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PREFACE

This User’s Manual provides you with information necessary.

For use of the K3MA series of digital panel meters.

Please read this manual carefully to ensure correct and efficient use of the product.
Keep this manual handy for future reference.

GENERAL PRECAUTIONS

If contemplating using the product in the following environments or for the following equipment, first
contact a sales representative of the company and then accept responsibility for incorporating into the
design fail-safe operation, redundancy, and other appropriate measures for ensuring reliability and
safety of the equipment and the overall system.

(1) Environments deviating from those specified in this manual

(2) Nuclear power control system, traffic (rail car/automobile/aircraft) control system, medical
equipment, amusement equipment, and rescue and security equipment

(3) Other equipment that demands high reliability, including those related to the safety of life and
property

/ About the Content of the Manual \

(1) Any reproduction, full or in part, of the manual is prohibited without prior written
permission from the company.

(2) Descriptions in the manual may be subject to change without notice.

(3) Information in the manual has been carefully checked for accuracy. If finding any
suspicious or erroneous descriptions in the manual, however, you are kindly requested
to contact a branch office of the company. In such a case, please let us know the Cat.
No. shown on the front cover of the manual. /




SAFETY PRECAUTIONS

® Signal Words

In this manual, safety notices are divided into WARNING and CAUTION according to the hazard level.

As both of WARNING and CAUTION notices contain important information for ensuring safety, be
sure to observe them.

AWARN'N A signal word indicating a potentially hazardous situation
which, if not avoided, may result in death or serious injury.

A signal word indicating a potentially hazardous situation,
if not avoided, may result in minor or moderate injury or
property damage.

/A\CAUTION

® \Warnings

Do not touch live terminals of the product.
Doing so may result in electrical shock.

Do not disassemble or touch the inside when the power is tuned on.
Doing so may result in electrical shock.

Do not allow pieces of metal or wire clippings to enter the product.
Doing so may result in electrical shock, fire, or malfunction.

Perform correct setting of the product according to the application. Failure to do so may cause unex-
pected operation of the overall system, resulting in damage to the system or personal injury.

Take appropriate safety measures in case the product malfunctions.
Otherwise, a serious accident could occur if amalfunction of the product prevents comparative out-
put from being generated.




NOTICE

® Observe the following precautions to ensure safety.

(1) Maintain the power supply voltage within specifications.
(2) Usethe product within the rated load.

(3) Besureto check each terminal for correct number and polarity before connection.
Incorrect or reverse connection may damage or burn out internal components of the product.

(4) Besureto tighten the terminal screws.
Recommended tightening torque: 0.43-0.58 N-m
L oose screws may result in product failure or malfunction.

(5) Do not connect anything to unused terminals.

(6) Install aswitch or acircuit breaker so that the operator can turn off the power supply without delay
and attach an appropriate label.

(7) Do not disassemble, repair, or modify the product.
(8) Do not use the product in flammable or explosive atmosphere.

® For proper usage of the product:

(1) Do not use the product in such an environment that is subject to the following:
» Direct heat radiation from any heat source
» Water flooding or oil splashes
» Direct sunlight
e Dust or corrosive gases (especialy, sulfuric or anmonia gas)
» Rapid temperature changes
e Condensation or icing due to high humidity
e Strong vibration or mechanical shock

(2) Do not block heat dissipation from the product, i.e., allow sufficient space for heat dissipation.
(3) Besurethat the rated voltage is reached within 2 seconds after the power is turned ON.

(4) Conduct aging for at least 15 minutes after turning ON the power for correct measurement.
(For K3MA-L: 30 minutes)

(5) To prevent the effect of static electricity, do not touch live terminals or slit areas of the product.
(6) Do not apply heavy load to the product. Doing so may deform or deteriorate the product.
(7) Do not use paint thinner for cleaning. Use commercially available alcohal.

® Installation and connection

(1) Mount the product to a panel that is 1 to 8 mm thick.
(2) Install the product in a horizontal position.
(3) Use crimp-style terminals fit for the screw size.



Noise prevention
(1) Install the product as far as possible from devices that generate strong high-frequency fields (such
as high-frequency welders or sewing machines) or surges.

(2) Attach surge absorbers or noise filters to nearby devices that generate noise (particularly, motors,
transformers, solenoids, magnet coils, and other devices that have a high inductance component).
However, in the case of K3MA-L, do not connect the surge absorber to the input unit for

temperature sensors.

Line filter
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(3) To prevent inductive noise, separate the terminal block wiring for the product from high-voltage or
high-current power lines. Do not route the wiring for the product in parallel with or tie it in a

bundle with power lines.
Use of separate wiring ducts or shielded cables will aso be effective for noise prevention.

<Examples of noise prevention schemes>
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N AVARRY,
2-core shielded cable

(4) When using a power supply noise filter, check that the filter is suitable for the supply voltage and
current ratings and then install it as close as possible to the product.

(5) Televisions, radios, or other wireless devices may cause reception interference if placed near the
product.



® For usage of the product for along time

(1) Avoid using the product in an area with temperature or humidity exceeding specifications, or

2

©)

subject to dew condensation.

When installing the product inside a panel, be sure that the temperature around the product (not the
temperature around the panel) is within the specification.

The life of parts depends upon the ambient temperature. Higher temperature decreases and lower
temperature increases the life of parts. Therefore, the life can be increased by lowering the inside
temperature of the digital panel meter.

Use or store the product within the specified ambient temperature and humidity ranges.

If two or more products are installed close to each other or one isinstalled on top of another, the
inside temperature of the products may be elevated due to heat generation by products themselves,
resulting in decreased life of the products. In such cases, conduct forced cooling, for example, by
using afan to ventilate the product.

Since the life of output relay depends largely upon the capacity and condition of switching, be sure
to take the actual conditions of usage into consideration and to use it within the rated load and the
times of its electrical life.

Using it exceeding its life may cause welding of contact points or burning.



Alphabetic Characters for Setting Data

This manual uses the following al phabetic characters for setting data.

ARlbe |l |d|E|F|L|H|I|I|H|L|nA
AlB|C|D|IE|F|G|H|IT |J]|K]|L|M
ala [P~ |5 |E|U || |a|Y]|:
NIO|IP|IQ|R|S|T|JU|V|IW|X]|Y]|Z
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INTRODUCTION

This chapter provides an overview and parts name of the product.
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I CHAPTER 1 INTRODUCTION

1-1 Main Features of the K3MA

Measurement

Scaling

(Only K3MA-JF)

The K3MA isadigital panel meter that is capable of converting an input signal into a
digital value and displaying it on the main indicator.

The main features of the product include the following.

This feature measures an input signal and displaysit asadigital value.

The input signal to be measured by each typeisasfollows.

K3MA-J : Voltage/Current

~ ' v/ > | #88888 |
3 =

K3MA-L : Temperature

=

K3MA-F : Pulse signal

@ [D:‘— ON/OFF

K3MA-F

This feature converts an input signa into a

desired physical value.

For example, when a pressure sensor iS  Readout
connected, in which a current range of 4-20 100kPa
mA corresponds to a pressure range of 0-100

kPa, the readout for the input of 4 mA is

converted into "0" and that for the input of 20

mA is converted into "100" (kPa). Since OkPa
Scaling converts an input signal as avalue of

current into a unit (kPa) that is used in the

system, it will enable you to get the vaue

intuitively.

Input

4mA 20mA




1-1 Main Features of the K3MA I

Comparative Output This feature compares a scaled value (measurement value) with a programmed OUT
set value and produces output according to the comparison result.

This is useful in monitoring various systems for malfunction or determining whether
products are within acceptance limits.

(]

CoD C D Ca) () CAD)
MAXMIN LEVEL WMODE SHIFT UP

l
\|/
X
/1N

Three types of comparative outputs are available: those produced at the OUT upper-
limit value, the OUT lower-limit value, and both the OUT values.

OUT upper-limit
value
“““““““““ OUT lower-limit
value

y

OUT lower-

OUT upper-limit
value

’—j I—I limit valueL[_L
Comparative output Comparative output Comparative output
Upper-limit Lower-limit Outside-the-range
signal action signal action signal action

Forced-zero Thisfeature shifts aprocess value to zero, and can be used to evaluate and display the
deviation of a process value from a reference value.

Process
value
ZERO I—l

Display Color Change In the example shown below, the display color is programmed so that it changes from
green to red when a comparative output turns ON. The display color can aso be
programmed so that it isfixed to "red" or "green".

OUT 1value

OUT 2 value

\__~ Red

*Asfor K3MA-L, only one reference value can be set.

1-3



I CHAPTER 1 INTRODUCTION

1-2 Model Number Legend

KSMA-O-0O AC100-240V

)
I

@ O

(4)

Model name
Symbol Description
K3MA Digital Panel Meter
K3MA Series
Input type
Symbol Description
J DC voltage/Current input
L Thermocoupl e/Resi stance ther-
mometer input
F Pulse input
Output type
Symbol Description
None Not available
C Relay contact output (1c)
A2 Relay contact output (1a x 2)
Power supply
Symbol Description
AC100-240V | 100 to 240 VAC (50/60 Hz)
AC/DC24V 24 VAC (50/60 Hz)

24 VDC (Non-polar)

1-4




1-3 I/O Circuit I

1-3 1/O Circuit

B Input Circuit Diagrams

® Analog Input

Voltage input

® Pulse Input

NPN,
Contact input

PNP,
Voltage pulse input

PNP

NPN

Voltage pulse

45Q

Current input

-
=~
0
A

Vv

Pulse
detection

circuit

Y’IZV

Voltage
detection fF—
circuit

AD

1-5



I CHAPTER 1 INTRODUCTION

B Output Circuit Diagrams

® Contact Output

Relay
Drive |
circuit

Relay
Drive
circuit

1a x 2 output

12v

® Internal Block Diagram

Input O—H

Input
circuit

EEPROM

Computer

5V 12v

[Constant voltage circuit |

k3

[ Power supply circuit

1
1
12v |
Relay o !
Drive
circuit
1
|
o _}
1c output
Key
Display
Output 6 O
circﬂlijt ® | Contact output
i->————0 X1

% 1 Only the type with contact output




1-4 Parts Name and Function I

1-4 Parts Name and Function

Operation indicator
T EMex

section

Main indicator

—

B‘:‘ ‘-’o ‘-’o -’o’-’o -’
/ ¥
Level indicator = | CDD
Co D C=2d D Ca)
MAX/MIN  LEVEL MODE SHIFT
MAX/MIN key Level key Mode key Shift key Up key
Name Function
Main indicator Displays a process value, parameter code, or set value.
1 Is on when comparative output 1 is on, and off when com-
(Comparative output 1) | parative output 1 is off.
2 Is on when comparative output 2 is on, and off when com-
(Comparative output 2) | parative output 2 is off. (Only K3MA-JK3MA-F)
sV Stays on while a set value is displayed or being changed, and
(Set value) off at all other times.
. Max Stayson whileaMAX valueis displayed, and off at all other
ngratl on (MAX value) times.
indicator
sections Min Stays on while aMIN value is displayed, and off at all other
(MIN value) times.
T Stays on while a set value that can be taught is displayed,
(Teaching) and blinks during teaching. Stays off at all other times. (Only
9 K3MA-JK3MA-F)
7 Is on when zero-shifting by forced-zero operation is active.
(Forced-zero) Turns off when forced-zero operation is canceled. (Only
K3MA-J)
Level indicator Indicates the current level.
Isused to select current value, MAX value, or MIN value for
MAXIMIN key indication and to reset MAX/MIN value.
Level key Is used to change one level to another.
Mode key Is used to select a parameter to be displayed.
Is used to check the set value of a parameter or enter the
Shift k change state when the parameter is displayed.
& Is used to shift the figure of the set value when it is in the
change state.
Is used to change the set value in the change state.
Up key Isused to execute or cancel the forced-zero operation when a
process value is displayed. (Only K3MA-J)

1-7






CHAPTER 2

INSTALLATION
AND CONNECTION

This chapter describes how to install and connect the product before turning the power

on.
e R 11 v = (o) o SRS 2-2
Dimensions/Panel Cutout Dimensions/Installation Procedure/Visibility of LCD
2-2 1/O Terminal CONNECLIONS .......cceeveiiieieiecee ettt s ere e 2-4

Terminal Arrangement /Terminal Connection

2-1



I CHAPTER 2 INSTALLATION AND CONNECTION

2-1 Installation

B Dimensions

101. 2
91
= = Character size in main indicator
N’ =y -
L ) s o | I
Ty [ Y

O 00 O a [
7.6mm

85

g7

12

,__...

)
26 '—1 80
i i ; .
I I ] B 3
e X2 ) =
B Panel Cutout Dimensions
| 120 min.

92,

75 min.
A

Fit the product into arectangular panel cutout, put the adapter in the fixing grooves on
the left and right surfaces of the rear case, and push the product until the gap between
the product and the panel surface is minimized.

2-2



2-1 Installation I

B [nstallation Procedure

(1) Fitthe product into arectangular panel cutout for installation.
(2) If you want to make the product waterproof, insert a watertight packing in the

product.
/
T ————
—> || I M —
—
]

(3) Put the adapter in the fixing grooves on the left and right surfaces of the rear
case, push it until it contacts with the panel, and fix it.

W Visibility of LCD

K3MA is designed to obtain optimum visibility from the angle shown below.

00

ITRRERL

2-3



I CHAPTER 2 INSTALLATION AND CONNECTION

2-2

I/O. Terminal Connections

Operation power supply Comparative output
100-240VAC 24VAC/DC K3MA-J/K3MA-F K3MA-L
DC24V{non-polar)
o | TL
AC100-240V AC24V
A G D E
() E) -
OF
D) 4
OF
=) ©
I
Sensor
power supply
K3MA-F K3MA-J K3MA-F
@ Voltage @ NPN
3
e €4 con &
@ Current @ :)/Slléaege
B Terminal Arrangement
Ter,\l}g iz Name Description Applicable model
Operation . .
A1-A2 Operation power supply terminals All models
power supply
B5-B6 Sensor power Sensor power supply terminals K3MA-F
supply
E1-E3
i K3MA-JK3MA-F
E2-E3 g;r;&aratlve Provides comparative outpui.
E1/E3-E2 K3MA-L
E4/E6-E5 Voltage /current analog terminals K3MA-J
EA-E5-E6 Thermometer/resstance thermometer ter- K3MA-L
Input minals
E4/E6-E5 Opgn collegtor pulse/voltage pulse input K3MA-E
device terminals




2-2 1/0 Terminal Connections I

B Terminal Connection

Use crimp contact type terminals as shown bel ow.

— TC
| 5.8mm max.
I |

4

O | 5.§T*rimax.

® Power Supply

Connect the following power supply to terminals A1 and A2.
100-240 VAC  50/60 Hz 6 VA
24 VACIDC 50/60 Hz 45VA | 45W (Non-polar)

Note that, when turned on, the product will require the operation power supply to have
more supply capacity than rated. If multiple products are used, the power supply must
be able to afford to supply power to the products.

0.0,6,6,0,0,

® Sensor Power Supply (Only K3SMA-F)

The following sensor power supply can be supplied from terminals B5 and B6.
12vDC 40 mA

0,6,0,0,0,6,

® Comparative Output

Comparative output is output to terminals E1-E3.
Configuration of contact point is as follows.
K3MA-JK3MA-F: lax?2
K3MA-L: 1c
Connect load within specifications.
The electrical life of the relay is 100,000 times.

0,0,0,6,0,6,

30vDC max.

.l
"F30vDC max.
(4+)

K3MA-J/K3MA-F K3MA-L

2-5



I CHAPTER 2 INSTALLATION AND CONNECTION

Input signals to be measured.
Input that can be measured by each model is as follows:

Voltage/Current (K3MA-J)
According to the input type, connect input devices to terminals shown below.

Be sure not to exceed the absolute maximum rating even for a moment.

Voltage input

Current input

Voltage input Current input

Temperature (K3MA-L)
According to the input type, connect input devices to the terminals E4-E6.

Thermocouple Resistance thermometer

Pulse signals (K3MA-F)
According to the types of signals to be input, connect input devices as shown below.

—, ()
@. @'
(e9) (50)

Relay input NPN sensor input Voltage pulse input

Voltage pulse input

For the PNP sensor input connection, refer to "1-3 1/0 Circuit”.

The input equipment connected to these terminas must meet the following
conditions.

Transistor:  ON residual voltage: 2.5V max.
OFF leakage current: 0.1 mA max.
Current leakage with Transistor turned ON: 15 mA min.
Relay: Min. load current: 5 mA max.
Voltage pulse:H Level: 45t030V
L Level: Oto2V
I nput impedance: 10KQ




CHAPTER 3

APPLICATION
EXAMPLES

This chapter shows some examples of product applications.

Monitoring the Liquid Level (K3MA-J) ... 32
Monitoring the Internal Pressure of a Tank (K3SMA-J) ....ooiviiiiininencnenene 34
Monitoring the Temperature of an Industrial Furnace (K3MA-L) ............... 3-6
Monitoring the Feed Speed of a Conveyer (K3MA-F) ...ccccoovvvvievvveeie v, 3-8

Monitoring the Rotationa Speed by Monitor Output of an Inverter (K3MA-F) ...3-10

3-1



I CHAPTER 3 APPLICATION EXAMPLES

3-1 Monitoring the Liquid Level k3vA-J)

Application
Ultrasonic sensor Comparative
2 1 e E4PA-LS600-M1 SYE
E — EWHE,‘E:EBE | (Upper limit signal)
= 0.8m 5 » Comparative
------ ——-{%--{ «452m PR | ouput2
----------------- <«€4.5m (Upper limit signal) K3MA-J-A2 AC/DC24V (kowenlimit signal)
6m
\/\/\/\/\/\/\/
_________________ <€ 0.5m (Lower limit signal)
<40m
e« K3MA-Jmonitorstheliquid level.
e Using an ultrasonic displacement sensor, E4PA-LS600-M 1, the distance to the
liquid level is detected.
(When the distance is 800-6000 mm, the output of the E4PA-LS600-M1 is 4-20
mA.)
e Theunit of indicated values by the K3IMA-Jis"m", and the values are indicated
to three decimal places.
*  Four measurements are averaged for stable indication.
e Sincetheliquid can not be completely discharged, the liquid level less than 0.05
m isawaysindicated as0 m.
e Whentheliquid level reaches 4.5 m, the comparative output 1 isturned ON.
e Whentheliquid level decreasesto 0.5 m, the comparative output 2 is turned ON.
Wiring

K3MA-J-A2 AC/DC24V
Operation

power @
supply ]
24vDC T o

\

Comparative output 1

Comparative output 2

COM

BLUE ()

Ultrasonic
displacement
sensor
BLACK E4PA-LS600-M1
(4-20mA)
BROWN(+)




3-1 Monitoring the Liquid Level (K3MA-J) I

Parameter Setting The scaling is set as follows.

INP1: 4.00
DSP1: 5200
INP2: 20.00
DSP2: 0
Position of decimal point: ca.caa
e Thetimes of measurementsfor averaging is set to 4.
*  Thezero-limitisturned ON and the zero-limit valueis set to 50.

e Comparative output 1 is used to generate an upper-limit signal action and the
OUT upper-limit valueis set to "4.500 m".

e Comparative output 2 is used to generate alower-limit signal action and the OUT
lower-limit valueis set to "0.500 m".

Level Parameter Set value
vn-k H-20
LrP woo
d5F. | 2o
. ) cnPe conn
Initial setting JEPD m
dF 00.000
allt 1k He
allkdt La
Advanced- Auds H
function z-linm on
setting Lin-P 50
Opera[ion otk | SR
setting alkd L5840

For details of parameters, refer to "CHAPTER 5 OPERATION".

The analog output characteristic mode of the sensor is set to "decrease”. For details on
sensor setting, refer to the Operation Manual for the sensor E4PA.

Operation

OUT upper-limit
value (4.500m)

Liquid level \
OUT lower-limit

value (0.500m)

Comparative L
output 1

Comparative
output 2

e Whentheliquid level reaches 4.5 m, comparative output 1 is output.
*  Whentheliquid level decreasesto 0.5 m, comparative output 2 is output.




I CHAPTER 3 APPLICATION EXAMPLES

3-2 Monitoring the Internal Pressure of a Tank

(K3MA-J)
Application
( )
S Comparative
4-20mA
N - » | SR — output 1
0-980kPa 1 o ng‘bbgg | (Upper-limit signal)
Pressure sensor = .

E8BAA-M10 ‘ [c>Tasleslenlas) | ———» Comparative

— : output2
K3MA-J-A2 AC/DC24V (Lower-limit signal)

e The K3MA-Jmonitorsthe internal pressure of atank.

e Theinternal pressure of the tank is measured with a pressure sensor EBAA-M10.
(When the pressure is 0-980 kPa, current of 4-20 mA is generated.)

e The unit of indicated values by the K3MA-J is "kPa', and the values are indi-
cated to one tenth'’s.

e  When theinternal pressure of the tank reaches 550 kPa, comparative output 1 is

turned ON.
Whentheinterna pressure of the tank decreases to 100 kPa, comparative output
2isturned ON.
Wiring
K3MA-J-A2 AC/DC24V
Operation .
power [ @ Comparative output 1
szjeglcy T \52 Comparative output 2

COM

BLUE ()

Pressure sensor

BLACK E8AA-M10
(4-20mA)

BROWN(+)




3-2 Monitoring the Internal Pressure of a Tank (K3MA-J) I

Parameter Setting « Thescalingisset asfollows.
INP1: 4.00
DSP1: 0
INP2: 20.00
DSP2: 9800
Position of decimal point: caaa.o

»  Comparative output 1 is used to generate an upper-limit signal action and the
OUT upper-limit valueis set to "550.0 kPa".

Comparative output 2 is used to generate alower-limit signal action and the OUT
lower-limit valueis set to "100.0 kPa'".

Level Parameter Set value
N H-20
CnP HOD
4571 g
o TP 2 2000
Initial setting ] 5800
aF ooo0.o
SUE IE Ho
SUECE ta
Operation ol 5304
setting SUEZ ID0D

For details of parameters, refer to "CHAPTER 5 OPERATION".

Operation

OUT upper-limit
value (550.0kPa)

Pressure \
OUT lower-limit .
value (100.0kPa)  N_—" |

Comparative
output 1

Comparative
output 2

When the internal pressure of the tank reaches 550.0 kPa, comparative output 1
isturned ON.

When the internal pressure decreases to 100.0 kPa, comparative output 2 is
turned ON.
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3-3 Monitoring the Temperature of an Industrial
Furnace (k3mA-L)

Application

Common type thermocouple
E52-PR

Industrial furnace

—— Comparative output 1
(Qutside-the-range signal)

K3MA-L-C AC100-240V

e The K3MA-L monitors the temperature of an industrial furnace.

e Theinternal temperature of the furnace is measured with a thermocouple E52-
PR.
(The temperature range to be measured by E52-PR is 0-1,400 °C.)

e Theunit of indicated values by the K3AMA-L is"°C".

e When theinterna temperature of the furnace reaches 1000 °C or lower than 800
°C, comparative output 1 isturned ON.

Wiring
K3MA-L-C AC100-240V

Operation @
power supply L
100VAC v
A2

Comparative output 1

CCOM

+ Common type
thermocouple

- E52-PR




3-3 Monitoring the Temperature of an Industrial Furnace (K3MA-L) I

Parameter Setting « Theinput typeisset to 16 (R element).

e Theunit of temperatureis set to "°C".

«  Comparative output 1 is used as outside-the-range signal action, and the OUT
upper-limit value is set to "1000°C" and the OUT lower-limit value is set to

"800°C".
Level Parameter Set value
Ln-k &
Initial setting d-u L
allk Ik Hi-La
Operation allt IH oo
setting allk 1L 8on

For details of parameters, refer to "CHAPTER 5 OPERATION".

Operation

OUT upper-limit
value (1000°C)

Pressure
ouT Iower-Iimit\

value (800°C)

Comparative
output1

e When the internal temperature reaches 1000 °C or lower than 800 °C, compara-
tive output 1 isturned ON.




I CHAPTER 3 APPLICATION EXAMPLES

3-4 Monitoring the Feed Speed of a Conveyer

(K3MA-F)

Application

[ 1 [ ]

-
0.1m <
vy

Generalized proximity switch
E2E-X5E1
— o

Wiring

Comparative
e T TeTa T — output 1
SsREHAE (Upper-limit signal)
= (::E@ = —— Comparative
RFPRPE output 2

K3MA-F-A2 AC100-240v ~ (Lowerimitsignal)

The K3MA-F monitors the feed speed of a conveyer.
Two rollers with adiameter of 0.1 m are used for the conveyer.

A gear to detect the speed of rotation is attached to the axis of one roller and its
rotation is converted into pulse signals by a proximity switch E2E-X5EL.

The unit of indicated values by the K3MA-F is"m/min" and the values are indi-
cated to one tenth'’s.

When the speed reaches 22.0 m/min, comparative output 1 isturned ON.
When the speed decreases to 18.0 m/min, comparative output 2 is turned ON.

K3MA-F-A2 AC100-24V

Operation @
power

supply Y

100VAC A2

Comparative output 1
Comparative output 2

COM

Black (Output)

Generalized
B5 i i
Blue (0 V) proximity switch
56 E2E-X5E1

Brown (+ V)




3-4 Monitoring the Feed Speed of a Conveyer (K3MA-F) I

Parameter Setting « Thescalingisset asfollows.

INP: 100
DSP: 18850
Position of decimal point: caac.a

(Calculation of scaling value)
Peripheral velocity D is expressed by the next equation.
Peripheral velocity D (m/min) = fx60xdxTt
f: Frequency (Hz)
d: Roller diameter (m)

The scaling factor (60xdxT) is calculated and multiplied by 10 to indicate down to
onetenth’s. The value obtained is 188.496.

The scaling factor is set to alarger value to minimize the errors.
(INPissetto 100" and DSPis set to "18850.")

»  Comparative output 1 is used to generate an upper-limit signal action and the
OUT upper-limit value is set to “22.0 m/min."

e Comparative output 2 is used to generate an lower-limit signal action and the
OUT lower-limit valueis set to "18.0 m/min."

Level Parameter Set value
F-FrE a0
T ao
d5F 8850
Initial setting =
(=] [ ]
allt 1k He
allkdt La
Operati()n allk | o2k
setting alltd |hn

For details of parameters, refer to "CHAPTER 5 OPERATION".

Operation

OUT upper-limit
value (22.0m/min)

Speed

OUT lower-limit
value (10.0m/min)

Comparative 1

output 1

Comparative
output 2

e When the feed speed reaches 22.0 m/min, comparative output 1 isturned ON.

e When the feed speed decreases to 18.0 m/min, comparative output 2 is turned
ON.
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3-5 Monitoring the Rotational Speed by Monitor
Output of an Inverter (k3amA-F)

Application
Circuit breaker
Three-phase §%
AC power Egind
supply & o

Wiring

R U
s A
T W

Comparative
Inverter | Output for output 1
indication =P w L L ] ———» (Upper-limit
Sgﬂ.ﬁgﬂﬂ' — signal)
C@(:)u@@(z) | —» Comparative
P output 2
Fo _ (Lower-limit
K3MA-F-A2 AC100-240V signal)

The K3MA-F monitors the rotational speed by monitor output of an inverter.

The monitor output of the inverter produces a voltage pulse proportional to the
rotational speed of the motor. When the rotational speed of the motor is 60 rps, it
produces 1440 Hz.

The unit of indicated values by the K3MA-F is"rpm".
When the rotational speed reaches 3000 rpm, comparative output 1 isturned ON.

When the rotational speed decreases to 2000 rpm, comparative output 2 is turned
ON.

K3MA-F-A2 AC100-240V

Operation Q
power
supply

100VAC A2

Comparative output 1
Comparative output 2

CCM

Inverter

GND

Qutput for
indication

3-10



3-5 Monitoring the Rotational Speed by Monitor Output of an Inverter (K3MA-F) I

Parameter Setting « Theinput typeis set to 5K.
e« Thescalingisset asfollows.
INP. 1440
DSP. 3600
Position of decimal point: aoooa

(Calculation of scaling factor)
Since 60 rps can be converted into 3600 rpm, the scaling is set in such a way that an

input of 1440 Hz isindicated as 3600 rpm.

Comparative output 1 is used to generate an upper-limit signal action and the
OUT upper-limit value is set to "3000 rpm".
Comparative output 2 is used to generate alower-limit signal action and the OUT

lower-limit value is set to "2000 rpm".

Level Parameter Set value
F-F-L S
LaF 4O
. . a5” 3800
Initial setting =
oo QooOo0
olk It He
ollkcE Lo
Opera[ion allk | Ianon
setting allkd conn

For details of parameters, refer to "CHAPTER 5 OPERATION".

Operation

QUT upper-limit
value (3000rpm)

Rotational
speed

OUT lower-limit

value (2000rpm)

Comparative
output 1

Comparative
output 2

ON.

When the rotational speed reaches 3000 rpm, comparative output 1 isturned ON.
When the rotational speed decreases to 2000 rpm, comparative output 2 is turned

3-11







CHAPTER 4

INITIAL SETTING

The K3MA includes models for Process meter, Temperature meter, and Frequency/
Rate meter Device.

This chapter explains the flow of initial setting for each of these models.

4-1 K3MA-J (ProCESS MELEL) ..eoeieieeieereeieteeeeie sttt b s s 4-2
4-2 K3MA-L (TEMPErature MELEN) ......cccoveeeeeeeeierierieseesieseeseeee e eesee e see e 4-4
4-3 K3MA-F (Frequency/Rate MELEr) ......ccccvveveeeeeeeriesesiestee e eesessesse e see e s 4-6
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I CHAPTER 4 INITIAL SETTING

4-1 K3MA-J (Process meter)

The following example shows the flow of initial setting for K3MA-J.

<Setting example>
Input signals ranging from 0 to 10 V is scaled to readouts ranging from 0O to
500.0 rpm.
When the process value (readout) reaches 450.0 rpm, comparative output 1 is
produced.
When the process val ue (readout) decreasesto 50.0 rpm, comparative output 2
is produced.

Readout

500.0rpm Comparative\ Normal /Comparative

output 2 output 1
0.0kg _ 50.0rpm 450.0rpm
0.00v  10.00v Input signal

Flow of Initial Setting

A. Check wiring for correct connection and power the product on.

The product isfactory set to have an analog input range of 4 to 20 mA.

If an input that falls outside this range is received, the main indicator of the
product will read "5.E~ " and blink, indicating an "input range over" error
occurs. Thisis not atrouble of the product.

B. Set"inputtype" to"+10 V".

The ‘“input type", "scaling

factor", and "decimal point 1
position" should be set in this

order.

Otherwise, auto-initialization

of parameters may result in a 2.

failure in parameter setting.

Make sure the main indicator displays the current process value (the prod-
uct is at the operation level). Then press the ] key for at least 3 seconds.
The product will move to theinitial setting level.

Set parameter "Cn-£" to " 10",

If you specily the scaling = gpeify the scaling factor.

factor and then the input type,
the scaling factor is initialized
automatically. 1.

Set parameter " ~F. " to "0.O0".
[ ) w N 1] nn

Set parameter "g5~. " to ",
Set parameter " 7P 2" to " 000",
-

Set parameter "d5F.£" to "5l

D. Specify the decimal point position.

1.

E. Set"OUTL1 valuetype" to "upper limit* and "OUT2 value type" to "lower limit".

1
2.

Set parameter "dF" t0 "aooo.a".

Set parameter "ol 1£" to"HC".

0.
nIr JIen n n
[

Set parameter "auede"to"La".




4-1 K3MA-J (Scaling Meter) I

The "number of measurements
for averaging" and "hysteresis"
can be changed if required.
These parameters are to be
set at the advanced-function
setting level.

F. SettheOUT1 valueto"%58.0" and the OUT2 valueto "S4.0".

1. Makesurethe mainindicator displaysaninitial setting level parameter (the
product is at the initial setting level). Then press the [_] key and hold it
down for at least one second. The product will move to the operation level.

Set parameter "allk " to Y500
Set parameter "adlk <" to 500"

G. Bring the product into measuring operation.

If you are confused about how parameters have been set during initial setting, you
can clear all the parameters and start all over again.

For details on how to clear al parameters, refer to Section 5-17 Clearing All
Parameters.

*For details on parameter setting, refer to "CHAPTER 5 OPERATION".




I CHAPTER 4 INITIAL SETTING

4-2 K3MA-L (Temperature meter)

The following example shows the flow of initial setting for K3MA-L.

<Setting example>

Display the unit of the temperature of the industrial furnace with °C.

Use a common type thermocouple (R element) to measure the temperature.
When the process value (readout) reaches 800 °C or decreases to 1,000 °C,
comparative output 1 is produced.

Comparative\ Normal /[Comparative
output 1 output 1

800°C 1000°C

Flow of Initial Setting

A. Check wiring for correct connection and power the product on.

The product is factory set to have an input type of "5" (thermocouple K: -
200-1300 °C).

B. Set"input type" to "thermocouple (R: 0-1700 °C)".

1. Make sure the main indicator displays the current process value (the prod-
uct is at the operation level). Then press the ] key for at least 3 seconds.
The product will move to theinitial setting level.

2. Set parameter "cn-£" to" 16",

C. Set "temperature unit" to "°C".
1. Setparameter "d-4" to"L".

D. Set"OUT1 valuetype" to "outside-the-range”.
1. Setparameter "ok {E" to"HL -La".

E. Setthe OUT1 upper-limit value to " {Z44" and the OUT1 lower-limit value to

N

1. Makesurethe mainindicator displaysaninitial setting level parameter (the
product is at theinitial setting level). Then pressthel ] key for at least one
second. The product will move to the operation level.

noArTIn

2. Set parameter "adlt IH" to" ID00".

Set parameter "ol L to "BOO".




4-2 K3MA-L (Temperature meter) I

F. Bring the product into measuring operation.

The "number of measurements
for averaging" and "hysteresis"
can be changed if required.
These parameters are to be
set at the advanced-function
setting level.

Clear All

If you are confused about how parameters have been set during initial setting, you
can clear all the parameters and start all over again.

For details on how to clear all parameters, refer to "5-17 Clearing All Parameters”.

*For details on parameter setting, refer to "CHAPTER 5 OPERATION".
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4-3 K3MA-F (Freguency/Rate meter)

"Pulse frequency", "scaling
factor", and "decimal point
position" should be set in this
order.

Otherwise, auto-initialization
of parameters may result in a
failure in parameter setting.

If you specify the scaling
factor and then the pulse
frequency, the scaling factor
is initialized automatically.

The following example shows the flow of initial setting for K3MA-F.

<Setting example>

The speed of abelt conveyer isindicated with the unit of m/min.

The number of pulses per one rotation of the rotor is 4.

The diameter of therotor is 12 cm.

When the process value reaches 10.500 m/min, comparative output 1 is pro-
duced.

When the process value decreases to 9.500 m/min, comparative output 2 is
produced.

——— m/min

C Comparative\ Normal /Comparative
i 12cm output 2\ output 1

9.500  10.500

(@ [Dj—— m/min  m/min

How to Determine the Scaling Factor

Determine the scaling factor as follows.

Rotor rotational speed (r/min)
=Input frequency (Hz) /Number of pulses per rotation x 60
Belt speed (m/min) = 11 x Rotor diameter (m) % Rotational speed (r/min)

Hence the speed isgiven as

Belt speed (m/min) = 3.14159¢¢ x 0.12 x 60/4x Input frequency (Hz).
Namely,

Belt speed (m/min) = 5.654866¢¢¢ x |nput frequency (Hz).

Multiply the result by 1000 to enable a readout to be displayed to three decimal
places.

Belt speed (m/min) = 5654.866¢¢¢ x |nput frequency (Hz).

To minimize the scaling operation error, select a
convenient numerical value for the scaling input value Readout

and such a combination of input value and readout that 56549

allows readouts to contain the largest possible number

of digits. In this example, the input frequency is set to j

10 Hz so that the readout is 56549. 10Hz Input

signal

Flow of Initial Setting

A. Check wiring for correct connection and power the product on.
The product isfactory set to have a pulse frequency of 5 kHz.

B. Set"pulsefrequency" to "30 HZ".




4-3 K3MA-F (Frequency/Rate meter) I

The "number of measurements
for averaging" and "hysteresis"
can be changed if required.
These parameters are to be
set at the advanced-function
setting level.

Clear All

If you are confused about how parameters have been set during initial setting, you
can clear all the parameters and start all over again.

For details on how to clear all parameters, refer to "5-17 Clearing All Parameters”.

1. Make sure the main indicator displays the current process value (the prod-
uct is at the operation level). Then press the (] key for at least three sec-
onds. The product will move to theinitial setting level.

2. Sinceit is considered that, taking the application into account, input fre-
quency may be around 2 Hz, may be less than 30 Hz at al events, set the
parameter at theinitial setting level "P-FrE" to"30".

Specify the scaling factor.

1. Setparameter "cnf" to" {000
2. Set parameter "d5F" to "56545"

Specify the "decimal point position”.
1. Set parameter "dP" t0 "oo.ooo".
Set "OUT1 value type" to "upper limit", and "OUT2 value type" to "lower limit".

1. Setparameter "ok {E£" to"H "

(- YT ] n n

2.  Set parameter "allkdE" to"La".
Set the OUT1 valueto " {8.580" and the OUT2 valueto "5.5880".
1. Make sure the main indicator displays an initial setting level parameter.

Then press the[_] key for at least one second. The product will move to the
operation level.

wzrd, JIn

Set parameter "auwed" to

Bring the product into measuring operation.

*For details on parameter setting, refer to "CHAPTER 5 OPERATION".




CHAPTER 5

OPERATION

This chapter describes how to move among levels, change parameters, and operate the
product from the front panel.
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I CHAPTER 5 OPERATION

5-1 Levels
The setting items of the product are grouped into five "levels" as follows.
Level Function M easurement
Thislevel allows parameter setting for protec-
tion against unauthorized or inadvertent key
Protect operation. Access to protected levels or set- ves
ting itemsis disabled.
Thislevel represents the normal operation
state in which the product can accept input
signals and provide comparative outputs. At
Operation this operation level, not only readout of the Yes
current process value but also access to or
changes of OUT set values are allowed.
The product entersthis level at power-on.
Thislevel executes specifying the tempera-
Adjustment ture input correction value. Yes
(Only K3MA-L.)
Thislevel alowsinitial setting of the input
Initial setting type, type of OUT set values, and scaling fac- No
tor.
Thislevel alows setting of the number of
Advanced-func- | measurements for averaging. Customizations
. . L No
tion setting such asachangein display color are aso pos-
sibleat thislevel.
During operation of the product, the level indicator designates the current level.
Alphabetic characters shown on the level indicator and their corresponding levels are
shown below.
58
g8 o Character Level
|
o F Protect level ([grotect)
> OFF Operation level
A Adjustment level (@djustment)
5 Initial Setting level (initial getting)
F Advanced Function setting level (advanced [gunction setting)




5-2 Moving among Levels I

Moving among Levels

Power on
8H | Cieskey — Ckey | oo .
(=] Operation . Adjustment :
g . level level
When key is CIkey et
released
[ +a key Clkey
for 5
seconds When key is at least 1 second
%1 released |
og
=23
E— ]
[ Hcalkey |
at least T key =]
1 second at least Hold down the key
1 second at least 2 seconds
Initial setting
. . . level
%1 This value can be changed using the
"move-to-protect-level time" parameter.
%2 Only K3MA-L.
[ Tkey Password
at least [-0169]
1 second
Advanced-
function
setting level

Moving to the
protect level

Moving to the
adjustment level

Moving to the initial
setting level

Press the [+l keys simultaneously and hold them down for at least 5 seconds. The
main indicator starts blinking and then the product enters the protect level. The time
required for moving to the protect level can be changed using the "move-to-protect-
level time" parameter at the advanced-function setting level.

To return from the protect level to the operation level, press the [+l keys
simultaneoudly and hold them down for at least one second.

Press the[ ] key at the operation level. When you release the key, the product enters
the adjustment level.

To return from the adjustment level to the operation level, press the_] key.

Press the[_] key and hold it down for one second. The main indicator starts blinking.
Continue holding the key down further at |east two seconds. The product will return to
the initial setting level.

To return from theinitial setting level to the operation level, pressthe[ ] key and hold
it down for at least one second.
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I CHAPTER 5 OPERATION

Moving to the initial

setting level

Moving to the advanced-function setting level involves some particular steps.

Proceed as follows.

P

A.

rocedure

function setting level" parameter.

Move to the initial setting level and press the [=2l key to display the "advanced-

» Parameter "Rraw" will appear on the main indicator.

the main indicator.

Press the 2] key to cause the set value of the parameter (password) to appear on

Pressthe > key again to allow the password to be changed.

Use the 2] and (Al keys to enter a password of "-0169".

Press the <2 key to save the password.

« |If the password is correct, the product enters the advanced-function setting

level.

» |If the password isincorrect, the product remains at theinitial setting level and
itsindicator displays the next initial setting parameter.

[m =] - - ] oo -~
go F:ﬂﬁu ] EE L'" 5}1:2::-::::& l
5 [m] 5 [m] 5 [=
—~ =] =] ]
«© @l = Use the keys
YR to set the password.
If the password
is incorrect If the password
Next initial setting is correct
parameter Advanced- —
function B cnrwc
setting level 8
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5-3 Parameters

Setting items at each level are called "parameters”.
Use the ==l key to select a parameter.

o . Advanced-function
{ Protect level }ﬁ Initial setting level setting level
=)

Operation/adjustment
Iogkouts !

[<0] Clearing all parameters

@Number of measurements

<ol Setting level lockouts for averaging

[l Setting change lockout
o *6

(<olForced-zero lockout

clecats | atleast

ower at leas

seconds ,,D+@ 1 second
R ,[ Operation level ]—~

<0 OUT1 hysteresis

HY52 | 8

OUT27Hysteresis
Alka.s |8

el Auto-zero time

Start-up compensation
*6
o] (Current value) =T
<ol Zero limi
s e o irecalt
at leas
-l OUT1 value J.second 388 Hrﬂ Zero limit value
Al A} =+
*2 N =
N i ! ~
<0l OUT1 upper-limit value [ 4 N ﬂl..ﬂ
(<ol Display color change
" at least
2 3 seconds|
el OUT1 lower-limit value : )
*3 0| Display auto-return time
<0l OUT2 value
. <o Move-to-protect-level
4 time
OUT2 upper-limit value —— J
*4
OUT2 lower-limit value = Password
<ol Moving to advanced- |[-0169]
function setting level
O O N e
Adjustment level 7
Temperature input
correction value

*1 Is displayed when the parameter "OUT1
type" is "upper-limit" or "lower-limit".
* 2 Is displayed when the parameter "OUT1
) ] ) type" is "outside-the-range”.
Conceptual figure for setting scaling * 3 |s displayed when the parameter "OUT2
type" is "upper-limit" or "lower-limit".
*4 |s displayed when the parameter "OUT2
type" is "outside-the-range".
*5 Is displayed when the parameter
"Setting level lockout" is "0".
*6 |s displayed with K3MA-J.
; i | *7 Is displayed with K3MA-L.
nput Input l/r;ﬁ:é *8 Is displayed with K3MA-F.
i *9 Is displayed when the parameter "zero
limit" is "ON".

Display |-
value 2 Display

value

Display
value 1
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5-4 Set Values

Parameter setting are called "set values".
Set values include those consisting of "numerics' and "alphabets’.

A state in which a set value is being displayed on the main indicator is called "the
monitor state". A state in which a set value can be changed is called "the change
state".

Perform the following stepsto display or change a set value.

Procedure

A. Press the key when a parameter is displayed on the main indicator. The
product enters the monitor state and the set value of the parameter will be
displayed on the main indicator.

*  When the product isin the monitor state, "SV" in the operation indicator sec-
tionisilluminated, indicating the readout on the main indicator is a set value.

B. If you do not want to change the set value, press the e key in the monitor state
to go to the next parameter.

C. Press the ] key in the monitor state to cause the product to enter the change
state.

e A digit that can be changed will start blinking.
D. Usethe»]and[A] keysto change the set value.

« If nokey is operated for five seconds, the product save the current value and
returns to the monitor state automatically.

During setting of operation or

adjustment level parameters, | E. Pressthel<e key to go to the next parameter.
the return action of the
product varies depending on
the "display auto-return time"
setting.

If the "display auto-return
time" is set to less than five
seconds, e.g., three seconds,

e Thechangein setting is saved in memory

no key operation for three &2 Monitor state Change state

seconds in the change state re > [EE 3 [EE—

will return the product to the oo JAC D! S = 1= N N ] A [=]=| [Ny}
h ",

current value display mode, S H b ! " é“' L | el W Léu wu

T | Use the D] [Alkeys to
] change the set value

o
not to the monitor state. - y —
=) L &) 1 [

To the next parameter SVisilluminated |fno key is operated for 5
seconds, the product saves

the current value and returns
to the monitor state.
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5-5 Viewing and Changing OUT Set Values I

5-5 Viewing and Changing OUT Set Values

2

) 1)
Lo k%

(OUT**)

The operation level allows you to check and change OUT set values.

The product continues measuring in the middle of checking and changing OUT set
values.

Procedure

A. Pressthel<al key several times until parameter OUT2 is displayed on the main
indicator.

B. Pressthe[>] key to display the OUT2 value on the main indicator.

e The product enters the monitor state and shows the OUT2 value on the main
indicator.

e "SV" in the operation indicator section is illuminated, indicating the value
shown on the main indicator is a set value.

 If you simply want to check the set value, proceed to step E..

C. Press the ] key in the monitor state to cause the product to enter the change
state.

e A digit that can be changed will start blinking.
D. Usethe»]and[A] keysto change the set value.

« If no key is operated for five seconds, the product saves the current value and
returns to the monitor state automatically.

E. Pressthe key several times until the product returns to the current value
display mode.

1 Current value

[m] N
[] NN
212345

[

0oo

Monitor state Change state

> [ag DN EFFEIYTT TN
(XN N ¥ ] (NN N N ]
» b 'éuuu N [ Xy X

=z E-r—-J ==
|

|2
=T

)
g
.‘"

ooo
oo

=

Use the keys to
change the set value

5]
N

[=]m=] .

==} [ B ] If no key is operated for 5

27 au ke SVis illuminated  seconds, the product saves
= the current value and returns
- to the monitor state.




I CHAPTER 5 OPERATION

Available OUT set values and their indications are as follows.

OUT set value Indication Description
When the process value increases or
OUT1 vaue olle ! decreases to this value, comparative output
lisprovided.
OUT Lupper-limit STy .
value ouc 1 When the process value falls outside-the-
— range specified by these values, compara-
OUT1lower-limit ol 1 tive output 1 is provided.
value
When the process value increases or
OUT2 value alled decreases to this value, comparative output
2 isprovided.
OUT2upper-limit -
V;Ee olbdH When the process val ue falls outside-the-
— range specified by these values, compara-
OUTZ\II(;IVYE'I imit a2 tive output 2 is provided.

(With K3MA-L, OUT2 value, OUT2 upper-limit value, and OUT2 lower limit value
are not available.)

For details of comparative output, refer to "6-5 Comparative Output”.




5-6 Setting/Releasing the Forced-zero Operation (K3MA-J) I

5-6 Setting/Releasing the Forced-zero
Operation (k3amA-J)

B Setting the forced-zero

The forced-zero operation allows you to shift the current val ue to zero forcedly.

Current

Val\ue/

ZERO |

1 second

Procedure

A. Press the key when a current value is displayed on the main indicator.
(Release the key within one second.)

* Thecurrent value will be shifted to zero.
e "ZERQO" in the operator indication section is illuminated, indicating the cur-

The forced-zero operation is rent value has been shifted to zero.
not available when the
current value is not normal
(input abnormally, outside-

the-range  specified, not Al
measured yet). Pe— ) =] After the forced-zero operation was
gE i"_ :{ ,’:5 __[/_/\]_’ EB a:} executed, the forced-zero operation
B can be further executed.

qn

"ZERQ" will be illuminated.

[A] at least 1 second

B Releasing the forced zero

Release the forced-zero operation.

Procedure

A. Pressthe[Al key and hold it down for at least one second when a shifted valueis
displayed.

* Theshifted value will be restored to the current value.
« "ZERQO" in the operation indicator section will go off, indicating the current
value is no longer shifted.
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5-7 Displaying/Resetting the MAX/MIN

Value

B Displaying the MAX/MIN value

The maximum value (MAX) and minimum value (MIN) of the current value can be
displayed.

Procedure

Press the [>] key when a current value is displayed on the main indicator.

e TheMAX vauewill be displayed on the main indicator.
* "Max" in the operator indicator section is illuminated, indicating the value
shown on the main indicator isthe MAX value.

Press the [ key when the MAX value is displayed on the main indicator.

e TheMIN value will be displayed on the main indicator.
e "Min" in the operation indicator section is illuminated, indicating the value
shown on the main indicator isthe MIN value.

Press the[<>] key when the MIN value is displayed on the main indicator.
« A current value will be displayed on the main indicator.

* "Max" or "Min" in the operation indicator section will go off, indicating the
value shown on the main indicator is a current value.

Current value Max value Min value
[@]w) [— - ) M - = o~ @ [ f ] -
go {20 = 1goJ LL{ [} =l [
a [ S Ry O L Lt ! a
= 5 —)| :é.l tal
E 3 ry =

"Max" will be illuminated ~ "Min" will be illuminated

Press the " < " key and hold it down for one second
when the Max or Min value is displayed.
The Max/Min value will be reset to a current value.

B Resetting the MAX/MIN Value

The MAX value and MIN value can be reset to a current value.

Procedure

A. Pressthe <] key for at least one second when a process value(Current value/

Max valie/Min value) is displayed on the main indicator.

* Boththe MAX value and MIN value are reset to a current value.

5-10



5-8 Specifying the Temperature Input Correction Value (K3MA-L) I

5-8 Specifying the Temperature Input
Correction Value (k3ma-L)

’ - ‘e

LI
(INS)

No key operation for 10
seconds at the adjustment
level causes the product to
return to the current value
display mode at the operation
level automatically.

This parameter allows you to set a correction value for temperature input.

The input temperature is corrected by the quantity of set value in the whole of sensor

range.

If the correction value is 1.2°C, the current value of 200°C before correction will be

processed as 201.2°C after correction.

Temperature

After
correction

\

Before
correction

Correction

value

Input
Parameter Set value Description
CAG 4995.9999 -1999-9999: Temperature input correction
value
Procedure

A. Pressthel | key at the operation level to move
to the adjustment level.

» "A" will appear on the level indicator, indicating
the product has entered the adjustment level.

B. Pressthe[>] key to display the set value of the
parameter on the main indicator.

 The current set value for temperature input cor-
rection value will appear on the main indicator.

C. Pressthel>] key again.

» The set value will start blinking, indicating the
product isin the change state.

D. Usethe[>] and[Al keys to change the set value.

E. Pressthel<@ key to save the change.

 The change is saved and then the main indicator
returns to the parameter display mode.

F.  Pressthel 1 key to return to the operation level.

— [ fm ] -

g B8 lnS

=]

=]

T "R "will appear.
~ [=T=]
y

BB,

o
Tvgv" is illuminated.

(x] |BB nmrmm
}% = ?uuu
W 9o |
| " 8 71N
(=] - -
% E% ELﬂh

& [FFi23us
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5-9 Key Protect Setting

*xPE

(+P1)

Operation/
Adjustment
Lockouts

Setting Level
Lockout

Setting Change
Lockout

Forced-zero
Lockout

(Only K3MA-J)

Key protect includes "operation/adjustment lockouts", "setting level lockout”, "setting
change lockout", and "forced-zero lockout", and allows restrictions on moving among
levels and various setting changes.

This types of key protect restrict the key operation at the operation and adjustment
levels.

Operation level
Moveto
Parameter | Setvalue | cyrentvalue | OUT setvalue adjustment level
display display
- I Enable Enable Enable
o 1 =
(OAPT) i Enable E-nable Df%bl(%
2 Enable Disable Disable

This type of key protect restricts moving to "initial setting level" and "advanced-
function setting level".

Move to initial MG
Parameter Set value . advanced-function
setting level :
setting level

-cpL I Enable Enable
[N'N 1 2

(ICPT) { E-nable D!sable

c Disable Disable

Thistype of key protect restricts the key operation for setting change.

It prohibits the product from entering the changing state, except that the following
operation is allowed.

- Changesin set values of all parameters at the protect level

- Move to the advanced-function level

Parameter Set value e pperatl onfor
setting changes
YEPE oFF Enable
(WTPT) on Disable

This type of key operation restricts the key operation that activates or deactivates the
forced-zero function.

Key operation for
Parameter | Setvalue | activatingordeactivating
the forced-zero function

AP aFF Enable

(ZRPT) an Disable
For the factory set values, refer to the "Parameter List" at the end of this document.
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5-9 Key Protect Setting I

Appropriate setting of the
"move-to-protect-level time"
parameter allows you to
change the time required for
the product to move to the
protect level.

The move-to-protect-level
time is factory set to 5
seconds.

Procedure

A. When the product is at the operation level, press
the_]+<a] keys and hold them down for at least
five seconds to enter the protect level.

« "P" will appear on the level indicator, indicating
the product has entered the protect level.

B. Pressthel=@ key several times until the desired
parameter appears on the main indicator

C. Pressthe ] key to display the set value of the
parameter on the main indicator.

» The current set value will appear on the main
indicator

D. Pressthe>] key again.

 The current set value will start blinking, indicat-
ing the product is in the change state.

E. Usethel&]key to change the set value.

F. Pressthel<e key to go to the next parameter.

 The changeis saved.

G. Pressthel l+<a] keys and hold down them for at
least one second to return to the operation level.

&

5 seconds

g

¥
i

T

1 second

B8 GAPE

T P "will appear.

T "sv" will be
illuminated.

g8
-p =
| 8 /1N

UL PE

[=I=]
go
P

=]

ooo

oo
oo™
Ly
g
L
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5-10Selecting an Input Type (K3MA-J/K3MA-L)

- This parameter alows you to select an input type of the product from the following
" Rl g for each product model.
(IN-T)
K3MA-J
Parameter | Set value Description
o-2u 0-20 mA
H-2u 4-20 mA
Cn-k 0-5 0-5V
(IN-T) -5 1-5V
5 BV
HH +10V
K3MA-L
Parameter | Set value Description
HH o -200-850°C -300-1500°F
{ é Pt100 -199.9-500.0°C -199.9-900.0°F
z 2 0.0-100.0°C 0.0-210.0°F
3 % -199.9-500.0°C -199.9-900.0°F
4 g | P10 o si000c 0.0-210.0°F
5 -200-1300°C -300-2300°F
& « -20.0-500.0°C 0.0-900.0°F
g -100-850°C -100-1500°F
) g ’ -20.0-400.0°C 0.0-750.0°F
E‘”:l% g . -200-400°C -300-700°F
i % -199.9-400.0°C -199.9-700.0°F
' 3 0-600°C 0-1100°F
i % -100-850°C -100-1500°F
i3 = -200-400°C -300-700°F
™ v -199.9-400.0°C -199.9-700.0°F
5 N -200-1300°C -300-2300°F
A R 0-1700°C 0-3000°F
" S 0-1700°C 0-3000°F
e B 100-1800°C 300-3200°F
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5-10 Selecting an Input Type (K3SMA-J/K3MA-L) I

Procedure

[m] -
A. When the product is at the operation level, press % B? LA £
jm]

p change I input pe the [ key and hold it down for at least three , '
B K3MA-J P ' seconds to enter the initial setting level. g il
Parameters "CnP. ", "dSF. 1", o o o appear.
"CaP.2", "d5P.2", and "dP" are  "5" will appear on the level indicator, indicating
'S”étlfé'é%d_nacfffdéng to the the product has entered the initial setting level.
The forc'eg_uze%)p function is * The first parameter at the initial setting level is
deactivated. "omok"
B K3MA-L
No parameter is initialized. . 98 = M
B. Pressthe[®] key to display the set value of the % & O-280
parameter on the main indicator. g
T "sv" will be
« The set value of the input type will appear on the illuminated.
main indicator.
C. Pressthel>] key again. % EE—I
-
S ,
» The current set value starts blinking, indicating | 7 B 1 \]
the product isin the change state.
D. UsethelAl key to change the set value. =[]
B % .
|
E. Pressthelc key to go to the next parameter. % gE N
5 o
=]

 The changeis saved.

F. Specify the values of other parameters related to
the input type. (Refer to the "TIPS".)

G. Pressthe ] key and hold it down for at least %
one second to return to the operation level.

ooo
oo

oo My
LK
Plng
L]

1 second
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5-11 Selecting an Input-pulse Frequency

(K3MA-F)
P D O = This parameter allows you to select an input-pulse frequency range. The value of the
U = parameter represents the upper limit of available ranges.
(P-FRE) Parameter | Set value Description
P-FrE B Measuring range: 0.05-30 Hz
(P-FRE) SH Measuring range: 0.05-5 kHz

If input signals come from relay contacts, set the range to "30 HZ". Doing so
eliminates chattering noise from input signals.

Procedure

- - BEP-F-E
A. When the product is at the operation level, press O¢
the [_] key and hold it down for at least three 3 seconds =

A o seconds to cause the product to enter the initial g wil
change in input-pulse . appear.
frequency range initializes setting level.
some parameters.
W Parameters "Znf", "dSP", « "5" will appear in the level indicator section,
and "dP" are initialized indicating the product has entered the initial set-
according to the current .
input-pulse frequency ting level.
range.  The first parameter at the initial setting level is
"P-FRE
[ fm] ~
B. Pressthe[>] key to display the set value of the % mc S+
parameter on the main indicator. g
T "svis
» The current set vaue of the input-pulse fre- illuminated.

quency range will appear on the main indicator.

C. Pressthe>] key again. [%

* The set value starts blinking, indicating the prod-
uct isin the change state.

D. UsethelAlkey to change the set value.

| [u]u]
R s
. |n]

S
E. Pressthelcd key to go to the next parameter. % ﬁ? T
=)
[w]
 The changeis saved.
F. Specify the values of other parameters related to
the input-pulse frequency range. (Refer to the
"TIPS'.)
ag - -
G. Pressthe [ ] key and hold it down for at least 8= 12345
one second to return to the operation level. =

1 second
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5-12 Specifying the Scaling Factor (K3MA-J) I

5-12 Specifying the Scaling Factor (kama-J)

The decimal point position of

parameters “CaP.!"  and
"“aP2" is  automatically
illuminated.

4-20 mA: ooa.oa

1-5V: oo.000

5 V: 00.000

+10 V: 000.00

These parameters allow you to specify the scaling factor when you want to cause the
product to display a desired value converted from the input value.

Parameter Set value Description
N 49935-55353% | Input value corresponding to 5P, 1.
d5F. 1 48999-89959 | Output value corresponding to c ~”. .
cnfe 49935-55339 | Input value corresponding to o5F.2.
d5Fe 48999-89959 | Output value correspondingto £~F.2'.
\?;?Séay \I?:&Ieay ﬂnverse scaling is also possibIeJ
-------------
------

Iln;’.f |

[TP2 | nput

value

Ereaching by key entry is possible]

[CaP ]

[CnP2 ] Input

value

Inverse scaling where readout decreases with increasing input is also possible.

To allow areadout of 0.0 when theinput valueis 4.2 mA and areadout of 100.0 when
the input valueis 20 mA, for example, set the parameters as follows.

-l_-ﬂ'c'. {=4.20

-d5F. =0

-onP.2 =20.00
-d5F. 2 =1000
Specify the decimal point position of the display value with parameter "dP".

Procedure
A. When the product is at the operation level, press % BB .-t
the [_1 key and hold it down for at least three R g 3 =
seconds to enter the initial setting level. SECONAS T g il aproet
« "5" will appear on the level indicator, indicating
the product has entered the initial setting level.
B. Press the key several times until the % ﬁ? Ll !
parameter "cnF. " appears on the main 8
indicator. Li.”T.. is o
lHuminated.
« "T" will be illuminated, indicating teaching of
this parameter (scaling input value 1) is possible.
« For the procedure of teaching, refer to the next
page.
C. Pressthe®] key to display the set value of the % g8 unn
parameter on the main indicator. 5 =

» The current set value of scaling input value 1
will appear on the main indicator.

- "SV" is illuminated.

5-17



I CHAPTER 5 OPERATION

Teaching scaling

"T" is illuminated,

indicating teaching of
this parameter is possible.

Press the 3] key again.

 The current set value starts blinking, indicating
the product isin the change state.

Use the 3] and [A] keys to change the set value.

Press the key to go to the next parameter
"ghPl,

« The change in setting is saved and "d5F. " will
appear on the main indicator.

Repeat the operations of C. to F. to set the
parameters "d5P. ", " AP 2", and "dS P2

» When the parameter "d5F.2" has been set, the
next parameter "dP" will appear on the main
indicator.

Press the [_] key and hold it down for at least
one second to return to the operation level.

"CnP.2" aso by key entry.

Pro

cedure

B

g

1 second

(=] -] -,
CEE T T
o
=]
ac
=

o

jm]
[m] =]
B9 48P !
5 =

jm]
[ | -,
EE ﬁ"u
5 g

[w]

o -y
ge {2345
(=]

[m]

The teaching function allows you to specify the value of parameters "c~F. {" and

The operation of C. causes the product to enter the monitor state. In the monitor
state, press the[2>] key instead of the operation of D..

o "T" will start blinking, indicating the product is in teaching mode.
» Key entry permits the actual process value to be displayed on the main indicator.

ing mode and the display on the main indicator changes to the next parameter.

With " [ca", without
saving, to the next
parameter

J. PressthelA] key again.
* The actual process value is set as the input value and then the product will
return to the monitor state.
» Pressing thel@l key instead of the [A] key in teaching mode cancels the teach-
Teaching mode
g8 Ty
"
= 8
_ lAJ/ \
1 Monitor state "T" blinks.
== With " [A]", saving
ESC' LN P the value, and to

monitor state

Normal change state

o
NI T:)
EE :.é"f.u L

el i :"T" goes off.

\

Next parameter
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5-13 Specifying the Scaling Factor (K3MA-F) I

5-13 Specifying the Scaling Factor («3ma-F)

LT
(INP)

g
o

D3P

The decimal point position of
parameter T is
automatically illuminated
depending on the set value of
input-pulse frequency range
as follows.

30 Hz: aacaso

5kHz: aaooa

To convert a frequency into a
revolution speed or a
peripheral velocity, use the
following equation.

Revolution speed = fx60+P
(rpm)

Peripheral velocity =
fx60+PxRxTt
(m/min)

f.  Frequency(Hz)

P: Number of pulses per
rotation

R: Diameter of rotor (m)

These parameters allow you to specify the scaling factor when you want to cause the
product to display a desired value converted from the input value

Parameter Set value Description
wnf 0-59539% Input value corresponding to o5F.
dsFf 489959-59959 | Readout corresponding to = ~”.
For the calculation of scaling, refer to "6-3 Measurement (K3MA-F)".
Display
value

Input value
A\

[Teaching by key entry is possible.]

To alow a readout of 10.000 when the input value is 4.2 kHz (= 4200 Hz), for
example, set the parameters as follows.

-onP =4200
- d5F = 10000
Specify the decimal point position of the display value with parameter "dF".
Procedure
A. When the product is at the operation level, press §E N R
the [ key and hold it down for at least three ° B
seconds to enter the initial setting level. dseconds 4 § " will appear.

« "5" will appear on the level indicator, indicating
the product has entered the initial setting level.

... |B8 -
B. Press the key severa times until the % He ok nH
parameter "« 7" appears on the main indicator. . |

toris
« "T" will be illuminated, indicating teaching of illuminated.
this parameter (scaling input value) is possible.
« For the procedure of teaching, refer to the next
page.
C. Pressthe[>] key to display the set value of the == E———
parameter on the main indicator. % CF ':Iu:u HHH
bm |
» The current set value of scaling input value will
appear on the main indicator.
NS A og
D. Pressthe>] key again. DE}% &8 '.!_ nn
g

 The current set value starts blinking, indicating
the product isin the change state.
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Teaching scaling

Use the 2] and [A] key to change the set value.

Press thec@| key to go to the next parameter.

» The change in setting is saved and "d5F

L el IT}

appear on the main indicator.

Repeat the operations of C. to F. to set the

parameter "d5F"

B

B

will

b

» When the parameter "d57" has been set, the next
parameter "oF" will appear on the main indica-

tor.

Press the [ ] key and hold it down for at least

one second to return to the operation level.

entry.

Procedure

&

1 second

]
& 4 oo
[ =4
-l
o ~
BY d&F
5 o
=]
og
B dF
5 o
(w]

000
oo

0o m
LK
g
(]

The teaching function allows you to specify the value of parameter "< ~#" also by key

The operation of C. causes the product to enter the monitor state. In the monitor
state, press the [&] key instead of the operation of D..

o "T" will starts blinking, indicating the product is in teaching mode.
« Key entry permits the actual process value to be displayed on the main indi-

e The actual process value is set as the input value and then the product will

» Pressing thelca key instead of the[Al key in teaching mode cancels the teach-
ing mode and the display on the main indicator changes to the next parameter.

Al
W

ith " [A]", saving

Teaching mode

the value, and to
monitor state

>l

[m ] -
s2 507
5 o
=]
\ "T blinks.

Normal change state

]
(=]
ju]

[ N N
puCy Ny Ny N

el 1\ "T" goes off.

With "[<", without
saving, to the next
parameter

cator.
J. PressthelAl key again.
return to the monitor state.
=2
Monitor state
h 4
[=]=] P DI 1= 1= p—
) IZNERx]
= b L BC S000
5 o 3 [=]
&2 [ ]J
&3 =
"T" is illuminated, /
indicating teaching of
this parameter is possible.
K

Next parameter
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How to Determine
Appropriate
Scaling Factor

To minimize the scaling operation error, select such a scaling factor that permits the
largest possible number of digits to be contained in scaling display values (DSP).

The relationship between the scaling input and display values for input pulse
frequency is represented by the following equation.

Scaling display value = a (multiplication factor) x Input frequency (Hz)
Where o = DSP + INP.

a is often an indivisible number such as o =5.654866... particularly when the input
value is converted to a circumferential velocity. This is because such a conversion
involves Tt

There are innumerable combination of scaling input values (INP) and scaling display
value (DSP) that result in a =5.654866... as follows.

INP (Hz) DSP

1 5.654866...
2 11.30973...
5 28.27433...
10 56.54866...

On the other hand, DSPs that are programmable are limited to 5-digit integers.This
means that DSPs must be rounded off to the nearest integers as follows.

INP (Hz) Programmable DSP

1 00006
2 00011
5 00028
10 00057

Hence, if the input frequency is 1000 Hz, the error between the scaling result and the
ideal value increases with the decreasing number of digits contained in the DSP.

INP (Hz) Programmable DSP Scaling result Ideal value |Error]|
(Readout)
00006 6000 5655 345
00011 5500 5655 155
00028 5600 5655 55
10 00057 5700 5655 45

Select a combination of the DSP and INP so that the scaling output contains the
largest possible number of digits. Doing so minimizes the scaling operation error.
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5-14 Specifying the Decimal Point
Position (K3MA-J/K3MA-F)

Tx] This parameter allows you to specify the decimal point position of the display value.
D) g
(DP) . .
o.0000 Readouts are given to four decimal places.
4o a0.000 Readouts are given to three decimal places.
(DP) o0o.00 Readouts are given to two decimal places.
a000.0 Readouts are given to one decimal place.
aoooa Readouts are given asintegers.
Procedure

A. When the product is at the operation level, press % B8 .-k
the [_] key and hold it down for at least three ° 8
seconds to enter the initial setting level. 3 seconds

T—*"L-', " will appear.

» "5" will appear on the level indicator, indicating
the product has entered the initial setting level.

B. Press the [c@ key severa times until parameter % EE daF
"dP" appears on the main indicator. g
: g8
C. Pressthe[>] key to display the set value of the % E,O00000
parameter. =
T "svis
« The current set value for the decimal point posi- jluminated:
tion will appear on the main indicator.
D. Pressthe>] key again. DE g8
55 o
* The set value starts blinking, indicating the prod- —
uct isin the change state.
E. Usethel&]key to change the set value. %\% gg ’
S/ o
__l-——-_l
F. Pressthelcal key to go to the next parameter. % §§5 HE -
[=]
]

 The changeis saved.

G. Press the ] key and hold it down for at least =]=] 12 34c
one second to return to the operation level. % - ’EE '

1 second
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5-15 Specifying the Temperature Unit (K3MA-L)

5-15Specifying the Temperature Unit

(K3MA-L)

-,
O

- oy

-

This parameter allows you specify the temperature unit.

~

c

Parameter | Set value Description
d-u L °C
(D-V) F °F
Procedure
A. When the product is at the operation level, press ﬁg LMk
the (] key and hold it down for at least three ) . 5\
secondas

seconds to enter the initial setting level.

» "5" will appear on the level indicator, indicating
the product has entered the initial setting level.

T-—"L-', " will appear.

B. Press the [ key several times until parameter % B8 4-Uu
"d-4" appears on the main indicator. > g

; g8 "

C. Pressthe ] key to display the set value of the % = I
a_.q 0 o
parameter on the main indicator. =]

T_, "SV" is
illuminated.

 Thecurrent set value for the temperature unit will
appear on the main indicator.

D. Pressthel>] key again.

¥

* The set value starts blinking, indicating the prod-
uct isin the change state.
E. UsethelAl key to change the set value. % g8
5 g
. 9 -
F. Pressthelc key to go to the next parameter. % E?En t'_é EIE
[m]

 The changeis saved.

G. Pressthe ] key and hold it down for at least
one second to return to the operation level.

1 second

5-23



I CHAPTER 5 OPERATION

5-16 Selecting a Comparative Output

= These parameters allow you to select the comparative output 1 or output 2.

JUL*t
(OUT*.T)

Parameter | Set value Description

HC Upper limit: Upper-limit action
Lo Lower limit: Lower-limit action
Outside-the-range: outside-the-
range action

T
[xJ¥]

£

~

or
Ukdk

D

HO-La

For the details of comparative output operating action, refer to "6-5 Comparative
Output”.

Procedure

A. When the product is at the operation level, press E? L E
[=]

the [_1 key and hold it down for at least three g
seconds to enter theinitial setting level. 3seconds E . cu il appear.

The parameter of OUT set « "5" will appear on the level indicator, indicating

value to be displayed at the Lo .
operation  level  changes the product has entered theinitial setting level.

according to the set values of

these parameters. B. Press the [0 key several times until parameter % ﬁ?& HE -

® To specify the OUT set "glik LE" appears on the main indicator.

value for the upper or
lower-limit  action, use
parameter "alik*".

m To specify the OUT set | C. Pressthe[>] key to display the set value of the % E? Hoe
o

values for the outside- parameter on the main indicator. =
the-range  action, use t_ "SV'is
ouT - SV
ﬁ;ﬁ?”;i}ﬁf ot o « The current set value for the type of compara- flluminated.
OUT lower-limit value tive output will appear on the main indicator.
"BLE*L".
*lor2 . B s ——
D. Pressthel>] key again. )@ g8 "
K3MA-L does not allow you A 5 a8
to set the parameter  The set value starts blinking, indicating the prod-
"alkdl". uct isin the change state.
E. UsethelAl key to change the set value. (a] |88
ol
o
F. Pressthel key to display parameter "allEc k" % E.?E, HE2E
on the main indicator. g

» The change is saved and then the next parameter
"ailed " will appear on the main indicator.

0ooo
v o0

G. Repeat the steps C. to F. to set parameter
"GUESE". &

o
¢
¢
[ g

* Parameter "Araw” will appear on the main indi-
cator when you finish setting of parameter
"allEd b

IH5

H. Press the (] key and hold it down for at least %
one second to the operation level.

oo
0o
Dﬂn—!

1 second
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5-17 Clearing All Parameters

KA .-
[ T
(INIT)

This parameter is displayed
when "Setting level lockouts"
is "0".

Theclear al function can be used to initialize all parameters to factory settings.

Parameter | Set value Description
TN~ aFF -
(INIT) an Parameters are all initialized.

This function is useful in restarting the setup of the product from the default
state.

For the factory set values, refer to the "Parameter List" at the end of this document.

Procedure
A. When the product is at the operation level, press ﬁ% N R =
the (] key and hold down it for at least three g
seconds to enter the initial setting level. dseconds T ¢ il appear.
« "5" will appear on the level indicator, indicating
the product has entered the initial setting level.
B. Enter password "-0169" in the parameter 88 Ak
"Arau" to enter the advanced-function setting !b i
level. For details on how to move to the T v g " will appear.

advanced-function setting level, refer to "5-2
Moving among Levels'.

o "F" will appear on the level indicator, indicating
the product has entered the advanced-function
setting level.

* The first parameter at the advanced-function set-
ting level is"c £,

C. Pressthe[>] key to display the set value of the % EFE oFF
parameter on the main indicator.

T "sv'is
* Set valug'sFF" will appear on the main indica illuminated.
tor.
D. Pressthe[>] key again. g8 —,
F =]
. S C
 The set value will start blinking, indicating the
product isin the change state.
E. UsetheAl key to changethe set valueto "an". % g8 ]
F =]
I = S —
F. Pressthelc key to go to the next parameter. % @? BF,' ul
=]
* All parameters are initialized.
 Parameter "C o £ isalsosetto"aF F".
: ge - R
G. Press the ] key and hold it down for at least 8 wn-C
one second to return to the initial setting level. 1 second =
. BB 103 v
H. Pressthe ] key and hold it down for at least a tc;.c o
one second to return to the operation level. 1 second i
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5-18 Specifying the Number of
Measurements for Averaging

-
X
-

(

-
)
\ud
L
\d
c

This parameter allows you to specify the number of measurements for averaging.

(AVG)

Parameter | Set value Description
aur, aFF No average processing
o 28 Number of measurements for averaging
Procedure
: : g - __
A. When the product is at the operation level, press % Sg LM °C
the [_1 key and hold it down for at least three 3 seconds T -
seconds to enter the initial setting level. 5" will
appear.
« "5" will appear on the level indicator, indicating
the product has entered the initial setting level.
[ ] - -
B. Enter password "-0169" in the parameter & = LA £
"Anou” to enter the advanced-function setting o
level. For details on how to move to the T v il
advanced-function setting level, refer to "5-2 appear.
Moving among Levels".
« "F" will appear on the level indicator, indicating
the product has entered the advanced-function
setting level.
5 B (=] -
C. Press the [ key several times until parameter % g Aub
"Aul" appears on the main indicator. g
D. Pressthe[>] key to display the set value. % B8 —’
F oo
 The current set value for the number of measure- ———
ments for averaging will appear on the main
indicator.
: BE Ak
E. Pressthel>] key again. b Foit
 The set value will start blinking, indicating the T wil
product isin the change state. appear.
F. PressthelAl key to change the set value. % g8 —l
F o
o 73X
G. Pressthelcd key to go to the next parameter. % ﬁFE ‘Lé', uc!
u]
» Thechangeis saved.
H. Pressthe[ | key and hold it down for at least lé? 4.;11‘&
one second to return to the initial setting level. 1 second =]
. g8 12 2ucC
I. Pressthe ] key and hold it down for at least =Y = B
one second to return to the operation level. 1 second =]
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5-19 Specifying the Hysteresis

LI
NIk

(HYS)

-

A hysteresis setting of "0" is
assumed to be a hysteresis
setting of "1".

With K3MA-L, setting of
"5452" is not possible.

These parameters allow you to specify the hysteresis for each of comparative output 1 and 2.

Parameter | Set value Description
HY S« £-9959 | 0to 9999 digit: Hysteresis
Procedure
A. When the product is at the operation level, press

the [ 1 key and hold it down for at least three
seconds to theinitial setting level.

« "5" will appear on the level indicator, indicating
the product has entered the initial setting level.

Enter password "-0169" in the parameter "Anlwu"
to enter the advanced-function setting level. For
details on how to move to advanced-function
setting level, refer to "5-2 Moving among Levels'.

o "F" will appear on the level indicator, indicating
the product has entered the advanced-function
setting level.

Press the (<l key several times until parameter
"H4Y5 " appears on the main indicator.

Press the [>] key to display the set value on the
main indicator.

 The current set value of event input will appear
on the main indicator.

Press the 3] key again.

» The set value will start blinking, indicating the
product isin the change state.

Use the 3] and [A] keys to change the set value.

Press the <2 key to go to parameter "H55".
 The changeis saved.

Repeat the Steps D. to G. for parameter "HY52"".

» The next parameter will appear on the main indi-
cator when you finish setting of the parameter.

I.  Pressthel ] key and hold it down for at least
one second to return to theinitial setting level.

J. Press the [ key and hold it down for at least
one second to return to the operation level.

&

3 seconds

"E T will
appear.

+

»

=]
[ ] -
[N
% BE HYSLZ
o
jm]
DD,-' -
{b E'?a.a';' "~
=]
=]
=T=
B8 -k
g
1 second
[=]=] -
[}
% 8BS {245
=]
=]
1 second
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5-20Specifying the Auto-zero
Time (K3MA-F)

This parameter allows you to specify the auto-zero time.

Parameter | Set value Description
Uka.z on-195 0.0t0 19.9 sec: Auto-zero time

The auto-zero time is the length of time required for the product to return the readout

to zero after pulseinput interruption.

Set this parameter to a larger value than the expected time interval of input pulses

(interval between pulses). Failure to do so will result in incorrect measurements.

If auto-zero time is too long, on the other hand, along delay in lower-limit action in

response to a stop of rotation may result.

In the following application where a pulse is produced per rotation at 12-6000 r/min, for
example, the input pulse frequency is0.2 to 100 Hz, which meansthetime interval of input

pulsesis 0.01 to 5 seconds. The auto-zero time should be set to five seconds or longer.

1
T2=60 — 5 seconds

T

M

((Jo— _n

12-6000r/min

Procedure

A.

When the product is at the operation level, press
the (] key and hold it down for at least three
seconds to enter the initial setting level.

« "5" will appear on the level indicator, indicating
the product has entered the initial setting level.

Enter password "-0169" in parameter "Arau” to
enter the advanced-function setting level. For
details on how to move to the advanced-function
setting level, refer to "5-2 Moving among Levels'.

« "F" will appear on the level indicator, indicating
the product has entered the advanced-function
setting level.

Press the (€2l key several times until parameter
"Alka.z" appears on the main indicator.

Press the 2] key to display the set value of the
parameter on the main indicator.

* The current set value of auto-zero time will
appear on the main indicator.

Press the 3] key again.

» The set value will start blinking, indicating the
product isin the change state.

Ko

3 seconds

I
o
s &

jm ]

-k
L

. 5" will
appear.

[ ] - -
E% LA £
[m]

T e win

appear.

H00

INNTT

o
t  "SV'is
illuminated.

(]

00
O
x|
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Use the ] and (Al keys to change the set value.

Press thec@| key to go to the next parameter.

» The change is saved and the next parameter will
appear on the main indicator.

Press the [_] key and hold it down for at least
one second to return to the initial setting level.

Press the [_] key and hold it down for at least
one second to return to the operation level.

[=]=]
-
WHE 80
=)
=]
oo - -~
895 -FnAr
F a
o
BB Cn-k
5 "o
[m]
1 second
B8 9 = ol -
% B9 {345
a
[m]
1 second
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5-21 Specifying the Start-up
Compensation Time (K3MA-F)

Dl M This parameter allows you to specify the start-up compensation time.
b il wg N | g
Parameter | Set value Description
(STMR) S-tar oo-88s8 0.0 t0 99.9 seconds: start-up compensation time

The start-up compensation time is a delay between power-on of the product and the
start of measurement. This function is useful in preventing output from being
produced until arotator reaches a prescribed speed.

Procedure

0oo
v oo
(
J
]
L

A. When the product is at the operation level, press %
the (] key and hold it down for at least three

3 seconds 1

seconds to enter the initial setting level. — " 5" will
appear.
 "5" will appear on the level indicator, indicating
the product has entered the initial setting level.
[m] - -
B. Enter password "-0169" in parameter "Arau” to JI_") E’FE L £
enter the advanced-function setting level. For o
details on how to move to the advanced-function T e wil
setting level, refer to "5-2 Moving among Levels'. appear.
« "F" will appear on the level indicator, indicating
the product has entered the advanced-function
setting level.
C. Press the <2 key several times until parameter % é?'}, -Far
"5-Eknr" appears on the main indicator. g
D. Pressthe[3] key to display the set value of the % ﬁ? on
parameter on the main indicator. B
t_ "SV'is
+ The current set value of the start-up compensa- iluminated.
tion timer will appear on the main indicator.
R [=]=] oy
E. Pressthe>] key again. % gE i nn
» The set value will start blinking, indicating the -
product isin the change state.
F. Usethe[>] and[Al keys to change the set value. g8 nen
BpE SL
G. Pressthelca key to go to the next parameter. % EFEL- ol or
o
(=]
* Thechangeis saved.
[ ] -
H. Press the (] key and hold it down for at least % He v« -t
one second to return to the initial setting level. 1 second =
: BB 12 3v¢g
I. Press the (] key and hold it down for at least % a- e
jm]

one second to return to the operation level.

1 second
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5-22 Specifying the Zero-limit k3mA-J)

P NN

These parameters allow you to specify the zero-limit.

(Z-LTV)

e x|

LLre

({CTM-P)

Parameter | Set value Description

Z-liA afF OFF:  Zero-limit functionis not available.
(Z-LIM) on ON:  Zero-limit function

Lin-F 0-93 0t099: Zero-limit value

The zero-limit isafunction to process all the readouts |ower than the set value as zero.
When you select "ON", the values lower than the zero-limit value are always
displayed as"0".

This function is useful when you want to indicate a minus numerical value as zero or
indicate the minimum value of input range as zero.

Procedure
: . B BB - _ _1
A. When the product is at the operation level, press % g «A°C
the ] key and hold it down for at least three 5 =
seconds to enter the initial setting level. T g il
appear.
« "5" will appear on the level indicator, indicating
the product has entered the initial setting level.
=] - -
B. Enter password "-0169" in parameter "Arau" to {b E? L £
enter the advanced-function setting level. For =
details on how to move to the advanced-function T wil
setting level, refer to "5-2 Moving among Levels'. appear.
« "F" will appear on the main indicator, indicating
the product has entered the advanced-function
setting level.
C. Press the [<2) key several times until parameter % ﬁ?f - LA
"z-LCn" appears on the main indicator. =
- oo - g C
D. Pressthe>] key to display the set value of the % E",_? Eaf'.
parameter on the main indicator. =
T "svis
« The current set value of zero-limit will appear on illuminated.
the main indicator.
E. Pressthe>] key again.

Display
value

Zero-limit
set value

» The set value will start blinking, indicating the
product isin the change state.

Input
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F. Usethe[Al key to change the set value.

ooo:
0o
-~
™ (
D¢
'
x|

G. Pressthel=®| key to go to the next parameter.

» The change is saved and the next parameter
"L L m =P will appear on the main indicator.
(When "OFF" is sdlected, "L<a-P" will not

appear.)
g8 T
H. Pressthe[>] key to display the set value of the % =
parameter on the main indicator. =]
- "SV" is
« The current set value of zero-limit will appear on illuminated.
the main indicator.
I.  Pressthe[>] key again. % g8 " \
-F [ X}
|~ B/

» The set value will gtarts blinking, indicating the
product isin the change state.

J. Usethe[®] and[A] keys to change the set value. %% g8 B_]
£

K. Pressthelc key to go to the next parameter. % §FEL ol ar

 The changeis saved.

[ ] -
L. Pressthe[] key and hold it down for at least % He A -t
one second to return to theinitial setting level. =]

1 second

- C BE 12w
M. Press the [ | key and hold it down for at least % 87 3 ]
one second to return to the operation level. 1 second =
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5-23Changing the Display Color

"

-, K4
L L

(COLOR)

This parameter allows you to change the display color of the main indicator.

Parameter | Set value Description
Lrm-r Green-red: Thedisplay color is normally green, and
changes to red at comparative output ON.
Calar Lrn Green: The display color is always green.
(COLOR) .cd4-r | Red-green: Thedisplay color isnormally red, and
changesto green at comparative output ON.
rEd Red: The display color is always red.
Procedure
: : g8 -~ L
A. When the product is at the operation level, press % = N T
5 o
the (] key and hold it down for at least three 3 seconds o
seconds to enter the initial setting level. T g il
appear.
« "5" will appear on the main indicator, indicating
the product has entered theinitial setting level.
[m] - -
B. Enter password "-0169" in parameter "Arau” to b E? LA £
enter the advanced-function setting level. For =]
details on how to move to the advanced-function T e vwin
setting level, refer to "5-2 Moving among Levels'. appear.
« "F" will appear on the level indicator, indicating the
product has entered the advanced-function setting level.
C. Press the [0 key several times until parameter % . E?.’: ol ar
"L ol ar" appears on the main indicator. 8
D. Pressthel>] key to display the set value of the % E?E ol x el
parameter on the main indicator. =
T rsvis
+ The current set value of changing the display illuminated.
color will appear on the main indicator.
E. Pressthe[>]key again. % ﬁﬁ____]
a
* The set value will start blinking, indicating the T
product isin the change state.
F. Usethe[Al key to change the set value. Lf’g\% g8 o .‘
| © B
G. Pressthel key to go to the next parameter. % ﬁ? -EE
[=)
u]
 The changeis saved.
H. Pressthe ] key and hold it down for at least % g? Lk
one second to return to the initial setting level. =
1 seconds
oo -
| Press the [ key and hold it down for at least i [8° {2395
one second to return to the operation level. 1 seconds o
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5-24 Changing the Display
Auto-return Time

_CL This parameter allows you to change the display auto-return time.
L N
RET) Parameter | Set value Description
FEE o 0 sec: Display auto-return is not available.
(RET) -39 1t0 99 sec: Display auto-return time

If no key is operated for a prescribed time, the product returns to the current value
display mode at the operation/adjustment level. This prescribed time is called the
display auto-return time.

If the display auto-return
function is activated in the
middle of parameter setting,
the product saves the current
value of the parameter and
then returns to the current
value display mode.

Procedure

A. When the product is at the operation level, press

b

the [_] key and hold it down for at least three g
seconds to enter the initial setting level. 3seconds 3 & " will
appears
« "5" will appear on the level indicator, indicating
the product has entered the initial setting level.
[ Jm] - -
B. Enter password "-0169" in parameter "Arau” to b g3 LA £
enter the advanced-function setting level. For o
details on how to move to the advanced-function T e win
setting level, refer to "5-2 Moving among Levels'. appears
« "F" will appear on the level indicator, indicating
the product has entered the advanced-function
setting level.
C. Press the (@] key several times until parameter % E? -EE
"~ EE" appears on the main indicator. g
D. Pressthe[>] key to display the set value of the % EFB o
parameter on the main indicator. =
T "SV'is
« The current set value of the display auto-return illuminated.
time will appear on the main indicator.
E. Pressthel>] key again. % EE ¥
=]
» The set value will start blinking, indicating the =
product isin the change state.
F. Usethe[>] and[Al keys to change the set value. %ng ﬁ? n
o
=]

G. Pressthel=®| key to go to the next parameter.

] .

R [Pt
w]
[w]

 The changeis saved.

oo -
H. Press the (] key and hold it down for at least =N Tl
one second to return to the initial setting level. 1
second
oo "~
| Press the [ ] key and hold it down for at least g5 12345
one second to return to the operation level. 1 second g
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5-25Changing the Move-to-
Protect-Level Time

RN This parameter allows you to change the move-to-protect-level time.
[ il T g
- = Parameter
(PRLT)
Parameter | Set value Description
Prit a-15 0 to 19 sec: Move-to-protect-level time

If you press the []+<@| keys and hold them down for at least five seconds (a
prescribed time), the product entersthe protect level. This prescribed timeis called the
move-to-protect-level time.

Depending on the setting of the parameter, the product moves from the operation level
to the protect levels as follows.

Current value is
displayed.

[+ Blinking [ +ed

When P-LE=5sec.

a
(=]

9o 4 I IYCE am ¢ = - 9
12345 " e —

If key is released,

blinking stops. ==

Protect level

at least 5 sec.

ooo
e
0«

ooo

at least 1 sec.

Procedure

A.

A move-to-protect-level time
setting of "0" is assumed to
be a setting of "1".

When the product is at the operation level, press
the (] key and hold it down for at least three
seconds to enter the initial setting level.

« "5" will appear on the level indicator, indicating
the product has entered the initial setting level.

Enter password "-0169" in parameter "Arau" to
enter the advanced-function setting level. For
details on how to move to the advanced-function
setting level, refer to "5-2 Moving among
Levels'.

o "F" will appear on the level indicator, indicating
the product has entered the advanced-function
setting level.

Press the (<@l key several times until parameter
"PrLE" appears on the main indicator.

Press the 3] key to display the set value of the
parameter on the main indicator.

» The current set value of the move-to-protect-
level time will appear on the main indicator.

Press the[>] key again.

» The set value will start blinking, indicating the
product isin the change state.

o

3 seconds

-
g

[=[=]
go
5

=]

Lm-F
[=]

t“‘"S"wH

appear.

BB -
Of t.ﬂLL‘
o

o
L F " will
appear.
[=]=]
By Prlk
=]
=]

oo =~
H 5
=]
=]

1 "sv'is
illuminated.
g8 C
- 5 =
=]
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Use the ] and (Al keys to change the set value. %@ g

Press thec@| key to go to the next parameter.

 The changeis saved.

Press the [_] key and hold it down for at least
one second to return to the initial setting level.

Press the [_] key and hold it down for at least
one second to return to the operation level.

%

1 second

1 second

oo

0oo
oo

0ao
v Og

X
Ly
=
Ry
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CHAPTER 6

FUNCTION
DESCRIPTION

This chapter describes available functions of the product including measurement and

average processing.
6-1 Measurement (KSMA-J) ..ottt s 6-2
Voltage/Current | nput/Scaling/Zero-limit/Forced-zero
6-2 Measurement (KSMA-L) ..o see e st en 6-5
Temperature Input/Temperature Input Correction
6-3 Measurement (KSMA-F) ... 6-6
Pulse Input/Scaling/Auto-zero/Start-up Compensation Timer
6-4  AVEIrage PrOCESSING ...ecviieieeeirieeierie et stese et seesee e e e e se e ebe e e esesbebesaeseeneas 6-10
6-5 COMPArative OULPUL ........ccerireriirierie e es et sbe e e e benee e eneeneas 6-11
B-6  HYSLEIESIS ..ottt et s b et b e s benaas 6-12
6-7 Display Color Change .......cccoeeeererere s e e e neen 6-13




I CHAPTER 6 FUNCTION DESCRIPTION

6-1 Measurement (k3amMA-J)

B \oltage/Current Input

B Scaling

K3MA-J operates as a Process meter.
M easurements are made as follows.

Voltage/Current input

H 250ms
0 O O A A
Sampling ~
Sampling of
input signals| Updating of .
process value Comparative
output

e Input signals are sampled in synchronization with internal timings generated at
intervals of 250 ms.

e Theinput signal is scaled and the process value is updated according to the scal-
ing result. The updated process value is displayed on the main indicator.

e Comparative output is provided based on the process value.
*  The process value and comparative output are updated per sampling.

Scaling is to convert sampled input values to process values in sequence using a
predetermined scaling formula.

Scaling
formula

Input value —p| i 3 process value

Scaling allows conversion of input values to process values in easy-to-understand
notation.

The scaling formula for voltage and current input is as follows.

_ DSP2 - DSP1 INP1- DSP2— INP2- DSP1

Sp = inp +
INP2 — INP1 INP2 — INP1

Where;

INPL: Input value corresponding to process value DSP1
DSP1: Process value corresponding to input value INP1
INP2: Input value corresponding to process value DSP2
DSP2: Process value corresponding to input value INP2
inp: Input value sampled




6-1 Measurement (K3MA-J) I

B Zero-limit

dsp: Process value corresponding to inp
Enter INP1, DSP1, INP2 and DSP2 to specify the scaling factor.

This way of specifying the scaling factor permits flexible scaling; inverse scaling
where the process val ue decreases with the increasing input value is also possible.

Process value

Flexible scaling

.
\\ /,,‘
o
/ \:‘\ Input value

* For details on how to specify the scaling factor, refer to "5-12 Specifying the
Scaling Factor (K3MA-J)".

The zero-limit is a function to display all the readouts lower than a predetermined
value as zero.

Thisis useful when you want to display a minus numerical value as zero or display a
value in the vicinity of the minimum of input range as zero.

Digits of 00 to 99 can be set.

Process value

Zero-limit [ _______
set value .~

Input
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B Forced-zero

This feature shifts a process value to zero forcedly, and can be used to evaluate and
display the deviation of a process value from areference value.

The forced-zero function can be activated by using (Al key on the front panel when a
current value is displayed on the main indicator.

The following illustrates the forced-zero and forced-zero cancel operation.

Process

ZERO |

1 second

*  WhenthelAl key is pressed, the current process valueis shifted to zero forcedly.
e Thereafter, measurements are made relative to the zero point.

e When the IA] key is pressed while the forced-zero function has been activated,
the current process value is further shifted to zero.

*  When the Al key is pressed and held down for at least one second, the forced-
zero operation is canceled.

Because the forced-zero and forced-zero cancel operation using the (A key is stored
in the internal nonvolatile storage of the product, the forced-zero state is alive even if
the power turned off and on again.
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6-2 Measurement (k3mA-L)

B Temperature Input

K3MA-L operates as a Temperature meter.
M easurements are made as follows.

Temperature input

500ms
0 A O A O R O
Sampling ~
Sampling of
input signals Updating of
process value Comparative
output

e Input signals are sampled in synchronization with internal timings generated at
intervals of 500 ms.

e« Theinput signad is scaled according to the sensor type and converted into tem-
perature, and the process value is updated. The updated process value is dis-
played on the main indicator.

e Comparative output is provided based on the process value.
e The process value and comparative output are updated per sampling.

B Temperature Input Correction

The input temperature is corrected by the quantity of the set value of "temperature
input correction value" at al pointsin the whole sensor range.

If the correction valueis 1.2 °C, the current value of 200 °C before correction will be
processed as 201.2 °C after correction.

Temperature

After
correction

Before correction

Correction value

Input

6-5



I CHAPTER 6 FUNCTION DESCRIPTION

6-3 Measurement (K3mA-F)

B Pulse Input

Minimum Pulse Width

K3MA-F operates as a Frequency/Rate meter.
M easurements are made as follows.

i . 4 Hz or more
Input of rotation (Pulse input)

IS ETEEET

Lers than 4 Hz

]

A A A
Measurement —— ™ "™\ Measured with
Frequency t VR timings of input
measuremen orocess value Comparative pulses
output

e When the input pulse frequency is 4 Hz or more, it is measured in synchroniza-
tion with internal timings generated at intervals of 250 ms.

«  Theinput pulse frequency is scaled and the process value is updated according to

the scaling result.

e Comparative output is provided based on the process value.

*  The process value and comparative output are updated at intervals of 250 ms.

e When theinput pulse frequency islessthan 4 Hz, it is measured with pulse input

timings.

e Therefore, the intervals at which the process value and comparative output are
updated lengthen in accordance with the decreasing input pulse frequency.

For pulse input, devices of low-speed contact output type or high-speed transistor
output type can be connected to the terminal depending on parameter setting.

When using a device of low-speed contact output type, set the input pulse frequency
to "30 Hz". To remove chattering noise when the input pulse frequency is "30 Hz",
both ON and OFF pulses must have at least 15 msin width.

When using a device of high-speed transistor output type, set the input pulse
frequency to "5 kHz". In this case, both ON and OFF pulses must have at least 90 ps

in width.

Min.15ms , Min.15ms

m VM f\N Min90us| | | Mingous

; To remove chattering

11

N [ ] L]

When set to 30 Hz

When set to 5 kHz
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B Scaling

Scaling is to convert sampled input values to process values in sequence using a
predetermined scaling formula.

Scaling
formula

Input value —p» Jr i —» Process value

Scaling allows conversion of input values to process values in easy-to-understand
notation.

The scaling formula for pulse input is as follows.

dsp = DSP in
P INP P
Where;
INP; Input pulse frequency (Hz) corresponding to process value DSP
DSP: Process value corresponding to input pulse frequency INP
inp: Input pulse frequency (Hz)
dsp: Process value corresponding to inp

Enter INP and DSP to specify the scaling factor.

- ,'
Process o . o
value J > Scaling with fixed
J %, Zero is possible
4 i
/, *,
/ .-
/ -
4 -
’ .
4 P
4 P
4 PR
z P
A Input value

.._A__"
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{7

P = Number
of teeth

Unit conversion
(r/s): (r/min)+60

(¢

7

P = Number of teeth
R = Rotor diameter

Unit conversion
(m/s): (m/min)+60
(mm/s): (m/min)x1000+60

B Auto-zero

Conversion of the input pulse frequency to the rotational speed involves the following
scaling formula.

dsp(r/min) = % inp

Where;

P: Number of pulses per rotation
inp: Input pulse frequency (Hz)
dsp: Rotational speed (r/min)

Conversion of the input pulse frequency to the circumferential speed involves the
following scaling formula.

dsp(m/min)= 7 - R % inp

Where;

T Circular constant

P: Number of pulses per rotation
R: Diameter of rotor (m)

inp: Input pulse frequency (Hz)
dsp: Circumferentia speed (m/min)

K3MA-F has an input pulse frequency range of 0.05 to 30 Hz or 0.05 to 5 kHz, and
hence the maximum interval between pulsesis 20 seconds.

This means that the product may provide a lower-limit signal action as late as a
maximum of 20 seconds after receiving the last pulse, which results in a poor
responsibility for the lower-limit action.

input puise [|LTLIL LT TN L

Input-pulse
frequency

OUT value
(Lower-limit signal)

Auto-zero time

Comparative output
(Auto-zero ON)

Comparative output
(Auto-zero OFF) — e o e o o . 1

To eliminate such a situation, K3MA-F has an auto-zero function that shifts the
input pulse frequency to zero forcedly when no pulse is received for a predetermined
time.

This function improves the product responsibility for the lower-limit action.

The time between reception of the last impulse and zero-shifting of the input pulse
frequency is called the auto-zero time. The auto-zero time can be specified using the
"auto-zero time" parameter. Specify the auto-zero time somewhat longer than the
expected longest interval between input pulses.
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B Start-up Compensation Timer

K3MA-F has a start-up compensation timer that prevents measurement for a
predetermined time after power-on.

This function is useful in keeping the product in wait state until a rotor reaches the
steady state speed when the product and the rotator have been powered on
simultaneoudly.

The time between power-on of the product and the start of measurement can be
specified using the "start-up compensation time" parameter.

Power ON

Measurement and comparative

sRoézt(;onal output action are prevented until
e — compensation the rotor reaches the steady-

of the rotor time state speed.

Measurement: No measurement Under measurement
K3MA oy .
Display < onoon >< Normal display

of the product

6-9
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6-4 Average Processing

This function averages a specified number of measurements.

It isuseful for preventing readout from fluctuating due to unstable input such as spike
noise.

The average processing of the K3MA provides a simple average (an arithmetic mean).
The number of measurements for averaging that can be specified is as follows.

- No average processing (the number of measurements for averaging: 1)

- 2

- 4

- 8

The number of measurements for averaging is the number of times the process value
is updated as described in "M easurement".

The following shows the relationship between the number of measurements for
averaging and the interval at which the process value and comparative output are

updated.
Update interval
Number of K3MA-F
measurements
for averaging | K3MA-J | K3MA-L I 5t pulse Input pulse
4 Hz and more Lessthan 4 Hz
No erage | 250 ms 500 ms 250 ms Every input pulse
processing
2 500 ms 1 second 500 ms Every 2input
pulses
4 1 second 2 seconds 1 second Every 4 input
pulses
8 2seconds | 4seconds | 2 seconds Every 8 input
pulses
250ms
samping 4L 1 T T TTTTTTTTTITTITT
Averaging ]*71 second
Updating of process
value and T T T T
comparative output Behavior when the number of measurements

is four using an analog meter

6-10
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6-5 Comparative Output

Comparative outputs 1 and 2 can be produced as three types of signal actions: upper-
limit signal action, lower-limit signal action, and outside-the-range signal action.

Hysteresis
/\ v

Upper-limit Action

Lower-limit Action

Outside-the-range
Action

OUT1 set value

Comparative output turns on
when the process value
reachesthe OUT set value.

Comparative output turns off
when the process value
decreases to (OUT set value -
hysteresis).

Comparative output turns on
when the process value
decreases to the OUT set
value.

Comparative output turns off
when the process value
reaches (OUT set value +
hysteresis).

Comparative output turns on
when the process value
reaches the OUT upper-limit
value or decreases to the OUT
lower-limit value.

Comparative output turns off
when the process value falls
inside the range of (OUT
upper-limit value - hysteresis)
to (OUT lower limit value +
hysteresis).

OUT set value

Comparative

output

| i _
\/ OUTset?® 1\
value

Comparative

output

OUT upper-limit

value

Hysteresis

Hysteresis
/\ v’

ouT

Iower-limiti\\/
value i i

|

Comparative

output

L

Hysteresis

Combinations of comparative output 1 and 2 offer the possibility of producing awide
variety of actions including upper-limit + another upper-limit actions, lower-limit +
another lower-limit actions, and two-level outside-the-range actions.

QUT1 set
value

OUT2 upper-limit

value

OUT1 upper-limit

value

OUT2 set ::

value OUT?2 set value \ OUT1 lower-fimit
: OUT2 lower-limit

Comparative Comparative L i i

output 2 output 1 I | |

Comparative I

output 1 I Comparative output 2 _] L

/m

Comparative output 2

Comparative output 1

6-11
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6-6 Hysteresis

In this manual, hysteresis refersto arange that is provided above or below an OUT
set value to avoid comparative output from turning off unless the process value falls
outside the range, once the comparative output has turned on at the OUT set value.

Specifying the hysteresis suppresses chattering of comparative output caused by
fluctuations of the process value in the vicinity of OUT set value.

OUT set value

Process value

OUT set
value

Hysteresis

Process
value

Comparative output 3 :
(Hysteresis is not used.) l
Comparative output

(Hysteresis is used.) | '\
Chattering is suppressed.

Comparative output ON/OFF conditions are as follows.

@ Upper-limit action

ON: Processvalue = OUT set value

OFF: Processvalue < OUT set value - Hysteresis
®L ower-limit action

ON: Processvalue < OUT set vaue

OFF: Processvalue = OUT set value + Hysteresis

Hysteresis can be set to a desired value using parameter "hysteresis’.

6-12
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6-7

Display Color Change

The display color of the main indicator can be changed.

This feature can be used to vary the display color of the gang-mounted products
depending on their importance or to greater prominence to indication on the main
indicator of certain products in an emergency.

OUT1 set value

__________________ Green
[=]
B8
OUT2 set value =
W8 pnR
8
\_/ Red

"Green to Red" color change

Four display color change options are available.

Greentored: The display color of the main indicator is green when both of
comparative outputs 1 and 2 are off, and changes to red when either
of the comparative outputs turns on.

Alwaysgreen: Thedisplay color isaways green.
Always red: The display color is always red.

Redtogreen:  The display color is red when both of comparative outputs 1 and 2
are off, and changes to green when either of comparative outputs
turnson.

6-13



CHAPTER 7

TROUBLESHOOTING
GUIDE

This chapter describes malfunctions and troubles of the product, and how to deal with

these problems.
0 N Vgl [Tev= (ol e B =l (o) ST 7-2
7-2  Troubleshooting Tabl€ ......c..ceeeeeeiie e 7-3
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/-1

Indication of Error

Level
indicator

Main
indicator

Error description

Remedy

Off

el

Internal storage is out of order.

Repair of the product is necessary.
Contact abranch office of the company.

[y ]

Ly}

Nonvolatile storage is out of order.

Repair of the product is necessary.
Contact abranch office of the company.

Off

SErr

blinking

The current range of 4 to 20 mA is selected
for K3MA-Jin the factory. Therefore, when
the product is powered on for the first time
after installation, and if nothing is connected
to the current input terminals, this state will
occur because of the input of 0 mA.

At theinitial setting level, specify an
appropriate input typein accordance with
the application.

Input is abnormal.

(K3MA-J)

Supply voltage/current inputs that fall

within the measuring range.

The measuring range of each input typeis

asfollows.
0-20 mA range:
4-20 mA range:
0-5V range:
1-5V range:
+5V range: -5.5-55V
+10V range: -11-11V

If the product does not return to normal,

repair of the product is necessary.

Contact abranch office of the company.

-2-22 mA
2-22 mA

-0.5-55V
0.5-55V

(K3MA-L)

Check the incorrect wiring,
disconnection, and short of theinput, and
input type.

If the product does not return to normal,
repair of the product is necessary.
Contact abranch office of the company.

Off

The scaled process value is higher than
99999.

(For K3MA-L: 9999)

Supply input values that fall within
allowable range.

The scaling factor may be inappropriate.
Review the scaling factor again at the
initial setting level.

Off

The scaled process valueislessthan -19999.

(For K3MA-L: -1999)

Supply input values that fall within
alowable range.

The scaling factor may be inappropriate.
At theinitial setting level, review the
scaling factor again.
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/-2 Troubleshooting Table

Symptom Item to be checked Remedy Re;;ice
The forced-zero function is Check if the forced-zero At the protect level, set the 5-12
inoperative even though the lockout is active. forced-zero lockout to
key is pressed. "Enable".
The product does not enter the | Check the specified value of Thetime required for moving | 5-35
protect level even though the parameter "move-to-protect- to the protect level can be
[ +lca keysare helddown for | level time". changed by this parameter. Set
five seconds. it to an appropriate value.
Readouts vary greatly or Check if the set value of When theinput pulseishigher | 5-16
decreases with increasing rota- | parameter "input-pulse than 30 Hz, set the set value of
tional speed. frequency" is"30 Hz"? this parameter to "5 kHz".
(K3MA-F) Check if the pulse frequency Return the input pulse
of input pulseishigherthan5 | frequency to within measuring
kHz. range.

Note that K3MA does not

generate an "outside-of -

measuring-range” error even if

the input pulse frequency

exceeds 5 kHz.
Readouts vary or areincorrect | Check if the pulse width of The product can not recognize | 6-6
even whentherotational speed | ON/OFF signals meets the input pulses correctly unless
islow. specification. their width is as specified,
(K3MA-F) even if the rotational speed is

low.

Supply the product with pulses

that have awidth specified in

this manual.
The main indicator reads "0" Check if the set value of Set this parameter to alarger 5-28
when the rotational speedis parameter "auto-zero time" is | value than the maximum time
low. larger than the maximum time | interval of input pulses. 6-6
(K3MA-F) interval of input pulses. Otherwise, auto-zero functions

to shift the readout to zero.
The product continuesto read | Check if the set value of Set the set value of this 5-30
"00000" on the main indicator | parameter "startup parameter to an appropriate
since powered on. compensation time" istoo value. 6-9
(K3MA-F) long. In K3MA-J, the startup

compensation time can be set

to up to 99 seconds.
Comparative output does not Check if the set value of Set this set value to an 5-27
turn off even when a process parameter "hysteresis’ istoo appropriate value.
value goes back to normal. large. 6-12
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Specifications

Ratings

Supply voltage

700 to 240VA C(50/60Hz), 24VAC(50/60HZ)/DC

Operating voltage range

85% to 110% of the rated supply voltage

Power consumption

100 to 240VAC: 6 VA max.
24VAC/DC: 4.5 VA/W max.
(at max. Load)

Insulation resistance

20 MQ min. (with 500 V megger) Between all the external terminals and the case
Insulation provided between inputs, outputs, and power supply.

Dielectric withstand voltage

2000VAC 1min Between all the external terminals and the case
Insulation provided between inputs, outputs, and power supply.

Noise immunity

41,500 V on AC power supply terminalsin normal or common mode,
+480 V on AC/DC power supply terminalsin normal or common mode,
+1 ps, or 100 nsfor square-wave noise with 1 ns

Vibration resistance

Frequency: 10 to 55 Hz Acceleration: 50 m/s® X,Y,Z direction 5 minx10 sweeps

Shock resistance

150 m/s? (Relay contact: 100 m/s?) 3 axes 6 directions x 3 times

Input impedance (Typ)

Voltagerange: 1 MQ min.  Current range : 45 Q max.

Input absolute maximum
rating

+30 A (410 20 mA, 010 20 mA)
+135V (L1to5V,0to5V, +5V) +26V (+10V)

Ambient temperature -10to +55°C (with no condensation or icing)

Ambient humidity 2510 85%

Storage temperature -25 t0 65°C (with no condensation or icing)

Altitude 2,000 m max.

Weight Approximately 200g *[JL] / 220g *[F]  (main body)

*[J]:K3MA-J, [L]:K3MA-L, [F]:K3MA-F

Reley Contact Output

(A2 Type)
Item Resistive load(cosp =1) Inductive load(cosp =0.4, L/R=7ms)
Rated load 250VAC 5A, 30VDC 5A 250VAC 1A, 30VDC 1A
Rated carry current 5A max. (at COM terminal)

Max. contact voltage

250VAC, 150vDC

Max. contact current

5A max. (at COM terminal)

Max. switching capacity

1250VA, 150W | 250VA, 30W

Min. permissible load

5vVDC, 10mA

Mechanical life

5,000,000 times min. (at a switching frequency of 1,200 times/min)

Electrical life

(at an ambient temperature of 20°C)

100,000 times min. (at arated load switching frequency of 10 times/min)

(C Type)
Item Resistive load(cosp =1) Inductive load(cosp =0.4, L/R=7ms)
Rated load 250VAC5A, 30VDC5A 250VAC 1.5A, 30VvDC 1.5A
Rated carry current 5A max. (at COM terminal)

Max. contact voltage

400VAC, 150vDC

Max. contact current

5A max. (at COM terminal)

Max. switching capacity

2000VA, 192W \ 375VA, 36W

Min. permissible load

5vDC, 10mA

Mechanical life

20,000,000 times min. (at a switching frequency of 1,200 times/min)

Electrical life

(at an ambient temperature of 20°C)

100,000 times min. (at arated load switching frequency of 10 times/min)
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Characteristics
A/D conversion method Doubleintegral method
Sampling period 250 ms *[J], 500 ms *[L]
Max. displayd digits -19999 to 99999 *[JF] /-1999to 9999 *[L]
Average processing Simple average of None/2/4/8 measurements
Comparative output lax 2 *[JF] / 1c *[L] (Relay contact output)

Delay in comparative
output

750msmax. *[JF] / 1Ismax. *[L]

Other functions

Display color change

Key protect

Startup compensation timer (Only K3MA)
Auto-zero (Only K3MA)

Switching of comparative outputs

Enclosure ratings

Front side: NEMA4X (equivalent to 1P66) Rear case: 1P20
Terminal area: |POO+Finger Protection(V DE106/part100) when the terminal cover is
mounted.

Memory protection EEPROM (Nonvolatile storage) Saving times: one hundred thousand times
: Installation categoryll, Degree of contamination : 2
AL AET ETMOEE TETS (according to IEC61010-1)
UL3121,CSA C22.2 No.14
EN61010-1(IEC61010-1):" pollution degree 2,overvoltage category 11*
EN61326+A1 Industrial use “Class A”
(EMI)
Emission Enclosure: CISPR11 Groupl Class A:CISPR16-1/-2
Emission AC Mains: CISPR11 Groupl Class A:CISPR16-1/-2
(EMS)
Immunity ESD: EN61000-4-2: 4-kV contact discharge
Approved standards 8-kV air discharge

Immunity-RF-interference: EN61000-4-3: 10 V/m(amplitude modulated, 80MHz
to 1GHz)
EN61000-4-4: 2-kV power line
1-kV 1/0O signa-line
EN61000-4-5: 1kV (L-N/AC Lines)
2kV(L-PE,N-PE/AC Lines)
EN61000-4-6: 3 V(0.15to 80 MHz)
EN61000-4-11:0.5Cycle,0°,180°,100%(rated voltage)

Immunity Burst:
Immunity Surge:

Immunity Conducted Disturbance:
Immunity Voltage interrupts:

*[J]:K3MA-J, [L]:K3MA-L, [F]:K3MA-F
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Input Characteristics

K3MA-J
Input type Setting range | Control range M easuring accuracy
0-20 0to 20mA -210 22mA
4-20 4to 20mA 2to0 22mA -
+0.1%FSt1digit max. at 23°C+3°C
0-5 0to5Vv -0.5t05,5v
1-5 lto 5V 0.5t0 5.5V
5 5V 5.5V -
+0.1%FSt1digit max. at 23°C+5°C
10 10V +11V
K3MA-L
Input type value Setting range | Control range Indication accuracy
0 -200to 850°C -220to 870°C
-300 to 1500°F -340 to 1540°F
-199.9 to 500.0°C -199.9 to 520.0°C
Pt100 1 -199.9 to 900.0°F -199.9 to 940.0°F
Platinum resistance 2 0.0t0 100.0°C -20.0t0 120.0°C | +0.5% of indicated value or +1°C, whichever islarger
thermometer 0.0to 210.0°F -40.0to 250.0°F +1digit max.
3 -199.9 to 500.0°C -199.9 to 520.0°C
-199.9 to 900.0°F -199.9 to 940.0°F
JPt100
4 0.0t0 100.0°C -20.0to 120.0°C
0.0to 210.0°F -40.0 to 250.0°F
5 -200 o 1300°C 22010 1320°C +0.5% of indicated value or +1°C, whichever is larger
o o +1digit max.
K -300t0 2300°F ~340102340°F (at atemperature of -100°C or less: £2°C+1digit max.)
6 -20.0 to 500.0°C -40.0 to 520.0°C
0.0 to 900.0°F -40.0 to 940.0°F
-100 to 850°C -120to 870°C +0.5% of indicated value or +1°C, whichever is larger
7
J -100 to 1500°F -140 to 1540°F +1digit max.
8 -20.0t0 400.0°C -40.0to 420.0°C
0.0to 750.0°F -40.0 to 790.0°F
9 -200 to 400°C -220 t0 420°C o ) )
T -300 to 700°F -340 to 740°F +0.5% of indicated value or +1°C, whichever is larger
0 ~ +1digit max.
10 -199.910400.0°C | -199.910420.0°C | (5 atemperature of -100°C or less; +2°C+1digit max.)
-199.9 to 700.0°F -199.9 to 740.0°F
0to 600°C -20t0 620°C +0.5% of indicated value or £1°C, whichever islarger
E 11
Oto 1100°F -40 to 1140°F +1digit max.
Thermocouple L 12 -100t0 850°C -120t0 870°C
-100 to 1500°F -140 to 1540°F
-200 to 400°C -220 t0 420°C o -
U 13 -300t0 700°F 3oto7aorF | F2CHIdigitmax.
14 -199.9 t0 400.0°C -199.9 to 420.0°C
-199.9 to 700.0°F -199.9 to 740.0°F
-200 to 1300°C 22010 1320°C +0.5% of indicated value or +1°C, whichever is larger
N 15 -300 to 2300°F -30to23d°F | Didigit max. R e
(at atemperature of -100°C or less: +2°C+1digit max.)
16 0to 1700°C -20to0 1720°C o . .
0'to 3000°F -40 to 3040°F +0.5% of indicated value or £1°C, whichever islarger
. - +1digit max.
17 8?’ %880(; _i(())tto ]éz)igog (at atemperature of 200°C or less: +3°C+1digit max.)
0 -40to
B 18 100 to 1800°C 010 1820°C +0.5% of indicated value or +1°C, whichever is larger
" o +1digit max.
80010 3200°F 0t0 3240°F (at atemperature of 400°C or lessis unrestricted.)
K3MA-F
Pulse frequency Setting range M easuring accuracy
30 0.05 to 30Hz (Minimum pulse width: 15ms) -
— . +0.1%FSt1digit max. at 23°C+5°C
5k 0.05 to 5kHz (Minimum pulse width: 90us)
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Parameter List

Use thislist to note your set values.

K3MA-J
Level Parameter Indication Setting range Default Unit value
Operation/adjustment lockouts oFAPE 1- o
Setting level lockout LLPE a-c {
Protect . —— e
Setting change lockout YEPE afFlan afF
Forced-zero lockout ZrPE oFFlan on
OUT1 Value ik ! -49995-59559% 55995
OUT1 upper-limit value allt H +455889-995589 8959995
Operation OUT1 lower-limit value allE i -4859585-99589% 489559
i -
P OUT2 value auk? +4558589-995589 +45599%
OUT2 upper-limit value allkcH +45555-8588% 999199
OUT2 lower-limit value alltdl +4558589-995589 455995
Input tvpe LAk O-2n0M-2ain-51 -5/ y-20
puttyp 5/ 10
Scaling input value 1 cnf ! +455595-8555% Noo
Scaling display value 1 d5P ! +455595-8888% Hoo
Scaling input value 2 LaPd +48995-9559% conn
Initial Scaling display value 2 d5Pe +45555-8888% Y
setting dF o.oooo/oo.ooal 000.00
Decimal point position oaonalacaoal
P = P u ]
OUT1 type allk 1k HOlLaHo-La HY
OUT2 type allkck HolLalHiLa Lo
Move to advanced-function set- Frcu -4859585-9955% H
ting level
Parameter initialization LAk oFFlan aFF
No. of measurements for Aol aFFI2/M/E aFF time
averaging
OUT1 hysteresis HHYS £-55589 {
Advanced- OUT2 hysteresis HY5S 0-5599 {
function Zero-limit z-LinA oFFlan aFF
setting Zero-limit value Lom-P 0-95 [y
. Calar Lra=-rlbrnlrEd-01 | Lra-r
Display color change
rEd
Display auto-return time rEE £-85 i s
Move-to-protect-level time Prit a-15 5 s




I APPENDIX

K3MA-L
Level Parameter Indication Setting range Default | Unit value
Operation/adjustment - 0. o
lockouts
Protect Setting level lockout cLPE o-g !
Setting change lockout YEPE aFFlan aofF
OUT1 value allk | +4999-995% 99585
Operation OUT1 upper-limit vaue allt H 4999-555% 9929
OUT1 lower-limit value allt L +458588.-5535% +4585%
Adjustment | emperalureinputeor- - g 4999-3393 g
rection value
&: Pt100
38 ! Pt100
85 2: Pt100
85 3: JPt100
<
= Y: JPt100
%K
&K
.
8.
Input type cn-k © 9T 5
N = nT
Inlt_lal 3 ‘L E
setting g 2L
g 32U
= U
5N
5 R
s
g B
Temperature unit d-u LIF L
OUT1 type allk Ik HilLalHl-La He
Moveto advanced-func- | - 1595-3339 0
tion setting level
Parameter initialization Lack oFFlan arF
No. of measrementsfor | g r SEEI2MI8 SEE | time
averaging
Advanced- OUT1 hysteresis HYS £-55589 {
function set- Disol lor ch R Lra-rllrnlrEd-4 _
ting isplay color change Lalar ~Ed Lrn-r
Display auto-return time rEE &-85 i s
Move-to-tipr;oetect-level Prik 0.1 g s




APPENDIX I

K3MA-F
Level Parameter Indication Setting range Default | Unit vﬁe
Operation/adjustment lockouts aRPE o-c o
Protect Setting level lockout LLPE 0- !
Setting change lockout YEPE aFFlan afF
OUT1 Value alik | +49955-99555 99955
OUT1 upper-limit value alik H 49555-8555% 995955
Operation OUT1 lower-limit value alt i +45585858-55588 45888
OUT2value atikd 49555-8555% 495955
OUT2 upper-limit value alltdH +45555-8588% 999199
OUT2 lower-limit value a2l 49555-58555% 495955
Pulse frequency P-F-E ansH S+ Hz
Scaling input value cnf 0-55555 oo
Scaling display value dsf +45555-8588% SHHHE
aFf ooooalacooal Q0900
Initia Decimal point position oaonalacaoal
setting o000
OUT1 type ok Ik HilLa/Hl-La He
OUT2 type P HilLaHi-La Lo
Move to advanced-function set- Argu +45585858-55588 H
ting level
Parameter initialization crck aFFlan afF
No. of measurements for i aFF/2MIB afF time
averaging
OUT1 hysteresis HY5 £-553%9 {
Advanced- OUT2 hysteresis HY5¢2 £-5539 !
function Auto-zero time Alka.z oo-18s 5. s
setting Startup compensation timer S-tar 00958 oo s
Display color change folar Lra-rllrnlrEd-01 | Lra-r
rEd
Display auto-return time rEE £-85 i s
Move-to-protect-level time Prit a-15 5 s
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West Los Angeles, CA 714.621.3455
Ontario Toronto 416.286.6465

Kitchener 519.896.1144

Kingston 613.376.3968
Quebec Montreal 514.636.6676

Ste-Foy 418.864.7378
British Columbia Vancouver 604.522.8855
Alberta Edmonton 403.440.0818

Calgary 403.257.3095

BRAZIL SALES OFFICE

Sao Paulo

ARGENTINA SALES OFFICE

Buenos Aires

MEXICO/LATIN AMERICA SALES OFFICE

Florida

N106-E1-1

55.11.5564.6488

54.114.787.1129

954.227.2121

Specifications subject to change without notice.
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