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

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.




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.




Safety Precautions

©® Observe the following precautions to ensure safety.

1)
2

©)

(4)

®)
(6)

(1)

(8
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

¢ 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.



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.

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)

()

®3)

4)

(5)

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.

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).

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.

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.

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

<Examples of noise prevention schemes>

Line filter
| = T T T |
| |
| |
24VDC__ I |  Power Digital Panel
—— [ supply Meter
| | input
| fYY\q |
] o—o—|
e — — — = o)
Shielded cable
b [\
Signal Digital Panel
input Meter
= ]
~ NS \/ .-
K Connect in the direction that /
best reduces noise.




. Alphabetic Characters for Setting Data

This manual uses the following alphabetic characters for setting data.
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I CHAPTER 1 INTRODUCTION

=
o
—
o
2
(]
o
o
—
=

Measurement

Scaling

Comparative
Output

1.1 Main Features

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.

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
B [} » O—
AN ON/OFF e Slero
@ i]= > O—» ‘HsBERREEN
()
I I

M
PLC

PC

This feature converts an input signal into a
desired physical value Readout

The figure on the right shows a scaling examplelOOkpa
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
enable you to handle physical quantities easily 4mA 20mA
and intuitively.

Input

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

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

) sEgBAEEE ) DS

O A 7 N

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

fimitvalue ____ [ __ OUT lower

OUT upper
limit value

limit value
ouT
_____________ lower A - - /- - _ ]
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




1.1 Main Features I

Process
Value Hold

Forced-zero

Display Color
Change

Communi-
cation

This feature enables a process value
to be held while the external eventProcess

input stays ON.

value

The outputs are also retained.

HOLD input
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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 usingia€ key on the front panel,
via the event input terminal, or communications.

(shifted value)

Process

Forced-zero value /

& Measurement value

ZERO input

forced-zero function

/\\ after executing the

This feature allows programming of the display color. In the example shown

below, the display color is programmed so that it changes from green to red when
a comparative output turns ON. The display color can also be programmed so that
it changes red to green or is fixed to red or green.

.

o

OUT1 value Green o

=] =]

o o

OUT2 value / o o

- _\ ________

= O 2
g3 o es
\_/ Red

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

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

J
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I CHAPTER 1 INTRODUCTION

1.2 Model Number Legend
K3GN-OOO-O 24VvDC

@ @ 0 e 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




1.3 1/O Circuits I

1.3 1/0 Circuits O —

H Input Circuit Diagrams
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® Analog Input

'—
To AD
L 4 +
60Q
- - -
Voltage input Current input
® Event Input/Puise Input
— e — - e
24VDC+
24VDC+ d> *
. Jj
|
HOLD/ZERO
Pulse 2. 35KQ
(I;_ 2.35KQ HOLD/ZERO
‘ | Pulse 4.7KQ
<L | I
2 <
24VDC- 24VDC
NPN input PNP input

B Output Circuit Diagrams

® Contact Output

CcoM




I CHAPTER 1 INTRODUCTION

©® Transistor Output
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8.20 com
AN ouT1
0ouT2
PASS
PASS
& ouT2
}r OouT1
COM
NPN output PNP output
-
N Internal Block Diagram
|
| Key Display *
| L T Transistor
I output
| O
O—b Input circuit AD > | Drive circuit "
‘ p convertor
Analog input O
terminal )
! ro
i
i EEPROM |4 ! Drive circuit Output —>® Contact
| circuit output
\ *2
i Microcomputer
i
Communi- \
[ Drive circuit cation |[¢——»()
Control Waveform driver Com‘muni-
O—>»| input s recitification |—| cation
Event input/ cireuit cireuit terni1|nal *3
pulse input 7 1
terminal T N\ T i
Constant-voltage Constant-voltage
circuit 1 circuit 2
Power supply
circuit . . .
*1 Available only for the product with transistor output
g *2 Available only for the product with relay output
*3 Available only for the product with communication interface
Operation

power supply




1.4 Parts Name and Function I

1.4 Parts Name and Functi_

Operation indicator

Operation indicator
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section Main indicator section
| | |
orinon K3GN i |
OUTD [ =g )9 )0 0 )9 2 ZERO
OUTZ gy gy gy gomy gemy gemy C1HOLD
oSy -’o -’o -’o -’o -. JCMW
Level |'———1 ' 4 SR
indicator ~|
A
S (2] 8 o r
4 A X AN
Level key Mode key Shift key Up/Zero key
Name Function
Main indicator Displays a process value, parameter code, or set value.
OUT1 Is on when comparative output 1 is ON, and off when
(Comparative output 1) comparative output 1 is OFF.
ouT2 Is on when comparative output 2 is ON, and off when
(Comparative output 2) comparative output 2 is OFF.
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) A_t the calibration_level, stays on while a calibrati(_)n value is
Operation displayed, and blinks .Whl|e the calibration value is read.
indicator Stays off at all other times.
sections ZERO Is on when zero-shifting by forced-zero operation is active.
(Forced-zero) Turns off when forced-zero operation is canceled.
HOLD Stays on while the process value is held, and off at all other tmes.
(Process value hold)
Is on while data reading and writing via communication interfgce
are both enabled.
CMW 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.
If the product has no communication function, this indicator i
always off.

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 chang
Shift key when the parameter is displayed.

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

P state

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 p
value is displayed.

IOCESS




CHAPTER

2 INSTALLATION
AND CONNECTION

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

2.1  InStallatione+seeccceeereeecressetostetettatcstatcsnascsnnns 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 I

H Dimensions

Size of characters displayed -

< = » when gang-mounted.

on the main indicator —I:r\r\— - [Bﬁ
[ = 3
i (D]
al . mi |
3.6mm YLL Bl [Bﬁ cg
({19
S
% 48 9‘ 3, e 80 »
2 [ S\ $ 0
f R W@
—— K o
0] [} [ ] —
o | CedBEETS | ¢
™| [ {o%n Vlvan Vol VIO [} g [ @ m
et [
I — = o
H
OF i ] :E
: | H | - Y J Units in mm
B Panel Cutout Dimensions
Separate mounting (units in mm) Gang mounting (units in mm)
60 min. N (48 x No. of products -2.5) *°
- A
N
A
E 4579 The products cannot be made waterproof
ol e
<

+0.3
-0

22.2

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.

10



2.1 Installation I

H Installation Procedure

(1) Fit the 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.

l o
= ez

(3) Put the adapter on the product from the rear end all the way to the panel.

=
w
=
b
F=
—
>
=
o
—

—
—

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

5l Q@

—
—




I CHAPTER 2 Installation and Connection

2.2 1/0 Terminal Connections

H Terminal Arrangement

=
o
— ) NC NC ouT1l NC ouT2  COM
<C Without
i communication _‘_._ e @ @
E function Relay —_
7 c output 00
Z ] RS485 | O O
= With C D
communication 0 e
DOHeOO®
B (+) A() |: :| OUT1  PASS ouT2 CcoM

®
(@)
©

ielelo)] i
B sistor

A output p
N X
NPN ‘ _—
input | Control voltage OUT1 PASS 0uT2 Ccom
24vDC N NP
Event input or tran- e @ @ 12
pulse input sistor
A output ’

N K

Control
voltage

PNP

R O—C—®
Analog €om
input Voltage—- Current

Event input or
pulse input Analog input
Te'r\lrgmal Name Description Applicable model
Operation . .
®©-@ power supply Operation power supply terminals All models
Depending on parameter setting:
Event input | e Hold the process value.
-0 or » Serve as input terminals for the force %3GN-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”.
3-0 K3GN-PD_-_ 24VDC
@®-0 Analog input | Voltage/current analog terminals All models
@-® Communication| RS-485 communication terminals K3GN-_D_-FLK 24vDC
000 | Provide comparative output. | K3GN-_DC-_24VDC |
. Provide PASS output in addition to
. CO?uptgL"’:“VG OUT1/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.

| 5.8

Q , 5.8 mm max.

12



2.2 1/O Terminal Connections I

® Power Supply

(DO Connect the following power supply to termin@sand®@.
FYIoIGGTH  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.

NOILVTTVLSNI

® Event Input or Pulse Input

070 TON LY EYE) Apply the event or pulse signal to termin@sand @ if the product is of NPN
W input type, or terminal® and@ if the product is of PNP input type.
NPN input

10C) [OICIETE]

|

FoWe Control power
(o] OYeYR!
0106 |(016:0; Control power A & 24VDC 55
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
[ OHOO-OO The following table shows the analog ranges and applicable analog input
Ir@v_wlglml terminals.
Current input Analog range Positive side | Negative side
HD- - 4 to 20 mA/0 to 20 mA ® ®
IG_'VJ“IGT'W%'@}I 1 to 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.
4to 20 mA/0 to 20 mA: 30 mA

1to5V/0to 5V: +13.5V
+5V: +13.5V
+10V: +26V

13
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I CHAPTER 2 Installation and Connection

©® Communication

I 9.0 | I
101010] (01610}

AZASYAN | AANANA

Connect the communication cable to terminas and if using the
communication function.

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 g Terminator
1200 (1/2Q) 1200 (1/2Q)
718 718 718
B)(A) ®ew | ®®
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

| @..,.M,
10106 (0160}
Transistor output

| '| omE® I
101016 101616)
Relay output

Comparative output is produced at termin@igo @.
If the product is of relay output type, termir@lis not used.

Loads connected to the product and the power supply for the loads must be rated
as follows.

x %
© ©
£ €
o o}
la} a
E 3| |8 HIEIEARE
S S __< . > A S L/
— —l— — _l_
: < < <
iéi g?éi E?éiE?éiE?éi PNP
E QEVREIVGE
9)—10—(1D)—12 9 ) —(10—11)—(12
OUT1 NC OUT2 COM OUT1 PASS OUT2 COM
Relay output type Transistor output type

The <_J|'_> connection causes the current to flow in the direction opposite to
indicated by the arrows.
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I CHAPTER 3 APPLICATION EXAMPLES

3.1 _Monitoring the Remaining Quantity of Soup_

Application
. 4 to 20mA |
= Ultrasonic sensor
3o E4PA-LS50-M1 |'"| K3GN-NDC
1 | e e
o % 3 60mm ~ 500mm [ e Comparative output 1
= § ———————E = <100% p (lower-limit action)
o i
< &
©
€
£
o
S N———
Jewon]]
i D 420% P A—
l Cup (9) l
L]
e The remaining quantity of soup is monitored.
¢ The soup level is measured with an ultrasonic displacement sensor.
e The K3GN indicates the remaining quantity of soup on a percentage basis.
e Four measurements are averaged for stable indication.
¢ 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_

16



3.1 Monitoring the Remaining Quantity of Soup I

Parameter Setting  Set the parameters of the K3GN as follows.

Level Parameter Set value
Ln-k RnRLE
FARLE Y-20
Pl H.ag
co 1]
Initial setting c.""' - ,'.,“,;'j',.,
!."UD.E' [ARE]a)
d5P.c ] >
d° ac =3
_df aooao § =
olt ik Lo % g
Advanced-function setting Ful Y n
Operation setting SUE ! 2o »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
limit value
(20)

Comparative
output 1

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

17



I CHAPTER 3 APPLICATION EXAMPLES

3.2 Monitoring the Load Current of a Motor

Application
Power supply
24VDC
Signal input power supply
oo
= Electro- (00 O >
o (utj magnetic | p g ¢
= relay
<< Ao
©=
a 5%
& [} 0 to 10A AC 10:1 current v Comparative
J . ﬁansformer e '( Oult[pl.jtt 1 o
ouTio CIZERO| upper-limit action
P - g BREREE
C ti
G 0to 1A 4 to 20mA @ o;;?;tjrflzlve
Current transformer (lower-limit action)
K3FK-CE-1A-R K3GN-NDC
e The load current of a motor is monitored.
e A 10:1 current transformer is used to detect the motor current.
¢ The current transformer K3FK-CE-1A-R is used to adapt the input current to a
K3GN analog range.
e The K3GN indicates the load current in units of amperage to two decimal places.
e 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
coM
Line side
KN
k Current
input
<>
<

o | — g

Current protector
K3FK-CTM

Operation
power

supply

K3FK-CE-1A-R _I I_

Load side

24VDC

18



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-E AnAL L
rRAnLE Y-24
L) i
d5P. 1 i

Initial setting Laf e 2a.an

d5P2 non

aF ooo.on
Ak Lk HE E
alikdk ia %
. . ol | o0 (o
Operation setting oD oo I

For details on the parameters, refeCldAPTER 5 OPERATION.

Operation

Signal input Jﬂ

OUT1 value _
(Upper limit: 6.00)

OUT2 value
(Lower limit: 3.00) ~

Load current ——

Approx.
1 sec.

Measurement

Indication Current value indication

Comparative
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.

19

NOILVOITddV




=
o
l—
<
o
|
o
o
<

(7]
(11}
o |
o
=
5
(11}

I CHAPTER 3 APPLICATION EXAMPLES

3.3 Monitoring the Quantity of Dust

Application

Crusher 9

To the air
0 to 1500ppm

@ % Comparative output 1
— (upper-limit action)

Comparative output 2

L (upper-limit action)

cmon K3GN Crusher power
J 4 to 20mA —
7 7 »
7 Z

K3GN-NDC

reduction command
Analog photoelectric Crusher stop command

sensor E3SA

btz

Dust collector

“v

Wiring

¢ 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.
e The K3GN indicates the quantity of dust in units of ppm.

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

¢ 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.

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

Comparative Comparative
output 1 output 2

Analog photoelectric
sensor E3SA

Black
coM
—> 4 to 20mA Cl‘r:gstm

Stripes of orange/purple

Brown (+)

Blue (-)

Operation ‘|I_ 24VDC
power supply

20



3.3 Monitoring the Quantity of Dust I

Parameter Setting  Set the parameters of the K3GN as follows.
Level Parameter Set value
L AnALL
rAnbLE Y-24
Ll ]
a5F. 1 i
Initial setting LnaPs 2aan
a5P.2 500
aF ooooo
YT = lul
ollk LF He §
alikdk He =
Auli g5 r.!;
Advanced-function setting HYS ! 0 )
HY5Z i
. . otk | HHH
Operation setting T i
For details on the parameters, refeCldAPTER 5 OPERATION.
Operation
Hysteresis
( OUT|2 valugoo) y
Upper limit: 1000) Hm oK o o I D A D IO oo o oo oo oo oo\ nonT
OUT1 value ————f e (_\_/ _____________ 7[_\_/_ _____ _
(Upper limit: 800) /\/\I\/
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.

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

e When comparative output 2 turns on, it provides an emergency stop to the
crusher.

21
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I CHAPTER 3 APPLICATION EXAMPLES

3.4 Monitoring the Internal Pressure of a Tank

Application

( )

omron  K3GN

4 to 20mA ouTio OZEROQ
0 to 980kPa [} » g BB EHS
Pressure sensor OO0
EBAA-M10

K3GN-NDC-FLK

RS485®RS232C ’
\ / Host PC

Tank

e The internal pressure of a tank is monitored.

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

¢ A pressure of 0 to 980 kPa corresponds to an ESAA-M10 output of 4 to 20 mA.
e 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.

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

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

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

To host PC
via RS-485

Pressure sensor

ESAA-M10
Black 4 to 20mA CoM Current
EQ: input
Brown (+)
Blue (-)

Operation ‘||_ 24VDC
power supply

22



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
rRAnLE Y-24
Ll d i
g5 i
Initial setting Laf e 0.oo
d572 SB800
aF oooo.o >
aUE Lk HC E 3
altdE La =5
b-nd : =3
o PS5 S5 » QO
Communication e " =
setting LEn '
Shek c
PrEY Eufn
Operation setting gé”: C E:' S:Z,gg

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

Operation

OUT1 value
(Upper limit: 550.0)

568.8kPa

534.2kPa

Tank pressure

OUT2 value
(Lower limit: 100.0)

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"
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
14DEH (5342 in decimal) (PASS output ON)
Variable
MRC SRC type Address Bit position No. of elements
‘ Command 2 ‘ | "01" | "01" | "co” | "0001" | "00" | "0002" |
MRC SRC Response code Current value Status
‘ Response 2 ‘ | “01" | "01" | “0000" | “00001638" | “00000100"
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, refel@BlIAPTER 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- oo P
% » magnetic LILI 11
(@) relay
=
(S) % Current
—I § 0t0o 10AAC | transformer
& L 10:1 v Comparative
< L o [omm K3GN —» output 1
:> 8@‘555’.5’.5’.5’. géérgvg (upper-limit action)
0 to 1A 4 to 20mA Comparative
~ o o2 AL | L—p itz
Current transformer (lower-limit action)
K3FK-CE-1A-R K3GN-NDC l
Comparative
ccccc K3GN — output 1
ggj\% 33338 gé%%vg (upper-limit action)
. 7 c ti
Proximity sensor O A= > Oomuf;ur? 2|ve
E2E-X1RS5EL (lower-limit action)
K3GN-NDC
¢ In 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.
¢ 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.
e The K3GN indicates the rotational speed in terms of rpm.
¢ 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).
¢ 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 OUTL1 upper-limit value is set to 3500 rpm and the OUT2 lower-limit value
to 1000 rpm.
e The auto-zero function is used to enhance the lower-limit response.
(A speed of 150 rpm or less is automatically shifted to zero).
Wiring Comparative Comparative

output 1 output 2

—| Black
Pulse input

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

Operation _II_ 24VDC

power supply

24



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-t L SE
P-F-E S+
crf T
Initial setting dsF (5880
dr 0ooo0
ot Ik He
el Y H ] | m
otk Lo §
. . Ruta.: o =
Advanced-function setting — — T
S5-knar 540 =
Y] Ic w
5 H [} X ]~ P R ¥
Operation setting ST 1nnn

For details on the parameters, refeCtdAPTER 5 OPERATION.

Operation
Signal inpujﬂ

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

e 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.

e 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.

25
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I CHAPTER 3 APPLICATION EXAMPLES

3.6 Using the Product as a Digital Indicator for PLC__

Application
| omen K3GN
SUTE BT 12 1T 1T 1D 27D
_lwﬁ_p eE Pt A
[ (=) &3
= PLC K3GN-NDC-FLK
o i
<&
e g ¢ The K3GN is used as a digital indicator for PLC data.
o ¢ The display color of the K3GN main indicator is set to “always green”.
¢ The process value is displayed without scaling.
Wiring
ToPLC
via RS-485

Control power
supply

Parameter Setting  Set the parameters of the K3GN as follows.

Level Parameter Set value
Lk rak
Lnaf ! 48995
. . a5F. 1 48995
Initial setting P! qgoag
a5F. 1 8955399
aF oooon
H-na {
LFPS 8&
Communication setting LEn "
Shek c
PrieY Eufn
Advanced-function setting| Fal ar brnm

Set the communication parameters according to the host PC setting
For details on the parameters, refeCtdAPTER 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 IEETE] X 28500 X 54320 )

Variable Bit
MRC SRC type Address position No. of elements Current value = %
Command®| o1 | ngo" | nCon | "0000" | 00" | "0001" | "EEEEFECB" | § P
FFFFFFCBH (-53 in decimal) % g
Variable Bit L
MRC SRC type Address position No. of elements Current value wn O
=
Command®| "01" | "02" | "c2" | "0000" | "00" | "0001" | "00002C4E" |
2C4EH (11342 in decimal)
Variable Bit
MRC SRC type Address position No. of elements Current value
Command®| "o1" | "02" | "c2" | "0000" | "00" | "0001" | "00006F54" |
6F54H (28500 in decimal)
Variable Bit
MRC SRC type Address position No. of elements Current value
Command@| "o1" | "02" | "c2" | "0000" | "00" | "0001" | "0000D431" |

D431H (54321 in decimal)
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CHAPTER

4 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.
4.1 Using the Product as a process metef-----=-=+sssceceee-- 30
4.2  Using the Product as a Tachometer«sececeeeececcccaccens 32
4.3 Using the Product as a Digital Indicatof:---=-=-=-=-2c2---- 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

50.0kg  70.0kg

9
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.

3P B. Set “input type” to “analog”.

The_input type, analog range,

scaling factor, ind &eglmal _ 1. Make sure the main indicator displays a process value (the product is
point position shou e setin .

this order. at the operation level). .

Otherwise, auto-initialization Then press the 1 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. - o GO T

If you specify the scaling 2. Set parametern-£"to “RaRLL".

factor and then the input type,

for example, the analog « "o wq ”

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

are initialized automatically. _
1. Set parameter*RnLE" to “ I-5".

D. Specify the scaling factor.

1. Set parameter'n”. " to “ 1000,

Set parameterdSP. " to “8”.

2 &
3. Set parameter"F.2” to “5.000".
4

Set parameterdSP 2" to “ {O00".

E. Specify the decimal point position.

1. Set parameterd to “coaa.a”.

30



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“OUTL1 value type” to “upper limit” and “OUT2 value type” to “lower
limit”.

1. Set parametergilt {£”to “HC”.
T

[]
‘
2. SetparameterstiESE" 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 1 key and hold it down for at least one second.
The product will move to the operation level.

2. Set parameterstit " to “THL".
3. Set parametergtitd” to “50.07.

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, refé&dotion 5.16 Clearing All
Parameters

For details on parameter setting, refeCtdAPTER 5 OPERATION .
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I CHAPTER 4 INITIAL SETTING

4.2 Using the Product as a Tachometer s

The input type, pulse
frequency, scaling factor, and
decimal point position should
be set in this order.
Otherwise, auto-initialization
of parameters may result in a
failure in parameter setting.

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

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

@\
( ‘ Comparative Normal Comparative
MZcm output 2 range output 1

: 9.500  10.500
C<;>. |: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)
=1 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 thgadout
largest possible number of digits. In this example, thesesao
input frequency is set to 10 Hz so that the readout is
56549.

10Hz Input
signal

Flow of Initial Setting

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

The product 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 read5%€r~” and blink, indicating an
“input range over” error occurs.
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4.2 Using the Product as a Tachometer I

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.

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 parametenn-£” to “PULSE".

C. Set “pulse frequency” to “30 Hz".

1. Setinitial setting level parametef “Fr£" to “ 350",
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'=P" to “ {0.00".
2. Set parameterdSF” to “5H595".

E. Specify the decimal point position.

1. Set parameterd?” to “ao.ooa”.

F. Set“OUTL1 value type” to “upper limit” and “OUT2 value type” to “lower

limit”.
1. Set parametergilt {£” to “HC”.
2. SetparametestiESE" 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 1 key and hold it down for at least one second.
The product will move to the operation level.

2. SetparameterstiE " to “ {0500,
3. Set parameterdiit<” to “5.500"

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, refé&dotion 5.16 Clearing All
Parameters.

For details on parameter setting, refeCtdAPTER 5 OPERATION .
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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 110.0 mm.
Comparative output 2 is produced when the process value decreasgs to

S

90.0 mm.
Readout
120.0mm Comparative \ Normal /[ comparative
80.0mm output 2 range output 1
90.(;mm lla.Omm
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 read5%€r~” and blink, indicating an
“input range over” error occurs..

digp 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
“enable” automatically.

The "CMW" indicator on the
front panel will be illuminated.

The input type, scaling factor,
and decimal point position
should be set in this order.
Otherwise, auto-initialization
of parameters may result in a
failure in parameter setting.

If you specify the scaling
factor and then the input type,
for example, the scaling
factor is initialized
automatically.

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 parametern-£"to “rAk”.

C. Specify the scaling factor.

1. Set parameter'=P. " to “L".

Set parameterdSP. I to “BO0".

"
ol
pu 3] Ixixixiil
LIl .
e

2
3. Set parametera”.£” to “HO
4

[y il

Set parameterdSP .2 to “ 200",

D. Specify the decimal point position.

1. Set parameterd?” to “aooo.a”.

E. Set“OUTL1 value type” to “upper limit” and “OUT2 value type” to “lower

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

Specify communication parameters.

1.

o gk w

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

Set parametei!-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 parametersP5” to the same value as in the host PC.
Set parameter‘E~” to the same value as in the host PC.
Set parameterSte £” to the same value as in the host PC.
Set parameterF-£ 5" to the same value as in the host PC.

Set the OUT1 value to “110.0” and the OUT2 value to “90.0".

1.

2.
3.

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

Set parametergiie " to “ { 100",
Set parameteraiitg” to “S0.0".

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 setting,
you can clear all the parameters and start all over again.

For details on how to clear all parameters, refé&dotion 5.16 Clearing All
Parameters

For details on parameter setting, refeCtdAPTER 5 OPERATION .
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I CHAPTER 5 OPERATION

21.lexgls S

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

follows.
Level Description Measuremenf
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 alsp 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.
I Note that user calibration could cause
Calibration e X No
deterioration in measuring accuracy of the
product.

Adjustment Yes

Initial setting No

=
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o
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No

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.

o0 O Alphabetic character Level
=1 = F [arotect level
(OFF) Operation level
> A deustment level

g Initial Eetting level

L Eommunication level

F Advancecﬁunction level

] ser calibration level
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5.2 Moving among Levels I

5.2 Moving among Lev.

Power ON

*2
—— 3 ¥ 1 Chedkeys | ——F  [Okey = c--eeeeeee-
anf ) Adjustment
O Operation level level
g eve
——1 Release
the k
Hold [+l erey
keys down Hold [] key down
fo*r 5 sec. Release for at least 1 sec.
1 the key
oQd jm}
Protect level O =
Hold [+ ] O

keys down for at

least 1 sec. Hold L] key

down for at

least 1 sec. Continue holding [] key

down for at least 2 sec.

*2
I key e .
Initial setting . Communication

level setting level %
*1 The hold-down time can be changed using [ key m
the "move to protect level" parameter. A
=
. . . @)
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.
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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
'—
<
o
L
o
(@)

Moving to the
advanced-
function

Press thé_+<a 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, press thée 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, pressitkey.

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 theey 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
[T key.

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

Procedure

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

e Parameterfagwu” will appear on the main indicator.

B. Press thé&>] key to cause "0" to appear on the main indicator.

C. Press thé®] key again to allow the password to be changed.

D. Use thé>] andA4=d keys to enter a password of “~0169”.
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5.2 Moving among Levels I

E. Press thé&a key to save the password.
» |f the password is correct, the product enters the advanced-function setting level.
» |f the password is incorrect, the product remains at the initial setting level and its
main indicator displays the next initial setting parameter.
p—— - — = o
=1 I ] = == (X5 N1 ) =
55 roows &5 ()= @5 T E]

]

1

]

Use 2] and Azxd keys to
enter the specified

Next parameter at the
initial setting level

Incorrect password
entered

password.

Correct password entered

Advanced-
function setting

BN =]

[t
ooo

level

NOILVY3dO
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I CHAPTER 5 OPERATION

5.3 Parameters

Setting items at each level are callpdrameters’.

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

—

*8

Operation/adjustment lockouts

Initial setting/communication lockouts

Setting change lockout

Forced-zero lockout

Py

Power-on
Press [_]+c€l keys and hold
down for at least 5 sec.

Press []+<e keys and hold

1 down for at least 1 sec.

Current value
*1
OUT1 value
*2

*2

*3

OUT2 value

*4

*4

OUT1 upper-limit value

OUT1 lower-limit value

OUT2 upper-limit value

OUT2 upper-limit value

Operation level

Press [1key and hold

 down for at least 1 sec.

/—[ Initial setting level ]—\

Input type

*6

Analog range

*7

Input-pulse frequency range
*8

Scaling input value 1
*8

Scaling display value 1
*8

Scaling input value 2
*8

Scaling display value 2
*7

Scaling input value

A3

*7

Press [_] key and hold

O

Adjustment level 5

Communications writing control

O

down for at least 3 sec.

b 4

Scaling display value

Decimal point position

OUT1 type

OUT?2 type
*9

I Move to advanced-function level

o7 1o

4( Communication setting level ]57

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

Parameter initialization

Number of measurements for averaging
*8

Event input HOLD/ZERO selection

OUT1 hysteresis

OUT?2 hysteresis
*7
Auto-zero time
*7

NOILVY3dO

Startup compensation time

Press [_1key and hold

down for at least 1 sec. Display color change

b 4

Display auto-return time

Move-to-protect-level time
*5

Send waiting time
*6

I Move to calibration level

Password Password "01201"
"-0169" [

Calibration level

*1 Displayed when parameter "OUT1 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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54, SetValugs S

Parameter settings are callesbt 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 ddiéed “
monitor state”.

A state in which a set value can be changed is caltedichange 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.

=

* 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, press@hieey in the monitor
state to go to the next parameter.

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

=
o
'—
<
o
L
o
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» A digit that can be changed will start blinking.

diEap D. Use thé>] andA%z=d 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&d key to go to the next parameter.
The display auto-return time
defaults to ten seconds. ¢ 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 d
seconds in the change state —— S — e ——

- 9 =1 R il B = NE=T= N 1= NE=1= NN o 1=
will return the product to the 35 S35 .48 WSS gLl FEIRN IR E
current value display mode, £ I =
not to the monitor state. I T Use the [ and Aerd

keys to change the set
I ‘ ‘ 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

-0 4 The operation level allows you to check and change OUT set values.
D I W) | The product continues measuring in the middle of checking and changing OUT set
values.
bl N N N |
S Procedure
A. Press th&e key several times until parameter OUT2 is displayed on thg
i 1) in indi
CAE (L main indicator.
b N 1 ] B. Press the®! key to display the OUT2 value on the main indicator.
L) N gy
* The product enters the monitor state and shows the OUT2 value on the main
-0 = indicator.
I I o gl i | ¢ “SV” in the operation indicator section is illuminated, indicating the value shown
on the main indicator is a set value.
-0 =) » |f you simply want to check the set value, proceed toBtep
[ ) N [ gy g

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

» A digit that can be changed will start blinking.

NOILVY3dO

D. Use thd®] and”z=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 theel key several times to return to the current value display mode.

* The change in setting is saved in memory.

I Current value
=15 I B B N l- =
g8 (.2 7a8 ,
Monitor state Change state
I
gam Zpe IS N Y I = u':' [N I =
B Qe g (R T Y@L AILiLlE
T l g =) I Use the (3] and Aed
keys to change the set
‘ ‘ value.
=1 N I M = If no key is operated
[=] LlLl Ll o "SV"isilluminated.  for 5 sec., the set
value is saved and

the product returns
to the monitor state.
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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 decreajes
" ]

OUT1 value aue to this value, comparative output 1 is provide.
OUTlegljlf):r-hmn alie H When the process value falls outside the range
OUT loweriimit specified by these values, comparative outpyt 1

value Uk is provided.
- When the process value increases or decreafges
ey Y B |

OUT2 value olitc to this value, comparative output 2 is providef.
OUTZVL;?lf:r'I'm't aliEdH When the process value falls outside the range
OUT2 loweriimit specified by these values, comparative outpyt 2

value a2 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. Butif 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.

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

Procedure (for forced-zero operation)

A. Press th&zz=d 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 “ZERO” in the operation indicator section is illuminated, indicating the current
value has been shifted to zero.

Procedure (for forced-zero release operation)

B. Press th&¥z=d 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.
* “ZERO" in the operation indicator section will go off, indicating the current
value is no longer shifted.

ZERO is illuminated.

/zeR0)

oo g ool = oo .
B (C3w.38 4= LT

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

5.6 Communication Writin

Communication writing can be enabled or disabled.

| N
LA Communication reading is always enabled, irrespective of this parameter setting.
Parameter| Set value Description
(CMWT) vau JCSCTIPHION_
i Communication writing is
raur e’ disabled.
L= - Communication writing is
an enabled.
Procedure
dLi3ap A. Press thé | key at the operation level to move

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

to the adjustment level.

* “~” will appear on the level indicator, indicating

the product has entered the adjustment level.

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

[

» The current set value will appear on the main

indicator.

C. Press thé&>] key again.

* The set value will start blinking, indication the

product is in the change state.

Use théAzrd key to change the set value.

E. Press thé&e key to save the change.

e The change is saved and then the main indicator

returns to the parameter display mode.

level.

F. Press thé_ ] key to return to the operation

&

e

¢ #

Adjustment level

= Lo el N Y=
g8 LML H
"r" appears.
om -~ o
=A Lol =
T "SV" is illuminated.
og =]
=A =
o[ m]
A =
=l g W=
87 L ZCH
BO 1220408
B (S .a8
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5.7 Key Protect Setting
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Operation/
Adjustment
Lockouts

Initial Setting/
Communication
Lockouts

Setting Change
Lockout

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.

Forces-zero
Lockout

Operation level Move to
Parameter| Set value Curr_ent value OUT_ set value adustment level
display display
o Enable Enable Enable
aflPE ! Enable Enable Disable
2 Enable Disable Disable
This types of key protect restrict the "moving among levels" operation.
Move to
Move to initial Move_to . advanced-
Parameter| Set value setting level communication function setting
setting level
level
4 Enable Enable Enable
cLPE { 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

Parameter| Set value Key operation for
setting changes
aFF Enable
o =]}
i an 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
IrPE an Disable
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5.7 Key Protect Setting I

Procedure

diEap A. When the product is at the operation level, @+% I
Appropriate setting of the press thé_+<ol keys and hold them down fof D,L- =
“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 «gm P S
the product to move to the o “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 thé&d key several times until the desirgc R =] R ol T =
seconds. P af LLr Lo

parameter appears on the main indicator.

C. Press thé®] key to display the set value of the % oo E
parameter on the main indicator. = Lo
j

» The current set value will appear on the main
indicator.

D. Press th&> key again.

100
o
ooo

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

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

=)
8]

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

=]
-~
-

ooo

%
&
w00
|
|
(oo

NOILVY3dO

e The change is saved.

G. Press thé_+=al keys and hold then down for| @+
at least one second to return to the operation
level.

ooo

=}
-
Py
L
~Z
L
ooo

=
[
®
o
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5.8 Selecting an Input Typ

Initial setting level

- ) This parameter allows you to select one from three input types.
LIeL Parameter| Set value Description
RaRLED Analog: The product can be used as a process meter.
- L PULBE Pulse: The product can be used as a tachometer.
Lnoe - Remote: The product can be used as a digital dath
N indicator.
Procedure
dLE3p A. When the product is at the operation level, 9@ v _ _LE
L - of LM TLo

A change in input type press thé_1 key and hold it down for at least T
initializes some parameters. three seconds to enter the initial setting leve]. 3 sec "5" appears.
B When the input type is set

g’arirr'r?é?gré WP e “5” will appear on the level indicator, indicating

“dSP P 4IAP2 tdER Y the product has entered the initial setting level.

and "d?" are initialized o The first parameter at the initial setting level is

according to the current W _w

analog range. LntEn

The forced-zero function is

deactivated. B. Press thé®] key to display the set value of the Sy e
B When the input type is set Y piay CE LI

parameter on the main indicator.

-

to “pulse™

= w g "SV" is illuminated.
o Parameter “dP" is ] ]
= initialized according to the » The current set value will appear on the main
é current input-pulse indicator.
E frequency range.
o B When the input type is set g N e
10 “remote”. C. Press thé>] key again. % E E
Parameters “c~P. {” and _ L ==
“d5P. " are set to “~19999” e The current set value will start blinking,
and “c~P.2" and “g5P.2” indicating the product is in the change state.
are set to “99999".
Parameter “d””issetto [ . ..~ 1 . . ... - 1 &= GEm- . - -a
P D. Use theéAzzd key to change the set value. N =1 g
" | ]
The forced-zero function is T\
deactivated.
Data downloading is setto | B prass thé@ key to go to the next parameter. oo _ 8
enable”. =R Ul =
e The change is saved.
F. Specify the values of other parameters related
to the input type. (Refer to the Appendix).
G. Press thé ] key and hold it down for at least % 89 {2458
one second to return to the operation level. —= =
1 sec.
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5.9 Selecting an Analog R

N
On(
)
]
0

-

|
-,
-
-
-’
\nd
g

A change in analog range
initializes some parameters.
W Parameters “CcnF. (",
“dSP. I AP, dSP 2T
and “dP” are initialized
according to the current
analog range.
The forced-zero function is
deactivated.

Initial setting level

This parameter allows you to select an analog input range.
Before selecting an analog range, you must set the input type parameter to

“analog”.
Parameter| Set value Measuring range
y-20 4.00 to 20.00 mA/
Y 0.00 to 20.00 mA
- - 1.000 to 5.000V/
rAnLE -5 0.000 to 5.000V
5 —5.000 to 5.000V
i —10.000 to 10.000V
Procedure

A. When the product is at the operation level,
press the_1 key and hold it down for at least
three seconds to enter the initial setting leve].

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

B. Press thé&d key several times until parametg
“rAnLE” appears on the main indicator.

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

¢ The set value representing the current analog

range will appear on the main indicator.

D. Press thé?! key again.

e The 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 thé&= key to go to the next parameter.

* The change is saved.

to the analog range.

G. Specify the values of other parameters relat
(Refer to the Appendi

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

oo - [m]

% as '."c"':E

3 sec. - "S" appears.

e lO@ [u(} [l =

r % BSOS B

og gy _ e

e % E R g R

T "SV" is illuminated.

og ____I:I

=5 =

A/ RO g _—g_

I CER -

(=1 R w I =

% a5 wIrr g
bd
X).

=T B B TN [ =

% g IICJ7.J8

1 sec.
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5.10 Selecting an Input-pu

Initial setting level

T = This parameter allows you to select an input-pulse frequency range. The value of
[l il nl g 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
- o Measuring range: 0.05 to 30.00 H}
b SH Measuring range: 0.1 to 5000.0 Hy
If input signals come from relay contacts, set the range to “30 Hz". Doing so
eliminates chattering noise from input signals.
Procedure
diLEP A. When the product is at the operation level, % 80 " -k%
A change in input-pulse press the_1 key and hold it down for at least os LM kAo
frequency range initializes three seconds. 3 sec. T “§" appears.
some parameters.
[T = LTS o
W Parameters “wn™, g o “5” will appear on the level indicator, indicating
and “dP” are initialized - .
according to the current the product has entered the initial setting level.
input-pulse frequency
range. B. Press thé&d key several times until parameter R =1 1 B Y =
= o B35 T ol
g “P-FrE” appears on the main indictor.
<
o’
a
o C. Press th&] key to display the set value of the % 57 Cug
parameter on the main indicator. L = =
"SV"is illuminated.
e The current set value of the input-pulse
frequency range will appear on the main
indicator.

D. Press th&] key again. % oo [

-5 __I:I
e The set value will start blinking, indicating the
product is in the change state.

E. Use théAz=d key to change the set value. N 20 EIRE]
| ]
=]~ ] - ()=

F. Press thé&a key to go to the next parameter. =R ;-GS

e The change is saved.

G. Specify the values of other parameters relatgd

to the input-pulse frequency range. (Referlto
the Appendix).

H. Press thé ] key and hold it down for at least % 80 4 JuCE

one second to return to the operation level. o (L ks

1 sec.

52



5.11 Specifying the Scaling Factor for Analog Input/Digital Data Display I

5.11 Specifying the Scaling Factor ' i

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
“analog” or “remote”.
'.U: ::l [} Parameter Set value Description
. TnPi | 49933 ~ 99999 | Any input value
d5P. | 49955 ~ 595959 | Output value (readout) corresponding . {
Y CnP2 | 49999 ~599559 | Any input value
Lo 4522 455595 ~ 5855955 | Output value (readout) corresponding te”.2
I re ™ Readout Readout
Do e 1 i g Inverse scaling
dsp2
[ ZnP. 1] | CnP.2 | Inputvalue [ ZnP. 1] | CnP2 | Input value
The input value can be set by teaching. 2
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 Jries] 3 p )

The decimal point position of
parameters c~P. { and LnF.2
is automatically set as
follows.
B When the input type is set
to "analog™:
410 20 MA:sao.oo
1to5V: o00.000
+5V: 00.000
+10V: oo00.00
B When the input type is set
to "remote™:
aoooo

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

-d5P.1=0
- inPg =20.00
- d5%P.2 =1000

Specify the decimal point position of the display value with parans&ter
For details, refer t&ection 6.2 Scaling.

Procedure
A. When the product is at the operation level, % 82 _-kE
press thé_| key and hold it down for at least L- —
three seconds to enter the initial setting leve]. 3% "S" appears.

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

T "T" is illuminated.

- = o
g t_t'u'".v‘E

B. Press thee key several times until paramete
“_nP. " appears on the main indicator. %

=

ooo

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

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

~
P
-

L3
-

L3
ooo

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

moo
(] - |

- "SV"is illuminated.
¢ The current set value of parameter®. " will
appear on the main indicator..
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I CHAPTER 5 OPERATION

D. Press thé>] key again. % nunns

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

E. Usle theé>] andAz=d keys to change the set % gerii-'s
value. -

F. Press th&d key to go to the next parameter E ~AC R 15
ud5) . ‘ln o -'-' . 'EI
e The change is saved and thet&®. " will

appear on the main indicator.

G. Repeat step® to F for parametersZnF.2” &E’J 5 ~DE
and ‘45P.2". = = s
¢ 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 % 50 12 JdCE
one second to return to the operation level. 0 —- -=d

1 sec.

Teaching The teaching function allows you to specify the value of paramefe#8 " and
“cnP.2” without the need for any front panel key input.

=
o
'—
<
o
L
o
(@)

Procedure

I. Following stepC (the product is in the monitor state), pressAksal key.

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

J. Press th&z=d key again.

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

e Pressing th&2 key instead of thE&vzrd 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, -
indicating teaching is E '-": ",-'E
possible. Monitor state — To save no change
(Actual process
value is displayed.) To save the change and and go to the next
L 4 ) cause the product to enter the | parameter, press
= - = )= LmIs monitor state, press key. key.
af LT g "m5 aiLio
"T" goes off.

Normal change state

A 4

Next parameter
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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”.
,.“ ':‘ ::‘ Parameter Set value Description
— CaP 499559 ~ 59939 | Any input value
d5F 4959559 ~ 99959 | Output value (readout) corresponding. o
Readout
d5F
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
diiEap example, set the parameters as follows.
The decimal point position of -omP =4200 o
parameter “CnP” is automati- TS )
cally set depending on setting d57 = 10000 %
of the input-pulse frequency  Specify the decimal point position of the display value with paran¥éter =
range as follows. . . . [e)
30 Hz: ocoooo For details, refer t&ection 6.2 Scaling =
5kHz: wgcoooo Procedure
A. When the product is at the operation level, % 50 T _ _LB
. gt LM TLog
press the_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&d key several times until parametg
“cnP” appears on the main indicator.

_‘
ooo
v
”~
J
-

]
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 the % 5% Crnns
parameter on the main indicator. L ===
"SV" is illuminated.
e The current set value of parameten®” will
appear on the indicator.
D. Press the®! key again. 9O M
yad =5 JuLILis
* The set value will start blinking, indicating the
product is in the change state.
E. Use thé®] andAz=d keys to change the set % 5¢ M -TINS
| __- L\ ]

value.
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I CHAPTER 5 OPERATION

F. Press th&d key to go to the next parameter. % 8¢ A58
e The change is saved and thet&®” will appear
on the main indicator.
- BS  dPE
G. Press thé_] key and hold it down for at least % L= TY]4=
one second to return to the operation level. 0 == ="

1 sec.

Teaching The teaching function allows you to specify the value of parameteét™without
the need for front panel key input.

Procedure

H. Following stepC (the product is in the monitor state), pressAtel key.

e “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 thé&¥zsd key again.

=
(@] . . .
— * The actual process value is set as the input value and then the product will return
é to the monitor state.
a ¢ Pressing th&el 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, e ——
indicating teaching is E '-': ": " ",-'E
possible. Monitor state e == To save no change
(Actual process h
value is displayed.) To save the change and and go to the next
L 4 : cause the product to enter the [ Parameter, press
=] A 1= =l D@ e Tn Dn Ix = monitor state, press key. key.
85 L g PSS IS

]
1]

oon

"T" goes off.
Normal change state
|
K

A 4

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

How to
Determine
Appropriate
Scaling Factors

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

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

Scaling display value & (multiplication factor) x input frequency (Hz)

Wherea = 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 resultdr= 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 S
1 00006 L
2 00011 A
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 Ideal value | Error |

(readout)
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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I CHAPTER 5 OPERATION

5.13 Specifying the Deci i iti

Initial setting level

™ Thlis parameter allows you to specify the decimal point position of the display
value.

"
Dl
-,
)

Parameter | Set value Description

o.0000 Readouts are given to four decimal place
g99.000 Readouts are given to three decimal placps.
ar §00.00 Readouts are given to two decimal placeg.
oooo.o Readouts are given to one decimal place
Sooog Readouts are given as integers.

o7

Procedure
A. When the product is at the operation level, % 87 “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 thé&d key several times until parametg
“dP” appears on the main indicator.

,
ooo
wE
e
[x]
ooo

=
o
<

O 1 oo [m}
& C. Press the>] key to display the set value of the % 8% oo.o0
a parameter. T

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

D. Press th&] key again % =
=5 =]

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

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

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

* The change is saved.

G. Press thé_ key and hold it down for at least % g% 12 LS
one second to return to the operation level.

1 sec.
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5.14 Selecting the Output Operating Action I

5.14 Selecting the Output i i

Initial setting level

NOILVY3dO

- These parameters allow you to select the operating action of outputs 1 and 2
Vi 1)
D ) g N g respectively.
Parameter| Set value Description
i SLE 1k He Upper limit: Upper-limit action
LRCL UL T or g Lower limit: Lower-limit action
ook HO-1 5 Upper and lower limits: Outside-the-range actipn
For detalils, refer t&ection 6.8 Comparative Output
Procedure
dLEaP A. When the product is at the operation level, % 20 " -kE
B To specify the OUT set press thé_] key and hold it down for at least = L- ==
value for the upper or three seconds to enter the initial setting leve].. 3 sec "S" appears.
lower-limit action, use
ga'a'r._a:r'neters sl i and « “5” will appear on the level indicator, indicating
- TgLst'ecify the OUT set the product has entered the initial setting level.
values for_ the outside-the-
range action, use B. Press th&z key several times until parameter % BES M -8
parameters alit iH, “alE ik appears on the main indicator - =
ok L, alE2H and - .
alikdl,
C. Press thes] key to display the set value of the % 8¢ HB
parameter on the main indicator. T —
"SV" is illuminated.
* The current set value for the type of comparative
output will appear on the main indicator.
D. Press thé] key again. oo 1o
S 8
* The set value will start blinking, indicating the
product is in the change state.
E. Use thé®z=d key to change the set value. N E E
F. Press théeel key to display parameter % 2010 T8
“allt2£” on the main indicator. CEC NN
* The change is saved and then the next parameter
“ale2 k" will appear on the main indicator.
G. Repeat step€ to F for parameterdiit k. = Dl W 1=
855 "0 Qws
o Parameterfasy” will appear on the main
indicator when you finish setting of parameter
“GlEdE”
H. Press thé_ key and hold it down for at least % g% 12 LS

one second to return to the operation level.

1 sec.
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I CHAPTER 5 OPERATION

5.15 Specifying Communicati

Communication parameters are to be specified at the communication setting level.

Communication setting level

| I
L Parameter| Set value Description
t-ng &~53 Communication unit No.
Lo - {224/ E | Baud rate (1,200, 2,400,
(o] e 575 ljgg/m2 | 4,800, 9,600, 19,200 bps)
LEn "B Word length (7 or 8)
T She in2 Stop bit length (1 or 2)
Lt u  |nanElEuEn | Parity bits (None, Even, or
rea ladd Odd)
[ I R When connecting multiple products to one host PC, exercise care to avoid
DECERCE N assigning the same ID number to more than one product.
Set other communication parameters according to the host PC setting.
[ N
I = Procedure
A. When the product is at the operation level,

press the_1 key and hold it down for at least
three seconds to enter the initial setting leve].

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

Press thé_] key at the initial setting level.

o “I” will appear on the level indicator, indicating
the product has entered the communication

setting level.

Press théel key several times until the desirg
parameter appears on the main indicator.

~

&

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

e The current set value will appear on the main
indicator.

Press theé®] key again.

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

Use théAz=d key to change the set value.

Press th&=l key to go to the next parameter.

* The change is saved.

Repeat step€ to G for the remaining
communication parameters.

g

3 sec.

&

€5

F 100
s

€5

& & &

ooo

[t
ooo

LT

rmﬂ

"5" appears.

ooo

™ -

ng
]
-

0«
ooo

F» mE

"L" appears.

ooo

a3

o
g
x

D)
)
[y
ooo

L
2
ooo

| [u]n]
=]

| ]|

L] 1|

"SV"is illuminated.

ooo

ooo
s

™ -
L

ooo

O

-
-
)

[ng

'
-
-’
¢
ooo
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5.15 Specifying Communication Parameters I

Press thé ] key to return to the initial setting
level.

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

g
+

1 sec.
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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

- - aFF —

s an 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, % 88 S -kE
press thé_| key and hold it down for at least DL- ==
three seconds to enter the initial setting leve].  3sec "5" appears.
o “5” will appear on the level indicator, indicating
the product has entered the initial setting level.
B. Press thé&d key several times until parameter &5 g% '."':. =
“Arowu” is displayed, and then enter passwolc DL‘ - ==
“~0169". "F" appears.
e “F” will appear on the level indicator, indicating
g the product has entered the advanced-function
5 setting level.
o ¢ The first parameter at the advanced-function
S setting level is{nl k"
¢ For details on how to move to the advanced-
function setting level, refer t8ection 5.2
Moving among Levels
C. Press theS key to display the set value of % 8¢ SEEE
parameter{n~c £” on the main indicator. T —
"SV" is illuminated.
e Set value &FF” will appear on the main
indicator.
D. Press th&> key again. % 20 __g
e The set value will start blinking, indicating the L
product is in the change state.
E. Use théAz=d key to change the set value to g7 g
u&nn. S —
F. Press thé&a key to go to the next parameter. oo oo
af L] S
¢ All parameters are initialized.
e Parameter{n<t” is also set to&4FF”.
G. Press thé] key and hold it down for at least % 8¢ , m-F5
one second to return to the initial setting level. L
sec
H. Press thé | key and hold it down for at least % g% |2 JHEE
one second to return to the operation level. Lo
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5.17 Specifying the Number of Measurements for Averaging I

5.17 Specifying the Numbetr.o

Advanced-function setting level

oo This parameter allows you to specify the number of measurements for averaging.
S Parameter| Set value Description
(AVG) aFF No average processing
Auls 28 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,
press thé 1 key and hold it down for at least

three seconds to enter the initial setting leve]..

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

Press théel key several times until paramete

=

“Rrawu” is displayed, and then enter passwolc.

“-0169".

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

Press théel key several times until paramete
“Ruli” appears on the main indicator.

=

&

Press the&>] key to display the set value of
parameter fuly”.

e The current set value for the number of
measurements for averaging will appear on the
main indicator.

Press thé>] key again.

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

Press th&/zd key to change the set value.

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

e The change is saved.

Press thé ] key and hold it down for at least
one second to return to the initial setting leve

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

g

3 sec.

&

€5

€5

SR

B YT o .LE
BS L TCH
T "5" appears.
o - =
8F wLrmurCs
j— "F" appears.
=1 I T =
gF IV ES
go pull nll nl=
aF Pl
T

o[ __I:T
aF =
= N I =
BFC LS T E
o[ - =
g5 L Tes
= B B T W | i=]
g (3 wa8
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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 ) gy iy you to specify the function of the event input (termi@gl
EVENT Before specifying the function of the event input, you must set the input type to
( ) “analog” or “remote”.
Parameter| Set value Description
Hald HOLD: The current process value is held.
Eubnt Erg ZERO: The current process value is
=£ro forcedly shifted to zero.

For details, refer t&ection 6.5 Process Value Hold

Procedure
A. When the product is at the operation level, % 8F S m-kE
press thé_] key and hold it down for at least DL‘ ==
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 th&a key several times until parameter &E’J g ) '_“':. =
g “Rrau” is displayed, and then enter passwolc. DL- =-==
= “~0169". "F" appears.
L
o
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&d key several times until parametg

[ =4

EuEnk” appears on the main indicator.

('
e
g
('
-
Pu(}
"~
ooo

_‘
ooo
=]

D. Press thé> key to display the set value of
parameter £uEnt” on the main indicator.

F’ | [u]n]
e
P g
0«
"~
D
ooo

"SV" is illuminated.

e The current set value will appear on the main
indicator.

E. Press the®] key again.

m00

g
|
|
|
|

oog

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

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

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

A
i

ooo

* The change is saved.

wiE
(

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

ooo

S|

D

=
1]
(0]
o
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5.18 Specifying the Function of the Event Input I

=]
-

ooo
iy
L
Png
(W]
ooo

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

1 sec.
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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
outputs 1 and 2.

X
Mg
L
- o

Parameter| Set value Description
HYS+ 0 ~8959 | 0to 9999: Hysteresis

-
-
-

J

Mg
(W
My

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

[ 1ips | Procedure

A hysteresis setting of “0” is . .

assﬁmed to be a h?,steresis A. When the product is at the operation level, % g " - (=

setting of “1". press thé_1 key and hold it down for at least = L- =c
three seconds to enter the initial setting leve]. 3¢ "3" appears.

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

B. Press thé&= key several times until parameter oo - _~)po
“RAswu” is displayed, and then enter passwofc &E’J D,L'- Lt o

“-0169".

"F" appears.

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

=
o
'—
<
o
L
o
(@)

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

C. Press th&d key several times until parametdr % 87 HMC IS
“H45 " appears on the main indicator. = - =
D. Press the>] key to display the set value of % BF 5
parameter#45 {” on the main indicator. T —
"SV" is illuminated.

e The current set value will appear on the main

indicator.
E. Press th&®] key again. % = _,’_-,','_',' 5
e The set value will start blinking, indicating the
product is in the change state.
A - R ——
F. Use theé>] and?4=d keys to change the set %@f@ ﬁ .’_.'.’_.'L.' E
value. T
} ” om =
G. Press th&d key to go to parametek 452", % 87 HYEL S
* The change is saved.
H. Repeat stepb to G for parameter#452". {tpb 5E) o o B

* The next parameter will appear on the main
indicator when you finish setting of parameter
“HYSS.
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5.19 Specifying the Hysteresis I

Press thé_] key and hold it down for at least % 82 _-LE
one second to return to the initial setting level. — —

1 sec.
Press thé | key and hold it down for at least % g7 12 JICE
one second to return to the operation level. —

1 sec.

NOILVY3dO
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5.20 Specifying the Auto- i

Advanced-function setting level

(| N ] Il When the input type has been set to "pulse"”, this parameter allows you to specify
L Ll the auto-zero time.
Before specifying the auto-zero time, you must set the input type to “pulse”.
(AUTO.2) Parameter| Set value Description
Alka.: 08~ 135 | 0.0to 19.9 seconds: Auto-zero tinfe

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 =5 (seconds)

(@Iﬂ]— M M r

12 ~ 6000 rpm

=
o
'—
<
o
L
o
(@)

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

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

Press th&e] key several times until parameteg

wiohr iy = o

fLit0.2" appears on the main indicator.

Press the&>] key to display the set value of
parameter ALk a.2" on the main indicator.

e The current set value will appear on the main
indicator.

=

o

€5

F’ | [n]u]
e

Procedure
A. When the product is at the operation level, % 87 “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 thé&d key several times until parameter &5 g " P " (=
“RAau” is displayed, and then enter passwotc DL‘ - ==
“~0169". "F" appears.

ooo
@
-
x
-

Pa)
g

[
¢
b
ooo

40200
(.

L
oo

"SV"is illuminated.
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5.20 Specifying the Auto-zero Time I

.n'
g’
1
e’
X

Press th&3] key again. %

moo

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

Use the>] andAze=d keys to change the set % 8F 5498
value. =

Press th&2l key to go to the next parameter.

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

Press thé_ key and hold it down for at least % =13
one second to return to the initial setting level.

1 sec.

Press thé_ key and hold it down for at least % g% 12 LS
one second to return to the operation level.

1 sec.

NOILVY3dO
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I CHAPTER 5 OPERATION

5.21 Specifying the Startu i i

Advanced-function setting level

When the input type has been set to "pulse"”, this parameter allows you to specify
the startup compensation time.

Before specifying the startup compensation time, you must set the input type to
(S-TMR) “pulse”.

(K
'
[
-,
D¢
-,
]

Parameter| Set value Description
S-tar 00 ~8595 | 0.0to99.9 seconds: Startup compensation time

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, % 87 Jm-kE
press thé_1 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.
=
o X .
= B. Press th&€d key several times until parameter &E’J 8 L kS
o “Arau” is displayed, and then enter passwolc 0= ==F
o “~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&= key several times until parametgr % oor _p = o
“§-EAr" appears on the main indicator. Sfl LIV S
D. Press th&] key to display the set value of % g0 nng
parameter -£A-" on the main indicator. L —=

¢ The current set value of the startup compensation
timer will appear on the main indicator.

moo
e
gt
Ly
-
-
oo

E. Press th&> key again. %

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

F. Use the>] and”zd keys to change the set % 8F  O5ns

value.

G. Press th&d key to go to the next parameter. % 2o

* The change is saved.

H. Press thé_ | key and hold it down for at least % E e -[-E
one second to return to the initial setting level.

1 sec.
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5.21 Specifying the Startup Compensation Time I

=]

Press thé ] key and hold it down for at least %

ooo
-
Py
L
)

L™
ooo

one second to return to the operation level.
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.

[l
2
(Y
[ it
2
(Y
-,

)

Parameter| Set value Description
Green —red: The display color is normally green, §nd
Lrn-r changes to red at comparative output
ON.
ey - firn Green: The display color is always green.
Lawar Red — green: The display color is normally red, anf
rEd-L changes to green at comparative outpjt
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,
press thé 1 key and hold it down for at least
three seconds to enter the initial setting elve].

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

B. Press th&a key several times until paramete
“Rraw” is displayed, and then enter passwolc.
“-0169".

=

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&d key several times until paramets
“Calar” appears on the main indicator.

=

&

D. Press thé&>] key to display the set value of
parameter£al ar” on the main indicator.

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

E. Press the®! key again.

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

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

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

e The change is saved.

H. Press thé 1 key and hold it down for at least

D

one second to return to the initial setting level.

g

3 sec.

&

€5

€5

A I

=
1]
(0]
o

B0 Y o .LB
B wvTcCH
- "5" appears.
o - =
BF LML LCE
- "F" appears.
ooy ) - o
BFL QLT
=N d =]
BFLOTTIT,E
- "SV" is illuminated
I:I___—I:]
(=3 0
1 ]
o =]
&F =
om Dl =
BF Ll g =
90 " - -~8
B wvTcCH
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5.22 Changing the Display Color

=]

Press thé ] key and hold it down for at least %

ooo

-
Py
L
)

L
ooo

P

one second to return to the operation level. L
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
. I 0 second: Display auto-return is not available.
TEE {~99 1 to 99 seconds: Display auto-return time

If no key is operated for a prescribed time, the product returns to the current value
display mode at the operation level.

This prescribed time is called the display auto-return time.

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

Procedure

value display mode. A. When the product is at the operation level, % 82 T -kE
press thé_ key and hold it down for at least DL- ==
three seconds to enter the initial setting leve]. 3 sec "5" appears.
o “5” will appear on the level indicator, indicating
the product has entered the initial setting level.
B. Press thé&= key several times until parameter &5 g% 7 '."':. =
“RAau” is displayed, and then enter passwotc DL‘ - ==
g “~0169". "F" appears.
—
é e “F” will appear on the level indicator, indicating
w the product has entered the advanced-function
o setting level.
¢ For details on how to move to the advanced-
function setting level, refer t8ection 5.2
Moving among Levels
C. Press thé&d key several times until parametgr % oo ~EkE
“rEE” appears on the main indicator. = ==0
D. Press thé> key to display the set value of % g7 ne
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. % 5o BT
=’ L)
* The set value will start blinking, indicating the
product is in the change state.
F. Use the>] andAzd keys to change the set % 20 “:'E
value. = =T
G. Press thé&d key to go to the next parameter. % oo _) 3
afF rr Lo
e The change is saved.
H. Press thé_ key and hold it down for at least % 8¢ .y -FS
one second to return to the initial setting level. et
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5.23 Changing the Display Auto-return Time I

=]
-

ooo
iy
L
Png
(W]
ooo

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

1 sec.

NOILVY3dO

75



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.

O

]
~~
[

Parameter| Set value Description
Prik 0~18 0 to 19 seconds: Move-to-protect-level time

If you press the ] + & 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.

ki [C+a)
Current value O . _BIIITQ_ At least 5 sec. Protect level
When Prit =5sec. (2@ ¢ 3 47D EE = =]o B T =
CRL =y =]=1” = = 8 LU ELE
1T Releasing the keys
causes the current [+
value to stop blinking. At least 1 sec.
Procedure
diap A. When the product is at the operation level, % 82 [ -LB
3 A move-to-protect-level time press thé_] key and hold it down for at least 2 — ==
B setting of "0 is assumed to three seconds to enter the initial setting leve]. ~ 3sec: "5" appears.
o’ be a setting of “1".
L - . . . . . .
% e “5” will appear on the level indicator, indicating
the product has entered the initial setting level.
B. Press thé&d key several times until parameter &E’J g2 '_“':. =
“RAswu” 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
C. Press th&@a key several times until parameter % 20 D) L8
13 ” 1 1 H r ' ' ‘ ‘-
PrLE” appears on the main indicator. = =
D. Press the>] key to display the set value of % g7 cs
parameter L £” on the main indicator. T
"SV"is illuminated.
¢ The current set value of the move-to-protect-level
time will appear on the main indicator.
E. Press th&®! key again. oo e gl
mF 0
e The set value will start blinking, indicating the
product is in the change state.
F. Use the>] and”zd keys to change the set % 5o ns
I -y O
value. 0

76



5.24 Changing the Move-to-Protect-Level Time I

G. Press th& key to go to the next parameter. % 8f SJYES
* The change is saved.
H. Press thé | key and hold it down for at least % 8¢ , m-F5
one second to return to the initial setting level. L
sec.
. Pressthé ] key and hold it down for at least % g% 12 LS
one second to return to the operation level. L
sec.

NOILVY3dO
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I CHAPTER 5 OPERATION

5.25 Changing the Send Waiti i

Advanced-function setting level

Il This parameter allows you to change the send waiting time.
Lok Parameter| Set value Description
(SDWT) SdYE o~88 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
reception of a response frame after it sends a command frame.

. | -
Host PC Sending a prepar:ation ) Receiving a
command frame for reception response frame
K3GN Receiving a Wait for send _
Sending a response frame
command frame

= Procedure
o
|_
2 A. When the product is at the operation level, % 82 _-kE
e press thé 1 key and hold it down for at least L- —
o three seconds to enter the initial setting leve]. 3 sec "5" appears.
o “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 y '."':.E
“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 th&d key several times until parameter % 90 ¢ g
“5dYE" appears on the main indicator. of Jd-Lta

o
-
4

(W]
g
ooo

D. Press thé>] key to display the set value of
parameter &4t " on the main indicator.

g
e

"SV" is illuminated.

» The current set value of the send waiting time
will appear on the main indicator.

E. Press th&> key again. =ful I
mF __‘-’l:l
* The set value will start blinking, indicating the
product is in the change state.
F. Use the>] andAzd keys to change the set % 50 “,""E
value. = N
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5.25 Changing the Send Waiting Time I

=1 Y =
G. Press thé&@ key to go to the next parameter. % BF LMOwE
e The change is saved.
H. Press thé_ key and hold it down for at least % 8 L m-F2
one second to return to the initial setting level. Leoe
I. Press thé_] key and hold it down for at least % g% |2 JHEE
one second to return to the operation level. Lo

NOILVY3dO
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FUNCTION
DESCRIPTION

This chapter describes available functions of the product.
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I CHAPTER 6 FUNCTION DESCRIPTION

6.1 Measurement

H Analog Input Signal

Current/voltage input

250ms

=
N O O A R R

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.

¢ 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.

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

B Pulse Input Signal

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

250ms 3 1 1 1

IITTINETITT 1 1 1

Measurement '\
Frequency Measurements are made
measurement Process value with pulse input timings.

updating Comparative
output processing

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

¢ 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.

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

¢ 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

H 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 <

® @06 @

Sampling
Input signal
sampling Process value

updating Comparative
output processing

¢ 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.

¢ 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.

NOILdI¥OS3d
NOILONNd

e Comparative output is provided based on the process value.

¢ The process value and comparative output are updated with internal timings
generated at intervals of 250 ms.
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I CHAPTER 6 FUNCTION DESCRIPTION

6.2 Scaling

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

Conversion
equation

Input value ) ) Process value
(scaling input) i (scaling output)

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

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

for Analog Input

and Digital Data _DSP-DSRL__ INPL-DSP2- INP2: DSPL

p= p+
INP2—- INP1 INP2- INP1

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.

=
=G
O
i~ o
o8
=71
L w
(=]

Process
value
-~

Flexible scaling

N InPut value
v

For details on how to specify the scaling factor, refedéation 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= D—Spinp
INP

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 R
7 . .
value , .’ Scaling where the zero
,/ *, point is fixed is allowed.
/ A
’ i
, ;
A
/ -
// e i
’ -7
// - -
/ e
o
L Input value
4 »

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

0

60.

P: Number of teeth dsr(rpm) = Fmp rU" m
wn cC
o=z
o
T

Where; (23' =
diap 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.
o
— : 60.
Z}j dsp(m/mln)=7z~R-F|np
P: Number of teeth
R: Diameter of rotator

Where;

T Circular constant

P: Number of pulses per rotation
.m. R: Diameter of rotator (m)
Unit conversion Lo | t | fr n HZ)
m/s = (m/min)/60 inp: nput pulse frequency (

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

85



=
=G
O
i~ o
o8
=71
L w
(=]

I CHAPTER 6 FUNCTION DESCRIPTION

6.3 Auto-zero/Startup 60%

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 || [T L

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 haawn-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.

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 tH 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 describedSiection 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 8c

=

2 500 ms Y Q

4 1 second 33

8 2 seconds o =

® Pulse frequency

Number of Update interval
measurements fi
averaging Input pulse frequency 4 Hz | Input pulse frequency < 4 Hg
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
VO'W
250ms
B
g L L L T TTTTTTITTTTTITTT
Averagg‘ 1 sec
:
Update of process
value and T T T T

comparative output A
P P When the number of measurements for averaging is set to 4
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I CHAPTER 6 FUNCTION DESCRIPTION

6.5 Event Input/Pulse Input

Minimum
Pulse Width

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

or "remote" and as thaulse 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

The minimum pulse width of ON/OFF signals recognizable to the product varies
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.

‘ 40ms min. J 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.

W ’w \N\ 90us min. 90us min.

* Chattering noise removed

I 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

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.
d3ap Process value hold” takes place via the event input terminal.

The “process value hold” The following illustrates the “process value hold” operation.
function is available only

when the input type is set to

"analog" or "remote" and

terminal ® is assigned the Process value
task of “process value hold”.

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.

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

¢ When the event input (HOLD) turns off, the “process value hold” function is
canceled and the display returns to the current value.

NOILONNd
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I CHAPTER 6 FUNCTION DESCRIPTION

6.7 Forced:zecg I
d3p This feature shifts a process value to zero, and can be used to evaluate and display
The forced-zero function is the deviation of a process value from a reference value.
tny(:)teai\gaélztbt'i Y‘l’)':ﬁ;et.he Key  The forced-zero function can be activated by usindthe key on the front panel,
entry for the forced-zero via the event input terminal, or communications
operation is also ignored. The following illustrates the forced-zero and forced-zero cancel operation.
The forced-zero function is Process value
available via the event input
terminal only when the input Forced-zero value / ‘& Measurement value
type is set to "analog" or (shifted value) T ?fter dexecutlfng the
"remote" and terminal @ is orced-zero function
assigned the task of “forced-

- ZERO input
zero execution”. The minimum input time
for HOLD signal is 80ms.

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

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

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

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

Because the forced-zero and forced-zero cancel operation usifgethdey 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.

=
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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.
T =,
Event input ﬂ T_—l—JI—

Forced-zero | Forced-zero| Forced- | Forced-zero |

executed | executed i 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 setouT setvalue | Hysteresis
value. N *

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

value — hysteresis). —l—l_

Comparative output

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

Comparative output turns off when theX :
process value reaches (OUT set value{\/ OUT set value
+ hysteresis). J—|

Comparative output

% Hysteresis

\

Outside-the- Comparative output turns on

Hysteresis

range Action when the process value OUT upper-limit value =
reaches the OUT upper-limit ~— 7______ . % @ .
value or decreases to the ~  (----- A P X =
OUT lower-limit value. OUT lower- - — 3 g
. limit value \/ i Hysteresis o=z
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 ODTZ Iowerjlifnit value

OU‘I"l lower-limit value

Comparative 3 L

output 2 Comparative output 1
Comparative J |_

output 1 Comparative output 2
Ci

omparative output 2
Comparative output 1
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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.

=
=G
O
i~ o
o8
=71
L w
(=]

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

® [ower-limit action
ON: Process valus 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, refeSéation 5.19 Specifying the
Hysteresis
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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 Color

NOILdI¥OS3d
NOILONNd
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CHAPTER

7 COMMUNICATIONS

This chapter describes commands and responses conforming to the
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7.1 Communication ProtoCols s+ s seseseecccececacaccacacacs 96

CompoWay/F Communication Protocol/
Communication Specification/Transmission Procedure

7.2 Data Format Structur@s+«scsssccecrescccncscccacscccanssccs 97
Command Frame/Response Frame
7.3 Structure of Command/Response Text e sereesresceses 99
7.4 Variab|e ArQa@cssscerrssccrsssccerssscecrssssccrssssscssssccnns 100
75 Read from Variable Aregr s s ccseseecccrcnceaccccccacncncas 101
7.6 Write to Variable Areg - crcrceseccccccecaccncccacacncas 102
7.7 Operation |nstructi0n’3 .................................... 103
7.8 Set“ng AlrCQ@ e rrsreeersscccncscscnsscscnsscscnsssscnnsss 104
79 Commands and Responsee .............................. 105

Read Process Value/Read Status/Read Remote Input Value/
Read OUT Set Value/Write OUT Set Value/Read Parameter/
Write Protect Level Parameter/

Write Parameter (Setting Area 1)/Communication Writing/
Forced-zero Execution/Cancel/

Software Reset/Move to Setting Area 1/

Move to Protect Level/Read Controller Attribute /

Read Controller Status/Read Version/Echoback Test

710 Variable Area Map ........................................ 113
7.11 Communications Control Flowe«scceeeeeeeeeccccccneeanecs 116

Communication Reading/
Communication Writing (Setting Area 0)/
Protect Level Parameter Writing/
Parameter Writing (Setting Area 1)/Operation Instruction
712 Programm|ng Example ................................... 121

N88 BASIC/Protocol Macro

95



I CHAPTER 7 COMMUNICATIONS

7.1 Communication Proto_

H CompoWay/F Communication Protocol

= w
Sz
=9
EI—
o<
So

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
Interface: RS-485
Retry function: Non

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
e 2
=3 =3
) %32
22 e
3 ° 2
K3GN
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7.2 Data Format Structure I

7.2 Data Format Structure_

Comminations conforming to the CompoWay/F serial communication format
involve transmission of blocks of data that are caftadhes. 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

SID Not used for K3GN. Always set the SID to “0”".
(Service ID) o
Command text Command text o
ETX Code indicating the end of text (03H) E
Block check character. S
BCC The result of block check on the BCC calculation range ip ™
stored in this filed.
‘m. STX Node No. Sub-address SID Command text ETX BCC
How to determine BCC: 02H | 30H 30H [ 30H 30H | 30H | 30H 35H 30H 30H [ O03H [ 36H
| | | | |

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" "o" 03H
| | | | |
1 2 2 1 1 1byte
\ |
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

Not used for K3GN. Always set the sub-address to “q0”.

BCC = 30H® 30H @ 30H @ 30H®30H® 30H D 35HO 30HO30H@E03H =36H—

@: XOR (exclusive OR) operation
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I CHAPTER 7 COMMUNICATIONS

B Response Frame

The product does not
respond to such a command
frame that does not end in
ETX and BCC characters.

STX Node No. Sub-address End code Response text ETX BCC
02H "00" 03H
] ] ] ] ] ]
1 2 2 2 1 1 byte

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

STX Be sure to place this code in the first byte of a response
frame.
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 get in
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 correspdnd-
ing command frame.

Response text

Response text

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 field.
® End code
Fe Code name Description
code

“11” Framing error

A framing error (the stop bits represented 0)
occurred in one of the characters received.

“10” Parity error

The sum of the bits of "1" in the received data
does not match the specified number.

“12” Overrun error

An attempt was made to transfer new data wh¢n
the buffer was full.

“18” Frame length error

The size of the received frame exceeded the
specified number of bytes.

“13” BCC error

The received BCC was different from the
calculated BCC.

+ No sub-address, SID, and command text.
This error is not covered by the echoback tes

—

“16” Sub-address error | e The size of the sub-address was less than two

characters, and no SID and command text were
found.

“14” Format error

e The command text contains characters othel
than “0 thru “9” and “A” thru “F”.

e No SID and command text.

¢ MRC and SRC in the command text were nog
included in the command text..

“OF”
error

FINS command

The specified FINS command could not execufed.
(The FINS response code may provide a
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 Comman%

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" 0 ~‘0§H
L L L L L
MRC SRC Data
] ] ] | P N N
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  SRC’  MRES  SRES Data
] ] ] ] ] __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 areal ;:23 service reads from the variable

“01” | “02" |Write to variable area l?elz service writes to the variable

“05" | “03" |Read controller attribute This service .reagjs the modell No. angd
the communications buffer size.

A This service reads the run status of the

06 01" |Read controller status controller.

“08” | “01” | Echoback test ;l:‘lslf service carries out the echoback

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

99
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I CHAPTER 7 COMMUNICATIONS

1.4 Variable 8183 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, wsgiable type and

anaddress
Address
0000 0001 0002 0003 001B 001C 001D
Variable type CO /
c1 “
c2 \\
C3
: /)
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
(1Y i

{450 on the main indicator of the product, for example, its hexadecimal notation
is 0000041AH (the decimal point is ignored; 105:01050— 0000041AH), and

=2 the variable is read in this form.
(@) . . . .
E = The variable area is mapped as follows. The variable type is converted to a 2-
o s byte ASCIl code and loaded to the frame. Available variable types are also
shown below.
O LV O LAY TRIVLQUELEININVNI YL OAND2IITLRXROQ
$$$$§§§§§§§§§§§§§§§$§§§§§§§§§§
Process value,
co s Not used
== -
Protect
Cl \leYeI\ N\Ot L\Jse\d
Pl T
c2 Operation level Not used
| | ||
‘ ‘ i 1
c3 Initial setting level ng?nugn::g(ljn Advanced-function setting level
| | [ 1| P S O

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
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7.5 Read from Variable Ar_

This service reads data from the variable areas.

Command text
Command
Variable Read start Bit

MRC  SRC type address position No. of elements
KR D
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 “C0Q” 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 rehd
No. of elements
(up to 10).
Rresponse text
Response
Response code
MRC SRC (MRES/SRES) Data to be read
Cor o | |
2 2 4 (No. of elements x 8) bytes
Item Description
MRC/SRC Thls field contains the same value (“01"/"01") as specifiegd
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

Risorac;nse Code name Description 8
“1001” Command length over| The command is too long. E
“1002” Command length shortf  The command is too short. =
“1101” Area type error The specified variable type is invalid. =
“1103" Start address out-of- Th(_e specified start address is outside the

range error valid range.
“110B” Response length over The No. of elements exceeds 10.
“1100” Parameter error I)hog, bit position is set to a value other thgn
“2203" Operation error EEPROM error
“0000” Normal completion The command was successfully executgd.
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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
Lo | [ fee| ]
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 i
written (up to 10).
Data to be written Place the desired data in this field.

Response text
Response
Response code

MRC SRC (MRES/SRES)

CoTwl
2 2 4
Iltem 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
Z 0 Response -
g S o Code name Description
g P “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".

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

“3003" Read only error An attephis made to write data to an address of variafge €O0.

« Communication writing is disabled.

« An attempt is made to write data from setting area 0 to settirjg
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

{ Response

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

Command text

Instruction Related

MRC SRC code informatior
[wlw] ] |
2 2 2 2 bytes
Item Description
MRC/SRC Set these item to “30"/"05” (Operation Instruction servicg).
Instruction code Place an instruction code in this field.
. . Place information related to the operation instruction in this
Related information field
Instruction codes
IPEUELel) 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 This field contains the same value (“30"/"05") as specifiefd

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

Response code

Response codes

RESpalEe Code name Description

code

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

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

« " The instruction code or related informatign

1100 Parameter error o .
is invalid.
« Communication writing is disabled.
« The specified operation cannot be

) , . executed.

2203 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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I CHAPTER 7 COMMUNICATIONS

1.8 Setting Argag I

The K3GN series of products can assume two states that are referesdttongs
area Oandsetting area 1in 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, orsettingarea0 _ Setting area 1
“ - ~ Move-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.

= @ » o ) Operation level ‘_’(W]
Sz A transition to the initial setting level <

= ,C:> by key operation implies a transitior, Seting area 1
8 s from setting area 0 to setting area A 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 tdg

indicate the product is at the initia
setting level. To return to the operg level

tion level, use the 1 key.

Advanced-
function setting
level

* At the calibration level, the product refuses control
from the host PC.
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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
o [ o [co | ooor | oo |

"0001"

This command reads the current process value.

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 a
response with the “unknown” current value data).

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

Process value |
1 1 1 1 1

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

H Read Status

Variable Bit
MRC  SRC type Address position No. of elements
| "o1" | "o1" | "co" | "0002" | 00" |

"0001"

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

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
response with the “unknown” status data).

(2]
o
=
=
[
=

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

Status
L

For details on the status, referSection 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

[or [ oz [cz | oor | o0 | ooor

Remote input value
1 1 1 1 1

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
< 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.

H Read OUT Set Value

Variable Bit

m MRC  SRC type Address position No. of elements
- | 01" | 01" | 2" | o | 00" | "0001"

Address Parameter

“0001” OUT1 value

“0002” OUT1 upper-limit value

“0003” OUT1 lower-limit value

“0004” OUT2 value

“0005” OUT2 upper-limit value

“0006" OUT?2 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).

==

g (@] MRC  SRC Response code Data

=g { Response| | vor | o1 [ o000" Threshold |
o (&) 1 1 1 1 1 1 1 1 1 1 1 1

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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B Write OUT Set Value
MRC SRC Address No. of elements Data
|00mmand > | 01 | 02" | 2" | L | 00" | "0001" _ OUTsetvale
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 show8eaation 7.10 Variable
Area Map.

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

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 Read Parameter

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

Variable type Address Parameter (:; 8
“C1” “0000” to “0003" Protect level parameters = E
“0000” to “000B” Initial setting level parameters g c
“C3” “000C” to “0010" Communication setting level parameters w 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.

(“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

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
| "01" | "02" | "c1" | | "00" | "0001" Protectl level parameter
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)
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, refeiSection 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.

= w
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MRC SRC Response code
< Responsel | "01" | "02" | “0000"

Response code: The code shown above represents normal completion.

For
details on the response code, refegéation 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" | "05" | "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”.

SNOILVD
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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 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 O or 1.

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

Response (Non)

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 t8ection 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
( Response| [ '30' [ o5 [ o000’

Response code: The code shown above represents normal completion. For
details on the response code, refegéation 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 | "30" | "05" | "0000"

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

MRC  SRC
|00mmand > | "05" | "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| | vos' | o3 [ o "0068"
Model hame leffgr Input type Output type clt;lr?t.a(c):zs 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" | 48 x 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 > | "06" | "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 information

o [ or ] .
b
Operation status Description o
“00” Measurement is in progress normally. %
e Measurement is suspended.
‘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.
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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 Version

Variable Bit
MRC  SRC  type Address

position No. of elements
| o1 | o1 | "CQ" | "0000" | Q" | "0001"

This command reads the product software version.

The command can be used, irrespective of the state of the product.
MRC SRC
< Response I | "01" | 01" |

Response code
"0000"

Data

Version No
)

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

B Echoback Test

MRC  SRC
|00mmand > | "0g" | "01" |

Data to be tested
0 to 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 tg_bg tlssted
< Response I | "08" | "01" |

0 to 87 bytes

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.
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7.10 Variable Area Map I

7.10 Variable AreaMap

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.

Va:;sgle 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
(0] 0001 Current value limit
FFFFB1E1H (-19999): Input anomalous/outside the display range I¢wer
limit
0002 Status Refer to the figure below.

Status description

31 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O Bit position
aro_ofof [ Jof | | Jefofo] Jof | [ |
Value of bit
Status
0 1

The event input is ON No measured value | Not detected Detected
only when the input Display range over | Not detected Detected
type is set to "analog"
and assigned "HOLD". Input anomaly Not detected Detected
Otherwise, it is OFF. Event input OFF ON

Comparative output 1 OFF ON o

(@)

Comparative output 2 OFF ON =
Even if the product is PASS output OFF ON g
of relay output type, =
the PASS output Setting area Setting area O | Setting area 1 .
status can assume ON — -
and OFF. Data writing Disable Enable
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Va:;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 enabldd.
Initi . 00000001H (1): “Move to advanced-function setting level” is
nitial sefttmg/ disabled
0001 con|1mun|cat|on 00000002H (2): “Move to initial setting/communication setting
ockouts .
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.
Setting change | 00000001H (1): ON: A parameter change by key operation is
0002 )
lockout disabled.
Communication writing is enabled, irrespective of the value of thi
parameter.
00000000H (0): OFF: Forced-zero execution/forced-zero cancel |s
enabled.
Forced-zero | 00000001H (1): ON: Forced-zero execution/forced-zero cancel is
0003 )
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 ouT1 u;l)per-limit FFFFB1E1H to 0001869FH (—19999 to 99999)
value
Cc2 0003 OuUT1 Iolwer-limit FFFFB1E1H to 0001869FH (—19999 to 99999)
value
0004 OUT2 value FFFFB1E1H to 0001869FH (—19999 to 99999)
0005 ouT2 u;l)per-limit FFFFB1E1H to 0001869FH (—19999 to 99999)
value
. 0006 OUT?2 lower-limit | FFFFB1E1H to 0001869FH (—19999 to 99999)
ZQ value
20
=
S3 Variable |, 44 P Meaning of lue/Valid /Descripti
type ress arameter eaning of set value/Valid range/Description
00000000H (0): Analog
0000 Input type 00000001H (1): Pulse
00000002H (2): Remote
00000000H (0): 4 to 20 mA/0 to 20 mA
00000001H (1): 1to5V/0to 5V
0001 Analog range 00000002H (2): +5 V
00000003H (3): +10V
00000000H (0): 30 Hz
ca 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)
o FFFFB1E1H to 0001869FH (—19999 to 99999):
0007 Scaling input value 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”
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Ve:;sgle Address Parameter Meaning of set value/Valid range/Description
00000000H (0):oooaa
00000001H (1)aoaoa.n
0009 Decimal point position | 00000002H (2).goao.om
00000003H (3)az.oom
00000004H (4)a.0o00a
00000000H (0): Upper-limit action
000A OUTL1 type 00000001H (1): Lower-limit action
00000002H (2): Outside-the-range action
00000000H (0): Upper-limit action
000B OUT?2 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
000 Word length 00000001H (1): 8 bits
: 00000000H (0): 1 bit
000F Stop bitlength | ,,000001H (1): 2 bits
C3 00000000H (0): Non
0010 Parity bits 00000001H (1): Even
00000002H (2): Odd
00000000H (0): OFF
0011 No. of measurements 00000001H (1): 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 | ,,5002H (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
addressed variables of the
same type in the variable area

Separate access

Block access

can be accessed at a time. Variable area read
For example, you can read the command issued
current value and the status (for current value)

Variable type: CO
Address 0001
No. of element: 0001

Variable type: CO

command issued

simultaneously by setting the l
read start address to the

Variable area read
command issued
(for status)

address of the current value
and setting the No. of elements

Variable type: CO End
Address: 0002
No. of element: 0001

to 2.

Such an access method is
called “block access”.

End

Variable area read Address: 0001
No. of element: 0002
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I CHAPTER 7 COMMUNICATIONS

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
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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 M
writing enabled)

< waitsme > |NOWALRESPoNSE | Igm 31

[m] -

"CMW" is illuminated.

Parameter read command

I > Wait state
Y
< Wait state > NORMAL RESPONSE
Communication writing Y
instruction (Communication [ 2. Wait state
writing disabled)

NORMAL RESPONSE om ¢332 o8
o - o ‘e ‘e
o Ld ldo
"CMW" goes of'f.—T

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.

(2]
o
=
=
[
=

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

"CMW" is illuminated. _1

Operation instruction to move A 4
to protect level I Wait state The first parameter at the
protect level is displayed.

A\ 4
-
Watsiae >4 5 |NORVALRESPONSE| 2@ =) 2
v T "P" is displayed

Parameter write command Wait state

A 4
Wait state NORMAL RESPONSE
Operation instruction for A 4
software reset Wait state

Wait 2 seconds until ( Software reset ) = [ B TN =
the product is soft- o ILd (s

reset
Communication writing Y
instruction (Co_mmunlcatlon Wait state
writing disabled)

NORMAL RESPONSE

=
=)
=
=
O
(&)

CATIONS

The following command is applicable to this flow.

Applicable command
Write protect level parameter
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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 =] 1330002
[=| - o et - O

"CMW" is illuminated. _1

Action instruction to move to h 4 The first parameter at
setting area 1 s Wait state the initial setting level
is displayed.
Y NORMAL RESPONSE =] et =}
Wiait state <r|_ N ,': =!
T "58" is displayed.
P i it d v
arameter write comman -
> Wait state
Y
Wait state NORMAL RESPONSE
— - A 4
Operation instruction for -
software reset Wait state
Wait 2 seconds until ( Software reset ) =L I i N =
the product is soft- o ILd (s
reset
Communication writing v
instruction (Communication —Z—». Wait state
writing disabled)
(@)
NORMAL RESPONSE g [ B T Tt~ g
< Waitstate > 8" 123458 =
_7 =
"CMW" goes off. =z
End .

The following command is applicable to this flow.

Applicable command
Write parameter (settmparea 1)
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H Operation Instruction

An operation instruction is performed according to the following flow.

Host PC

Communication writing
instruction (Communication

writing enabled)

K3GN

NORMAL RESPONSE =1 B N [ =]
< waitstate > 2 (S 1.38
"CMW" is illuminated. 1
) - ) A 4
Instruction for specified action .

Wait state

Wait state NORMAL RESPONSE

Communication writing A\ 4
instruction (Communication

o - Wait state
writing disabled)

NORMAL RESPONSE (=1 1 I A o N W N =
[m] ' e ‘et ‘e
o Ld tddo
"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

=
=)
=
=
O
(&)

CATIONS
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7.12 Programming Example  —

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
>
=
o
=
(7

‘INNWNOD
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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.

\— Data read

Response code
MRC/SRC

End code
Sub-address
Node No.

RESPONSE: [STX] 00 00 00 0101 0000 0000014F [ETX][BCC]

CATIONS

=
=)
=
=
O
(&)
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B Protocol Macro

What is the 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
|:|A~
omron K3GN
- ouTIo [ OZERO
RS-485 USeBEEREEN

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
o (@}
communication o
Input command "Protocol macro o =
condition  executable" flag in progress" flag Cor_nmunlcatlon port 0 =
000000 A20200 191915 Serial port 2 %
Destination address E1 -
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 D0O100 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
|02H| 01 | 00" |"0"| 01 | 01 | "co* | "0001" | 00" | "0001" |03H| |
]
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 OO ariabi d start address, bit positi
DO1005 0100 TN?I; Sgrﬁ):ﬁtrsea 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| |
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
|
D01500 0004 |—No. of reception words (D01500 to D01503)
» D01501 ——Response code
- D01502

Current process value
D01503 - P

=
=)
=
=
O
(&)

CATIONS
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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 Cal|brat|0n .......................................... 126
82 User Calibration Processes ............................... 128
Connection of the Product to a STV/Calibration Procedure
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I CHAPTER 8 USER CALIBRATION

8.1 User Gl ation ——

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.

Entry of First store both of calibration values 1 and 2 temporarily. Then save them while
Calibration the product is in the change state.

data 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.

}
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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.

o
>
=
o
&
>
=
o
=
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I CHAPTER 8 USER CALIBRATION

8.2 User Calibration Proceb

H Connection of the Product to a STV

Operation power
24VvDC

Operation power
24VvDC
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.

H Calibration Procedure
Take the following steps for user calibration.

Move to the Procedure

Calibration
Level A. At the advanced-function setting level, pressa@eey.

e Parametel raw 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 thé>! key.

e The set value (password) of the parameter will appear on the main indicator.

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

D. Use thd>] andAz=d keys to enter a password of “01201”.

=
o
'—
x <
wm
S m
|
<
O

E. Press thé&d key to save the password.

¢ |f 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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- - - - - 2 = L
omE ) o N[=]s! = N1l el =
BF L1QwE "N&F L= NEFLl (S E]

1

Use ] and to enter the
specified password.

Next parameter at
advanced-function
setting level

Incorrect

password entered Correct password entered

Calibration level

= =
= s
4 appears, indicating the product is
at the calibration level.
Atthe Procedure
Calibration
Level A. Follow the above steps to move to the =1 :'l :"lg
calibration level. ke ==
* An aging timer count will appear on the main
indicator.
¢ The aging timer is a 30-minute timer and counts =]a e
down to 0. ol Calcls
T

o [f a user calibration record is found, a calibration
record mark will appear.

Perform aging until the aging timer counts
down to 0.

(If the STV needs an aging time longer than (30

minutes, continue aging until the aging
requirement of the STV is satisfied).

o If you press th&e key in the middle of timer
counting, aging is skipped and the parameter of
calibration value 1 is displayed on the main
indicator.

Press th&el key to display the parameter of
calibration value 1.

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

page.

Press theé®] key to display the set value of the
parameter.

e The calibration value 1 will appear in
hexadecimal on the main indicator.

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.

Calibration record mark

ooo
Lo = ]
gt

o
ooo

i "T" is illuminated.

ga L - os

% =1 I Ixl=
(@]
>
[
(03]

OF ) )~ o
A |88 MEFdE [E
T "SV" is illuminated. g
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I CHAPTER 8 USER CALIBRATION

i "T" starts blinking.

F. Press th&z=d key.

~ g2 HEFRE
% - ]
» 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 N = '.“::: ::"E
calibration value 1. = = =
e If you press th&d key instead of thvzrd key,
calibration value 1 is not stored and the
parameter of calibration value 2 is displayed on
the main indicator.
H. Press th&d key to display the parameter of % 8y 2SS
calibration value 2.
I. Repeat stepb to H to temporarily store = CkE-E
calibration value 2.
e Parametek£~ 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.
J. Press th&>] key to display the set value. Y ~oE

e ng will appear on the main indicator. "SV"is illuminated.

& &
K

K. Press thé?] key again. oo g
K% o _I:I_

* The set value will start blinking, indicating the
product is in the change state. 1 .
20 2
L. Press th&Vzsd key. ECE e =g

e HE5 will appear on the main indicator.

M. Press the&d key.

ooo
[eq =
g

L
oog

* The calibration values are saved.

e The aging timer count will appear on the main
indicator.

Calibration record mark

N. Power the product off and on again to exit
from the calibration level, and check for proper
operation.

=
o
—
<
o
o
—
<C
(3]

® Analog ranges and parameters/reference signals

Analog rarge Calibration value 1 : Calibration value 2_
Parameten Reference gihal | Parameterl Reference gnal
410 20 mA AR 4.00 mA 20AR 20.00 mA
lto5V ¥ 1.000V Su 5.000V
5V Su 5.000V -5y —5.000V
+10V [ 10.000V -0 —10.000V
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CHAPTER

9 TROUBLESHOOTING
GUIDE

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.
9.1 Error |nd|cat|0n3 .......................................... 132
9.2 Troubleshooting Tabl@eeeeceeecceceececcecececcececcacenns 133
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I TROUBLESHOOTING GUIDE

9.1 Error Indications

S as

14

inlc_jtiac\:/aetlor inléi/liizlarlor Error description Remedy
RAM error Turn the K3GN off and on again.
o If the error persists, RAM needs to be
replaced.

(Off) il « If the product is restored to normal
operation, the error was possibly caused f
noise interference. Check for noise sourg
near the product.

EEPROM error Turn the K3GN off and on again.
o If the error persists, EEPROM needs to be
replaced.

5 Eiii « If the product is restored to normal
operation, the error was possibly caused f
noise interference. Check for noise sourg
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-- 41020 mA 0to 22 mA
blinking lto5V 0to 5.5V
(Off) at +5V -5.5t0 5.5V
intervals 10V —11to 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 inpuf application.
signal value is 0 mA at that time even
though the range is factory set to 4 to 20
mA.
gogon | The scaling display value exceeds 9999Enter an appropriate scaling input value.
blinking
(Off) o oat The scaling factor may be inappropriate.
intervals Review the scaling factor at the initial setting
of 0.5s level.
4gggg | The scaling display value is lower than| Enter an appropriate scaling input value.
blinking | —19999.

(Off) o oat The scaling factor may be inappropriate.
intervals Review the scaling factor at the initial setting
of 0.5s level.
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9.2 Troubleshooting Table I

9.2 Troubleshooting Table

Symptom Probable cause Remedy R
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 thel | parameter is set to a value mofreparameter to an appropriate
+[2l 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/OFF 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, ever
if the rotational speed is low.
The main indicator reads 0 whanThe “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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I TROUBLESHOOTING GUIDE

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” parametef 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 to
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 The making residual current | Use such input equipment that| 13
cannot be turned on or off at all and/or breaking leakage currentconforms to the requirements of
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 pSpecify a correct unit No. 97
wrong unit No. Otherwise, the product will not
return a response to the host RC.
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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Specifications S
B Ratings

Supply voltage 24 VDC

Operating voltage rangg  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: 9.8 /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 ffter 3 times each in X, Y, and Z
directions
Models with relay contact outputs: 98 frfisr 3 times each in X, Y, and
Z directions
Destruction: 294 mfdfor 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: 10V (0.15 to 80 MHz) (level 3)
Immunity Burst: EN61000-4-4: 2-kV power line (level 3)

2-kV 1/O signal-line (level 4)
Approved standards UL508 (pending), CSA22.2 (pending); conforms to EN50081-2, EN50082-2, EN61j010-
1 (IEC61010-1); conforms to VDE106/part 100 (Finger Protection) when the termipal
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)

Iltem 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, 10pA

(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 1A 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 | Measurirg accurag Input impedance Display range
DC voltage 1.000 to 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
—5.000 to 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 60Q
0.00 to 20.00 mA max. (at 23+3°C)

No-voltage Contact/Open Collector Inputs

Input Measuring range Me"?:rzlggi;%; racy Displayable range
No-voltage contact (30 Hz max.) with| 0.05to 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)
[ Displayable range | —19999 to 99999 |

XION3ddv
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B Characteristics

Input signal Process voltage No-voltage contact Digital data display (by RS-
(105V,0t05V,45V,+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 9Q.is 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 measurement— 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 min.
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 value|
(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 s)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: |IEC standard IP20

Terminals: |EC standard 1P20

Memory protection| Non-volatile memory (EEPROM) (possible to rewrite 100,000 times)

Note 1: The minimum input time for control signals is 80 ms.
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Parameter List  EE—

Use this list to note your set values.

Level Parameter Indication Setting range Default | Unit | Set valug
Operation/agustment lockouts s5PE o~¢ o
Initial setting/communication .
Protect Iogkouts clPE G- "
Setting change lockout YEPLE aFFlan aFF
Forced-zero lockout P oFFlan afF
OUT1 value atik ! 499595 ~ 55535 95555
OUTL1 upper-limit value | gk iH 435558 ~ 55555 95555
Operation OUT1 lower-limit value bk i 455585 ~958555 453955
OUT2 value atikd 49955 ~55535 493955
OUT2 upper-limit value | guEaH 49555 ~ 55555 95555
OUT?2 lower-limit value olikdl 455595 ~95555 459955
Adjustment Communication writing et aFElan aFF
Input type Ln-k AnALLIPULSElFAL AnRLL
Analog range rAnLE Y-20/1-5/5/ 10 H-20
Input-pulse frequency range F-FrE£ 30/5¢ S Hz
Scaling input value 1 N 49559 ~ 55555 oo
Scaling display value 1 d5P. ¢ +4599595 ~55555 ]
Scaling input value 2 N 499595 ~55555 O
Scaling display value 2 d5P2 495955 ~ 553955 2aon
Initial setting Scaling input value LnPf 49559 ~ 55555 A
Scaling display value d5F 455585 ~95855 S8000
Decimal point position 4P owoooo/ooooalaas.aal R
oooaaloooon
OUT1 type abik | HolbalH -La He
OUT2 type oltdk HilbalHd -La Lo
Move tz;gxgr}gsg[functlon ey 49999 ~ 99599 o
Communication unit No. t-nd o-~58%9 !
Communication Baud rate LFPS I.E'/E.'-!/'-’v‘_.'EZH.E/ 9.2 5’._'5 kbps
setting Word length LEn e 1 bit
Stop bit length Shek i P bit
Parity check PriY nanElEuEnladd Eufn
Parameter initialization N aFFlan aFF
O | Al BFEI2IHIE GFE | times
Event input function selection FuEnt HotdlZEra Haol d
OUT1 hysteresis HYS ¢ £ ~858585 !
OUT?2 hysteresis HY&S £ ~5859 !
fu r?(?t?gngg?ti-nc Auto-zero time Alks.: a4~ 1858 5.5 s
7 Startup compensation timer 5-kar 04 ~8558 o4 S
Display color change Fatar |Grn-rlhralrEd-0IFEL| Lra-r
Display auto-return time rEE o~1859 i S
Move-to-protect-level time | Prit o-~-15 5 S
Send waiting time Sd¥% i~88 2 ms
Move to calibration level LAdwy 45555 ~ 95555 [
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ASCIl Code Tablg  ——

Lo Pl 0 1 2 3 4 5 6 7
0 NUL DLE | SPACE 0 @ = P
1 SOH DC1 [ 1 A Q a q
2 STX DC2 “ 2 B R b r
3 ETX DC3 # 3 C S c s
4 EOT DC4 $ 4 D T d t
5 ENQ NAK % 5 E U e u
6 ACK SYN & 6 F \Y f %
7 BEL ETB ‘ 7 D W g w
8 BS CAN ( 8 H X h X
9 HT EM ) 9 | Y [ y
A LF SuB * : J Z ] z
B VT ESC + : K [ k {
C FF FS , < L ¥ I |
D CR GS - = M ] m }
E SO RS > N A n ~
F sl us / ? O _ o) DEL
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A display auto-return time ...........cocccoveeerrnnne 74, 115
display COlOr........oocuuiiiiiiiiiiie e 72
display color change ..........ccccccceiiineneeen, 93, 115
2 T0 F= T o (=] O 10
AAAIESS ...t 100
AdjUSTMENT ... 38 E
adjustment level..........ccccvviiiiiii 40
advanced-function Setting............cccvveveeiiiiiieenenn. 38
advanced-function setting [evel.............ccoocvveve.... 40 eczobadck TOST i 99, 1;5
L= a0 oo o /= PSR
g:f’;}gg?;m-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_;.,-;-;‘;‘ EITOF INAICAHONS v oo oo oo 132
analog Photoelectric SENSOT ........c.ovoveeeeeeereeeeeen, 20 ETX.... ............................................................. 97, 98
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ASCII ChAIACEET ... 97 €Ventinput fuNCHON ... 115
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auto-zero fUNCLioN ..., 24
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average ProCeSSING ....cuvveereeriruireeeeesaniireeee e e 81 F
FINS e 96
B forced-forced-zero execution .............cccceeeeeeenn. 103
forced-zero ... 46, 88, 90
DaUd rate........coocuiiiieccec e 115 forced-zero cancel..........coooovviiiinns: 103
BCC e 97, 98 forced-zero execution/cancel .............cocoooevnv. 109
forced-zero lockout.........coooovvvieiiiiiiieeeeennn, 48, 114
frame ..o 97
C
calibration...........occoiiiiiii 38 H
change state............ccceeeiiiiii e 44 )
chattering NOISE reMOVAl ...........ovvveeereeerseererans 88 hexadec!mal NUMDET ..o 97
check and change OUT set value ...........c.ccc......... 45 hysteresis.............ooo 20, 66, 92
clearing all parameters .........ccccoovvvieeieeiiiiiieeeeenis 62
command frame........ccccccvvviieiiee s 97
command teXt ..o 971 |
commands and reSPONSES ........ccevvvevvvvrirniieieeeeenn 105
communicat@on """"""""""""""""""""""""""""" LA 11O GIFCUILS oo 5
commun!cat!on PArAMELErS. ..o 60 110 terminal cONNECHIONS....v...veereeeeeeeeeereereeen. 12
commun!cat!on proc_edure ---------------------------- 96 initial Setting........ccevvvviriieeeeiiie 30, 38
commun!cat!on rea‘?"”g """"""""""""""""""""" 116 jnitial setting level........ccooovi 40
commun!cat!on sett!ng ......................................... 38 initial setting/communication lockouts ........ 48, 114
communication setting Ie\_/el """"""""""""""""""" 40 input circuit diagrams .........cccccvvvviiiiiiieiiienieeeeeeenn. 5
commun!cat!on spt_amflcauon """"""""""""""""" 96 input pulse frequency ..........ccccvvvvviiiieiiieeeeen. 82,114
commun!cat!on un_lt_No. """"""""""""""""""""" 115 INPUL FANJE OVET ...ttt 30
COMMUNICAUON WIIING ...ovvovvvsvissvis i 109 DU YPE crvveeeeeeee oo 50, 114
communication writing (setting area 0).............. 117 input-pulse freqUENCY raNge........ovvervveeeeeerrennn. 52
COMPArative OUIPUL.......c..ovvvveveeitnensennnes 2,14,91 INFUSH CUITENT ... 19
COMPOWAY/F ... 96 iNStallation............eeeeeiiiiiieiee 10
contact output...... SRPA P ALITIT I PAY 5 inStallation ProcedUre...........ovveeveeeeeeeeeeesseeeeree. 11
current leakage with transistor turned ON............ 13 internal block diagram .......ccccooviiiiiiiiie 6
CUIMTENt VAlUEB ......coeeiiiiiiiii e 113
D K
. . i, KEY PIroteCL.. ... 48
decimal point position ..............cccovvvvvviviinnnnn. 58, 115
JIMENSIONS. ...t 10



L pPOWeEr CONSUMPLION ...uvueiieieeeeeieceeeeieiie e ee e 13
POWET SUPPIY <o e e 13
power Supply Capacity ....cccceeeveeeeeiiieeiiie e 13
:evzls ..................................................................... i)i DIESSUTE SENSOT vvvvveeeeeeeseeeeeeeeeeees e s, 29
O8] GUITONT oo L3 g MO —
lower-limit aCtion.............o.ooovveniinnn. 18, 22, 24,91 B:ggfsriﬁilnugeexc;mb.lé ............................................................................. 121
PIOTECT.. ..ot 38
Protect leVel........ceeeeiiiiiiiiiiecee e 40
M protect level parameter writing..........cccceeeeveeen... 118
o] 0] (oTole] Il 4 T Tod {0 T 123
MAIN FEAIUTES. ... 2 PUISE INPUL...ooi s 13, 88
MEASUIEMENT.....vuiiiiiiiii e 82
Model number legend..........ccoooviiiiiiiniiinie e, 4
a1 a1 o] ] = L= TSR 44 R
move to protect level .......cccccccvveeeinnn. 103, 110
MOVE 10 Setting aréa L ..., 103, 110 1ead controller attribute .............ocovveeevvrrnen, 99, 111
Move-to-protect-level ime ........................ 76,115 read controller StatUS..........oveovveervereeeesreeen. 99, 111
MRC oot 99 [ead from variable area............oooo_. 99, 101
MRES ...ttt 9 |ead DAIAMELET < ..veeoeeeee oo 107
read process value ..........ccccooevviiiiiiiiiiiiiiiieeeee 105
read remote inputvalue ...........cccoeeeveeeeiiiveeeiinnnn. 106
N read STALUS ........ccoviiriiiiitie ettt 105
FEad VEISION ...coeviiiiiiiiiiieee e 112
NSS BASIC. oo 121 remote indiCator...........cocooieiiiiiiiiiiii 34
NOAE NO....cciiiiiee et 97,98 TeMOte iNPULVAIUG .......o.oviii 114
number of measurements for averaging.......... 63, 87 response frame.............c.coooiiiiii 98
NUMETICS ..o 44 TESPONSE EXL...voiiiiiiiii s 98
O S
OFF 188KAGE CUITENL «..v.veevoeeeeeeeeeeee e 13 SAMPING oo 82
ON and OFF PUISES.........c.cooovveveieieeeeeeeeee s 88 scal!ng..._. ........................................................... 2,84
ON residual CUMeNt..........coovrueuririicircireecicieenes 13 scaling display value ..., 114
operating voltage range............ccccoeveveeeeeveeeneane. 13 scaling display value 1 ..., 114
OPEIAtION ....ooi 3g scaling display value 2 ...........coooiviniinninnn. 114
operation iNStrUCtoN ..............coevevereen. 99, 103, 120 Scaling factor ........ccoovviiiii, 53, 55, 84
operation/adjustment I0CKOULS ...................... 48, 114 scalinginputvalue...........coccoooviiii, 114
OUTL hySLEresis ........ccovrueuniriicieiriiecceseen, 115 SCaling iNPUEVAIU L......oooovoiiiiiiiiiii 114
OUT1 lower-limit value. ......ooooo 46 Scalinginputvalue 2. 114
OUTLAYPE oo 115 Scaling Operation error..............ooovvvenieenss 32, 57
OUTL upper-limit Value...........ccorererrerirreeneeenns 46 Send wailing tiMe...........oooovviiiiiiiniiinii, 78,115
OUTL VAIUE ..o 46 Serial communication board ... 123
OUT2 NYSIEIESIS ..., 115 SELVAIU ..o 44
OUT2 lower-limit Value. ......omeeoeeoo 46  SEUING ArAS ..o 104
OUT2 EYPE oo 115 Setling change I0CkOUL............ccovvviviiiinnnenes 48, 114
OUT2 UPPEr-imit VAIUE. .......veveeeeerereeerererereeene 46 STt 3,90
OUT2 Value .......................................................... 46 SID ....................................................................... 97
OULPUL CIFCUIt dIAGTaMS ......veeeeeecerereeeeeeeeeeeees 5 SOfWAre reSel......cooooiviviiiiiiiiiiniinn, 103, 104, 110
OULPUL OPErating ACHON .....vvveeeeeeeeeeeeeeeeereeeereees 59 SRC ., 99
outside-the-range action.............cooveveeeeeereeeeseen. 91 SRES ...l P NP PE PRSP 99
startup compensation.........ccceeevvveeeiiiieevieiiiene, 86
startup compensation time..............cccccevnnnes 70, 115
startup compensation timer.........ccccooecvveereeenninnn, 24
P STALUS ... 113
stop bitlength ... 115
panel cutout dimensions............cccoeneninnnn. 10 STV et 128
PArAMETET ....eieiiie e A ST X e 97, 98
parameter writing (setting area 1) ...........ccccoc..... 119 sub-address........cccoveeecieceieeeeeeee e 97, 98
PANLY Dit......coiii 115 supply voltage.........ccccovvieiiiiiiiiiic e 13
PASSWOI .....ceeiiiiiiiiiiie i e e e e e e e e e e e aeaanens 40
PMCR command ............cooooiiiiiiiiiiiiiiieeeeeee 123
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teaching function............cccceeeeiiiiiiiiiiiiin, 54,56 variable area..........ccccccceeeiiiiiieiii 100
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