PREFACE

This User’'s Manual provides you with information necessary
for use of the K3GN series of digital panel meters.

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

General Precautions

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

(1) Environments deviating from those specified in this manual

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

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

s N
About the Contents of the Manual

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

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

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

©® Signal Words

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

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

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

/A\WARNING

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

/\CAUTION

©® Safety Notices

/A\WARNING

Do not touch live terminals of the product.

Doing so may result in electrical shock.

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

Do not disassemble, repair, or modify the product.

Doing so may result in electrical shock, fire, or malfunction.

/\CAUTION

Do not allow pieces of metal or wire clippings to enter the product.

Doing so may result in electrical shock, fire, or malfunction.

Do not use the product in flammable or explosive atmospheres.

The service life of the output relays varies depending on the switching capacity and
switching conditions.

Consider the actual operating conditions and use the product within the rated load ang
electrical service life.

Otherwise, contact welding or burnout may result.

Do not overload the product.

Doing so may damage or burn out the product.

Always maintain the power supply voltage within specifications.
Otherwise, the product may be damaged or burnt out.

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

Take appropriate safety measures in case the product malfunctions.

Otherwise, a serious accident could occur if a malfunction of the product prevents
comparative output from being generated.

Tighten the terminal screws to a recommended tightening torque of 0.5 N-m.
Loose screws may result in product failure or malfunction.
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Safety Precautions

©® Observe the following precautions to ensure safety.

1)
@)

(3)

4

©)
(6)

)

®)
9)

Do not connect anything to unused terminals.

Be sure to check each terminal for correct number and polarity before connection.
Incorrect or reverse connection may damage or burn out internal components of the
product.

Do not install the product in such an area that is subject to the following:
e Dust or corrosive gases (e.g., sulfuric or ammonia gas)

e Condensation or icing due to high humidity

¢ Outdoor conditions or direct sunlight

e Strong vibrations or mechanical shock

+ Water flooding or oil splashes

¢ Direct heat radiation from any heat source

» Rapid temperature changes

Do not block heat dissipation from the product, i.e., allow sufficient space for heat
dissipation.
Do not block the ventilation holes on the back of the product.

Do not use paint thinner for cleaning. Use commercially available alcohol.

Use a 24VDC power supply. Be sure that the rated voltage is reached within 2 seconds
after the power is turned ON.

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

When installing the product inside a panel, be sure that the temperature around the
product (not around the panel) does not exceed 55°C.

If the product is subject to radiant heat, use a fan or other heat removal measures so that
the temperature of the surface of the product exposed to the radiant heat does not exceed
55°C.

Store the product within the specified ambient temperature and humidity ranges.

Do not lay heavy objects on the product during use or storage.
Doing so may deform or deteriorate the product.

(10) Conduct aging for at least 15 minutes after turning ON the power for correct measure-

ment.
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Installation and Noise Prevention Tips

@ Installation

(1) Install the product in a horizontal position.
Inclined installation may hinder ventilation around the product, resulting in deterioration
in measuring accuracy of the product.

(2) Mount the product to a panel that is 1 to 5 mm thick.
Mounting the product to a thinner panel will reduce the resistance to shock and vibration
and may result in a malfunction of the product.

® Noise prevention

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

(2) Attach surge absorbers or noise filters to nearby devices that generate noise (particularly
motors, transformers, solenoids, magnet coils, and other devices that have a high
inductance component).

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

Use of separate wiring ducts or shielded cables will also be effective for noise prevention.

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

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

<Examples of noise prevention schemes>

Line filter

I I
I I

24VDC__ I I Power Digital Panel
I

s_upply Meter

Shielded cable

Signal Digital Panel
input Meter

gV 77

<
Y

K Connect in the direction that /
best reduces noise.
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. Alphabetic Characters for Setting Data

This manual uses the following alphabetic characters for setting data.

ARl e || d]|E F L | H || 3 H LA
A/B| C/ DIE|FIG|H|]I |J | K|L|M
LT =T I - T Y - I+ Y - I - R
NI IO|IP| QI R|S|T|U|V W|X|Y | Z
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CHAPTER

1 INTRODUCTION

This chapter provides an overview of the product.

1.1 Ma|n Featureg s s srererereitttitiiiiiisstsnastntasannnns 2
1.2 Model Number Legend. ................................... 4
1.3 |/O C|rcu|ts. ............................................... 5

Input Circuit Diagrams/Output Circuit Diagrams/
Internal Block Diagram
1.4 Parts Name and Function ................................. 7
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I CHAPTER 1 INTRODUCTION

11.MainFealiigs I

=
=)
—
O
>
o
o
1
—
=

The K3GN is a digital panel meter that is capable of converting an input signal
into a digital value and displaying it on the main indicator.

The main futures of the product include the following.

Measurement This feature measures an input signal and displays it as a digital value.

An analog value (voltage/current), a rotational speed (pulses), or digital data
received via communication function can be selected as an input signal.

Voltage/current
o = "]
‘\ ON/OFF :::‘ERO
@ i]= > O—1 > “sBEREEE
ORI R
T T —> O_
RS485
PLC
PC
Scaling This feature converts an input signal into a
desired physical value Readout
. . . 100kP:
The figure on the right shows a scaling example 2
where input signals from a pressure sensor
ranging from 4 to 20 mA are converted into
values ranging from 0 to 100 (kPa). Scaling will okPa Input
enable you to handle physical quantities easily 4mA 20mA

and intuitively.

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

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

ccccc K3GN
= SHsRARARE e %=
[ (=) ®Y ™ “ >
Three types of comparative outputs are available: those produced at the OUT
upper-limit value, the OUT lower-limit value, and both the OUT values.

OUT upper
limit value

OUT upper
limit value

————————————— OUT lower Ry S A
limit value
ouT
_____________ lower A - - /- _____1|

limit

value
Comparative output Comparative output Comparative output

Comparative output Comparative output Comparative output produced at
produced at the OUT upper produced at the OUT lower the OUT upper and lower limit
limit value limit value values
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1.1 Main Features I

Process This feature enables a process value
Value Hold [© be held while the external eventp\'/zfjss
input stays ON.

The outputs are also retained.

=
=
A
(@]
o
c
(]
=
o
=

HOLD input

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

The forced-zero function can be activated by usin@™ad key on the front panel,
via the event input terminal, or communications.

Process

Forced-zero value / &< Measurement value

(shifted value) \ after executing the

forced-zero function

ZERO input

Display Color  This feature allows programming of the display color. In the example shown
Change below, the display color is programmed so that it changes from green to red when
a comparative output turns ON. The display color can also be programmed so that
it changes red to green or is fixed to red or green.

L []
o
OUT1 value g 4

Communi- This feature allows the host PC to read process values from the product or
cation read/write various parameter settings from/to the host PC.

The host PC provides logging of measured data and remote control to the product.

]

485 =232C

SsHARARS

LR

[ (=) ®©3) )

BsRAAA8E

[ © )]




I CHAPTER 1 INTRODUCTION
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K3GN-LOO-0 24VDC

1.2 Model Number Legend ——

O] @ 6 6 ®
| Model name
Symbol Description
K3GN 1/32 DIN Digital Panel Meter
Pulse input type
Symbol Description
N NPN input
P PNP input
Analog input type
Symbol Description
D DC voltage/current input
Output type
Symbol Description
C 2 relays (2 SPST-NO)
T1 3 NPN open collectors
T2 3 PNP open collectors
Communication
Symbol Description
(Non) (Not available)
FLK RS-485 interface
—— Power supply
Symbol Description
24VDC 24VDC
Input type Output Communication Power supply Model
2 relays None K3GN-NDC 24VDC
DC voltage/| (2 SPST-NO) RS-485 K3GN-NDC-FLK 24VDC
current
or NPN 3 NPN None K3GN-NDT1 24VDC
open collectors RS-485 K3GN-NDTI-FLK 24VDC
24VDC
2 relays None K3GN-PDC 24VDC
DC voltage/| (2 SPST-NO) RS-485 K3GN-PDC-FLK 24VDC
current
or PNP | 3 PNP None K3GN-PDT2 24VDC
open collectors RS-485 K3GN-PDT2-FLK 24VDC
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1.3 1/O Circuits I

1.3 1/0 Circuits

H Input Circuit Diagrams

® Analog Input

Voltage input

® Event Input/Puise Input

24VDC+ d_> ®

HOLD/ZERO
Pulse

J>_ | 2.35KQ

NPN input

B Output Circuit Diagrams

® Contact Output

—_——— e e
|
|
|
| —
To AD
Current (8 * +
|
|
60Q
COM
|
|
-
Current input
24VDC+
2 35KQ
HOLD/ZERO
Pulse 4.7KQ
I
2 O
24VDC-
PNP input

COM
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I CHAPTER 1 INTRODUCTION

Microcomputer

=
o
— -
S ©® Transistor Output
o
o
o —_——— Y — — e — — - —,
[—
= com
ouT1
[ / ouT2
& PASS
}\N E
el : PASS
79 ouT2
}r ouT1
com
NPN output PNP output
H Internal Block Diagram
!
i Key Display *
‘ l T Transistor
} output
| O
b—b Input circuit —» AD > —»{ Drive circuit x
T pu u convertor O
Analog input
terminal
! O
i
) . N Output Contact
1 EEPROM [« [—»{ Drive circuit circuit —>® output
‘ Lo~
|
|

7 Tl G T
A ITA A

Communi- |
le| Drive circuit cation |¢——— O
driver ;
Control Waveform Communi-
O—»| input M recitification cation
Event input circuit circuit terninnal *3
pulse input 'y I
terminal s T |
Constant-voltage Constant-voltage
circuit 1 circuit 2

—— e
e

Power supply
circuit

*1 Available only for the product with transistor output
i *2 Available only for the product with relay output

*3 Available only for the product with communication interface
Operation
power supply
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1.4 Parts Name and Function I

1.4 Parts Name and Function §
Operation indicator Operation indicator 2
section Main indicator section
] | |

oninon K3GN i |
QUTE [T 970 170 070 70 100 S 2ERO
OUTZ )= g==y == @ e @ [ HOLD
Lovel o S}/I:I::: ‘-’o ‘-’o ‘-’o ‘-‘o ‘-‘ ] (;MVV
indicator |
S (=) (3 P
4 A X v

.

Level key

Mode key Shift key Up/Zero key

Name

Function

Main indicator

Displays a process value, parameter code, or set value.

OUT1

(Comparative output 1

Is on when comparative output 1 is ON, and off when
comparative output 1 is OFF.

ouT2

(Comparative output 2

Is on when comparative output 2 is ON, and off when
comparative output 2 is OFF.

(Process value hold)

Stays on while the process value is held, and off at all other t

SV Stays on while a set value is displayed or being changed, and off
(Set value) at all other times.
Stays on while a set value that can be taught is displayed, and
T blinks during teaching.
(Teaching) At the callbratlon.level, stays on W!‘ll|e a callbratlgn value is
Operation displayed, and blinks _wh|Ie the calibration value is read.
indicator Stays off at all other t.|mes. _ .
sections ZERO Is on when zero-shifting by forced-zero operation is active.
(Forced-zero) Turns off when forced-zero operation is canceled.
HOLD

Imes.

Is on while data reading and writing via communication interf
are both enabled.

If the product has no communication function, this indicator ig
always off.

hCe

CMwW Is off while data writing via communication interface is disablgd.
(Communication Data reading is enabled even if this indicator is off provided tlhat
writing) the product has the communication function.

Level indicator

Indicates the current level.

Level key Use to change one level to another.
Mode key Use to select a parameter.

Use to check the set value of a parameter or enter the changp state
Shift key when the parameter is displayed.

Use to select the digit that can be changed while shifting the
value.

bet

Up/Zero key

Use to change the set value in the change state.

Use to execute or cancel the forced-zero operation when a pjocess
value is displayed.
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CHAPTER

2 INSTALLATION
AND CONNECTION

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

21 |nsta||ati0n ................................................ 10
Dimensions/Panel Cutout Dimensions/
Installation Procedure

22 |/o Termina| Connections ................................. 12
Terminal Arrangement/Terminal Connection
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I CHAPTER 2 Installation and Connection

2.1 Installation

=
o - -
= B Dimensions
o
=T
o
= Size of characters displayed - —
on the main indicator —I:r\— = [BE
N/
[ I =
B 2]
C E |
3.6mm YLL \m[ﬂg ﬁ
FIE
- | | HE]|
)
le 48 N NI 80 >
3 F/ 1] ® * O
f 11 l
— ¥ o
s AT S ] =
O O ™
8|S o8 HEEEE 5 < ) — N
=~ [ —
L e —
[ — 6
H
[ [T 1T |
O—15 ) A=
= Units in mm
B Panel Cutout Dimensions
Separate mounting (units in mm) Gang mounting (units in mm)
« 60 min. > (48 x No. of products -2.5) *° R
o A
x N
NV
E 2459 The products cannot be made waterproof
Q| |« = > when gang-mounted.
9(\‘!
N
N

Fit the product into a rectangular panel cutout, put the adapter on the product from
the rear end all the way to the panel, and tighten the screws of the adapter to
secure the product.

When gang-mounting the products, make sure the ambient temperature of the
product falls within the specified limits.
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2.1 Installation I

H Installation Procedure

(1) Fitthe product into a rectangular panel cutout.

(2) If you want to make the product waterproof, use the watertight packing as
shown in the figure below.
Note that the watertight packing is direction-sensitive.

=
w
—
=
—
—
>
=
l o]
=
1 C | S — Jo
1 —
:> = T
— 1 [—1
1 [—1
Y o

— P o
1 —
—] (:
—
— o
H

(4) Tighten the two screws of the adapter in alternate order to a tightening torque
of 0.29 to 0.39 N-m.

~—_|

=

[
\

m—
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I CHAPTER 2 Installation and Connection

2.2 1/0 Terminal COnnecti_

B Terminal Arrangement

C

Without
communication
function

NC NC

Relay
output

With
communication
function

RS485

B (+) AQ)

C[}
®

|

OuT1 NC ouT2 CoM

tran

OOOOE®);

NPN

-
Y bt .

OuT1 PASS ouT2 CoM

N X
NPN K—O_
input Con;T\I/\éocltage LL_A‘* OUTL  PASS  OUT2  COM
Event input or E:rt e @ @ 12
pulse input sistor
output ’
N K
Control
PP | VDG .
o 20 55— m E—®
Event input or nput Voltage Current
pulse input Analog input
TerNrglnaI Name Description Applicable model
-0 Operation Operation power supply terminals All models
power supply
Depending on parameter setting:
Event input | e Hold the process value.
-0 or e Serve as input terminals for the forCEqZ3GN-ND - 24VDC
pulse contact/ zero or forced-zero cancel operation. -
input e Serve as pulse input terminals when the
____________ input type is set to "pulse".
®-0® K3GN-PD_-_ 24VDC
@®-0 Analog input | Voltage/current analog terminals All models
@-® Communication| RS-485 communication terminals K3GN-_D_-FLK 24VDC
_eoe Provide comparative output. | K3GN-_DC-_24VDC |
. Provide PASS output in addition to
. Cognuﬂa[ﬁ“ve OUTL/OUT2 (comparative output 1/2) | K3GN-NDT1-_ 24VDC
when the product is of transistor output | K3GN-PDT2-_ 24VDC
type.

H Terminal Connection

Wire the terminals using M3 crimp contacts of the type shown below.

i 5.8
. .

O , 5.?3 mm max.

i @audin.fr
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2.2 1/0O Terminal Connections I

® Power Supply

19Y0) [oYuIoYa) Connect the following power supply to termin@sand®@.
| o OEWW Supply voltage: 24vDC
Operating voltage range: 85 to 110% of the rated voltage
Power consumption: 2.5W (at max. load)
Note that, when turned on, the product will require the operation power supply t
have more power supply capacity than rated.
If multiple products are used, the power supply must be able to afford to suppl
power to the products.

NOILVTIVLSNI

©® Event Input or Pulse Input
1970} "oV LY EYE) Apply the event or pulse signal to termin@sand @ if the product is of NPN

IE_QL)-Iﬁ' input type, or terminal® and® if the product is of PNP input type.
NPN input
(O[O

H_‘“l_*ﬂ 55 Control
ontrol power
o'e IIYaYeY
0100 {0I616] Control power | Ay _# 24VDC 4 5o
PNP input 24vDC Event or
pulse input Event or
pulse input
NPN input type PNP input type

The input equipment connected to these terminals must meet the following

conditions.
Transistor output ON residual current: 2.5V max.
OFF leakage current: 0.1 mA max.
Current leakage with
transistor turned ON: 15 mA min.
Relay output Load current: 5 mA max.
® Analog Input
1910} [OTLIaYE) The following table shows the analog ranges and applicable analog input
W terminals.

Current input Analog range Positive side | Negative side
[O-O-OOO] 4 to 20 mA/O to 20 mA ® ®
|rov—ev1'glr.@| 1to 5V/0 to 5V @ ®

Voltage input +5V @ ®

+10V @ ®

The maximum absolute ratings for analog input are as follows.

Be careful that these ratings must not be exceeded even for a moment.
4 to 20 mA/O to 20 mA:  £30 mA

1to 5V/0to 5V: +13.5V

15V: +13.5V

+10V: 126V
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CHAPTER 2 Installation and Connection

©® Communication

9.0, |[oIoIoID] Connect the communication cable to termings and if using the
||| communication function.

AZASASYE | ANZASTANYY
RS-485 connections can be one-to-one or one-to N. A maximum of 32 units
(including the host computer) can be connected in one-to-N systems.

The total length of the communication cables should be up to 500 m.

Use shielded twisted-pair cables (AWG 28 or thicker) as the communication
cables.

Be sure to turn ON the terminator switches only in the devices at each end of the
transmission line.

RS232C RS232C-RS485
——=_____| interface convertor

Terminator ® Terminator
120Q (1/2Q) 120Q (1/2Q)
718 718 718
®)(A) ®® | ® A
K3GN K3GN K3GN

(No. 1) (No. 2) (No. 31)

Match the communications format of the K3GN and the host computer. If a one-
to-N system is being used, be sure that the communications formats of all devices
in the system (except individual unit numbers) are the same.

Chapter 7 explains how to set the K3GN communication format. Refer to your
computer's manual for details on changing its communications settings.

® Comparative Output

[ OHEERXS Comparative output is produced at termin@igo ©.
l ,| ,l If the product is of relay output type, termir@@lis not used.
Transistor output Loads connected to the product and the power supply for the loads must be rated
|| om® & | as follows.
KD-D-CHEDE-®)

AZASASY | AVATANA

Relay output ?é ?é
y outpu g g
Q Q
[a] [a)
3 3 3 Tzl 3
S S __< L ) S| S S 4=/ &
— —l— — _l_
: : < . < . < .
sE) <%, E?éiE?éiE?éi PNP
IS A= QEIVRE QE
9—10—1D—12 9 —10—(1D)—12
OUT1 NC OouT2 COM OUT1 PASS OUT2 COM

Relay output type Transistor output type

The <_+_> connection causes the current to flow in the direction opposite to

indicated by the arrows.

AUDIN -ttt ki Gt Qi al 00 Sl 2 0.6 Gl Gl Ol il et St el S e i ittt R il @ a U N fT
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3.1
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3.3
3.4
3.5
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APPLICATION
EXAMPLES

This chapter shows some examples of product applications.

Monitoring the Remaining Quantity of Soups++«ssreresrers 16
Monitoring the Load Current of a MotaF: =+« ssveveevanenss 18
Monitoring the Quantity Of DuUSt= ===+ seeerrnereeeeeeeees 20
Monitoring the Internal Pressure of a Tamk:=++«ssteeeneees 22
Monitoring the Rotational Speed of a Motof:+++vseveveess 24
Using the Product as a Digital Indicator for PLG: +«+«+x+x+- 26
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I CHAPTER 3 APPLICATION EXAMPLES

3.1 _Monitoring the Remaining Quantity of Soup

Application
. 4 to 20mA |
Ultrasonic sensor
1) E4PA-LS50-M1 K3GN-NDC
- |
z =
% - Comparative output 1
§ <100% p (lower-limit action)
(11}
€
£
S ——
Exa|
. «20% —
l Cup (S) l
LI

e The remaining quantity of soup is monitored.

¢ The soup level is measured with an ultrasonic displacement sensor.

» The K3GN indicates the remaining quantity of soup on a percentage basis.

» Four measurements are averaged for stable indication.

e Comparative output 1 is produced as a lower-limit action signal. When the
remaining quantity of soup reaches 20% (lower limit), the “Replenish” indicator
turns on.

Wiring

Comparative output 1

Ultrasonic displacement
sensor

Current
input

Black 4 to 20mA

Brown (+)

Blue (-)

Operation 24VDC
power supply I_

AUDIN -ttt ki Gt Qi al 00 Sl 2 0.6 Gl Gl Ol il et St el S e i ittt R il @ a U N fT
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3.1 Monitoring the Remaining Quantity of Soup I

Parameter Setting  Set the parameters of the K3GN as follows.

Level Parameter Set value
Lk AnAL L
rAnLE H-28
L) H.a0
Initial setting 5P i i
Pl canf
d5Pc o >
m o
af ooooo § o
allk Ik ia % )
Advanced-function setting Aol v r ;
Operation setting GlE ! ¥ »Q

Set the analog output characteristic mode of the sensor to “decrease”. For details
on sensor setting, refer to the Operation Manual for the sensor.

Operation

Remaining quantity
of soup

OUT1 lower

imtvalueg === —— - - SN - —————— -

Comparative
output 1

e Comparative output 1 turns on when the remaining quantity of soup decreases to
20%.




I CHAPTER 3 APPLICATION EXAMPLES

3.2 Monitoring the Load Current of a M ol0r

Application
Power supply
24VDC
Signal input power supply
ooo
= Electro- |00 0O >
o ﬁ magnetic [ g
= relay
<< Qo
O =
a >
& w 0 to 10A AC 10:1 current v Comparative
J ﬁanSformer v omronK3GN > output 1
< OUTIT 1 4= §=0 10 §=0 §=4 CIZERO (upper-limit action)
P I LS e =
0to 1A 4 to 20mA Comparative
~ 0 XM | @B | [, “oue
Current transformer (lower-limit action)
K3FK-CE-1A-R K3GN-NDC
¢ The load current of a motor is monitored.
e A 10:1 current transformer is used to detect the motor current.
e The current transformer K3FK-CE-1A-R is used to adapt the input current to a
K3GN analog range.
» The K3GN indicates the load current in units of amperage to two decimal places.
o Comparative output 1 is used to generate an upper-limit action signal and
comparative output 2 is used to generate a lower-limit action signal.
e The OUT upper-limit value is set to 6.00A and the OUT lower-limit value is set
to 3.00A.
Wiring
Comparative  Comparative
output 1 output 2
Line side
KN
K " Com Current
input
< Signal
<> output
| -
= &
- - 4
Current protector Operation
K3FK-CTM power
supply
Load side -
K3FK-CE-1A-R
‘I I_ 24VDC
AUDIN i i i ; ; bl i imimiiaio @audin. fr
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3.2 Monitoring the Load Current of a Motor I

Parameter Setting  Set the parameters of the K3GN as follows.

Level Parameter Set value
Ln-k AnAL L
rAALE H-240
crP oo
d5°P.! ]
Initial setting cnf2 ool
d5P.2 non
aF Soo.o0
ok E He
olEdk La
e N} BN ) Zrut
Operation setting St e
alitd 300

m
=
=
o
i
m
w

For details on the parameters, refeCtdAPTER 5

Operation

Signal input Jﬂ

OUT1 value _
(Upper limit: 6.00)

OUT2 value _
(Lower limit: 3.00)

Load current ——

OPERATION.

Approx.
1 sec.

Measurement

Indication

Comparative

Current value indication

output 1

Comparative

output 2

e Turning the power on causes inrush current to flow through the motor. But the
K3GN does not produce superfluous output in response to the inrush current
because it does not perform measuring operation for approx. one second after

turn-on.

e Comparative output 1 turns on when the current flowing through the motor
reaches 6.00A.
Comparative output 2 turns on when the current flowing through the motor
decreases to 3.00A.

NOILVIITddV




I CHAPTER 3 APPLICATION EXAMPLES

3.3 Monitoring the Quantity of Dust

Application
To the air
0 to 1500ppm

@ % Comparative output 1
—» (upper-limit action)
omon_K3GN Crusher power
J 4 to 20mA outS &y oy o0 o I SRS reduction command
I

Ol AL LT BT
U= GIEAZ AN S

Comparative output 2
L (upper-limit action)

Crusher stop command

(72}
-
o
=
2
L

/7 v
% 7

K3GN-NDC

=
o
[
<
1]
-
o
o
<t

Analog photoelectric
sensor E3SA

Dust collector

¢ The quantity of dust exhausted from a dust collector into the air is monitored.

» The analog photoelectric sensor E3SA is used to detect the quantity of dust.

¢ A dust quantity of 0 to 1500 ppm corresponds to an E3SA output of 4 to 20 mA.
» The K3GN indicates the quantity of dust in units of ppm.

o Comparative output 1 is used to generate an upper-limit action signal that
reduces the crusher power.

e Comparative output 2 is used to generate another upper-limit action signal that
stops the crusher.

e The OUT 1 upper-limit value is 800 ppm and the OUT2 upper-limit value is
1000 ppm.

» Eight measurements are averaged for stable indication.
e The hysteresis is set to 10 for stable output in the vicinity of the OUT set values.

Wiring
Comparative Comparative
output 1 output 2
Analog photoelectric
sensor E3SA
—> Blaz(\l:kto 20mA CcOoM Current
input
Stripes of orange/purple
Brown (+)
Blue (-) -
Operation _|I_ 24VDC
power supply
AUDIN V i ; - . . - y i @audin.fr
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3.3 Monitoring the Quantity of Dust I

Parameter Setting  Set the parameters of the K3GN as follows.

Level Parameter Set value
Lk RnFit I
rARLE H-28
cnf. | Hao
a5P. 1 o
Initial setting cnfZ ca.08
d5hZ 500
aF Goo0o0 >
alik ik HC E 3
SUkdk HC =5
Aul g A
Advanced-function setting HYS ! D 5 C;)
HY5Z 0
o : . ot | 8048
peration setting FTY: i

For details on the parameters, refeCtdAPTER 5 OPERATION.

Operation
Hysteresis
OUT2 value y
(Upper limit: 1000) Hm R o L L A L L T\
OUT1 value ———-\! _____ (_\_/____ __________//_\_/_ _____ I

(Upper limit: 800) /\/\/\/

Dust quantity

Comparative
output 1

Comparative
output 2

e Comparative output 1 turns on when the dust quantity reaches 800 ppm.

¢ When comparative output 1 turns on, the crusher power is reduced until the dust
guantity decreases to within the specified range.

e Comparative output 2 turns on when an accident causes a sudden increase in
dust quantity to 1000 ppm.

 When comparative output 2 turns on, it provides an emergency stop to the
crusher.
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I CHAPTER 3 APPLICATION EXAMPLES

3.4 Monitoring the Internal Pressure of a Tank

(72}
-
o
=
2
L

Application

4 )

ooooo K3GN

4 to 20mA outio r =) ) SZER0
0 to 980kPa |} » =g BEEEH

Pressure sensor O
E8BAA-M10

K3GN-NDC-FLK

RS485®RS232C

\ J Host PC

Tank

e The internal pressure of a tank is monitored.

e The pressure sensor EBAA-M10 is used to detect the pressure in the tank.

e A pressure of 0 to 980 kPa corresponds to an ESBAA-M10 output of 4 to 20 mA.
» The K3GN indicates the pressure in units of kPa to one decimal place.

e The communication function of the K3GN enables remote monitoring of the
pressure on the host PC.

e The status of comparative outputs is read by the host PC at a remote site.

o Comparative output 1 turns on when the pressure reaches 550.0 kPa, which
generates an upper-limit action signal.

e Comparative output 2 turns on when the pressure decreases to 100.0 kPa, which
generates a lower-limit action signal.

Wiring

To host PC
via RS-485

Pressure sensor

E8AA-M10
Black 4 to 20mA COM Current
EE: input
Brown (+)
Blue (-)

Operation ‘||_ 24VDC
power supply

AUDIN -ttt ki Gt Qi al 00 Sl 2 0.6 Gl Gl Ol il et St el S e i ittt R il @ a U N fT
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3.4 Monitoring the Internal Pressure of a Tank I

Parameter Setting  Set the parameters of the K3GN as follows.

Level Parameter Set value
Ln-k AnAL L
rAALE H-2f0
crF ! a0
g5P. 1 0
Initial setting cnf2 ool
g5P.z2 S804
aF oooo.0 >
olk It H E 3
SUED L ) = —
[ PR} g gt L =0
Vi _ = ' U X
[ xi=] { E :|
L LP5 S& (e
Communication T " =
setting LEn !
Shek c
Prid Eukn
e N} BN ) [l N ]
Operation setting L "“'L_',','_',ﬁ
DUL‘C" [I*JANE]

Set the communication parameters according to the host PC setting.
For details on the parameters, refeCtdAPTER 5 OPERATION.

Operation

568.8kPa
OUT1 value -

(Upper limit: 550.0)

534.2kPa

Tank pressure

OUT2 value

Variable
MRC SRC type Address Bit position No. of elements
‘ Command 1 ‘ | "01" | "01" | "Co" | "0001" | "00" | "0002" |
MRC SRC  Response code Current value Status
‘ Response 1 ‘ | "01" | "01" | "0000" | "000014DE" | "00000400"
14DEH (5342 in decimal) (PASS output ON)
Variable
MRC SRC type Address Bit position No. of elements
‘ Command 2 ‘ | "o1" | "01" | "Co" | "0001" | "00" | "0002" |
MRC SRC  Response code Current value Status
‘ Response 2 ‘ | "o1" | "01" | "0000" | "00001638" | "00000100"
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1638H (5688 in decimal) (Comparative output 1 ON)

e The host PC reads the current value and the status from the K3GN at regular
intervals.

Of command and response frames, only text fields are shown in the above figure.
For details on communications, refefGBlAPTER 7 COMMUNICATIONS .
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I CHAPTER 3 APPLICATION EXAMPLES

3.5 Monitoring the Rotational Speed of a Motor

Application
Power supply
24VDC
| Signal input power supply
oo
Electro- ooo P
magnetic LILI 11
relay
Current
0to 10AAC  [transformer
10:1 A4 Comparative
J </ omnon_K3GN — output 1
ouTIO [ DIZERO -limi il
> L, ougﬁggggg Shets (upper-limit a.ctlon)
<\ 0 t(c;lA . zfl to 20mA @@ Coomu{)ﬁ?gve
Ulg‘?:nK_éaé‘i X{ger K3GN-NDC l (lower-limit action)
Comparative
omronK3GN — output 1
nn gﬂj\%ggggsgééﬁs (upper-limit a.ction)
Proximity sensor CO 9> A= 'Coorzgfur?gve
E2E-X1R5E1 (lower-limit action)
K3GN-NDC

¢ |n addition to the load current monitored in the application shown in Section 3.2,
the rotational speed of a motor is also monitored with an additional K3GN.

o A four-toothed wheel is installed on the motor shaft to allow detection of its
rotational speed.

e The proximity sensor E2E-X1R5E1 converts motor shaft rotations to on/off
pulses.

» The K3GN indicates the rotational speed in terms of rpm.

e A startup compensation timer is used to prevent superfluous output from being
produced until the motor reaches a designated speed (for five seconds after
startup).

e Comparative output 1 is used to generate an upper-limit action signal.
Comparative output 2 is used to generate a lower-limit action signal.

e The OUT1 upper-limit value is set to 3500 rpm and the OUT2 lower-limit value
to 1000 rpm.

» The auto-zero function is used to enhance the lower-limit response.

(A speed of 150 rpm or less is automatically shifted to zero).
= Comparative Comparative
WII'IIIg output 1 output 2

—| Black
Pulse input

Brown (+)
Proximity sensor
E2E-X1R5E1 Blue (-)

Operation _II_ 24VDC

power supply

i i ; ; ; : ; i i @audin.fr
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3.5 Monitoring the Rotational Speed of a Motor I

Parameter Setting  Set the parameters of the K3GN as follows.

Level Parameter Set value
Ln-k Pt 5E
P-F-E S-
LrF oo
Initial setting d5P Saon
aF ooooo
allk Ik He
allk2k 1a
Ad d-fi ti tti Alita. G. i
vanced-function settin U= =
I 5-kar 50
Y 1 acrr
Operation setting olit | :'E:"’
Dl'_n'_'E' :LILH'.-I'

For details on the parameters, refeCtdAPTER 5 OPERATION.

Operation
Signal inpuﬂﬂ

OUT1 value
(Upper limit: 3500)

OUT 2value ___
(Lower limit: 1000)

Motor speed ——

5 sec.

Measurement

Indication Current value indication

Comparative
output 1

Comparative
output 2

¢ The startup compensation timer works for five seconds after the motor power is
turned on. This prevents superfluous output from being produced by the
K3GN.

¢ Comparative output 1 turns on when the motor speed reaches 3500 rpm.
Comparative output 2 turns on when the motor speed decreases to 1000 rpm.

m
=
=
o
—
m
w

NOILVIITddV
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I CHAPTER 3 APPLICATION EXAMPLES

3.6 Using the Product as a Digital Indicator for PLC__

Application
SIS O O O S
R5232C®RS485 svo 833.3-3.3 dcmw
()N
PLC K3GN-NDC-FLK
e The K3GN is used as a digital indicator for PLC data.
» The display color of the K3GN main indicator is set to “always green”.
e The process value is displayed without scaling.
Wiring
To PLC
via RS-485

Control power
supply

Parameter Setting  Set the parameters of the K3GN as follows.

Level Parameter | Set value
L=k Ak
cnf. | 49585
Initial setting ,_'-/SP, i 13333
cnf. | 99355
da5P. 1 99355
aF Go000
U-ng {
LP5 95
Communication setting LEA "
Shet c
Priy Eukn
Advanced-function setting] 5l 5~ ra

Set the communication parameters according to the host PC setting
For details on the parameters, refeCldAPTER 5 OPERATION.
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3.6 Using the Product as a Digital Indicator for PLC I

Operation

@ "-53" @"11342" (3 "28500" @"54321"

Update of input value —|_| |_| |_| |_|

Indicationj -53 X (i34 X JB500 X Sy32i >

Variable Bit
MRC SRC type Address position No. of elements Current value o %
Command®| "01" | "02" | "c2" | "0000" | "00" | "0001" | "FFFFFFCB" | § p
FFFFFFCBH (-53 in decimal) % ‘:;
Variable Bit ha
MRC SRC type Address position No. of elements Current value w O
=
cOmmand®| "01" | "02" | "c2" | "0000" | "00" | "0001" | "00002CAE" |
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
2C4EH (11342 in decimal)
Variable Bit
MRC SRC type Address position No. of elements Current value
Command®| "01" | "02" | "c2" | "0000" | "00" | "0001" | "00006F54" |
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
6F54H (28500 in decimal)
Variable Bit
MRC SRC type Address position No. of elements Current value
Command@| "01" | "02" | "c2" | "0000" | "00" | "0001" | "0000D431" |

D431H (54321 in decimal)
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CHAPTER

4

4.1
4.2
4.3

INITIAL SETTING

Typical applications of the product include a process meter,
tachometer, or an indicator of digital data from PLC/PC.

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

Using the Product as a process metar «+««svseeevsecanns 30
Using the Product as a Tachometer =« ssstesrerenreaenses 32
Using the Product as a Digital Indicators««s+secevseeevses 34
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I CHAPTER 4 INITIAL SETTING

4.1 Using the Product as a process meter s

The following example shows the flow of initial setting for the product that is used
as a process meter.

Setting example:
Input signals ranging from 1 to 5V is scaled to readouts ranging from Q to
100 kg.
Comparative output 1 is produced when the process value (readout) reaches
70.0 kg.
Comparative output 2 is produced when the process value (readout)
decreases to 50.0 kg.

Readout
100.0kg Comparative \ Normal Comparative
output 2 range output 1
0.0kg 50.0kg 70.0kg

1.000V 5.000V Input signal

Flow of Initial Setting

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

The product is factory set to have an analog input range of 4 to 20 mA.
If an input that falls outside this default range is received, the main
indicator of the product will read5E~~" and blink, indicating an
“input range over” error occurs.

[ [Note] J B. Set “input type” to “analog”.

The input type, analog range,

scaling factor, and decimal 1. Make sure the main indicator displays a process value (the product is
point position should be set in at the operation level)

this order. ' .

Otherwise, auto-initialization Then press thie ] key and hold it down for at least one second.
of parameters may result in a The product will move to the initial setting level.

failure in parameter setting. - . A

If you specify the scaling 2. Set parameten‘n-£” to “AnRLL".

factor and then the input type,

for example, the analog « " g g "

range and the scaling factor C. Set analog range” to "1 ~ 5V".

are initialized automatically. _
1. Set parameterA~LE" to “ I-5".

D. Specify the scaling factor.

1. Set parametern”. I to
2. Set parameterd5f. " to “4

3. Set parametennf.2” to “5.000".
4. Set parameterdSF.2” to “ 000"

E. Specify the decimal point position.

1. Set parameterd?” to “aaaa.a”.

AUDIN -ttt ki Gt Qi al 00 Sl 2 0.6 Gl Gl Ol il et St el S e i ittt R il @ a U N fT
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4.1 Using the Product as a process meter I

The number of
measurements for averaging
and the hysteresis can be
changed if required.

These parameters are to be
set at the advanced-function
setting level.

F. Set“OUT1 value type” to “upper limit” and “OUT2 value type” to “lower

limit”.
1. Set parametergiit LE” to “HC".
2. Set parametergtitcE"to “La”.

G. Setthe OUT1 value to “70.0” and the OUT2 value to “50.0".

1. Make sure the main indicator displays an initial setting level parameter
(the product is at the initial setting level).
Then press thie ] key and hold it down for at least one second.
The product will move to the operation level.

2. Set parametergiit " to “7I0.0".

3. Set parametergiit<” to “50.0".

H. Bring the product into measuring operation.

Clear All

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

For details on how to clear all parameters, refedeaotion 5.16 Clearing All
Parameters

For details on parameter setting, refeCtd APTER 5 OPERATION.




I CHAPTER 4 INITIAL SETTING

4.2 Using the Product as a Tachometer s

The following example shows the flow of initial setting for the product that is used
as a tachometer.

Setting example:

The speed of a conveyor belt is indicated in terms of m/min.

Four pulses are generated per rotation of the rotor.

The diameter of the rotor is 12 cm.

Comparative output 1 is produced when the speed reaches 10500 m/min
Comparative output 2 is produced when the speed decreases to 9500 m/min.

——— m/min

Q"é\ . .
< : Comparative Normal Comparative
Msz output 2 range output 1

9.500 10.500

CQ ':D:'— m/min m/min

How to Determine the Scaling Factor
Determine the scaling factor as follows.

Rotor rotational speed (rpm)
= Input frequency (Hz)/Number of pulses per rotation x 60

Belt Speed (m/min)
=7 x Rotor diameter (m) x Rotor rotational speed (rpm)

Hence the belt speed is given as

Belt speed (m/min) = 3.14159... x 0.12 x 60/4 x Input frequency (Hz)
=5.654866... x Input frequency (Hz)

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

Belt speed (m/min) = 5654.866... x Input frequency (Hz)

To minimize the scaling operation error, select such an
input frequency that allows readouts to contain th@adout
largest possible number of digits. In this example, thesgsag
input frequency is set to 10 Hz so that the readout is
56549.

10Hz Input
signal

Flow of Initial Setting

The input type, pulse A. Check wiring for correct connection and power the product on.
frequency, scaling factor, and

decimal point position should . ;
be set in this order. The product is factory set to have an analog input range of 4 to 20 mA.
Otherwise, auto-initialization If an input that falls outside this default range is received, the main
of parameters may result in a indicator of the product will read%€~~" and blink, indicating an

failure in parameter setting. “input range over” error occurs.
If you specify the scaling

factor and then the input type,
for example, the pulse
frequency and the scaling
factor are initialized
automatically.

AUDIN -ttt ki Gt Qi al 00 Sl 2 0.6 Gl Gl Ol il et St el S e i ittt R il @ a U N fT

32



4.2 Using the Product as a Tachometer I

B. Set “input type” to “pulse”.

1. Make sure the main indicator displays a process value (the product is
at the operation level).
Then press thie 1 key and hold it down for at least one second.
The product will move to the initial setting level.

[

2. Set parameten‘~n-£” to “PULSE".

C. Set “pulse frequency” to “30 Hz".

1. Setinitial setting level paramete? F~£” to “ 30",
This is because this application is expected to involve an input
frequency of approx. 2 Hz and not more than 30 Hz.

D. Specify the scaling factor.

1. Set parameter»” to “ 18.00".

E. Specify the decimal point position.

1. Set parameterd?” to “ao.oon”.

F. Set“OUT1 value type” to “upper limit” and “OUT2 value type” to “lower
limit”.

1. Set parametergiit LE” to “HC".
2. Set parametergtitcE"to “La”.

G. Setthe OUT1 value to “10.500” and the OUT2 value to “9.500".

1. Make sure the main indicator displays an initial setting level parameter
(the product is at the initial setting level).
Then press thie ] key and hold it down for at least one second.
The product will move to the operation level.

I C i,

2. Set parametergiit " to “ {1500,
3. Set parametergiit<” to “5.5080".

The number of measure-
ments for averaging and the
hysteresis can be changed if
required.

These parameters are to be
set at the advanced-function
setting level.

H. Bring the product into measuring operation.

Clear All

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

For details on how to clear all parameters, refedeaotion 5.16 Clearing All
Parameters.

For details on parameter setting, refeCtd APTER 5 OPERATION.




I CHAPTER 4 INITIAL SETTING

4.3 Using the Product as a Digital Indicator. for PLC Data_

The following example shows the flow of initial setting for the product that is used
as a digital indicator for PLC data.

Setting example:

Full span OH to OFAOH (0 to 4000 in decimal) of a PLC analog input unif
scaled to 80.0 to 120.0 mm and displayed.

Comparative output 1 is produced when the process value reaches 110. mm.
Comparative output 2 is produced when the process value decreasgs to
90.0 mm.

is

Readout

120.0mm Comparative Normal Comparative
\ range /
80.0mm output 2 \ 9 d output 1

90.0mm 110.0mm

0 4000 Input signal

Flow of Initial Setting

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

The product is factory set to have an analog input range of 4 to 20 mA.
If an input that falls outside this default range is received, the main
indicator of the product will read%€~~" and blink, indicating an
“input range over” error occurs..

di=ap B. Set “input type” to “remote”.
Setting “input type” to

“remote” sets the adjustment
level parameter “downloading

1. Make sure the main indicator displays a process value (the product is

(communication writing)” to at the operation level).

“enable” automatically. Then press the ] key and hold it down for at least one second.
The "CMW" indicator on the The product will move to the initial setting level.

front panel will be illuminated.

2. Set parametenn-£"to “rak”.

The input type, scaling factor,
and decimal point position -
should be set in this order. 1. Set parametern”. " to “&".
Otherwise, auto-initialization

C. Specify the scaling factor.

of parameters may result in a 2. Set parameterdSF. " to “BOD".
failure in parameter setting. 3. Set parameten"P.2” to “H000".
If you specify the scaling

factor and then the input type, 4. Set parameterdSF.2” to “ 200"

for example, the scaling
factor is initialized D
automatically. -

Specify the decimal point position.

1. Set parameterd?” to “aooo.a”.

E. Set“OUT1 value type” to “upper limit” and “OUT2 value type” to “lower

limit”.
1. Set parametergiit {E” to “HC".
2. Set parametergtitcE"to “La”.
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4.3 Using the Product as a Digital Indicator for PLC Data I

F. Specify communication parameters.

1. Make sure the main indicator displays an initial setting level parameter.
Then press thie ] key.
The product will move to the communication setting level.

2. Set parameteid-na” as appropriate.
Exercise care to avoid assigning the same ID number to more than one
K3GN when connecting multiple products to one host PC.

Set parameters#5” to the same value as in the host PC.
Set parameter‘E~" to the same value as in the host PC.
Set parameterSh. £ to the same value as in the host PC.
Set parameter- £ 4" to the same value as in the host PC.

o oA w

G. Setthe OUT1 value to “110.0” and the OUT?2 value to “90.0".

1. Make sure the main indicator displays an initial setting level paramete
Then press thie 1 key and hold it down for at least one second.
The product will move to the operation level.

2. Set parametergiie " to “ { 100",

3. Set parametergiit<” to “S0.0".

diE3p H. Bring the product into measuring operation.
The number of measure-
ments for averaging and the
hysteresis can be changed if
required.

These parameters are to be
set at the advanced-function
setting level.

Clear All

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

For details on how to clear all parameters, refedeaotion 5.16 Clearing All
Parameters

For details on parameter setting, refeCtd APTER 5 OPERATION.
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I CHAPTER 5 OPERATION

-1.lexgls S

In this manual, setting items of the product are grouped into seven levels as

follows.
Level Description Measurement
This level allows parameter setting for
protection against unauthorized or inadvertent
Protect Yes

key operation. Access to protected levels or
setting items is disabled.
This level represents the normal operation state
in which the product can accept input signals
and provide comparative outputs. Not only
Operation readout of the current process value but als® Yes
access to or changes of OUT set values are
allowed at this level.
The product enters this level at power-on.
This level permits communication writing to
be enabled or disabled. Even if
communication writing is disabled, reading i$
always enabled.
If your product has no communication
function, this level is not available.
This level allows initial setting of the input
type, analog range, scaling factor and the like.
Available only for the product with
communication function.
This level allows setting of the baud rate, ward
Communication | length and other communication parameters.
setting Available only for the product with
communication function
This level allows setting of the number of
Advanced- measurements for averaging. Customizatipns
function setting | such as a change in display color are also
possible at this level.
This level allows user calibration.
Note that user calibration could cause
deterioration in measuring accuracy of the
product.

Adjustment Yes

@

Initial setting No

=
=
-
<
o
L
o
o

No

No

Calibration No

During operation of the product, the level indicator designates the current level.
Alphabetic characters shown on the level indicator and their corresponding levels
are shown below.

o o Alphabetic character Level
=i g F [arotect level
(OFF) Operation level
> A djustment level

Initial Eetting level
Eommunication level
Advancecﬁunction level
ser calibration level

Ol e B (X

[
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5.2 Moving among Levels I

5.2 Moving among Lev

Power ON

*2
— 1 ¥ ¥ ¥ [Hekeys | — B [Jkey  cccccceemnn-
(=N ) Adjustment
| Operation level level
= eve
—— Release
the ke
Hold T+ Y
keys down Hold (] key down
fo*r15 sec. Release for at least 1 sec.
the key
jm Ny O
Protect level O |
Hold C+&3 - -
keys down for at | T
least 1 sec. Hold [ key
down for at

Continue holding (1 key

least 1 sec. down for at least 2 sec.

*2
L] key R .
Initial setting . Communication
level setting level
*1 The hold-down time can be changed using Clkey
the "move to protect level" parameter.
Hold (] key Password *2 This level is not available
down for at "-0169" if the product has no
least 1 sec. communication function.
Advanced-
function setting
level
Password

"01201"

Calibration
level

Power the product off and then on again to exit from calibration level.

o
i)
m
2
>
=
o
4




I CHAPTER 5 OPERATION

Moving to the
protect level

Moving to the
adjustment
level

Moving to
the initial
setting level

Moving to the
communication
setting level

=
=
-
<
o
L
o
o

Moving to the
advanced-
function

AUDIN -ttt ki Gt Qi al 00 Sl 2 0.6 Gl Gl Ol il et St el S e i ittt R il @ a U N fT

40

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

To return from the protect level to the operation level, presd thé&d keys
simultaneously and hold them down for at least one second.

Press thé | key at the operation level.
When you release the key, the product enters the adjustment level.

To return from the adjustment level to the operation level, press tkey.

Press thé | key and hold it down for one second.

The main indicator starts blinking.

Continues holding the key down further for at least two seconds.
The product will return to the initial setting level.

To return from the initial setting level to the operation level, press thieey and
hold it down for at least one second.

Press thé_] key at the initial setting level. (Release the key within one second).
When you release the key, the product enters the communication setting level.

To return from the communication setting level to the initial setting level, use the
[Tkey.

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

Procedure

A. Move to the initial setting level and press fEkey to display the
"advanced-function setting level" parameter.

¢ Parameterfaaw” will appear on the main indicator.

B. Press the®] key to cause "0" to appear on the main indicator.

C. Press th&>] key again to allow the password to be changed.

D. Use thd®] and”zrd keys to enter a password of “~0169”.




5.2 Moving among Levels I

E. Press the&el key to save the password.

¢ If the password is correct, the product enters the advanced-function setting level.

¢ If the password is incorrect, the product remains at the initial setting level and its
main indicator displays the next initial setting parameter.

- S - - - -~ - L
T LT SN | T
o (L) =y A< =3 Lio BT
l Use ] and keys to
. enter the specified
. Incorrect password password.
entered
Next parameter at the Correct password entered
initial setting level 1
Advanced- o - -, O
function setting |5F o M 5

level

o
i)
m
2
>
=
o
4




I CHAPTER 5 OPERATION

5.3 Parameters

Power-on

=
=
-
<
o
L
o
o

Setting items at each level are call@drameters’.

Use the<@ key to select a parameter.

If the input range is changed, some parameters are set to default values.
Therefore, set the input range first.

Protect level

4[ ]7

kel Operation/adjustment lockouts
Initial setting/communication lockouts
[cel Setting change lockout

*8

Forced-zero lockout

Press [+l keys and hold
down for at least 5 sec.

'S

~

[<el Current value

*1
[cel OUT1 value
SUE H |2

[<el OUT1 upper-limit value
*2

OUT1 lower-limit value
*3

< OUT2 value

*4

[<@ OUT2 upper-limit value
4

[<@ OUT2 upper-limit value

] ]
Adjustment level s
S

Communications writing control

Press [+l keys and hold
down for at least 1 sec.

Press [ key and hold

 down for at least 1 sec.

4[ Initial setting level ]7

A3

Press [ key and hold

down for at least 3 sec.

b 4

I Move to advanced-function level

=] i =
4( Communication setting level J*Si

Communication unit No.

Baud rate

Word length

Stop bits

I Parity bits
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5.3 Parameters I

4[ Advanced-function setting level ]7

o
i)
m
2
>
=
o
4

Press [ key and hold
down for at least 1 sec.

b 4

I [l Move to calibration level

Password Password "01201"
"-0169" [

Calibration level

*

=

Displayed when parameter "OUTL1 type" is set to "upper or lower limit".

*2 Displayed when parameter "OUT1 type" is set to "upper and lower limits.

*3 Displayed when parameter "OUT2 type" is set to "upper or lower limit".

*4 Displayed when parameter "OUT2 type" is set to "upper and lower limits.

*5 Accessible when the product has the communication function.

*6 Displayed when parameter “input type" is set to "analog".

*7 Displayed when parameter "input type" is set to "pulse”.

*8 Displayed when parameter "input type" is set to "analog" or "remote".

*9 Displayed when parameter “initial setting/communication lockouts" is set to "0".
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S-A.SeLalligs I

Parameter settings are callexst values.
Set values include those consisting of “numerics” and “alphabets”.

A state in which a set value is being displayed on the main indicator is diléed “
monitor state”.
A state in which a set value can be changed is cdltedchange staté

Perform the following steps to display or change a set value.

Procedure

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

=

e When the product is in the monitor state, “SV” in the operation indicator section
is illuminated, indicating the readout on the main indicator is a set value.

B. If you do not want to change the set value, pres&ahieey in the monitor
state to go to the next parameter.

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

=
=
-
<
o
L
o
o

¢ A digit that can be changed will start blinking.

di=E3Pp D. Use thd>] andA%zd key to change the set value.

During setting of operation or

adjustment level parameters, ¢ If no key is operated for five seconds, the product saves the current value and
the return action of the returns to the monitor state automatically.

product varies depending on
the “display auto-return time”

setting. E. Press th&e key to go to the next parameter.
The display auto-return time
defaults to ten seconds. e The change in setting is saved in memory.

If the “display auto-return

time” is set to less than five
seconds, €.g. three seconds, Monitor state Change state
no key operation for three ‘L > >
seconds in the change state —— 2 A 2 S ———

- 9 = Y Il Y 1= Nl = N X I =
will return the product to the 35 L0748 NS5  ILLiE NS5 Iy
current value display mode, 1 i
not to the monitor state. I Use the > and

keys to change the set
‘ ‘ value.
To next parameter "SV"is illuminated.  If no key is operated

for 5 sec., the set
value is saved and
the product returns to
the monitor state.
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5.5 Operation Level I

5.5 Operation Level

Operation Level

B Viewing and Changing OUT set values

-2 0 The operation level allows you to check and change OUT set values.
D W) | The product continues measuring in the middle of checking and changing OUT set
values.
bl N I N N |
cie Procedure
A. Press th&= key several times until parameter OUT2 is displayed on thg
bl N I Y | in indi
COdE L main indicator.
e N | B. Press th&>] key to display the OUT2 value on the main indicator.
L) Yy
¢ The product enters the monitor state and shows the OUT2 value on the main
-0 =0 indicator.
I I g gl | e “SV”in the operation indicator section is illuminated, indicating the value shown
on the main indicator is a set value.
-0 ) ¢ If you simply want to check the set value, proceed toEtep
D ] g g

C. Press th&3] key in the monitor state to cause the product to enter the
change state.

¢ A digit that can be changed will start blinking.

o
i)
m
2
>
=
o
4

D. Use thé®] andAz=d key to change the set value.

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

E. Press thé&a key several times to return to the current value display mode.

e The change in setting is saved in memory.

I Current value

= [ e N | =
o L.al 1o

= l Monitor state Change state

_—

g@ Zpe 12 NELEE Y I Il =N N ) =
B DK B ’ & v.uuu%:’{ﬁ 1ALl E

T . I Use the 3] and Az

keys to change the set
‘ ‘ value.

2@ Ty 8 o If no key is operated
o LiLiL b o "SV"isilluminated.  for 5 sec., the set

value is saved and

the product returns
to the monitor state.




=
=
-
<
o
L
o
o

I CHAPTER 5 OPERATION

Available OUT set values and their indications are as follows.

OUT set value Indication Description
- When the process value increases or decreases
1 X1

OUT1 value aus to this value, comparative output 1 is providef.
OUTlVl;?l?:r'“mlt allk | When the process value falls outside the ranfe
OUT1 lower-imit specified by these values, comparative outpyt 1

value alik i is provided.
- When the process value increases or decreafes
'

OUT2 value sl to this value, comparative output 2 is providep.
OUTZVl;ﬁE):r'“mIt P When the process value falls outside the range
OUT?2 lower-imit specified by these values, comparative outpyt 2

value ok is provided.

B Forced-zero operation

The forced-zero operation is
not available if the input type
is set to "pulse”.

If the key on the front
panel is used for executing
the forced-zero operation, the
forced-zero process is stored
in EEPROM. But if the
forced-zero operation is
executed via the event input
terminal or communications,
the process is not stored.

If the current value is not
normal (e.g., the input signal
is invalid, the process value is
outside the displayable
range, or no measurements
are made), the forced-zero
function is inoperative.

46

The forced-zero operation allows you to shift the current value to zero forcedly.
For details, refer t€tHAPTER 6 FUNCTION DESCRIPTION .

Procedure (for forced-zero operation)

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

e The current value will be shifted to zero.

e “ZERQ” in the operation indicator section is illuminated, indicating the current
value has been shifted to zero.

Procedure (for forced-zero release operation)

B. Press théVzx key and hold it down for at least one second when a shifted
value is displayed.

¢ The shifted value will be restored to the current value.

e “ZERQ" in the operation indicator section will go off, indicating the current
value is no longer shifted.

ZERO is illuminated.

=Tl B B R = RELE .
B C3°.J8 ’\2 LIL(E

X

Press key and hold
it down for at least 1 sec.
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5.6 Communication Writing Control I

5.6 Communication Writi

Adjustment level

" Communication writing can be enabled or disabled.
[ gy Communication reading is always enabled, irrespective of this parameter setting.
Parameter| Set value Description
(CMWT) —2eScrption__
rr Communication writing is
FouL o disabled.
L= - Communication writing is
on enabled.
Procedure
dIE3p A. Pressthé ]key at the operation level to moye % oo T T o
No operation for ten seconds to the adjustment level. o LMi-ta
at the adjustment level T appears.
causes the product to return o “~" will appear on the level indicator, indicating
to the current value display the product has entered the adjustment level.
mode at the operation level
t tically. .
adfometicaly B. Press thé®] key to display the set value of the % oo el 4=
parameter on the main indicator. LI L~
) ) |- "SV" is illuminated.
¢ The current set value will appear on the main
indicator. e
L)
3
C. Press th&] key again. % oo = &
mr [=] =
)
¢ The set value will start blinking, indication the =

product is in the change state.

D. Use thé®z=d key to change the set value.

o0

E. Press th&el key to save the change.

ooo
o

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

F. Press thé_]key to return to the operation
level.

ooo
=]
-
\a”
L
X
2
O
ooo

t #
|
|
|ooo
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5.7 Key Protect Setting

Operation/
Adjustment

Protect level

Key protect includes “operation/adjustment lockouts”, “initial setting/communica-
tion lockouts”, “setting change lockout” and “forced-zero lockout”, and allows

restrictions on various setting changes.

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

=
=
-
<
o
L
o
o

Lockouts

Initial Setting/
Communication
Lockouts

Setting Change
Lockout

Operation level Move to
Parameter| Set value Curr_ent value OUT_ set value adustment level
display display
5] Enable Enable Enable
oFPE ! Enable Enable Disable
2 Enable Disable Disable
This types of key protect restrict the "moving among levels" operation.
Move to Move to
Parameter| Set value MOV? to initial communication ad.vanced_-
setting level - function setting
setting level
level
o Enable Enable Enable
L PE { Enable Enable Disable
c Disable Disable Disable

This type of key protect restricts the key operation for setting changes.

It prohibits the product from entering the change state, except that the following

operation is allowed.
- Changes in set values of all parameters at the protect level
- Move to the advanced-function level
- Move to the calibration level

Forces-zero
Lockout

Parameter| Set value Key (_Jperatlon for
setting changes
e E,'FF E_nable
- o Disable

This type of key protect restricts the key operation that activates or deactivates the
forced-zero function.
It has no effect on forced-zero operation via the event input terminal.

Key operation for
Parameter| Set value | activating or deactivating
the forced-zero function
- aFF Enable
rPt an Disable
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5.7 Key Protect Setting I

Procedure
diEap A. When the product is at the operation level, @+% 89 ,:‘ nos
Appropriate setting of the press thé_1+cal keys and hold them down fo - L- VLo
“move-to-protect-level time” at least five seconds to enter the protect level. 5 sec. "P" appears.
parameter allows you to

change the time required for

the product to move to the e “P” will appear on the level indicator, indicating

protect level. the product has entered the protect level.

The move-to-protect-level

time is factory setto 5 B. Press th&e key several times until the desirec 88 ~roLg
seconds. parameter appears on the main indicator. o =" %@

C. Press th&>] key to display the set value of thie
parameter on the main indicator.

i
ooo

Tl
ol
g

. . "SV" is illuminated.
¢ The current set value will appear on the main

indicator.

D. Press th&> key again.

ol

| [u]u]
oon

¢ The current set value will start blinking,
indicating the product is in the change state.

=]

E. Use théAz=d key to change the set value.

F. Press th&el key to go to the next parameter.

-
LI

[ 't
=

[
ooo

ooo
=
~
-

o
i)
m
2
>
=
o
4

e The change is saved.

=]

G. Press thé +el keys and hold then down for|
at least one second to return to the operatio
level.

ooo
-
L
L

Nand

-
L
ooo

=

iy A d ¢ P
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5.8 Selecting an Input Typ

Initial setting level

- ) This parameter allows you to select one from three input types.
L Parameter| Set value Description
Py = Analog: The product can be used as a process meter.
“ ek mueE Pulse: The product can be used as a tachometer.
=N AL Remote: The product can be used as a digital dath
mn indicator.
Procedure
[ |Tips| J A. When the product is at the operation level, % 28 o -LE
A change in input type press thé 1 key and hold it down for at least = L- ==
initializes some parameters. three seconds to enter the initial setting leve].  3se¢ "5" appears.
B When the input type is set
wanalod’ o .
tlgarzrrlt?ect)grs - ¢ “5” will appear on the level indicator, indicating
‘SR AP, dSP 2T the product has entered the initial setting level.
and "d" are initialized e The first parameter at the initial setting level is
according to the current W= _n
analog range. LatE
The fqrced-zero function is
. \(;\(ler?ctlv}a;lte_d. _ B. Press thé®] key to display the set value of the % e M~ ML LB
o ugﬂlée‘i Input type s set parameter on the main indicator.
(Zj Parameter “d” is _ . "SV" is illuminated.
= initialized according to the ¢ The current set value will appear on the main
§ current input-pulse indicator.
I‘-JI_J frequency range.
B When the input is set =] . >N\ /2
o When the inpu type is se C. Press th&] key again. % 5% 2
Parameters “C~”. " and Rl e Sl
“dSP. {" are set to “~19999” ¢ The current set value will start blinking,
and “Cnf.2” and “d5P.2” indicating the product is in the change state.
are set to “99999".
Parameter “d””issetto ~ [ .. .. — — . . | &~ G- - -4
faaoan” D. Use theéAzrd key to change the set value. 8¢ =
. - [m ]
The forced-zero function is 77T\ S
deactivated.
Data downloading is setto | B press théa key to go to the next parameter. oop _ o
enable”. 857 TS o

e The change is saved.

Specify the values of other parameters related
to the input type. (Refer to the Appendix).

Press thé_1 key and hold it down for at least %

one second to return to the operation level.

1 sec.
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5.9 Selecting an Analog Range I

5.9 Selecting an Analog R

Initial setting level

P Dl This parameter allows you to select an analog input range.
LA Before selecting an analog range, you must set the input type parameter to
“analog”.
Parameter| Set value Measuring range
y-3n 4.00 to 20.00 mA/
- 0.00 to 20.00 mA
mArE g 1.000 to 5.000V/
~AnGE ‘ 0.000 to 5.000V
g —5.000 to 5.000V
i —10.000 to 10.000V
Procedure
diE3p A. When the product is at the operation level, % TN
A change in analog range press thé_] key and hold it down for at least = — =
initializes some parameters. three seconds to enter the initial setting leve].  3se¢ "5" appears.
B Parameters “CnF. (",
“dSP 1", “InP 2", “dSP2” con o .
aﬁi . ;:e igit'iaﬁzgede e “5” will appear on the level md_u_:ator, |_nd|cat|ng
according to the current the product has entered the initial setting level.
analog range.
The forced-zero function is : : - P — (@)
dosctvatad B. Pres;sr thé&el key several times until parameter % 8- RaLES 3
“rAnLE" appears on the main indicator. o
=
2
C. Press the>] key to display the set value of the % 8 o.-2n8
parameter on the main indicator. T ——
"SV" is illuminated.
e The set value representing the current analog
range will appear on the main indicator.
D. Press the> key again. % g7 8
¢ The set value will start blinking, indicating the
product is in the change state.
E. Use théAzd key to change the set value. g7 g
F. Press th&el key to go to the next parameter. om - _ o
85 w8
e The change is saved.
G. Specify the values of other parameters related
to the analog range. (Refer to the Appendix).
H. Press thé_] key and hold it down for at least % g% |2 IHEE
one second to return to the operation level. Lo
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5.10 Selecting an Input-pu

Initial setting level

This parameter allows you to select an input-pulse frequency range. The value of

the parameter represents the upper limit of available ranges.

Before selecting an input-pulse frequency range, you must set the input type
parameter to “pulse”.

Parameter| Set value Description
awn Measuring range: 0.05 to 30.00 Hf

CH Measuring range: 0.1 to 5000.0 H}

P-FrE

If input signals come from relay contacts, set the range to “30 Hz".
eliminates chattering noise from input signals.

Doing so

Procedure

diEap A.

A change in input-pulse
frequency range initializes
some parameters.

W Parameters “c aP”, “dSP”
and “dP” are initialized
according to the current
input-pulse frequency
range. B.

When the product is at the operation level,
press thé 1 key and hold it down for at least
three seconds.

e “5” will appear on the level indicator, indicating
the product has entered the initial setting level.

Press th&al key several times until parametg
“P-FrE£" appears on the main indictor.

,

ooo
wiE
-
]

'
=

]
[y
ooo

=
=
-
<
o
L
o
o

C. Press thé>] key to display the set value of thie
parameter on the main indicator.

¢ The current set value of the input-pulse
frequency range will appear on the main
indicator.

D. Press the®] key again.

moo
wig

b e

e The set value will start blinking, indicating the
product is in the change state.

E. Use théAzrd key to change the set value. 30 g
[} [}

F. Press thé&a key to go to the next parameter. % E n: nPE
e The change is saved.

G. Specify the values of other parameters relatgd
to the input-pulse frequency range. (Refer o
the Appendix).

H. Press thé_ 1 key and hold it down for at least % L e ] =
one second to return to the operation level. o (Ed tda

1 sec.
AUDIN i i @audin.fr
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5.11 Specifying the Scaling Factor for Analog Input/Digital Data Display I

5.11 Specifying the Scaling Factor ' '

Initial setting level

- These parameters allow you to specify the scaling factor.
Ly Before specifying the scaling factor, you must set the input type parameter to
“analog” or “remote”.
‘_'U:' ::l ‘l Parameter Set value Description
— CnP. 49595 ~ 355535 | Any input value
d5”. 1 49955 ~ 59555 | Output value (readout) corresponding te®. !
R | cnP2 | 495955 ~55555 | Any input value
LI.a 4572 +45599%9 ~ 8559595 | Output value (readout) corresponding o2
[l (] Readout Readout
D e T i g Inverse scaling
d5P2
[CaP 1] [ CAP2 | Input value [ CaP. [ CAP2 ] Input value
The input value can be set by teaching. 3
Inverse scaling where readout decreases with increasing input is also possible. E
To allow a readout of 0.0 when the input value is 4.2 mA and a readout of 100.0=
L Ps ] P 5

The decimal point position of
parameters c”. ! and CAP.2
is automatically set as
follows.
B When the input type is set
to "analog":
4 t0 20 mMA:aoo.ao
1to5V: o0.000
+5V: o0.000
+10V: o00.00
B When the input type is set
to "remote":
oooo0

when the input value is 20 mA, for example, set the parameters as follows.
-l =420

-d5P.1=0
- LnP2 =20.00
- d5P.2 =1000

Specify the decimal point position of the display value with paran¥éter
For details, refer t&ection 6.2 Scaling.

Procedure

A. When the product is at the operation level, % Ny -
press thé_1 key and hold it down for at least T —
three seconds to enter the initial setting leve]. 3¢ "5" appears.

e “5” will appear on the level indicator, indicating
the product has entered the initial setting level.

B. Press thé&=l key several times until paramete
“cnP. " appears on the main indicator.

_,
ooo
[ - |
"~
B
-

(O
- e
ooo

o “T” will be illuminated, indicating teaching of
this parameter is possible.

¢ For the procedure of teaching, refer to the next
page.

C. Press th&>] key to display the set value of thie %
parameter on the main indicator.

L
[
C
ooo

e The current set value of parametén®.  will
appear on the main indicator..
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D. Press the®] key again. % I

¢ The set value starts blinking, indicating the
product is in the change state.

E. Use the3] andAz=d keys to change the set % S T
value. —

F. Press th&el key to go to the next parameter % 2
“dSP. 1", a

e The change is saved and thet&®. ! will
appear on the main indicator.

G. Repeat step€ to F for parametersnF.2” &5
and ‘d5F.2".

oono
Wi

e When you finish setting of parametet3#.2”,
parameter 47" will appear on the main
indicator.

H. Press thé_] key and hold it down for at least % oo
one second to return to the operation level. =

1 sec.

Teaching The teaching function allows you to specify the value of parameie#s ¢ and
“CnP.2” without the need for any front panel key input.

=
=
-
<
o
L
o
o

Procedure

I. Following stepe (the product is in the monitor state), pressitasl key.

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

J. Press thé@zzd key again.

e The actual process value is set as the input value and then the product will return
to the monitor state.

¢ Pressing th&e key instead of th&%=d key in teaching mode cancels the
teaching mode and the display on the main indicator changes to the next

parameter.
"T" blinks.
Teaching mode
"T" is illuminated, -7 ——
indicating teaching is E '.“ :'.OE
possible. L\I/IAorsltolr srtate e To save no change
vafuﬁspd;;?:;ed ) To save the change and and go to the next
v . cause the product to enter the | Parameter, press
om T _ 08 = Y TaTal= monitor state, press A key. key.
85 L5 & AN
"T" goes off.
g
Normal change state
K
A 4
Next parameter
AUDIN V i ; - . - - y i @audin.fr
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5.12 Specifying the Scaling Factor for Input Pulse Frequency I

5.12 Specifying the Scaling Fa

Initial setting level

- These parameters allow you to specify the scaling factor.
Lo Before specifying the scaling factor, you must set the input type parameter to
“pulse”.
‘.“ ':‘ F‘ Parameter Set value Description
— Laf 49955 ~ 59355 | Any input value
d5F 49955 ~ 555535 | Output value (readout) corresponding.te¥
Readout
d5P -~

Input value

The input value can be set by teaching.
To allow a readout of 10.000 when the input value is 4.2 kHz (= 4200 Hz), for

di=ap example, set the parameters as follows.
o el ptposonsl - Lo = 4200 o
cally set depending on setting - d53F = 10000 %
of the inplthhpulse frequency  Specify the decimal point position of the display value with parandéter ;
rangg ,3; ° ZV;Z'M For details, refer t&ection 6.2 Scaling 2
5kHz: ooooo Procedure
A. When the product is at the operation level, g0 T _ _LE
. of LMoo
press thé_1 key and hold it down for at least —
three seconds to enter the initial setting leve]. 3¢ "5" appears.

¢ “5” will appear on the level indicator, indicating
the product has entered the initial setting level.

i "T" is illuminated.
B. Press thé&e key several times until parametgr ... [om ~ oo
“CnP" appears on the main indicator. % 85 LT E
e “T” will be illuminated, indicating teaching of
this parameter is possible.
¢ For the procedure of teaching, refer to the next
page.
C. Press théd] key to display the set value of the % g8 Ccrnns
parameter on the main indicator. B -===-
- "SV" is illuminated.
e The current set value of parametern®” will
appear on the indicator.
D. Press th& key again. oo i e
yag B s
¢ The set value will start blinking, indicating the
product is in the change state.
E. Use the®] andAzd keys to change the set % S =
| -y =Y O

value.
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F. Press th&el key to go to the next parameter. % E o '.'“E‘E
¢ The change is saved and thel%®” will appear
on the main indicator.
o@m 1=
W B2 dFB
G. Press thé ] key and hold it down for at least % 2@ 43S
one second to return to the operation level. = == *="

1 sec.

Teaching The teaching function allows you to specify the value of paraméetet™without

the need for front panel key input.

Procedure

H. Following stepC (the product is in the monitor state), press/tal key.

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

I. Press th&z=d key again.

b
(@) . . .
= ¢ The actual process value is set as the input value and then the product will return
§ to the monitor state.
L . . . .
= e Pressing thE2 key instead of thé%zz=d key in teaching mode cancels the
teaching mode and the display on the main indicator changes to the next
parameter.
"T" blinks.
Teaching mode
"T" is illuminated, I —
indicating teaching is E'-“' “" ! -‘E
possible. xo?ltolf srtate - To save no change
vafuza}spdic')s(;?;;ed ) To save the change and and go to the next
- ) cause the product to enter the | Parameter, press
o - O o = monitor state, press A key. key.
= _ =1 Dl T T T ]=!
oS LI o VmSs Il
"T" goes off.
g

Normal change state

| 1T

A 4

Next parameter
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5.12 Specifying the Scaling Factor for Input Pulse Frequency I

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

Appropriate (DSP).

Scaling Factors _ _ o _ _
The relationship between the scaling input and display values for input pulse

frequency is represented by the following equation.
Scaling display value & (multiplication factor) x input frequency (Hz)
Whereo = DSP/INP

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

There are innumerable combinations of scaling input values (INP) and scaling
display values (DSP) that resultdn= 5.654866... as follows.

INP (Hz) DSP

1 5.654866:--
2 11.30973---
5 28.27433---

10 56.54866---

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

INP (Hz) Prgrammable DSP %
1 00006 AL
2 00011 5
5 00028 o

10 00057

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

DSP.
Scalirg result
INP (Hz) Prgrammable DSP (readout) Ideal value | Error |
1 00006 6000 5655 345
2 00011 5500 5655 155
5 00028 5600 5655 55

10 00057 5700 5655 45

Select a combination of the DSP and INP so that the scaling output contains the
largest possible number of digits. Doing so minimizes the scaling operation
error.
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5.13 Specifying the Deci i iti

'’
D
-

)

value.

Initial setting level

Parameter | Set value Description

0.0000 Readouts are given to four decimal place

oo.a00 Readouts are given to three decimal plac

aF ao0.00 Readouts are given to two decimal placeg.

aooo.o Readouts are given to one decimal place

anooo Readouts are given as integers.

Procedure

A. When the product is at the operation level,
press thé 1 key and hold it down for at least

three seconds to enter the initial setting leve].

Ko

3 sec.

¢ “5” will appear on the level indicator, indicating

the product has entered the initial setting level.

B. Press thé&=l key several times until paramete
“dP” appears on the main indicator.

=

C. Press th&>] key to display the set value of th
parameter.

e

=
=
-
<
o
L
o
o

¢ The current set value for the decimal point
position will appear on the main indicator.

D. Press the®] key again

¢ The set value will start blinking, indicating the
product is in the change state.

E. Use théAzzd key to change the set value.

F. Press thé&a key to go to the next parameter.

e The change is saved.

G. Pressthé ] key and hold it down for at least

+ & &

one second to return to the operation level.

1 sec.

o7

™ This parameter allows you to specify the decimal point position of the display

oono

wig

"~

hu

'
[
oon

"5" appears.

I:I___—I:I
S50 o0.008
E=I
R =]
o> =]
Sooudk (ES
oo ¢33 e
=R g e A I
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5.14 Selecting the Output Operating Action I

5.14 Selecting the Output i i

Initial setting level

B To specify the OUT set
value for the upper or
lower-limit action, use
parameters ot { and

allkd.

B To specify the OUT set
values for the outside-the-
range action, use
parameters ablit {H,
otk L, glE2H and
allEdl

For details, refer t&ection 6.8 Comparative Output

Procedure

A.

When the product is at the operation level,
press thé 1 key and hold it down for at least

three seconds to enter the initial setting leve]..

¢ “5” will appear on the level indicator, indicating
the product has entered the initial setting level.

Press th&al key several times until parametg

o dn

olit (£” appears on the main indicator.

t

3 sec.

=

Press the>] key to display the set value of thi %

parameter on the main indicator.

¢ The current set value for the type of comparative

output will appear on the main indicator.

Press the>] key again.

¢ The set value will start blinking, indicating the
product is in the change state.

Use theAs=d key to change the set value.

Press th&el key to display parameter
“atitcE” on the main indicator.

¥

+

e The change is saved and then the next parameter

w e

alk 2" will appear on the main indicator.

Repeat step@ to F for parameter&iitLE”.

e Parameterfasw” will appear on the main
indicator when you finish setting of parameter

“GUEZE’.

Press thé 1 key and hold it down for at least
one second to return to the operation level.

&

Ko

1 sec.

5

o - ) o
85 LML E
- "5" appears.
gz, L g
BEQILIC (S5
o (W=
&5 =
- "SV" is illuminated.
o =]
&5 =
== g
ms o

oono
Wi

-
|
-
N
.
D¢
[ g
-
ooo

oono
=]

-
Py

-
L

-

)
LI~
ooo

20 1) These parameters allow you to select the operating action of outputs 1 and 2
D ) g g respectively.
Parameter| Set value Description
pull I ) e Y IR Shik 1k He Upper limit: Upper-limit action
LRCLUUN LN or Lo Lower limit: Lower-limit action
olEdk Ho-la Upper and lower limits: Outside-the-range actipn

o
i)
m
2
>
=
o
4
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5.15 Specifying Communicati

Communication setting level

’e - Communication parameters are to be specified at the communication setting level.
L Parameter| Set value Description
t-na | Communication unit No.
| I Lpg 12121/ 8 | Baud rate (1,200, 2,400,
LECL o /85132 4,800, 9,600, 19,200 bps)
LEn g Word length (7 or 8)
[ B Shek i Stop bit length (1 or 2)
Lt Oy manflEuEn | Parity bits (None, Even, or
d ladd Odd)
[l Bl When connecting multiple products to one host PC, exercise care to avoid
il assigning the same ID number to more than one product.
Set other communication parameters according to the host PC setting.
[y By N}
L Procedure
A. When the product is at the operation level, % 82 “m-LE
press thé_ key and hold it down for at least = — ==
three seconds to enter the initial setting leve].  3sec "5" appears.
= ¢ “5” will appear on the level indicator, indicating
f—z the product has entered the initial setting level.
<
o
w B. Press thé_1key at the initial setting level. 9o ) __ =2
o oL Wl Ll
o “I” will appear on the level indicator, indicating T appears.
the product has entered the communication
setting level.
C. Press th&el key several times until the desirec % =la Lo
parameter appears on the main indicator. gL W s
D. Press thé>] key to display the set value of the % g7 oLs
desired parameter on the main indicator. T =
"SV" is illuminated.
e The current set value will appear on the main
indicator.
E. Press th&] key again. % 2o _—E
e The set value will start blinking, indicating the o
product is in the change state.
F. Use theéAzd key to change the set value. g¢ 8
G. Press thé&d key to go to the next parameter. oo ) = _ o
8L L CME
e The change is saved.
H. Repeat step@ to G for the remaining &5 87 M. 28
communication parameters. of W Fis
AUDIN -udala i i ; ; it i ilmmiiaio @audin. fr
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5.15 Specifying Communication Parameters I

I. Press thé] key to return to the initial setting % 8¢ . -F8
level.

J. Press thé]key and hold it down for at least % g% 12 JHES
one second to return to the operation level. Lo

o
i)
m
2
>
=
o
4
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5.16 Clearing All Paramet

Advanced-function setting level

- - The clear all function can be used to initialize all parameters to factory settings.
LiL L Parameter| Set value Description
ATk aFF —
L o Parameters are all initialized
This function is useful in restarting the setup of the product from the default state.
Procedure
A. When the product is at the operation level, % 8 -k8
press thé_1 key and hold it down for at least L- —
three seconds to enter the initial setting leve].  3se¢ "5" appears.
e “5” will appear on the level indicator, indicating
the product has entered the initial setting level.
B. Press thé&a key several times until parameter &5 g2 7 ‘.’ k8
“Rrau” is displayed, and then enter passwolc. DL- - =2
“~0169". "F" appears.
e “F” will appear on the level indicator, indicating
(Z) the product has entered the advanced-function
E setting level.
T e The first parameter at the advanced-function
P setting level is{ k",
e For details on how to move to the advanced-
function setting level, refer t8ection 5.2
Moving among Levels
C. Press thé>] key to display the set value of = ~SEEE
n_ "L 23— R s - L g
parameter<ac £” on the main indicator. T
"SV" is illuminated.
¢ Set value &FF” will appear on the main
indicator.
D. Press th&>] key again. % oo %I
I m]
¢ The set value will start blinking, indicating the
product is in the change state.
E. Use théAzd key to change the set value to ¢ 5
“5”“. SE——
F. Press thé&a key to go to the next parameter. oo o ro
af L R RS
¢ All parameters are initialized.
e Parameterlnlt” is also set todFF”,
G. Press thé ] key and hold it down for at least % 8¢ ., -F8
one second to return to the initial setting level. .
Sec.
H. Press thé_] key and hold it down for at least % g% {2 IS
one second to return to the operation level. Lo
AUDIN i i i ; ; amadiian i ibmiiadp> @audin.fr
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5.17 Specifying the Number of Measurements for Averaging I

5.17 Specifying the Number of Measurements for Averaging,

Advanced-function setting level

oo This parameter allows you to specify the number of measurements for averaging.
i Parameter| Set value Description
(AVG) aFF No average processing
Aub 248 Number of _measurements for averaginp
(2, 4, or 8 times)

For details, refer t&ection 6.4 Average Processing

Procedure
A. When the product is at the operation level, % 89 “m-L8
press thé_] key and hold it down for at least DL‘ ==
three seconds to enter the initial setting leve].. 3se¢ "5" appears.
¢ “5” will appear on the level indicator, indicating
the product has entered the initial setting level.
B. Press th&el key several times until parameter &5 BF e kB
“Arau” is displayed, and then enter passwolc. DL‘ ===
“~0169". "F" appears.

e “F” will appear on the level indicator, indicating
the product has entered the advanced-function
setting level.

¢ For details on how to move to the advanced-
function setting level, refer t8ection 5.2
Moving among Levels

o
i)
m
2
>
=
o
4

C. Press th&d key several times until paramete
“Rudy” appears on the main indicator.

_,
ooo
e
-
c
gy
ooo

D. Press th&>] key to display the set value of % 88 ZEES
|, m’ Ll o
parameter fud”.
- "SV" is illuminated.
e The current set value for the number of
measurements for averaging will appear on the
main indicator.
E. Press th&> key again. % 20 __gl
- [m ]

¢ The set value will start blinking, indicating the
product is in the change state.

F. Press thézd key to change the set value.

G. Press th& key to go to the next parameter.

e The change is saved.

H. Press the | key and hold it down for at least
one second to return to the initial setting level.

A &

124

1 sec.
I. Pressthé ] key and hold it down for at least % g% {2 JYES

one second to return to the operation level.
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5.18 Specifying the Functi

Advanced-function setting level

Nl When the input type has been set to "analog" or "remote", this parameter allows
[y N gy you to specify the function of the event input (termi@sl
EVENT Before specifying the function of the event input, you must set the input type to
( ) “analog” or “remote”.
Parameter| Set value Description
Hal HOLD: The current process value is held.
EuEnt ErE ZERO: The current process value is
-tra forcedly shifted to zero.
For details, refer t&ection 6.5 Process Value Hold
Procedure
A. When the product is at the operation level, % 89 “m-L8
press thé_] key and hold it down for at least DL‘ ==
three seconds to enter the initial setting leve).. 3se¢ "5" appears.
¢ “5” will appear on the level indicator, indicating
the product has entered the initial setting level.
— B. Press theel key several times until parameter &5 BF e kB
o “Arau” is displayed, and then enter passwolc. DL‘ ===
é “~0169". "F" appears.
a
o e “F” will appear on the level indicator, indicating
the product has entered the advanced-function
setting level.
¢ For details on how to move to the advanced-
function setting level, refer t8ection 5.2
Moving among Levels
C. Press thé&a key several times until parameter o - N =
ey~ ry— 28
- AT orL LiLiL o
EuEnt” appears on the main indicator.
D. Press th&>] key to display the set value of % E Hal ,."E
parameter £uEnkE” on the main indicator. T ——
"SV" is illuminated.
e The current set value will appear on the main
indicator.
E. Press the®] key again. % 8¢ E}
¢ The set value will start blinking, indicating the
product is in the change state.
F. Use théAzd key to change the set value. 8¢ g
G. Press thé& key to go to the next parameter. % 20 pucC o2
aor - [m ]
e The change is saved.
H. Press thé ] key and hold it down for at least % 8¢ , ~-FC
one second to return to the initial setting level. et
AUDIN i i i ; ; it i ilmmiiaio @audin. fr
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5.18 Specifying the Function of the Event Input I

ooo
=]
-
Lo
\
-

-
Py
)

L™
ooo

l. Press thé_1key and hold it down for at least
one second to return to the operation level. %

1 sec.

o
i)
m
2
>
=
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5.19 Specifying the Hysteresi

Advanced-function setting level

These parameters allow you to specify the hysteresis for each of comparative

Liis
I outputs 1 and 2.

Parameter| Set value Description
H’-‘“:":‘ HY5x £ ~58595859 | 0to 9999: Hysteresis

The setting of the decimal point position parameter at the initial setting level is
reflected on the decimal point position of the hysteresis.

For details, refer t&ection 6.9 Hysteresis

di3ap Procedure

A hysteresis setting of “0” is . .

assﬁmed to be a hg,steresis A. When the product is at the operation level, % 87 [~ n-k =)

setting of “1". press thé 1key and hold it down for at least = L- =c
three seconds to enter the initial setting leve]. 3¢ "5" appears.

¢ “5” will appear on the level indicator, indicating
the product has entered the initial setting level.

B. Press theel key several times until paramete
“Arou’ is displayed, and then enter passwo &E‘)
“~0169". T g appears.

_1
g

0oo
"~
B
S
[
ooo

o

e “F” will appear on the level indicator, indicating
the product has entered the advanced-function
setting level.

¢ For details on how to move to the advanced-
function setting level, refer t8ection 5.2
Moving among Levels

=
=
-
<
o
L
o
o

C. Press th&d key several times until parameter % BF MHJC !5
“HY5 ! appears on the main indicator. = - -
D. Press th&>] key to display the set value of % E ,'E
parameter¥45 ! on the main indicator. T —
"SV" is illuminated.

e The current set value will appear on the main

indicator.
E. Press thé®! key again. % g /0N ls
e The set value will start blinking, indicating the
product is in the change state.
F. Use thd>] and”z=rd keys to change the set %@ E :_'“_'“_-: E
value. T
G. Press th&d key to go to parameteH452". % 89 HucC 38
e The change is saved.
H. Repeat stepb to G for parameter#452”. {35 BE) b o B
e The next parameter will appear on the main
indicator when you finish setting of parameter
“HYS”,
AUDIN " ; ; - ;. : . i immiialo @audin. fr
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5.19 Specifying the Hysteresis I

. Press thé | key and hold it down for at least % 8 -kE
one second to return to the initial setting level. — —
1 sec.
J. Press thé key and hold it down for at least % g0 12 3des
one second to return to the operation level.
1 sec.
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I CHAPTER 5 OPERATION

5.20 Specifying the Auto- i

Advanced-function setting level

N1 X ] Ml When the input type has been set to "pulse”, this parameter allows you to specify
L N ) the auto-zero time.
AUTO.Z Before specifying the auto-zero time, you must set the input type to “pulse”.
( 2) Parameter| Set value Description
Auta:z 0.4~ 155 | 0.0to 19.9 seconds: Auto-zero tinje
The auto-zero time is the length of time required for the product to return the
readout to zero after pulse input interruption.
Set this parameter to a larger value than the expected time interval of input pulses
(interval between input pulses). Failure to do so will result in incorrect
measurements.
If the auto-zero time is too long, on the other hand, a long delay in lower-limit
action in response to a stop of rotation may result.
In the following application where a pulse is produced per rotation, for example,
the input pulse frequency is 0.2 to 100 Hz, which means the time interval of input
pulses is 0.01 to 5 seconds.
The auto-zero time should therefore be set to five seconds or longer.
1
= 12:60 =9 (seconds)
o
=
(Jo— n_n_ -
o 12 ~ 6000 rpm
For details, refer t&ection 6.3 Auto-zero/Startup Compensation
Procedure
A. When the product is at the operation level, % BY “m-kE
press thé_] key and hold it down for at least = — ==
three seconds to enter the initial setting leve]. 3 Sec: "5" appears.
¢ “5” will appear on the level indicator, indicating
the product has entered the initial setting level.
B. Press thé&=l key several times until parameter &5 E S ‘.’ y :.E
“Arawu’ is displayed, and then enter passwoic L- —
“~0169". "F" appears.
e “F” will appear on the level indicator, indicating
the product has entered the advanced-function
setting level.
¢ For details on how to move to the advanced-
function setting level, refer t8ection 5.2
Moving among Levels
C. Press th&a key several times until parametgr % T
“RAtika.z” appears on the main indicator. of L. o
D. Press the&>] key to display the set value of % 8¢ (oo
parameter ALiEa.2” on the main indicator. T —=
"SV"is illuminated.
e The current set value will appear on the main
indicator.
AUDIN i i i ; ; it i ilmmiiaio @audin. fr
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5.20 Specifying the Auto-zero Time I

E. Press the> key again. % 8¢ oo
¢ The set value will start blinking, indicating the
product is in the change state.
F. Use thé>] andAz=d keys to change the set % g8f 5498
value. a8
G. Press th&e key to go to the next parameter. 2OC _ ) -8
OFal LY o

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

H. Press thé ] key and hold it down for at least % B , -F8
one second to return to the initial setting level.

1 sec.

I. Press thé ] key and hold it down for at least % g% |2 IHEE
one second to return to the operation level.

1 sec.
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I CHAPTER 5 OPERATION

5.21 Specifying the Startu i i

Advanced-function setting level

P Tt When the input type has been set to "pulse”, this parameter allows you to specify
a5 the startup compensation time.
Before specifying the startup compensation time, you must set the input type to
(S-TMR) “pulse”.
Parameter| Set value Description

S-kar 00 ~88%5 | 0.0to 99.9 seconds: Startup compensation tijne

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

For details, refer t&ection 6.3 Auto-zero/Startup Compensatian

Procedure
A. When the product is at the operation level, % 89 “m-L8
press thé_1 key and hold it down for at least DL- =c
three seconds to enter the initial setting leve]. 3 sec. "5" appears.
¢ “5” will appear on the level indicator, indicating
the product has entered the initial setting level.
=
o
E B. Press th&d key several times until parameter &5 BF L kB
o “RAraw” is displayed, and then enter passwolc 2 = "==-"
% “~0169". - "F" appears.
o “F” will appear on the level indicator, indicating
the product has entered the advanced-function
setting level.
¢ For details on how to move to the advanced-
function setting level, refer t8ection 5.2
Moving among Levels
C. Press thé&a key several times until parameter % SOF _) - .o
“G-kAr” appears on the main indicator. ofFd "L
D. Press th&>] key to display the set value of % gF e
parameter % -£A~" on the main indicator. - —
- "SV" is illuminated.
e The current set value of the startup compensation
timer will appear on the main indicator.
E. Press the®] key again. 5o RETE
u’ _'.‘.'.‘ o
e The set value will start blinking, indicating the
product is in the change state.
F. Use thdS] andA%=d keys to change the set %@ g8 -8

value.

G. Press thé&d key to go to the next parameter. % E,‘_

e The change is saved.

H. Press the | key and hold it down for at least % E e LE
one second to return to the initial setting leve

1 sec.
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5.21 Specifying the Startup Compensation Time I

=]
-

I. Pressthé |key and hold it down for at least %
one second to return to the operation level.

ooo
-
i
L
)

L
ooo

1 sec.
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I CHAPTER 5 OPERATION

5.22 Changing the Display.

Advanced-function setting level

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

| e B
LoLIL L Parameter| Set value Description
Green —red: The display color is normally green, §nd
frm-- changes to red at comparative output
ON.
i Lrn Green: The display color is always green.
Lawar Red — green: The display color is normally red, anfi
FEd-50 changes to green at comparative outplt
ON.
~Ed Red: The display color is always red.

For details, refer t&ection 6.10 Display Color Change

Procedure
A. When the product is at the operation level, % 8% “m-kE
press thé_] key and hold it down for at least DL‘ ==
three seconds to enter the initial setting elve].  3se¢ "5" appears.
e “5” will appear on the level indicator, indicating
_ the product has entered the initial setting level.
o
= B. Press thé&<l key several times until parameter &5 E e :.E
i “Rrau” is displayed, and then enter passwolc L- —
% “~0169". "F" appears.

e “F” will appear on the level indicator, indicating
the product has entered the advanced-function
setting level.

¢ For details on how to move to the advanced-
function setting level, refer t8ection 5.2
Moving among Levels

C. Press thé&e key several times until paramete
“Cal ar” appears on the main indicator.

_‘
ooo
g

D. Press thé>] key to display the set value of % 820
parameter£si o~ ” on the main indicator. T

¢ The current set value of the display color will
appear on the main indicator.

E. Press th&] key again. %

¢ The set value will start blinking, indicating the
product is in the change state.

F. Use théAzd key to change the set value. 5o g
|’ [m}
G. Press thé& key to go to the next parameter. om =)o
8F (4 g
e The change is saved.
H. Press thé ] key and hold it down for at least % 8¢ . -F8
one second to return to the initial setting level. et
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5.22 Changing the Display Color I

=}

ooo
-
.
L
L
p)
L
ooo

I. Pressthé |key and hold it down for at least %
one second to return to the operation level.

1 sec.
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I CHAPTER 5 OPERATION

5.23 Changing the Display. i

Advanced-function setting level

This parameter allows you to change the display auto-return time.

-,

(]
('
[

Parameter| Set value Description
cx I 0 second: Display auto-return is not available.
" {~55 1 to 99 seconds: Display auto-return time
If no key is operated for a prescribed time, the product returns to the current value
dLEap
If the display auto-return display mode at the operation level.
function is activated in the This prescribed time is called the display auto-return time.
middle of parameter setting,
the product saves the current
value of the parameter and Procedure
then returns to the current
value display mode. A. When the product is at the operation level, % BY “m-kE
press thé_] key and hold it down for at least DL‘ ==
three seconds to enter the initial setting leve]. 3 sec "5" appears.
e “5” will appear on the level indicator, indicating
the product has entered the initial setting level.
B. Press th&el key several times until parameter &5 BF L B
“Rrau” is displayed, and then enter passwolc. DL‘ - =2
(Z) “~0169". "F" appears.
=
é o “F” will appear on the level indicator, indicating
w the product has entered the advanced-function
o setting level.
e For details on how to move to the advanced-
function setting level, refer t8ection 5.2
Moving among Levels
C. Press th&e key several times until parametefr % g0 L LE
“-£L£” appears on the main indicator. - ==n
D. Press thé>] key to display the set value of % g7 ins
parameter#££” on the main indicator. T —
"SV" is illuminated.
¢ The current set value of the display auto-return
time will appear on the main indicator.
E. Press th&] key again. % g0 __:":_g
= =9
¢ The set value will start blinking, indicating the
product is in the change state.
F. Use thé>] andAzd keys to change the set % oo s
value. = s

G. Press thé& key to go to the next parameter. %

Ooo

o
]
]

e The change is saved.

H. Press the | key and hold it down for at least
one second to return to the initial setting level.

ooo
W

1 sec.
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5.23 Changing the Display Auto-return Time I

ooo
=]
-
Lo
\
-

-
Py
)

L™
ooo

l. Press thé_1key and hold it down for at least
one second to return to the operation level. %

1 sec.
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I CHAPTER 5 OPERATION

5.24 Changing the Move-t i

Advanced-function setting level

=) This parameter allows you to change the move-to-protect-level time.
Pkl Parameter| Set value Description
Prik o~ 0 to 19 seconds: Move-to-protect-level tie

If you press the 1 + keys simultaneously and hold them down for a
prescribed time (default: 5 seconds), the product enters the protect level.
This prescribed time is called the move-to-protect-level time.

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

i [
Current value = _TTQ_ At least 5 sec. Protect level
When Prit =5sec. 2@ ¢ 3 4 S doo = om = Lo
" < 187 2 I458 = = 5F oHPES
1T Releasing the keys
causes the current [EEE
value to stop blinking. At least 1 sec.
Procedure
diE3p A. When the product is at the operation level, % 20 o kE
8 A move-to-protect-level time press thé_] key and hold it down for at least = = ==
> setting of "0" is assumed to three seconds to enter the initial setting leve].  3sec " 15 appears.
o be a setting of “1”.
Ll - . . . .
% ¢ “5” will appear on the level indicator, indicating
the product has entered the initial setting level.
B. Press thé&a key several times until parameter &5 gg 7 - NS
== n; a m] - - -
Arawu” is displayed, and then enter passwoic ]
“~0169". "F" appears.
e “F” will appear on the level indicator, indicating
the product has entered the advanced-function
setting level.
¢ For details on how to move to the advanced-
function setting level, refer t8ection 5.2
Moving among Levels
C. Press thé&a key several times until parameter % -
“PrLE” appears on the main indicator. - =0
D. Press the>] key to display the set value of % g7 Cg
parameter P~ £” on the main indicator. T
"SV"is illuminated.
e The current set value of the move-to-protect-level
time will appear on the main indicator.
E. Press the> key again. % 2o "u_"_E
e The set value will start blinking, indicating the
product is in the change state.
F. Use théS] andAz=d keys to change the set % e s
value. = o —
AUDIN V i ; ; ; : : y i @audin.fr
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5.24 Changing the Move-to-Protect-Level Time I

s

G. Press thé&el key to go to the next parameter. %

ooo
U
-
g
[
ooo

L0
N
L
)

¢ The change is saved.

H. Press thé_] key and hold it down for at least % 8¢ ., -F8
one second to return to the initial setting level. Lo
I. Press thé_] key and hold it down for at least % g% |2 IHEE

one second to return to the operation level.

1 sec.
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I CHAPTER 5 OPERATION

5.25 Changing the Send Waiti i

Advanced-function setting level

= This parameter allows you to change the send waiting time.
e Parameter| Set value Description
(SDWT) 54Xk 4 ~-55 0 to 99 milliseconds: Send waiting time

The send waiting time is the time between reception of a command frame from the
host PC and return of a response frame to the host PC.

To optimize the responsivity, you should set the send waiting time somewhat
longer than the processing time that is required for the host PC to be ready for
response frame

reception of a response frame after it sends a command frame.
. In
Host PC Sending a preparation /
command frame for reception
Sending a response frame

VAL
K36N4<

Receiving a

Receiving a Wait for send

command frame

T

= Procedure

o

—

! A. When the product is at the operation level, % 89 “m-LE
- press thé_] key and hold it down for at least DL‘ ==
o three seconds to enter the initial setting leve].  3se¢ "5" appears.

e “5” will appear on the level indicator, indicating
the product has entered the initial setting level.

B. Press theel key several times until parameter &5 BF L B
“RAaw” is displayed, and then enter passwolc. DL‘ =-==
“~0169". "F" appears.
e “F” will appear on the level indicator, indicating
the product has entered the advanced-function
setting level.

e For details on how to move to the advanced-
function setting level, refer t8ection 5.2
Moving among Levels

C. Press th&el key several times until parameter % 8O C g
“5dYt” appears on the main indicator. of M-Lo

D. Press the®] key to display the set value of g2 J1mg

; .. -/ L Llo
parameter 8d¥£” on the main indicator. T
"SV" is illuminated.
¢ The current set value of the send waiting time
will appear on the main indicator.
E. Press thé®! key again. oo BT
mr __‘_' o
¢ The set value will start blinking, indicating the
product is in the change state.

F. Use thd>] andAzd keys to change the set % 5o e

value. WL T
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5.25 Changing the Send Waiting Time I

gm )~ T T o
G. Press thé& key to go to the next parameter. % BF LISwE
e The change is saved.
H. Press the ] key and hold it down for at least % 8¢ , m-FEC
one second to return to the initial setting level. et
I. Pressthé ] key and hold it down for at least % g% {2 JYES
one second to return to the operation level. Lo

o
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m
2
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I CHAPTER 6 FUNCTION DESCRIPTION

6.1 Measurement

H Analog Input Signal

Current/voltage input

250ms .
T I IIrIed

Sampling
Input signal
sampling Process value

updating Comparative
output processing

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

e The input signal is scaled and the process value is updated according to the
scaling result. The updated process value is displayed on the main indicator.

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

B Puise Input Signal

4 Hz or more Less than 4 Hz
Pulse (rpm) input J

250ms § ‘ ‘ ‘

TTTTLTITTITT 1 1 1

Measurement N
Frequency Mgasureme;nts are made
measurement Process value with pulse input timings.

updating Comparative
output processing

=
z O
O i~
i~
Lzﬂz
5 3
(THTH]
(=]

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

e The input pulse frequency is scaled and the process value is updated according
to the scaling result. The updated process value is displayed on the main
indicator.

e Comparative output is provided based on the process value.
e The process value and comparative output are updated at intervals of 250 ms.

e When the input pulse frequency is less than 4 Hz, it is measured with pulse
input timings; the intervals at which the process value and comparative output
are updated lengthen in accordance with the decreasing input pulse frequency.
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6.1 Measurement I

W Digital Data from PLC/PC

g Serial data as -
input signals K3GN with

communication function

When the product is used as a remote indicator, the host PC not only provides
logging of measured data and remote control to the product but also acts as input
equipment for the product. The product performs measurement, scaling and
comparative output processing.

The product measures serial data as follows.

Data from host PC

GE =

® @ e @

Sampling
Input signal
sampling Process value

updating Comparative
output processing

e Data from the host PC is stored with timings of data transmission. When ne
data is received, old data is replaced with the new one.

e Stored data is fetched as input values in synchronization with internal timing
generated at intervals of 250 ms, irrespective of timing signals received fro
the host PC.

e The input value is scaled and the process value is updated according to the
scaling result. The updated process value is displayed on the main indicator.

NOI1dIy3s3a
NOILONNS

e Comparative output is provided based on the process value.

e The process value and comparative output are updated with internal timings
generated at intervals of 250 ms.




=
z O
(o=
i~
Lzﬂz
5 3
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I CHAPTER 6 FUNCTION DESCRIPTION

6.2 Scaling

Scaling Formula
for Analog Input
and Digital Data

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

Conversion
equation

W/

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

Input value

) Process value
(scaling input)

(scaling output)

The scaling formula for analog input and digital data is as follows.

INP1. DSP2—INP2- DSRL
INP2 - INP1

_DSP2-DSRL_
INP2— INP1

dsp

Where;

INP1: Inputvalue

DSP1: Process value corresponding to input value INP1
INP2: Input value

DSP2: Process value corresponding to input value INP2
inp:  Input value sampled

dsp:  Process value corresponding to inp

Enter INP1, DSP1, INP2 and DSP2 to specify the scaling factor.

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

Process
value
PN

Flexible scaling

N InPut value

For details on how to specify the scaling factor, refedaation 5.11 Specifying

the Scaling Factor for Analog Input/Digital Data Display.
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6.2 Scaling I

Scaling  The scaling formula for pulse input is as follows.

Formula for

Pulse Input DSP.

dsp=——in
P INP P

Where;

INP:  Input pulse frequency (Hz)

DSP: Process value corresponding to input pulse frequency INP
inp:  Input pulse frequency sampled (Hz)

dsp:  Process value corresponding to inp

Enter INP and DSP to specify the scaling factor.

-~ ,
Process S A
/ S .
value ’ ¥ Scaling where the zero
,/ * point is fixed is allowed.
’ |
’ |
/ |
v
/ -7
/ P
// -7 -
/7 -
// -7 -7
7 _-7
i Input value
e »

14

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

07—

dsp(rpm) = G—F?inp

P: Number of teeth

o
& 2
o=z
a0
v d

Where; ==
diEap P: Number of pulses per rotation =

Unit conversion inp: Input pulse frequency (Hz)

ps = rpm/60 dsp:  Rotational speed (rpm)

Conversion of the input pulse frequency to the circumferential speed involves the
/ following scaling formula.
2
3 — . 60.
} dsp(m/mln)=7r-R-F|np
P: Number of teeth
R: Diameter of rotator

Where;
i Circular constant
= P: Number of pulses per rotation
‘. . R: Diameter of rotator (m)
Unit conversion L
mis = (m/min)/60 inp:  Input pulse frequency (Hz)

mm/s = {(m/min)x1000}/60 dsp:  Circumferential speed (m/min)




I CHAPTER 6 FUNCTION DESCRIPTION

6.3 Auto-zero/Startup CO%

B Auto-zero

The product has an input-pulse frequency range of 0.05 to 30 Hz or 0.1 to 5 kHz,
and hence the maximum interval between pulses is 20 seconds.

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

wpucpuse ||| LTI L L LTI |

Pulse frequency

OUT set value
(Lower-limit action)

Auto-zero time

Comparative output
(Auto-zero function activated)

Comparative output
(Auto-zero function canceled) — — — . _ _ _ _ _ _ __ _ _ __ _ _ _ _ 1

To eliminate such a situation, the product haauwtn-zero function that shifts the
input pulse frequency to zero forcedly when no pulse is received for a
predetermined time.

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

The time between reception of the last pulse and zero-shifting of the input pulse
frequency is called the auto-zero time. The auto-zero time can be specified using
the “auto-zero time” parameter.

Specify the auto-zero time somewhat longer than the expected longest interval
between input pulses.

=
z O
(o=
i~
Lzﬂz
5 3
(TITT]
(=]

H Startup Compensation

The product has startup compensation timerthat prevents measurement for a
predetermined time after power-on.

This function is useful in keeping the product in wait state until a rotator reaches
the steady-state speed.

The time between power-on the product and the start of measurement can be
specified using the “startup compensation time” parameter.

Power-on

Upper threshold

Measurement prevented
until the rotator reaches
the steady-state speed

Rotational
speed of rotator

Startup
compensation time
—

Measurement Wait state Measurement in progress

Readout £0000 Normal indication
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6.4 Average Processing I

6.4 Average Processing —

This function averages a specified number of measurements.
It is useful for preventing readouts from fluctuating due to unstable input.

=

The average processing of the product provides a simple average (an arithmetic
mean).

The number of measurements for averaging that can be specified is as follows.

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

-2

-4

-8
The number of measurements for averaging is the number of times the process
value is updated as describedSection 6.1

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

® Analog signal input/Digital data from PC/PLC

Number of measurements for averagin| Update interval =
No average processing 250 ms B c

=

2 500 ms 29

4 1 second 15

8 2 seconds Q=

® Pulse frequency

Number of Update interval
measurements f
averaging Input pulse frequency 4 Hz | Input pulse frequency < 4 Hi
No average 250 ms Every input pulse
processing
2 500 ms Every 2 input pulses
4 1 second Every 4 input pulses
8 2 seconds Every 8 input pulses
250ms
o
oomg L L L TTTTTTTTTTTITITTT
Averawgi{‘ 1 sec
:
Update of process
value and T T T T

comparative output

When the number of measurements for averaging is set to 4




I CHAPTER 6 FUNCTION DESCRIPTION

6.5 Event Input/Pulse nput

Terminal® acts as thevent input terminal when the input type is set to "analog"

or "remote" and as theulse input terminal when the input type is set to "pulse”.

The event input terminal can be assigned the task of “process value hold” or
“forced-zero”. This assignment depends on setting of the “event input”
parameter at the advanced-function setting level.

Process value hold

Event input

Terminal ® Forced-zero

Pulse input

Minimum  The minimum pulse width of ON/OFF signals recognizable to the product varies
Pulse Width between the event and pulse inputs.
® For event input

When terminal® is used for event input, chattering noise is removed from input
signals and therefore devices of contact output type can be connected to the
terminal.

The chattering noise removal processing suppresses signal fluctuations that occur
within 30 to 40 ms after the input signal turns on or off.

Both ON and OFF pulses must therefore have at least 40 ms in width.

L 40ms min. L 40ms min. ‘

* Chattering noise removed

e N e

® For pulse input

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

When using a device of low-speed contact output type, set the input pulse
frequency to “30 Hz". In this case, chattering noise is removed and accordingly
both ON and OFF pulses must have at least 15 ms in width.

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

15ms min. | 15ms min.

\H\ ,“/ \l\ 90us min. 90us min.

* Chattering noise removed

N e e e N .

Input pulse frequency: 30 Hz Input pulse frequency: 5 kHz
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6.6 Process Value Hold I

6.6 Process Value Hold

The “process value hold”
function is available only
when the input type is set to
"analog" or "remote" and
terminal @ is assigned the

task of “process value hold".

This function detects the process value at the instant when the event input turns on,
and holds the value as long as the event input is on.

It can be used to hold the process value detected when a failure occurs.
“Process value hold” takes place via the event input terminal.
The following illustrates the “process value hold” operation.

Process value

HOLD input

The minimum input time
for HOLD signal is 80ms.

¢ When the event input (HOLD) turns on, the process value is detected and held.

e If the input value changes, the process value continues to be held as long as the
event input is on.

e When the event input (HOLD) turns off, the “process value hold” function is
canceled and the display returns to the current value.
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I CHAPTER 6 FUNCTION DESCRIPTION

6.7 Forced-zero

The forced-zero function is
not available when the input
type is set to "pulse”. Key
entry for the forced-zero
operation is also ignored.

The forced-zero function is
available via the event input
terminal only when the input
type is set to "analog" or
"remote" and terminal @ is
assigned the task of “forced-
zero execution”.

90

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

The forced-zero function can be activated by usin@™ad key on the front panel,
via the event input terminal, or communications

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

Process value

Forced-zero value M/

(shifted value)

% Measurement value
after executing the
forced-zero function

ZERO input

The minimum input time
for HOLD signal is 80ms.

e When ZERO input turns on, the current process value is shifted to zero
forcedly.

e Thereafter, measurements are made relative to the zero point.

e When ZERO input turns on while the forced-zero function has been activated,
the current process value is further shifted to zero.

e When ZERO input is on for one second, the forced-zero operation is canceled.

Because the forced-zero and forced-zero cancel operation usifg:thé&ey is
stored in EEPROM, the forced-zero state is alive even if the power is turned off
and on again.

In contrast, the forced-zero and forced-zero cancel operation via event input
terminal is not stored in EEPROM.

If the forced-zero operation is executed via the event input terminal after it is
activated by key entry, the forced-zero operation via the event input terminal takes
effect.

1 sec.
Pisd key entry T T ﬂ

Event input ﬂ T_—l__T—l_

Forced-zero Forced-zero Forced- Forced-zero
executed | executed | zero |  executed
| icanceled |

Forced-zero Forced-zero Forced- Forced-zero
executed executed zero executed
canceled

The forced-zero cancel operation is
ignored if the forced-zero function
has already been deactivated.
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6.8 Comparative Output I

6.8 Comparative Output  —

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

signal.
Upper-limit Comparative output turns on when the _
Action  Process value reaches the OUT sefouT setvalue | Hysteresis
value. N S *

Comparative output turns off when the
process value decreases to (OUT set

value — hysteresis). —|—|_

Comparative output

Lower-limit Comparative output turns on when the
Action  Process value decreases to the OUT set
value.

Comparative output turns off when the‘ 3 \
process value reaches (OUT set value§\/ OUT set value

+ hysteresis). ‘
I

Comparative output

+ Hysteresis

Outside-the- Comparative output turns on

range Action when the process value OUT upper-limit value i Hysteresis 9 _
reaches the OUT upper-limit —_ 7 { @ c
value or decreases to the = = (----- [ S f+ 23
OUT lower-limit value. OUT lower- = ; 33
. limit value \/ i Hysteresis o=
Comparative output turns off | | >

when the process value falls |

inside the range of (OUT Comparative output
upper-limit value — hysteresis) to
(OUT lower-limit value + hysteresis).

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

OUT2 upper-limit value

OUT1 value OUT1 value OUT1 upper-limit value

OUT2 value OUT2 value OUT2 lower-limit value

OUfl lower-limit value

Comparative ' L

output 2 Comparative output 1
Comparative J |_

output 1 Comparative output 2
C

omparative output 2

Comparative output 1




I CHAPTER 6 FUNCTION DESCRIPTION

6.9 Hysteresis I

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

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

OUT set value

Process
value

OUT set
value

I Hysteresis

Process
value

Comparative output
(Hysteresis not specified)

Comparative output

(Hysteresis specified) '\
Chattering removed

Comparative output ON/OFF conditions are as follows.

=
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® Upper-limit action
ON: Process value OUT set value
OFF: Process value OUT set value — Hysteresis

® Lower-limit action
ON: Process valug OUT set value
OFF: Process value OUT set value + Hysteresis

Set the hysteresis to a value ranging from 1 to 9999 at the advanced-function
setting level.

For the procedure for hysteresis setting, refelSéstion 5.19 Specifying the
Hysteresis
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6.10 Display Color Change I

6.10 Display Color Change —

The display color of the main indicator can be changed.

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

OUT1 value

Display color change from green to red

Four display color change options are available.

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

Always green: The display color is always green.
Always red:  The display color is always red.

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

Select one among these options at the advanced-function setting level.

For the procedure for programming of display colors, refeiSéation 5.22
Changing the Display Colot
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7 COMMUNICATIONS

This chapter describes commands and responses conforming to the
CompoWay/F serial communication format and how to control the
product by the host PC via communications.
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I CHAPTER 7 COMMUNICATIONS

7.1 Communication Protob

H CompoWay/F Communication Protocol

The program for
communications is created
on the host PC, and K3GN's
parameters are monitored or
set from the host PC. In this
manual, consequently, an
explanation for
communications is given from
the standpoint of the host PC.

CompoWay/F is an OMRON's standard communication format for general serial
communications. It uses a standard frame format as well as FINS commands that
have been proven in data exchange between OMRON's programmable logic
controllers. The CompoWay/F format facilitates serial communications between
components or a PC and components.

FINS (Factory Interface Network Service)
FINS is a protocol for message communications between controllers in OMRON

FA networks.

B Communication Specification

Transmission line connection:
Communications method:
Synchronization method:

Multipoint
Two-wire, half-duplex
Start-stop synchronization

Baud rate: 1,200, 2,400, 4,800, 9,600, or 19.200 bps
Communication code: ASCII
Word length: 7 or 8 bits
Stop bit length: 1 or 2 bits
Parity check: Vertical parity - Non, Odd, or Even
BCC (block check character)
Start-stop synchronization data composition
Flow control: Non
CR%) Interface: RS-485
52
= |C__’ Retry function: Non
3=
o
O

B Transmission Procedure
Comminations between the product and the host PC are implemented on a frame-
by-frame basis.

When the host PC sends a command frame to the product, the product returns to
the host PC a response frame that corresponds to the command frame.

Command and response frames are transmitted as follows.

Host PC

K3GN

AUDIN "
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7.2 Data Format Structure I

1.2 Data Format Structure_

Comminations conforming to the CompoWay/F serial communication format
involve transmission of blocks of data that are caffadhes. Those sent from
the host PC are command frames and those from the product are response frames.

The structure of these frames is shown below.

In the following frame description, suffix H added to a numeric value, as in 02H,
means the value is a hexadecimal number. And double quotation marks in which
an alphanumeric value is enclosed, as in “00”, mean that the value is an ASCII
character set.

The number underneath each delimiter in a frame indicates the number of bytes.

B Command Frame

How to determine BCC:

BCC is determined by XOR
operation, on a byte-by-byte
basis, of the values within the
range from the Node No. field
to the ETX field. The result
(36H in the example shown
right) is placed in the BCC
field.

STX Node No. Sub-address SID Command text ETX BCC
02H "00" "0" 03H
1 1 1 1 1
1 2 2 1 1 1 byte

BCC calculation range

Code indicating the start of a command frame (02H).

STX Be sure to place this code in the first byte of a command
frame.
Node ID specifying the destination of a command frame,
Set this No. to the “unit No.” of the product.
Node No. If you want to broadcast a command, set this No. to “XX].

Note that, in this case, no response is given from the
products.

Sub-address

SID Not used for K3GN. Always set the SID to “0".
(Service ID)
Command text Command text Q
ETX Code indicating the end of text (03H) =
(@)
Block check character. =
BCC The result of block check on the BCC calculation range is “
stored in this filed.
STX Node No. Sub-address SID Command text ETX BCC
02H | 30H 30H | 30H 30H | 30H | 30H 35H 30H 30H [ 03H | 36H
| | | | |

BCC = 30H® 30H®30H ® 30H® 30H®30H @ 35HD® 30HO30HDO03H =36H—

@: XOR (exclusive OR) operation

Not used for K3GN. Always set the sub-address to “Q0".

Q
(@)
=
=
c
=




I CHAPTER 7 COMMUNICATIONS

H Response Frame

STX Node No. Sub-address End code Response text ETX BCC
02H "00" 03H
| | | | | |
1 2 2 2 1 1byte
The product does not Code indicating the start of a response frame (02H).
respond to such a command STX Be sure to place this code in the first byte of a response
frame that does not end in frame
ETX and BCC characters. - - —
The Node No. is set to the value that was specified in th
Node No. corresponding command frame.

The unit No. of the product that returns the response is 4
this field.

Sub-address

Not used for K3GN. This field is always set to “00".

End code

This field contains the result of execution of the correspd
ing command frame.

Response text

Response text

A1

et in

vl

—

ere

ed.

ETX Code indicating the end of text (03H)
Block check character.
BCC The result of block check on the BCC calculation range i
stored in this field.
® End code
Sl Code name Description
code
“11” Framing error A framing. error (the stop bits represen.ted 0)
occurred in one of the characters received.
“107 Parity error The sum of the bits of 1 _in the received data
does not match the specified number.
“q o An attempt was made to transfer new data whd
12 Overrun error
the buffer was full.
w1 on The size of the received frame exceeded the
18 Frame length error o
specified number of bytes.
- The received BCC was different from the
13 BCC error calculated BCC.
CR%) e No sub-address, SID, and command text.
g S This error is not covered by the echoback tes
= l:: “16” Sub-address error | e The size of the sub-address was less than t\
8 o characters, and no SID and command text W
found.
o The command text contains characters othel
than “0 thru “9” and “A” thru “F".
“14” Format error + No SID and command text.
e MRC and SRC in the command text were no
included in the command text..
The specified FINS command could not execu
P FINS command (The FINS response code may provide a
OF ) . .
error suggestion about the reason of the failure in
command execution.)
“00” | Normal completion | The command was successfully executed.
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7.3 Structure of Command/Response Text I

7.3 Structure of %mman%

The command/response text constitutes the main body of a command/response

frame.

The structure of the command/response text is as follows.

Command Text

Code) followed by the required data.

Response Text

STX Node No. Sub-address SID Command text ETX BCC
02H 00" _{-70" o3H
1 L L L L
_MRC _SRC Data
1 ] 1 P I E—
2 2 bytes

Code) and SRES (Sub Response Code) and the required data.

If the product fails to execute a specified command, it generates a respon

STX Node No. Sub-address End code Response text ETX BCC
02H "00" 03H
1 [ 1 1 1
_MRC  sre”  MRES SRES Data
1 1 1 1 1 ___1 1
2 2 2 2 bytes

consisting of MRC/SRC and MRES and SRES only.

® List of services

MRC | SRC Service name Description

“01" | “01” |Read from variable area Z:welz service reads from the variable

01" | “02" |Write to variable area ;:22 service writes to the variable

“05" | “03" |Read controller attribute This service _rea_ds the mode_l No. an
the communications buffer size.

“06" | “01” |Read controller status This service reads the run status of
controller.

08" | “01" | Echoback test This service carries out the echobac
test.

“30" | “05" |Operation instructions This service carries out forced-zero
(cancel) operation, etc.

he

The command text consists of MRC (Main Request Code) and SRC (Sub Request

The response text consists of MRC and SRC followed by MRES (Main Response

>
=
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I CHAPTER 7 COMMUNICATIONS

7.4 Variable Area s

A section of memory in the product that holds data to be transmitted is called the
variable area

The variable area is used for reading of current process values or reading/writing
of various parameters.

In contrast, the variable area is not used for operation instructions or reading of
controller attributes.

K3GN

Microcomputer

Variable area

L -

Data reading/ ]
writing

To specify the position of a variable in the variable area, wseiable type and

anaddress
Address
0000 0001 0002 0003 001B 001C 001D
Variable type CO / /
c1 “
c2 \\
s X /)

Variable

Append to each variable type an access-size-based address that is expressed in 2-
byte hexadecimal code

A variable has an eight-digit value in hexadecimal. A negative variable is ex-
pressed in two’s complement. When the current value of a variable is read as
{85.8 on the main indicator of the product, for example, its hexadecimal notation

is 0000041AH (the decimal point is ignored; 105:0L050— 0000041AH), and
the variable is read in this form.

The variable area is mapped as follows. The variable type is converted to a 2-
byte ASCIl code and loaded to the frame. Available variable types are also
shown below.

= 0
5=
=9
—
53
o

I I 1
Process value,
etc.
——}
Protect
‘ IeYeI ‘
c2 Operation level
| |

|

Initial setting level Communication
c3 L ? ‘ setting level ‘
[ I

Co

C1

Advanced-function setting level

I A
Variable type C0O: Read-only data including process values and status

Variable type C1: Protect level parameters

Variable type C2: Operation level parameters (OUT set values and remote input
values)

Variable type C3: Initial setting, communication setting, and advanced-function
setting level parameters
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7.5 Read from Variable Area I

7.5 Read from Variable Ar_

This service reads data from the variable areas.

Command text

Variable Read start Bit
MRC SRC  type address position  No. of elements
Lo fro ] [, Jrooo] ]
2 2 2 4 2 4 bytes
Item Description

MRC/SRC Set t_hese items to “01"/"01” ("Read from Variable Area
service).

Variable type Set this item to one among “CQ” thru “C3".

Read start address Specify the read start address at this field.

Bit position Not used for K3GN. Always set this item to “00".
Set this item to the quantity of variables that are to be re

No. of elements
(up to 10).

Rresponse text

Response code

MRC SRC (MRES/SRES) Data to be read
[or o ] |
2 2 4 (No. of elements x 8) bytes
Item Description
MRC/SRC _Th|s field contains the same value (“01"/"01") as specified
in the command text.
Response code This field contains the result of execution of the commpnd.
Data to be read This field contains the data that is read and to be read

Response codes

Response

Code name Description
code

“1001” Command length over| The command is too long.

“1002” Command length shortf The command is too short.

“1101” Area type error The specified variable type is invalid.
“1103" Start address out-of- | The specified start address is outside the
range error valid range.

“110B” Response length over The No. of elements exceeds 10.

The bit position is set to a value other tha

1100 Parameter error “00".

“2203” Operation error EEPROM error

“0000” Normal completion The command was successfully execut

174
a

>
=
(@]
=
n

-INNWNOID
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7.6 Write to Variable Area_

This service writes data to the variable area.

Command text
Command
Variable Write start Bit

MRC SRC  type address position No. of elements Data to be written
K R 2 R
2 2 2 4 2 4 bytes (No. of elements x 8) bytes
Item Description
MRC/SRC Set t_hese items to “01"/“02” ("Write to Variable Area"
service).
Area type Set this item to one among “C1” thru “C3".
Write start address Specify the write start address at this field.
Bit position Not used for K3GN. Always set this item to “00".
Set this item to the quantity of variables that are to be
No. of elements .
written (up to 10).
Data to be written Place the desired data in this field.

Response text
Response
Response code

MRC SRC (MRES/SRES)

| "01" | "02" |
2 2 4
Item Description
MRC/SRC This field contains the same value (“01"/02") as

specified in the command text.
This field contains the result of execution of the

Response code

command.
Response codes
CR%) Response .
§ 5 code Code name Description
= b *1002" | Command length short | The command is too short.
o© “1101” Area type error The specified variable type is invalid.
“1103” Start address error The specified start address is outside the valid range.
“1104” End address error The specified start address is outside the valid range.
“1003” Data quantity mismatch| A mismatch between the No. of elements and the quantity of
error variables occurs.

¢ The bit position is set to a value other than “00".

o The value of data to be written is outside the valid range.

“3003” Read only error An atteph is made to write data to an address of varialge €0.

e Communication writing is disabled.

¢ An attempt is made to write data from setting area 0 to settirlg
area 1.

¢ An attempt is made to write a protect level parameter at a leyel
other than protect level.

¢ An attempt is made to write data to an address of variable type
C3 at the calibration level.

e An error occurs in EEPROM.

“0000” Normal completion The command was successfully executed.

“1100” Parameter error

“2203" Operation error
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1.7 _Operation Instructions_

To issue an operation instruction to the product, set the items in the command text

{ Response

as follows.

Command text

Instruction Related

MRC SRC code informatior
KX
2 2 2 2 bytes
ltem Description
MRC/SRC Set these item to “307/"05” (Operation Instruction servic

4
~

Instruction code

Place an instruction code in this field.

Related information E(Ijé:e information related to the operation instruction in this
Instruction codes
[nEiATEel Operation Related information|
code
“00” Communication writig | “00": Off (disable)
“01”: On (enable)
Forced-forced-zero “00”; Cancel
“03” execution/ “01": Execute
Forced-zero cancel
“06” Software reset “00”
‘07" Move to setting area 1 “00”
‘08" Move to protect level ‘00"
Response text
Response code
MRC  SRC (MRES/SRES)
| "30" | 05 |
2 2 4 bytes
Item Description
MRC/SRC _Th|s field contains the same value (“30"/"05") as specified
in the command text.
Response code This field contains the result of execution of the commpnd.
Response codes
REEPETSE Code name Description
code
“1001” Command length over| The command is too long.
“1002” Command length shortf  The command is too short.
“1100" Parameter error Th_e |ns_truct|0n code or related informatidn
is invalid.
e Communication writing is disabled.
¢ The specified operation cannot be
.‘ i . executed.
2208 Operation error For details, refer t&ection 7.9
Commands and Responses
e An error occurs in EEPROM.
“0000” Normal completion The command was successfully executgd.
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1.8, Setting A:025 I

The K3GN series of products can assume two states that are referesdttongs
area Oandsetting area 1lin this manual.

In setting area 0, the product is carrying out a measurement.

In this state, you can therefore perform such operations that are permitted only
during measuring, or that cause no trouble even if a measurement is in progress.
These operations include “process value reading”, “parameter writing” and
“forced-zero execution”.

On the contrary, this state prohibits such operations that exert an effect on
measurement in progress, including “parameter writing at the initial setting level”
(parameter reading is always allowed).

In setting area 1, measurement is suspended.

In this state, you can therefore perform such operations that are not allowed in
setting area 0. These operations include “parameter writing at the initial setting,
communication setting, and advanced-function setting levels”.

At power-on, the product is in setting
area 0. To move to setting area 1, us

the “move-to-setting area 1" instruc- _Software reset_instruction
tion. To return to setting area O, |
power the product off and on again, orSetting area 0 " ) Setting area 1
« . - ove-to-setting
use the “software reset” instruction. area 1" instruction
v
Measurement Measurement
in progress suspended
The figure on the right shows thd Setting area 0

setting areas and the levels containg

. . Protect level
in each settlng area.

Operation level

. Adjustment
2] . o . ¢ level

5% A transition to the initial setting level 'S

= by key operation implies a transitio Seting area 1
S S from setting area O to setting area h_4

Communication
setting level

Initial setting

This enables the host PC to operate t evel

product in setting area 1.

A transition to setting area 1 by remot
control from the host PC causes th
level indicator on the front panel tq
indicate the product is at the initia
setting level. To return to the operg
tion level, use the_] key.

Advanced-
function setting
level

Calibration
level

* At the calibration level, the product refuses control
from the host PC.

AUDIN -ttt ki Gt Qi al 00 Sl 2 0.6 Gl Gl Ol il et St el S e i ittt R il @ a U N fT
104



7.9 Commands and Responses I

7.9 Commands and Responses

Various commands for application layer are available for implementing the
services, such as “variable area read/write” and “operation instructions”, offered
by the CompoWay/F communication format.

This section contains description of the available commands for the application
layer.

B Read Process Value

Variable Bit
MRC SRC type Address position No. of elements
| "01" | "01" | "Co" | "0001" | "00" | "0001"

This command reads the current process value.

Use this command when the product is in setting area O.
(If the product is in setting area 1 when receiving the command, it returns a
response with the “unknown” current value data).

MRC SRC  Response code Data

< Response I

| "01" | "01" | "0000"

Process value
L L L

H Read Status

Response code: The code shown above represents normal completion. For
details on the response code, refeBéation 7.5 Read from Variable Area .

Variable Bit
MRC SRC type Address position No. of elements
| "o1" | "o1" | "co" | | "00" |

"0002" "0001"

This command reads the status of comparative outputs or the like.

Use this command when the product is in setting area O.
(If the product is in setting area 1 when receiving the command, it returns
response with the “unknown” status data).

>
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MRC SRC Response code Data

< Response I

| "01" | "01" | "0000" Status

For details on the status, refer3ection 7.10 Variable Area Map

Response code: The code shown above represents normal completion. For
details on the response code, refebéation 7.5 Read from Variable Area
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H Read Remote Input Value

Variable Bit
MRC SRC type Address position No. of elements Data
| 01 | "02" | C2 | "0000" | "00" |

"0001" Remote input value

This command supplies an input value to the product that is used as a digital data
display for PLC/PC.

Use this command when the product is in setting area 0.

(If the product is in setting area 1 when receiving the command, no change occurs
on the main indicator as measurement is suspended).

Before issuing the command, use an operation instruction to enable
“communication writing”.

MRC SRC Response code

< Response I

| "01" | "02" | "0000"

Response code: The code shown above represents normal completion. For
details on the response code, refeBéation 7.6 Write to Variable Area.

H Read OUT Set Value

[22]
=
=
s
<
(&)

Variable Bit
MRC  SRC type Address position No. of elements
(oo e Twl wo

Address Parameter

“0001” OUT1 value

“0002” OUT1 upper-limit value

“0003” OUT1 lower-limit value

“0004" OUT2 value

“0005” OUT2 upper-limit value

“0006” OUT2 lower-limit value

This command reads an OUT set value.

(Even if the type of the OUT set value is “upper” or “lower”, OUT upper and
lower-limit values can be read. Even if the type of the OUT set value is
“upper/lower”, an OUT set value can be read).

MRC SRC Response code Data

< Response I

| "01" | "01" | "0000" Threshold |

Response code: The code shown above represents normal completion. For
details on the response code, refeBéation 7.5 Read from Variable Area
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H Write OUT Set Value

MRC SRC Address No. of elements Data
| Command ) | "01" | "02" | "c2" | | "00" | "0001" OUT set value
Address Parameter
“0001” OUT1 value
“0002" OUT1 upper-limit value
“0003” OUT1 lower-limit value
“0004" OUT2 value
“0005” OUT2 upper-limit value
“0006” OUT2 lower-limit value

This command writes an OUT set value.
It can be used when the product is in either setting area 0 or 1.

(Even if the type of the OUT set value is “upper” or “lower”, OUT upper and

lower-limit values can be written. Doing so exerts no effect on comparative
output. Likewise, even if the type of the OUT set value is “upper/lower”, an
OUT set value can be written).

If you want to write both OUT1 and OUT2 values at a time, use block access to
the variable area. For details, refer to the tip show8eation 7.10 Variable
Area Map.

Before issuing the command, use an operation instruction to enable
“communication writing”.

MRC SRC  Response code
{ Response| [ ror | o2 "0000"

Response code: The code shown above represents normal completion. For
details on the response code, refeBéation 7.6 Write to Variable Area.

H Read Parameter

Variable Bit
MRC  SRC type Address position No. of elements
LowJror [ ], [roor [ |ooor
Variable type Address Parameter g 8
‘C1” “0000” to “0003” Protect level parameters 9=
“0000” to “000B” Initial setting level parameters g E
“C3” “000C” to “0010” Communication setting level parameters (] .Z
“0011" to “001D" | Advanced-function setting level parameters

This command reads a parameter.

For details on how to specify the variable type and the address, r&ection
7.10 Variable Area Map.

This command can be used when the product is in either setting area 0 or 1.

" ow LIS

(“Analog range”, “input pulse frequency”, “scaling input values 1 and 2", “scaling
display values 1 and 2", “scaling input value”, and “scaling display value” can be
read, irrespective of input type setting).

MRC SRC  Response code Data
< Responsel | "01" | "01" | "0000"

Parameter
1 s

Response code: The code shown above represents normal completion. For
details on the response code, refebéation 7.5 Read from Variable Area
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H Write Protect Level Parameter

Variable Bit
MRC SRC  type Address position No. of elements Data
| "0.1" | "0.2" | C.l | L | O.O | ."00.01". . PrlotectI Ievell parlamelter .
Address Parameter
“0000” Operation/adjustment lockouts
“0001” Initial setting/communication lockouts
“0002” Setting change lockout
“0003” Forced-zero lockout

This command writes a protect level parameter.

Use this command when the product is in setting area 0. If the product is in
setting area 1 when receiving the command, it returns an error.

Before issuing the command, use operation instructions to enable “writing” and to
enter the protect level.

MRC SRC  Response code
< Responsel | "01" | "02" | "0000"

Response code: The code shown above represents normal completion. For
details on the response code, refeBéation 7.6 Write to Variable Area.

B Write Parameter (Setting Area 1)

Variable Bit
MRC SRC  type Address position No. of elements Data
| "01" | "02" | "C3" | | "00" | "0001" Parameter (setting area 1)
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Address Parameter
“0000” to “000B” Initial setting level parameters
“000C” to “0010” Communication setting level parameters
“0011” to “001D” | Advanced-function setting level parameters

This command writes an initial setting level parameter, a communication setting
level parameter, or an advanced-function setting level parameter.

For detains on addressing, refeSeection 7.10 Variable Area Map

Use this command when the product is in setting area 1. If the product is in
setting area 0 when receiving the command, it returns an error.

Before issuing the command, use operation instructions to enable “communication
writing” and to enter setting area 1.

[22]
=
=
s
<
(&)

MRC SRC  Response code
< Responsel | "01" | "02" | "0000"

Response code: The code shown above represents normal completion. For
details on the response code, refebéation 7.6 Write to Variable Area.
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B Communication Writing

Instruction Related

MRC SRC code information
| "30" | "05" | "00" |

Related information Description
“00” Communication writing disable
‘01" Communication writing enable

This command enables/disables communication writing.
It rewrites the value of the adjustment level parameter “communication writing”.

If communication writing is disabled, operation instructions for parameter
rewriting, forced-zero execution/forced-zero cancel and the like are rejected.

This command can be used when the product is in either setting area 0 or 1.

MRC SRC Response code
< Responsel | "30" | "5 | "0000"

Response code: The code shown above represents normal completion. For
details on the response code, refeBéation 7.7 Operation Instructions

B Forced-zero Execution/Cancel

Instruction Related

MRC SRC code information
| 30" | "05" | "03" |

Forced-zero Description
‘00" Forced-zero cancel
‘01" Forced-forced-zero execution

This command executes/cancels the forced-zero operation.

Use this command when the product is in setting area 0. If product is in setting
area 1 when receiving the command, it returns an error.

If the product has no measured value, suffers input anomalies, or encounters a
“display range over” error when receiving the command, it returns an error. If
the event input is used for “process value hold” when receiving the command,
also returns an error.

Before issuing the command, use an operation instruction to enabl
“communication writing”.
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MRC SRC Response code
( Response| [ '30' [ o5 | o000’

Response code: The code shown above represents normal completion. For
details on the response code, refebéation 7.7 Operation Instructions
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H Software Reset

Instruction Related

MRC SRC code information

This command triggers a software reset, which returns the product to its initial
state when it was powered on.

It can be used when the product is in either setting area 0 or 1.

Before issuing the command, use an operation instruction to enable
“communication writing”.

The software reset command does not require the product to return a response.

H Move to Setting Area 1

Instruction Related

MRC SRC code information

This command provides a transition of the product to setting area 1.

Use this command in setting area 0. If the product is in setting area 1 when
receiving the command, the command is ignored.

If the set value of the “initial setting/communication lockouts” parameter is 2
indicating “move to initial setting level” and “move to communication setting
level” are disabled (refer tBection 5.7 Key Protect Settingwhen the product
receives the command, the product returns an error.

Before issuing this command, use an operation instruction to enable
“communication writing”.

MRC SRC Response code
< Responsel | "30" | "05" | "0000"

Response code: The code shown above represents normal completion. For
details on the response code, refebéation 7.7 Operation Instructions
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H Move to Protect Level

Instruction Related

MRC SRC code information

This command moves the product to the protect level.

Use this command when the product is in setting area 0. If the product is in
setting area 1 when receiving the command, it returns an error.

Before issuing the command, use an operation instruction to enable
“communication writing”.

MRC SRC Response code
< Responsel | "3q" | "05" | "0000"

Response code: The code shown above represents normal completion. For
details on the response code, refeBéation 7.7 Operation Instructions
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H Read Controller Attribute

MRC SRC
|00mmand ) | "5 | 03" |

This command reads the model name and communication buffer size of the
product.

For addressing, refer ®ection 7.10 Variable Area Map
The command can be used, irrespective of what state the product is in.

MRC SRC Response code Model name Buffer size
< Response I | "05" | "03" | "0068"
Buffer No. of q

Model name s Input type Output type RS Optional feature
“K3GN-NDC” | 48 x 24 NPN transistor Relay 2 Communication
“K3GN-PDC” | 48 x 24 | PNP transistor Relay 2 Communication
“K3GN-NDT1" | 48 x 24 NPN transistor NPN transistor 3 Communication
“K3GN-PDT2" | 48x 24 PNP transistor PNP transistor 3 Communication

The model name is expressed in 10-byte ASCII code. If the model name length
is less than 10 bytes, blanks are used for padding in the model name field.

A fixed value of “0068H” (104 bytes) in buffer size is returned.
Response code

Response code Error name Description
“1001” Command length over | The command is too long.
“2203" Operation error An error occurs in EEPROM.
“0000” Normal completion The command is successfully executed.

H Read Controller Status

MRC SRC
|00mmand ) | "0 | "01" |

This command reads the operation status of the product.
The command can be used, irrespective of what state the product is in.

Operation Related

Response MRC  SRC Response code | status ||nformat||on

[Tos | or | .
=2
Operation status Description g =
“00” Measurement is in progress normally. = %
- wn =
e Measurement is suspended. v
“01” e The product has no measured value, suffers input
anomalies, or encounters a “display range over” error.

Related information

7 6 5 4 3 2 1 0 Bit position
[ofofofofo] | | |

Value of bit
Status

0 1

No measured value |Not detected | Detected

Display range over |Not detected| Detected

Input anomaly Not detected | Detected

If the product is in setting area 1 when receiving the command, it returns a
response with the “unknown” related information.




I CHAPTER 7 COMMUNICATIONS

Response code

Response code Error name Description
“1001” Command length over | The command is too long.
“2203” Operation error An error occurs in EEPROM.
“0000” Normal completion The command is successfully executed.

B Read Version
Variable Bit
MRC SRC  type Address position No. of elements
| "01" | "01" | "Co" | "0000" | "00" | "0001"

This command reads the product software version.
The command can be used, irrespective of the state of the product.
MRC SRC  Response code Data
< Responsel | "01" | "01" | "0000"

Version No
1

Response code: The code shown above represents normal completion. For
details on the response code, refeBéation 7.5 Read from Variable Area

B Echoback Test

MRC SRC Data tglagtfsted
[ Command > [ vos | o1 | 0t0 87 bytes

This command performs an echoback test.
The command can be used, irrespective of the state of the product.
Data to be checked must not exceed communication data in length.

Communication data length Description
7 bits 20H to 7EH converted to ASCII code
8 bits 20H to 7EH or A1H to FEH converted to ASCII code
MRC SRC Response code Data tgl)gtgsted
( Response| | vog | o1 | 010 87 bytes
=2
25 Response code
g '<T: Response code Error name Description
o© “1001” Command length over | The command is too long.
“2203" Operation error An error occurs in EEPROM.
“0000” Normal completion The command is successfully executed.
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7.10 Variable Area Map

The variable area of the product is mapped in terms of variable types and addresses as described below.

Variable type CO: Read-only data including process values and status

Variable type C1: Protect level parameters

Variable type C2: Operation level parameters (OUT set values and remote input values)

Variable type C3: Initial setting, communication setting, and advanced-function setting level parameters

The address and parameter assignments to each variable type are shown below.

Vziynsgle Address| Parameter Meaning of set value/Valid range/Description
0000 Version 00000100H
FFFFB1E1H to 0001869FH (-19999 to 99999): Valid
0001869FH (99999):  Input anomalous/outside the display range upper
Co 0001 Current value limit
FFFFB1E1H (-19999): Input anomalous/outside the display range I¢wer
limit
0002 Status Refer to the figure below.

Status description

16 15 14 13 12 11 10 9 8

31
AllO

o]0

The event input is ON
only when the input
type is set to "analog"
and assigned "HOLD".
Otherwise, it is OFF.

Even if the product is
of relay output type,
the PASS output
status can assume ON

and OFF.

7 6 5 4 3 2 1 0 Bit position
" Tol [T Tolelo] ol [ 1]
Value of bit
Status
0 1
No measured value | Not detected Detected
Display range over | Not detected Detected
Input anomaly Not detected Detected
Event input OFF ON
Comparative output 1 OFF ON
Comparative output 2 OFF ON
PASS output OFF ON
Setting area Setting area 0 | Setting area 1
Data writing Disable Enable
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Veg/lsgle Address Parameter Meaning of set value/Valid range/Description
00000000H (0): No restriction at the operation/adjustment levels
Operation/ 00000001H (1): “Move to adjustment level” is disabled.
0000 adjustment 00000002H (2): Only the process value can be displayed.
lockouts Access via communications is enabled, irrespective of the value ¢f
this parameter.
00000000H (0): “Move to initial setting/communication
setting/advanced-function setting levels” is enablgd.
Initi . 00000001H (1): “Move to advanced-function setting level” is
nitial se_ttlng/ disabled
ooo1 cor’rmumcatlon 00000002H (2): “Move to initial setting/communication setting
ockouts e
levels” is disabled.
Access via communications is enabled, irrespective of the value ¢f
C1 this parameter.
00000000H (0): OFF: A parameter change by key operation is
enabled.
0002 Setting change | 00000001H (1): ON: A parameter change by key operation is
lockout disabled.
Communication writing is enabled, irrespective of the value of thi
parameter.
00000000H (0): OFF: Forced-zero execution/forced-zero cancel |s
enabled.
0003 Forced-zero | 00000001H (1): ON: Forced-zero execution/forced-zero cancel is
lockout disabled.
Communication writing is enabled, irrespective of the value of thi
parameter.
Remote input FFFFB1E1H to 0001869FH (_—19999 to 99999) _
0000 value An input value is written to this variable when the product is used|as a
digital data display for PLC/PC.
0001 OUT1 value FFFFB1E1H to 0001869FH (—19999 to 99999)
0002 OuUT1 u?per-limit FFFFB1E1H to 0001869FH (—19999 to 99999)
value
Cc2 0003 OUT1 Iolvver-limit FFFFB1E1H to 0001869FH (—19999 to 99999)
value
0004 OUT2 value FFFFB1E1H to 0001869FH (—19999 to 99999)
0005 ouT2 u?per-limit FFFFB1E1H to 0001869FH (—19999 to 99999)
value
. 0006 OUT?2 lower-limit | FFFFB1E1H to 0001869FH (—19999 to 99999)
= = value
=0
s =
k) Variable . . -
o© type Address Parameter Meaning of set value/Valid range/Description
00000000H (0): Analog
0000 Input type 00000001H (1): Pulse
00000002H (2): Remote
00000000H (0): 4 to 20 mA/O to 20 mA
00000001H (1): 1to5V/0to 5V
ooo1 Analog range 00000002H (2): +5 V
00000003H (3): +10V
00000000H (0): 30 Hz
c3 0002 Input pulse frequency 00000001H (1): 5 kHz
0003 Scaling input value 1 FFFFB1E1H to 0001869FH (—19999 to 99999)
0004 Scaling display value 1 FFFFB1E1H to 0001869FH (=19999 to 99999)
0005 Scaling input value 2 FFFFB1E1H to 0001869FH (=19999 to 99999)
0006 Scaling display value 2 FFFFB1E1H to 0001869FH (=19999 to 99999)
0007 Scaling input value FFFFB1E1H to 0001869FH (—19999 to 99999):
When the input type is set to "pulse"
. : FFFFB1E1H to 0001869FH (—19999 to 99999):
0008 Scaling display value When the input type is set to "pulse"

AUDIN -ttt ki Gt Qi al 00 Sl 2 0.6 Gl Gl Ol il et St el S e i ittt R il @ a U N fT
114



7.10 Variable Area Map I

Va:;ggle Address Parameter Meaning of set value/Valid range/Description
00000000H (0)aaooa
00000001H (1)aaoa.a
0009 Decimal point position | 00000002H (2)aaa.ca
00000003H (3)aa.con
00000004H (4)g.0oaa
00000000H (0): Upper-limit action
000A OUT1 type 00000001H (1): Lower-limit action
00000002H (2): Outside-the-range action
00000000H (0): Upper-limit action
000B OUT2 type 00000001H (1): Lower-limit action
00000002H (2): Outside-the-range action
000C Communication unit No.| 00000000H ~ 00000063H (0 ~ 99)
00000000H (0): 1.2 kbps
00000001H (1): 2.4 kbps
000D Baud rate 00000002H (2): 4.8 kbps
00000003H (3): 9.6 kbps
00000004H (4): 19.2 kbps
00000000H (0): 7 bits
000E Word length 00000001H (1): 8 bits
. 00000000H (0): 1 bit
000F Stop bitlength 00000001H (1): 2 bits
C3 00000000H (0): Non
0010 Parity bits 00000001H (1): Even
00000002H (2): Odd
00000000H (0): OFF
0011 No. of measurements 00000001H (2): 2
for averaging 00000002H (2): 4
00000003H (3): 8
. . 00000000H (0): HOLD
0012 Event input function 00000001H (1): ZERO
0013 OUT1 hysteresis 00000000H to 0000270FH (0 to 9999)
0014 OUT2 hysteresis 00000000H to 0000270FH (0 to 9999)
0015 Auto-zero time 00000000H to 000000C7H (0.0 to 19.9)
0016 Startup compensation time  00000000H to 000003E7H (0.0 to 99.9)
et (Not assigned) 00000000H (0)
00000000H (0): Green to red
. 00000001H (1): Always green
001A Display color change | 554300021 (2): Red to green
00000003H (3): Always red
001B Display auto-return time| 00000000H to 00000063H (0 to 99)
001C Move-to-protect-level tim¢ 00000000H to 00000013H (0 to 19)
001D Send waiting time 00000000H to 00000063H (0 to 99)
dLEap

Block access to the variable

area

A number of contiguously

Separate access

addressed variables of the
same type in the variable area
can be accessed at a time.

For example, you can read the
current value and the status
simultaneously by setting the
read start address to the
address of the current value
and setting the No. of elements
to 2.

Such an access method is
called “block access”.

Variable area read
command issued
(for current value)

l

Variable area read
command issued
(for status)

End

Variable type: CO
Address 0001
No. of element: 0001

Variable type: CO
Address: 0002
No. of element: 0001

Block access

Variable area read
command issued

End

Variable type: CO
Address: 0001
No. of element: 0002
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7.11 Communications Control Flow

This section describes the control flow of comminations between the product and

the host PC. Information in this section will help you make up a program for
controlling the product.

H Communication Reading

Communication reading is performed according to the following flow. It
involves no response from the product to the host PC.

Host PC K3GN

| Data read command |i>

Wait state

Commands applicable to this flow are shown below.

Applicable commands
Read process value
Read status
Read OUT set value
Read parameter
Read controller attribute
Read controller status
Read version
Echoback test

= 0
5=
=9
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o
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7.11 Communications Control Flow I

B Communication Writing (Setting Area 0)

When the product is in setting area 0, communication writing is performed
according the following flow.

Host PC K3GN

Communication writing

instruction (Communication w
writing enabled)

NORMAL RESPONSE g ' B ™~ O
« Waitsae D>« [NORMALRESPONSE| 188 ¢ 3 J14E S
"CMW" is illuminated. —

Parameter read command

- Wait state
A 4
Wait state NORMAL RESPONSE
Communication writing v

instruction (Communication [~ 2. Wait state
writing disabled)

NORMAL RESPONSE =Ju I B B Y W N =
[m} ' o ‘et ‘e ]
o Lo
"CMW" goes off.

Commands applicable to this flow are as follow.

Applicable commands
Write remote input value
Write OUT set value

Remote input values would often be written with a high frequency.
You should therefore keep “communication writing” in “enable” state and then

continuously write input values. Doing so will shorten the time for
communication writing.
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Host PC K3GN

Write Remote Input
Value Command >

NORMAL RESPONSE

It is assumed that communication
writing has been enabled.
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H Protect Level Parameter Writing

A protect level parameter is written according to the following flow.

Host PC K3GN

Communication writing
instruction (Communication
writing enabled)

NORMAL RESPONSE a|m ¢ - g
[} o' et ‘en’ 'as, ]
o Lad s

"CMW" is illuminated. 7

Operation instruction to move h 4
to protect level > Wait state The first parameter at the
protect level is displayed.

h 4
- NORMAL RESPONSE = Pl 2 ) =]
Wait state 4j|— gf QT Ca
v — "P" is displayed.
Parameter write command Wait state
h 4
Wait state NORMAL RESPONSE
Operation instruction for v
software reset Wait state
Wait 2 seconds until Software reset ) =] [ B TN ] =]
the product is soft- g (S35
reset
Communication writing v
instruction (Communication Wait state
writing disabled)
NORMAL RESPONSE =L I e N Y =
o L4 o
"CMW" goes off.—T

= 0
5=
=9
—
53
o

The following command is applicable to this flow.

Applicable command
Write protect level parameter
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7.11 Communications Control Flow I

B Parameter Writing (Setting Area 1)

When the product is in setting area 1, a parameter is written according to the
following flow.

Host PC K3GN

Start

Communication writing
instruction (Communication
writing enabled)

NORMAL RESPONSE E (] :l :l '-l ': E
< Wwaitstate > 8 (CIw.a8

"CMW" is illuminated. 7

Action instruction to move to v The first parameter at
setting area 1 — Z—»p. Wait state the initial setting level
is displayed.
h 4 5 - 5
Wait state NORMAL RESPONSE ES N - - ": E
"5" is displayed.
Parameter write command Y
> Wait state
r NORMAL RESPONSE
Wait state
— - A 4
Operation instruction for -
software reset Wait state
Wait 2 seconds until Software reset ) 2@ I E
the product is soft- o Lad e
reset
Communication writing v
instruction (Communication  Z—». Wait state
writing disabled)
o9
= - - —_—— > ©
NORMAL RESPONSE =1 B | N = =
= - et - —
o Ld o o=
Cc
"CMW" goes off.—T % =
v

End

The following command is applicable to this flow.

Applicable command
Write parameter (settiparea 1)
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H Operation Instruction

An operation instruction is performed according to the following flow.

Host PC K3GN

Communication writing
instruction (Communication

writing enabled) M

"CMW" is illuminated.

. ” . A 4
Instruction for specified action -
Wait state

NORMAL RESPONSE

Wait state

Communication writing ) 4
instruction (Communication . Wait state
writing disabled)

NORMAL RESPONSE

=1 B B I =]
g8 (CJ3.J8
"CMW" goes off.—T

Commands applicable to this flow are shown below.

Applicable commands
Forced-forced-zero execution/cancd

Move to setting area 1

Move to protect level
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7.12 Programming Example I

H N88 BASIC

The section shows a programming example where a response from the product is
displayed on the screen on the host PC when a command is entered from the
keyboard.

This program is created with N88 BASIC.

o
Qo
52
2¢c
wn =
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® Execution example
The current value of unit No. 00 is read.

SEND DATA[STX] 00 00 0 0101 CO 0001 00 0001 [ETX][BCC]

\— No. of elements

Bit position

Read start address
Variable type
MRC/SRC

SID

Sub-address

Node No.

RESPONSE: [STX] 00 00 00 0101 0000 0000014F [ETX][BCC]

‘ Data read

Response code
MRC/SRC

End code
Sub-address
Node No.
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7.12 Programming Example I

B Protocol Macro

Whatisthe The protocol macro is a ladder routine that, using a PMCR command, provides
protocol macro? control to the sequence (protocol) of data communications between PLCs or other
communication devices connected via RS-232C or RS-422A/485 interface.

OMRON's CS1W series of serial communication boards come standard with a
standard system protocol that allows control of OMRON’s components.

For details on the protocol macro, refer to the User’s Manual for Model CS1W-
SCB21/41/-SCU21 (Cat. No. W336-01).

Connection The serial communication board CS1W-SCB41 has two ports, port 2 of which
allows direct connection via RS-485 interface.

Use this port to connect the board to the product.

CPU unit Serial communication board
CS1H CS1W-SCB41
D Port 2
|:|k

nnnnn K3GN

ouTio 5858 )| 2ZERO

out3 CHOLD
svo 800,00, 00,0, ocMw
-

RS-485

Set the TERM switch to “ON” and the WIRE switch to “2” and connect a
terminator to the K3GN.

Ladder Example The following example is a ladder diagram in which the current process value is
read through communications (with responses) with No. 600 ASCII conversion
according to the standard system protocol “CompoWay/F for Master Station”.

"Network

communication g 8
Input command "Protocol macro o o=
condition  executable" flag in progress" flag Communication port 0 o=
000000 A20200 191915 Serial port 2 =z %
Destination address E1 (20—
I I I I /H/ PMCR (serial communication board)
#02E1
#0258 [— Sequence No. 0258H (= 600)
"Network ) .
o D01000 |— First word address for transmission data
communication
error flag D01500 |— First word address for reception data
A21900
I I FAL(06) 01

Placing the “read process value” command in D0100 or a higher-numbered
location causes the process value to be stored in D0152 ~ D0153.

If a communication error occurs, an FAL command (fault analysis command) is
executed.
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® Data transmission word assignment

Node Sub- Variable Bit
STX No. address SID MRC SRC type Address position No. of elements ETX BCC
2 I e I I I = 2
]
D01000 0007 |[—No. of transmission words (D01000 ~ D01006)
» D01001 0001 [—Node No. of K3GN: 1
» D01002 0101 |—CompoWay/F command: Variable area read
D01003 000C [—No. of bytes transmitted: 16
> oo co% Variable t d start add bit positi
DO1005 0100 szflzf ;eﬁ);tzaa start address, bit position,
D01006 0001

® Data reception word assignment

Node Sub- End

STX No. address code MRC SRC  Response code Data ETX BCC
|02H| "01" | "00" | | "01" | "01" | | Process value |03H| |
|
D01500 0004 |—No. of reception words (D01500 to D01503)
» D01501 —Response code
—p D01502
}— Current process value
D01503
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CHAPTER

8 USER
CALIBRATION

The product allows the user to perform analog input calibration.

This chapter outlines user calibration and describes how to
calibrate the product.

81 User Ca“bration .......................................... 126
82 User Ca“bra‘“on Processes ............................... 128
Connection of the Product to a STV/Calibration Procedure
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I CHAPTER 8 USER CALIBRATION

8.1 User Calibration
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Entry of
Calibration
data

As the product has been calibrated at the factory, it does not need to be calibrated
in normal use.

The product has the capability of analog input calibration, which enables user
calibration as needed.

OMRON assumes no responsibility for the result of user calibration.

Note that, once user calibration is performed, original calibration data is
overwritten and cannot be restored.

Devices and tools necessary for user calibration must be made available by the
user. For handling of these devices, refer to their respective manuals.

First store both of calibration values 1 and 2 temporarily. Then save them while

the product is in the change state.

Calibration data cannot be saved normally unless calibration values 1 and 2 are
both specified.

If calibration data is saved normally, the product keeps a record of the user

calibration. When you enters the user calibration level, a calibration record mark
will appear on the main indicator as shown below.

=]
-

]
Ll

ooo
ooo

[
i
L)

Calibration record mark
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8.1 User Calibration I

Calibration
Flow

The following shows the flow of user calibration.

Connect the product to
STV and power on

Move to calibration level

Aging

Store calibration value 1
temporarily

Store calibration value 2
temporarily

Save temporal calibration
values

Power the product off and on
again and check for proper
operation

Bring the product into
measuring operation

In the above flow, a range specified by the “analog range” parameter undergoes
calibration.

If you want to calibrate another range, change the analog range to the desired one
at the initial setting level and then perform calibration according to the above
flow.

To exit from the calibration level, power the product off and on again.

e}
>
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8.2 User Calibration Proce_

H Connection of the Product to a STV

Operation power
24vDC

Operation power
24vDC
STV STV

For calibration of voltage range For calibration of current range

Connect a STV (standard voltage/current generator) to appropriate terminals as
shown above.

Use a STV that has accuracy appropriate to the precision of the product.

W Calibration Procedure
Take the following steps for user calibration.

Move to the Procedure

Calibration
Level A. Atthe advanced-function setting level, pressa@iekey.

o Parametef 7aw will appear on the main indicator.

¢ If you cannot move to the calibration level at the first attempt after purchasing the
product, set the "initial setting/communication lockout" parameter to "0" at the
protect level and then move to the advanced-function setting level.

B. Press the®] key.

e The set value (password) of the parameter will appear on the main indicator.

C. Press thé&>] key again to allow the password to be changed.

D. Use thé®] andA/zd keys to enter a password of “01201”.
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E. Press thé&a key to save the password.

 If the password is correct, the product enters the calibration level.

¢ If the password is incorrect, the product remains at the advanced-function setting
level and its main indicator displays the next parameter.
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8.2 User Calibration Processes I

oo == ol2 o N Ty g]
oFf LIQILGo |mF Lig mFLl ISl (O
= l Use 3] and Az=d to enter the
) specified password.
) Incorrect
password entered Correct password entered
Next parameter at
advanced-function i
setting level Calibration level g - o
g 1=
ol puy RO

—

4 appears, indicating the product is
at the calibration level.

Atthe Procedure

Calibration
Level A. Follow the above steps to move to the go Jns
calibration level. = ===
e An aging timer count will appear on the main
indicator.
e The aging timer is a 30-minute timer and counts 5o T 1=
down to 0. gy (ki
1

¢ |f a user calibration record is found, a calibration
record mark will appear.

Calibration record mark

B. Perform aging until the aging timer counts =1 :‘:g
down to 0. e =c

(If the STV needs an aging time longer than |30
minutes, continue aging until the aging
requirement of the STV is satisfied).

e If you press th&=l key in the middle of timer
counting, aging is skipped and the parameter of
calibration value 1 is displayed on the main
indicator.

I "T"is illuminated.

C. Press th&e key to display the parameter of

R g =1} ol x(]=!
calibration value 1. % = '-,'.-. ,-,‘g
e The parameter corresponding to the current
analog range will appear on the main indicator.
For the relationship between the analog range
and the parameter, refer to the table on the next o
page. >
: o
D. Press th&>] key to display the set value of thie SR ) = = R
=L (KT Qg 5
parameter. T =
"SV" is illuminated. =z

¢ The calibration value 1 will appear in
hexadecimal on the main indicator.

E. Use the STV to provide a reference signal
corresponding to calibration value 1.

¢ For the value of reference signals, refer to the
table on the next page.
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f"T" starts blinking.

F. Press théVzzd key. p—
- ~wl [B8 HEFAE
e The teaching indicator will start blinking,
indicating the reference signal is given to the
product.
G. Press thé¥z=d key again to temporarily store gf WEERS
calibration value 1. —
o If you press th&el key instead of th&vz=d key,
calibration value 1 is not stored and the
parameter of calibration value 2 is displayed on
the main indicator.
H. Press th&al key to display the parameter of % g Sl HE

calibration value 2.

l. Repeat stepb to H to temporarily store
calibration value 2.

ooo
[ed |
(K]
('nd
X

1
ooo

o Parametefit~ will appear on the main indicator,
indicating the temporal calibration values can be
saved.

e This parameter does not appear unless both
calibration values 1 and 2 have been stored
temporarily.

=]

moo
ooo

J. Press thé®] key to display the set value. ,-,,_:,

[

¢ na will appear on the main indicator. "SV"is illuminated.

a
u]

K. Press the®] key again.

| [u]u]
x4
oo

& &
K

¢ The set value will start blinking, indicating the
product is in the change state.

moo
=]
(oo

L. Press théVzxd key.

e HES will appear on the main indicator.

M. Press thée= key.

ooo
[ |
u
ooo

¢ The calibration values are saved. I
Calibration record mark

e The aging timer count will appear on the main
indicator.

N. Power the product off and on again to exit
from the calibration level, and check for proper
operation.
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® Analog ranges and parameters/reference signals

Analog rarge Calibration value 1 : Calibration value 2 :
Parameter] Reference ghal | Parametery Reference ghal
4 to 20 mA HaA 4.00 mA 20qR 20.00 mA
1to 5V lu 1.000V S 5.000V
15V Sy 5.000V -5y —5.000V
+10V i 10.000V - 0y —10.000V
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CHAPTER

9

9.1
9.2

TROUBLESHOOTING

This chapter shows the meanings of error indications and the
remedial actions to be taken in the event of error. It also contains
a troubleshooting table that will be helpful in case a trouble may
arise.

Error INdiCatiONG s s srssessessenssnssntsssnssansanssnses 132
Troubleshoot|ng Table .................................... 133
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I TROUBLESHOOTING GUIDE

9.1 Error Indications

y
Ce

y
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S as

1%
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inla?g:tlor ingl:i.l;tor Error description Remedy
RAM error Turn the K3GN off and on again.
o If the error persists, RAM needs to be
replaced.

(Off) il o If the product is restored to normal
operation, the error was possibly caused
noise interference. Check for noise sour
near the product.

EEPROM error Turn the K3GN off and on again.
o If the error persists, EEPROM needs to bq
replaced.

5 el o If the product is restored to normal
operation, the error was possibly caused
noise interference. Check for noise sour
near the product.

The product received an analog value | Supply analog values that fall within the
that fell outside the measuring range of measuring range.
the selected analog range. .
The measuring range of each analog range
follows.
Analog range Measuring range
CE-- 410 20 mA 0to 22 mA
blinking 1to 5V 0to 5.5V
(Off) at 5V -5.5t0 5.5V
intervals +10V -11 to 11V
of 0.5s
You will see this indication when turning At the initial setting level, select an input typ
on the product at the first time after and an analog range according to your
purchasing. This is because the input application.
signal value is 0 mA at that time even
though the range is factory set to 4 to 20
mA.
gogoo | The scaling display value exceeds 9999Enter an appropriate scaling input value.
blinking
(Off) oat The scaling factor may be inappropriate.
intervals Review the scaling factor at the initial setting
of0.5s level.
4ogog | The scaling display value is lower than| Enter an appropriate scaling input value.
= blinking | —19999.
3 (Off) ooat The scaling factor may be inappropriate.
e intervals Review the scaling factor at the initial setting
g of 0.5s level.
o
&%



9.2 Troubleshooting Table I

9.2 Troubleshooting Table

Symptom Probable cause Remedy REUSTEE:
page
The forced-zero function is The “input type” parameter is | The forced-zero function is not| 50
inoperative even though the set to “pulse”. available.
key is pressed. 920
Forced-zero lockout is active. At the protect level, set the | 48
forced-zero function to
“enable”.
The product does not enter the| The “move-to-protect-level” Set the “move-to-protect-level”’| 76
protect level even though the] | parameter is set to a value mofeparameter to an appropriate
+ () is held down for 5 seconds.than 5. value.
Readouts vary greatly or The “input-pulse frequency If the input pulse frequency 52
decrease with increasing range” parameter is set to “30 | exceeds 30 Hz, set the “input-
rotational speed. Hz". pulse frequency range” 88
parameter to “5 kHz".
The input pulse frequency Lower the input pulse frequengy
exceeds 5 kHz. to 5 kHz or less.
Note that the product does not
generate an out-of-range error|if
the input pulse frequency
exceeds 5 kHz.
Readouts vary or are incorrect | The pulse width of ON/JOFF Supply the product with pulses| 88
even when the rotational speed isignals is too small. that have a width specified in
low. this manual.
The product cannot recognize
input pulses correctly unless
their width is as specified, eve
if the rotational speed is low.
The main indicator reads 0 whenThe “auto-zero time” parameter Set the “auto-zero time” 68
the rotational speed is low. is set to a value that is not moreparameter to a value exceeding
than the maximum time interval the maximum time interval of | 86

of input pulses.

input pulses.

Otherwise, the auto-zero
function may be triggered
improperly.

[
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Symptom Probable cause Remedy R
page

The product continues to read | The set value of the “startup | Set the “startup compensation| 70
“00000” on the main indicator | compensation timer” parametey timer” parameter to an
since powered on. is too large. appropriate value. 86

When the input type is set to

"pulse", the startup

compensation time can be set fo

up to 99.9 seconds.

The “process value hold” Cancel “process value hold”. | 89

function is active.

If the event input terminal is
used for “process value hold”,
powering on the product in the
ON state of the terminal will
result in a readout of “00000”,
which is retained unless the
terminal turns off.

The event/pulse input terminals
cannot be turned on or off at all

The making residual current
and/or breaking leakage currer

Use such input equipment that
tconforms to the requirements ¢

13

=+

or sometimes. of input equipment are outside| the making residual current ang
the specified limits. breaking leakage current
specifications.
Otherwise, the product cannot
detect the ON/OFF signals from
input equipment.
The product does not return Wiring is incorrect. Check wiring for correct 14
responses at all to the host PC connection and A/B polarity.
The command frame contains aSpecify a correct unit No. 97
wrong unit No. Otherwise, the product will not
return a response to the host AC.
Comparative output does not | The set value of the “hysteresis"Set the “hysteresis” parameter| 66
turn off even when a process | parameter is too large. to an appropriate value.
value goes back to normal. 92
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I APPENDIX

Specifications C sss—
H Ratings

Supply voltage 24 VDC

Operating voltage range  85% to 110% of the rated supply voltage

Power consumption 2.5W max. (at max. DC load with all indicators lit)

(see note)

Insulation resistance 20 MQ min. (at 500 VDC) between external terminal and case.
Insulation provided between inputs, outputs, and power supply.

Dielectric withstand 1,000 VAC for 1 min between external terminal and case.
voltage Insulation provided between inputs, outputs, and power supply.
Noise immunity +480 V on power supply terminals in normal mode, 1,500 V in common modes, ]
or 100 ns for square-wave noise with 1 ns
Vibration resistance Malfunction: 10 to 55 Hz, 10 min each in X, Y, and Z directions: acceleration: 98 rfi/s
Destruction: 10 to 55 Hz, 30 min each in X, Y, and Z directions; acceleration: 19.6 jn/s
Shock resistance Malfunction: Models with transistor outputs: 196 frfsr 3 times each in X, Y, and Z
directions
Models with relay contact outputs: 98 frilsr 3 times each in X, Y, and
Z directions
Destruction: 294 mfdor 3 times each in X, Y, and Z directions
Ambient temperature Operating: —10°C to 55°C (with no condensation or icing)
Storage: —25°C to 65°C (with no condensation or icing)
Ambient humidity Operating: 25% to 85% (with no condensation)
Ambient atmosphere Must be free of corrosive gas
EMC Emission Enclosure: EN55011 Group 1 class A
Emission AC Mains: EN55011 Group 1 class A
Immunity ESD: EN61000-4-2: 4-kV contact discharge (level 2)
8-kV air discharge (level 3)
Immunity-RF-interference: ENV50140: 10 V/m (amplitude modulated, 80

MHz to 1 GHz) (level 3)

10 V/m (pulse modulated, 900 MHz
Immunity Conducted Disturbance: ENV50141: 10 V (0.15 to 80 MHz) (level 3)
Immunity Burst: EN61000-4-4: 2-kV power line (level 3)

2-kV 1/O signal-line (level 4)
Approved standards UL508 (pending), CSA22.2 (pending); conforms to EN50081-2, EN50082-2, EN6010-
1 (IEC61010-1); conforms to VDE106/part 100 (Finger Protection) when the terminal
cover is mounted.
Weight Approx. 100 g

Note: A operation power supply capacity greater than the rated capacity is required when the Digital Panel Meter is
turned ON. Do not forget to take this into consideration when using several Digital Panel Meters. When power
is supplied, all indicators will light and outputs will be OFF. When using startup compensation time operation,
the display will read “00000” and all outputs will be OFF.
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APPENDIX I

H Input/Output Ratings

Relay Contact Output
(Incorporating G6K Relays)

Item Resistive load (cosg = 1)

Rated load 1 Aat30VDC

Rated carry current 1 A max. (at COM terminal)

Max. contact voltage 60 VDC

Max. contact current 1 A (at COM terminal)

Max. switching capacity 30 VA

Min. permissible load 10 mV, 10uA

(P level, reference value)

Mechanical life 50,000,000 times min. (at a switching frequency of 36,000 times/hr)
Electrical life 100,000 times min. (at the rated load with a switching frequency of 1,800
(at an ambient temperature of 23°C) times/hr)

Transistor Output

Rated load voltage 24 VDC
Max. load current 50 mA
Leakage current 100 uA max.

H Communications

Iltem RS-485

Transmission method 2-wire, half-duplex

Synchronization method Start-stop synchronization

Baud rate 1,200/2,400/4,800/9,600/19,200 bps

Transmission code ASCII

Communications| Reading/Writing | Read/write set values, read/write scaling values, enable/disable the wiiting
to the K3GN of data through communications, forced-zero control, and other data.

B Measuring Ranges

Process Voltage/Current Inputs

Input Measuring range | Measurilg accurag Input impedance Display range
DC voltage 1.000to 5.000 V/ | £0.1% FS +1 digit 1 MQ min. —19999 to 99999
0.000 to 5.000 V max. (at 23+3°C) (with scaling
—5.000t0 5.000 V| £+0.1% FS +1 digit function)
—10.00 t0 10.00 V | max. (at 23+5°C)
DC current 4.00 to 20.00 mA/ | £0.1% FS %1 digit 600
0.00 to 20.00 mA max. (at 23+3°C)

No-voltage Contact/Open Collector Inputs

Input Measuring range Meazzltjr;gi;%:)uracy Displayable range
No-voltage contact (30 Hz max.) with| 0.05 to 30.00 Hz | #0.1% FS #1 digit max.| —19999 to 99999
ON/Off pulse width of 16 ms min. (with scaling function)
Open collector (5 kHz max.) with 0.1 to 5000.0 Hz
ON/OFF pulse width of 9Qs min.

Digital Data Display (By RS-485 Communication)

XION3ddV

| Displayable range | —19999 to 99999 |




I APPENDIX

B Characteristics

Input signal Process voltage No-voltage contact Digital data display (by RS-
(1t05V,0t05V,£5V,+10V) (30 Hz max. with ON/OFF | 485 communication)
Process current pulse width of 16 ms min.)
(4 to 20 mA, 0 to 20 mA) Open collector
(5 kHz max. with ON/OFF
pulse width of 9Qis min.)
A/D conversion Double integral method —
method
Sampling period 250 ms —
Display refresh Sampling period (sampling times multiplied by number of averaging times if average
period processing is selected.)
Pulse measuremernt— Periodic measurement —
method
Connectable — ON residual voltage: 2.5V max.
Sensors OFF leakage current: 0.1 mA max.
Load current: Must have a switching capacity of 15 mA njin.
Must be able to reliably switch load currents]of
5 mA max.
Max. diaplayed 5 digits (—19999 to 99999)
digits
Display 7-segment digital display, character height: 7.0 mm
Polarity display “~" is displayed automatically with a negative input signal.
Zero display Leading zeros are not displayed.
Scaling function Programmable with front-panel key inputs (range of display: —19999 to 99999). The degimal
point position can be set as desired.
External controls | HOLD: (Measurement value| — HOLD: (Measurement valueg|
(see note 1) held) held)
ZERO: (Forced-zero) ZERO: (Forced-zero)
Hysteresis setting Programmable with front-panel key inputs (0001 to 9999)
Other functions Programmable Color Display
Selectable output operating action
Teaching set values
Average processing (simple average)
Lockout configuration
Communications writing control (communications output models only)
Forced-zero set with front | Startup compensation time | Forced-zero set with front
panel keys (0.00t0 99.9 s) panel keys
Control inputs (HOLD/ Auto-zero time (0.0 to 19.9 g)Control inputs (HOLD/
ZERO) selection via front ZERO) selection via front
panel keys panel keys
Field calibration
Output Relays: 2 SPST-NO —
Transistors: 3 NPN open collector
3 PNP open collector
Combinations:
Communications output (RS-485) + relay outputs (2 SPST-NO);
Communications output (RS-485) + transistor outputs (3 NPN open collector);
Communications output (RS-485) + transistor outputs (3 PNP open collector)
Communications Communications function: RS-485
Delay in 750 ms max.
comparative
outputs (transistor
outputs)
Enclosure ratings | Front panel: NEMA4X for indoor use (equivalent to IP66)
Rear case: |EC standard IP20
Terminals: IEC standard IP20
Memory protection| Non-volatile memory (EEPROM) (possible to rewrite 100,000 times)
a Note 1: The minimum input time for control signals is 80 ms.
a
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Parameter List

Use this list to note your set values.

Level Parameter Indication Setting range Default | Unit | Set valug
Operation/agustment lockouts 58PE &~7 4
Initial setting/communication ren m_3 .
Protect lockouts Lt vor )
Setting change lockout YEPE afFlan ofF
Forced-zero lockout IrPE aFFlan afF
OUT1 value atlk ! 49955 ~ 553435 99555
OUT1 upper-limit value | sk 4 +459955 ~ 55555 99555
Operation OUT1 lower-limit value R 49555 ~ 55555 45559
OUT2 value allk 49555 ~ 55555 43559
OUT2 upper-limit value | ai:2H 49955 ~ 555495 99555
OUT2 lower-limit value allk 2L 49555 ~ 55555 45559
Adjustment Communication writing LatE aFFlan afF
Input type Ln-k AnRLL '/P.'_,‘L SElrnk RnRLL
Analog range rARGE N-20/1-5/5/10 H-20
Input-pulse frequency range P-FrE 5""/'5!-' 5H Hz
Scaling input value 1 caf ! 49955 ~ 559495 woo
Scaling display value 1 d5P. | 49955 ~ 555495 Hoo
Scaling input value 2 N 49955 ~ 555495 caon
Scaling display value 2 d5P.2 4595999 ~ 599599 2ann
Initial setting Scaling input value CnP 49559 ~ 553355 50008
Scaling display value d5F 49955 ~ 555495 sooon
Decimal point position 4P ooooalaoooa/ooo.aol .
cooo.oloooao
OUT1 type A HollalHC -Lo He
OUT2 type allkd HolLalHC -La ta
Move t(;ea}[g\rggr:gsgl-functlon Brdn 49999 ~ ggggg o
Communication unit No. t-nao ~59 !
Communicatioh Baud rate 5P5 i.E'/E.'-f/'-Ir.'E'IQ.E,/ gz 9‘;'5 kbps
setting Word length LEn 15 : bit
Stop bit length Shok e P bit
Parity check PrrY aonElEuEnladd Eukn
Parameter initialization Lok aFFlan aFF
g | At SFFI2IMIE GFE | times
Event input function selection £ £~k Hald/zErao Hold
OUT1 hysteresis HYS ! ~ 55558 !
OUT2 hysteresis HYy52 ~5555 !
fur'?:t?/oann(s;(ea?ti-n Auto-zero time Alka.z ~ 88 8.5 S
¥ Startup compensation timef §-tar S4-~535% a8 S
Display color change Latar |Lra-rllrnlrEd-LirEd| brn-r
Display auto-return time rEE g-~5% i S
Move-to-protect-level time | P-4 & o~ 15 g s
Send waiting time Sd¥t &~59 20 ms
Move to calibration level = 459555 ~ 55555 &

b
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ASCII Code Table  —

Lon PP 0 1 2 7
0 NUL DLE | SPACE p
1 SOH DC1 ! q
2 STX DC2 “ r
3 ETX DC3 # S
4 EOT DC4 $ t
5 ENQ NAK % u
6 ACK SYN & Y
7 BEL ETB ‘ w
8 BS CAN ( X
9 HT EM ) y
A LF sSuB * Z
B VT ESC + {
C FF FS , |
D CR GS - }
E SO RS ~
F Sl us / DEL
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A display auto-return time ...............ccoeciiiiiie 74, 115
display COlOT..........uuuiiiiiiiiiiieiiiee s 72
d display color change ..........ccccceeveeiiiiiinennnn. 93, 115
AUABPLET . 10
=T [0 | 1TSS SR 100
AJUSIMENT .. 38 E
adjustment level..........ccooccciiiii e, 40
advanced-function Setting...........cccceeeeiiiiiiiiiinnns 38
advanced-function setting 1evel...............coco........ 40 €choback test.........ccccvviiiiiiiiini, 99, 112
AlPhADELS......ccveieiiieeeeee e 44 €NA COUE ..o 98
ANAIOG INPUL ..., 5,13 error INAICAtIONS .....eeiiieiiiiiiee e 132
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