bank no. of set value _ . Balnk no. of prescale
. 1t04 ul
2 NE RN <[ ® N
{ =y
; Prescaling value of input A
L A HH setting value A X (mantisgsa) P!
ESC C HH s
o KA PEx A0
co
! I}
: Prescaling value of input A
N H-semng value L Y (expongnt) P
Suk H PE* RY
! !
. Prescaling value of input B
L A 'I:settlng :/alue M X (mantis%a)
S KL PG % bo
} v
L\ LL setting value g\ $r?f§cl)i:gn\{flue ofinput B
Sukll P&k hY
=
AN Dec'i_mal point position
Output Test dELP. %
EESE

Refer to Section 6
Useful Functions.

A

Note

1. When making new settings or changing settings of each parameter, press the
Shift Key to shift to the setting state.
The input will be updated automatically if no change is made for five seconds.

2. The K3NR stops measurement in setting mode.
Some menus cannot be set according to the Output Board selected.
If the operating mode is changed, all the other parameters will be set to default
values except communication setting and set values in protect mode. There-
fore, set the operating mode and sensor type.
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_> Setup menu
SEEUF

—

* Press the Mode Key for 1 second.

Operating mode

£
L2 La TN

!

Input A sensor type

nA

ET

Input B sensor type

cnb

el y

N

Auto zero time of input A
X (mantissa)
oS

gl

Auto zero time of input A
Y (exponent)
Zrofs

=y

N

Auto zero time of input B
X (mantissa)
Iroou

=T

N

Auto zero time of input B
Y (exponent)
zrao.

>y

Time unit

EonE

o}

Communications unit no.
U-na

<y

Baud rate

&Ps

!

N

Word length
LEnm

=

Stop bits
Sblk

<y

Parity bits
PrEY

| =]

-1 Option menu

—»| aPk

Press the Mode Key for 1 second.

Process time for averaging
measured value
Aul

!

Startup compensa:
tion time

StonE

<y

Power failure
memory
nEAo

=k

Hysteresis

H45

!

Comparative out-
put pattern

[T
[ =17

2!

H linear output
range

LSEEH

gl

L linear output
range

tSEEL

,

LT

Remote/Local

processing
r-L
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4-2-3 Setting Value Menu (5.5£E)

Bank No. of Set Value

HH Set Value

H Set Value

L Set Value

LL Set Value

FUNCTION

SETTING

REFERENCE

MODELS

» There are two basic methods for setting HH, H, L, and LL set values: by enter-
ing during RUN mode via the front-panel buttons, setting in Setting mode, or by

the teaching function.

Setting Setting range Default
Set value bank 1to4 1
HH set value —19,999 to 99999 99,999
H set value 99,999
L set value —-19999
LL set value —-19999

Set the decimal point position in the prescaling menu.

Refer to 6-1 Teaching Function.

* The menu is only available for the K8NR with Comparative Output Board.
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SETTING Follow the steps described below to input the followin
EXAMPLEI P P g
Setting value bank = 2
HH setting value = “8000”
H setting value = “6000”
L setting value = “4000”
LL setting value = “2000”
Set Value LED Display Model Basic Model
M| N Nl OvoLof W Nad - QoL
o SuBEE ] | o BuBEES
NEWTS nEnll oa «Blger
(=] ~15 aal ] [(I=lel= > [l |
1,2, 3... 1. Press the Mode Key for more than one second while the 5.5£- setting value

menu is displayed. The 5.LA~H setting value bank setting will be displayed.

Set Value LED Display Model Basic Model

RERD I W
s SRRAH

[myeYell t
w wQ oL ] Dmero
S

[ [@]~ [ > [BE] |

[ [0~ T > [BE] |

2. Press the Shift Key to display the set value ! for changing. The PROG indi-
cator will flash.

Set Value LED Display Model Basic Model

Pass]
LI HHO OH
L uo oL

W
(=[]~ > [&E

L HeO OH
w uwo o

3
ENEI

3. Press the Up Key to set the value to 2. The input will be validated automati-
cally if no change is made for five seconds. The 5.5A~+ setting value bank
setting will be displayed again.

Note Press the Mode Key to enter the set value immediately. The 5u2.HH
HH setting value of bank 2 setting will be displayed for setting the next
parameter.

Set Value LED Display Model Basic Model

] e ey OoLof W -y OHoLD|
NI i I O Nyt = P JEE
S O o T T Ll N W= gt
Lm0 O . LI HHO OH .
w0 uo o 7N w0 ug ot 7IN
[ [o[ A~ T> 5] | [ oA > [BE] |

4. Press the Mode Key to display the 5.2.HH HH setting value of bank 2 setting.
Set Value LED Display Model Basic Model

HHD - ko]

2 Bud HH =

iies 93555

[ lo[= >

PR i I _N { S|
e Al IS SO o
LO HHO O

wg To o:‘ Hues

|m|@| [> [&&

5. Press the Shift Key to display the set value 55555 for changing. The PROG
indicator will flash.

Set Value LED Display Model Basic Model

Oroo|
s u(} L{i Lion] | o
P,,SSE, 7! U !Q Elnw e |
L O OH L HHO OH
wg lLOSVOl _l ,I\ (Wm) uQ ot
[~ > [EE IE%I@I [ > T8
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6. Press the Up and Shift Keys to set the value to 5505, The input will be vali-
dated automatically if no change is made for five seconds. The 5.4+ HH
setting value of bank 2 setting will be displayed again.

Note Press the Mode Key to enter the set value immediately. The 5.2+ H
setting value of bank 2 setting will be displayed for setting the next
parameter.

Set Value LED Display Model Basic Model

i - voLy HH OtoL)
SR i I N J I e = 1 o
IR TR Dol x [y TS L oo
LEI HHO OM r\l/ |,
uEug o Ll 1\

7. Press the Mode Key to display the 5.4 H setting value of bank 2 setting.
Set Value LED Display Model Basic Model

e e e C Y T
PASSEI 3 '-”: . ’-’ Oun PASSEI pu N} ': . H

LI HHO OH c'c'c'c' L HHO OH
W wo oL I35 e WO wo oL Burr
v v

indicator will flash.

Set Value LED Display Model Basic Model

[ - WO OHoL)
) -' ’-' (] ':' Omax
e L XY ner | SN | o
lDHHOOHg ] L HHO OH |
Lduo oL wd wo oL T\ §
v v
[ [ [A > [RE[ | [ [ [AT> RG] |

9. Press the Up and Shift Keys to set the value to £505. The input will be vali-
dated automatically if no change is made for five seconds. The 5.2 HH set-
ting value of bank 2 setting will be displayed again.

Note Press the Mode Key to enter the set value immediately. The 5.2 L L
setting value of bank 2 setting will be displayed for setting the next
parameter.

Set Value LED Display Model Basic Model

[ -y

. u}
== TX g HI

O koL
HH "' (=13

0 s

LE HHO OH n LOI #HO OH /
ud uwo oL Ll w wo ot T\
sv v
[ [0~ [> [ES [ [TAT> [EE

10. Press the Mode Key to display the 5.7 L L setting value of bank 2 setting.

Set Value LED Display Model Basic Model

HHCD -y o)
W pu

I 7 R =
5132 8995 e

[~ > [EE

(=4 - ) OtoLo|
HO -’

S N ] N Rt
L HHO OH
w uwo oL

s

v
[=]e]a [> [EE

11. Press the Shift Key to display the set value - /5555 for changing. The PROG
indicator will flash.

Set Value LED Display Model Basic Model

) -y M)
“0 ‘;, P o =l
p] el b s A PassC] (]
tOwoon I _%I L HHO OH
w uo oL 1 uwd uwo oL
v SV
[ [TAT> [ES [ [ A
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12. Press the Up and Shift Keys to set the value to 40505. The input will be vali-
dated automatically if no change is made for five seconds. The 5.2, L L set-
ting value of bank 2 setting will be displayed again.

Note Press the Mode Key to enter the input immediately. The 5.2.LL LL
setting value setting will be displayed for setting the next parameter.

Set Value LED Display Model Basic Model

HHCD -y OHoof HH[J gwwy  [+HOLD|
= (R = ) I
=) - [=]
e albllD . A o] heg L o
LI HHO OH mN\l/z LI O OH /Z
w wo oL U'é'\ -é.
s |

13. Press the Mode Key to display the 5u2.LL LL setting value of bank 2 setting.

Set Value LED Display Model Basic Model

W] - ) oL

" N R T == 1 N
oD LIS L om| D SIS L om

LO WO OH lClClClg LI HHO OH
wduo ot (232 3 Ewen W wo oL e
v 5

[ o]

v
[~ > [EE

»

[> [&E

14. Press the Mode Key to display the set value - {5555 for changing. The
PROG indicator will flash.

Set Value LED Display Model Basic Model

WO g - =]
2 2 2 -
PASSC] '-“- .'- '- : Pass[]
Lo O | _%I LI HHO OH _%I
uduoot < wd uo oL
sv s
[ex [TAT> [FEE [~ > [EE

15. Press the Up and Shift Keys to set the value to ZL505. The input will be vali-
dated automatically if no change is made for five seconds. The S.2.LL LL
setting value setting will be displayed again.

Note Press the Mode Key to enter the set value immediately. The 5.6A~- setting value
bank setting will be displayed for setting the next parameter.

Set Value LED Display Model Basic Model

HH[] o -y Hi[]
o B ) WO
RSP N o Ny ersey
LI HHO OH n_é /7 LI HHO OH
ug wQ ot ¥ /T\ wg wQ o
[l > [EE [ [oTA

16. Press the Escape Key to display the 5u5EE setting value menu.

Set Value LED Display Model Basic Model

L= 1) Hi] "~ -

o 2o )

o el bl o O
L HO OH
wd uo oL

LO #O OH I'leﬂn
wOuwoor wiShibl

o v
[= [0~ [ > [EE [= [~ [> [BE

Set Value LED Display Model Basic Model

HH [ R K '- ' n:t:txn H:El '- '- 4
=R TY L& o | e I o

-
L HHO OH - " L HO OH
wduooL ﬂE"lU Har

LD wo oL
£
[ o[~ > [EL

o
[ [@TAT> [EE
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4-2-4 Prescaling Menu (F5L1L)

Bank No. of Prescale

Pox Ho Prescaling Value X (Mantissa) of Input A
Fox HY Prescaling Value Y (Exponent) of Input A
Pox b Prescaling Value X (Mantissa) of Input B
Pox LY Prescaling Value Y (Exponent) of Input B
aFlF Decimal Point Position

To display rotational speeds, circumferential speeds, or other values based on
input pulse calculations, the rotational speed must be multiplied by a factor input
before the input pulses are measured. This factor is called a prescale value.
Display value = Measured data x Prescaling value
Pregscaling values can be set within a range between 0.0001 x 10~9 and 9.9999 x
10°.
Example:
Setting prescaling value with the input of two pulses per revolution.

Unit: rpm

Operating Mode: 1

FUNCTION

Object to be measured

{:@: s

Proximity
Sensor

Two pulses are output per revolution. Therefore, the prescaling value is calcu-
lated: 0.5 x 100 =5.0 x 10~1

FPhARF =aFF
FSRL =50000
FSRY =10 -1
Note Use prescaling banks 1 through four if more than one prescaling value needs to
be set.
Input type Setting Default
FP.LAAF:  Bank no. of prescale OFF/1to 4 OFF
SETTING PSX.AL Prgscaling value X (mantissa) | 0.0001 to 9.9999 1.0000
of input A
F5x.AY: Prescaling value Y (exponent) | -9to 9 0
of input A
F5x.b5: Prescaling value X (mantissa) | 0.0001 to 9.9999 1.0000
of input B
F5x.bY: Prescaling value Y (exponent) | -9to 9 0
of input B
dELP.x:  Decimal point position Operating modes 3 and 4: No decimal
One of the 1st to 3rd digits | point
from the right position
Other modes: setting
One of the 1st to 4th digits
from the right
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Refer to 6-1 Teaching Function.

REFERENCE

SETTING _ _ _
EXAMPLE Follow the step§ described below to input the following.
Operating mode = F1

Prescaling bank = OFF

Prescaling value X (mantissa) of input A = 0.5000
Prescaling value Y (exponent) of input A = —1
Decimal point = (JCICCL.C] (1st digit from the right)

Set Value LED Display Model Basic Model

HHE] N - Do HHC] A 4 OvoLo|
=B | ol TS0 B K= T uff uff
pass o ) Iy Bg=rt s oL L o
LI HHO OH = " LEJ HHO OH
WO uQ o ﬂEﬁu Dmero WO wo oL [Dwereq
v
= o~ > el ] [ [P[AT> [EE] |

1,2, 3... 1. Press the Mode Key for more than one second while the F5LL prescaling
menu is displayed. The P.LA~ prescaling bank setting will be displayed.

Set Value LED Display Model Basic Model

= I | ns:&"
e L.,_-,,-,,,

LOI WO OH c c
LD uoo Bwrro

E---

ey B Al P
LI HHO OH
WO w0 oL Emerog
s

2. Press the Shift Key to display =~F for changing. The PROG indicator will
flash.

Set Value LED Display Model Basic Model

T I I N e
= ﬁL._’n’uu S.w

LI HHO OH uf ;
w wo oL F F \
sv |

[ [ ~ [ > [

LCI HHO OH
wd uwo oL
sv

(= ol=

3. Press the Up Key to change the prescaling bank setting. The input will be
validated automatically if no change is made for five seconds. The F.5A~H
prescaling bank setting will be displayed again.

Note Press the Mode Key to enter the set value immediately. The F5.A5
prescaling value X (mantissa) of input A setting will be displayed for
setting the next parameter.

Set Value LED Display Model Basic Model

e N HS:‘i;“
BN o .Enuu

LI WO OH
N C E mmer
v

\Ew\@\ﬁ\»laﬁa

= I Y I =l
=N il T L Tl

LEI HHO OH
) ug ot men

(= o= > &

4. Press the Mode Key to display the F5.A. prescaling value X (mantissa) of
input A setting.

Set Value LED Display Model Basic Model
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5. Press the Shift Key to display the set value (I5505 for changing. The PROG
indicator will flash.

Set Value LED Display Model Basic Model

M| R ol Rt WD OvoLo|
=R | ol = e R =
L T =y o
tOwoon | / LI HHO O 14‘
(M) EeXel ) I\ uc wo Ot N
w [~ | » [BE e | Co > [ Mo

6. Press the Up and Shift Keys to set the value to J.5000. The input will be vali-
dated automatically if no change is made for five seconds. The F5.A. pres-
caling value X (mantissa) of input A setting will be displayed again.

Note Press the Mode Key to enter the set value immediately. The F5.A5
prescaling value X (mantissa) of input A setting will be displayed for
setting the next parameter.

Set Value LED Display Model Basic Model

M| ) W W OO [m) faer
ST 1 i =il = "o
=P [T R s Ll o
LI WO OH ~ 7/ LI HHO OH
w0 ug o u%‘l\ wOug o '%1\
(=l =5 & (== > 5

7. Press the Mode Key to display the F5.A4 prescaling value Y (exponent) of
input A setting.

Set Value LED Display Model Basic Model

WD Wi el DOHoLo|
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8. Press the Shift Key to display the set value {J-  for changing.

Set Value LED Display Model Basic Model
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9. Press the Up and Shift Keys to set the value to /& - /. The input will be vali-
dated automatically if no change is made for five seconds. The F5.RY pres-
caling value Y (exponent) of input A setting will be displayed again.

Note a) Press the Mode Key to enter the set value immediately. The JELF
decimal point position setting will be displayed again.

b) If the set operating mode is F2 through F5, the F5.64 prescaling
value X (mantissa) of input B setting will be displayed.

Set Value LED Display Model Basic Model

HHJ N/ HH[J Ny
a o a4
P | P X}
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wduo oL wd wo oL
[ [O] [ [CO[ A [ > [EH,
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10. Press the Mode Key to display the

dELF decimal point position setting.

Note If the set operating mode is F2 through F5, the F5.54 prescaling value
X (mantissa) of input B setting will be displayed.

Set Value LED Display Model Basic Model
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11. Press the Shift Key to display osoos for changing.

Set Value LED Display Model Basic Model
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12. Press the Shift Key to set oooo.o. The input will be validated automatically if
no change is made for five seconds. The JELF decimal point position setting

will be displayed again.

Note Press the Mode Key to enter the set value immediately. The F.6RAH
prescaling bank setting will be displayed for setting the next parame-

ter.

Set Value LED Display Model Basic Model

LEJ HHO OH

HH\:I

5 OO00.05
7

g HHO [oL]
W wo O
v

[z [~ [ > [EE

13. Press the Escape Key to display the F5LL prescaling menu.

Set Value LED Display Model Basic Model
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Set Value LED Display Model Basic Model
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4-2-5 Setup Menu ( SELLF ’)

Operating Mode

Use this menu to select the operating mode of the KBNR. All parameters will be
set to default values if any change is made in this parameter except to those for
the communications and protect settings.

F o Displays the number of circumferential or rotational speed of in-
put A.
FZ through F5:  Displays the result of the arithmetic operation of two different
revolutions.
Displays the value of passing time calculated from the frequen-
cy or processing length of input A.
Displays the pulse counting of input A.

FUNCTION

T
A

M
=

Setting Default

Rotational/circumferential speed | F |
Absolute ratio

Error ratio
Rotational difference
Flow rate ratio
Passing time

Pulse counting

SETTING

T T T T T T
AW S b Ny

Refer to Section 3 Operating Modes.

REFERENCE
SETTING F : Ci ; ; ;
ollow the steps described below to select the ~4 rotational difference setting.
EXAMPLE P 9
Set Value LED Display Model Basic Model
S _F:_Hl‘l“ " C“l:‘t_:‘l’i_'lﬁ
S Afnll o g -
Ciol~T> ] [ lela > ]
1,2, 3.. 1. Press the Mode Key for more than one second while the 5££LF setup menu

is displayed. The FLinL operating mode setting will appear.

Set Value LED Display Model Basic Model

HoLp|

Pass ]
LOI HHO OH
LB ugot

2. Press the Shift Key to display ! for changing. The PROG indicator will flash.
Set Value LED Display Model Basic Model

o ko o
o [l I S = o
prcer oL | o
L O OH ool LI HHO OH
w0 g O / l'é' “Oug o
\E%\@\ [ > [ \ESE\Q\
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next parameter will be displayed

Set Value LED Display Model

3. Repeatedly press the Up Key until F is displayed. The displayed setting will
be validated automatically if no change is made for five seconds. The FLinl
operating mode setting will be displayed again.

Note Press the Mode Key to enter the displayed setting immediately. The

for setting.

Basic Model

HO -
erss] 4

L0 w0 O £y Va
WO wo oL L
&) |

[ [O[~ [ > [EE] |

Set Value LED Display Model

s I Y el = |l X i
‘ O ‘- -

LOI HHO OH

[ [Co[ AT > [BEA] |

4. Repeatedly press the Escape Key until the 5££LF setup menu is displayed.

Basic Model

S RN B EMaT R

PRER X1y TN o LTI S

BigY FY e iBveg o
[~ Tola>» [Ef] [ Tola > [E]
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Sensor Type

¢ Specifies the type of sensors for input A and input B.

e The sensor type of input B cannot be selected if the operating mode of the
K3NR is set to F / (rotational/circumferential speed) or & (passing time).

¢ Open Collector Input

Sensor type Normally open Normally closed Default
Transistor input oo ot oo
Relay input i i

SETTING

Normally Open Model: The sensor output is OFF (open) when the sensor is
not sensing an object.
Normally Closed Model: The sensor output is ON (closed) when the sensor is

not sensing an object.

» Voltage Pulse Input

Sensor type Active high (H) Active low (L) Default
Voltage pulse input i i oo

Follow the steps described below to set input Ato /! in operating mode
cumferential speed).

! (rotational/cir-

SETTING
EXAMPLE

Set Value LED Display Model Basic Model
WO LoD o =T ol nll B [
s REEUP & = REEUP:
15188 AEmle| |iSuET
[= @1~ > [ R |

1,2 3. 1. Press the Mode Key for more than one second while the 5££LF setup menu
is displayed. The FLnL operating mode setting will appear.
Set Value LED Display Model Basic Model
HHJ D [l D
e C’_’n: o = u: .." o
L0 O l ameeed LI HHO Ot [
wdt oo ubdu OO
I*I@\ﬂ\»l """ A \:—{@{ > TN
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2. Press the Mode Key to display -~ input A sensor type setting.

Set Value LED Display Model Basic Model
HH - ,' OwoLo| HHD - "‘ OHoLD|
o Qe O o I o
= L uu el I e LT om
L O
m"ﬂfg 8? O owed | 05 iig 8T @
IESC\Q\ [> TE&Es \Esrl@l [ > [B&

3. Press the Shift Key to display 5 for changing. The PROG indicator will flash.

Set Value LED Display Model Basic Model
HH] - ' OHoLo| HH[ Ny
= P _l R = ™
Pass] ’ ‘ E‘”‘N PAss[] ‘.’
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] uo OL Ll w uo OL
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4. Press the Up and Shift Keys to display ! /. The displayed value will be vali-
dated automatically if no change is made for five seconds. The _~f input A
sensor type setting will be displayed again.

Note Press the Mode Key to enter the displayed setting immediately. The
next parameter will be displayed.

Set Value LED Display Model Basic Model

WO - " HO ' DHoLo|
[{{m] - ‘e ]| Omax
s LI ow orss] { om
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wd wo oL (= wd uo oL
SV v
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5. Press the Escape Key to display the 5ELLF setup menu.

Set Value LED Display Model Basic Model

= FE— = e
[llm] Omax w3 o ‘! O
EERA S LAAs
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Auto Zero Time of Input A X (Mantissa)

Auto Zero Time of Input A Y (Exponent)

Auto Zero Time of Input B X (Mantissa)

Auto Zero Time of Input B Y (Exponent)

FUNCTION

Gl

SETTING

REFERENCE

Calibrates the process value to zero forcibly if no input pulse is received for a
certain period. This period is called auto-zero time.

Refer to the following graph.

Frequency

Auto-zero time

-l
| Ll

Time

Logically, the input pulse frequency does not drop to zero perfectly due to the
estimated frequency calculation of the K3NR. Therefore, the K3NR has a func-
tion to calibrate the frequency to zero forcibly if no input pulse is received for a
certain period.

Automatic zero time is determined by the following formula.

Auto-zero time = X x 10Y (s) (X: mantissa, Y: exponent)

Note Auto-zero time must be longer than the value obtained by dividing
one by the minimum frequency input of the KSNR. Auto-zero time
must not be less than 0.1 s.

If the operating mode of the K3NR is set to F7 (pulse counting), this parameter
will not be available.

Input type Setting Default
zro.As: Auto zero time of input A X (mantissa) | 0.0001 to 9.9999 9.9999
zra.AY:  Auto zero time of input A'Y (exponent) | —9 to 09 09
Zrobl: Auto zero time of input B X (mantissa) | 0.0001 to 9.9999 | 9.9999
zro.bY: Auto zero time of input B'Y (exponent) | -9 to 09 09

Note For details, refer to page 129 for the estimated frequency calculation of the

K3NR.

SETTING
EXAMPLE

62

Follow the steps described below to set the value of auto-zero time to one second.

Set Value LED Display Model Basic Model
o EELMDICL (T SRR
PAssC] 3 '- ‘- ‘-" oM PAss] -”- '- '- oM
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1,2, 3... 1. Press the Mode Key for more than one second while the 5££LF setup menu
is displayed. The FLnL operating mode setting will appear.

Set Value LED Display Model Basic Model
u:g -"-" DOHoLo| H:D -"-" E::{u
i F I L T I = = w o

LI HHO OH [] LI HHO OH
LW wo oL u uo oL
s 5

5
[ [0~ [> [E [ [~ [> [EE

2. Repeatedly press the Mode Key until the =~35.A. auto zero time of input A X
(mantissa) setting is displayed.

Set Value LED Display Model Basic Model

WO - - OHoLo| =
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3. Press the Shift Key to display the set value 5.5555 for changing. The PROG
indicator will flash.

Set Value LED Display Model Basic Model

[ . - e W ol W
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4. Press the Up and Shift Keys to set the value to (000, The input will be vali-
dated automatically if no change is made for five seconds. The -~5.A5 auto
zero time of input A X (mantissa) setting will be displayed again.

Note Press the Mode Key to enter the set value immediately. The auto zero
time of input A'Y (exponent) setting will be displayed for setting the
next parameter.

Set Value LED Display Model Basic Model
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5. Press the Mode Key to display the =~2.AY auto zero time of input A Y (expo-
nent) setting.

Set Value LED Display Model Basic Model
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6. Press the Shift Key to display the set value /I TS5 for changing.

Set Value LED Display Model Basic Model
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7. Press the Up and Shift Keys to set the value to /J 5D. The input will be vali-
dated automatically if no change is made for five seconds. The =-5.75 auto
zero time of input A Y (exponent) setting will be displayed again.
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Note Press the Mode Key to enter the set value immediately. The auto zero
time of input B X (mantissa) setting will be displayed for setting the
next parameter.

Set Value LED Display Model Basic Model
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8. Press the Escape Key to display the 5ELLF setup menu.

Set Value LED Display Model Basic Model
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Time Unit

The time unit can be selected to display the calculation results of F6 (passing

time).
Unit Display range Default
SCAL —19999 to 99,999 SCAL
SELC Displayed in seconds within a range
SETTING between 0 and 99,999 s.
Al Displayed minutes within a range
between 0 and 99,999 min.
H.rAm.55 Displayed in hours, minutes, and
seconds within a range between 0 h,
00 min, 00 s and 9 hrs, 59 min, 59 s.
rr.55.4 Displayed in minutes and seconds
(1/100 s) within a range between 00
min, 00 s 0 and 59 min, 59 s, 9.
SETTING F ; o ; ;
ollow the steps described below to set 5£L second unit setting.
EXAMPLE P - g

Set Value LED Display Model Basic Model

Wl OwoLol WY - - , CIHOLO
2 CERIEE NS LD
Pass[] -’ ‘- ’- , omn Pass[] -’ ’- '- '-" amm
L RO On L HHO OH
W ug o ﬂE"‘U [Dmrro L uo ot e
[ [[Aa > [HEE] | [ [@[AT> [Ba&[ ]

1,2,3... 1. Pressthe Mode Key for more than one second while the 5££LF setup menu
is displayed. The FLnL operating mode setting will appear.

Set Value LED Display Model Basic Model
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2. Repeatedly press the Mode Key until £_~E time unit setting is displayed.

Set Value LED Display Model Basic Model
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3. Press the Shift Key to display 5.AL for changing. The PROG indicator will
flash.

Set Value LED Display Model Basic Model

=) - - g 0w e ~
o Lok o |o Crron
enss (ng By N o | o NN N
LO o O LI HHO OH /
wOug o _cn_ Ff._-é-\ uDug o 2n
\E%\@\ [> [&S \Eﬁl@l [ > [%&

65



Setting Mode

Section 4-2

66

4. Press the Up Key to display 5£L. The input will be validated automatically if
no change is made for five seconds. The £.~E time unit setting will be dis-
played again.

Note Press the Mode Key to enter the set value immediately. The next pa-
rameter will be displayed for setting.

Set Value LED Display Model Basic Model
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5. Press the Escape Key to display the S£L£LF setup menu.

Set Value LED Display Model Basic Model
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H-ma Communications Unit Number

Y Baud Rate

e Set a communications unit number as an identification number by which the
host computer is connected to the KSNR.

o If more than one K3NR is connected in parallel, make sure that each commu-
nications unit number is unique.

¢ The baud rate should be set to the baud rate of the host computer.

e Communications Unit Number

Setting range Unit Default
SETTING 00 to 99 --- 00
» Baud Rate
Setting range Default
200 1,200 bps / 2404: 2,400 bps / HE00: 4,800 bps / 9600
9500: 9,600 bps / 19200:19.2 Kbps / 35450 38.4 Kbps

This setting is available for the K8NR with the Communications Output Board.

MODELS

E)E(H\-III'I:EE Follow the steps described below to set the communications unit number to 15 and the
baud rate to 19,200 bps.

Set Value LED Display Model Basic Model

B LELNP S =0 ol N N T
e EUP K=l 7ol nf 1 | =it
aves nFn_: e Chts: o
[ I@]A\»I il [ (e[~ ]
1,2,3... 1. Pressthe Mode Key for more than one second while the 5££LF setup menu
is displayed. The FLinL operating mode setting will appear.

Set Value LED Display Model Basic Model
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2. Repeatedly press the Mode Key until the L/-~a communications unit number
setting is displayed.

Set Value LED Display Model Basic Model
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3. Press the Shift Key to display the prior set value £ for changing. The PROG

indicator will flash.

Set Value LED Display Model

Basic Model

W
WO "

enss] Ll
L HHO OH

w wo ou

- KoL
-, O

g >
nnale
HE TS

o
[w ][]~ > [B

HH
o "
R Ll
LI HHO OH |
wO wo oL 'é
s
[e o= [> 5

4. Press the Up and Shift Keys to set the value to /5. The input value will be
validated automatically if no change is made for five seconds. The L-rg
communications unit number setting will be displayed again.

Note Press the Mode Key to enter the set value immediately. The next pa-
rameter will be displayed for setting.

Set Value LED Display Model Basic Model
[m} OHoLo| (] . OHoLo|
H:D ‘ ' - b Omax H:D J ‘: DOmax
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5. Press the Mode Key to display the £F5 baud rate setting.

Set Value LED Display Model

Basic Model
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6. Press the Shift Key to display the prior set value 5500 for changing. The

PROG indicator will flash.

Set Value LED Display Model

Basic Model
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7. Press the Up Key to set th

e value to

5200, The input will be validated auto-

matically if no change is made for five seconds. The 575 baud rate setting

will be displayed again.

Note Press the Mode Key to enter the set value immediately. The next pa-
rameter will be displayed again for setting.

Set Value LED Display Model

Basic Model
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8. Press the Up Key to enter the set value for setting the next parameter. The
input value will be validated automatically if no change is made for five se-
conds. The £F5 baud rate setting will be displayed again.

Set Value LED Display Model

Basic Model

5 [ 2 o s
P PS5 S AF5 ¢
wghes 19200 e JBNgg o
[~ TelaT>» ] [~ @[~ > [F]




Setting Mode

Section 4-2

[ -
Uy
CL
J0Z

L

1
[

Word Length

Stop Bits

Parity Bits

SETTING

MODELS

e The communications format used for communicating with the host computer is
set in the setup menu.

¢ Refer to the Communications Manual for the communications format in detail.

e Word Length

Setting Unit Default
7/8 bit 7

» Stop Bits

Setting Unit Default
1/2 bit 2

o Parity Bit

Setting Default
rnonf: None EuEn
Eufn: Even
odd: Odd

This setting is available for the K8NR with the Communications Output Board.

SETTING
EXAMPLE

Follow the steps described below to set the following.

Word length: 8 bits
Number of stop bits: 1
Parity bits: nonf

Set Value LED Display Model Basic Model

Y= | J 1 e CEoLiD o
=t .cE:.tf.U o o Tl g X 1 il
(B8 AEAll o 11 o
| K= R N e [al> [ ]
1,2, 3... 1. Press the Mode Key for more than one second while the 5££LF setup menu

is displayed. The FLnL operating mode setting will appear.

Set Value LED Display Model Basic Model
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2. Repeatedly press the Mode Key until the L£~ word length setting is dis-
played.

Set Value LED Display Model Basic Model

HHCD Nl OvoLo| [T = DoLo|
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3. Press the Shift Key to display the prior set value 7 for changing. The PROG
indicator will flash.
Set Value LED Display Model Basic Model
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HO
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4. Press the Up Key to set the value to 5. The input value will be validated auto-
matically if no change is made for five seconds. The L £~ word length setting
will be displayed again.

Note Press the Mode Key to enter the set value immediately. The next pa-
rameter will be displayed for setting.

Set Value LED Display Model Basic Model
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5. Press the Mode Key to display the 55t stop bit setting.
Set Value LED Display Model Basic Model

w0 ,- W] ‘- ‘ - ‘ OHoLp|
i} - [} o, Yo o X
erssy -f ere) P ) TR e
Lm0 O LO WO OH
udugot wOuoot s
&
IE%\@\ [ [O] A~ T[> [B&

6. Press the Shift Key to display the set value 2 for changing.
Set Value LED Display Model Basic Model
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7. Press the Up Key to set the value to /. The input will be validated automati-
cally if no change is made for five seconds. The 55.E stop bit setting will be
displayed again.

Note Press the Mode Key to enter the set value immediately. The next pa-
rameter will be displayed for setting.

Set Value LED Display Model Basic Model

HH ] ,' , - , HH]
HE - e - HO
orss ) pur J ) Ny ooss)
L0 On LI HHO OH
] LLO OL ud LLO OL
lssc\@\ [ > [&s \wl@l [> [

8. Press the Mode Key to display the Fr-£4 parity bit setting.
Set Value LED Display Model Basic Model

W] N’ oL HHC] Y, OwoLo|
o Peldod 5 BoL s
R o o o T N =R o' o o e
(OO O C E LI HHO OH
WMo oL 4y e urigoL [
o
[~ > B \EﬁlﬁDl [ > T8
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9. Press the Shift Key to display £.£~ for changing.

Set Value LED Display Model

Basic Model

Wi
HO

PassC]
L HHO O
M) lLOSOL

o
[l ol nfln

S
EE )

HHCD ,' ’-

e - - o O
SR o X | oy I
LI HHO OH |

wd uwQ oL
&
[~ > [BE

10. Press the Up Key to display non£. The setting will be validated automatically

if no change is made for five seconds. The FP-£Y parity bit setting will be dis-

played again.

Note Press the Mode Key to enter the setting immediately. The next pa-
rameter will be displayed for setting.

Set Value LED Display Model

Basic Model

[ ,-' ' ' ' O HH] - ‘- OvoLn|
HE - o ‘= w! O WO - a» oo ‘o>
ass L N i eass) rLon
LI O O = L HHO OH /7
1O Lo oL nanf'é' 1O uo ot 2
v S
[=[R[~]> [EE [ [ [~ > [EE

When no operation is executed for five seconds

Set Value LED Display Model

Basic Model

]
()
]

Prkd:

Omo o >
e manf o

- PN TES
N L‘ o I
\Omo on

ugduo o O

T~ 3 0]

R N
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4-2-6 Option Menu (5Fk)

Process Time for Averaging Measured Value

The K3NR averages its measured value at regular preset intervals. Therefore,
when the K3NR is used to measure the rpm of a machine, for example, the value

indicated by the PV display will be stable without being influenced by the fluctua-
FUNCTION tion of the input pulse intervals or the rotation of the machine. If the input pulse
intervals are larger than the preset regular intervals, the K3NR calculates the
rpm using the input pulse intervals.

I ; I Setting Default
ﬁ FASE:  Averaged every 60 ms FRSE
s ' £.5:  Averaged every 500 ms
SETTING . Averaged every 1s
c: Averagedevery2s
4. Averaged every 4 s
H: Averaged every 8 s
‘5. Averaged every 16 s
REFERENCE - - -~ Inputvalue
—— Display value
!
i
1
i
i
1
’I
Without average processing
- - -~ Input value
A ——— Display value

After average processing

72



Setting Mode

Section 4-2

SETTING
EXAMPLE

Follow the steps described below to set the process time for averaging measured value
to4s.

Set Value LED Display Model Basic Model

R « TR e aPR s
= DF gt = P Ll ol
A AT B on
[ (el~T> o] [l ~T> ]
1,2,3... 1. Pressthe Mode Key for more than one second while the =Pt option menu is
displayed. The Aul process time for averaging measured value setting will

appear.

Set Value LED Display Model Basic Model

I ™1 ™ OvoL HHC] " gw  (JHOLD)|

i | PR Rl I = I o
oo FREE med | 3009
|E%S\v@\ﬁ\ > | \E%T\rm\a\>> e

2. Press the Shift Key to display present set value FR5t for changing. The
PROG indicator will flash.

Set Value LED Display Model Basic Model

W] " N OHow ] Sl o Tl
= o N ol I =R ol B

Pass] rLL EI’”‘N Pass] L )
L HHO O chL_é./ LI HHO OH

] lLOSVOL L L /I\ ud LL()S”OL
[ [0~ [ > [EE [= [ [ > [Ea

3. Repeatedly press the Up Key until 4 is displayed. The setting will be vali-
dated automatically if no change is made for five seconds. The Aul process
time for averaging measured value setting will be displayed again.

Note Press the Mode Key to enter the displayed setting immediately. The
next parameter will be displayed.

Set Value LED Display Model Basic Model

u:g P I = WOl Y
erss] rLL | e

L O O L{ / LOI HHO OH |
L wg ot N 1O wo oL
s | o

[ [0~ [ » [EE [ [Co [~ [ > [

When no operation is executed for five seconds

Set Value LED Display Model Basic Model

= [ = S

s KL o = ﬂLl!_U_t
RS Y o SR e
[~ [elaT> [oF] [ [o[~T> [0
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Startup Compensation Time

SETTING

REFERENCE

e The interval between the moment the K3NR is turned and the moment the
K3NR starts measurement operation is set in the option menu.

¢ The startup compensation time parameter keeps the measurement operation
from sending an unnecessary output corresponding to instantaneous, fluctu-
ating input from the moment the K3NR is turned ON until the end of the preset
period.

Setting range Unit Default
0.0t0 99.9 S 0.0

The K3NR will display “G000L” with all outputs turned OFF until the K3NR is in
measurement operation.

7’ ‘*s
Display . S e
,I
4

L set value K4
K \
‘ Display = 00000 ‘

, |
¢  (measurement w
interrupted) ‘

Power ON J

Setting time

L comparative output

SETTING
EXAMPLE

74

Follow the steps described below to set the startup compensation time to 2 seconds.

Set Value LED Display Model Basic Model

R « TR -1 - ] N5

e afk ¢ e aFE &
oved mEnl os Bhes o
[ [ola1> ] [ ol [7]

1,2,3... 1. Pressthe Mode Key for more than one second while the oPt option menu is
displayed. The Aul process time for averaging measured value setting will
appear.

Set Value LED Display Model Basic Model
'S [} "8 [
e UL o D S o
'Bhee FASE = Bies o
[ leolaT> ] [ [eolal> ]
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2. Press the Mode Key to display the 5tC~E startup compensation time setting.

Set Value LED Display Model Basic Model

HHCT ", - ,' oLl
S Y ol N o |l
PR | ngy Ty Y § ng=
L O O T
wuQ or At o Emes

|E%\®\ [ > [%H

- HHD o~ - w s O
NS g
BUSe T of T ngitits
LI HHO OH
ud LLOSPL

(= lol=15 &

[Twes

3. Press the Shift Key to display the prior set value Z0.0 for changing. The
PROG indicator will flash.

Set Value LED Display Model Basic Model
e L L -y ['

e alla Y

LI HHO OH
ubuool

[= o~ > [

LI HHO OH
ubugor

= lola

KZ

4. Press the Up and Shift Keys to set the value to [Z.0. The setting will be vali-
dated automatically if no change is made for five seconds. The 5t_~E start-
up compensation time setting will be displayed again.

Note Press the Mode Key to enter the set value immediately. The next pa-
rameter will be displayed for setting.

Set Value LED Display Model Basic Model

[} w w W OHoLof |
WO "' ‘-'F Omax WO

Pass] ’ ‘ B OMN Pass]
LO O O ] |R{ﬂ_ LI #HO OH
uBug o N 1N w0 ug o
(=l 15 & (= o~ [> A

When no operation is executed for five seconds

Set Value LED Display Model Basic Model

o EL-cC 5
e En.t.uES ‘
By 2l e

[~ [elAaT> =]
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Power Failure Memory

Retains the process value at the time of power failure if the operating mode of the
K3NR is set to F7 (pulse counting).

Setting Default
on:  Stored aFF
oFF: Not Stored

SETTING

Follow the steps described below to set o~ to enable power failure memory.

SETTING
EXAMPLE

Set Value LED Display Model Basic Model
"8 gt ] HY g pulf ) =
= arec . D t_ucr_
| 588 AEnll o 588 En

[ e[~ 1> =] [ [el~> ]

1,2 3. 1. Press the Mode Key for more than one second while the 5FE option menu is
displayed. The Aul average processing setting will appear.
Set Value LED Display Model Basic Model
SR A = R =
= UL o = S o
'Bhee FASE = Bies o
[ (olaT> ] [ [olaT> [=a]

2. Repeatedly press the Mode Key until the ~£~c power failure memory setting
is displayed.

Set Value LED Display Model Basic Model

Wi ol nieliall=05
- - -

76

HO Omax
I o T o 7o S B =R o o
WO 84O O il o W HHO OH
O uQ oL o™ e L0 uwo oL Fmer
S S
[ [e[~]>» [EE [ [o[~ T[> [BE

3. Press the Shift Key to display the set data 5~ for changing. The PROG indi-

cator will flash.

Set Value LED Display Model

Basic Model

[}
HO

pass]
LD HHO OX
L0 uwo oL

Pass] | =
LT HHO OH
LOuo oL
S

[= o]~ [ > 5

4. Press the Up Key to display s~. The setting will be validated automatically if
no change is made for five seconds. The ~£~5 power failure memory setting

will be displayed again.

Note Press the Mode Key to enter the displayed setting immediately. The
next parameter will be displayed for setting.

Set Value LED Display Model Basic Model
] - ,' - ww  CIHOLD| HH] -
HO - - Oax O
orss (g ] x] s = 207 o
O HHO OH = O
\Guoo an ‘aloo
[ [0~ > [ [ [~ [ » B
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Set Value LED Display Model

When no operation is executed for five seconds

Basic Model

o e = e
PRER x T ol y T ER x T og a T
'Sh9g Gn \Erg2 on

R KR N R B N K= M A

Set Value LED Display Model

Basic Model

5. Press the Escape Key to display the o= option menu.

=gy T
s aPEs
WOmo on

Y
Duoot REOHES

= <
2 ZP-
[ [ )
HOmo on

tOup ot

[ TelaT>T

o
e
o

[}

R R N N
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¢ The hysteresis can be set in the option menu to prevent “chattering” of the out-
put if the measured value fluctuates in the vicinity of the setting values.

» The hysteresis can be set within a range of 1 and 9999 digits for four consecu-
tive digits beginning with the leftmost digit regardless of the decimal point.

e The value set to 0 is regarded as 1.
» The decimal point position set in the scaling menu becomes valid.

Setting range Unit Default
1 t0 9999 1

SETTING

If the comparative output is a level output, however, the hysteresis will be en-
abled when the measured value starts to become smaller than the HH, H, LL,
and L setting values.

REFERENCE

Measured value

H setting value
Hysteresis

| I Hysteresis

L setting value

H comparative output

L comparative output —

This setting is only available for the K3NR with the Comparative Output Unit.

MODELS
SETTING F . :
ollow the steps described below to set the hysteresis to 30.
EXAMPLE P y
Set Value LED Display Model Basic Model
s aPEc = aPE
e Akl o eI D
o~ T> ] [ lolal> ]

1,2, 3... 1. Press the Mode Key for more than one second while the sFt option menu is
displayed. The AuL average processing setting will appear.

Set Value LED Display Model Basic Model

'S ooroe. " oo
e [N s (R[N
"Bned FRSE me- Bres @

[~ (olaT>5 ] [ [olaT> [=a]
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2. Repeatedly press the Mode Key until the H55 hysteresis setting is displayed.

Set Value LED Display Model Basic Model
= X = Lt
) , i na
[AmEeYell LI HHO OH
wd LLOSVOL wd LLOs\pL
[ o]~ [ [0~ > [

3. Press the Shift Key to display the prior set value

PROG indicator will flash.

Set Value LED Display Model

Ininialyi
(RN

for changing. The

Basic Model

|
(m)
PassC]
L HHO OH
ud uo ot
)

LI HHO OH
uld uwo ot
v

s
[=lolAT5]

[TEAGH

[> TR

5
R

4. Press the Up and Shift Keys to set the value to
dated automatically if no change is made for five seconds. The H

sis setting will be displayed again.

I ar
LI,

The setting will be vali-
Y5 hystere-

par )

Note Press the Mode Key to enter the set value immediately. The next pa-
rameter will be displayed for setting.

Set Value LED Display Model

Basic Model

=]
HO

Pass]
LI HHO OH
ud uos pL

LI HHO OH
uwO uwo oL
S

ESET
[TEAGH

|
[=le[A 5]

RESET
TEACH

[ele[A 5]

When no operation is executed for five seconds

Set Value LED Display Model

Basic Model

wo ~ O wo o
e UL:H av o LILIC o
-~ o o o
1 Dwio o ] 1D wio O
WO uo o 3'.! o WO uo o B
£ W
- TelAaT> ] [~ TeTAaT>» 5]

79



Setting Mode Section 4-2

I -all- Comparative Output Pattern

L

e The pattern of HH, H, L, LL, and PASS comparative outputs is set in the option
menu.

¢ This function is not available when the operating mode is set to “F7.”

Setting Default
naAAL : Standard output morAL
zank: Zone output
SETTING LELEL: Level output

Standard Output
H or HH Comparative Output:
Turns ON when the measured value is larger than the H or HH setting value.

REFERENCE
PASS Output:
Turns ON when LL, L, H, and HH comparative outputs are all OFF.

L or LL Comparative Output:
Turns ON when the measured value is smaller than the L or LL setting value.

Measured value

|

L setting value /
|

LL setting value /

HH setting value //

H setting value

ON
OFF

I
1
1
i
i
1
1
|
HH comparative output :

H comparative output

PASS

L comparative output

LL comparative output
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Level Output
LL, L, H, or HH Comparative Output:
Turns ON when the measured value exceeds the LL, L, H, or HH setting value.
PASS Output:
Turns ON when the LL, L, H, and HH comparative outputs are all OFF.

HH setting value
H setting value

L setting value

LL setting value

HH comparative output

H comparative output

PASS

L comparative output

LL comparative output

Zone Output
HH Comparative Output:

Turns ON when the measured value exceeds the HH setting value.
H Comparative Output:

Turns ON when the measured value is between the H and HH setting values.
PASS Output:
Turns ON when the measured value is between the L and H setting values.

L Comparative Output:

Turns ON when the measured value is between the LL and L setting values.
LL Comparative Output:

Turns ON when the measured value falls below the LL setting value.

Be sure to set the setting values so they satisfy the following formula:
LL<L<H<HH

HH setting value
H setting value

L setting value

LL setting value

HH comparative output
H comparative output
PASS

L comparative output

LL comparative output

/
/

Measured value

e

|
|
]
i
!
|
|
L
i
I
I

ON
OFF

Measured valu

e

\

.

1
1
|
1
1
1
1
1
!
i
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This setting is only available for the K3NR with the Comparative Output Unit.

MODELS
SETTING Follow the steps described below to set the comparative output pattern to level output.
EXAMPLE
Set Value LED Display Model Basic Model
& aPEl| |2 aPEl
18182 AEnl o it on
[ TelaTs ] [ o[~ ]

1,2, 3... 1. Pressthe Mode Key for more than one second while the 5= option menu is
displayed. The Aul process time for averaging measured value setting will
appear.

Set Value LED Display Model Basic Model

'S [ " oo
e T o s (R[N
oS FREE o Bres @

[ (olaT> ] [ [elals =]

2. Repeatedly press the Mode Key until the £ -alit comparative output pattern
setting is displayed.

Set Value LED Display Model Basic Model

s 4 - oL [ - faer
YEI m  § N ol I = i ) B
by Bm Al oo | ey A AL o
L O OH = 'Q" L HHO OH
LOuoor AL Do WO Lo OL [Dwrrog
sv o
[ o[~ T > [FH] | [ [~ > [BaE] |

3. Press the Shift Key to display the prior setting ns~AL for changing. The
PROG indicator will flash.

Set Value LED Display Model Basic Model

W g - W - - g farer
=T ol ¥ 1 T v B K=l v |
TN N v N e FALEN AL
L O On n‘-:”:“q’ LI HHO OH 1/
uDug ol Ly ud ug ot N
[ex [ AT > [FEE [ ][]~ [> [BE

4. Press the Up Key twice to display LEuEL. The setting will be validated auto-
matically if no change is made for five seconds. The £ -5l comparative out-
put pattern setting will be displayed again.

Note Press the Mode Key to enter the setting immediately. The next pa-
rameter will be displayed for setting.

Set Value LED Display Model Basic Model

[ ) - - W
SR R o Yoo
sy Am A CEml Ny ny ¥ ) ngy
tOwoon ) I E | LI HHO OH |
wDuoor &L | uE wo ot

[wle]a

v
[ [P A [ > [%E

When no operation is executed for five seconds

Set Value LED Display Model Basic Model

= - o = - o
; - 2 = g T IcSS
e L T Qs o RS T [ g
12088 LEUEL o 1518 ]
[~ [@[~1> "] [« [@TAa1> 5]
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Upper Limit (H) of Linear Output Range

Lower Limit (L) of Linear Output Range

FUNCTION

SETTING

REFERENCE

MODELS

Linear output setting is made in the option menu to enable the K3NR to have

voltage or current output in proportion to the change in display value.

e The maximum and minimum values of linear output are set in this parameter.

Linear output 4

20mAor5V

4mAoriV

e L can be greater or less than H.

o L cannot be the same as H, otherwise H will be automatically set to a value
obtained by adding 1 to L.

¢ The teaching function can be used for setting linear output ranges.

Display value

Setting range

Default

—19999 to 99999

H linear output range

99999

L linear output range

-19999

Refer to 6-1 Teaching Function.

This setting is available for the K3NR with the Linear Output Board.
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SETTING I _ .
EXAMPLE Follow the steps described below to set the following.
H: 100.00
L: 0.00

(Assume that the decimal point is set between the 2nd and 3rd digit from the right in the
prescale menu.)

Set Value LED Display Model Basic Model

WO oL WOl -U!: aweo o

=] v Qe

FassT] a' C O JpassT] ‘:l 4 Qs
LOmo =Yyt

u:luoo "lEflu Dmeeeq uDugo q

1,2, 3... 1. Press the Mode Key for more than one second while the oFt option menu is
displayed. The Aul process time for averaging measured value setting will
appeatr.

Set Value LED Display Model Basic Model
[ ] ' =] HHJ ' D

s Aul s = Rubd
'Bhee FASE = =htd o
[~ [olaT> [ K N R

2. Repeatedly press the Mode Key until the L5EL.H H linear output range set-
ting is displayed.

Set Value LED Display Model Basic Model
HHD L L L u mom HHD L L L L‘ DHDLD

mss\j '- -’- - .‘ ‘ Oun PASSD ‘ -" ‘ O

LI HHO OH -: q ﬁﬂ - LI WO OH o

LO OOl afafal wd uwo o
sv SV

[ex [P~ [ > [Eal | [ [P AT > [BE] ]

3. Press the Shift Key to display the prior set value 555.55 for changing. The
PROG indicator will flash.

Set Value LED Display Model Basic Model

WA R ko) WA g
HD‘LCL}JW o o
RIS S gy g Jy =T R e
LOJ HHO OH LOI HHO OM
w wo ot 5’ [m] LLO OL
s
[= o]~ > 5 (oo~ > 5

4. Press the Up and Shift Keys to set the value to /J0.00. The setting will be
validated automatically if no change is made for five seconds. The L5E£.H H
linear output range setting will be displayed again.

Note Press the Mode Key to enter the set value immediately. The next pa-
rameter will be displayed for setting.

Set Value,LED Display Model Basic Model

HHED -
oV EL
R S} gy mg
LEI HHO OH 1
ud LLO Ol

IWIQI

O wHO On
uwd LLO OL

Iml@\ﬂ\» [

5. Press the Mode Key to display the L5EE.L L linear output range setting.

Set Value LED Display Model Basic Model

TSI W | ngt mgN
LO wO OH
ud uo oL

SV
[ [ A > [ES

OO OH o 5“:"‘99 -

uO uo oL
sv

[1
)
R e R R
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6. Press the Shift Key to display the prior set value - {55.55 for changing. The
PROG indicator will flash.

Set Value LED Display Model Basic Model

Wi - HHO]
SR o =R |
e b En Pl e I

LO WO OH |
wld uwo ot
sv

[=lol~T>

LO HHO OH
w wo oL
% 1IN

v
[=[eTa [> [EE

7. Press the Up and Shift Keys to set the value to O00.00. The setting will be
validated automatically if no change is made for five seconds. The L5EE.L L
linear output range setting will be displayed again.

Note Press the Mode Key to enter the set value immediately. The next pa-
rameter will be displayed for setting.

Set Value LED Display Model Basic Model

LI HHO OH
wd wo ot
sy

[=1]

[ [OTA T[> [BE

When no operation is executed for five seconds

Set Value LED Display Model Basic Model

P o FE—— .

eI N o I = I N

P LaceL a S LIcCL
O O X 1O o On

BIeS uiy ™ P o
[ [@[AT>» ] [ [@IAa1>» [+
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Remote/Local Programming

e The K3NR can be set to remote or local mode in the option menu. The K3NR in
remote mode is operated through the host computer and the K3NR in local
mode is operated through the front panel key input.

Setting Default

Remote: -~k
Local: LLL

This setting is available for the K8NR with the Communications Output Board.

MODELS
SETTING F ; ;
ollow the steps described below to set the KBNR to remote programming.
EXAMPLE P prog g
Set Value LED Display Model Basic Model
s aPke S aPkd
aoeed AEAL o M=t e
[ iel=15T] ieT=1>T71
1,2, 3. 1. Press the Mode Key for more than one second while the 5Ft option menu is

displayed. The AL setting will appear.
Set Value LED Display Model Basic Model

R - e | e
= L o oD TRV
'Bhee FASE = =htd o
[ leolaT> ] [ [eolal> ]
2. Repeatedly press the Mode Key until the ~-L remote/local setting is dis-

played.
Set Value LED Display Model Basic Model

HHCT HH ‘
#0 - (]m) - -
Pass[ ] ) Pass ] ) ,‘
[impreXe] LI HHO OH
uduo o W wo ot
o v
[= oA (o o= > 5

3. Press the Shift Key to display the prior setting LLL for changing. The PROG
indicator will flash.

Set Value LED Display Model Basic Model

W W -~
WO - Vo )y

B (i N= N
[{m*YeYoll [l ] _él/ LI HHO OH

uEug o Libk /T\ L
[ o]~ > [EE [= o]~ [> [BE

4. Press the Up Key to display rrk.
Set Value LED Display Model Basic Model

m] ‘ HHC] " DwoLe|
=] - - =) -t O
5 N s [l T it
L3 wHO O 'L LI HHO OH I

uOuo oL sacTy L 1o ot
o Y
[ [COT~ [ > [HES [ [~ [ >» [E&
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5. The setting will be validated automatically if no change is made for five se-
conds. The Aul process time for averaging measured value setting will be
displayed again.

Note Press the Mode Key to enter the setting immediately. The ~-L re-
mote/local setting will be displayed again.

Set Value LED Display Model Basic Model

O " O
W - o l=}
b L N s ’
Omo on O

On o

[ [

o¥e =
So  rnk o

[[a> [oi]

OO
O oo

W
[laT> ]
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4-3 Protect Mode

4-3-1 Selecting Protect Mode

e The K3NR in RUN mode will go into protect mode if the Escape and Up Keys
are pressed for more than 1 second.

¢ The K3NR in protect mode will go into RUN mode if the Escape Key is pressed.

Press the Mode and Shift Keys
while turning the K3NR on.

Power On
Maintenance mode
Press the Escape and Up
Keys for 1 second.
RUN mode Protect mode I

1 second

Setting mode I

o If the Mode Key is pressed for more than one second while a menu is dis-
played, a parameter will be displayed.

» The parameter changes whenever the Mode Key is pressed.

o If the Shift Key is pressed while a parameter is displayed, the parameter will be
ready to change.

¢ Press the Up Key to change parameters.
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4-3-2 Menu Overview

Press the Mode and Shift Keys Maintenance Mode

while turning the K3NR on.
Power On >

RUN Mode \J ESC

[ Refer to Section 6 Useful Functions.

Press the Mode Key
for 1 second.

Setting Mode

[ Refer to Section 5 Operations in RUN Mode.

Press the Escape and
Up Keys for 1 second.

e
t [ Refer to 4-2 Setting Mode.

Protect Mode

» Protect menu
Frak
Y
-
) All key protect > Key protect ON  : MPan
ALy ;‘“’;"i"p‘g Key protect ?FF IHPSFF
v ¥
Setting value change s pEs
L | prohibit » Key protect ON - #"an
CL5EE ) : .. | Key protect OFF ! HPaFF
e, |
v
Counting value reset . -
N > Key protect ON HPan
~ESEE Nok:npm Key protect OFF + HFaFF
for 5 seconds. I
v ¥
Max./Min. value -
| 4| clear prohibit > Key protect ON  : HPan
- - - Key protect OFF : MFaFF
an-5E T M |
==
Y +
Securit > All menus prohibited: 2
—T— cCr y - Setup menu prohibited: 1
Jcur, woreympr | All Menu allowed: 0
for 5 seconds.

Note 1. The K3NR stops measurement in setting mode.

2. Some menus cannot be set due to the display type or output type selected.
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4-3-3 Protect Menu (F-ct)

/:/ II_ /_ All Key Protect

e The operation of all keys can be prohibited in the protect menu.

FUNCTION

5]

SETTING

Setting Default

HPsm: Key protect ON FPaFF
HPsFF: Key protect OFF

SETTING = .
ollow the steps described below to set the key protect to ON.
EXAMPLE P yp
Set Value LED Display Model Basic Model
= Prak o = Prabo
=i AFall o HEE e
iel=15 7] [ iel=T> ]

1,2, 3... 1. Press the Mode Key for more than one second while the F-ok protect menu
is displayed. The ALL all key protect setting will appear.

Set Value LED Display Model Basic Model

] Ny Do) W] s, QHoLp|
WO ooy 23 o|ne () I
.5 o TR N = L o
L w0 O = L HHO OH
uO wo oL lJPDF‘C Dmero uw 1o oL [Terog
sv &
[ o[~ T > [F] | [ [0~ [> [BE] |

2. Press the Shift Key to display the prior setting HFzFF for changing. The
PROG indicator will flash.

Set Value LED Display Model Basic Model

] HHD ) w s sw Okl
] ISI 1)
ass] SR " L
LC HHO OH LI HHO OH
wld wo oL w uo oL
v )
[ [0~ [ > [EE [ [0~ [ > [Ea

3. Press the Up Key to display #Fzn. The setting will be validated automatically
if no change is made for five seconds. The ALL all key protect setting will be
displayed again.

Note Press the Mode Key to enter the setting immediately. The next pa-
rameter will be displayed for setting.

Set Value LED Display Model Basic Model

DwoLo|

Wil ~ BT W
re) '-" | = WO ’-"-" : o, O
prss] LN E|MN PassC] FoyoLpd ?M-N
LT HsO OH o /7 LI HHO OH /
L wo o Hi aﬂ'éT{“ WO uo ot Tw
o 3
[ [~ [ > [EE [ [O]TA [ > [B&

When no operation
; is executed for five *

seconds
e - o e - o
" oo oo " oo oo
P ML o NS KLl o
aanoor HPam o Bhes on
[ A N N [ lelaT5 ]
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Setting Value Change Prohibit

» The setting value change of the K3NR in RUN mode with the front-panel key
inputs can be prohibited in the protect menu.

Setting Default

HPsm: Key protect ON HPSFF
HFaFF: Key protect OFF

SETTING

Refer to 5-1 Checking and Changing Setting Values.

REFERENCE

This setting is only available for the K3NR with the Comparative Output Unit.

MODELS

Follow the steps described below to set the setting value change prohibit to ON.

SETTING
EXAMPLE

Set Value LED Display Model Basic Model
we =y o o =) o
= Prab: 5 Prart
.‘E“ﬂ.’g gr I:'Eﬂl,_l‘ T \grlv‘wgﬂgw‘w B
[ [ola1> ] [ lol~1> ]

1,2, 3... 1. Press the Mode Key for more than one second while the -5t protect menu
is displayed. The ALL all key protect setting will appear.

Set Value LED Display Model Basic Model
= [T I B = oo oo
e TLL - e Ll e
aguo o WRSEE o MRS e
[ [ol~T15 [ ] [ lel=T5 =]

2. Press the Mode Key to display the 5.5EE setting value prohibit setting.

Set Value LED Display Model Basic Model
wo g gy ol el g e gy o
RS T o | gl i Y U= e T i ol it
O #1O OM e O HHO O
WO o o lJ’C'DF‘C mes NENEEY
[ [ [~ [ > [fa [e [~

3. Press the Shift Key to display the prior setting HFzFF for changing. The
PROG indicator will flash.

Set Value LED Display Model

Basic Model

M| - A OHoLo| W] - w w w O
o B B0 ol |Yo WIDZ DD
bl bl fm B DI"“N ey 00 L)
L O On oW / LI HHO OH
uld uwo o 'L"JQ’LF'%.\ wuo oL 'é
av o
[ex [ AT > [FEE [ ][]~ [> [BE
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. Press the Up Key to display +Fzn. The setting will be validated automatically
if no change is made for five seconds. The 5.5EE setting value prohibit set-
ting will be displayed again.

Note Press the Mode Key to enter the setting immediately. The next pa-

rameter will be displayed for setting.

Set Value LED Display Model Basic Model
HH] = - - OoLy| HHJ - kLo
) [ ) Qe Lo Pt
P T X i | o P M=l o = 1x o
w0 On 1= / m} 7z
ltD L}Cg 8L ;J,C an-%; Ltl:l Tg ST
) o
[ [OTA~ >8R] | [ [T~ > [8E] |

¥

When no operation
is executed for five

seconds

Section 4-3
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Protect Mode

Section 4-3

Counting Value Reset Prohibit

SETTING

MODELS

¢ Prohibits the counting value resetting of the K8NR when its operating mode is
set to “F7” (pulse counting).

¢ This function does not prohibit the counting value resetting of the K3NR with
external signal input.

Setting Default

HP5m: Key protect ON HPaFF
HP5FF: Key protect OFF

Refer to 5-3 External Input Signals.

SETTING
EXAMPLE

Follow the steps described below to set key protect ON.

Set Value LED Display Model Basic Model
e B ZL oG H=T = Ppag R
g QL - o ST OC o
WBhoo  AEnL o REREE on
I KR N [ @[~ []
1,2, 3... 1. Press the Mode Key for more than one second while the F-ok protect menu

is displayed. The ALL all key protect setting will appear.

Set Value LED Display Model Basic Model
= [ I = ooy oo

s ALL c D [y T N

12199 PPEFF o on

I =B R N A [ elal> 7]

2. Press the Mode Key to display ~£55E Counting Value Reset Prohibit setting.

Set Value LED Display Model Basic Model

= CC e cT
HCO - S ‘e, WO - & ‘e,
R N ] o) F
L 8HO OB U"j L HHO OH
(] LLOSVOL ’ ud LLOS\PL
[=[@]A [= ] A

3. Press the Shift Key to display #FzFF for changing. The PROG indicator will
flash.

Set Value LED Display Model Basic Model

i - CoLof W] N Bd
o ~ELCCL o] |TE WD Z
R = ] Ny EI""‘” ey B Ll
OO o8 = / LI QO OM
LW WO OL lJPDFlC'é'\ W wo oL
o0 | &
[ lol~1> 5 = lol=
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4. Press the Up Key to display #Fz~. The setting will be validated automatically
if no change is made for five seconds. The ~£5EE counting value reset pro-
hibit setting will be displayed again.

Note Press the Mode Key to enter the setting immediately. The next pa-
rameter will be displayed for setting.

Set Value LED Display Model Basic Model

W] - ] s
HO -'-'-'-'- [} ‘-“-'__
oV hn alhe b ; nssr) =907 207 om
(mELeXe] oz LI HHO OM
Ul wo oL s pﬂﬂ'% LE uo o -é
o &)
[~ > [E [ @]~ [ » B

When no operation is executed for five seconds

Set Value LED Display Model Basic Model
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Protect Mode Section 4-3

Maximum/Minimum Value Clear Prohibit

e The resetting of maximum and minimum values with key input can be prohib-
ited in the protect menu.
However, the resetting of maximum and minimum values with external signal
input is permitted.

Setting Default
HPsn: Key protect ON HPaFF
HFPaFF: Key protect OFF

SETTING

Refer to 5-3 Checking and Resetting of Maximum and Minimum Values.

REFERENCE
SETTING Follow the steps described below to set the maximum/minimum value clear prohibit to
EXAMPLE
ON.
Set Value LED Display Model Basic Model
= Praks| |& Prakd
aonss Afal oe MEp e
~T@JA\>>J-:J ~T®\ﬁ\>>\;|
1,2,3... 1. Pressthe Mode Key for more than one second while the P-5t protect menu

is displayed. The ALL all key protect setting will appear.

Set Value LED Display Model Basic Model

e e e oo

e MLl - M= T FI

iSwoo HESFE oas RENES e
[ [ol~T15 [e] [ (o[~ =]

2. Repeatedly press the Mode Key until the ~~.-55 maximum/minimum value
clear prohibit setting is displayed.

Set Value LED Display Model Basic Model

W - N 1 koL

HO CWC - 'e» ‘a» M
ISR [ e ¥ o

Owoon LT E L
WO uwo oL lJ’ DF‘ mes

o
[ [O]~ [ > B

L HHO OH
w uo oL
v

&
[ [0~ [» [EE

3. Press the Shift Key to display the prior setting HFzFF for changing. The
PROG indicator will flash.

Set Value LED Display Model Basic Model

W W - - ‘- OkoLy

=] x]

WO - e, Orax
Pass] ‘-‘ ‘-’ ., -' '- ?”‘N Pass ] ’- ) -‘ ’ 0
L WO On [/ Dol / LEI HHO OH
wd wo ot 'L'UD'LF'%'\ O uo ot 'é
& o

v v
[ [~ > B [ [T~ [ > [B&
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. Press the Up Key to display +Fzn. The setting will be validated automatically

if no change is made for five seconds. The 7.~ 55 maximum/minimum value
clear prohibit setting will be displayed again.

Note Press the Mode Key to enter the setting immediately. The next pa-
rameter will be displayed for setting.

Set Value LED Display Model Basic Model
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[ [~ T[> [FE] |
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When no operation
is executed for five *

seconds
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Section 4-3

:u': :'_ ~ Securit

¢ Settings in setting mode can be prohibited in the protect menu.
¢ The following table shows what set values for menus can be prohibited. The

default is 0.
Menu Set value
0 1 c
SETTING Setting value Prohibited
Prescaling Prohibited
Setup Prohibited Prohibited
Option Prohibited

¢ The value changes in the following order with the Up Key: 0, 1, 2, and 0

Follow the steps described below to set the security setting to 1.

SETTING
EXAMPLE

Set Value LED Display Model Basic Model
wo 4 =) o we =) o
o Prak s S Prgkd
ioned Afal o ‘IS’.‘Z‘S‘ISK‘ T
I el N vl [ [@o[a[> ]

1,2,3... 1. Pressthe Mode Key for more than one second while the P-5t protect menu
is displayed. The fLL all key protect setting will appear.
Set Value LED Display Model Basic Model
R - TN S e
= oL s D L I N
nones PPaFF on BENS o
Clel=15 ] Tl 13 ]

2. Repeatedly press the Mode Key until the 5£L~ security setting is displayed.

Set Value LED Display Model Basic Model

W] Rl ,' " koL HHC ,' ,' .' OwoLe|
(] - - - O =] - - O
PRSI o N S T o A it
LO #Ho OH LD HHO OH
Wl wo oL Ly [Omen W uo ot [
av o
[ex [O[ A [ > [BE] | [ (o= [ » [ |

3. Press the Shift Key to display the prior set value I for changing. The PROG
indicator will flash.

Set Value LED Display Model Basic Model
O O a
e "a [y
prssy o L
LI HHO OH L HHO OH
wd lLOSV()L wOuo oL
[ [O [~ [ » [EE [ [~ [ > 85
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4. Press the Up Key to display /. The setting will be validated automatically if
no change is made for five seconds. The 5£L~ security setting will be dis-
played again.

Note Press the Mode Key to enter the setting immediately. The next pa-
rameter will be displayed for setting.

Set Value LED Display Model Basic Model

W Nl ol WD
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When no operation

; is executed for five *
seconds
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SECTION 5
Operations in RUN Mode

This section provides instructions for operating the K3NR in RUN mode.

5-1 Displaying and Changing Setting Values . ............. .. ... an.. 100
5-1-1 Displaying Setting Values . ...............i i, 100
5-1-2  Changing Setting Values . .............. . ittt 100
5-2 Displaying and Resetting of Maximum and Minimum Values (Operating Modes F1 to F6) 103
5-2-1  Displaying Maximum and Minimum Values . ............................ 103
5-2-2  Resetting Maximum and Minimum Values .................. .. ... .. ..... 103
5-3  External Input Signals ... ... ... ... 104
5-3-1  Bank Selection . ......... ... 104
5-3-2  RESET (Operating Modes F1toF6) . ......... .. .. .. . .. ... .. ... .... 104
5-3-3  RESET (Operating Mode F7) . ... ... i 105
5-3-4  HOLD (Operating Modes F1toF6) .......... .. .. .. .. .. ... .. ... .... 105
5-3-5 HOLD (Operating Mode F7) .. ... oo e 106
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Displaying and Changing Setting Values Section 5-1

5-1 Displaying and Changing Setting Values
5-1-1 Displaying Setting Values

Basic Model
* When the Mode Key is pressed in RUN mode, the K3NR displays a setting val-
ue on the PV display (in the order of HH, H, L, and LL).
¢ While the setting value is displayed, the corresponding SV display status indi-
cator is lit.
¢ Unless another operation key is pressed within five seconds after the setting

value is displayed, the process, maximum, or minimum value is displayed
again.

HH is lit. His lit. L is lit. LL is lit.

Process value @ HH ;

: settin
Maximum value f——#» value ¢
Minimum value

No key input No key input No key input No key input
for 5 seconds. for 5 seconds. for 5 seconds. 4for 5 seconds.

H setting
value

L setting
value

LL setting

» value

—» 7

Set Value LED Display Model
¢ The setting value appears on the SV display and the corresponding SV display
status indicator is lit while the process, maximum, or minimum value is dis-
played on the PV display

¢ When the Mode Key is pressed, the KBNR displays a setting value (in the order
of HH, H, L, and LL) on the SV display.

5-1-2 Changing Setting Values
¢ Setting values can be prohibited against change when key protect or setting
value change prohibit is ON in protect mode.
¢ Select the setting value to be changed with the Mode Key.
« All digits will be displayed and ready for changing if the Shift Key is pressed.

¢ Press the Up and Shift Keys to change the displayed setting value. The input
will be entered if nothing else is input within five seconds. The input is entered
immediately by pressing the Mode Key.

¢ The next setting value will be displayed and ready for changing if the Mode Key
is pressed. If nothing else is input within five seconds, the setting value will be
entered and the previous setting value will be displayed.

¢ The setting value can be changed through communications if the K3NR is a
model with a communications function.
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SETTING
EXAMPLE

Basic Model Follow the steps below to change the H setting value from 600 to 700 while the
process value is displayed in RUN mode.

1,2, 3... 1. Press the Mode Key to display the HH setting value and to light the HH indi-
cator of the SV display status indicators.

"o ) T
- LILIL o
O we OH o

wDuo oL
s

v
[ [0~ [» [B&] |

2. Press the Mode Key again to display the H setting value H and light the H
indicator.

3. Press the Shift Key to display all the digits of the prior setting value 600 for

changing.
[m} ko)
o TOTOC T
LI HHO @H
W uwo oL (e
U e

WO ) g OkoLo)
0 o

s A0l Q00 om
L O @

wduwo ot
v

5. The input will be entered if nothing else is input within five seconds.

or Press the Mode Key to display the L setting value for changing. The H set-
ting value will appear again if nothing else is input within five seconds.

6. To return to the process value display, perform one of the following.
* Repeatedly press the Mode Key until the process value appears.
o Leave the K3NR with no key input for five seconds.

= [N ) I e
ercey Ll om

LI HHO OH
wd uo oL

sssss
b
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SETTING
EXAMPLE

Set Value LED Display Follow the steps below to change the H setting value from 600 to 700 while the
Model process value is displayed in RUN mode, provided that the HH setting value is
already displayed on the SV display.

pE N e

s Ll § om
[}

ores B0 o

1,2,3... 1. Pressthe Mode Key to display the H setting value and to light the H indicator
of the SV display status indicators.

-0 T RES
rss ) 0t om
LO w0 e £t

W Lo O Ly ga Toeeo
£%

ggggg

ing.
= N T e
pass] Iy (o
L HHO @H Iyl i xTx] srod
W wo o J Ly
o
NEach

4. The input will be entered if nothing else is input within five seconds.

or Press the Mode Key to display the L setting value for changing. The H set-
ting value will appear again if nothing else is input within five seconds.

= i ooy
rss ) 0t om
LOO WO On [ x75}
W uo e g‘.".’ [Hareoq
sv
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5-2 Displaying and Resetting of Maximum and Minimum
Values (Operating Modes F1 to F6)

The maximum and minimum values are refreshed automatically while the KSNR
is in measurement operation.

5-2-1 Displaying Maximum and Minimum Values
e The Escape Key is used to select the process, maximum, or minimum value to
be displayed on the PV display in RUN mode.

* The corresponding SV display indicator (i.e., the MAX or MIN indicator) is lit
while the maximum or minimum value is displayed.

MAX is lit. MIN is lit. i

Process value Maximum value Minimum value T

T

5-2-2 Resetting Maximum and Minimum Values
e The maximum and minimum values are reset when the K3NR is turned on, set
to RUN mode, or reset.
* The K3NR will be reset when one of the following is performed.

The RESET/TEACH Key is pressed for more than one second while the
maximum or minimum value is displayed.

The external RESET input signal is turned ON.
The K3NR receives the reset command through communications.
o When the K3NR is reset, the maximum and minimum values are set to the pro-
cess value.

Note The K3NR cannot be reset with the RESET/TEACH Key if the maximum/mini-
mum value clear prohibit is ON in protect mode.

ESC

SETTING
EXAMPLE

1,2, 3... 1. The process value 401 is displayed.

Set Value LED Display Model Basic Model

] HHD HoLO|
0 Lt WO LIt o
e e 1af { om
[AmECT Yool LI HHO OH
WO wo oL L uo oL e
S (2
ool (= o]~ 15 5

2. Press the Escape Key to display the maximum value 1024 and light the MAX
indicator.

Set Value LED Display Model Basic Model
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External Input Signals Section 5-3

3. Press the RESET/TEACH Key to set the maximum and minimum values to
the process value 401.

Set Value LED Display Model Basic Model

= VI ) o e = W]
= Tt o | | b ( om

(AT Yo'l (51 L WHO OH
ud uo oL Ly mo uwd wo ot Hoen
s v
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4. Press the Escape Key to check that the minimum value is set to 401.

Set Value LED Display Model Basic Model

5-3 External Input Signals

5-3-1 Bank Selection

* The K3NR uses BANK1 and BANK2 signals to select the setting value, pres-
caling value, and decimal point position of the bank 1, 2, 3, or 4.

Refer to the following for the relationship between BANK input signals and bank

numbers.
Bank no. Control input Comparative set value | Prescaling value
BANK 1 BANK 2
1 OFF OFF Su X% Po Xk
2 ON OFF Sud XX RETaR S 8
3 OFF ON Sudxx P53 %X
4 ON ON CuHxx PoY XX
Note If the prescaling bank is set to OFF, the F5LL prescaling value for each bank will
be fixed.

* When a bank is selected, the corresponding BANK indicator 1, 2, 3, or 4 will be
lit.

o |t takes up to 100 ms for a bank switching after BANK1 and BANK2 signals are
input.

() coM Bank 1 ><

100 ms max.

Bank 2

The bank number can be displayed on the PV or SV display by pressing the Shift
Key for more than one second while the K3NR is in measurement operation. If
there is no key input for three seconds, the K3NR will be in measurement opera-
tion again.

5-3-2 RESET (Operating Modes F1 to F6)

o Refer to 5-3 Displaying and Resetting of Maximum and Minimum Values for
the function of this signal.
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External Input Signals Section 5-3

¢ The following graph shows the operation timing of the signal.

A Maximum value

T
/\Process value

Minimum value

50ms max.

I
RESET signal —I—

5-3-3 RESET (Operating Mode F7)

o If a RESET signal is ON, the counting value will be reset to zero forcibly.

o |t takes up to 16 ms for the counting value to be reset to zero after a RESET
signal is input.

Counting value

—O O—»(6) RESET

»(7) COM

Reset
16 ms max.

»

It is possible to reset the counting value by pressing the RESET/TEACH Key.

5-3-4 HOLD (Operating Modes F1 to F6)

¢ The K3NR will stop the measurement if the HOLD input is ON.

¢ When the HOLD input is ON, the K3NR will retain the process value, output,
and BCD data effective immediately before the HOLD input.

e The HOLD indicator is lit while HOLD input is ON.

A

Process value

HOLD «L

50ms max. N
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5-3-5 HOLD (Operating Mode F7)
o If HOLD input is ON, the counting value is on hold.

e The K3NR is in counting operation continuously while HOLD input is ON and
comparative output and BCD data are available regardless of the HOLD input.

e The HOLD indicator is lit while HOLD input is ON.

Input pulse W
I
HOLD

ol1 [ 213l 4 i7zl8]o

Display
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SECTION 6
Useful Functions

This section provides information on the output test and maintenance mode functions of the K3NR.

6-1 Teaching FUnction . ........... ... it 108
6-1-1  SetValue ...........iiii i e e e e 108
6-1-2  Prescaling Value . . ....... ... 109
6-1-3  Linear Output Range ......... ... e 111
6-2  OULPUL TSt . . . oottt 112
6-3 Maintenance Mode . . ... ...ttt e 113
6-3-1 Maintenance Mode .. ....... ... e 113
6-3-2  Initialization . .. ... ... . 113
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Teaching Function Section 6-1

6-1 Teaching Function

* The K3NR is provided with a teaching function that can set an actual measured
value as a set value without any front panel key input.

This function is useful for setting parameters while checking the operating sta-
tus of the K3NR.
¢ The teaching function can be used to set the setting, prescaling values, and

linear output range. The TEACH indicator will be lit if a parameter that can use
the teaching function is displayed.

6-1-1 Set Value

A setting value can be set with the actual input instead of key input in the setting
mode.

» Follow the steps below to teach the setting value.

1,2,3... 1. Pressthe RESET/TEACH Key for more than one second while the parame-
ter is displayed. The process value will be displayed and the teaching indica-
tor will flash.

2. Press the RESET/TEACH Key again to retrieve the process value immedi-

ately before the key was pressed as a set value. The teaching indicator will
be lit and the parameter will be displayed. Press the Escape Key to interrupt

teaching.
SETTING ; . .
EXAMPLE Follow the steps described below to set the HH set value of bank 1 by using the teaching

function.

Set Value LED Display Model Basic Model

[ IANIL| OkoLp WO e
WOl on? Yot ex WOl
s bl I o0 | e IR
LI WO OH ] LO WO OH
udJuo oL ‘g .gg LU U wo oL
sv s
o lel~ 1> 5 [=lol=

1,2,3... 1. Pressthe RESET/TEACH Key for more than one second while the parame-
ter is displayed. The process value will be displayed and the teaching indica-
tor will flash.

Set Value LED Display Model Basic Model

M| ,' ool HHJ ‘-‘,-' '
W0 e ‘ot Yt Oax HO =,
b af ff OOV 0| e [ AN
LO @ OH gnn l, L e OH
wO o oL Ll LT {" ud wo oL
W | v
[ o]~ > [EE [ [CO] A&

2. Press the RESET/TEACH Key again to retrieve the process value immedi-
ately before the key was pressed as a set value for changing. The teaching
indicator will be lit and the parameter is displayed.

Set Value LED Display Model Basic Model

a a]
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6-1-2 Prescaling Value
A prescaling input value can be set using the actual measured value instead of
key input in the prescaling menu.
» Input the process value as a reference value at the time of teaching.
e The prescaling value is calculated automatically by setting the present value
displayed by the RESET/TEACH Key to an appropriate value.
If the process value is 50 at the time of teaching and the value to be dis-
played is 1, the prescaling value is obtained from the following.
Value to be displayed/Process value = 1/50 = 0.02
Therefore, X (mantissa) and Y (exponent) in the F5LL prescaling menu are
set to 2 and -2 respectively.
 Follow the steps below to teach the setting value.

1,2 3. 1. Press the RESET/TEACH Key for more than one second while the parame-
ter is displayed. The process value will be displayed and the teaching indica-
tor will flash.

2. Press the RESET/TEACH Key again to change the present setting. Press
the Up and Shift Keys to set the value to be displayed. Press the Escape Key
to interrupt teaching.

3. Press the RESET/TEACH Key again to set the prescaling value.

SETTING Follow the steps described below to use the teaching function to make the K3NR display
EXAVPLE 60 as 100.00.

Note In this example, all bank settings are disabled.

Set Value LED Display Model Basic Model

] -, [} ) g ywp w OHOLO
u [) [ (] e u ()} o
s "Lc A e F = Ka ITES

‘Smoon 1000 01 mo On
uB uo o . 9-' v ug o
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1,2,3... 1. Pressthe TEACH/RESET Key for more than one second while the parame-
ter is displayed. The teaching indicator will flash.

Set Value LED Display Model Basic Model

H:g UL P g:o;n
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2. Press the RESET/TEACH Key again to change the present setting. Press
the Up and Shift Keys to set the value to be displayed.

Set Value LED Display Model Basic Model

] Wl sy CIHOLO
=14 = Nk
pass] pass] -
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3. Press the RESET/TEACH Key again to set the prescaling value.
Set Value LED Display Model Basic Model

W - Owole W (Ind - Ovolo
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Teaching Function

4. Press the Mode Key to display the F5.A4 prescaling value Y (exponent) of

input A setting.

Note The asterisks indicate appropriate values.

Set Value LED Display Model

Basic Model

e i Y o ool
e J .‘ Do e }J [nf L{ L o

Pass 1 ‘a '7 O passT] ‘ - =10
[AmEloYe N Ty} L1 1O Ok

ug uowol [1X) * *-.PR wud uo oL e
[ [TAT> [EE [ [O[A > [EE

5. Press the Mode Key to display the Z£LF decimal point position setting.

Set Value LED Display Model

Basic Model

Section 6-1
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6. Press the Shift Key to set zoo.oo. The displayed setting will be validated au-
tomatically if no change is made for five seconds. The JELF decimal point
position setting will be displayed again.

Set Value LED Display Model Basic Model
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7. Press the Escape Key to display the F5L prescaling menu.

Set Value LED Display Model Basic Model
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Teaching Function Section 6-1

6-1-3 Linear Output Range
The teaching function can be also used to set the linear output range of the
K3NR with the Linear Output Board.
e The H and L linear output ranges can be set using the actual measured value
instead of key input in the option menu.
¢ Follow the steps below to teach the setting value.

1,2, 3... 1. Press the RESET/TEACH Key for more than one second while the parame-
ter is displayed. The process value will be displayed and the teaching indica-
tor will flash.

2. Press the RESET/TEACH Key again to retrieve the process value immedi-
ately before the key was pressed as a set value. The teaching indicator will
be lit and the parameter will be displayed. Press the Escape Key to interrupt

teaching.
SETTING ; i ; i
EXAMPLE Follow the steps described below to set the H linear output range by using the teaching

function.

Set Value LED Display Model Basic Model

| Nl od OvoLo| M OwoLo|
=R B o ol WYX Rt O Aot = B N ol o N Y
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tmoon g LI HO O
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1,2, 3... 1. Press the RESET/TEACH Key for more than one second while the parame-
ter is displayed. The process value will be displayed and the teaching indica-
tor will flash.

Set Value LED Display Model Basic Model

o b R Lo
oo b AC L ST on| Lo DAL,

LI w0 O mnr 1, LI O OH
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o | S
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2. Press the RESET/TEACH Key again to retrieve the process value immedi-
ately before the key was pressed as a set value for changing. The teaching
indicator will be lit and the parameter will be displayed. Press the Escape
Key to interrupt teaching.

Set Value LED Display Model Basic Model
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Output Test Section 6-2

6-2 Output Test

This function is convenient for checking a system to which the K3NR is con-
nected, especially when some inputs cannot be operated. The K3NR simulates
an input signal to check the output conditions.

Note The K3NR has output according to the simulated input in this menu. If there is
any device connected to the output of the KSNR, be sure that the output will not
have a negative influence on the device before testing the system.

¢ Follow the steps described below to perform the test.

1,2, 3. 1. While the K3NR is in RUN mode, press the Mode Key for more than one se-
cond to set the K3NR to the setting mode.

2. Repeatedly press the Mode Key until the ££5E output test setting is dis-

played.
‘ RUN mode ‘
==
Setting Mode 1 second
Setting values menu @ Prescaling menu @
SubEE FASCL

==

Output test @ Option menu @ Setup menu

EESE afk SEEUP

3. Press the Mode Key for more than one second to display 0, which is a simu-
lated input value.

4. The simulated input value increases when the Up Key is pressed. Compara-
tive outputs are output according to the output pattern that has been preset.

5. The simulated input value decreases when the Shift Key is pressed. Com-
parative outputs are output according to the output pattern that has been
preset.

6. Press the Escape Key after testing. The L£5L output test setting will be dis-
played again.
7. Press the Escape Key to return to the RUN mode.

¢ To change the simulated input value continuously, keep pressing the Up or
Shift Key.
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Maintenance Mode Section 6-3

6-3 Maintenance Mode

The set values of the KBNR can be initialized in maintenance mode. The opera-
tions of the KBNR in this mode are described below.

6-3-1 Maintenance Mode
¢ The K3NR will be in maintenance mode if the Mode and Shift Keys are pressed
simultaneously while the K3NR is turned on.

¢ The K3NR in maintenance mode will go into RUN mode if the Escape Key is
pressed.

Press the Mode and Shift Keys
while turning the K3NR on.

Power On

Maintenance mode I
Press the Escape and Up
L Keys for 1 second.
RUN mode Protect mode I
ESC

1 second @

Setting mode I

6-3-2 Initialization

Follow the steps described below to reset the set values of the K3NR to factory-
set values.

1,2,3... 1. Press the Mode and Shift Keys simultaneously while turning the K3NR on.
The ~Ant maintenance mode setting will be displayed.

Set Value LED Display Model Basic Model

Wi - n ) g:ﬁ;n WY - ‘-' 1 E:ﬁ;n

UL LT~ I s Y T [ Togii
e wonef | 2702
(o lo[= 15 5 e lo[= > 5

2. Press the Mode Key for more than one second. The ~£-Cr initialization set-
ting will be displayed.

Set Value LED Display Model Basic Model

Wi [t - koLD WD - - OroLy
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3. Press the Up Key to display rs.

Set Value LED Display Model Basic Model
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Maintenance Mode Section 6-3

4. Press the Up Key to display 5£5. Press the Mode Key to initialize all set val-
ues. The K3NR will go into RUN mode.

Set Value LED Display Model Basic Model

w0 S - koLy WD 'Y Dl o Qoo
HO - - o -, OMAX O ‘- e ‘a, DX
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RUN mode
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SECTION 7
BCD Output

This section provides information on the use of the K3NR with the BCD Output Board.

T-1 CONNECLOTS . . .ottt et et e e e e e e e e e e e e e e 116
7-2  Timing Charts . . . ..o e 119
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Connectors Section 7-1

7-1 Connectors

Terminal Arrangement

20 37

1 N 19
10011 12 018 14 015 16 17
P 23415167 8109
Terminal Signal name Signal Use
number direction
1 CcOoM --- GND:VO (See note 1.)
2 RD1-1 Output 1: Read data 109 digit
3 RD1-2 Output | 2: Read data 10° digit
4 RD1-4 Output 4: Read data 100 digit
5 RD1-8 Output 8: Read data 100 digit
6 RD2-1 Output 1: Read data 107 digit
7 RD2-2 Output | 2: Read data 107 digit
8 RD2-4 Output 4: Read data 10" digit
9 RD2-8 Output 8: Read data 101 digit
10 RD3-1 Output 1: Read data 102 digit
11 RD3-2 Output 2: Read data 102 digit
12 RD3-4 Output 4: Read data 102 digit
13 RD3-8 Output 8: Read data 102 digit
14 RD4-1 Output 1: Read data 103 digit
15 RD4-2 Output 2: Read data 103 digit
16 RD4-4 Output 4: Read data 103 digit
17 RD4-8 Output 8: Read data 103 digit
18 RD5-1 Output 1: Read data 104 digit
19 RD5-2 Output 2: Read data 104 digit
20 RD5-4 Output 4: Read data 10* digit
21 RD5-8 Output 8: Read data 104 digit
22 OVER Output Output when input value is not within the
display range.
23 D-V Output Data confirmation signal
24 RUN Output Operation signal
25 COM --- GND:VO (See note 1.)
26 REQ Input PV output request
27 MAX REQ Input Maximum value output request
28 MIN REQ Input Minimum value output request
29 HOLD Input Hold input
30 RESET Input Reset input
31 POL Output Positive/Negative polarity signal
32 HH Output HH output (See note 2.)
33 H Output H output (See note 2.)
34 PASS Output PASS output (See note 2.)
35 L Output L output (See note 2.)
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Connectors

Section 7-1

Note

Applicable Connectors

Terminal Signal name Signal Use
number direction

36 LL Output LL output (See note 2.)
37 CcOoM Output GND:VO (See note 1.)

1. Terminals 1, 25, and 37 have the same COM.

2. Refer to 2-3 Output Board for comparative outputs.
Use the connector provided with the K8NR or an equivalent connector for the
cable connecting to the BCD output connector.
The following connectors are provided with the K3NR.

Plug: XM2A-3701 (OMRON)

Hood: XM2S-3711 (OMRON)
The depth required for the installation of the K3NR is 200 mm min. in consider-
ation of the space required by the cable.
Connecting Conditions

Refer to the following for the connecting conditions of each I/O. Refer to 2-3 Out-
put Block for output signals HH through LL.

e Input
Input current with no voltage input: 10 mA
Signal level
ON voltage: 1.5V max.
OFF voltage: 3V min.
e Qutput
Rated load voltage: 24 VDC
Rated load current: 10 mA
Current leakage: 10 LA max.
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Connectors

Section 7-1

Connection Example

Frequency/Rate Meter

SYSMAC Programmable Controller

DC Input Unit
1.COM COM
2 RD1-1 Nl | T2 ()
—( %
3.RD1-2 N} | T3} ( Q)
< A _
—[: ! . <
4.RD1-4 NL | T3 G'*O S
_C % vy g
[]
5.RD1-8 N] | T3 G“"O £
¢ W
| % i :
] L3
. H
n >
123.DeV IN i WEE G’*O
“'_J 31.POL IN l 320
—( % I
Transistor Output Unit
25.COM
L 26.REQ ouT l
Oy #m RIS
5V> : ; 3
+ 7 .
240 Q ' : £
[ ]
. 130RESET OUT ji _ =
-~ k)3 240 Q o
@9 i1 COM J x F =
240 Q V) |
DC24V
+24V
DC power supply
ov
Note 1. Connect RD2-1 through RD2-4, RD3-1 through RD3-4, RD4-1 through
RD4-4, and RD5-1 through RD5-4 in the same way as RD1-1 through
RD1-4.
2. Connect the RUN and OVER signals if they are used as status data.
Signals When the HOLD signal is ON, the measurement operation stops and the pro-
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cess value input effective immediately before the HOLD signal is retained.

When the RESET signal is ON, the maximum and minimum values are set to the
process value.
The OVER signal is ON when the input value is not within the display range.



Timing Charts

Section 7-2

The process value is output when the MAXREQ or MINREQ signal is ON at the
time the output is tested in output test.

Multiple input signals must not turn ON. If multiple input signals turn ON or a
single signal input is combined with another signal input, all output data will be
turned OFF.

7-2 Timing Charts

REQ

When a REQ signal is input from a Programmable Controller to the K3NR in
RUN or output test, the KSNR outputs a DATA VALID (DeV) signal. In other
cases, the K3NR has All Signals OFF (H) output.

Refer to the following for the timing of each signal.

o

» M Pulse of 20- to 50-ms duration

RD

All data “H” \< DATA >/ All data “H”

REQ

[ Approx. 30 ms 14— 40 ms —»
16 ms

The REQ signal must be kept ON as shown below if the K3NR has continuous
data output.

RD Al data “H’ \< DATA 1 >< DATA 2 ><

Operating Conditions

Approx. 30 ms 24 ms 24 ms

l—— 40 ms— P 4—P 14— 40 ms 1t

l———— 64 ms——— P> ————— 64 ms ———P>

The polarity of the data must be checked with a POLARITY signal. The polarity is
positive when the POLARITY signal is OFF and negative when the POLARITY
signal is ON.

The K3NR in output test has test data output regardless of the type of REQ sig-
nal.

The RUN signal is turned ON in RUN or output test. The RUN signal is, however,
turned OFF when an error other than overflow results.

Do not input multiple signals, otherwise all output data will be turned OFF.
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SECTION 8

Troubleshooting
This section provides information for troubleshooting the K3NR.
8-1 TtemstoBe Checked First ......... ... ..o i 122
8-2 DS laY ..t e 122
8-2-1  Flashing .. ... ... 122
8-2-2  EITOT MESSAZE . . vttt ettt e e e e e 122

121



Display Section 8-2

8-1 Items to Be Checked First

First, check the following three items if the K3NR has any problems during op-
eration.

1,2,3... 1. Power Supply
Be sure that power supplied to the K3NR is within the rated voltage range.
2. Wiring
Be sure that the K3NR is wired correctly.

3. Communications Conditions
If the model is a K3NR with the Communications Output Board, be sure that
the baud rate and unit numbers are correct.

After checking and remedying the above items, if the K3NR still has problems
during operation, check the error message.

8-2 Display
8-2-1 Flashing

The display will flash in the following cases.

e The input or process value is not within the display range.
If the display flashes the output status will be as follows:

Models with BCD Output Board: The OVER signal will be ON.

Models with Communications Output Board: The OVER or UNDER signal
will be ON and other output signals will be retained.

o The display will flash for three seconds if an attempt is made to change a set-
ting on the K3NR. Set to remote programming to accept key input.

8-2-2 Error Message

The error condition can be checked with the error message.

The K3NR will have the following output statuses when an error message is dis-
played.

e HH, H, PASS, L, and LL will all be OFF.
¢ Linear output will be limited to the minimum value.
¢ The type of BCD output will be All Outputs OFF (H).

e The Unit error response will be returned from the model with a communications
function.

m I"l_l ) I:II_:'AI_CI_I_ Memorv Error

m3.Err Meaning of Error
The internal memory has an error.

Remedy

Turn the K3NR off and on. If the memory error still exists, the K3NR will need to
be repaired. If the K3NR returns to normal operation, the KBNR may have been
affected by noise. Check if there is any source of noise generation near the
K3NR.

- - =T
IEI_I__I__I I_ILII

- Output Error
Meaning of Error
The internal circuit has an error.

Remedy
Turn the K3NR off and on. If the output error still exists, the K3NR will need to be
repaired.
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Display

Section 8-2

Notice

ll:l-'- o

When the power is turned ON for the first time after a separately purchased Out-
put Unit is mounted to the K3N[], the following messages will be displayed.

Follow the procedures below to clear the messages.

Meaning of Message:
This message is displayed when the power is turned ON after an Output Unit is
mounted or replaced.

It is also displayed when there is an error in the internal circuitry.

Remedy:
Press the Mode Key for less than 1 second. The K8N[]J should enter RUN mode.
In this case, a malfunction has not occurred.

If LHL -5 continues to be displayed, turn the power OFF and ON again. If the
K3N[] still fails to enter RUN mode, repairs are necessary. It is possible that
noise has caused faulty operation.

Meaning of Message:

This message will be displayed when the power is turned ON and either an in-
compatible Output Unit has been mounted on the K3N[J or an Output Unit has
not been mounted on the K3N[J with set value LED display.

It is also displayed when there is an error in the internal circuitry.

Remedy:

Check that the Output Unit is compatible, and if it is not, turn OFF the power and
replace it with a compatible one. If an Output Unit is not mounted on the K3N[J
with set value LED display, turn OFF the power and mount a compatible Unit.

When the power is turned ON again, £+ -o will be displayed. If the Mode Key is
pressed for less than 1 second, the KSN[] should enter RUN mode. In this case,
a malfunction has not occurred.

If £---5 or LHL-5 is still displayed, turn the power OFF and ON again. If the
K3N[] still fails to enter RUN mode, repairs are necessary. It is possible that
noise has caused faulty operation.
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Ratings

Appendix A
Specifications

Supply voltage

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

Operating voltage range

85% to 110% of supply voltage

Power consumption (see note)

15 VA max. (max. AC load with all indicators lit)
10 W max. (max. DC load with all indicators lit) (see note)

Sensor power supply

80 mA at 12 VDC£10%

Insulation resistance

20 MQ min. (at 500 VDC) between external terminal and case.
Insulation provided between inputs, outputs, and power supply.

Dielectric withstand voltage

2,000 VAC for 1 min between external terminal and case.
Insulation provided between inputs, outputs, and power supply.

Noise immunity

11,500 V on power supply terminals in normal or common mode +1 ps, 100 ns for
square-wave noise with 1 ns

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: 98 m/s? (10G) for 3 times each in X, Y, and Z directions
Destruction: 294 m/s2 (30G) for 3 times each in X, Y, and Z directions

Ambient temperature

Operating: —10°C to 55°C (with no icing)
Storage: —20°C to 65°C (with no icing)

Ambient humidity

Operating: 25% to 85% (with no condensation)

Ambient atmosphere

Must be free of corrosive gas

EMC

Emission Enclosure:
Emission AC Mains:
Immunity ESD:

EN55011 Group 1 class A

EN55011 Group 1 class A

EN61000-4-2: 4-kV contact discharge (level 2)
8-kV air discharge (level 3)

10 V/m (amplitude modulated,
80 MHz to 1 GHz) (level 3)

10 V/m (pulse modulated,

900 MHz)

Immunity Conducted Disturbance: ENV50141: 10V (0.15 to 80 MHz) (level 3)
Immunity Burst: EN61000-4-4: 2-kV power-line (level 3)

2-kV 1/O signal-line (level 4)

Immunity-RF-interference: ENV50140:

Approved standards

UL508, CSA22.2; conforms to EN50081-2, EN50082-2, EN61010-1 (IEC61010-1);
conforms to VDE106/part 100 (Finger Protection) when the terminal cover is
mounted.

Weight

Approx. 400 g

Note An Intelligent Signal Processor with DC supply voltage requires approximately 1 A DC as control power
supply current the moment the Intelligent Signal Processor is turned on. Do not forget to take this into con-
sideration when using several Intelligent Signal Processors. When the Intelligent Signal Processor is not in
measuring operation (e.g., the Intelligent Signal Processor has been just turned on or is operating for start-

up compensation time), the display will read “O5505” and all outputs will be OFF.
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Appendix A

Input/Output Ratings

Relay Contact Output
(Incorporating a G6B Relay)

Item

Resistive load (coso = 1)

Inductive load (cos¢ =0.4,L/R =7
ms)

Rated load

5 A at 250 VAC; 5 A at 30 VDC

1.5 A at 250 VAC, 1.5 A at 30 VDC

Rated carry current

5 A max. (at COM terminal)

Max. contact voltage

380 VAC, 125 VDC

Max. contact current

5 A max. (at COM terminal)

Max. switching capacity

1,250 VA, 150 W

375 VA, 80 W

Min. permissible load
(P level, reference value)

10 mA at 5 VDC

Mechanical life

50,000,000 times min. (at a switching frequency of 18,000 times/hr)

Electrical life

(at an ambient temperature of 23°C)

100,000 times min. (at a rated load switching frequency of 1,800 times/hr)

Transistor Output

Rated load voltage 24 VDC max.
Max. load current 50 mA
Leakage current 100 pA max.
BCD Output
I/0 signal name Item Rating
Inputs REQUEST, HOLD, MAX, MIN, Input signal No-voltage contact input
RESET Input current with no-voltage input | 10 mA
Signal level ON voltage: 1.5V max.
OFF voltage: 3 V min.
Outputs | DATA, POLARITY, OVERFLOW, Rated load voltage 24 VDC max.
DATA VALID, RUN Max. load current 10 mA
Leakage current 100 pA max.

Note Logic method: negative logic

Linear Output

Item 4to 20 mA | 1to5V 1 mV/10 digits (see note)
Resolution 4,096
Output error +0.5% FS +1.5% FS
Permissible load resistance 600 Q max. | 500 Q min. 1 KQ min.

Note Forthe 1 mV/10-digit output, the output voltage changes for every 40 to 50 increment in the display value.

Communications

Item

RS-232C, RS-422

RS-485

Transmission method

4-wire, half-duplex

2-wire, half-duplex

Synchronization method

Start-stop synchronization

Baud rate

1,200/2,400/4,800/9,600/19,200/38,400 bps

Transmission code

ASCII (7-bit)

Communicatio | Write to K3NR

ns

communications conditions.

Comparative set value, prescaling value, remote/local programming, reset control of
maximum/minimum values, and other setting mode items excluding

Read from
K3NR

data, error code, and others

Process value, comparative set value, maximum value, minimum value, model

For details, refer to Communication Operation Manual.
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Characteristics
Input signal No-voltage contact (30 Hz max., ON/OFF pulse width: 15 ms min.)

Voltage pulse (50 kHz max., ON/OFF pulse width: 9 us min., ON voltage: 4.5 to 30 V/OFF
voltage: =30 to 2 V)

Open collector (50 kHz max., ON/OFF pulse width: 9 pus min.)

Connectable Sensors
ON residual voltage:
OFF leakage current:
Load current:

3V max.

1.5 mA max.

Must have switching capacity of 20 mA min.

Must be able to dependably switch a load current of 5 mA max.

Measuring accuracy
(at 23+5°C)

Operating modes 1 and 6: £0.006%rdg+1 digit
Operating modes 2t0 5:  £0.02%rdg+1 digit

Measuring modes and
ranges

(Operating modes 1 to
6 are for no-contact
sensor models)

Operating mode 1: Rotational/circumferential speed 0.0005 to 50,000 Hz
Operating mode 2: Absolute ratio 0.0005 to 50,000 Hz
Operating mode 3: Error ratio 0.0005 to 50,000 Hz
Operating mode 4: Rotational difference 0.0005 to 50,000 Hz
Operating mode 5: Flow rate ratio 0.0005 to 50,000 Hz
Operating mode 6: Passing time 0.0005 to 50,000 Hz
Operating mode 7: Pulse counting 0 to 4G count (32-bit counter)

Max. displayed digits

5 digits (—19999 to 99999)

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

Prescale function

Programming via front-panel key inputs. (0.0001 x 109 to 9.9999 x 109, decimal point can
be set freely)
Can be set using prescale value teaching.

HOLD functions
(see note 2)

Max. value (peak) hold, Min. value (bottom) hold

External control

HOLD (Process value held)

RESET (Maximum/minimum data reset, counting value reset)

BANK (Selection of one bank out of 4 banks of set values)
(Selection of one bank out of 4 banks of prescale values)

Comparative output
hysteresis setting

Programmable with front-panel key inputs (1 to 9999).

Other functions

Variable linear output range (for models with linear outputs only)
Remote/Local processing (available for communications output models only)
Maximum/Minimum value data reset with front panel keys

Comparative output pattern selection

Process time for averaging measured values

Startup compensation time (0.0 to 99.9 s)

Time unit display

Security

Memory power failure

Output configuration

Relay contact output (5 outputs)

Transistor output (NPN and PNP open collector), BCD (NPN open collector)

Parallel BCD (NPN open collector) + transistor output (NPN open collector)

Linear output (4 to 20 mA, 1 to 5 V) + transistor output (NPN open collector)
Communication functions (RS-232C, RS-485, RS-422)

Communication functions (RS-232C, RS-485, RS-422) + transistor output (NPN open
collector)

Delay in comparative
outputs (at transistor
output)

Operating modes 1 to 6: 200 ms max.
Operating mode 7: 1 ms max.

Enclosure rating

Front panel: NEMA4X for indoor use (equivalent to IP66)
Rear case: |EC standard IP20
Terminals: |EC standard IP00

Memory protection

Non-volatile memory (EEPROM) (possible to rewrite 100,000 times)

Note 1. The linear output range cannot be set when connected to a 1 mV/10-digit Linear Output Board.

2. Not effective for operating mode 7.
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Appendix B
Estimated Frequency Calculation

If input pulses are suddenly interrupted, the estimated frequency calculation function continuously estimates the
frequency in preparation for the next pulse that may occur. This function ensures improved response to any pulse
occurring within the time period represented by the shaded area of the accompanying graph.

Frequency

Time
Estimated frequency calculation
Estimated frequency calculation graph:
Tq T2 T.
T
Input pulse Po P P Paf
1/Te
1/Th
0 1/Ts
Frequency Estimated
- frequency
calculation

The input frequency cannot be calculated with pulse PO only. Therefore, the result remains 0. With pulse P1, T1
(from PO to P1) is measured as one cycle, and the input frequency is calculated from 1/T1. With pulse P2, if T1 is
larger than T2 (if the input frequency increases, i.e. the cycle is shorter), 1/T2 is adopted as the input frequency at
that moment. If no pulse is detected for the T2 period after P2, the new input frequency cannot be known until the
next pulse is detected. The estimated value is 1/T3 if no pulse is detected for period T3. If P3 is detected at that
time, the input frequency then is 1/T3. Therefore the K8NR produces a fast and accurate response as a result of its
estimate. It is better to estimate the input frequency than to keep the frequency, 1/T2, until pulse P3 is actually
detected. With this function, the K3NR can react to sudden changes in the input frequency.
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Appendix C
List of Settings

Use this sheet to keep a record of set values.

Menu Parameter Setting range Set value
SuSEE SEARF Bank no. of set value ( / to Y) to be changed
Setting value menu |5 y HH set value (- /3339 to 93339)
Sux. H H set value (- /3955 to 95555)
Sux L L set value (- /5555 to 595959)
SuxLi LL set value (- /5555 to 559595)
PaCL PLAAH Bank no. of prescale (zFF/ { to ) to be changed
Prescaling menu PSx.AS Prescaling value X (mantissa) of input A (2.007 { to 5.9999)
PSx.AY Prescaling value Y (exponent) of input A (-5 to J5)
FEX.bo Prescaling value X (mantissa) of input B (J.050 { to 5.9559)
PSx.hH Prescaling value Y (exponent) of input B (-5 to J5)
dELP % Decimal point position (sooso/o.0000/50.000/000.00/5000.0)
SEEUR Flinl Operating mode (F / to F7)
Setup menu CrAlCAb Sensor type (00, 0/, i3, i)
Zrafo Automatic zero time X (mantissa) of input A (0.000 1 to
9.59399)
ZrafRy Auto zero time Y (exponent) of input A (-5 to J9)
Zrabo Auto zero time X (mantissa) of input B (J.0050 ! to 5.5555)
Zraby Auto zero time Y (exponent) of input B (-5 to J5)
ECAE Time unit  5CAL (—19999 to 99999)
SEL (0 t0 99999 s)
rCr (0 to 99999 min)
H.Am.55 (hours, minutes, seconds)
~r.55.4 (minutes, seconds, 1/100 s)
H-ro Communications unit no. (U7 to 59)
hPS Baud rate ( /200/24900/4B00/5600/ (S200/38400)
LEn Word length (7/5)
ShCE Stop bits ( /)
Prty Parity bits (non~E: None; Eufn: Even; odd: Odd)
aPk Auly Process time for averaging measured value FA5t (60 ms)
Option menu 05 (500 ms)
i (1s)
2 (2s)
4 (45s)
g (85s)
5 (16s)
SECARE Startup compensation time (& to 55.9)
ntro Power failure memory (enabled/disabled)
HY5 Hysteresis (000 | to 5955)
C-alE Output pattern  ~orAL (Standard output)
zonE (Zone output)
LELEL (Level output)
LSEEH H linear output range (- /9555 to 55559)
LSEEL L linear output range (- /55595 to 55555)

Remote/Local programming (-~£: Remote; LLL: Local)

Note The selected bank number will be displayed where an asterisk (*) appears.
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Appendix D
Available Models

Base Units

Input type NPN/Voltage pulse PNP
Supply voltage 100 to 12to 24 100 to 12to 24
240 VAC vDC 240 VAC vDC
Basic Models K3NR-NB1A | KBNR-NB2A | K3NR-PB1A | K3NR-PB2A
These models provide a present
value LED and front-panel
control keys. Can be connected
to any Output Board, or can be
used for display only without an
Output Board.
Set Value LED Models K3NR-NB1C | KBNR-NB2C | K3NR-PB1C | K3NR-PB2C
These models provide a
present value LED, set value
LED, and front-panel control
keys. Can be connected to
Relay, Transistor, or
Combination Output Boards.
Available Output Board Combinations
Output type Output configuration Output Base units
boards Basic | Set Value
LED
Display
Relay contact 3 outputs: H, PASS, L (SPDT) K31-C1 Yes Yes
5 outputs: HH, H, L, LL (SPST-NO), and PASS (SPDT) K31-C2 Yes Yes
5 outputs: HH, H, L, LL (SPST-NC), and PASS (SPDT) K31-C5 Yes Yes
Transistor 5 outputs (NPN open collector) K31-T1 Yes Yes
5 outputs (PNP open collector) K31-T2 Yes Yes
BCD (see note) | 5-digit output (NPN open collector) K31-B2 Yes
Linear 41020 mADC K31-L1 Yes
1to5VDC K31-L2 Yes
1 mV/10 digits K31-L3 Yes
0to5VDC K31-L7 Yes
0to 10 VDC K31-L8 Yes
Communication | RS-232C K31-FLKA1 Yes
boards (see
note) RS-485 K31-FLK2 | Yes
RS-422 K31-FLK3 Yes
Combination BCD output + 5 transistor outputs (NPN open collector) K31-B4 Yes Yes
outputand 4 to 20 mA + 5 transistor outputs (NPN open collector) K31-L4 Yes Yes
communication -
boards 1to 5V + 5 transistor outputs (NPN open collector) K31-L5 Yes Yes
1 mV/10 digits + 5 transistor outputs (NPN open collector) | K31-L6 Yes Yes
0to 5 VDC + 5 transistor outputs (NPN open collector) K31-L9 Yes Yes
0to 10 VDC + 5 transistor outputs (NPN open collector) K31-L10 Yes Yes
RS-232C + 5 transistor outputs (NPN open collector) K31-FLK4 Yes Yes
RS-485 + 5 transistor outputs (NPN open collector) K31-FLK5 Yes Yes
RS-422 + 5 transistor outputs (NPN open collector) K31-FLK6 Yes Yes

Note For details,

refer to the Communication Operation Manual.
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Available Models Appendix D

Model Number Legend

Base Units and Output Boards can be ordered individually or as sets. Refer to the Output Board Combinations
table on page 133.

Base Units Output Boards Base Units with Output Boards
KaNR-[ ] [J L] ka1- [J U U0 kaNR- [ ] [JLI0L) -DJO DI
1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8

1, 2. Input Sensors Codes
NB: NPN inputs

PB: PNP inputs

3. Supply Voltage

1: 100 to 240 VAC

2: 121024 VDC

4. Display

A: Basic

C: Set Value LED Display

5, 6, 7, 8. Output Type Codes

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

Cc2: 5 comparative relay contact outputs (HH, H, L, LL: SPST-NO; PASS: SPDT)
C5: 5 comparative relay contact outputs (HH, H, L, LL: SPST-NC; PASS: SPDT)
T1: 5 comparative transistor outputs (NPN open collector)

T2: 5 comparative transistor outputs (PNP open collector)

B2: BCD output (NPN open collector) (see note)

B4: BCD output + 5 transistor outputs (NPN open collector)

L1: Linear output (4 to 20 mA) (see note)

L2: Linear output (1 to 5 VDC) (see note)

L3: Linear output (1 mV/10 digits) (see note)

L4: Linear output, 4 to 20 mA + 5 transistor outputs (NPN open collector)
L5: Linear output, 1 to 5 V + 5 transistor outputs (NPN open collector)

L6: Linear output, 1 mV/10 digits+ 5 transistor outputs (NPN open collector)
L7: Linear output, 0 to 5 VDC (see note)

L8: Linear output, 0 to 10 VDC (see note)

L9: Linear output, 0 to 5 VDC + 5 transistor outputs (NPN open collector)
L10:  Linear output, 0 to 10 VDC + 5 transistor outputs (NPN open collector)
FLK1: Communication RS-232C (see note)

FLK2: Communication RS-485 (see note)

FLK3: Communication RS-422 (see note)

FLK4: RS-232C + 5 transistor outputs (NPN open collector)

FLK5: RS-485 + 5 transistor outputs (NPN open collector)

FLK6: RS-422 + 5 transistor outputs (NPN open collector)

Note These output types are available on Basic Models only.
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Appendix E
Available Parameters

Available parameters vary with the output board of the K3NR and are indicated as “YES” in the following table.

K3NR-[ B[ A Basic Model

Menu Parameter Output board
No c1/c2/ B2 B4 L1/L2/ | L4/L5/ | FLK1/ | FLK4/
output | C5/T1/T2 L3/L7/ | L6/L9/ | FLK2/ | FLK5/
(note 2) L8 L10 FLK3 | FLK6
Su5EE S5ARF  Bank no. of set value YES YES YES YES
\?:E'gg SuxHH  HH set value YES YES YES YES
menu Sux. H  Hsetvalue YES YES YES YES
Sux. L Lsetvalue YES YES YES YES
Suxll  LL setvalue YES YES YES YES
PSLL F.LARF  Bank no. of prescale YES YES YES | YES | YES YES YES |YES
Prescal-  ['pcyns Prescaling value YES |YES YES | YES |YES YES |YES |YES
Ing menu X (mantissa) of input A
F5x.AY  Prescaling value YES YES YES | YES | YES YES YES |YES
Y (exponent) of input A
F5xh5  Prescaling value YES YES YES | YES | YES YES YES |YES
X (mantissa) of input B
PoxtY  Prescaling value YES YES YES | YES | YES YES YES |YES
Y (exponent) of input B
dELPx  Decimal point position YES YES YES |YES |YES YES YES |YES
SEELP Flnf  Operating mode YES YES YES |YES |YES YES YES |YES
a%t‘;‘g CnflCnb Sensor type YES YES YES | YES | YES YES YES |YES
zrafs Auto zero time YES YES YES | YES | YES YES YES |YES
X (mantissa) of input A
zrofY  Auto zero time YES YES YES | YES | YES YES YES |YES
Y (exponent) of input A
zrohd Auto zero time YES YES YES | YES | YES YES YES |YES
X (mantissa) of input B
zrobY  Auto zero time YES YES YES |YES |YES YES YES |YES
Y (exponent) of input B
ECAE Time unit YES YES YES | YES | YES YES YES |YES
H-no Communications unit no. YES |VYES
hFS Baud rate YES |YES
LEn Word length YES |YES
ShCt Stop bits YES |YES
Priy Parity bits YES |YES
aPk Aul Process time for YES YES YES |YES |YES YES YES |YES
Option averaging measured
menu value
SkCnE Startup compensation YES YES YES | YES | YES YES YES |YES
time
nfra Power failure memory YES YES YES | YES | YES YES YES |YES
HY5 Hysteresis YES YES YES YES
C-gbk Output pattern YES YES YES YES
L5EEH  Hlinear output range YES YES
(note 1) | (note 1)
L5ELL L linear output range YES YES
(note 1) | (note 1)
=L Remote/Local YES |YES
programming
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Available Parameters

Appendix E

Menu Parameter Output board
No ci1/Cc2/ B2 B4 L1/L2/ | L4/L5/ | FLK1/ | FLK4/
output | C5/T1/T2 L3/L7/ | L6/L9/ | FLK2/ | FLK5/
(note 2) L8 L10 FLK3 | FLK6
Frok ALL All key protect YES YES | YES | YES YES YES |VYES
Protect [z ccL  Set value change YES YES YES YES
menu prohibit
~ESEE Counting value reset YES YES YES |YES |YES YES YES |YES
prohibit
Arr5E Maximum/Minimum YES YES YES |YES |YES YES YES |YES
value clear prohibit
SEL- Security YES YES YES |YES |YES YES YES |YES
Note 1. The linear output range cannot be set with the K31-L3 and K31-L6 Output Boards.
2. The HH and LL set values cannot be set with the K31-C1.
3. The selected bank number will be displayed where an asterisk (*) appears.
K3NR-[IB[LIC Set Value LED Display Model
Menu Parameter Output board
C1/C2/C5/ | B4 L4/L5/ | FLK4/
T1/T2 L6/L9/ | FLK5/
(note 2) L10 FLK6
SuSEE S.5ARF  Bank no. of set value YES YES YES YES
Setting value menu [y HH set value YES YES |YES YES
Su. H  Hsetvalue YES YES YES YES
Su L L set value YES YES YES YES
Sudl LL set value YES YES YES YES
PECL F.LAH  Bank no. of prescale YES YES YES YES
Prescaling menu FSxAS  Prescaling value X (mantissa) of input A YES YES |YES YES
F5xRY  Prescaling value Y (exponent) of input A YES YES YES YES
Foixbs  Prescaling value X (mantissa) of input B YES YES YES YES
F5x.bY  Prescaling value Y (exponent) of input B YES YES YES YES
dECF.x  Decimal point position YES YES YES YES
SEELF Flnl Operating mode YES YES YES YES
Setup menu CrAlCnb Sensor type YES YES |YES YES
zraRs Auto zero time X (mantissa) of input A YES YES YES YES
zrafY  Auto zero time Y (exponent) of input A YES YES YES YES
-rabs  Auto zero time X (mantissa) of input B YES YES YES YES
-rabY  Auto zero time Y (exponent) of input B YES YES YES YES
ECAE Time unit YES YES YES YES
L-ng Communications unit no. YES
hP5 Baud rate YES
LEm Word length YES
Skl Stop bits YES
Pred Parity bits YES
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Available Parameters

Appendix E

Menu Parameter Output board
C1/C2/C5/ | B4 L4/L5/ | FLK4/
T1/T2 L6/L9/ | FLK5/
(note 2) L10 FLK6
oPk Aul Process time for averaging measured value | YES YES YES YES
Option menu SECRE Startup compensation time YES YES |YES YES
nEro Power failure memory YES YES YES YES
HYS Hysteresis YES YES YES YES
C-slE Output pattern YES YES YES YES
L5ELH  H linear output range YES
(note 1)
L5EEL L linear output range YES
(note 1)
i Remote/Local programming YES
Prak ALL All key protect YES YES YES YES
Protect menu 5.5t Setvalue change prohibit YES YES |YES YES
rE5EE Counting value reset prohibit YES YES YES YES
ar-58 Maximum/Minimum value clear prohibit YES YES YES YES
SEC- Security YES YES YES YES

Note 1. The linear output range cannot be set with the K31-L6 Output Board.
2. The HH and LL set values cannot be set with the K31-C1.

3. The selected bank number will be displayed where an asterisk (*) appears.
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Appendix F
Setting Examples

In the following example, with the K3NR, rotations (rpm) can be displayed using a rotary encoder that has 1,000
output pulses per revolution on condition that the prescaling bank is set to OFF, and the prescaling value is set to
1/1,000 = 0.001 =1 x 1073,

Y

_>( RUN mode J

Press the Mode Key
for 1 second.

Bet value menu f——3pIPrescaling menyj=———=] Setup menu - Qption menu
SuSEE T SELU - GPE
ty
. |Operating mode| Set with the
L Funl | > Up Key. Y
Output test
EESL

Set with Shift

i

and Up Keys
IraRd
ESC Prescaling menu] o mmem%
PELL SuSEE
ry
—> PLAM Set with the
: > Up Key.

Set with Shift
and Up Keys

Set with Shift

PL
5A4 and Up Keys

Set with the
Up Key.

dElF

Note 1. If the operating mode setting is changed, all the other parameters are set to default values except those
for the communications and settings in protect mode. Therefore, set the operating mode first.

2. The displayed setting will be validated automatically if no change is made for five seconds and the next
parameter will be displayed.
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A

absolute ratio, 25
operating mode setting, 58

All Key Protect, setting, 90

auto—zero time
description, 3
setting, 62

auxiliary power supply, wiring, 14

averaging measured value, description, 3

averaging measured values, setting process time, 72

BANK input, wiring, 15

bank selection, 104

BANKI1 signal, 104

BANK?2 signal, 104

Base Unit, available models, 133
baud rate, setting, 67

BCD output, ratings, 126

BCD Output Boards
connectors, 116
operation, 115
timing charts, 119

C

characteristics, 127

chattering, preventing, 78

combination output boards, 19
communications, ratings, 126
communications format, setting, 69
communications function, 9
communications unit number, setting, 67
comparative output pattern, setting, 80
comparative output selection, description, 2
comparative outputs, setting, 81

counting value reset prohibit, setting, 93

Index

D

default values, initializing set values, 113
dimensions, 12

display
description, 4
troubleshooting, 122

E-F
error messages, 122

error ratio, 28
operating mode setting, 58

estimated frequency calculation, 129
examples, setting examples, 139
external control inputs, 15

external input signals, operation, 104
flashing display, 122

flow rate ratio, 34
operating mode setting, 58

H

HOLD input, wiring, 15
HOLD input, description, 2

HOLD signal
mode F7, 106
modes F1 to F6, 105

host computer, unit number setting, 67
hysteresis setting, setting, 78

hysteresis setting, description, 3

indicators, description, 4
Initialization, of set values, 113
input block, 13

inputs, wiring, 14

L

LED indicators, description, 4
level output, 81

linear output, ratings, 126
linear output boards, 19

linear output range, setting, 83

141



Index

linear output range, teaching, 111 P

local programming, setting, 86
panel cutouts, 12

parameter settings, 45

M procedures, 46

. parameters
Maintenance mode, 9 available in each Output Board, 135
Maintenance mode, operation, 113 list, 131
maximum value clear prohibit, setting, 95 parity bits, setting, 69
maximum values, displaying and resetting, 103 PASS output, 80
measured values, setting averaging time, 72 passing speed, operating mode setting, 58
memory error, 122 passing time, 37
menu overview power failure memory, setting, 76

Protect mode, 89

Power Supply, wiring, 14
Setting mode, 48 pply. g

power supply, wiring auxiliary power supply, 14
menues

option menu, 72 prescaling, description, 2
prescaling menu, 54 precautions

protect menu, 90 general, xi

setting value menu, 50 wiring, 14

setup menu, 58 ) )
prescaling, settings, 54
minimum value clear prohibit, setting, 95 )
prescaling menu, 54

minimum values, displaying and resetting, 103 . .
prescaling value, teaching, 109

model numbers, meaning, 134
protect menu, 90

models, standard models, 133
Protect mode, 9

modes, operating modes, 8
Protect mode, 88

mounting method, 13 selecting, 88

pulse counting, 40
operating mode setting, 58

O

open collector input, wiring, 14 R
operating mode
basic operation, 21 ratings, 125
setting, 58

relay contact output, ratings, 126
operating modes

1 — rotational/circumferential speed, 22
12 — pulse counting, 40 relay output boards, 18
13 — passing time, 37
2 — absolute ratio, 25
3 — error ratio, 28 remote/local selection, description, 3
4 — rotational difference, 31 RESET input, wiring, 15

5 — flow rate ratio, 34
RESET input, description, 3

relay input, setting, 60

remote/local programming, setting, 86

operation keys, description, 4

. RESET signal
option menu, 72 mode F7., 105
output board, 16 modes F1 to F6, 104
Output Boards rotational difference, 31
available models, 133 operating mode setting, 58

available parameters, 135 rotational/circumferential speed, 22

output error, 122 operating mode setting, 58
output test, operation, 112 RUN mode, 8
output test function, description, 3 RUN mode, operations, 99
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Index

S stop bits, setting, 69

Security, setting, 97
sensor type, setting, 60 T

set value, teaching, 108 teaching, description, 3

set value menu, 50 teaching function, operation, 108

set values, 50

: terminal arrangement, BCD Output Boards, 116
changing, 100

displaying, 100 terminal arrangement
initializing, 113 input block, 13
protecting, 91 output board, 16

setting ranges, 50 terminal arrangement, 7

setting examples, 139 time units, setting, 65

Setting mode, 9 timing charts, for BCD Output Boards, 119

Setsz;:i :;:;Z; 7 transistor input, setting, 60
Setting Value Change Prohibit, setting, 91 transistor output, ratings, 126

. transistor output boards, 19
settings

list, 131 troubleshooting, 121
protecting, 97

setup, 11

setup menu, 58 U _Z

specifications, 125 unit number, setting, 67

standard models, 133 . ..
voltage pulse input, wiring, 14

standard output, 80 wiring, 14

startup compensation time
description, 3
setting, 74 zone output, 81

word length, setting, 69
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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. NO93-E1-1A

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 January 1998 Original production
1A February 2001 The information under Notice was moved from the inner front cover to page 123

and the address used in the inner back cover was updated. In addition, the follow-
ing changes were made.

Pages 7 and 8: Shading added to graphics.

Pages 16 and 17: Changes made to graphics.

Page 112: “Escape” corrected to “Mode” in first line of procedure.
Page 118: Minor additions made to graphic.

Page 123: Note directing the reader to Notice removed.

Page 124: Information on rated load voltage changed in 2 places.
Page 125: “NEMA4” changed to “NEMA4X.”

Page 133: Alignment for entry on startup compensation time corrected.
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