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IPreface

This manual describes the application methods for the K3HB.

Please read this manual before attempting to use the K8HB to ensure that you are
using the K3HB correctly.

Keep this manual in a safe location so that it is available for reference when
required.

General Application Precautions

Before using the product under any of the following conditions or in any of the
following environments, consult your OMRON representative to make sure that the
ratings and performance characteristics of the product are sufficient and be sure to
provide redundant safety mechanisms.

(1) Conditions or environments not described in this manual

(2) Nuclear control systems, railroad systems, vehicles, aviation systems, combustion
systems, medical equipment, amusement machines, and safety equipment

(8) Other systems, machines, and equipment that may have a serious influence on lives and
property

Notice

(1) All rights reserved. No part of this manual may be reprinted or copied without the prior written permission of
OMRON.

(2) The specifications and other information contained in this manual are subject to change without notice in order
to make improvements.

(3) Every precaution has been taken in the preparation of this manual. Nevertheless, OMRON assumes no
responsibility for errors or omissions. If you discover any problems with this manual, please notify your nearest
OMRON representative, providing them with the catalog number provided on the cover.




Precautions for Safe Use

@ Definition of Safety Notices and Information

® Symbols

The following notation is used in this manual to provide precautions required to
ensure safe usage of the K3HB.

The safety precautions that are provided are extremely important to safety. Always
read and heed the information provided in all safety precautions.

The following notation is used.

Indicates a potentially hazardous situation which, if not

A WARNING avoided, will result in minor or moderate injury, or may result
in serious injury or death. Additionally there may be significant

property damage.

Indicates a potentially hazardous situation which, if not
VAN(S V)1 [o]YM avoided, may result in minor or moderate injury or in property
damage.

Indicates a CAUTION or WARNING with the specific contents
indicated in the triangle and described in text. The example at
the left is for a precaution for electric shock.

Indicates a prohibition with the specific contents indicated behind
the circle and slash and described in text. The example at the left
is for prohibiting disassembling.

Indicates a CAUTION or WARNING with the specific contents
indicated in the triangle and described in text. The example at
the left is for a general precaution.

Indicates a mandatory action with the specific contents indicated
in the circle and described in text. The example at the left is for a

> bk

general mandatory action that is not classified otherwise.




@® Precautions

/\ CAUTION

Do not touch the terminals while power is being supplied.
Doing so may result in electric shock. A

Do not disassemble the product or touch internal parts while
power is being supplied.
Doing so may result in electric shock, fire, or malfunction.

Perform correct setting of the product according to the application.
Failure to do so may cause unexpected operation, resulting in
injury or damage to the installation.

Ensure safety in the event of product failure by taking safety o
measures, such as installing a separate monitoring system.

Product failure may prevent operation of comparative outputs and
result in a serious accident unless appropriate safety measures
are taken.

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

Do not use the product in locations where flammable or explosive

gases are present. ®

Do not use the equipment for measurements within measurement
categories LIl and V.

Doing so may result in injury or damage to the installation.
(according to IEC61010-1)




General Precautions

® Observe the following precautions to ensure safety.

(1) Be sure to confirm the name and polarity for each terminal before performing wiring.
Incorrect wiring may result in burning of or other damage to internal components.

(2) Use a power supply within the specified voltage range.
Use the product within the rated load.

(3) Tighten the screws on the terminal block securely.
The recommended tightening torque is 0.43 to 0.58 N-m.
Loose screws may result in product failure or malfunction.

(4) Do not connect anything to unused terminals.
(5) Ensure that the rated voltage is achieved no longer than 2 s after turning the power ON.

(6) Output turns OFF when the mode is changed or settings are initialized. Take this into
consideration when setting up the control system.

(7) Install an external switch or circuit breaker and label them clearly so that the operator can
quickly turn OFF the power.

Precautions for Correct Use

©® General Precautions
(1) Do not use the product in the following locations.

* Locations subject to direct radiant heat from heating equipment
* Locations where the product may come into contact with water or oil
* Locations subject to direct sunlight

e Locations where dust or corrosive gases (in particular, sulfuric or ammonia gas) are
present

* Locations subject to extreme temperature changes
* Locations where icing or condensation may occur
e | ocations subject to excessive shocks or vibration

(2) Provide sufficient space around the product for heat dissipation.
(3) Ensure that the rated voltage is achieved no longer than 2 s after turning the power ON.

(4) Allow the product to operate without load for at least 15 minutes after the power is turned
ON.

(5) To prevent static electricity, do not touch the slits or the terminals while the power is
turned ON.

(6) Do not place heavy loads on the product that would cause it to deform or deteriorate.

® Mounting and Wiring
(1) Mount to a panel between 1-mm and 8-mm thick.
(2) Install the product horizontally.

(3) Use crimp terminals appropriate for the screw size (M3).



® Noise Countermeasures

Do not install the product near devices generating strong high-frequency waves or
surges, such as high-frequency welding and sewing machines.

(1) Mount a surge suppressor or noise filter to peripheral devices generating noise, in
particular, motors, transformers, solenoids, and magnet coils.
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Surge suppressor _i:

(2) In order to prevent inductive noise, wire the lines connected to the terminal block
separately from power lines carrying high voltages or currents. Do not wire in parallel with
or in the same cable as power lines. Other measures for reducing noise include running
lines along separate ducts and using shield lines.

<Example of Countermeasures for Inductive Noise on Input Lines>

Linear

Signal input | sensor Indicator

A 2 conductors with shield

(3) When using a noise filter, check the voltage and current and install it as close to the
product as possible.

A

A

(4) Reception interference may occur if the product is used close to a radio, television, or
wireless.



® Extending Product Life

(1) Do not use the product in locations subject to temperatures or humidity levels outside the
specified ranges or in locations prone to condensation.
If the product is installed in a panel, ensure that the temperature around the product (not
the temperature around the panel) does not go outside the specified range.
The service life of internal components depends on the ambient temperature. The higher
the temperature is, the shorter the service life will be. Therefore, the product's service life
can be extended by keeping the product interior at a low temperature.

(2) Use and store the product within the specified temperature and humidity ranges.
If several Linear Sensor Indicators are mounted side-by-side or arranged in a vertical
line, the heat dissipation will cause the internal temperature of the Linear Sensor
Indicators to rise, shortening the service life. In this case, cool the Linear Sensor
Indicators using a fan or some other method.

(3) The service life of the output relays depends on the switching capacity and switching
conditions. Consider the actual application conditions and use the product within the
rated load and electrical service life.

Using the product beyond its service life may result in contact welding or burning.

(4) Do not use thinner to clean the product. Use commercially available alcohol.

\



® Revision History

The revision code of this manual is given at the end of the catalog number at the
bottom left of the back cover.

Cat. No. N110-E1-02
Revision Date Pages and changes
code
01 March Original production
2003
02 September | Page 1-2: Changed “High-pass filter” to “Previous Average Comparison”.
2003 Page 5-16: Added a conditional statement to the Remarks.

Page 5-17: Added Remarks at the end of Sampling hold and Peak hold.
Page 5-18: Added Remarks at the end of Bottom hold and Peak-to-peak
hold.

Page 5-18: Changed “Sensor error” to “Input error” in the top graphic.
Page 5-18: Changed “input error enabled” to “operation at input error” in the
note at the bottom of the page.

Page 5-23: Changed the description at the top of the page.

Page 5-23: Added a table for “Disabled”, changed the titles to “Overflow”
and “Input error”, and changed the description for Oufput under Overflow.
Page 5-24: Changed the seven segment displays for step E and F.

Page 5-24: Changed the seven segment display from ONto OFF for step
G.

Page 5-28: Deleted a sentence from the second paragraph from the top of
the page.

Page 5-33: Changed “high-pass filter” to “previous average comparison” in
five locations.

Page 5-34: Changed “High-pass filter” to “Previous average comparison” in
the first paragraph.

Page 5-34: Added a few lines below the top table.

Page 5-34: Changed the contents of the parameter table.

Page 5-35: Added “Example of Previous Average Comparison for
Sampling Hold".

Page 5-49: Changed the description in the note with an asterisk under the
parameter table for PASS output change.

Page 5-61: Changed the description in the note with an asterisk under
Switching maximum and minimum value displays.

Page A-2: Changed “high-pass filter” to “previous average comparison” for
Other functions.

Page A-7: Changed the seven segment display under Initial value for
Compatrative output pattern.

Page A-8: Changed the seven segment display under Initial value for
Average type.

Page A-8: Deleted units for Position meter upper limit and Position meter
lower limit.

Page A-10: Changed “high-pass filter” to “previous average comparison”
and “input error enabled” to “operation at input error” for Advanced function
settings. Changed the seven segment displays for Operation at input error.
Page A-11: Changed “high-pass filter” to “previous average comparison”
and “input error enabled” to “operation at input error” for Advanced function
settings. Deleted the description under Setting Conditions for Zero-limit.
Page A-12: Changed “high-pass filter” to “previous average comparison”
and “input error enabled” to “operation at input error” in the flow diagram for
Advanced function setting level. Changed the seven segment display and
the setting range for Operation at input errorin the same flow diagram.
Page A-16: Changed the calculation formula from A to A+B for Example 5.
Index: Deleted “High-pass filter” and added “Previous average
comparison”.

Index: Deleted “Input error enabled” and added “Operation at input error”.

Vil



IAbout this Manual
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Manual Structure

Preface

Section 1

Section 2

Section 3

Section 4

Section 5

Section 6

Section 7

Appendices

Provides precautionary information, a manual revision history, an
overview of the manual contents, information on using this manual,
and other general information.

Outline
Provides an overview and describes the features of the product.

Preparations
Describes the mounting and wiring required before using the product.

Basic Application Methods

Shows typical applications for the product. Also shows wiring and
parameter settings which enables the user to understand how to use
the product from practical examples.

Initialization
Describes the initialization process when using this product.

Functions and Operations
Describes the functions and settings methods for more effective use of
functions, displays, outputs, and settings for each application.

User Calibration
Describes the methods for user calibration.

Troubleshooting
Describes how to check and possible countermeasures for errors.

Provides specifications and settings lists.



@ Settings data notation

The letters of the alphabet in settings data are displayed as shown below.

A £ ElF |G [H|C LA
A C E|F|G|H]|I L | M
n P Fls e U] 'RIE
N P RIS|T|U|V Y | Z
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Section 1 Outline

1.1 Main Functions and Features of the K3HB-S

Measurement

Input calculation

Two measurement values can
be added, subtracted, or the
ratio calculated. In addition,
any constant can be set and
measurement values can be
added to or subtracted from a
constant.

— P.5-9

Filter

Average processing

Average processing of input
signals with extreme changes
or noise smooths out the
display and makes control
stable.

— P.5-30

Input compensation

Forced-zero

Forces the present value to 0.
Effective to set a reference
value from which to perform
measurements.

— P.5-53

Changes the display value to
0 for input values less than the
set value.

Effective when drift and
displacement of values near
zero need to be eliminated.
— P.5-28

Key operations

Teaching

During scaling, the input value
during measurement can be
set, as is, as the scaling input
value.

— P.5-12

(Setting Scaling)

Timing hold

Using external timing signal
inputs, synchronous
measurements can be made
and maximum values,
minimum values, and the
difference between maximum
and minimum values can be
measured.

— P.5-16

Previous Average
Comparison

Removes slight changes from
input signals and detects only
extreme changes.

— P.5-33

Tare zero

Shifts the current value
measured with a forced zero
to 0 again.

Effective, for example, when
two compounds are measured
separately.

— P.5-54

Step value

The step for changing the
value of the rightmost digit of
the measurement value can
be set.

— P.5-63

Key protection

Limits key-operated level and
parameter changes to prevent
inadvertent key operations
and malfunctions.

— P.5-80

Timing delay

Delays starting or ending a for
a set time from the rising or
falling edge of the
measurement signal.

ON and OFF timing can be set
independently.

— P.5-25

Zero-trimming

Compensates for gradual
changes in input signals from,
for example, sensor
temperature drift, based on
OK data (PASS data) at
measurement.

— P.5-57



1.1 Main Functions and Features of the K3HB-S I

Comparative output pattern
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c
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The comparative output
pattern can be selected as
standard output, zone output,
and level output.

— P.5-36

PASS output change

Comparative results other
than PASS and error signals
can be output from the PASS
output terminal.

— P.5-49

Output de-energization

Reverses the output logic of
comparative outputs for
comparative results.

— P.5-51

=
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Display value selection

The current display value can
be selected from the present
value, the maximum value,
and the minimum value.

— P.5-62

Position meter

Displays the current
measurement value as a position
in relation to the scaling width on
a meter with 20 sections.

— P.5-67

o
—
=2
(1)
-

Max/Min hold

Holds the maximum and
minimum measurement
values.

— P.5-46

User calibration

The user can calibrate the
K3HB-S.
— P.6-1

Prevents comparative output Holds the output status when
chattering when the comparative results outputs
measurement value fluctuates other than PASS turn ON.
slightly near the set value. — P.5-44
— P.5-38
Connects the comparative output Produces a constant
OFF timing for a set interval. comparative output ON time.
Comparative output ON times can — P.5-41
be held when comparative results
change quickly.
— P.5-47
Constant-time measurements Output operation can be
can be stopped by an external confirmed without actual input
signal input. signals, by setting test
— P.5-21 measurement values using
the keys.
— P.5-71

Display color selection Display refresh period

The PV display color can be When inputs change quickly,
set to either green or red. The the display refresh period can
present value color can be be delayed to reduce
switched according to the flickering and make the
status of comparative outputs. display easier to read.
— P.5-65 — P.5-60
Er

Can convert the input signal to The comparative set value
any display value. can be set to not display
— P.5-12 during operation.

— P.5-64

Bank selection Bank copy

Eight comparative set value Any bank setting can be
banks can be selected using copied to all banks.

the keys on the front of the — P.5-77

Unit or by external inputs.
Groups of comparative set
values can be set and can be
selected as groups.

— P.5-72

1-3




I Section 1 Outline

1.2 Component Names and Functions

Level/bank display & /—(D PV display
Max/Min status ®—1 - o
Comparative output status @—H ] ’:‘ >§ Position meter
o || i ‘B88EE.E
Status indicators @ — \ @ SV display
v ity st LD B2 T

o o s
MAXMIN Key LEVEL Key @) SHIFT Key 0P Key

MODE Key
No. Name Function
PV display Displays PVs, maximum values, minimum values, parameter names, and
@ error names.
® SV display Displays SVs and monitor values.
® Position meter Displays the position of the PV with respect to a desired scale.
Comparative output | Display the status of comparative outputs.
@ status indicators
Max/Min status Turns ON when the maximum value or minimum value is displayed in the
® indicator RUN level.
Level/bank display | In RUN level, displays the bank if the bank function is ON. (Turns OFF if the
® bank function is OFF.)
In other levels, displays the current level.
Status indicators T-ZR: Turns ON when the tare zero function is executed. Turns OFF if it is
not executed or is cleared.
@ Zero: Turns ON when the forced-zero function is executed. Turns OFF if it
is not executed or is cleared.
Hold: Turns ON/OFF when hold input turns ON/OFF.
SV display status TG: Turns ON when the timing signal turns ON. Otherwise OFF.
indicators T: Turns ON when parameters for which teaching can be performed are
displayed.
HH, H, L, LL: In RUN level, turn ON when the comparative set values HH,
H, L, and LL are displayed.
MAX/MIN key Used to switch the display between the PV, maximum value, and minimum
© value and to reset the maximum and minimum values.
LEVEL key Used to switch level.
@ MODE key Used to switch the parameters displayed.
SHIFT key Used to change parameter settings.
® When changing a set value, this key is used to move along the digits.
UP key When changing a set value, this key is used to change the actual value.
B When a measurement value is displayed, this key is used to execute or
clear the forced-zero function or to execute teaching.

1-4




1.3 Internal Block Diagram I

1.3 Internal Block Diagram

I
Input | AD Drive Transistor
tAeTﬁl%%l'”pUt OI >| cirauit > converter[ | ™| circuit “FK output
| |
| = |
' EEPROM g O 6
| o Drive ontact
\_ 8 > circuit '®| | outputs
( —————— ~\ _g | ®
11 c
Event Wave- s
Event input ¢—> input A shaping —» jo :
terminal | circuit : : circuit |
| I - W o ==
OeHinear output } Drive
| cirouit H{ circuit [* > D.rivet }%‘Ecommumcatlons t%(r)rrglrrr]lgnlcatlons
le—]
Sensor power O 0 cireul }‘}\1'{ driver
supply 1 ———— w_____ e ______ \

Constant voltage
circuit 1
]

Constant voltage
circuit 2 circuit 3
] ]

e
Constant voltage
circuit

[ 1
Power supply
circuit

Operating power supply
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Section 2 Preparations

2.1 MOUNTING 1.ttt e e e aanee
2.2 USING IO
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I Section 2 Preparations

2.1 Mounting

B External Dimensions

H Panel Cutout Dimensions

2-2
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2.1 Mounting I

B Mounting method
(1) Insert the K3HB into the mounting cutout in the panel.

(2) Insert watertight packing around the Unit to make the mounting watertight.

Watertight packing

0
—_
(1)
o
QO
=
Q
=7
o
]
»

= ||| HH”H':’

(3) Insert the adapter into the grooves on the left and right sides of the rear
case and push until it reaches the panel and is fixed in place.
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I Section 2 Preparations

B LCD Field of Vision

The H3HB-S is designed to have the best visibility at the angles shown
in the following diagram.
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2.2 Using I/O I

2.2 Using I/O

A E
Operating Power Suppl Analog Input
100 to 240-VAC models
A B C D E )
= =
@: 1o ol olo_[o E o
2HR O O|_0l0 |O z o
3 [ ; O] _Ol0 [0 5 )
4|k O|_ 0[O0 |O = =
55k Ol 00 |0 15, S
6|8 clieliclie ) ®
5
24-VAC/VDC models
LL
B C D
[Sensor Power Supply/Output] | Relay/Transistor Outputs | Event Input |
12-VDC 80-mA H/L HH/H/L/LL : ;
models with PASS output models with relay outputs models with relay outputs Model?(\évgt_r; t>e<r|r(négilal>)locks
<K33-CPA> <KB34-C1> <K34-C2>

12-VDC 80-mA HH/H/PASS/L/LL models with NPN  HH/H/PASS/L/LL models with PNP Models with connectors
<K33-A> transistor outputs transistor outputs <K35-2><K35-4>
<K34-T1> <K34-T2>

1:TIMING 1[[gg]l2 2:S-TMR
3:HOLD oo 4:RESET
5:ZERO E E 6: COM
7:BANK4 of - o 8: BANK2
geankt 212010 4o com

Applicable connector:
XG4M-1030

Conformity to Safety Standards

The device uses reinforced insulation between the power supply, the inputs/transistor outputs, and the relay outputs, however,
basic insulation is used between the inputs and the transistor outputs.

2-5



I Section 2 Preparations

B Wiring
Use the crimp terminals suitable for M3 screws shown below.
"G
5.8 mm max.
v
— O) s
.0 Mmm makx.
e }
0
© ® Power supply
© Supply power to terminal numbers A1 and A2. The power supply
o A B C D E o .
) | e specifications are outlined below.
o % :{a 8 8 8 8 100 to 240 VAC, 50/60 Hz, 18 VA max. (at max. load)
g[‘ 8 8 8 8 } 24 VAC/VDC, 50/60 Hz, 12 VA max./7 W max. (at max. load.)
6|k O olo_[o (No polarity)

When the power is turned ON, a power supply capacity greater than the
rated power supply is required. When multiple Units are being used,
make sure that the operating power supply has sufficient capacity.

Complying with UL/CSA Standards

Use an SELV power supply with overcurrent protection for the DC
power supply. An SELV power supply has double or reinforced
insulation between the input and output, an output voltage of 30 V rms
and 42.4 V peak, and is 60 VDC or less.

Recommended Power Supply: S8VS-06024@ (from OMRON)

@ Sensor power supply
The sensor power can be supplied from terminals B5 and B6. The

A B C D E . X
= i power supply specifications are outlined below.
2[. © E 8 519 } .—»
3 Q O |0 +
414 O/Me[C [0
g 8 o 8 8 12 VDC 80 mA
g Q
G-

@ Comparative outputs

A B CODE Comparative outputs are output to terminals B1 to B3 and C1 to C6.

1|10 E Ollell[e) Connect loads within specifications.

2HA O Ol[eNl[e)

2[ 5 8 8 8 :} The electrical life expectancy of the relays is 100,000 operations.
5 e]] O|[CNl[e) ircuit Di

8 Sl Cllemmre Circuit Diagrams

<Contact outputs>
<C1> H and L output model




2.2 Using I/O I

<C2> HH, H, L, and LL output model

<Transistor outputs>
<T1> NPN output model
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—
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e
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I Section 2 Preparations

@ Event inputs
Input control signals. The configuration is shown below.

A B C D E
1|[[CS O] Oem[C |
2HR O O] OlleM[O —— @) TIMING
38 O OlleM[ O —©
4/l O IO O X 1: TIMING 1 ml||2 2:S-TMR
5 O ®) IO O b 3: HOLD BE 4: RESET
6| |H O OleM O 5: ZERO oo 6: COM
7: BANK4 oo 8: BANK2
F 9: BANK1 9 10 10: COM
(2]
2 [
i)
-'(-U' Models with terminal blocks Models with connectors
— <1><3> <2><4>
(4]
Q - - -
&J Circuit Diagrams
<1><2> NPN input model
BANK (1,24) ~—--— oo
S-TMR: D2 Y12V
HOLD: D3 |
RESET: D4

<38><4> PNP input model

BANK (1,2,4)

S-TMR: D2

HOLD: D3
RESET:D4 !
ZERO: D5 |

TIMING 750 0

A
g VW
{ 56095

COM |

\AJ
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2.2 Using I/O I

@ Analog inputs

A

s}
(@]
O
m

[ N
—

@)
o

[/[e]e][e]e]e]

O|O|0|0[0|0

[c/[e]elle]e]e]

@O 0000

—

Input the signal to be measured. The inputs that can be measured by
each model are outlined below.

Voltage/current inputs

Connect the input device to the terminals shown below depending on
the input type. Make sure that the maximum rating is not exceeded,

even momentarily.

4 to 20 mA, 0 to 20 mA

1to5V,0to5V @
+5V, +10V @ 1to5V,0to5V

Input A Input B

Q)

@ 4 to 20 mA, 0 to 20 mA

0
—_
(1)
o
QO
=
Q
=7
o
]
»

5V, 10V
€9
Circuit Diagrams
|
1
E4orE5 | -
A —
AD
V +
|
| B
coME A+B=1MQ
|
L e
|
[}
E1orE2 ! -
e °
| o +
|
|
120 Q
CcOoM
|
b e
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I Section 2 Preparations
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I Section 3 Basic Application Methods

3.1 Product height measurement and OK/NG judgement

Advantages of Using the K3HB-S

*The sampling hold function can be used to use sensors
synchronously and display and hold product heights.

*The forced-zero function can be used for one-touch zero
adjustment.

*The position meter can be used to display how far the
measurement value is displaced (deviation) from the center.

* The dimensions of molded parts or for detecting caps that are not
tight on PET bottles can be checked.

® Checking Dimensions after Press-fitting

Displacement Sensor
ZAW-V25R
Forced-zero

pushbutton switch

(73
=
I=1
=
=
D
=
=
=]
S
S
[=x
=T
RED
(7]
b5~
oo

Sync Sensor
E3X-DA11-N

Displacement Sensor
Z4W-V25R
! 4
'y
1
 —
i Forced-zero
pushbutton
switch
Sync Sensor
E3X-DA11-N
2fVD_C Blue| |Brown |Black
K3HB_S TIMING
Ol O] O % (©)
L = O OlO ||| OmrfE
m. O OO | || Coow
W ol OO O
H B ©| O|CE| O
A ~O...0.0m |0

Shield wire
Brown

Blue
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3.1 Product height measurement and OK/NG judgement I

2mm i l
Shape of workpiece W @Lﬁ{m

Insufficient
press-fitting

Far

Press-fitting
omitt?d

i
Displacement I 1 i |_r:"|_|
sensor output ! | |
Near ! ! |
ON ‘ ‘ |
Sync sensor OFF ! I I |
KabiE-s X oo X ess X 380
Eg':n%-asrative outputs X PASS : H X LL g
=
B K3HB-S Setting Details s
=
@
RUN level =
Parameter Characters |Set value Remarks
Comparative % B
set value HH
Comparative % c.il Example of monitoring in
set value H two stages, at the +2 mm
Comparative -2on | and £3 mm from the
set value L * reference.
Comparative % -3.00
set value LL
*k Check on the status display.
Initial setting level (. &
Parameter Characters |Set value Remarks
Calculation LRL o A
Input type A cn-tfR H-20
Scaling input cnP Rl wooo
value A1 Z4W-V25R
Output (mA)
Scaling display d5P Rl A
value A1 20
Scaling input cnP Re co.aan
value A2 4~
i 3 Displacement
Scaling display d5P.R2 Hao 4 0 4 (mm)
value A2
Decimal point daf 000,00
position
Input adjustment level
[]
(9 Parameter Characters |Set value Remarks
Timing hold trl-H 5-H Sampling hold
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I Section 3 Basic Application Methods

Display adjustment level (. <)

Parameter Characters |Set value Remarks
i N P
Display value di5 n Present value
selection
Position Pa5-k dfu . .
Deviation display
meter type
Position Pa5-H wan
meter upper
it Full le +4
- ull-scale +4 mm
Position Pa5-L -4 o0
meter lower
limit

* Only the parameters required for settings are displayed in the initial
setting, input adjustment, and display adjustment levels.

(73
=
I=1
=
=
D
=
=
=]
S
S
[=x
=T
RED
(7]
b5~
oo
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3.2 Panel thickness inspection I

3.2 Panel thickness inspection

Advantages of Using the K3HB-S

¢ Calculation mode K-(A+B) can be used to convert panel thickness
to actual size and measure it from the outputs of two displacement
Sensors.

*The forced-zero function can be used for one-touch deviation
measurement from a reference panel thickness.

Forced-zero

Displacement Sensor pushbutton switch

—D

K3HB-S
24VDC
T+ -
Forced-zero
pushbutton switch

K3HB-S

i O%™ O Q10 Oinputs]]
=—O%E™ O] O|O ||OmaH

[' O| O|O || Cxt

f Ol OO IO H
HA +O O|GEo O HH

B -O OGO & Black [Black

Shield wireL
% {Brown|
blue
Sensor A
. ',' Q . Brown
Displacement Sensor ' //Z%'Blue
Z4W-V25R - S

&

— Units (mm)
Sensor B

N\

3-5
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I Section 3 Basic Application Methods

Workpiece dimensions 21 20 19

Panel too thi
Panel thickness OK anettoo thin

Panel too thick

A+B
Sum of distances measured yann X conn X ginn
by two Z4W-V25R Sensors
K3HB-S display 0] ] rr
(When K = 70.00) A X P X 800

H |
Comparative PASS I |

E outputs

= L

B

=

<5 B K3HB-S Settings Details

RUN level
Parameter Characters |Set value Remarks
Comparative b S .50 o )
set value H Monitoring a difference of
- gco +0.5 mm for a reference

Comparative * 334 | panel thickness of 20 mm
set value L

%k Check on the status display.
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3.2 Panel thickness inspection I

Initial setting level (. &

Parameter Characters |Set value Remarks
Calculation LAL 5 K-(A+B)
Input type A cn-tfR H-24o
Scaling input cnP R wooo
value A1
Scaling display d5P Rl c ol
value A1
Scaling input P R cooon
value A2
ZAW-V25R
Scaling display d5P. A2 2800 | Output (mA)
value A2 20
Input type B Cn-bh v-20 3
Scaling input cnfbl ool g
value B1 3 Displacement S_
-4 0 4  (mm) =3
Scaling display d5P b 2ol =
value B1 ;:’
Scalinginput | caf.b¢ | 20000 -
value B2
Scaling display gd5P. ke PR
value B2
Constant K H nooo Reference panel
thickness 20 mm + sensor
displacement 25 mm x 2
Decimal point aF ooo.o0
position
Input adjustment level
[]
(" ') Parameter Characters |Set value Remarks
Timing hold tal-H nanfAl | Normal

* Only the parameters required for settings are displayed in the initial
setting and input adjustment levels.
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I Section 3 Basic Application Methods

3.3 Measurement of Disk Eccentricity

Advantages of Using the K3HB-S

*The peak-to-peak hold function can be used for simple
eccentricity measurement by measuring the difference between
the maximum and minimum values for linear sensor signals that
change continuously.

* Measurements are taken the timing input (the pushbutton switch in
the following diagram) is ON and the last result is held when it is OFF.

* Applications such as measuring shaft eccentricity are possible.
(Similar applications are possible for non-metallic objects using an
ultrasonic displacement sensor.)

//’ S
, N
/ i \
;o \\\ \ | ‘
[ Y
[ !
Q} y
:\\ //\‘
(IS P
AN - /)
. Linear Proximity Sensor

S~ E2CA TIMING input
/ pushbutton switch

(73
=
I=1
=
=
D
=
=
=]
S
S
[=x
=T
RED
(7]
b5~
oo

Linear Proximity Sensor
E2CA

O

[ ] ]
nnEnn

2;1 VD_C oV Linear output

2V 0V +)

K3HB-S TIMING

@) @)
(ﬂlnpm A H
[Cran;

T

dFoooo
olo
olojojoo
olojo
;

e

- - = Connected internally.

—{T

Pushbutton switch
(Measures only while ON.)
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3.3 Measurement of Disk Eccentricity I

1 rotation

=4

Linear Proximity
Sensor output

Pushbutton
switch OFF
ON while rotating once or more:
K3HB-S display E (Reset status) A

( When the workpiece has rotated once or
more, the desired value A is measured.

(w=)
&
S
==
<3
=
S
3
=
@
p—
3
2
&

B K3HB-S Setting Details

Initial setting level (. §)

Parameter Characters | Set value Remarks
Calculation CRL H A
Input type A cn-tA H-20
Scaling input cnP Rl wooo
value A1 E2CA
Output (mA)
Scaling display d5P R R
value A1 20
Scaling input cnf A2 R
value A2 41 )
| Displacement
Scaling display dSFP.R2 2o 0.4 2 (mm)
value A2
Decimal point dr 000,00
position
Input adjustment level
[}
(L 9) Parameter Characters |Set value Remarks
Timing hold tnl-H P-F Peak-to-peak hold

* Only the parameters required for settings are displayed in the initial
setting and input adjustment levels.
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I Section 3 Basic Application Methods

3.4 Step inspection

Advantages of Using the K3HB-S

e Calculation mode A-B can be used to measure steps using two
displacement sensors.

*The forced-zero function can be used to easily adjust the
reference step dimension to the actual object.

* The effects of carrier line movement can be eliminated using a
normal dimensions check to measure the dimensions between the
workpiece surface and the carrier line surface.

® Checking Molded Parts Dimensions

Displacement Sensor
Z4W-V25R

Forced-zero
pushbutton switch

Sync Sensor

E3Z-D62
24VDC
+ -—
Sync Sensor
Forced-zero
Blue Twne  pushbutton switch
K3HB-S
O || O O|® ||| Crrpmsf
& | O] OO ||| CmurH
m O] OO on
f O] OO |IOC H
S O] OlC&E|O A
QL. 0Cm|O ¥ Black [Black

- - - Connected internally. L

Displacement Sensor Shield wire lg
Z4W-V25R }

— Brown
/! % Blue

Sensor B Sensor A

.
.
.
.

" [N

Units (mm)
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3.4 Step inspection I

Displacement  Displacement

sensor B sensor A l
é% ?E 2.80 ﬁE 3.90

(20 mA) 29 mm —l_'—
Displacement sensor T — - - - ————_ " (Carrier movement)
(A)%utpm (12mA) 25 mm [ 26.0 mm 25.6 mm 26.4 mm }
(4 mA) 21 mm
(20 mA) 29 mm
Displacement sensor (12 mA) 25 mm i
(B) output - — - Z=-———-_--=__(Carrier movement)
(4 mA) 21 mm 23.0 mm 22.8 mm 23.2mm
Sync sensor output I I
ON
K3HB-S display X300 X2.BL X320
OFF | | |
| | |
ON I I
H * * * |
OFF
| |
K3HB-S ON !
comparative outputs PASS OFF * * } *
|
|

|
ON | |—
L L * *
OFF -
* The previous judgement result is held until

the Sync Sensor turns ON. (All outputs turn
OFF when RESET input is received.)

(w=)
&
S
==
<3
=
S
3
=
@
p—
3
2
&

B K3HB-S Setting Details

RUN level
Parameter Characters |Set value Remarks
Comparative * 250 o ,
set value H Monitoring a difference of

+0.5 mm for a reference

Comparative * .54 step of 2 mm

set value L

% Check on the status display.
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I Section 3 Basic Application Methods

Initial setting level (. &)

Parameter | Characters |Set value Remarks
Calculation LR ] A-B
Input type A cn-tA H-20
Scaling input cnP R wooo
value A1
Scaling display dSP Rl 2o
value A1
Scalinginput | ©af.A¢ 4. 0ad
value A2
Z4W-V25R
Scaling display d5P. A2 2800 | Output (mA)
value A2 20
g Input type B Cn-th Yy-2o
% Scaling input P b wooo alo
“% value B1 3 Displacement
= - - -4 0 4  (mm)
= Scaling display d5P.k ! 2o
g value B1
m -
Scaling input cnP. be R
value B2
Scaling display gd5P. ke PR
value B2
Decimal point dr 000,00
position
Input adjustment level
() Parameter | Characters | Set value Remarks
Timing hold tab-H 5-H Sampling hold

* Only the parameters required for settings are displayed in the initial
setting and input adjustment levels.
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I Section 4 Initialization

4.1 Initialization example

Initialization when using the K3HB-S is explained in the following
example.

<Settings example>
1- to 5-V input is scaled to 0.000 to 1.000 and displayed.

e Comparative output H is output when the measurement value
reaches 0.700 or higher.

e Comparative output L is output when the measurement value falls
to 0.500 or lower.

Measurement value
Display value 0.700
1.000 0.500
0.000 Input  Gomparative output H
1000V 5.000V  value Comparative output L

Initialization Flow

To change the setting in steps B, C, D, E, F, or G, press the [X][SHIFT]
Key once to enable the setting to be changed. Then use the [A[UP]
Key to change the set value.

Press the [<2[MODE] Key to clear the set value. The next parameter
will be displayed and the setting will be registered.

o
e
=]

]
N
8
=
L=

A Check the wiring and turn the power ON. (Connect the sensor to
input A.)

* The input type is factory-set to 4 to 20-mA input. When the power
is turned ON, the display may flash "AE~+~" (outside the input
range). This simply indicates, however, that the input is outside
the range 4 to 20 mA and does not indicate a product failure.

‘ B Set "Calculation" to 0.

1. Move to the initial setting level by pressing the [_J[LEVEL] Key for at least 3
s with the present value displayed (RUN level).

® CAUTION ®
Perform steps C, D, and E in 2. Set the calculation "L AL " to "Z"(initial value) and press the E2[MODE] Key.
Fhe order glven. here to make ‘ C Set 'Inputtype A"to 110 5 V. |
input type, scaling value, and

decimal point position settings. 1. Set the parameter "2 n-£R" to " {-5" and press the [2[MODE] Key.
Performing the steps in any
other order may result in
unexpected operation (due to 1. Set the scaling input value A1 "ZnF. Ri" to " L J00" (initial value) and press
automatic set value the <2[MODE] Key.

initialization).

For example, If the scaling

value is set and then the input
type selected, the scaling value 3- Set the scaling input value A2 "CaP. A2 to "5 O00" (initial value) and press

is automatically initialized. the €[MODE] Key.

‘ D Set the scaling value. |

2. Set the scaling display value A1 "d5F. Ri" to "0" and press the F2[MODE]
Key.

4. Set the scaling display value A2 "d5F. AZ" to "!000" and press the
€a[MODE] Key.

4-2



4.1 Initialization example I

E Set the decimal point position.

1. Set the parameter "dP" to "ao.oos" (initial value) and press the 2[MODE]
Key.

F Set comparison set value H to 0.700 and set comparison set
value L to 0.500.

1. Return to the RUN level by pressing the [_J[LEVEL] key for at least 1 s.
(Start operation.)

2. Press the [<2[MODE] key repeatedly until the status display shows >,

ur ST

and then set the value to " "Il

3. Press the [D[MODE] key until the status display shows <>, and then set
the value to "0, 508",

G Start actual operation.

1. Press the [C9[MODE] key repeatedly to display the measurement values and
start actual operation.

—  Clearing Settings

If you become confused while setting the parameters and cannot
continue, all settings can be cleared so that you can start over.

Refer to "5.34 Initializing all settings" (P.5-78) for information on
clearing all settings.

5
=
)
=
Q
=z
(o}
>

* Refer to Section 5 Functions and Operations for details on making
parameter settings.
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Section 5 Functions and Operations

Knowledge Required for Setting Parameters...........ccccoeeiiiinnnieene 5-2
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5.1 Setting Calculations ..........ccooiieiiiiiiiiei e 5-9
5.2 Setting INPUt TYPES.....oiiiiiieiiiieiiee et 5-11
5.3 Setting Scaling Values..........cccoeiiiiiiiiiniie e 5-12
5.4 Setting Measurement Operations...........ccceeeuevenieriieeneneeeene 5-16
5.5 Resetting Measurements...........ccoooiiieiiiiieee e 5-20
5.6 Not Performing Measurements for Set Intervals..................... 5-21
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5.23 Changing Display Refresh Periods...........ccccceiiiiiiieiiniennnee. 5-60
5.24 Holding maximum and minimum values............c..cccovvveeeennns 5-61
5.25 Changing Normal Display Values to Maximum and
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I Section 5 Functions and Operations

Knowledge Required for Setting Parameters

Bl About Levels

Levels are groups of parameters.

Levels for the K3HB-S are classified as follows:

Important
Depending on the level,

measurements may
continue to be executed or Level Function Measure.rn ent
stop. Check the EESidlon
measurement operation. Makes settings to prevent inadvertent
key operations. Movement between
Protect levels and changes to settings may be
prohibited, depending on the protect
settings.
This is the normal operation mode
where inputs are read and comparative
judgements are made. Measurement
In RUN level, the present value can be
RUN displayed, comparative set values
checked, and forced-zero executed or
cleared.
The K3HB-S is in RUN mode
immediately after the power is turned
ON.
Adjustment | Switches banks.
Initializes settings such as input type,
Initialization | scaling, and comparative output
patterns.
Input Adjusts inputs.
adjustment
. Adjusts comparative set value display/
Display : : .
adjustment no display, display ref_re_}sh periods,
display color, and position meters. Stop
Comparative | Makes comparative set value bank
set value settings.
Sets a test measurement value and
Output test
performs an output test.
Advanced- | Used for advanced customization.
function
settings

5-2




Knowledge Required for Setting Parameters I

To change a parameter, move to the level where that parameter is
found. The current level is shown on the bank/level display when
moving between levels.

Level/bank

display Level

LF Protect level
Not lit RUN level *

LA Adjustment level
Lo Initial setting level
L Input adjustment level
Le Display adjustment level
LY Comparative set value level
LE Output test level
LF Advanced-function setting level

* B ! and B" are displayed when banks are used.

5-3
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I Section 5 Functions and Operations

H Moving Between Levels

Power ON

Less than

[ Always displayed, regardless of model and setting.

e []May not be displayed, depending on the model and

1s

Adjustment | <€=p RUN

3smin. setting.

Protect

O
3's min.

Measurement stops.

Measurement starts.

[ l+leel
1smin.

Input
; e -
(] adIUStmem Lessthan1s p'Splay
v, Lessthan1s adjustment
LW
itializati ess
Initialization - Hesss
Less O Comparative
ws Less set value
than1s —
- OUtpUt tes! | g

Password

y

Advanced-function
setting

To protect level

To adjustment level

To initial setting level

Input adjustment level
Display adjustment level
Comparative set value level
Output test level

5-4

LEVEL transition sl

Press the L_J[LEVEL] and [<2[MODE] Keys in RUN level for at least 1 s
and the PV display will start to flash. Press the same keys for at least 2
s to move to protect level.

Press the [_J[LEVEL] and [<2[MODE] Keys for at least 1 s to return to
RUN level.

Press the [_J[LEVEL] Key in RUN level once (less than 1 s). The level
will change to adjustment level when the key is released.
Use the same operation to return from adjustment level to RUN level.

Press the [_J[LEVEL] Key in RUN or adjustment level for at least 1 s
and the PV display will start to flash. Press the [_J[LEVEL] Key for at
least 2 s to move to the initial setting level.

Press the [_J[LEVEL] Key for at least 1 s to return to the RUN level
from the initial setting level.

First, move to initial setting level. Press the [_J[LEVEL] Key in initial
setting level (less than 1 s) each time to move to the next level.
Moving to the next level from the output test level returns you to the
initial setting level.



Knowledge Required for Setting Parameters I

Advanced-function

setting level

A special operation is required to move to the advanced-function
setting level.
Use the following procedure.

Procedure

A Move to the initial setting level, press the [R[MODE] Key several
times to display the "Anowu" (move to advanced-function setting
level) parameter.

‘ B Press the [D][SHIFT] Key to enable the password to be entered. ‘

C Use the D][SHIFT] and [Al[UP] Keys to set the password.
The password is "-& (65" (-0169).

‘ D Press the [(2[MODE] Key and write the password. ‘

* The advanced-function setting level will be entered if the
password is correct.

¢ If the password is incorrect, the next parameter is displayed and
the Unit stays on the initial setting level.

The set value is always 0 after moving
from character display to monitor status.

Move to the advanced-unction setiing level. Change status
=] [ Py D =] | iing
0.4 QU (==>s.0 gl
r T il

HE &3 f === .Lj’,\
= [ | Usethe>! [SHIFT]

and [A] [UP] Keys
to set the password.

Password doesn't match.

Password matches.
To next parameter

(Does not move to the advanced-function setting LEVEL.)

Advanced-function setting level Set value initialization

5-5
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I Section 5 Functions and Operations

B Monitoring and Changing Set Values

5-6

Values set to each parameter are called "set values".
Set values can be numerals or characters.

When the SV display is lit, it is called the "monitor status". When the
SV display is flashing, it is called the "change status".

Monltor status Change status

'l > B = DIT] Use the 3] [SHIFT]
= Lo
=) LA El ' '" T and & [UP] Keys to
= =l =| % EE BHes3 -5/ setthe setvalue.

b |

If no key is pressed for 5 seconds, the
set value is registered and the display
returns to monitor status.

-4

To next parameter

Use the following procedure to change set values.

Procedure

A The parameter to be changed is displayed.

* At this stage, set values are displayed but cannot be changed.

B Press the [2][SHIFT] Key once to enable the setting to be
changed.

* The place that can be changed starts to flash.

‘ C Use the [D][SHIFT] and [AI[UP] Keys to change the setting. |

‘ D Press the [<2[MODE] Key to switch to the next parameter.

* The changed set value is stored in the internal memory.

¢ If no key is pressed at step C for 5 s*, the set value is registered
and the display automatically returns to monitor status.

* If the display is on RUN level or adjustment level, the time before the
return to monitor status differs depending on the setting for
"Automatic display return time". If the "automatic display return time"
setting is less than 5 s, for example, 3 s, then if there are no key
operations in change status for 3 s, the changed set value is
registered and the display automatically returns to the display when
the power was turned ON.



Knowledge Required for Setting Parameters I

H Confirming and Changing Comparative Set Values

Comparative set values are confirmed and changed in RUN level.
(The Unit keeps operating even while comparative set values are
being confirmed and changed.)

The comparative set values from HH to LL are displayed each time the
[<)[MODE] Key is pressed in the operation status immediately after the
power is turned ON. The SV display status BE>TOAD is lit for the
displayed comparative set value.

Some comparative set values may not be displayed, depending on the
relay/transistor output specifications and settings.

Refer to the parameter setting procedures for information on how to
change comparative set values.

Comparative ‘ Comparative Comparative Comparative
set value HH set value H set value L set value LL
Vontor mo . 23] E  w2av] 25 23 L:]]g 123 4] —
status S esidsl %’)@:aw 8  essi?il ga:eac
Lights ll Lights Il Lights Lights
*1 *1 *1 *1
Change | E  ‘23M] = 23] g 23] g 23]
status S gmsios il 2 essiedil S essi?3odl S =esi?2ii
*2

*1 If no key is pressed for 5 seconds, the set value is registered and the display returns to monitor status.
*2 Use the [X][SHIFT] and [A[UP] Keys to set the set value.

Displayed comparative set value

Displayed comparative set value

Relay/transistor output specifications HH H L LL —

H/L Models with Relay Outputs g8

<C1> O O S

f=*)

HH/H/L/LL Models with Relay =

Outputs <C2> O O O O }_,?

HH/H/PASS/L/LL Models =

with transistor output <T1><T2> O O O O -
None *

* For Sensor Power Supply/Output models with a PASS output, the
displayed comparative set value changes depending on the
allocation setting of the PASS output.

Displayed comparative set value
PRSS (PASS output change) HH H L LL
Li O
L O
PRSS
H O
HH O
Et‘t‘ .
Remarks Allocating other outputs to PASS output — P.5-49

*When 5Su. d5F (comparative set value display) is set to OFF,
comparative set values are not displayed during operation but are
displayed with key operations.
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I Section 5 Functions and Operations

5-8

Parameter Setting Procedure

A Press the [2[MODE] Key several times
to display the comparative set value to

be changed.

B Press the [>][SHIFT] Key to make the
SV display flash.

* The setting can be changed when the
SV display starts to flash.

C Use the DI[SHIFT] Key and [AI[UP]
Key to change the comparative set
value.

D Press the [<2[MODE] Key to switch to
the next parameter.

* The comparative set value set in C
will be registered.

i3

SE49555

One of the values
between HH and LL
will flash, according to

the displayed

comparative set value.

\_?%_[ ic3N
T49393
L
]
i L
L
idaM
T 49955
LL




5.1 Setting Calculations I

5.1 Settlng Calculations Initial setting level

The K3HB-S can add, subtract, and display two types of analog inputs, input A and input B.

| Explanation of Functions | Calculation and constant K

HA
* Select to use only input A.
EB
¢ Select to use only input B.
B K-A
¢ Select to subtract input A from a constant.
********* * K can be set to any value.
K AI B * This function is useful for applications such as measuring the
A height of a workpiece.
—
H A+B =]
2
* Select to add input A and B values. 4
2
<o
=1
S
¢ Select to subtract input B from input A.
'y * This function is useful for applications such as measuring steps in
1787 workpieces.
I A-B
B K-(A+B)
K * Select to subtract input A and B values from a constant.
K-(A+B) * K can be set to any value.

* This function is useful for applications such as measuring the
thickness of a workpiece.

5-9



I Section 5 Functions and Operations

H B/A x 10000

» Select to display the ratio between input A and input B.

* Select to display the error ratio for input B and input A.

Set using the following parameter.

W (B/A-1) x 10000
Lo AL
(CAL)

.__é
=3
._§
e

Remarks

Parameter Set value Meaning of set value
H A
{ B
c K-A
Calculation 3 A+B
LRL Y A-B
5 K-(A+B)
b B/A x 10000
g (B/A-1) x 10000

Parameter Setting Procedure

A Press the [_[LEVEL] Key for at least 3
s in RUN level to move to the initial
setting level.

[l (] ]
W LF’L
r
| (1)
I

3 s min. DISp|ayS "LB".

"L 0" is displayed on the level/bank
display to indicate the initial setting
level.

B Press the [D][SHIFT] Key to make the
SV display flash.

=
|
o

%% )

* The setting can be changed when the
SV starts to flash.

C Use the [Al[UP] Key to change the set
value.

A o By

D Press the [<2[MODE] Key to switch to
the next PV display.

)}
) L
ao.oo0

* The set value is registered.

Setting constant K. — P.5-14




5.2 Setting Input Types I

5.2 SEttlng Input Types Initial setting level

Set the input types at the next parameter to match the connected input

- =
N :: H devices. Set input type A to match the device connected to input A and
set input type B to match the device connected to input B.
(IN-TA) Parameter Set value Meaning of set value
9
" - L -20 0to 20 mA
N o Rl v
Input type A H-2u 4 t0 20 mA
(IN-TB) cn-tA -5 Oto5V
or
cn-th 5 +5V
i +10V
Parameter Setting Procedure
A Press the [_[LEVEL] Key for at least 3 - r o
s in RUN level to move to the initial \—{H—‘ L‘i i
«"L0" is displayed on the level/bank
display to indicate the initial setting
level.
B If the PV display is not " n-£R" or "C - o on-ER
Eh", press the C@[MODE] Key to \%‘ " y-20
display the desired parameter.
C Press the [D][SHIFT] Key to make the -] %
SV display flash. L?%J - 4-2| =1
» The setting can be changed when the o =3
SV display starts to flash. 12?
%—’.
D Use the [A[UP] Key to change the set N N -
value. L’{%—‘ -5
E Press the [<2[MODE] Key to switch to P A
the next parameter. %)—‘ LR
* The set value is registered. * The display may
differ.
Important *
F Press the [ J[LEVEL] Key for at least 1 Y=
s to return to the RUN level. \—{H—‘ = ';,31,;'

1 s min.

* If input type A is changed, scaling input values A1 and A2 and scaling display values A1 and A2
are initialized. The same applies for input type B.

5-11
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I Section 5 Functions and Operations

5.3 Setting Scaling Values

Initial setting level

Set scaling to convert and display input values as any value. Inputs A

and B are set separately.

One point * <Setting parameter for input A>
TN n [x] .;.: Parameter Set value Meaning of set value
L L . ) '
Scaling input value A1 49555 to | Input value corresponding
cnF Rl 99885 | tod5SP.A
(INP.A1) - - -
Scaling display value A1 | <9555 to | Display value
L mP RS d5P Rl 55555 corresponding to «nP. A
Scaling input value A2 | <5555 to | Input value corresponding
— Scaling display value A2 | +5995to | Display value
Y = d5P A2 59999 corresponding to « nP. A2
<Setting parameter for input B>
(INP.B1) -
Parameter Set value Meaning of set value
L ,:,-, ,'-",'_-,,-:‘ Scaling input value B1 49555 to | Input value corresponding
cnfbl 99885 | tod5FhL
(INP.B2) Scaling display value B1 | <5355 to | Display value
T d5Ph 998289 corresponding to L nF&
E = = L 1} Scaling input value B2 | 495535 to | Input value corresponding
cnP ke 99985 | tod5FhLS
(DSP.A1) Scaling display value B2 | 49959 to | Display value
- : -
o, -: ,-.’ o F:n:‘ d5Phd 88888 corresponding to « nF.&c
- T The decimal point position for scaling input values depends on the
input type.
(DSP.A2)
T TN Input type Set value
el "= L = 0.000 to 20.000 mA D000 to 20O0T
4.000 to 20.000 mA 4000 to 20000
(bSP.B1) 0.000 t0 5.000 V 0.000 to 5,000
LW 5P RS 1.000 to 5.000 V 1000 to 5,008
+5.000 V -5000t0 5000
(DSP.B2) +10.000 V <0880 to 18000
™ ",
Lﬂ'.t ,:,','-'
(DP)
"
Lt -
(K)
* Use the teaching function to use actual inputs to set scaling input values "Z ~#. Ri", "J P A", "L AP,
", and "CnP. k2"

Refer to Teaching (P.5-15) for details.
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5.3 Setting Scaling Values I

The decimal point for scaling display values depends on the decimal
point position [¢F] setting.

Parameter Set value Meaning of set value

ooooo No decimal point

Goo0.0 One digit below the decimal
point is displayed.

o00.00 Two digits below the decimal

Decimal point position point are displayed.

dF

00.000 Three digits below the
decimal point are displayed.

0.0000 Four digits below the decimal
point are displayed.

Set constant K [F] when setting the calculation [LAL] to K-A[£'] or K-

(A+B)[5]
Parameter Set value Meaning of set value
Constant K 49999 to -19999 to 99999
H 995985

The decimal point will be at the decimal point position.

Explanation of Functions | Scaling

Scaling is a function that applies sampled input values to a conversion formula that is set beforehand to
convert each input value to a measurement value.

The input value can be converted to Units used by the system. ='
2

The scaling conversion formula for voltage/current input is shown below. S
f=*)

_ DSP2-DSP1. INP1-DSP2-INP2-DSP1 %

9P = “INp2-INPT Pt INP2—INP1 =

Here,

INP1: The input value for measurement value DSP1
DSP1: The measurement value for input value INP1

INP2: The input value for measurement value DSP2
DSP2: The measurement value for input value INP2

inp:  Input value for each sampling

dsp: Corresponding measurement value

Display value Display value
d5P .2 ‘
‘ | d5P g
Cm':“.*é' Input value
IN A

CTeaching can be performed using actual inputs)
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I Section 5 Functions and Operations

Scaling Parameter Setting Procedure (Scaling Settings for Input A)

Lm-EH

L

A Press the [_[LEVEL] Key for at least 3
s in RUN level to move to the initial \—{H—‘
setting level. 3 s min.

" 11" is displayed on the level/bank
display to indicate the initial setting level.

— £

Displays "La

to switch the PV display to "c~F. Ri".

* Teaching is possible for scaling input wo | lit
value A1. "T" is it to indicate that 1S AL
teaching is possible.

B Press the [<©[MODE] Key several times \%_‘

* Refer to P.5-15 for the teaching
method.

C Press the [DI[SHIFT] Key to make the
SV display flash. \—%—‘

* The setting can be changed when the
SV display starts to flash.

D Use the [A[UP] and [>][SHIFT] Keys to @@ W

change the set value.

E Press the [<2[MODE] Key to switch the - 452 Al
PV display to "d5P.Ai". LA‘@ Sl
.__§
=3 F Repeat steps C to E and set "d5P.Ai", . JCD A
= " nP.A2", and "d5P.A2". L
.%
1=

* The display may be
different.

Use the same procedure to set the "cnP. & ", "d5P.& ", "CAP. &2, and
"d5P. k" parameters for scaling input B.

Constant K Use steps G to | to set constant K, if required.

Proceed to step J if constant K is not included in the calculation and
does not, therefore, need to be set.

G Press the [<29[MODE] Key several times . g
to switch the PV display to "+". \—{(@

* The set value is registered.

[

H Press the [2][SHIFT] Key to make the - o
SV display flash. \—%—‘ e 51

I Use the A[UP] and [2][SHIFT] Keys to - o
change the set value. @ @ * 0oz

5-14



5.3 Setting Scaling Values I

Decimal point position

J Press the [2[MODE] Key to switch the
PV display to the next parameter "dF".

0 dF'

a0, o0

K Press the [2][SHIFT] Key to make the
SV display flash.

* The setting can be changed when the
SV starts to flash.

-

Q0,900

L Use the A[UP] Key to change the set
value.

0 I?'F'
Q00.00

SIS T

M Press the [<2[MODE] Key to switch to
the next parameter.

3

Eu
3
R
T

* The set value is registered. * The display may be
different.
N Press the [ J[LEVEL] Key for at least 1 RIS
s to return to the RUN level. w 2345
1 s min.
Teaching Use the teaching function to use real inputs to set scaling input values
AP R AP RS, W APR " and "CnP b
Parameter Setting Procedure
After performing step B, press the [A[[UP] N Y- §.
L LN =
Key. w L7 mye =z
* Teaching is enabled and "T" is lit. T g it =
* The setting changes to match the §
actual input. =
Press the [AI[UP] Key again. | P 7 CnP Al
L LN
* The input value is registered as the % ) o WNiE
set value and the monitor mode is w cr|1anges
entered. from flashing
* Press the [2[MODE] Key when in to being lit.

teaching mode to cancel teaching
and switch to the next parameter.

* Even if a sensor error occurs during
teaching or the [A[UP] Key is pressed
when no measurement has been made,
the input value is not registered.
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I Section 5 Functions and Operations

5.4 Setting Measurement Operations Input adjustment level

The K3HB-S has 5 measurement modes, which are set using the

' -
Le Eml-H following parameter.
Parameter Set value Meaning of set value
(TMG-H) —
nanAL Normal
5-H Sampling hold
Timing hold Y
LAL-H FP-H Peak hold
L-H Bottom hold
P-p Peak-to-peak hold
Normal
* Continuously performs measurement and always outputs based
on comparative results.
* TIMING inputs are ignored.
Important ' * When the measurement value exceeds the measurement range,
a sensor error will occur and all outputs will turn OFF.
* The measurement value immediately prior to a HOLD input is held
during the HOLD input. Measurements are not performed during
RESET input.
¢ [f RESET and HOLD inputs are competing, the RESET input will
take priority.
Measurement -—-—-—-—-—-—-—————————
range upper limit

0“ ."
R
.....
Measurement value N K *,
f o
\‘ RO 3
0 . B
B 0 4

0
‘0
"

A sensor error occurs and afl outputs:are turned
Power ON OFF if the measurement range is exceeded.

\l)/la?gsurement Measuring Measuring X Me%:tlﬁgn"\llem X No measurement Measuring
RESET Sensor error
HOLD
The PV display will show "----- " in no measurement status.
Rem&y Selecting operations for input errors. — P.5-23

If the operation at input error is set to OFF (disabled) or OVER
(overflow), operations will continue.
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5.4 Setting Me

asurement Operations I

Important ’

Important ’

Measurement
range upper limit RITN
0

4
 Measuremer

& point

Power ON

Sampling hold

* Holds the measurement at the rising edge of the TIMING signal.

* When the measurement value exceeds the measurement range,
a sensor error will occur and all outputs will turn OFF.

* Measurements are not performed during RESET input and
TIMING inputs are disabled.

A sensor error occurs and all outputs are turned

0

oo
Measurement invalid becaus
a sensor error occurred duri
measyrement.

-../OFF if the measurement range is exceeded.

e A e e

—

s o

. D
kS K

€ o o

) .
A0 o
hg ‘te.e®

.

Measurement - o meag rement
value

Measurement value 1

Sensor error

/ No measurement

Measurement value 2

RESET

Wil

TIMING

14

I

The PV display will show "

" in no measurement status.

Selecting operations for input errors. — P.5-23
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Peak value 2

Remarks If the operation at input error is set to OFF (disabled) or OVER
o (overflow), operations will continue.
Peak hold

* The maximum value is held while measurement is being
performed (while the TIMING input is ON) and when the
measurement has been completed (when the TIMING input turns
OFF) the measurement value is refreshed using the largest held
value.

* When the measurement value exceeds the measurement range
during measurement, a sensor error will occur, a sensor error will
immediately show on the display, and all outputs will turn OFF.
Also, the measurement at that time will be invalid.

* Measurements are not performed and TIMING inputs are disabled
during RESET input.

A d all output: t d
o, a~ OFFIf the measurement range is exceeded.
Measurement —-———-———-———-—————— K o e e ettt
range upper limit K K \‘
". “t :: .“- 0. M .b
:: t“‘ .'0' “" :.: ‘O“
3 e+ Measugement invalid ~.Measurememmvalid"' -
b e, ot i beca ived
Power ON OG0T Ceurmed cuting measuremit gt b8
/ /
\l)/élﬁﬁ;uremem No:measurement X Peak value 1 /Sensor error /No measurement
RESET / ]
TIMING | | | |

The PV display will show "

Remarks

"in no meas

urement status.

Selecting operations for input errors. — P.5-23

If the operation at input error is set to OFF (disabled) or OVER
(overflow), operations will continue.
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I Section 5 Functions and Operations

Bottom hold

* The minimum value is held while measurement is being performed
(while the TIMING input is ON) and when the measurement has
been completed (when the TIMING input turns OFF) the
measurement value is refreshed using the smallest held value.

Important * * When the measurement value exceeds the measurement range

during measurement, a sensor error will occur, a sensor error will
immediately show on the display, and all outputs will turn OFF.
Also, the measurement at that time will be invalid.

* Measurements are not performed during RESET input and
TIMING inputs are disabled.

R

»+* ' Asensor error occurs and all outputs are turned OFF

ore, s s, if the measurement range is exceeded. ..,
.'0‘ ““ .: “‘ “‘ ..‘ ::# 0“‘ .
':. “.’ .': "“ ::‘ ‘o\‘ .': -“‘ ::
:. .'. 2t ‘O ': . -, R “‘ ':
Measurement = — o mim o e e [ PRpL A
range lower limit AT tae®
Measurement i Measurements during
poveron "5 Nessrmen el s o s o are
v /
Measurement value : No measurement Bottom value 1 / Input error / No measurement
RESET / /
TIMING ] |
The PV display will show "----- " in no measurement status.
Selecting operations for input errors. — P.5-23
Remarks If the operation at input error is set to OFF (disabled) or OVER (overflow),
— operations will continue.

Peak-to-peak hold
* The maximum and minimum values are held while measurement
is being performed (while the TIMING input is ON). When the
measurement has been completed (when the TIMING input turns
OFF), the measurement value is refreshed using the maximum
value minus the minimum value (i.e., the peak-to-peak value).

w
—
= Important * * When the maximum or minimum value exceeds the measurement
=3 range during measurement, a sensor error will occur, a sensor
’iCZ error will immediately show on the display, and all outputs will turn
= OFF. Also, the measurement at that time will be invalid.
= * Measurements are not performed and TIMING inputs are disabled
=2 during RESET input.
= A d all d OFF
7%, " il 1ha maamuremani fnge i cxoRe0ea.
Measurement —--—-—-—--————————-—— A i et
range upper limit RN J s, RN
. o “‘. P1-B1r . e o ‘.“ ;
:.' '-“‘ .': '." .': ’o“ .': "“ '..
SoiP N, W % s o " s
: . / - X ;
M A L g g S | A,
oy O o = apats st GoE_IIIIIIIIIIIIIIIIIIINGIETIC

Measurement invalid because a sensor ~ Méasurement invalid because reset

Measurement ; : h ;
Power ON i . period error occurred during measurement. input received during measurement.
\4 /
Measurement value : No measurement X P1-B1 / Sensor error / No measurement
RESET ,/ ,/
TIMING |
The PV display will show "----- " in no measurement status.
Selecting operations for input errors. — P.5-23
Remarks If the operation at input error is set to OFF (disabled) or OVER (overflow),
— operations will continue.

* If the operation at input error (5.£-r) is set to OFF, the measurement value will be displayed as
the upper or lower limit of the display range if it exceeds the measurement range, and a sensor
error will occur. If this happens, the comparative result will not be based on the real measurement
value. The display flashes when TIMING is set to OFF in peak hold, bottom hold, and peak-to-
peak hold, and the comparative output is based on the display value.
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5.4 Setting Measurement Operations I

Parameter Setting Procedure

A Press the [_][LEVEL] Key for at least 3
s in RUN level to move to the initial
setting level.

"L{" is displayed on the level/bank
display to indicate the initial setting
level.

B Press the [ J[LEVEL] Key again (less
than 1 s) to move to the input
adjustment level and display "Enfi-H".

"L {" is displayed on the level/bank
display to indicate the input
adjustment level.

C Press the [DI[SHIFT] Key to make the
SV display flash.

* The setting can be changed when the
SV display starts to flash.

D Use the [AI[UP] Key to change the set
value.

E Press the [<2[MODE] Key to switch to
the next parameter.

* The set value is registered.

F Press the [ J[LEVEL] Key for at least 1
s to return to RUN level.

Remarks Adjusting timing inputs — P.5-25

) LA

| o

i L] " "
ssmin.  Digplays "LO".
L L'l:lL'l'H

| nanAl

|

1 s max. Displays "o
%_‘ L EEG_‘:H'
nanAL

N L k':'l'..l'H
5-H

@ [
o

* The display may

differ.

»
3
5
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I Section 5 Functions and Operations

5.5 Resetting Measurements

When the RESET input turns ON or the <>[MAX/MIN] Key is pressed
for at least 1 s, the maximum value, minimum value, and outputs are
cleared. Measurement is not performed during RESET input.

Max. K
value
o ."\ K
Min. * e
value B e ——
Comparative /
set value HH/H Measurement
value
Comparative o8
set value LL/L No measufement “,
status
A\?\> -
RESET input
Output HH/H
Output LL/L
* The display during RESET inputis "----- " and all outputs are
2 OFF.
s * HOLD and TIMING are disabled during RESET input.
[ =
?C; * Forced-zero is not accepted during HOLD input.
>
S
= . .
= Remarks Not performing measurements for set intervals. — P.5-21
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5.6 Not Performing Measurements for Set Intervals I

5.6 Not Performing Measurements for Set Intervals

': Ko -
L= Se-krr
(S-TMR)

Advanced-function setting level

With this function measurement is not performed until a set time has
passed after the S-TMR input turns ON. (The function starts at the
rising edge of the S-TMR input and the PV display is "----- " while no
measurement has been performed.)

The time is set using the next parameter.

If the power is turned ON while the S-TMR input is ON, it functions as
a startup compensation timer. Measurement will not start until the time
set for 5-£~r- passes after the power is turned ON.

This function can be used for applications such as when the K3HB-S and
a rotating body are turned ON at the same time and the rotating body is to
be in standby mode until the correct rotation speed has been reached.

Parameter Set value Meaning of set value
Startup compensation timer Lo Startup compensation timer disabled
5-kar 0it0999 0.1t099.9s

Parameter Setting Procedure

=]
) Lo
o

A Press the [_|[LEVEL] Key for at least 3
s in RUN level to move to the initial \—{H—‘

setting level.

" I" is displayed on the level/bank
display to indicate the initial setting level.

3smin.  Displays "L0".

- n Haa
to change the PV display to "Araw". o "'Eu.é

B Press the <©[MODE] Key several times \%‘

¢ This parameter is not displayed for the
initial status due to setting level protect.
Refer to "Limiting Key Operations" (P.5-
80) for information on removing setting
level protect.

] RAaaul
nrannn
L

C Press the D][SHIFT] Key to make the
SV display flash. \—%—‘

* The setting can be changed when the
SV display starts to flash.

D Use the [A[UP] and [>][SHIFT] Keys to N T ~
set the password "-{ 165", Press the | aFF
[<[MODE] Key to move to the Displays "LF".
advanced-function setting level.
«"LF" is displayed on the level/bank

display to indicate the advanced-
function setting level.

LF

E Press the[<©[MODE] Key several times .
to change the PV display to "5-£nar". \%‘

[y ]
'
n-
£33
=)
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I Section 5 Functions and Operations

F Press the [2][SHIFT] Key to make the
SV display flash.

* The setting can be changed when the
SV display starts to flash.

G Use the [A[UP] and [>][SHIFT] Keys to
change the set value.

H Press the [<2[MODE] Key to switch to
the next parameter.

* The set value is registered.

I Press the L_[LEVEL] Key for at least 1
s to return to the initial setting level.

J Press the [_[LEVEL] Key for at least 1
s to return to RUN level.

Remarks Resetting measurements — P.5-20
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5.7 Selecting Operations for Input Errors I

5.7 SEIQCting Operations for Input Errors advanced-function setting level

be selected by setting this parameter.

The display and operation when the input is exceeding input range can

(Refer to Input Characteristics in the appendices for input ranges.)

Parameter Set value Meaning of set value
Operation at aFF Disabled
input error aufr Overflow
SErr SErr Input error
Each operation is outlined below.
®Disabled
Display Output

The display is fixed at the
measurement value that

Outputs a value that
corresponds to the fixed

corresponds to the upper or lower display value.
limit of the input range. (The display
doesn't flash.)
@®O0verflow
Display Output

The display is fixed at the
measurement value that

Outputs a value that
corresponds to the fixed

corresponds to the upper or lower display value.
limit of the input range and flashes.
®Input error
Display Output

Error display flashes *

All outputs turned OFF.

* When an error occurs for input A or inputs A and B, the display will

-
=
=
=
S
s
>
2
=
=
o

=
=
=3
—
S
=
=

show "RE~r". When an error occurs for input B, the display will show

"REFF".
Parameter Setting Procedure

A Press the [_[LEVEL] Key for at least 3
s in RUN level to move to the initial
setting level.

«"L0" is displayed on the level/bank

display to indicate the initial setting
level.

B Press the [©2[MODE] Key several times
to change the PV display to "Araw".

¢ This parameter is not displayed for
the initial status due to setting level
protect.
Refer to "Limiting Key Operations"
(P.5-80) for information on removing
setting level protect.

o LA
| i

3smin.  Displays "L0".
& Rrgu
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I Section 5 Functions and Operations

C Press the D][SHIFT] Key to make the
SV display flash.

* The setting can be changed when the
SV display starts to flash.

D Use the [A[UP] and [2][SHIFT] Keys to
set the password "-& {55". Press the
[<[MODE] Key to move to the
advanced-function setting level.

 "LF" is displayed on the level/bank
display to indicate the advanced-
function setting level.

E Press the [<2@[MODE] Key several times
to switch the PV display to "5.£~+".

F Press the [2][SHIFT] Key to make the
SV display flash.

* The setting can be changed when the
SV display starts to flash.

G Use the [A[UP] Key to change the SV
display to "aFF".

H Press the [<2[MODE] Key to switch to
the next parameter.

* The set value is registered.

I Press the [[LEVEL] Key for at least 1
s to return to the initial setting level.
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J Press the [_[LEVEL] Key for at least 1
s to return to RUN level.

Remarks

Setting inputs types — P.5-11
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#

B

-
POy

C o
£350 ¢

N

£3
[

LF

[N TN '!.-
GFF

@ Displays "LF".

o | G.EFr
SErr
s 5.Eer]
5Err|
N
oFF|
r-=

\%‘ LF [N T=]X}
o
[ L0 !’.-F“.
o

1 s min.
]
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1 s min.



5.8 Adjusting Timing Inputs I

5.8 Ad]UStlng Tlmlng Inputs Input adjustment level

TIMING inputs can be delayed by adjusting the ON timing delay and

! = ) -
L I Tn Bl OFF timing delay.
(ON-T)
TIMING signal
Li gFF-k —
- - TIMING input
(OFF-T)
P OFF timing delay
ON timing delay
Parameter Set value Meaning of set value
ON timing delay I to 4855 0 to 4,999 ms
an-k
OFF timing delay £ to 45559 0to 4,999 ms
aFF-k

The timing hold settings for an-£ (ON timing delay) and aFF -t (OFF
timing delay) are enabled for the following conditions.

Timinghold | 2oy | ggiay | delay
on-k ofF-t
Normal nanAL — —
Sampling hold 5-H ] -
Peak hold P-H ] ]
Bottom hold L-H [ [ J
-to- p-p
Peakh(t)chpeak ° °

@: Setting possible —: Setting not possible

Explanation of Functions | ON timing delay, OFF timing delay

The following example shows settings for an ON timing delay of 20 ms and an OFF timing delay of 10 ms.

® Timing hold set value set to sampling hold

..
.
«

RN o —
B 8 B ;3
| Y B 3
0 s, K M o
" "‘ 0‘ "0 ‘i :
4 . 3 . g ;
» . . *
‘0 “ .,
;e kY 4
f ) B
* RO
Power ON
Y
Measurement  No measurement X B ) No measurement Measurement value 2
value Ittt value 1
RESET 1
TIMING N 1 q#
20 ms 20 ms 20 ms
Timing delay time

Delay processing invalid due to reset input.
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I Section 5 Functions and Operations

@ Timing hold set value set to peak hold

ooooo

\

5 3 o s 5

’ s & Ly ’
B ) 5 o B
* . A * el

s
% o
Delay processing invalid *,, .+*

Measurement
value

RESET

TIMING

Power ON due to reset input.
A4
irement X Peak value 1 No measurement Peak value 2
a
: *20ms -» “20ms —» :
10ms 10 ms 10ms
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Parameter Setting Procedure

A

Press the [_[LEVEL] Key for at least 3
s in RUN level to move to the initial
setting level.

"LL" is displayed on the level/bank

display to indicate the initial setting
level.

Press the [_][LEVEL] Key again (less
than 1 s) to move to the input
adjustment level.

"L {" is displayed on the level/bank
display to indicate the input
adjustment level.

Press the [C9[MODE] Key several times
to switch the PV display to "sn-£".

Press the [2][SHIFT] Key to make the
SV display flash.

* The setting can be changed when the
SV display starts to flash.

Use the [AI[UP] and [2][SHIFT] Keys to
change the ON timing delay time.

e Units: ms

Press the C9[MODE] Key to switch the
PV display to the next parameter "aFF -
£

* The parameter "an-£" is registered.

Press the [>][SHIFT] Key to make the
SV display flash.

* The setting can be changed when the
SV display starts to flash.

L L'HL
| o
3smin.  Displays "LO".
L 'C‘:H,.-l -H
| 5-H
1 s max. DIISpIayS ||L 'lu
\%} Lo oantk
o
Lt anekl
£ooo |
L EI»" 1 l'.'




5.8 Adjusting Timing Inputs I

H Use the [A[UP] and [2][SHIFT] Keys to m
change the timing delay. o oo |
¢ Units: ms

I Press the C[MODE] Key to switch to T Lo
the next parameter. L{%—‘ LSRG
* The set value is registered.

J Press the [_[LEVEL] Key for at least 1 23y
s to return to RUN level. \—{17—‘ 21y

1 s min.
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I Section 5 Functions and Operations

5.9 Ellmlnatlng Drift Near "0" Input adjustment level

"Zero limit" is the function that makes measurement values "0" for inputs lower than a set value.

Explanation of Functions ‘ Zero-limit

If the input value is less than the set value, the measurement value becomes "0". This function is effective
when display drift and displacement near "0" is to be eliminated.

TR Set the following parameter for zero-limit.
[] - o -
- krh The zero-limit value can be set only when zero-limit is ON.
(Z-LIM) Parameter Set value Meaning of set value
- - Zero-limit anlaFF on: Enabled
LLne I-Lin off: Disabled
Zero-limit value I to 8% 0to99*
(LIM-F) LiA-P

* The decimal point depends on the "decimal point position" setting.

Parameter Setting Procedure

A Press the [_|[LEVEL] Key for at least 3
s in RUN level to move to the initial L{H—‘ L‘|'
setting level. 3smin.  Displays "L0".

" " is displayed on the level/bank

display to indicate the initial setting level.

r o
L

)

o LN
n

u

B Press the [_][LEVEL] Key again once
(less than 1 s) to move to the input w

adjustment level. Less
than1s

Dtsplays "L,
"L {" is displayed on the level/bank
display.

w
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,_
XX
]
e
YLl
ot

to switch the PV display to "= -L . A"

C Press the [<2[MODE] Key several times \%_‘

ol
T

D Press the [2][SHIFT] Key to make the
SV display flash. \—?%—‘

* The setting can be changed when the
SV display starts to flash.

,_
o
]
~
[ o™ ¢

E Use the A[UP] Key to change the set N
value to "an". w

tnd
gt

|2 ¢

» Change the set value to "aFF" to
disable the setting.

* The setting is completed at step F.

PN}
]
[>T n ]

the next parameter "L Ja-P".

F Press the [<2[MODE] Key to switch to @

* The set value is registered.
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5.9 Eliminating Drift Near "0" I

G Press the [2][SHIFT] Key to make the T oo
SV display flash. \%@_‘ NN

* The setting can be changed when the
SV display starts to flash.

H Use the A[UP] and [2][SHIFT] Key to @@ N
Lt |

change the zero-limit value.

I Press the <@[MODE] Key to switch to CLEP
the next parameter. L{%—‘ L T3
* The set value is registered.

J Press the [_[LEVEL] Key for at least 1 23y
s to return to RUN level. \—{LT‘ 234

1 s min.
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I Section 5 Functions and Operations

5.10 Averaging Inputs

Input adjustment level

Averaging is a function that makes display and output smooth for input values with dramatic fluctuations,
such as spike noise.

>

Explanation of Functions ‘ Average processing

There are two types of averaging: "simple" and "moving". Select one type.

The number of samples ("averaging times") can also be specified for the input values to be averaged.
Simple average is used when the display refresh period is to be lengthened.
Moving average is used to remove periodic noise superimposed on input signals.

The relationship between the data refresh periods for both simple and moving averages when the
averaging times is set to 4 is shown below.

@ Simple average
Voltage/current input

g— Sampling TTTTTTTTTTTTTTTTTT
g Average Average Average Average

o

-56; Measurement values and T T T T

L

comparative outputs refreshed

0.5 ms x averaging times (4)
=2ms

Voltage/current input

SampllngTTTTTTTTTTTTTTTTTT

® Moving average

1l

r

|

— -
.-
_’<_»/

Measurement values and
comparative outputs refreshed

o
[
3
[
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5.10 Averaging Inputs I

Mmoo Averaging is set using the following parameters.
L - -
i Parameter Set value Meaning of set value
(AVG-T) Average type SnPL Simple average
A - Auli-k Aouk Moving average
L& M= ,
! 1
(AVG-N) e 2
H 4
8 8
] 16
Averaging times
Hgﬁ?n 3¢ 32
&4 64
I8 128
256 256
5 512
] 1024

* To not use averaging, set the average type "Aufi-£" to 5APL and the

averaging times "Auli-~"to {.

Parameter Setting Procedure

s in RUN level to move to the initial
setting level.

A Press the [_|[LEVEL] Key for at least 3

|
3smin.  Displays "L

" 8" is displayed on the level/bank
display to indicate the initial setting level.

Press the [_J[LEVEL] Key once (less than
1 s) to move to the input adjustment level.

o
L tﬁu'H
| nanAl

"L {" is displayed on the level/bank
display to indicate the input
adjustment level.

Less ] uoon
thanis Displays "L i".

Press the [<2[MODE] Key several times
to switch the PV display to "Aufi-£".

Press the [2][SHIFT] Key to make the
SV display flash.

SaPL

* The setting can be changed when the
SV display starts to flash.

Use the [A[UP] Key to change the
average type setting.

5 ¥ 4
E

Press the [C2[MODE] Key to change to
the next parameter "Aufi-n".

)
£
£
]
~3

* The average type setting is registered.
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I Section 5 Functions and Operations

5-32

Remarks

G Press the D][SHIFT] Key to make the
SV display flash.

H Use the A[UP] Key to change the
averaging times setting.

I Press the <@[MODE] Key to switch to
the next parameter.

* The averaging times setting is
registered.

J Press the [_[LEVEL] Key for at least 1
s to return to RUN level.

Changing display refresh periods — P.5-60

2l ﬂus-.,ﬂ
N L Fl’ut’..l'ﬂ’
4]
L b':'l'..l'H
nanfAl
i23M
i2aq
1 s min.




5.11 Detecting Sudden Input Changes I

5.11 DEteCting Sudden Input Changes Advanced-function setting level

"Previous average comparison” is a function that detects only sudden changes to input signals.

Explanation of Functions | Previous average comparison

Use the previous average comparison to not detect gentle changes and only detect sudden changes.

As shown in the above diagram, when rotating a cylindrical object and measuring the distance from the
object using a laser displacement meter, it cannot be judged if the increase in measurement values when

the rotating axis is eccentric is due to the eccentricity or to a burr.
® Measurements without using previous average comparison

50 mm |—
(+10V)

Comparative |

set value H v
Burr

40 mm &Kf

©ov)

30 mm —
(-10V)

® Measurements using previous average comparison

-
=
=
=
S
s
>
2
=
=
o

=
=
=3
—
S
=
=

Comparative| ]
set value H A
0

Comparative H

360°

output H
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Previous average comparison makes the measurement value the difference between the present input
value and the average of all previous input values.

BTl =7 Gl iy IETIEL) Comparative set value for next input
measurements value value
1 Vi1 Vi-V1=0 C1=V1
2 v V2-Cs Co=1 (CreVa)=] (Vr+V2)
3 Vs Va-Co Ca=1 (Co+Va)=1 (V14V2)+1 V3
2 2 2
4 Va Va-Cs 1 _1 1 1
Ca= 5 (C3+Va)= 5 (V1+V2)+ 5 Va+ 5 V4
n Vi Vn-Cn- Ch=—1— (V1+V2)+ —— Vot 1 Vi
2n -1 2n -1 2

(Vn indicates the input value and Cn indicates the comparative set value used for the next input.)
* Previous average comparison is performed on confirmed measurement values.
¢ When the timing hold is set to Normal, the comparison is performed every time.
* When the timing hold is set to a setting other than Normal, the comparison is performed on hold values.

Previous average comparison is set using the following parameter.

00 C Parameter Set value Meaning of set value

aFF Previous average
comparison disabled

Previous average
comparison

HP-F an Previous average
comparison enabled

Parameter Setting Procedure

A Press the [_|[LEVEL] Key for at least 3
s in RUN level to move to the initial \—{H—‘ L|“

setting level. 3smin.  Displays "LI".

« "{J" is displayed on the level/bank display

to indicate the initial setting level.

Jux

w
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L

=T
tH I
o

B Press the [<©[MODE] Key several times .
to change the PV display to "Araw". \—{@

3
e
S
[}
g

* This parameter is not displayed for the
initial status due to setting level protect.
Refer to "Limiting Key Operations" (P.5-
80) for information on removing setting
level protect.

C Press the D][SHIFT] Key to make the
SV display flash. \—%—‘

* The setting can be changed when the
SV display starts to flash.

,_
]
|
3t
(Y]
cI

| £3
£3
£3
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5.11 Detecting Sudden Input Changes I

D Use the A[UP] and [][SHIFT] Keys to set the r TrckE
password "-{ 155", Press the €9[MODE] Key @ @ Y

to move to the advanced-function setting level.

« "LF" is displayed on the level/bank display to
indicate the advanced-function setting level.

Di'splays "R

PV display to "HP-F".

F Press the D][SHIFT] Key to make the
SV display flash.
* The setting can be changed when the
SV display starts to flash.

LF "

G Use the [A[UP] Key to change the set N oL
value. F

E Press the <@[MODE] Key to change the @ : HP-F
L

H Press the [<2[MODE] Key to switch to
the next parameter.

* The set value is registered.

LF L'll LB N

I Press the L[LEVEL] Key for at least 1

. . o TR

s to return to the initial setting level. 0
1 s min.
1 s min

J Press the [_[LEVEL] Key for at least 1
s to return to RUN level.

Remarks Compensating forced-zero references — P.5-57
T Delaying output OFF timing — P.5-44
Holding already output comparative outputs — P.5-47
Example of Previous Average Comparison for Sampling Hold

-
=
=
=
S
s
>
2
=
=
o

=
=
=3
—
S
=
=

Input waveform

0o[v]

o ON
Timing input
OFF

Number of measurements | Input value | Display value Comparative value for the next input
1 4.0 4.0-4.0=0 4.0
2 3.0 3.0-4.0=-1.0 +(4.0+3.0)=3.5
3 4.5 4.5-3.5=1.0 +(3.5+4.5)=4.0
4 3.0 3.0-4.0=-1.0 +(4.0+3.0)=3.5
5 8.5 8.5-3.5=5.0 +(3.5+8.5)=6.0
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5.12 Changing Comparative Output Patterns niai setting level

-0 Compares the measurement value and comparative set value and
Y = IR [ g outputs the comparative result. The output pattern is set using the
following parameter.

(OUT-P) Parameter Set value Meaning of set value
Comparative output nanfL Standard output
pattern Zank Zone output
alit-# LELEL Level output

@ Standard output

Measurement value
Comparative set value HH
Comparative set value H
Comparative set value L
Comparative set value LL

Output HH I O
Output H I
Output PASS ! | ]
Output L —
Output LL b |

® Zone output

Measurement value

Comparative set value HH
Comparative set value H

é Comparative set value L ‘ ‘ :
s Comparative set value LL 1 1 1
S ! : ! :
(=) ! i ! i
2 : : : :
P Output HH ! } : | S
= Output H 1 ! |
s OutputPASS . .
- Output L —
Output LL b |

©® Level output

Measurement value
Comparative set value HH
Comparative set value H
Comparative set value L
Comparative set value LL

Output HH 1 ! N
Output H 3 I
Output PASS _ I

Output L SIS |
Output LL ]

* PASS output turns ON when any HH, H, L, or LL outputs turn OFF.
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5.12 Changing Comparative Output Patterns I

Remarks

Parameter Setting Procedure

s in RUN level to move to the initial
setting level. 3 s min.

«"L0" is displayed on the level/bank
display to indicate the initial setting
level.

A Press the [_][LEVEL] Key for at least 3

B Press the [F[MODE] Key several times
to change the PV display to "atit -7".

C Press the [DI[SHIFT] Key to make the
SV display flash.

* The setting can be changed and the
SV display starts to flash.

D Use the [A[[UP] Key to change the set
value.

E Press the [<2[MODE] Key to switch to
the next parameter.

* The set value is registered.

F Press the [ J[LEVEL] Key for at least 1
s to return to RUN level.

Preventing output chattering — P.5-38

Delaying output OFF timing — P.5-44

Outputting at set intervals — P.5-41

Reversing output logic — P.5-51

Holding already output comparative outputs — P.5-47
Performing output tests — P.5-71

Allocating other outputs to PASS output — P.5-49

o0 L'HL
| 0
Displays "LG".
- [ suE-A
naARL
@ alk P
naAAL|
A |z aUE-P
Zant |
N
o
idaM
234

1 s min.
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5.13 Preventing Output Chattering Advanced-function setting level

Comparative output chattering results from drift in measurement value near the comparative set value.
Chattering can be prevented by adjusting the hysteresis value.

Explanation of Functions | Hysteresis

Hysteresis is a range between the value for which a comparative output turns ON and the value for which
the comparative output turns OFF. When the comparative output turns ON, it only turns OFF after the
change in measurement values is greater than the set hystresis.

The hysteresis can be used to prevent comparative output chattering resulting from measurement value
drift near the comparative set value.

Comparative set value

Measurement
value
Comparative
set value Hysteresis
N/ _ _ width
Measurement

value

Comparative outputs
(when hysteresis is not used)

Comparative outputs

(when hysteresis is used) \

w
=
=]
=
©
D
=%
o
E=)
=
<
w
=
=]
=
=
=
L

Chattering removed

Hysteresis works in direction of decreasing measurement values for comparative set values HH and H
and works in the increasing measurement value direction for comparative set values LL and L.

Comparative *
set vaLue HH/H X Hysteresis
Comparative )
set value LL/L \/7 Hy?erems
Output HH/H
Output LL/L
F L Hysteresis is set using the following parameter.
! [ o
Parameter Set value Meaning of set value
(HYS) Hysteresis O to 5555 0109,999 *
HH5

* The decimal point depends on the "decimal point position" setting.
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5.13 Preventing Output Chattering I

Parameter Setting Procedure
A Press the [_][LEVEL] Key for at least 3 - raL

s in RUN level to move to the initial H

. |
setting level. 3smin.  Displays "L5".
«" 1" is displayed on the level/bank

display to indicate the initial setting

level.

3
]
¢
D
=1

B Press the [<©[MODE] Key several times .
to change the PV display to "Araw". \—4@

* This parameter is not displayed for the
initial status due to setting level
protect.

Refer to "Limiting Key Operations”
(P.5-80) for information on removing
setting level protect.

C Press the [DI[SHIFT] Key to make the [
SV display flash. L?%—‘

* The setting can be changed when the
SV display starts to flash.

D Use the [A[UP] and >][SHIFT] Keys to
set the password "-& 165", Press the @@
[[MODE] Key to move to the

) : Di'splays "R
advanced-function setting level. @

"LF" is displayed on the level/bank
display to indicate the advanced-
function setting level.

| afF

E Press the <©[MODE] Key several times . HUC
to change the PV display to "H45". \%‘
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F Press the [>][SHIFT] Key to make the XY
. 1l
SV display flash. L?%—‘

* The setting can be changed when the
SV display starts to flash.

G Use the [A[UP] and [>][SHIFT] Keys to @@ F _HYE

change the set value.

H Press the [2[MODE] Key to switch to c afF-4
the next parameter. %—‘ o
* The set value is registered.

I Press the [ J[LEVEL] Key for at least 1 ) 0
s to return to the initial setting level. LAL.)_‘ N o

1 s min.
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J Press the [_[LEVEL] Key for at least 1
s to return to RUN level. w
1 s min.
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5.14 Outputting at Set Intervals I

5.14 Outputting at Set Intervals

L
g
)
.
2«

[

(SHOT)

Advanced-function setting level

Shot output is the function that turns OFF a comparative output after a
set interval after it turns ON.

The following diagram shows the operation when timing hold is set to
normal and shot output is set to 10 ms.

® Timing hold set to nhormal

Comparative
set value H

Measurement:value

Comparative
set value L
Output H -
Qutput L -
+«——> «—>
10 ms 10 ms

® Timing hold not set to normal

Outputs at the measurement refresh timing if the comparative result is
ON. (Even if the comparative result is the same as the previous time,
the output is made again at the refresh timing.)

This function can be used to count the number of errors and for similar
applications because an output is made at each refresh timing.

Example: Sampling hold
//_\\

Comparative

set value H /
Measurement
value

Comparative
set value L \/

TIMING signal I I I
ouputH — [ D
Output L |

<GP D “—>
10 ms 10 ms 10 ms

The shot output time is set using the following parameter.

Parameter Set value Meaning of set value
Shot output fto 1855 0to 1,999 ms
SHak

The shot output time is an internal calculation time. The following times
are added to the set time to give the actual output time.

* For relay outputs: 11 ms max. (channel 1 OFF — ON)
* For transistor outputs: 1 ms max. (channel 1 OFF — ON)
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I Section 5 Functions and Operations

Parameter Setting Procedure

A Press the [_][LEVEL] Key for at least 3 7 re
s in RUN level to move to the initial L{H—‘ | o
setting level. 3 s min.

" 8" is displayed on the level/bank
display to indicate the initial setting level.

1)

Diéplays "L,

c:
=
p X
D
o3 D

to change the PV display to "Araw".

B Press the [<©[MODE] Key several times w

* This parameter is not displayed for the
initial status due to setting level
protect.

Refer to "Limiting Key Operations"
(P.5-80) for information on removing
setting level protect.

o
(N

C Press the [DI[SHIFT] Key to make the
SV display flash. %—‘

* The setting can be changed when the
SV display starts to flash.

(N
N
A_‘_

| ]
(]
]
(]
(=]

LF [N TR L'
| GFF

D Use the [A[UP] and [D][SHIFT] Keys to
set the password "-& 165", Press the @@

[[MODE] Key to move to the Dils lavs "LF"
advanced-function setting level. @ plays ‘L.

"LF" is displayed on the level/bank
display to indicate the advanced-

2 function setting level.
s
§ E Press the ©[MODE] Key several times CHoE
s to change the PV display to "SHak". %)—‘ F o
%;7
[l
F Press the >][SHIFT] Key to make the :  GHSE
SV display flash. @%J " oo
* The setting can be changed when the
SV display starts to flash.
Important
Set shot output (5Hak) to "0"
to use OFF delay (aFF -d).
If set to anything else, oF F - G Use the [A[UP] and [>][SHIFT] Keys to CHoE
d (OFF delay) will be change the set value. @@ o e
disabled. L
H Press the [<2[MODE] Key to switch to : olE-n
the next parameter. %—‘ . "
* The set value is registered.
I Press the [ J[LEVEL] Key for at least 1 - 0
s to return to the initial setting level. L{Lﬂj—‘ t 7

1 s min.
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5.14 Outputting at Set Intervals I

F
R KX
-~

J Press the [_[LEVEL] Key for at least 1
s to return to RUN level. w

1 s min.

Remarks Delaying output OFF timing — P.5-44
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5.15 Delaying Output OFF Tlmlng Advanced-function setting level

Output OFF delay is the function that delays the OFF timing for
comparative results.

Shot output (5Hat) is given priority over OFF delay (sFF-d). OFF
delay will be disabled if shot output is set to anything other than "0,
regardless of the OFF delay setting.

Explanation of Functions | Output OFF delay |

If the measurement value changes and the comparative result that had been ON until now turns OFF, the
comparative output is held for the time set for the output OFF delay parameter.

The comparative output ON time may be shortened if measurement values change quickly. When
comparative output signals are read by external devices, short signals may not be received properly.

In such situations, the output OFF delay can be used to output comparative output signal values for a set
duration or greater.

0 Output OFF delay is set using the following parameter.

Parameter Set value Meaning of set value

(OFF-D) Output OFF delay O to 955 0 to 1,999 ms
GFF-d

Parameter Setting Procedure

[l (] ]
4 Lra
o

A Press the [_[LEVEL] Key for at least 3
s in RUN level to move to the initial \—{H—‘ L‘I’

setting level. 3smin.  Displays "L0".

" L" is displayed on the level/bank

display to indicate the initial setting
level.

13
e
N
(Y]

D

to change the PV display to "Araw".

w
=
=]
=
©
D
=%
o
E=)
=
<
w
=
=]
=
=
=
L

B Press the [<©[MODE] Key several times LA@

* This parameter is not displayed for
the initial status due to setting level
protect.

Refer to "Limiting Key Operations"
(P.5-80) for information on removing
setting level protect.

[
[
£3

[

,_
c
-
T
c3
B

SV display flash.

* The setting can be changed when the
SV display starts to flash.

C Press the D][SHIFT] Key to make the \ﬁ

LF [N TR '!.'
| aFF

D Use the [A[UP] and [>][SHIFT] Keysto | _ac
set the password "-Ii 165", Press the L’{%—“—%—I
[<[MODE] Key to move to the

) : Di'splays "R
advanced-function setting level. @

"LF" is displayed on the level/bank
display to indicate the advanced-
function setting level.
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5.15 Delaying Output OFF Timing I

E Press the <@[MODE] Key several times
to change the PV display to "aFF -d". L{%—‘

F Press the [2][SHIFT] Key to make the
SV display flash. \—%—‘

* The setting can be changed when the
SV display starts to flash.

G Use the [AJUP] and [>][SHIFT] Keys to @@ F SEEF-d

change the set value.

the next parameter.

H Press the [<2[MODE] Key to switch to L{(@_‘ F

* The set value is registered.

I Press the [_[LEVEL] Key for at least 1 - o
s to return to the initial setting level. \—{H—‘ - - "3

1 s min.
J Press the [_[LEVEL] Key for at least 1 23
s to return to RUN level. L{LT‘ 1234

1 s min.

Remark7 Outputting at set intervals — P.5-41
Holding already output comparative outputs — P.5-47
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5.16 Holding measurement status

Measurement values, maximum values, minimum values, and output
status can be held while the HOLD input is ON.

Comparative
set vaLue HH/H

Comparative
set value LL/L

HOLD input
Output HH/H

Output LL/L

* The measurement value when HOLD input turns ON is held.

¢ When HOLD input turns OFF, the measurement value at that time
is restored.

* During HOLD inputs, signals other than RESET input and bank
number selection using bank selection are not accepted.

¢ If HOLD input turns ON in no measurement status, a sensor error
has occurred, or there is an overflow, the status at that time is
held.

* Forced-zero is not accepted during HOLD input.

w
=
=]
=
©
D
=%
o
E=)
=
<
w
=
=]
=
=
=
L

5-46



5.17 Holding Already Output Comparative Outputs I

5.17 Holding Already Output Comparative Outputs

': - Nl N
(O-STP)

Advanced-function setting level

Output refresh stop is the function that holds output comparative
outputs. While comparative outputs are being held, the comparative
output status and display color are also held but measurement

continues.

If output refresh stop "a-5£F" is ON and a comparative output has
been output, that output is held and subsequent different comparative
outputs and sensor errors are not output.

The reset operation clears output refresh stop.

* Reset operation — P.5-20

@ Comparative output example when output refresh stop is ON

Comparative
set value HH

N\

AN

Comparative
setvalue H

L

Comparative
set value L

RESET

Output HH

Output H

Output L

Does not turn ON.

Parameter

Set value

Meaning of set value

Output refresh stop
a-5EF

on

Enabled

pul il nd

Disabled

o

Parameter Setting Procedure

A Press the [_][LEVEL] Key for at least 3
s in RUN level to move to the initial

setting level.

AL
g

W0
{) |

3 s min.

Displays "L0".

" 8" is displayed on the level/bank
display to indicate the initial setting level.

B Press the [<[MODE] Key several times
to change the PV display to "Araw".

\ﬁ”. Lg
r
1)

* This parameter is not displayed for the
initial status due to setting level protect.
Refer to "Limiting Key Operations" (P.5-
80) for information on removing setting
level protect.

C Press the [D][SHIFT] Key to make the
SV display flash.

J

\%J LD F"‘:"

N

]
(]
]
(]
(=]

* The setting can be changed when the
SV display starts to flash.
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I Section 5 Functions and Operations

D Use the [A[UP] and [2][SHIFT] Keys to
set the password "-& {55". Press the
[<[MODE] Key to move to the
advanced-function setting level.

LF [N TN '!.'
| oFF

Displays "LF".

 "LF" is displayed on the level/bank
display to indicate the advanced-
function setting level.

E Press the [<@[MODE] Key several times

s £ oo
to change the PV display to "a-5&P". oo

F Press the [2][SHIFT] Key to make the
SV display flash.

* The setting can be changed when the
SV display starts to flash.

[T = e |

G Use the [A[UP] Key to change the set

LF !.:l
value.

H Press the [<2[MODE] Key to switch to

Fok-Zr
the next parameter. -

* The set value is registered.

I Press the [[LEVEL] Key for at least 1
s to return to the initial setting level.

J Press the [_[LEVEL] Key for at least 1
s to return to RUN level.

030 @ » ¥ 8 @l
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5.18 Allocating Other Outputs to PASS Output I

5.18 Allocating Other Outputs to PASS Output

Advanced-function setting level

C T In the default settings, PASS signals are output from the PASS output
L g terminal. The "PASS output change" parameter can be set to output
comparative output status details other than PASS or errors from the
(PASS) PASS output terminal. (Enabled when there is a PASS output terminal.)
Parameter Set value Meaning of set value
Ll LL
L L
PASS output change PR55 PASS
FRES H H
HH HH
Err Input error *

* To allocate input errors to the PASS output, set the "operation at
input error" parameter to 5.E~~. If the "operation at input error"
parameter is left set to OFF or OVER, no error occurs even if there is
an input error and the allocated output is not output.

* Turning 5.£~~ the "operation at input error" parameter — P.5-23

Parameter Setting Procedure

A Press the [_][LEVEL] Key for at least 3
s in RUN level to move to the initial w
setting level. 3 s min.

"o
) LH%
o

|
[ )

Dilsplays Led,

uomm

" " is displayed on the level/bank
display to indicate the initial setting level.

-
=
=
=
S
s
>
2
=
=
o

=
=
=3
—
S
=
=

B Press the [<©[MODE] Key several times . [t
to change the PV display to "Araw". w

¢ This parameter is not displayed for the
initial status due to setting level protect.
Refer to "Limiting Key Operations" (P.5-
80) for information on removing setting
level protect.

SV display flash. BTy T TV

ooooo)|
* The setting can be changed when the
SV display starts to flash.

C Press the [D][SHIFT] Key to make the \@ o= |

NN TN ~
| afF

D Use the [A[UP] and [>][SHIFT] Keys to
set the password "-& 165", Press the @@
[c[MODE] Key to move to the

|
H n Fu.
advanced-function setting level. @ Displays "t

*"LF" is displayed on the level/bank
display to indicate the advanced-
function setting level.
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Press the [<2[MODE] Key to change the
PV display to "PR55".

Press the [2][SHIFT] Key to make the
SV display flash.

* The setting can be changed when the
SV display starts to flash.

Use the [A[UP] Key to change the set
value.

Press the [C9[MODE] Key to switch to
the next parameter.

* The set value is registered.

Press the [_[LEVEL] Key for at least 1
s to return to the initial setting level.

Press the [_[LEVEL] Key for at least 1
s to return to RUN level.

F PASS
PRSS
£ PRSS!
PASs |
A| [r PASS
H
@ [
R o ',-Fh,';
1 s min.
23N
234
1 s min.




5.19 Reversing Output Logic I

5.19 Reversing Output Logic Advanced-function setting level

The comparative output logic for comparative results is set using the

-
™

N
L= s =, following parameter.
However, only the actual output is reversed. The operation logic for the
(OUT-N) comparative output status is not reversed.
- Operation
e
Parameter value | Comparative | Comparative | Comparative
result output status output
n-a ON ON ON
Output de- OFF OFF OFF
energization =
SUE -5 n-L ON ON OFF
OFF OFF ON

Parameter Setting Procedure

A Press the [_][LEVEL] Key for at least 3 - A
s in RUN level to move to the initial LALT‘ il ]

setting level. 3smin.  Displays "L0".
«" 1" is displayed on the level/bank

display to indicate the initial setting

level.

™=

B Press the [<©[MODE] Key several times . o -
to change the PV display to "Araw". \%‘

* This parameter is not displayed for
the initial status due to setting level
protect.

Refer to "Limiting Key Operations”
(P.5-80) for information on removing
setting level protect.

-
=
=
=
S
s
>
2
=
=
o

=
=
=3
—
S
=
=

Hrgu
I lalalalxl
[N NN RN

[

SV display flash.

* The setting can be changed when the
SV display starts to flash.

C Press the [DI[SHIFT] Key to make the \@

D Use the [A[UP] and >][SHIFT] Keys to F CAck
set the password "-& 165", Press the @@ - L

[[MODE] Key to move to the Di'splays wEn
advanced-function setting level. @

"LF" is displayed on the level/bank
display to indicate the advanced-
function setting level.

s alk-n

n-o

to change the PV display to "atit -n".

E Press the <©[MODE] Key several times \%‘
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F Press the [2][SHIFT] Key to make the

SV display flash.

* The setting can be changed when the
SV display starts to flash.

Use the [A[UP] Key to change the set
value.

Press the [C9[MODE] Key to switch to
the next parameter.

* The set value is registered.

Press the [_[LEVEL] Key for at least 1
s to return to the initial setting level.

Press the [_[LEVEL] Key for at least 1
s to return to RUN level.

LF L
Q %—‘ n-a|
N LE EIU'!.' -l-ll
n-L
@J F a-5EF
aFF
.ﬂ o LAL
o
1 s min.
23N
234
1 s min.



5.20 Setting the present measurement value to a reference value of "0" I

5.20 Setting the present measurement value to a reference
value of "0"

Forced-zero is the function that forces the present measurement value to "0".

Explanation of Functions | Forced-zero

This function can be used for applications such as making comparative judgements where the tare or
container weight is canceled and only the weight of the contents are used for measurement.

When forced-zero is cleared, the display returns to the actual measurement value.

The changes to measurement values when forced-zero is executed or cleared during measurement are
shown below.

Meaig{ﬁ? ent Execute A\ 1
Shift value
0 \ 4
Release
UP Key |
ZERO input

* Maximum and minimum values are not initialized even if forced-zero is executed.
* When the display range has been exceeded or a sensor error occurs, forced-zero cannot be executed
while no measurement is being performed. (Forced-zero can be cleared but not during RESET input.)

* The forced-zero and forced-zero clear operations are stored in the internal non-volatile memory of the
K3HB-S, so the status is held even if the power supply is turned ON again.

There are two methods for executing and clearing forced-zero: using key operations and using ZERO inputs.

@ Using key operations

<Executing forced-zero>Press the [A[UP] Key for less than 1 s while the present value is displayed to
execute forced-zero.

<Clearing forced-zero> Press the [A[UP] Key for at least 1 s to clear forced-zero.

= 13 2 (Execute) 5 iy
- nw . > = LN N}
oEIE omsg 0000 S oms 90000
? Forced zero can executed
ZERO not lit . again even after it has
ZERO lit been used.

[A]1 s min. (Forced zero released)

® Using ZERO inputs

<Executing forced-zero>Forced-zero is executed on the rising edge of the ZERO input ON signal (when
ZERO input is ON for 1 s max.).

<Clearing forced-zero> Forced-zero is cleared when ZERO input is ON for 1 s min.

Remarks Setting the present measurement value to "0" again using the forced-
— zero reference — P.5-54
(Tare zero)

Prohibiting key-operated forced-zero — P.5-80
(Key protect)
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I Section 5 Functions and Operations

5.21 Setting the present measurement value to "0" again
USing the forced-zero reference Advanced-function setting level

The tare zero function shifts the present measurement value to "0" again using the forced-zero reference.

Explanation of Functions ‘ Tare zero

This function is enabled when each of two different types of compound are to be weighed, as shown in the
following example.
Material B

UL ] (] ] )
OO0 0 00 0 0 O &

Scalé error + tare weight
+ Weight of materials A and B

Weight of materials A and B

Material A weight *
Scale error + tare weight * Material B weight
Scale error * *
Measurement ’L*_ ' | '
value 4 A y y Y
Tare zero Forced
Forced zero Tare zeroed Tare zeroed release zero release

UP Key : :
ZERO input —| |

1s
| Tare zero status |

| Forced zero status |

* Information about whether tare zero is being executed or cleared and shift values after tare zero is
executed are not stored in memory when the power is turned OFF. (If the power is turned OFF during
tare zero, the Unit will be in forced-zero status when the power is turned ON again.)

* Forced-zero cannot be executed when the display range has been exceeded or a sensor error occurs, or
while no measurement is being performed. (Forced-zero can be cleared but not during RESET input.)

There are two methods for executing and clearing tare zero: using key operations and using ZERO inputs.

@®Using key operations
<Executing tare zero>Press the IA[UP] Key while forced-zero is being executed and the present value is
displayed to execute tare zero.

<Clearing tare zero> Press the [A[[UP] Key for 1 s to clear tare zero. (Press it again for 1 s to clear
forced-zero.)

R-Z not lit. T-ZR not lit. T-ZR lit.
S 12 3 ] AlEeue 3 Mo | [(AlEecte) 5 AN
™ o, ™ [N N > = LN X}
oEIE oms 50000 S1=[=W=_c kit oEME oms 50000
: The tare can be zeroed
. . 1 .
ZERO not lit. ZERQO lit. (T:rrgl;ero released.) / again even after it has

been used.

2 s min. (Forced zero released.)

®Using ZERO inputs
<Executing tare zero>Tare zero is executed on the rising edge of the ZERO input ON signal during
forced-zero execution.

<Clearing tare zero> If the ZERO input is ON for 1 s, tare zero is cleared. (Forced-zero is cleared if the
ZERO input is ON for a further 1 s.)
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5.21 Setting the present measurement value to "0" again using the forced-zero reference I

Tare zero is set using the following parameter.

Parameter Set value Meaning of set value
(T_ZR) Tare zero an Tare zero enabled
k-zr aFF Tare zero disabled

Parameter Setting Procedure
A Press the [_|[LEVEL] Key for at least 3 - ]

)
s in RUN level to move to the initial - '"5.

setting level. 3's min. Diéplays o

"L 0" is displayed on the level/bank

display to indicate the initial setting
level.

]

=

Y
o S

B Press the <©[MODE] Key several times .
to change the PV display to "Araw". \%‘

¢ This parameter is not displayed for
the initial status due to setting level
protect.
Refer to "Limiting Key Operations"
(P.5-80) for information on removing
setting level protect.

C Press the D][SHIFT] Key to make the
SV display flash.

* The setting can be changed when the
SV display starts to flash.

D Use the [A[UP] and [2][SHIFT] Keys to
set the password "-& {55". Press the
[<[MODE] Key to move to the
advanced-function setting level.

«"LF" is displayed on the level/bank
display to indicate the advanced-
function setting level.

-
=
=
=
S
s
>
2
=
=
o

=
=
=3
—
S
=
=

2
¥ 9 a4y

E Press the <@[MODE] Key several times E-Z-
to switch the PV display to "& -Zr". o aFE
F Press the [2][SHIFT] Key to make the E-Z)
SV display flash. W Eid
* The setting can be changed when the
SV display starts to flash.

G Use the [A[UP] Key to change the set

value to "an". W

.0
&R

* Change the set value to "aFF" to turn
OFF tare zero.
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H Press the [<2[MODE] Key to switch to kA
the next parameter. \—{(@‘ s R
* The set value is registered.
I Press the [_|[LEVEL] Key for at least 1 o
s to return to the initial setting level. \—{h}—‘ - - 'p'?
1 s min.
J Press the [_[LEVEL] Key for at least 1 23y
s to return to RUN level. \—{L')—‘ 1234
1 s min.
Remarks Setting the present measurement value to a reference value of "0"

(forced-zero) — P.5-53
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5.22 Compensating Forced-zero References I

5.22 Compensating Forced-zero References

Advanced-function setting level

Zero-trimming is the function that compensates the forced-zero shift value based on the measurement
value for an OK object (PASS data) while forced-zero is being executed.

This function can be used if the timing hold setting is sampling hold, peak hold, or bottom hold.

Explanation of Functions ‘ Zero-trimming

Zero-trimming can be used if the timing hold parameter is set to sampling hold, peak hold, or bottom hold.

The zero-trimming algorithm is shown below.

O

il
Ll bl

\ 4
|Ca\cu|ates measurement value A.|

Forced zero value: ZRn
DispLay value: D = A-ZRn

Comparative
judgement

PASS=0ON

PASS=0OFF

Forced zero value correction
ZRn+1 = o x ZRn + (1-0) X A
o Previous zeroed weight (= 0.9)

[Application example] Absorbing temperature drift for linear sensors

The reference device is measured using the linear sensor and forced-zero is executed first thing in the
morning, when the room temperature is low. While workpieces are subsequently being measured, the
room temperature gradually increases and the measurement values gradually change due to the
temperature characteristics of the linear sensor.

These kinds of gradual changes can be compensated for by using the zero-trimming function.

E o) - Zero-trimming is set using the following parameter.
, il ol nlf x|
Parameter Set value Meaning of set value
(Z-TRM) Zero-trimming on Zero-trimming ON
I-krn aFF Zero-trimming OFF
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Parameter Setting Procedure

A Press the [_][LEVEL] Key for at least 3
s in RUN level to move to the initial

setting level.
" " is displayed on the level/bank

display to indicate the initial setting
level.

B Press the [<[MODE] Key several times
to change the PV display to "Araw".

* This parameter is not displayed for the
initial status due to setting level protect.
Refer to "Limiting Key Operations" (P.5
80) for information on removing setting
level protect.

C Press the [DI[SHIFT] Key to make the
SV display flash.

* The setting can be changed when the
SV display starts to flash.

D Use the [A[UP] and [D][SHIFT] Keys to
set the password "-& 165", Press the
[[MODE] Key to move to the
advanced-function setting level.

"LF" is displayed on the level/bank
display to indicate the advanced-
function setting level.

E Press the [<[MODE] Key several times
to switch the PV display to "= -£r~aA".

F Press the >][SHIFT] Key to make the
SV display flash.

* The setting can be changed when the
SV display starts to flash.

G Use the [Al[UP] Key to change the set
value to "an".

nZCCn

* Change the set value to "aFF*" to turn
OFF zero-trimming.

H Press the [<2[MODE] Key to switch to
the next parameter.

* The set value is registered.

I Press the [ J[LEVEL] Key for at least 1
s to return to the initial setting level.

w o0 CAL
| H
i T n n
3smin.  Displays "LO".
@ = Anou
LF !:n!:::
| GFF

I
@ Displays "LF".
e e Z-FrA
GFF
LF .:'L‘t":ll
sp;‘
N F .:":n":ll
an
= [
aFF
.ﬂ .0 LRL

1 s min.




5.22 Compensating Forced-zero References I

J Press the [_[LEVEL] Key for at least 1 23
[ g3
s to return to RUN level. \—{L}—‘ 234
1 s min.
Remarks Setting the present measurement value to a reference value of "0"

(forced-zero) — P.5-53
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5.23 Changing Display Refresh Periods noispiay adjustment level

When measurement values change rapidly and the display changes with
the measurement values, flickering often occurs and the display becomes
difficult to read. The flickering can be suppressed and the display made
(D.REF) easier to read in such situations by delaying the display refresh period.
The display refresh period is set using the following parameter.

My

o
1.0

(]
-
(x(

-

Parameter Set value Meaning of set value
aFF Every 50 ms
_ _ A Every 0.5 ms
Display 'rjirggh period i Every 15
c Every 2 s
Y Every4s

Parameter Setting Procedure

™=

A Press the [_[LEVEL] Key for at least 3 - ]
s in RUN level to move to the initial w LT B
setting level. 3's min. Di'splays o
«"L0" is displayed on the level/bank
display to indicate the initial setting level.
B Pressthel J[LEVEL]Key several times 2 S d5P
to move to the display adjustment level. w L| - "’g’;;
" 2" is displayed on the level/bank D'isplays e
z2 display.
=
S C Press the [<2[MODE] Key to change the = drEF
= PV display to "dr-EF". L{@ ' ©OGEF
.__:_,j
e
D Press the [>][SHIFT] Key to make the -
SV display flash. \—?})—‘ T
* The setting can be changed when the
SV display starts to flash.
E Use the [A[UP] Key to change the set N drEF
value. W e 85K 2

F Press the [<2[MODE] Key to switch to
the next parameter.

"oy =
[ N = | N = [
-

* The set value is registered.

G Press the [_I[LEVEL] Key for at least 1
s to return to RUN level.

w
3
=]
iy
[N
£z

Remarks Averaging inputs — P.5-30

Detecting sudden input changes— P.5-33
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5.24 Holding maximum and minimum values I

5.24 Holding maximum and minimum values

The maximum and minimum values during measurement can be held.

* The maximum and minimum values are reset when the power is
turned OFF, RESET inputs are received, the <> [MAX/MIN] Key is
pressed for 1 s, S-TMR inputs are received, and when returning to
RUN level from levels other than adjustment and protect levels.

e Maximum and minimum values are not refreshed when forced-
zero and tare zero are executed or cleared.

Max. value . R s, R s, B4 *

..........

......

""""

. 0 .~. ’t'
4 . 4 (4
Min. value ., ¢
.
e

Measuring +., ” o
- .I-n‘itializing - Initiallizi hg
Measurement status v Measuring Measurement stopped| Measuring v Measuring|
Power supply -
=
@ Switching maximum and minimum value displays =1
Each time the & [MAX/MIN] Key is pressed in RUN level, the PV display switches as follows: present %
value — maximum value — minimum value — present value. =
]
g.
=
°|
IFérlesent value MIAX value MIN value
I S T o I | i coc
E' 2345 anich . ':'M aca.
oEE oms 50000 .:.ElEl 8585555 .:.ElEl oms 30050

*

* |f the operation at input error (5.£-r) is set to 5.£~~ and if a sensor error occurs, A.Err~ or b.E~r is held
by the maximum and minimum values.
The error details can be checked using the maximum and minimum value displays. A.£-r- and &.£~r are
cleared by a RESET input or by pressing the <> [MAX/MIN] Key for 1 s min.

@ Resetting maximum and minimum values
Press the > [MAX/MIN] Key for 1 s min. in RUN level to reset the maximum and minimum values.

Remarks Changing normal display values to maximum and minimum values — P.5-62
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5.25 Changing Normal Display Values to Maximum

and Minimum Values Display adjustment level
= e The PV display value after the power has been turned ON,
LE [ ) immediately after moving to RUN level, or immediately after automatic
display return in RUN or adjustment levels can be set to either
"present value", "maximum value", or "minimum value".
(DISP)
"Display value selection" is set using the following parameter.
Parameter Set value Meaning of set value
_ . Py Present value
Display V:}L:;, selection AR Max. value
Acn Min. value
Parameter Setting Procedure
A Press the [_|[LEVEL] Key for at least 3 - rAr
s in RUN level to move to the initial w L|“ 0
Sett'ng Ievel 3 s min. DIISpIayS "Lﬂ".
" I" is displayed on the level/bank
display to indicate the initial setting level.
B Pressthe[ J[LEVEL] Key several times wo [2 5, JdEP
to move to the display adjustment level. w T
* "LZ" is displayed on the level/bank display D'isplays "L,
to indicate the display adjustment level.
'% C Press the [<2[MODE] Key to change the 2  do5A
S PV display to "dc 57", \—4@ o,
%;9
= D Pre3§ the 2][SHIFT] Key to make the N 5,;,|
SV display flash. P
* The setting can be changed when the
SV display starts to flash.
E Use the A[UP] Key to change the set N 2 4ot =
value. \%%J e
F Press the [<©[MODE] Key to switch to L
the next parameter. \—4@ o rER
* The set value is registered.
G Press the [_|[LEVEL] Key for at least 1 23y
s to return to RUN level. w 21y
1 s min.
Remarks Displaying/not displaying comparative set values — P.5-64
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5.26 Setting the Step for Changing the Rightmost Digit I

5.26 Setting the Step for Changing the Rightmost Digit

Input adjustment level

' CLCD The step for changing the rightmost digit on the display is set using the
L1t e following parameter.
(STEP) Parameter Set value Meaning of set value
aFF
Step value ¢ .
CLEP z Refer to the diagram below.
HH

Measurement value (.) 1. ? ? ‘.‘ ? ‘.5 .7 .8 ? ! 9

$§>SetvalueéFF\ o 1238l 4516l 7] 8l 9 ]10]

§‘§ Setvawe 2 [0 | 2 | 4 J 6 ] 8 | 10 |

‘—!‘i% Setvalue 5 | 0 I 5 I 10 |

8 5| Setvalue & || 0 | 10

Parameter Setting Procedure
A Press the [_J[LEVEL] Key for at least 3 - r

s in RUN level to move to the initial L{%)—‘ L‘i L ’5

setting level. ; 1 o
9 ssmin.  Digplays "LO".

" 11" is displayed on the level/bank

display to indicate the initial setting level.

B Pressthe[ J[LEVEL] Key once (less than

PR e
1 s) to move to the input adjustment level. LioEAuS

2
o
2
]
=

*"L "is displayed on the level/bank display ~ Less Displays "L ".
to indicate the input adjustment level.

-
=
=
=
S
s
>
2
=
=
o

=
=
=3
—
S
=
=

C Press the €9[MODE] Key several times
to change the PV display to "S£EP".

D Press the [2][SHIFT] Key to make the
SV display flash.

* The setting can be changed and the
SV display starts to flash.

E Use the [AI[UP] Key to change the set
value.

F Press the [<2[MODE] Key to switch to
the next parameter.

* The set value is registered.

G Press the [_|[LEVEL] Key for at least 1
s to return to RUN level.

(2]
3
>

A

Ly

e ng
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5.27 Displaying/Not Displaying Comparative Set

Values Display adjustment level
3 T Comparative set values can be displayed or not displayed on the SV
LS o Sm display during operation.
This is set using the following parameter.
(SV.DSP)
Parameter Set value Meaning of set value
) afF Comparative set value not
Comparative set value displayed.
display - ;
6., d5P an Comparative set value
displayed.

If "comparative set value display" is set to OFF, the comparative set
value display will turn OFF (not be lit) after 10 s in RUN level. The
comparative set value is displayed again when any key is pressed.

Parameter Setting Procedure

w]]
s in RUN level to move to the initial L|“ 5
"LO" is displayed on the level/bank

display to indicate the initial setting

A Press the [ [[LEVEL] Key for at least 3 - ]

level.

B Press the[ J[LEVEL] Key several times oo [z Gu.d5F
® to move to the display adjustment level. \—{“7—‘ - | CTaFF
s "L is displayed on the level/bank Displays "L2".
§ display to indicate the display
§ adjustment level.

E C Press the D][SHIFT] Key to make the 2 5y JcA
SV display flash. Lﬁ%—‘ - TEEE
* The setting can be changed when the
SV display starts to flash.
D Useth UP] Key to ch the set
vaslie e [(A[UP] Key to change the se N 5 5'_’.:',5',:,!

E Press the [<2[MODE] Key to switch to

] CcC
a.rEF
the next parameter. 2 :

oFF

* The set value is registered.

F Press the [ J[LEVEL] Key for at least 1
s to return to RUN level.

ol
]

®
3
>

F

(K]

g
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5.28 Changing Display Colors I

5.28 Changing Dlsplay Colors Display adjustment level

3 =y - The PV display color can be switched when the comparative result
e = [ = [ changes from PASS to HH, H, L, or LL, or when an input error occurs
during operation in RUN, adjustment, or protect levels.
(COLOR) This function is called "display color selection" and the color switching
pattern is set using the following parameter.
Parameter Set value Status * AT CIEIZEY)
color
brn-r OFF Green
ON Red
Lrnm OFF
Green
Display color selection ON
falar rEd-4 OFF Red
ON Green
rEd OFF
Red
ON

* Comparative output HH, H, L, or LL or input error status

OFF: All comparative outputs HH, H, L, and LL are OFF and no input errors.
ON: HH, H, L, or LL comparative output turns ON or input error occurs.

Parameter Setting Procedure
A Press the [_][LEVEL] Key for at least 3 - TR

’

)
s in RUN level to move to the initial il 5 =
setting level. 3's min. Di'splays "o". =3
«"L{" is displayed on the level/bank s
display to indicate the initial setting 10?
level. 2
S

B Pressthe[ J[LEVEL] Key several times C . JCo

: . R == T = e T

to move to the display adjustment level. \—{Lj—‘ | aFF

«"L2" is displayed on the level/bank El)isplays "L,

display to indicate the display
adjustment level.

n-

PV display to "L ot ar".

C Press the [<2[MODE] Key to change the w > Lolor

D Press the [2][SHIFT] Key to make the 2 Lalar
SV display flash. \—%—‘ - v ,,-,J
* The setting can be changed when the
SV display starts to flash.
E Use the A[UP] Key to change the set N r o -
AN = = 1
value. \{%—‘ ’_E"JL{’J
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Remarks

7/

F Press the [<2[MODE] Key to switch to
the next parameter.

* The set value is registered.

G Press the [_|[LEVEL] Key for at least 1
s to return to RUN level.

Performing output tests — P.5-71

2 doSF
Pu

id3IH

1234

1 s min.




5.29 Using Position Meters I

5.29 USIng Position Meters Display adjustment level
" e ) The meters on the right side of the front panel with 20 sections is
LS oo~ c called the "position meter" and shows the position of the displayed
value (present value, maximum, or minimum) in relation to any values
(POS-T) set using position meter upper and lower limits.
Y The position meter upper and lower limits can be set to any values.

Le Foaon The position meter display pattern is set using the following parameter.
(POS-H) Parameter Set value Meaning of set value
P afF Position meter not displayed

e Pg5-! _
== cnl Incremental
Position meter type .
(POS-L) Pah-k e Incremental (reversed)
dEu Deviation *2
dEu-r Deviation (reversed)
Position meter upper limit | 5555 to i .
PEE-H g999g 19999 to 99999 (*1)
Position meter lower limit | 42555 to .
Pag-1 09959 -19999 to 99999 (*1)

*1. The decimal point depends on the "decimal point position"
parameter setting.

*2. The amount that the displayed value differs from the mid-point
between the position meter upper and lower limits (the deviation) is

displayed.
-
Position meter Incremental . .. Deviation 5
Incremental Deviation =
type (reversed) (reversed) =]
s
o =
Position meter 5
.. > A A A 2
upper limit = g 5 g

oseansq  anpajuasaly  eseany| P

«oseaioeq  anjenjuasalq
oseaionq  njen jussald
o5ea1030  anjen ussalg

Position meter
lower limit

Present value: 40 Present value: 40 Present value: 70 Present value: 70

* If the position meter lower limit set value is smaller than the position
meter upper limit set value, the top and bottom of the above displays
will be reversed.
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Parameter Setting Procedure

A Press the [_][LEVEL] Key for at least 3 - ra
s in RUN level to move to the initial L{H—‘ vy
setting level. 3smin.  Displays "L5".

norn

*"Li" is displayed on the level/bank
display to indicate the initial setting
level.

B Pressthe[ J[LEVEL] Key several times
to move to the display adjustment level.
"L is displayed on the level/bank Displays "L".

display to indicate the display
adjustment level.

— My
Ky

g
Do
Ly
R e

C Press the C[MODE] Key several times
to change the PV display to "Pa5-k".

D Press the [>][SHIFT] Key to make the
SV display flash.

* The setting can be changed when the
SV display starts to flash.

E Use the [AI[UP] Key to change the
position meter type setting.

-f-g F Press the [<2[MODE] Key to switch to

=3 the next parameter "Pa5-H".

k= * The parameter for position meter type

g is registered.

=]

- G Press the [DI[SHIFT] Key to make the > PaLoH]
SV display flash. - 33954
* The setting can be changed when the

SV display starts to flash.

H Use the [A[UP] and [D][SHIFT] Keys to
change the position meter upper limit
setting.

2 v @ 9 ¥ 2

I Press the [2[MODE] Key to switch to
the next parameter "Pa5-L".

* The parameter for the position meter
upper limit is registered.

J Press the [D][SHIFT] Key to make the
SV display flash.

* The setting can be changed when the
SV display starts to flash.

¥ A
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5.29 Using Position Meters I

K Use the [A[UP] and [2][SHIFT] Keys to
change the position meter lower limit @@
setting.

the next parameter.

L Press the [<2[MODE] Key to switch to L{%—‘ 2 Su.dSP

* The parameter for the position meter
lower limit is registered.

M Press the [L_J[LEVEL] Key for at least 1 123
[ =gp= 3
s to return to RUN level. \—{L}—‘ 234

1 s min.

-
=
=
)
S
=
>
P
=
=
o

=
=3
a3
—
S
=
=
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5.30 Forcing Automatic Return to Normal Display

Display adjustment level

If no key operations are made after switching the display in RUN or
adjustment levels, the display will automatically return to the display
after the power is turned ON. The time until automatic display return
(RET) can be set and the automatic display return can be disabled.

My

-

]
('
[

Automatic display return settings are made using the following
parameter.

Parameter Set value Meaning of set value

o fto 55 0t0o99s
Automatic display return Lo :
FEE Automatic display return will

not occur if set to 0.

Parameter Setting Procedure

A Press the [_][LEVEL] Key for at least 3 - ra
s in RUN level to move to the initial L{Lﬂj—‘ L‘|' L
setting level. 3 s min. Di'splays o
" {I" is displayed on the level/bank

display to indicate the initial setting
level.

B Pressthe[ J[LEVEL] Key several times oo [ Gu.d5P
to move to the display adjustment level. w L| TTaFF
" 2" is displayed on the level/bank Displays "L2".

display to indicate the display
adjustment level.

C Press the [<2[MODE] Key several times v [ ~EE
to change the PV display to "~£&". \%)—‘ -

w
=
=]
=
©
D
=%
o
E=)
=
<
w
=
=]
=
=
=
L

D Press the [>][SHIFT] Key to make the
SV display flash. L?%—‘

* The setting can be changed when the
SV display starts to flash.

E Use the [A[UP] and D][SHIFT] Keys to @@ —|c_, ~EE
L
3

change the set value.

F Press the [<2[MODE] Key to switch to
the next parameter. L{%}—‘

* The set value is registered.

G Press the [_I[LEVEL] Key for at least 1
s to return to RUN level. \—ALT‘

1 s min.
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5.31 Performing Output Tests I

5.31

Performing Output Tests Output test level
L L The output test function is used to set a test measurement value using
L& gy mgpu ] ¢ the keys and to check the comparative output against the set
comparative set value.
(TEST) The test measurement value is set using the following parameter.
Parameter Set value Meaning of set value
afF Output test disabled
Test input 49935 to -19999 to 99999
95855

Parameter Setting Procedure

A Press the L_|[LEVEL] Key for at least 3 - r
s in RUN level to move to the initial w T
setting level. 3smin.  Displays "L0".

«"L{" is displayed on the level/bank

display to indicate the initial setting
level.

[+
£E

[Ny

Ln’l: 'CE
¢ " E" is displayed on the level/bank Dlisplays "Le"
display to indicate the output test
level.

B Pressthe J[LEVEL] Key several times .
to move to the output test level "t ESE". w

(=11

C Press the [DI[SHIFT] Key. | %_[ r  EESE

* The test input will be 0 after moving
to output test status.

-
=
=
=
S
s
>
2
=
=
o

=
=
=3
—
S
=
=

LE

D Use the A[UP] and [2][SHIFT] Keys to
change the set value. @ @

* Use the [A[UP] Key to increase the
set value.

* Use the [B][SHIFT] Key to decrease
the set value.

* Continue pressing the key to quickly
increase or decrease the set value.

E Once the output test has finished, ]
press the [_I[LEVEL] Key for at least 1 \—{k}—‘
s to return to RUN level. 1's min.
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5.32 Using Comparative Set Value Banks

Advanced-function setting level/Comparative set value level

The K3HB-S has 8 areas (banks) where groups of comparative set values are set beforehand.
Comparative set values can be changed easily by switching these banks.
This function is called "bank selection".

Explanation of Functions ‘ Bank selection

Comparative set values HH, H, L, and LL are set in groups to banks. Comparative set values can be set to
all 8 banks, numbered 0 to 7. Banks can be selected using front panel keys or an input.

* If the bank copy function is used, the comparative set values set to one bank can be copied to all banks.

H 1. Specifying the bank selection method

Before banks can be selected, the bank selection method must be

O TR N D o o ) L ;
A = Lx Lt specified. (The bank selection function is enabled when the selection
method is specified. The individual bank settings cannot be made until
(BNK-C) bank selection is enabled.)
The bank selection method is set using the following parameter.
Parameter Set value Meaning of set value
afF Bank selection disabled
e : ;
Bank selection EY Bank seil(zctslo(rl;.;smg the
baH-L y
Eu Bank selection

using event input (*2)

*1. Banks cannot be selected using event inputs.

*2. Banks cannot be selected using key operations.
Event inputs can be used only for models with connectors.
The relationship between event input (BANK1, BANK2, and
BANK4) ON/OFF status and the bank number is shown below.

w
=
=]
=
©
D
=%
o
E=)
=
<
w
=
=]
=
=
=
L

Bank No. External terminal
BANK1 BANK2 BANK4
0 OFF OFF OFF
1 ON OFF OFF
2 OFF ON OFF
3 ON ON OFF
4 OFF OFF ON
5 ON OFF ON
6 OFF ON ON
7 ON ON ON
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5.32 Using Comparative Set Value Banks I

Parameter Setting Procedure

A Press the [_][LEVEL] Key for at least 3

s in RUN level to move to the initial
setting level.

«"L0" is displayed on the level/bank
display to indicate the initial setting
level.

Press the [C2[MODE] Key several times
to change the PV display to "Araw".

* This parameter is not displayed for
the initial status due to setting level
protect.

Refer to "Limiting Key Operations”
(P.5-80) for information on removing
setting level protect.

Press the [D][SHIFT] Key to make the
SV display flash.

* The setting can be changed when the
SV display starts to flash.

Use the [AI[UP] and [>][SHIFT] Keys to
set the password "-& 165", Press the
[[MODE] Key to move to the
advanced-function setting level.

«"LF" is displayed on the level/bank
display to indicate the advanced-
function setting level.

Press the [C2[MODE] Key several times
to change the PV display to "bn#-L".

Press the [D][SHIFT] Key to make the
SV display flash.

* The setting can be changed when the
SV display starts to flash.

Use the [A[UP] Key to change the set
value.

Press the [C2[MODE] Key to switch to
the next parameter.

* The set value is registered.

o0 L'HL
| i
3smin.  Displays "Lg".
\_4@ & FArou
g
o RAou
00003 |
@@ £ Cack
| aFF
T
@ Displays "LF".
='
=
=3
=
f=*)
_ =1
o |f BAM-L S
oFF S|
§—.
o
e
aFF|
N LF bnf‘"fl
vEs |

F o S-kan
oo
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One point *

| Press the [_J[LEVEL] Key for at least 1 B 234
Q “)J 1234

s to return to RUN level. 3
1 s min.

"B" is lit to indicate that
the bank is enabled.

w
=
=]
=1
©
D
=%
o
E=)
=
<
w
=
=]
=
=
=
L

* If the bank selection is not set to OFF, the comparative set values set in RUN level HH, H, L, and
LL are registered to the HH, H, L, and LL of bank 0.
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5.32 Using Comparative Set Value Banks I

H 2. Setting the comparative set values for each bank

Once the bank selection method has been specified, set the

, Nl
L ':u.c. l‘.’tl’ﬂ"' comparative set values for each bank.
(SV.BNK) Comparative set values are set using the following parameter.
q ,_' o Parameter Set value Meaning of set value
L LN RN ] Comparative set value *HH | 45955 to -19999 to 99999
SwxHH 885855
(SVi.HH) Comparative set value *H | <5555 to -19999 to 99999
Y] - "o SwxH 85888
S T E N :
Comparative set value =L | 45555 to -19999 to 99999
Ve H) Suxl 89858585
*,
Comparative set value *LL | 45555 to -19999 to 99999
LY Oy ! Susll 99959
*Hto"l
(SV=.L) . . I . T .
The decimal point depends on the "decimal point position" parameter settings.
LM '_:,._. >k.'_ L Parameter Setting Procedure
A Press the [_|[LEVEL] Key for at least 3 - o
n (SV*-LL) s in RUN level to move to the initial w L|“ - "ﬁ
*u o setting level. 3smin.  Displays "".
L~ :' ‘:’ ::u_: " I" is displayed on the level/bank
- = display to indicate the initial setting level.
(COPY) B Pressthe [ [LEVEL] Key several times to . AT
move to the comparative set value level. \—{“7—‘ LT’ I E
¢ "L4" is displayed on the level/bank D'isplays "L s
display to indicate the comparative =
set value level. 4
2
C Press the [3][SHIFT] Key to make the Y, s
SV display flash. \—%—‘ w8 gJ S
* The setting can be changed when the
SV display starts to flash.
D Use the (A[UP] Key to select the bank N RY
to be set. \ﬂ&\j—‘ L any
E Press the ©[MODE] Key. | Q@ o S IHH
* The bank selected in step D can be set. 49335
F Press the <©[MODE] Key several times wo 4 G IH
to select the comparative set value to \%‘ LT Agtag
be changed.
G Press the D][SHIFT] Key to make the v G M
SV display flash. L?%J "1 739554
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change the set value.

H Use the [A[UP] and [2][SHIFT] Keys to @@ —|q G LM
L I
f00oz]

the next parameter.

I Press the [<2[MODE] Key to switch to

M 5u l' !'.
+4995%8

* The parameter changed in step H is

registered.

Repeat steps Fto I to
change other comparative
set values in the same bank.

The settings for all
comparative set values in the
bank have been completed.

v

v

Proceed to step N

Proceed to step
J to copy the
contents of this
bank to all
banks.

Proceed to step
D to set
comparative set
values for other
banks.

when bank
comparative set
value settings have
been completed.

J Press the <@[MODE] Key several times v [ CaPy

to change the PV display to "[aP4". \%‘ oREs

.§ K Press the [>[SHIFT] Key to make the r = ol

5%; SV display flash. \—%—‘ Moo ﬁ|
'55;) L Use the [AI[UP] Key to change the set Z

= value. orIKey ° @ o« [oPY

M Press the [<2[MODE] Key to switch to Y

the next parameter "Su. kM. \—4@ Lo Au.anl,

Proceed to step D to correct
copied bank parameters.

v

Proceed to step N if bank
comparative set value settings
have been completed.

N Press the L_J[LEVEL] Key for at least 1 123
[[=gp= 3
s to return to RUN level. w 123y
1 s min.
Remarks Copying bank comparative set values — P.5-77
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5.33 Copying bank comparative set values I

5.33 Copying bank comparative set values

The bank copy function is used to specify a bank between 0 and 7 and
copy the group of comparative set values in that bank to all banks.

Parameter Setting Procedure

A Press the [_][LEVEL] Key for at least 3
s in RUN level to move to the initial LALT‘
setting level. 3smin.  Displays "LG".

uomn

" " is displayed on the level/bank
display to indicate the initial setting level.

)

[t}
A,
0
-

)
L

(COPY)

o0 L'HL
| o
T

B Press the [ J[LEVEL] Key several times to o [ Bu B
move to the comparative set value level. w L| u.an

" 4" is displayed on the level/bank Displays "LH
display to indicate the comparative
set value level.

C Press the [DI[SHIFT] Key to make the
SV display flash.

* The setting can be changed when the
SV display starts to flash.

LM ':nu.bﬁ:'ﬁ

D Use the [AI[UP] Key to select the bank
to be copied from.

D e

LM ':nu.b:‘uLlj
[}

E Press the [<2[MODE] Key to switch to Y G {HH %’
the next parameter. - inoo =3
* Change the comparative set values é?
HH, H, L, and LL as required. =
F Press the [E[MODE] Key several times = o
to change the PV display to "fa”4". S

G Press the [DI[SHIFT] Key to make the
SV display flash.

* The setting can be changed when the
SV display starts to flash.

w o LaPY
aFF|

H Use the [AI[UP] Key to change the SV

—
display to "an". Lo

5 % 4 7

I Press the [<2[MODE] Key to switch to
the next parameter.

=
L
[ng
o~
2
o3

* The comparative set value from the
copy source bank selected in step D
will be copied to all banks.
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5.34 Initializing all settings

Important * Initialization can be used to start settings over again from the default
settings. Refer to Parameter List in the Appendices for information on
default set values.

Parameter Setting Procedure

-
™

[
Bu(]

[
[ 't

L

(INIT)
A Press the [_[LEVEL] Key for at least 3 - " oh
s in RUN level to move to the initial \—{H—‘ L|“ - '"E,v
" I" is displayed on the level/bank
display to indicate the initial setting level.
B Press the [<2[MODE] Key several times . 3=
to change the PV display to "Araw". %)—‘ - oy

* This parameter is not displayed for the
initial status due to setting level protect.
Refer to "Limiting Key Operations" (P.5-
80) for information on removing setting
level protect.

C Press the D][SHIFT] Key to make the

-
‘ E
KJEQ
|2
8221
|8E |

SV display flash.
* The setting can be changed when the
SV display starts to flash.
= D Use the [A[UP] and 2][SHIFT] Keys to set A~ r Ak
= the password \‘Z@J L?%J YO
=3 "-0 153", Press the 2[MODE] Key to move Displays "LF"
s to the advanced-function setting level. @
-565 *"LF" is displayed on the level/bank
B display to indicate the advanced-
function setting level.
E Press the [D][SHIFT] Key to make the . = -L_|
SV display flash. \—%—‘ ook n;pi‘
* The setting can be changed when the
SV display starts to flash.
F Use the [A[UP] Key to change the SV N < L
display to "an". w oL vk
G Press the [<@[MODE] Key to switch to the : PRAGC
next parameter and execute initialization. \—4@ . p’;;'v_c?é

* The set value is registered.

* If this operation is performed, all parameters return to the initial settings and current settings are
lost. It is recommended that before performing this operation, the Parameter List at the end of this
manual or some other method is used to record the current set values.
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5.34 Initializing all settings I

H Press the [ J[LEVEL] Key for at least 1 =T
s to return to the initial setting level. \—{17—‘ e

1 s min.
I Press the [_|[LEVEL] Key for at least 1 23y
s to return to RUN level. \—{17—‘ 21y

1 s min.

-
=
=
=
S
s
>
2
=
=
o

=
]
=3
—
S
=
=
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5.35 Limiting Key Operations Protect level

o Y The "key protect" function limits level and parameter changes using
N o ¥ | Y ¢ key operations. There are 4 kinds of key protection. The parameters,
settings, and details of each kind of protection are outlined below.
ing d details of h kind of i lined bel
(RUN.PT) O : Enabled, X : Prohibited
= - = TR ® RUN/adjustment protect
L (Limits key operations in RUN level and movement to
adjustment level.)
(SET.PT)
P Restriction details
x i o,
Ly bogl g o S RUN level Move to th
ove to the
Parameter value | Present | Comparative | oqiystment
(WT.PT) value set value level
LR = o display change
Pl BN B N =
RUN/adjustment - O O O
(ZR.PT) protect { O O X
rin P 5
£ O X X

@ Setting level protect (Limits moving to other levels.)

Restriction details

Move to
initialization,
input adjustment, | Move to the
Parameter Set value display advanced-
@ adjustment, function
= comparative set | setting level
§ values, and
I output test levels
é Setting level g O O
= protect ! O X
[l B ] ]
e ) ol gl g Ep >< ><

@ Setting change protect (Disables changing settings with key
operations.)

Parameter Set value Restriction details
aFF Setting change using key
Setting change protect operations: Enabled
YEPE on Setting change using key
operations: Prohibited

* All protect level parameters and movement to advanced-function
setting level and calibration level can be changed.
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5.35 Limiting Key Operations I

® Forced-zero protect
(Limits key-operated execution and clearing of forced-zero and
tare zero.)

Parameter Set value Restriction details

aFF Forced-zero using key
operations and tare zero
Zero protect execution/clear: Enabled

IrPE an Forced-zero using key
operations and tare zero
execution/clear: Prohibited

Parameter Setting Procedure

A Press the [_[LEVEL] and [<2[MODE] o rlin PE
Keys together for at least 3 s in RUN L{H—H-%)J L| :
level to move to the protect level.

n
1)

3 s min. Dlisplays "L
«"LP" is displayed on the level/bank
display to indicate protect level.

B Press the [<©[MODE] Key several times TR=T
: : : WP .
to display the desired protection. \%‘

* The display shows
setting change protect
as an example.

C Press the [DI[SHIFT] Key to make the TR
SV display flash. L?%—‘ -

D Use the [A[UP] Key to change the SV o~ . o o] z
display. W SR g
%—’.
E Press the [<2[MODE] Key to switch to = PH
the next parameter. %—‘ S T
* The set value is registered.
F Press the [_J[LEVEL] and [<2[MODE] 133y
Keys together for at least 1 s to return @@ “:1-;',::,{0.:
to RUN level. 1'smin.
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I Section 6 User calibration

6.1 About user calibration

6-2

The K3HB-S is calibrated correctly at shipment, so there is normally no
need for the user to calibrate it.

The K3HB-S has a function to calibrate analog inputs that can be used
for user calibration.

OMRON, however, does not accept any responsibility for the results of
user calibration using this function.

Each time data is calibrated, earlier calibration data is overwritten. Be
careful, therefore, because default data is lost when the K3HB-S is
calibrated by the user.

Prepare measuring instruments and equipment for calibration
separately. Refer to each manual for the instruments and equipment
for information on handling the instruments and equipment.



6.1 About user calibration I

Calibration flowchart

User calibration is performed according to the following flowchart.

User calibration is performed for input A if "A" is included in the
calculation and input B if "B" is included in the calculation.

Calibration is performed on both inputs A and B if both "A" and "B" are
included in the calculation.

Input A not included in calculation.

Input A included
in calculation.

| Connect the calibrator and input A and turn ON the power supply. |

| Move to the calibration level. |

| Temporary registration of upper calibration limit for input A. |

v

| Temporary registration of lower calibration limit for input A. |

'

| Registration of temporarily registered input A calibration value. |

¢<

Input B not included in calculation.

Input B included
in calculation.

| Connect the calibrator and input B. |

'

| Temporary registration of upper calibration limit for input B. |

v

| Temporary registration of lower calibration limit for input B. |

'

| Registration of temporarily registered input B calibration value. |

|
<

Recalibrate.

Calibration finished.

Turn ON the power supply again
and check operation in RUN level.

v

| Operation |

(e
w
oD
=
(@)
=8
o
=
Q
==
o
>

The input type that can be calibrated according to this flowchart is the
type selected under "input type A" or "input type B".

To calibrate other input types, switch the setting for "input type A" or
"input type B" in the initial setting level to the target input type and then
perform calibration according to the flowchart outlined above.
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I Section 6 User calibration

6.2 User calibration operation

B Connecting to the Calibrator

Connect the Calibrator (standard voltage generator or standard current
generator) to the input terminal for the input type to be calibrated.

Use a Calibrator with enough precision for the accuracy of the K3HB-
S.

B Key operation procedure
Perform the operation according to the following procedure.

Moving to calibration Parameter Setting Procedure
level

A Move to the advanced-function setting level, press the [L2[MODE]
Key several times and display the parameter to move to the
calibration level.

* The parameter character is "f agu".

B Press the >][SHIFT] Key to make the SV display flash.

* The parameter can be changed when the SV display starts to
flash.

C Use the [A[UP] and [2][SHIFT] Keys to set the password. The
password is " 25 {"(1201).

D Press the [<2[MODE] Key to write the password.

* |f the password is correct, the Unit moves to the calibration level.

e If the password is incorrect, the Unit remains in the advanced-
function setting level and the next parameter is displayed.

c The set value is always 0 after moving

._g from character display to monitor status.

o Move to the calibration level. Change status

= = [l = r =z

S 82 Lrol{l—Es Lnrall

~ SI=I=W== I SI=I=W== 1

D

»n Use the > [SHIFT]

> == == | and [AUP] Keys
<¢ to set the password.

Password doesn't match.

Password matches.
To next parameter

(Does not move to the calibration level.)

Calibration level Set value initialization
a,, [ I
= .4 Il
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6.2 User calibration operation I

Operation in Parameter Operation Procedure
calibration level
A Use the procedure outlined above to . Fdo
move to the calibration level. Ll“ In
* The aging timer is displayed. Di'splays "L,
*The aging timer is a 30-minute
countdown timer that counts until 0 is D P it

reached. / Ly ~ 30
e - /
A calibration record mark will be Calibration

displayed if a user calibration history record mark

exists.
B Perform aging until the aging timer » A4
reaches 0. (If the calibrator needs more ty o

than 30 minutes of aging, extend the
aging until the conditions are met.)

« If the [R[MODE] Key is pressed while
the aging timer is counting down, the
display skips to the calibration upper
limit parameter display.

C Press the [€2[MODE] Key to display the ]
. . L (g ¥]
parameter for the calibration upper %—‘
limit.

* The parameter for the present input
type is displayed. Refer to the table
on the next page for the relationship
between input type and parameters.

* The display will be as shown below if
"A" is not included in the calculation

and the calibration will be for input T -~
IIBII. ":FEU

D The calibrator applies a reference

signal that corresponds to the %
calibration upper limit. D
* Refer to the table on the next page g__?_
for required reference signal values. g
c:)".
E Press the [A[UP] Key. A oo >
U [N R N
* The reference signal is read and "T" 3 J ) o’ nEF
starts flashing. o i flashing
F Press the [A[UP] Key again to P N
temporarily register the calibration W it
upper limit. T
"T"is lit.

¢If the [D[MODE] Key is pressed
instead of the [A[UP] Key, the upper
limit is not registered and the display
changes to the calibration lower limit
parameter.
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I Section 6 User calibration

G Repeat steps D to F to temporarily
register the calibration lower limit. A

e
[y
"
=

O

*When temporary registration has
been completed, the parameter for
registration "5k~ " is displayed.

H Press the [2][SHIFT] Key to make the o]
SV display flash. \—?%—‘ e

* The setting can be changed when the
SV display starts to flash.

na |

I Use the [A[UP] Key to change the set N oL,
value to "HES". \{L\)—‘ Ly uES

J Press the €@[MODE] Key. |
* The calibration value is "registered".

* When there are two inputs, input B is
calibrated next. Connect the
reference device to input B and
repeat steps D to J.

K Turn ON the power again and check
the operation.

@ Input type and parameter/reference signal

Calibration upper limit | Calibration lower limit
Input Input Reference Reference
type Parameters . Parameters .
signal signal
0to 20 mA, A 20 20.00 mA A M 4.00 mA
41020 mA
Oto5V, A5 5.000 V A { 1.000 V
S Al 1to5V
S 5V A 5 | 5000V | A -5 |-5000V
(_tg =10V A 10.000 V L -10.000 V
@ 0to 20 mA, - 20.00 mA H M 4.00 mA
—t 410 20 mA
Oto5V, &5 5 5.000 V b { 1.000 V
B | 1t05V
5V K 5 5.000 V H -5 -5.000 V
+10V L& 0 10.000 V & 0 -10.000 V
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I Section 7 Troubleshooting

7.1 Error displays

PV SV s
. . Description of error Countermeasure
display | display
tnalk Err An unexpected Unit was detected. The mounting position depends on the
Unit model.
Check the Unit's model number and
mount it in the correct position.
tnalk LHE Displayed the first time the power is Press the [_J[LEVEL] key for at least 3
turned ON after mounting a new Unit s to register the new Unit configuration.
or changing the position of a Unit.
d &P Err Display error Repair is necessary.
*1 Consult your OMRON representative.
545 Err Internal memory error Repair is necessary.
Consult your OMRON representative.
EEF Err Error in non-volatile memory Press the [L_J[LEVEL] key in this state
for at least 3 s to return to the factory
settings.
If the problem still persists, repair is
necessary. Contact the point of
purchase or your OMRON
representative.
RErr Normal | In the K3HB-S factory settings, the In the initial setting level, set the input
or operation | input type is set to 4 to 20 mA. When type and other settings to suit the
LErr the power is turned ON for the first application.
*2 after the Unit is purchased, the input is

0 mA if nothing is connected to the

current input terminal, so this error will

be displayed.

Input error Quickly return the voltage/current
input to within the possible
measurement range.

The possible measurement ranges for
each input type are shown below.
0 to 20 MA range:-2 to 22 mA
4 to 20 MA range: 2 to 22 mA
Oto5Vrange:-0.5t05.5V
1to5Vrange: 0.5t0 5.5V
+5Vrange: -551t05.5V
> +10 Vrange: -11to 11V
% Flashing Normal | The input value is out of range or the Quickly return the input to within the
ke on operation | measurement value after scaling is displayable range.
8 885855 either greater than 99,999 or less than [ o scaling value may be
= o -19,999. inappropriate. Review the scaling
,‘_2 13353 value in the initial setting level.

*1. The parameters already set are returned to the factory settings.
If the problem still persists after performing initialization, repair is necessary.

*2. If there is an error in input A only, or if there is an error in both inputs A and B, "A.E~~" is displayed, and
if there is an error in input B only, "&. £~ " is displayed.
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7.2 Countermeasures I

7.2 Countermeasures

Symptoms

Inspection details

Countermeasure

Forced-zero is not executed
when the [AI[UP] Key is pressed.

Is forced-zero protect enabled?

Enable forced-zero protect in
the protect level.

The display remains on "-----
after the power is turned ON.

Is the "startup compensation
timer" parameter set value too
long?

Change this parameter setting
to an appropriate value.

The K3HB-S can have startup
compensation for up to 99.9 s.

Is the HOLD input still ON?

Turn OFF the HOLD input.

If the HOLD input remains ON
and the power is turned ON, the
display remains on "-----
while the HOLD input remains
ON.

The comparative output does
not turn OFF even if the
measurement value returns to
the normal range.

Is the "hysteresis" parameter
setting too large?

Change the setting for this
parameter to an appropriate
value.

Cannot move to the advanced
functions.

Is the operation protected?

Refer to Moving between
Levels: Moving to Advanced-
function Setting Level in Section
5 Knowledge Required for
Setting Parameters for
information on how to clear
protection.

— P.5-2
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I Appendices

Specifications

H Ratings

Power supply voltage

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

Allowable power supply voltage
range

85% to 110% of the rated power supply voltage

Power consumption

100 to 240 VAC: 18 VA max., 24 VAC/VDC: 11 VA/7W max.

Input range (measurement
range)

DC voltage/current (0 to 20 mA, 4t0o 20 mA,0to5V,1to 5V, £5V,
+10 V) 2 channels

Input impedance

Current range: 120 Q max., Voltage range: 1 MQ min.

Absolute maximum rated input

+31 mA (4 to 20 mA, 0 to 20 mA)
+10V(1to5V,0to5V,+5V)
+14.5V (x10V)

External power supply

12 VDC + 10% 80 mA (only for models with external power supply)

Control | Timing input

input Startup compensation
timer input

Hold input

Reset input
Forced-zero input
Bank input

NPN open collector or no-voltage contact signal

NPN open collector or no-voltage contact signal
(only for models with bank input)

A/D conversion method

Sequential comparison system

Output ratings

Relay output: 250 VAC, 30 VDC, 5 A (resistive load)
Mechanical life expectancy: 5,000,000 operations,
Electrical life expectancy: 100,000 operations
Transistor output: Maximum load voltage: 24 VDC, Maximum load
current: 50 mA, Leakage current: 100 pA max.

Display method * Negative LCD (backlit LCD) display
» 7-segment digital display (Character height: PV: 14.2 mm (green/
red); SV: 4.9 mm (green)
Other functions Scaling function, 2-input calculation function, measurement operation

selection, averaging, previous average comparison, forced-zero, zero-
limit, output hysteresis, output OFF delay, output test, teaching,
display value selection, display color selection, key protection, bank
selection, display refresh period, maximum/minimum hold, reset

Ambient operating temperature

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

Ambient operating humidity

25% to 85%

Storage temperature

-25 to 65°C (with no icing or condensation)

Altitude

2,000 m max.

Accessories

2 fixtures, unit stickers, operation manual




Specifications I

B Characteristics

Sampling period One input: 0.5 ms; Two inputs: 1 ms
Accuracy One input: +0.1% FS +1 digit max. (at 23 + 5 °C)
Two inputs: +0.2% FS +1 digit max. (at 23 = 5 °C)
Display range -19999 to 99999
Comparative output response | For one input: OFF — ON 1 ms and ON — OFF 1.5 ms
time (transistor output) For two inputs: OFF — ON 2 ms and ON — OFF 2.5 ms
Insulation resistance 20 MQmin. (at 500 VDC)
Dielectric strength Between external terminals and case
2,300 VAC for 1 min between external terminals and case
Noise immunity 100 to 240-VAC models: +1,500 V at power supply terminals in normal or

common mode (waveform with 1-ns rising edge and pulse width of 1 us/100 ns)
24-VAC/VDC models: +1,500 V at power supply terminals in normal or common
mode (waveform with 1-ns rising edge and pulse width of 1 us/100 ns)

Vibration resistance Frequency: 10 to 55 Hz;
Acceleration: 50 m/s? to 10 sweeps of 5 min each in X, Y, and Z directions
Shock resistance 150m/s® (100m/s? for relay outputs)
3 times each in 3 axes, 6 directions
Weight Approx. 300 g (Linear Sensor Indicator only)
Enclosure rating Front panel: Conforms to NEMA 4X (equivalent to IP66), Rear case: 1P20,
Terminals: IPOO + finger protection (VDE 0106/100)
Memory protection EEPROM (non-volatile memory) Number of rewrites: 100,000 times
Installation environment Overvoltage category I, pollution degree 2 (as per IEC61010-1)
Applicable standards UL3121-1, CSA C22.2 No. 1010.1 (evaluated by UL)

EN61010-1 (IEC61010-1): Pollution degree 2/overvoltage category I
(Evaluated by TUV Product Service.)
EN61326: 1997, A1: 1998, A2: 2001

EMC (EMI) EN61326+A1 Industrial applications
Terminal interference wave CISPR 11 Group 1,
voltage Class A: CISPR16-1/-2
Electromagnetic CISPR 11 Group 1,
interference wave Class A: CISPR16-1/-2
(EMS) EN61326+A1 Industrial applications
Electrostatic discharge EN61000-4-2: 4 kV (contact)
(ESD) : 8 kV (in air)
Radiating radio-frequency = EN61000-4-3: 10 V/m 1 kHz sine wave
electromagnetic field amplitude modulation (80 MHz to 1 GHz)
Burst EN61000-4-4: 2 kV (power line)

: 1 kV (I/O signal line)

Surge EN61000-4-5: 1 kV with line (power line)

: 2 kV with ground (power line)
Radio-frequency electric EN61000-4-6: 3 V (0.15 to 80 MHz)
interference

Momentary power EN61000-4-11: 0.5 cycle, 0°, 180°, 100%
interruptions from voltage dips  (rated voltage)

saoipuaddy
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B Input characteristics

Input type Setting Specified range Accuracy
range

o-20 O0to20mA [-2to 22 mA
4-240 4t020mA [2t022 mA
o-5 Oto5V -0.5t05.5V For 1 input: £0.1% FS = 1 digit max. (for 23+5°C)
-5 1to5V 0.5t055V For 2 inputs: +0.2% FS = 1 digit max. (for 23+5°C)
5 -5to5V -55t05.5V

) -10to10V  |-11to 11V

H Power supply derating curve for sensor (reference value)

Max. current (mA)
140

120

100 \

80

60

40

20

0

20 -10 0 10 20 30 40 50 60
Ambient temperature (C)

* The value for standard mounting. Be careful because the derating
curve differs depending on the mounting.

0
Q
2
©
C
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Available Models I

Available Models

B Base Units
Model Supply Part Applicable sensor | Applicable relay/ | Applicable event
voltage number power supply/ | transistor outputs input boards
output boards boards
100 to K3HB-SSD |K33-CPA K34-C1 K35-1
240 VAC |100-240VAC |K33-A K34-C2 K35-2
24 VAC/ |KBHB-SSD K34-T1 K35-3
vDC 24VAC/VDC K34-T2 K35-4
B Applicable Optional Board
Type Configuration Board Model
Sensor Power Supply/ Output [12-VDC 80-mA model with PASS-output (PASS:SPDT) K33-CPA
12-VDC 80-mA model K33-A
Relay/Transistor Output H/L models with relay outputs (H,L:SPDT) K34-C1
HH/H/L/LL models with relay outputs (HH,H,L,LL:SPST-NO) K34-C2
5 comparative transistor outputs (NPN open collector) K34-T1
5 comparative transistor outputs (PNP open collector) K34-T2
Event Input Models with terminal blocks (NPN open collector) K35-1
Models with terminal blocks (PNP open collector) K35-2
Models with connectors (NPN open collector) K35-3
Models with connectors (PNP open collector) K35-4

Model Number Structure

Base Units and Optional Boards can be ordered individually or as sets.

Base Units Optional Borards
K3HB-S@@ * Sensor Power Supply/Output Boards
®® K33-@
1.Input Sensors Codes @ ,
SD : DC voltage/current input * Relay/Transistor Outputs Boards
K34-@
5.Supply Voltage ®
100-240VAC: 100 to 240 VAC ~ * Event Input Boards
24VAC/VDC : 24 VACVDC K35'%

Base Units with Optional Boards

K3HB-S@-Q@Q@@
O @0@®

2.Sensor Power Supply/Output Type Codes
CPA : 12-VDC 80-mA modele with PASS-output (PASS:SPDT)
A : 12-VDC 80-mA modele

3.Relay/Transistor Output Type Codes

C1 : H/L models with relay outputs (H,L:SPDT)

C2 : HH/H/L/LL models with relay outputs (HH,H,L,LL:SPST-NO)
T : 5 comparative transistor outputs (NPN open collector)

T2 :5 comparative transistor outputs (PNP open collector)

4.Event Input Type Codes

: Models with terminal blocks (NPN open collector)
: Models with terminal blocks (PNP open collector)
: Models with connectors (NPN open collector)
: Models with connectors (PNP open collector)

HWN =
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Model Numbers

K3HB-SSD-@@

f

@

®@

@0
® ®

Basic model
Code Series
K3HB Linear Sensor Indicator

K3HB Series

Input specifications

Code

Input specifications

SSD

Linear sensor input

Auxiliary output

and external power supply specifications

Code Auxiliary output and external power
supply specifications
CPA Relay, SPDT, 1 point, PASS, 12 VDC 80 mA

A

None, 12 VDC 80 mA

Relay/transistor

output specifications

Code Pulse output specifications
None None
C1 Relay, SPDT 2 points: H/L
c2 Relay, SPST-NO 4 points: HH/H/L/LL
T1 NPN open collector 5 points: HH/H/PASS/L/LL
T2 PNP open collector 5 points: HH/H/PASS/L/LL

Control input specifications

Code

Control input specifications

None

None

1

NPN open collector 5 points
(M3 terminal block)

2 NPN open collector 8 points
(10-pin MIL connector)

3 PNP open collector 5 points
(M3 terminal block)

4 PNP open collector 8 points

(10-pin MIL connector)

Power supply specifications

Code

Power supply voltage

100 to 240 VAC

100 to 240 VAC

24 VAC/VDC

24 VAC/VDC




Parameter list I

Parameter list

Enter the set value before using.

Level Parameter name Display Setting range Initial | Unit | Set
value value
RUN/adjustment protect rlnPE [Otod o
Protect Setting level protect SEEPE |Dto? !

LP Setting change protect YEPE |aFF an afF
Forced-zero protect ZrPE |aFF an oFF
Measurement value - | 495955 to 55555 —
Measurement value/ - | 4858589 to 85555 885885
comparative set value HH
Measurement value/ - | 495955 to 55555 99999

Run comparative set value H
Measurement value/ - | 495955 to 55555 ~45888%
comparative set value L
Measurement value/ - | 4958585 to 955955 45599
comparative set value LL
Adjustment |Bank BRAF |Dto " o

LA
Calculation CRL | L2, 3,45 67 I
Input type A Ln-ER |O-20,4-20,0-5, Y-20

i-5,5, 10
Scaling input value A1 cnP Rl | 495955 to 85555 ERHHH
Scaling display value A1 dSP.R | 45959 to 555595 S
Scaling input value A2 cnP RS | 4858585 to 88555 cL 000
Scaling display value A2 d5F.Rg | 4858585 to 88555 canan
Input type B La-kl |O-20,4-20,0-5, Y-20
i-5,5, 10
Initial Scaling input value B1 cnPh (| 48555 to 85555 wooo
setting | Scaling display value B1 d%Pk ! | 49595 to 95955 woon

LU Scaling input value B2 cnPhd | 45555 to 85555 S ong
Scaling display value B2 d5PhS | 48585859 to 5558585 connn
Constant K F | 485585 to 85555 H
Decimal point position dP |oooaa, 00000, |oo.00o

a00.00, a0.000,

Qo000
Comparative output ol -P |marfAL, Zanf LEWEL |narAL
pattern
Move to the advanced- Araw | 4959595 to 55555 o
function setting level

saoipuaddy
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Level Parameter name Display Setting range Initial | Unit | Set
value value
Timing hold Eali-H |nanRL  5-H P-H, man AL
h-H P-P
ON timing delay an-t I to 45955 o ms
OFF timing delay afF-t |0 to4955 H ms
ad,L”SFt’r‘i]tem Zero-limit I-Lin |5FF, Gn SFF
: Lt Zero limit value Ltin-P |Oto 55 o
Step value SEEP |gFF 2,5, 10 oFF
Average type Auli-t |5APL, AouE SAPL
Averaging times Auli-n |1, 2,4, 8, 16, 32,64, | 1
i08, 256,512, 1024
Comparative set value SudSP |aFF an oFF
display
Display refresh period drEF |aFF 05, 1, 2,4 oFF s
Display color selection Latar |Lra-r, brn, FEd-0, |Lra-r
: rEd
Display
adjustment |Display value selection g SP |Pu, ARd, Aln Pu
L Automatic display return rEE [Dto 85 i s
Position meter type PaS-t |aFF, Cal, Cnl-r, |inl
dEu, dEu-r
Position meter upper limit Pa5-H | 4959595 to 55555 85888
Position meter lower limit PaS-L | 4595955 to 55555 49999

A-8
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Level Parameter name Display Setting range Initial | Unit | Set
value value

Comparative set value bank Subn¥ [Dto™ o
Comparative set value OHH SulHH | 45555 to 55555 99999
Comparative set value OH SulH | 455885 to 89555 95888
Comparative set value OL Sull | 45555 to 55555 49999
Comparative set value OLL Sulll | 455885 to 89555 ~45888%
Comparative set value THH Sw tHH | 45555 to 55555 99999
Comparative set value 1H Su iH | 488859 to 555885 95888
Comparative set value 1L Sw il | 4858585 t0 85555 49999
Comparative set value 1LL Su il | 455885 to 89555 ~45888%
Comparative set value 2HH SudHH | 45555 to 55555 99999
Comparative set value 2H SudH | 4558585 to 559555 95888
Comparative set value 2L Sudl | 45555 to 55555 49999
Comparative set value 2LL Sudil | 45555 to 55555 45559

p
Comparative set value 3HH SwIHH | 45555 to 55555 99999
Comparative set value 3H Sw3H | 455885 to 59555 95888
Comparative Comparative set value 3L Su3l | 45555 to 55555 49999
setvalue |Comparative set value 3LL Sudll | 4959595 to 89555 -4895%9
display | Comparative set value 4HH SuMHH | 4959595 to 559559 55959
)

L4 Comparative set value 4H Su™H | 455885 to 89555 95888
Comparative set value 4L SuMi | 45555 to 55555 49999
Comparative set value 4LL SuMil | 455885 to 89555 ~45888%
Comparative set value 5SHH SuSHH | 45555 to 55555 99999
Comparative set value 5H SuSH | 45585 to 59555 95888
Comparative set value 5L SuSL | 45555 to 55555 49999
Comparative set value 5LL SubSLl | 455885 to 89555 ~45888%
Comparative set value 6HH SwbHH | 45555 to 55555 99999
Comparative set value 6H SubH | 455585 to 59555 95888
Comparative set value 6L Swhi | 45555 to 55555 49999
Comparative set value 6LL Subll | 455885 to 89555 ~45888%
Comparative set value 7HH SutHH | 45555 to 55555 99999
Comparative set value 7H Su”iH | 455885 to 89555 95888
Comparative set value 7L 5wl | 45555 to 55555 49999
Comparative set value 7LL SuiLl | 455885 to 89555 458888
Bank copy LaPY |aFF, an afF

Output test | Test input EEEE |aFF, 4925885 t0 aFF
p
LE 995955

A-9
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level.

Level Parameter name Display Setting range Initial | Unit | Set
value value
Set value initialization Lack |aFF, an oFF
PASS output change FPRES |LL, L, PRES, H, HH |PRSS
Err
Hysteresis HY5 |8 to 55955 {
Output OFF delay afF-d |0to {9585 o ms
Shot output SHak |Oto {999 o ms
Output de-energization allt-n |n-a,n-L n-a *1
Advanced- |Output refresh stop a-5EP |aFF an arF
function |Tare zero E-Zr |aFF, an oFF
settings | Zero trimming I-Ern |6FF an aFF
F Previous average HP-F |aFF, an aFF
comparison
Bank selection baH-L |aFF FEMY Eu oFF
Startup compensation S-tAar |00 t0 555 Y
timer
Operation at input error SErr |aFF auEr SEFr SErr
Move to the calibration LAow | 499595 to 85555 HH

*1 Depends on the model.

A-10




Parameter display conditions I

Parameter display conditions

Unit
Level Parameter name Display | Input Output Setting Conditions
<11t04>| <C1> | <C2> i<T1t0 2> <CPA>
RUN/adjustment protect| ~LinPE
Setting level protect SEEPE
Protect ["Setting change protect | ¥k Pr
Forced-zero protect IrPE
Measurement value - A |PASS output change PASS or ERR
[Veasurement aleloomparatiesetvalue b - A
RUN | Measurement valug/comparative set value H -
Weasurement valuelcomparaiiesefvalel |~ -
Measurement valuglcomperafive setvalue LL| o When the Output Unit is only <CPA> change in PASS output = s
Adjustment Bank bAAF Bank selection = KEY
When the Output Unit is <CPA>, change in PASS output # PASS or ERR.
Calculation CAL
Input type A cn-tR Calculation # B
Scaling input value A1 P Al Calculation # B
Scaling display value A2| d5°./2 Calculation # B
Initialization Input type B cn-kth Calculation # A or K-A
Scaling input value B1 | nP.b [ .4 [Calculaion#A orK-A
Scaling display value BT| d5Ps 1| | Caloulation # A or K-A
_Scaling input value B2 | TnPbg| | ] Caleulation A orK-A___ .
Scaling display value B2| 45F.hZ Calculation # A or K-A
Constant K H Calculation = K-A _or K-(A+B)
Decimal point position dP A
Comparative output pattern | gk -F When the Output Unit is <CPA>, change in PASS output # PASS or ERR.
Move to the advanced-function seting level. RAgu When the Output Unit is <CPA>, change in PASS output # PASS or ERR.
Timing hold Eali-H
ON timing delay onck| A | L Timinghold#Normal
 OFFtimingdelay | &aFF-£| |~ Timing hold # Normal or sampling
Zero-limit
Input Zerodimitvalue | LoA-F| | Zerolimt=ON
adjustment Step value
,,,,,, Average type |
Averaging times Auli-n [ ]
Comparative set value display | Su.d5F When the Output Unit is <CPA>, change in PASS output # PASS or ERR.
Display refresh period drEF
Display color selection falar
. Display value selection dc 5P
D'Splay Automatic display return ~EE
adusiment position meter type | Pa5-:| | . .- . |
“Posilon meter upper it | 55 - T Position meter typs # OFF T
Position meter lower limit | Pa5-L Position meter type # OFF
Comparative set value bank | SubnH When the Output Unit is <CPA>, change in PASS output # PASS or ERR.
Comparative set value | o =HH # is the value between 0 and 7 set on the comparative set value bank.
___xHH(0to7) | | | A A i A A When the Output Unit is only <CPA>, change in PASS oufput=HH. ______
Comparative set value Bu xH * is the value between 0 and 7 set on the comparative set value bank
Comparative oo (OO D) L A A A A _|When the Output Unit is only <CPA>, change in PASS output =H. |
p Comparative set value Bu ol # is the value between 0 and 7 set on the comparative set value bank
setvalie *L(x0t07) A _|[When the Output Unit is only <CPA>, change in PASS output= L. _
Comparative setvalue | 5. =LL | | 17U # is the value between 0 and 7 set on the comparative set value bank.
#*LL (:0t07) A |When the Output Unit is only <CPA>, change in PASS output = LL.
Bank copy When the Output Unit is <CPA>, change in PASS output # PASS or ERR.
Output test Test input
Set value initialization
PASS output change
 Hysteresis [ HME
" Oliiput OFF delay | 3FF-d
Shot output
| Output de-energization |
Advanced- Outp%:zf;isrl’; stop
function setting
Previous average comparison
Bank selection A |When the Output Unit is <CPA>, change in PASS output # PASS or ERR.
Startup compensation timer
Operation at input error
Move to the calibration level.
<1to 4> Event Input Items marked may not be displayed due to Unit configuration or settings. Others are always displayed.
<C1> Relay Output (H/L) @ Displayed if the Unit is connected.
<C2> Relay Output (HH/H/L/LL) A Displayed if the Unit is connected and the setting conditions are met.
<T1to2> Transistor Output
<CPA> PASS Output
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About parameters

RUN Level
Measurement value [
» P Comparative set value HH LEVEL
Power ON > 99933 |-19,999 to 99,999 3's min.
i
leasurement stopped -
Protect level Measurement value ad o To the initial
o0 RUN PT: LI+ Comparative set value H g setting level
=L Pl RUN/adjustment protect | LEVEL MODE 33335 ].19,999 to 99,999 —_—
— 2loto2 35 min. ] Advanced-function setting level [ < |
T — g Measurement value ——=]INIT: Set value
SETPT: MODE 19393 Comparative set value L (NN £ [initialization
BE&PL' Setting level protect > 1 : -19,999 t0 99,999 > SFF|OFF, ON
MODE ooz 1+ lM " =
LEVEL MODE leasurement value )
[} S 18 min Comparative set value LL ) 515 5 PASS: PASS output change
YE PE|seting ' 993919999 to 99,999 LL, L, PASS, H, HH, ERR
= £ J~ T |Setting change protect 1 : PR5S
a£E|OFF, ON J l
=) ZRPT: J HYS [HYS: Hysteresis
Bl Forcoc-zoro protect Les:ElY;h R Uit
SEF|OFF, ON ' l
T Adjustment level .
- = | OFF-D: Output OFF dela\
/ EHA BANK: Bank =zl oFF ‘:é 0101999 /
(o]
g A l
* Displayed when bank selection — §
[t is "MEY". CHakE (?Toorés;sghm output -
] LEVEL
IS U Ouut 1's min-_ o the ina
N | -N: Qutput ae- :
oLk -n ﬁngrg’i\lzagio,f’ setting level
n-a|N-O, N-
[
- O-STP:Output
a-5EF refresh stop
4FF| OFF, ON
l
k- =-|T-ZR: Tare zero
SEF OFF, ON
]
= =k~ 7| Z-TRM: Zero-trimming
£ 5| OFF, ON
l
HP-F: Previous average
HP-'F comparison
afF | OFF, ON
]
b = | BNK-C: Bank selection
5FE| OFF, KEY, EV
l
= - = _|S-TMR: Startup
5 £ compensation timer
. 4.4]0.0t099.9
Parameter Display 1= .
[]: Aways displayed, regardiess of model and setting. 3 S.ERR: Operation
5=~ | at input error
[ ]:May not be displayed, depending on the model and setting. 5E--| OFF, OVER, S.ERR
l
== | CMOV: Move to
If Confused during Operation (Except in Protect Level): L 1B the calibration level
21 -19,999 to 99,999
Press the ] [LEVEL] Key for 1 s min. _ y
Returns to the first parameter in the RUN level or the initial setting level.
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Initial setting level Input adjustment level [. {

O
CAL: Calculation = INP.B1: LEVEL < TMG-H:
L Fl'a:: A B, KA A+B, A-B, K-(A+B), R b | Scaling input value B~ |Lessthan 1s Enl- H ;iming hold "
> 5 1B/Ax10000, (B/A-1)x10000 > 008-19,999 10 99,999 —> Pl o topeak
T 1 = P . peak-to-p
- L IN-TA: Input type A - 1|DSPB1: ON-T:
To the initial Lr=ER|0t020mA4t020 mA, d5P b Scaling display value B1 e .
Can rn (=L} ON timing delay
seting level l'-l 0to5V,1to5V,+5V, 10V 1 -19,999 to 99,999 210 to 4.999
&= == '
- o ] INPAT: - o o|NPe2: 1= ST
[N "5'; Scaling input value A1 LW L 1Scaling input value B2 aFF-Florr tir:ning iy
-HuL 219,999 to 99,999 4.Uul |-19,999 to 99,999 210 to 4.999
! ! ! '
50 fr|DSPAT: JEp ¢ J0SPe2 — =
gl <ol il vellv o S HIL [Scaling display value B2 -1 Alzum: zero timit
f155].19,999 to 99,999 G555]-19,999 t0 99,999 OB ZFF|OFF/ON
! INPA2: ! !
= =|INPA2: -
Lo A Scaling input value A2 + |K: Constant K ! o A = F|LIM-P: Zero limit value
0.0051-19,999 to 99,999 £1]-19,99910 99,999 7|0 t0 99
LS pspaz L 1=
¢ s . ) »
QSF’HB Scaling display value A2 dP DP: Decimal point position S‘:Ep STEP: Step value
G460 1-19,999 to 99,999 ooooo|0t04 2£|OFF 2,5, 10
. ! 1
= [ b IN-TA: Input type B - QOUT-P: Comparative output pattern
- (YT I b
LATELN010 20 mA, 41020 mA, allt = P|sandad output, zone output, A L -k |AVG-T: Average type
H-2000to5V, 1105V, 5V, 10V ABAAL |jovel output £ 5Pt | Simple average, moving average
| L1 T
R QMOVIZ the advancedunci A AVG-N: Averaging times
+ This is not displayed in the factory default state. ! "'Eh.n se?iﬁg?ev;a vanced-neton & n, 1,2,4,8, 16, 32.’ &
Change the setting level protection to "0". =1719.999 10 99,999 J 11128, 512, 1024 times
Move to the . . S D,
vanced- L]
fd i. el LEVEL O
unq on Password: -0169 Output test level Lessthan1s LEVEL
setting level. Lessthan 1's
£ £ 5L [TEST: Test input Display adjustment level
SFF|-19,999 to 99,999 5, d5F SV.DSP: Comparative set
= U‘U'FF value display
a OFF, ON
| h
T LEVEL |=
Comparative set value LEVEL Lessthan 1's F|oREF:
d-" l':: Display refresh period
5 kM| SV.BNK: Comparative set value bank 1=F OFF, 0.5s,1s,2s,45s
— o 0 7 . .
= D'Sp'aye,d when banlﬁ selel?uon ==, = | COLOR: Display color selection
! [bnH-] is not set to "OFF". L S 007 | Green (red), green, red (green),
Srn-r|red
= =
LEVEL . 5 F'|DISP: Display value selection
Less than MODE! P, |PV. MAX, MIN
1s
i l
i} l rEF EET: g;tomatic display return
| SVOHH: - i R
E = IXIA H Comparative set E 5 I ,H l POS-T:
59593 |value 0.HH 99939 o Position meter type
= -19,999 10 99,999 = a5-k OFF, incremental,
SVOH: - cnl incremental (reversed),
5 o L"’ Comparative set b o "" H 1 deviation, deviation (reversed)
59553 value 0.H 95539 - POS-H:
3 ) 5
=g 19,99910.99,099 (=3 PBS -H Position meter upper limit
= SVoL s 99533)-19,999 to 99,999
1o o |Comparative set Su (KN l
19333 54568t 59,999 13933 - _) |POSL:
E’ ' Y l F‘DE ~ L [Position meter lower limit
) s |SVOLL: T 48999)-19,999 to 99,999
.. | Comparative set (ORI N 1
-9599 |value O.LL 49999 J
l -19,999 to 99,999 l
"= COPY: "= COPY:
LarPd Bank copy L '3"-_."-" Bank copy
5FF|OFF, ON &FF|OFF, ON
1 1
S

saoipuaddy
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Sampling and comparative output response times

The K3HB-S sampling and comparative output response times differ
depending on the calculations, timing hold type, and, for simple
averaging, the averaging times. Refer to the following description for
details.

H Output refresh period

The K3HB-S repeats input reads, calculation, and judgement output
processing. The output refresh period differs depending on whether
there are one or two inputs, as outlined below.

® One input

 05ms | 05ms K 05ms

[ | | |

Input Input Input Input Input Input
Input A

or
Input B } J J } J
Output  Output  Output Output Output

Input read Every 0.5 ms

Output refresh | Every 0.5 ms

® Two inputs
.05ms  05ms  05ms_ L

Input Input Input Input Input Input Input

Input A

Input B l l l
y !
Output  Output Output Output Output  Output

Input A: every 1 ms

Input read
Input B: every 1 ms

Output refresh | Every 0.5 ms
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B Output response time

The comparative output response time is the sum of the data
processing time and the output (relay or transistor) response time.

® One input

,.05ms  05ms K 05ms

- Data processing
time
CROCRD A [R ] Quiput response

time (See note 1.)

@ Two inputs
 05ms  05ms, K 05ms  05ms

- Data processing
time

Output response
R LR time (See note 1.)

(Note 1.)

For transistor outputs
For one input: OFF — ON 1 ms and ON — OFF 1.5 ms
For two inputs: OFF — ON 2 ms and ON — OFF 2.5 ms

For relay outputs
The relay operation time of 10 ms is added to the transistor output
response times.

H Operation timing examples

Example 1
The Unit operates as shown
in the diagram to the right

for the settings shown in the : 0.5 ;05 . 05 . 05 05
table below. Input  Input  Input  Input  Input input
Calculation A 1 (% (% | | )
Timing hold mode Normal Output utput utput  Output  Output Output
Averaging times (n) Once | Comparative output response time |0.5 ms + output response time (See note 1.)|
Example 2
The Unit operates as shown
. . X 05 : 05 : 05 : 05 : 05 : 05
in the diagram to the right : : : : : : :
for the settings shown in the lnput  Input  Input  Input  Input  Input  Input
table below. Input A

- Input B
Calculation A+B I I I
Timing hold mode Normal Output  Output Output Output Output  Output

| Comparative output response time | 0.5 ms + output response time (See note 1.) |

Averaging times (n) Once

* The output every 0.5 ms is the comparative output corresponding
to the input change for either input A or input B. The input change
for both inputs is reflected in the comparative outputs every 1 ms.
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Example 3

The Unit operates as shown
in the diagram to the right
for the settings shown in the

105:05:05:05:05:05:05:05:05:05:05:

I'nput Ihput Ihput Input Input I'nput Ihput Ihput Ir'1put I'nput Ihput I'nput

table below. Input A
_ Input B
Calculation A+B
Timing hold mode Normal Output Output
- - - ' 0.5 ms x M (averaging times) '
Averaging times (n) | 8times :
simple For simple averaging
. If the number of averaging times is 8, the comparative output that corresponds
averaging to the average for 8 read inputs (4 input A's and 4 input B's) is output.
Comparative output | 4 ms + output response time (See note 1.)
response time =0.5 ms x M (averaging times) + output response time (See note 1.)
Example 4

The Unit operates as shown
in the diagram to the right

05 : 05 : 05 05 : 05 : 05 : 05 :

for the settings shown in the Input
table below.
: 0.5 ms min.
Calculation A " i Output
Timing hold mode Samplin . iTiming input received
g hold : 5
Averaging times (n) Once  Next timing input receive enabled

<—> 0.5t0 1.0 ms Timing input processing time

e—————10t015ms

Comparative output response time | 1.0 1o 1.5 ms + output response time (See note 1.) |

Example 5
The Unit operates as shown
in the diagram to the right

05 : 05: 05 : 05: 05 : 05 : 05 :

for the settings shown in the input  Input Input  Input  Input
table below. Input A
. Input B y
Calculation A+B : Output
Timing hold mode Peak '
hold : :
Averaging times (n) Once Timing input § |_
i +Next timing input
: : : 1Receive enabled
«<——> Timing input processing b
0.5t0 1.0 ms 0.5 ms max.

Comparative output response time | 0.5 ms max. + output response time (See note 1.) |
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Sampling and comparative output response times I

H Relationship between timing signals and reset or hold signals

The following tables show whether or not measurement is performed for each signals timing input, when
timing hold is not set to normal.

® Timing signal and reset signal

TIMING

RESET
Sampling Measured — Not measured | Measured — Not measured | Measurement not possible | Measurement not possible
Other Measurement cancelled | Measurement cancelled | Measurement cancelled | Measurement cancelled

@ Timing signal and hold

signal

Measurement

e

Measurement

Measurement

TIMING

woo | P L | L

Sampling Measurement Measurement Measurement Mneoa%ssgggi\&gt
Measgrri%rgent Measgrr%rgent Measg:i(.(e)rgent
“ > 5% > <

TIMING ]

HOLD B

Other Measurement Measurement Measurement %%%s;ggg?ﬁgt
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No Measurement Status

When no measurement value has been determined, a "no
measurement" status exists. The PV display for no measurement is "~
----"and all outputs are OFF.

L

w i W B8B 86868 5 A no measurement status occurs in the following circumstances.
OO O ™ . .
L T * Immediately after turning ON the power.
- PV display "-----" . .
- All outputs OFF * Immediately after returning to RUN level from any level other than

protect and adjustment levels.
* When the reset signal is ON.
* When the <>[MAX/MIN] Key is pressed for 1 s min.
* While the startup compensation timer is operating.

* If the hold signal turns ON when no measurement has been made,
the no measurement status is held.
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|Index

Adjustment .........ccceiiiiiiiiie 5-2,5-3, 5-4
Advanced-function settings.............. 5-2, 5-3, 5-5
ANalog iNPUL ... 2-9
Automatic display return .............cccoeeeeeeeeeees 5-70
Average processing ......ccceeeeeeiuereeneeen. 1-2, 5-30
Average type ....cccveeeeeeeeiee e 5-31
Averaging times ........cccccvvviiiiiiiiiieeeeee e 5-31

Bank CopY ...uveeeeiiiieeeeee e 1-3, 5-77
Bank selection............c.cvueeeeeiiiiiiiieenenns 1-3, 5-72
Basic application methods ............ccccoevieeennnne 3-1
Bottom hold.........cooevieiiieiiee 5-16, 5-25
Calculation ............cceeeees 3-3, 3-7, 3-9, 3-12, 4-2
Calculation mode .........ccoceeveevvrnnnennen. 3-5, 3-10
Comparative output pattern .................. 1-3, 5-36
Comparative output status indicators.... 1-4, 5-51
Comparative outputs..........cccecueenne 2-6, 4-3, 5-51
Comparative set value...................... 5-2, 5-3, 5-4
Comparative set value display.............. 1-3, 5-64
Component names and functions ........... 1-2,4-2
Constant K.......oooiiiiieiee e 3-7

Decimal point position

................................ 3-3, 3-7, 3-9, 3-12, 4-3, 5-15
Display adjustment..............ccoeeeee. 5-2, 5-3, 5-4
Display adjustment level ..........cccceovvvvveviienennnns 3-4
Display color selection .............ccccoeveees 1-3, 5-65
Display refresh period......cccccceeevvinnnnens 1-3, 5-60
Display value selection ......................... 1-3, 5-62
DrawouUL.....cccooe i 2-4
Eventinput........cccooii 2-8
External dimensions............ccccooooiiiiiiiiienee 2-2

Forced-zero.................... 1-2, 3-2, 3-5, 3-10, 5-53
Forced-zero protect.........ccocevviiiiiiiiiiiinenenn, 5-81
HOLD input .....cceviiiiieieiiieee e 5-16, 5-46
HYStEresis . .uuvveeciccie e 1-3

Initial setting level ................... 3-3, 3-7, 3-9, 3-12
Initialization........cccooveveeeiiiiiiieeen 5-2, 5-3, 5-4
Input adjustment...........ccooeeeeeeeeee 5-2,5-3, 5-4
Input adjustment level............. 3-3, 3-7, 3-9, 3-12
Input calculation........ccccceevieiiii 1-2
[T o T UL =Y ¢ (o ] R 5-49
Input type....... 3-3, 3-7, 3-9, 3-12, 4-2, 5-10, 5-11
Key protection..........cccoviiieiiiiiiienc e 1-2, 5-80
LCD field of ViSioN..........cccocveeiiiieiieeecieee e 2-4
LEVEL K@Y ...veiiiiieieie et 1-4
Level output......ccooviiieiiiiee e 5-36
Level/bank display .........cccoooevieneeriieniineeen. 1-4
Max/Min hold ..........cooveieeiiieeenee e 1-3
MAX/MIN KEY.....vveeirieeireee e 1-4
MODE KEY ....oeieiieeiiree e 1-4
Mounting method..........ccciiiiiiiiiiiiieeee, 2-3
Moving average.........ccccovvveeeeiiie e 5-30
Normal........ccooveeiiiiieeeeee 3-7, 5-16, 5-25, 5-41
OFF timing delay ........ccooceviiieiiiiiieeeeen, 5-25
ON timing delay .........coceeeereniiriiee e, 5-25
Operation at input error ..........cccocceeerieennnnn. 5-23
Output de-energization...........ccccecuueeeee 1-3, 5-51
Output OFF delay ......cccoovieeeiiieeiieene 1-3, 5-44
Output refresh stop.......ccoeeeeviienicienne 1-3, 5-47
Output test.......ccccvveenneee 1-3, 5-2, 5-3, 5-4, 5-71
Panel cutout dimensions ...........cccccoeceeeeenene 2-2
PASS output change ........ccccocceeeeenneen. 1-3, 5-49
Peak hold........ccooeeviiiiiiiiiees 5-16, 5-17, 5-25
Position meter..........cccoeeeenne... 1-3, 1-4, 3-2, 5-67
(Lo Y=Y =YW o] o] | 2-6
Previous average comparison ...........ccccceeeee... 1-2
Protect .....eeveeiieeeee 5-2, 5-3, 5-4
VA0 117 o] = | 1-4
RESET inpUt....ccooiiiiiee e 5-16, 5-20
RUN ... 5-2
RUN IeVel ....cooeeeeeeeieeieeeeeee, 3-3, 3-6, 3-11

RUN/adjustment protect ...........ccceeveeernienne 5-80



Sampling hold ............ 3-3, 3-12, 5-16, 5-17, 5-25

Scaling............. 1-3, 3-8, 3-7, 3-9, 3-12, 4-2, 5-12
Sensor pOWEr SUPPIY ...eevrvereeereeeeeeeeeeeeeneeeee e 2-6
Setvalues ........eeeviiiiiiiii 5-6
Setting change protect........cccccevviiiiiiineenn. 5-80
Setting initialization ........cc..occociiiiine. 5-78
Setting level protect .......cccooceiiiiiieiine, 5-80
SHIFT KEY .o 1-4
Shot output.....cceeveeeeeeiiiiciiiieeee, 1-3, 5-41, 5-44
Simple average .....ccocccveveveviieeeeenciee e 5-30
Standard output ..........ccccciiiiii 5-36
Startup compensation timer.................. 1-3, 5-21
Status indicators .........cccceviiiiiinin 1-4
Step value...eeeveeeeei e 1-2, 5-63
SV disSplay ...cceeeeeeeiieicieeeee e 1-4
SV display status indicators............ccccuvvveeennn. 1-4
Tare Zero0.....ceeeeeeeeeeieeeeeeeeee e 1-2, 5-54
Teaching ..o, 1-2, 5-15
Timing delay......coccceeeeiiiiiiee e 1-2
Timing hold ............. 1-2, 3-8, 3-7, 3-9, 3-12, 5-16
TIMING INPUL.....coiiiiieiieie e 5-16
TiMING INPUL ...oeeiiiieee e 3-8
UP KEY it 1-4
User calibration ..........ccccceiiiiiiiiiiiiiee 1-3
Using terminals ..........ccoooiiiiiiiiiiiieeciieeeeee 2-4
WIFING e 2-6
Zero-limit ..., 5-28
Zero-trimming..........cceveeeeeieniiiieeeeenn. 1-2, 5-57

Z0NE OULPUL....eeiiiiiiiiee et 5-36
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