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
egui pment, amusement equipment, and rescue and security equipment

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

r

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.

'




Sighal 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 sureto observe them.

AWARN I N A signal word indicating a potentially hazardous

situation which, if not avoided, could result in death
G or serious injury.

ACAUTIO A signal word indicating a potentially hazardous

situation which, if not avoided, may result in minor or
N moderate injury or property damage.

® Safety Notices

/ACAUTION

Do not allow pieces of metal or wire clippingsto 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 and
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 damage
to the system or personal injury.

Take appropriate safety measures in case the product malfunctions.

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

Tighten the terminal screws to arecommended tightening torque of 0.5 N-m.

L oose screws may result in product failure or malfunction.




AWARNING

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.




Safety Precautions

® Observe the following precautions to ensure safety.
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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 areathat is subject to the following:
- Dust or corrosive gases (e.g., sulfuric or anmonia gas)

- 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.

Usea24VDC power supply. Be sure that the rated voltage is reached within 2 seconds
after the power isturned 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.

Conduct aging for at least 15 minutes after turning ON the power for correct measure-
ment.




Installation and Noise Prevention

® Installation
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Tips

Install the product in ahorizontal 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 amalfunction of the product.

® Noise prevention
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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 abundle 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

|- N |
I |

24vVDC ' w L I bower

i I I W Digital Panel
——— | — }F supply| Meter

| T | | input
I |
(M T
Shielded cable

<

Signal Digital Panel
input Meter

A

K Connect in the direction th);[
best reduces noise.




Alphabetic Characters for Settin
Data

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

Rl e || d|E|F|L|H||I|HP|L]|A
A/lB|C|D|IE|F|G|IH|IT |J]|K|L|M
ala | PR~ |5 ||| |Y ||y
N IO|IP|QIR|S|T|U|V | W|X]|Y]|Z
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1 INTRODUCTIO
N
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I CHAPTER 1 INTRODUCTION

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

The main futures of the product include the following.

Measureme  Thjisfeature measures an input signal and displaysit asadigital value.
nt 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 L} > O—

v

A

== K3GN « — >
L —— |
OFf it > 0| > E8BRRAAE:
S
(@D () @B W)

T I O_

RS485

PLC

3

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

The figure on the right shows a scaling example 100kPa
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 oPa Input
enable you to handle physical quantities easily 4mA 20mA

and intuitively.

Comparativ This feature compares a scaled (process) value with a programmed OUT set value
and produces output according to the comparison result.
e Output * produces oUIptt according fo pal . .
This is useful in monitoring various systems for malfunction or determining
whether products are within acceptance limits.

— K3ON = ——

[ —— |
— | E888886E: | =, “[>q|~
\/J\ (@[OS W, ~ X 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 OUT upper
fimitvalue /[ OUT lower limit value _ /
| limit value
I I ouT
| | _____________ lowerd — - /- - |- -
limit
I I I value | I
Comparative output Comparative output Comparative output
Comparative output Comparative output Comparative output produce:
produced at the OUT upper produced at the OUT lower the OUT upper and lower lin
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 event P\;‘;ffss
input stays ON. \/ ]
The outputs are al so retained.

HOLD input

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

The forced-zero function can be activated by using the Az=d key on the front panel,
viathe event input terminal, or communications.

Process yd '\

value
N e _,/ '-,\
X
Forced-zero value / ¢ Measurement valu

(shifted value)

ZERO input

after executing the¢

T~ \ forced-zero functi

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 changesred to green or isfixed to red or green.

OUT1 value

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

The host PC provides|ogging of measured data and remote control to the product.
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I CHAPTER 1 INTRODUCTION

1.2 Model Number Legent—
K3GN-OOO-O 24vDC
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| 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
L—— Power supply
Symbol Description
24vVDC 24vVDC
Input type Output Communication Power supply M odel
2relays None K3GN-NDC 24VDC
DC voltage/ | (2 SPST-NO) RS-485 K3GN-NDC-FLK 24VDC
fjf E?:n,\t, 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
ﬁ?réeN”,i 3PNP None K3GN-PDT2 24VDC
open collectors RS-485 K3GN-PDT2-FLK 24VDC




1.3 1/O Circuits I

1.3 1/O Circuits S
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B Input Circuit Diagrams

® Analog Input

————— e e — —— —————— e e ————— -~
I I
| |
| |
| A b | b
To AD To AD
Voltag + Current 8 +
| |
1 B 1
60N
com (5) A+B = 1\W Ccom
| |
I I
L - L
Voltage input Current input

® Event Input/Pulse Input

[}
24VDC+
24VDC+d_> ° (L_ @
B R . ]
. : \
A AU .
HOLD/ZERO : . . ‘
Pulse ele---- ’ T_
(I>_ 2.35RV HOLD/ZERO B !
| Pulse | 4. 7KV A A :
i 1 1 I N

NPN input PNP input

B Output Circuit Diagrams

® Contact Output




I CHAPTER 1 INTRODUCTION
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] ® Transistor Output
3
=
= com
ouT1l
ouT2
PASS
PASS
ouT2
ouT1l
CcOoM

NPN output PNP output

B Internal Block Diagram

Key | [Display *1
l T Transistor
output
AD o
ﬁ)—b Input circuied o —» Drive CIrCL}"‘<
Analog input O
terminal
EEPROM [« —»{ Drive circJity] Output —>® Contact
circuit output
*
2

Microcomputgr

:;l_"_|

cation 4—»(5

le—»| Drive circy

3
Ve |
]

driver ¢
Control Waveforim Communi-
O—»| input s recitificatigh-p| cation
. circuit circuit i
Event input/| terlmlnal*3
pulse input x |
terminal |

i )

Constant-voltdge Constant-voltdge
circuit 1 circuit 2

— -
p—

Power suppl
circuit

<

*1 Available only for the product with transistor out
é *2 Available only for the product with relay output
*3 Available only for the product with communicatit

Operation
power supply




1.4 Parts Name and Function I

1.4
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Operation indicator Operation indicator
section Main indicator section
CDW T <> §—a i
v |
OUTlCI . ‘ ' ." ." "‘ ," O ZERO
Level P SVD]" anVe @amVe @amVo @amVo eV [ I C MW/
_________ ;
indicator _—‘
D) N ;Q:
) @9 o™
A A X AN
Level key Mode key Shift key Up/Zero key
Name Function
Main indicator Displays aprocess value, parameter code, or set value.
OuUT1 Is on when comparative output 1is ON, and off when
(Comparative output 1) [ comparative output 1is OFF.
ouT2 Is on when comparative output 2 is ON, and off when
(Comparative output 2) | comparative output 2 is OFF.
SV Stayson whileaset valueisdisplayed or being changed, and of f
(Set value) at al other times.
Stays on while aset value that can be taught is displayed, and
T blinks during teaching.
(Teaching) At thecalibration level, stays on while acalibration valueis
Operation 9 displayed, and blinks while the calibration valueisread.
ir?dicator Stays off at all other times.
sections ZERO Ison when zero-shifting by forced-zero operation is active.
(Forced-zero) Turns off when forced-zero operation is canceled.
HOLD . . .
(Processvaluehold) Stays on while the process valueisheld, and off at all other times.
I's on while data reading and writing via communication interface
are both enabled.
CMW Is of f while datawriting viacommunication interface is disabled.
(Communication Datareading is enabled evenif thisindicator is off provided that
writing) the product has the communication function.
If the product has no communication function, thisindicator is
always off.
Level indicator Indicatesthe current level.
Level key Useto changeone level to another.
Mode key Useto select aparameter.
Useto check the set value of a parameter or enter the change state
Shift key when the parameter is displayed.
Use toselect the digit that can be changed while shifting the set
value.
Useto changethe set valuein the change state.
Up/Zero key Useto execute or cancel the forced-zero operation when aprocess
valueis displayed.
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This chapter describes how to install and connect the product
before turning the power on.

2.1 Installation 10
Dimensions/Panel Cutout Dimensions/
Installation Procedure

2.2 1/O Terminal Connections 12
Terminal Arrangement/Terminal Connection




I CHAPTER 2 Installation and Connection

2.1 Installation I

B Dimensions
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B Panel Cutout Dimensions

Separate mounting (units in mm) Gang mounting (units in mm)
60 min. . (48 x No. of products -%5) R
- 4
<
N
N
A

£

S 45796 The products cannot be made waterproof

Q —— when gang-mounted.

22.2'%

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

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

H Installation Procedure

(1) Fitthe product into arectangular panel cutout.
(2) If you want to make the product waterproof, use the watertight packing as

shown in the figure bel ow. >
Note that the watertight packing is direction-sensitive. Sz
S =
= e
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[ ] [ ]
[ ] [ ] — o

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

—
—=

(4) Tighten the two screws of the adapter in alternate order to atightening torque
of 0.29t0 0.39N-m.
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I CHAPTER 2 Installation and Connection

2.2 /0O Terminal ConnectionSsmeeeeems

_z B Terminal Arrangement
=
|<_E i ] NC NC ouT1 ouT2 COM
j % con\:vr:::ﬁ?;a in_._._ P
|<—( 8 function e Rela @ @ @
) o outpug O O
= = C RS485 | Ii 0 O

Wwith

communica im—,—’— e 6 C D
funetion B 1A |:_ @ @ @ @ :| OUT1 PASS OUT2 COM

&)
@)
()

rereyey e —~9—29—13—13
B M -

N X
NPN ‘ —_—
inpu Control voltage OUT1 PASS

Q 5 ouT2 CcOoM

24vDC PNP|
Event input or tran-| 9 @ @ 1 2
pulse input sisto|
A outpuyl p

A4

PNP]
e [Analofy e e @
) COM
Event input or Py Voltage'-Curre
pulse input Analog input
Termina . .
No Name Description Applicable model
- Operation Operation power supply terminals All models
®©-@ power supply p po pply
Depending on parameter setting:
Event input - Hold the process vaue.
or - Serve as input terminals for the forced- ) )
0- pulse contact/ zero or forced-zero cancel operation. K3GN-ND_-_24VDC
input - Serve as pulse input terminalswhenthe
input typeisset to "pulse”.

3-0 K3GN-PD_-_24VDC
@®-0 Analoginput | Voltage/current analog terminals All models

@-® Communication | RS-485 communication terminals K3GN-_D _-FLK 24vDC
0O0-0 Provide comparative output. K3GN-_DC-_24vDC

. Provide PASS output in addition to
m
000.0 co Omve OUTL/OUT? (comparative output 1/2) | K3GN-NDT1-_ 24VDC
} when the product is of transistor output K3GN-PDT2-_24vDC
type.

B Terminal Connection

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

C
5.8 mm max.
¥

O } 5.8 mm max.

12




2.2 |/O Terminal Connections I

® Power Supply

KOO O0-A -0

9 010),/03010}

Connect the following power supply to terminals @ and @.
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 to
have more power supply capacity than rated.

If multiple products are used, the power supply must be able to afford to supply
power to the products.

® Event Input or Pulse Input

LOLQA I {4 |
KOG O-G)-6)
NPN input
'o'a‘ | '@'1.'11'9‘
(L XH@-E-E
PNP input

® Analog Input

KOO O-A -0

1010361019 6

Current input

ETHOTTT)
KOO O

Voltage input

Apply the event or pulse signal to terminals @ and @ if the product is of NPN
input type, or terminals ® and @ if the product is of PNP input type.

73]

Event or
pulse input

Control pow

Control power 24VvDC 4 00

24vDC

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.

The following table shows the analog ranges and applicable analog input
terminals.

Anaog range Positiveside | Negativeside
4t0 20 mA/0 to 20 mA ® ®
1to5V/0to 5V @ ®
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.

4t020 mA/0to 20 mA:  £30 mA
1to5V/0to5V: +13.5V
+5V: +13.5V
+10V: +26V

13
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I CHAPTER 2 Installation and Connection

® Communication

XHOOOO 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.
Thetotal 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
5’1 interface convertgr

=
=
—
<<
—
—
<<
[
[22]
=

AND CONNECTION

Terminator L 4 Terminator
12QV (1/2N) 12QV (1/2N)
7(8 718 7(8
®)(A) ®&® | . ®)(A)

K3GN K3GN K3GN
(No. 1) (No. 2) (No. 31)

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

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

® Comparative Output

el o v e E Comparative output is produced at terminals @ to @.

roYeYe) | oYero) If the product is of relay output type, terminal @ is not used.
Transistorouteut ) gads connected to the product and the power supply for the loads must be rated

KD OHCI ORI D asfollows.
CoTeze o000 ; ;
Relay output g E
g 3 3 EINE|IE] €
9 S 1 7 4L | = 4 1 [ A
(=) (%)
gl sl S B
Te} wn wn
9 1 1 9 1 1 1
OUT1l NC ouT2 COM OUT1 PASS OUT2 COM
Relay output type Transistor output type

The (—Jr—) connection causes the current to flow in the direction opposite to
indicated by the arrows.

14




CHAPTE

3 APPLICATION

31
3.2
3.3
34
35
3.6

EXAMPLES

This chapter shows some examples of product applications.

M onitoring the Remaining Quantity of Soup
Monitoring the Load Current of a Motor
Monitoring the Quantity of Dust

Monitoring the Internal Pressure of a Tank
Monitoring the Rotational Speed of a Motor
Using the Product as a Digital Indicator for PLC

16
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I CHAPTER 3 APPLICATION EXAMPLES

3.1 Monitoring the RemainingsQuiainiiiyinG i
Soup

Application

Wiring

4to 20mA |
Ultrasonic sensor
r_l # K3GN-NDC
— |
— 60mm-~ 500mn| o — - Comparative output
Fe e e e oo ] [ Remaning | _limi i
== <100% quanen'{‘ya‘oﬂf‘"sgoup (lower-limit action)
E| =—
: L]
o
©
1S
£
o
o
[T2)
VA VA NVAoN N VLN
P - = — 120%
N— 7
[ow o]

- Theremaining quantity of soup is monitored.

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

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

- Four measurements are averaged for stable indication.

- Comparative output 1 is produced as a lower-limit action signal. When the

remaining quantity of soup reaches 20% (lower limit), the “ Replenish” indicator
turnson.

Comparative output 1

Ultrasonic displacement
sensor

Current

Black 4 to 20mA input

Brown (+)

Blue (-)

Operation 24vDC
power supply I_

16




3.1 Monitoring the Remaining Quantity of Soup I

Parameter  Settheparametersof the K3GN asfollows.

Setting Level Pa[ameter Set val l:le
Ln-k AnAL L
rRRLE H-2h
cnf d i -
o : dSP. 1 oo M
In n
el sting P2 | 2nnn =
d5P 2 d o >
af coooo o)
ol Lk La =
Advanced-function setting [ Y
Operation setting ol ! 20
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— = = = = = = — - — e e S -
@0 \‘/\/

Comparative
output 1

- 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.Cuiieiineintuivieiimmmm

Application
Power supply
24VvDC
Signal inp+ power supply
ouo
= @ Electro-| 00 0 >
8 L magneti¢ n g g
<C i relay
© =
55
e 0 to 10A AC | 10:1 current v Comparative
l <;ransformer — '( OUtIPU.ttl )
outl ero upper-limit actior
d L »|*BsRERAEE
Oto 1A 4to 20mA [ rre—r— Comparative
> . COEICIED L »  output2
C;g'e:rllt_g:‘f:_gner K3GN-NDC (lower-limit actior
- Theload current of a motor is monitored.
- 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.
- The K3GN indicates the load current in units of amperage to two decimal places.
- Comparative output 1 is used to generate an upper-limit action signal and
comparative output 2 is used to generate alower-limitaction signal.
- The OUT upper-limit value is set to 6.00A and the OUT lower-limit value is set
to 3.00A.
Wiring
Comparative Comparative
output 1 output 2
Line side
g |
k + CcoMm Current
input
< Signal
<> output

L ﬁﬁ

Current protector
K3FK-CTM

—m

Operatio
power

supply

Load side

K3FK-CE-1A-R _I I_

24VvDC

18




3.2 Monitoring the Load Current of a Motor I

Parameter  Settheparametersof the K3GN asfollows.

Setting Level Pa'rameter Setvall'Je
-k AnAL L
rRRbLE H-20
cnf d o
d5P ! [
Initial setting Lnfc 2onn
d5Pc oo
df ao0.00 >
aUt Lt HC g 3
alitdk to = g
Operation setting ‘"Uk i 504 n =
alitd .00 nQ
For details on the parameters, refer to CHAPTER 5 OPERATION.
Operation

Signal input—

OUT1 value

(Upper limit: 6.00)

OUT2 value

(Lower limit: 3.00)

Load currert+—

Approx.
1 sec.

Measuremerit

Indication Current value indicatjon

Comparative
output T

Comparative
output 2

- 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.

- 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




I CHAPTER 3 APPLICATION EXAMPLES

3.3 Monitoring the

To the air
0O to 1500ppm

Application

Comparative output

% n — (upper-limit action)
= I'_IlJ - K3GN — — Crusher power
<o 410 20mA oo Tlkro reduction command
S R

—

o §(< [ (=) 02| | Comparative output
% & L5 (upper-limit action)

K3GN-NDC
Analog photoelectric Crusher stop comm

sensor E3SA

Dust collector

Crusha

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

- The analog photoel ectric sensor E3SA is used to detect the quantity of dust.

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

- 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.

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

- Eight measurements are averaged for stable indication.
- The hysteresis is set to 10 for stable output in the vicinity of the OUT set val ues.

Wiring
ComparativeComparative
output 1 output 2

Analog photoelectric
sensor E3SA

Black
. 4 to 20mA COM Current
input

Stripes of orange/purpl

Brown (+)

Blue (-)

Operation ‘l I_ 24VDC
power supply

20




3.3 Monitoring the Quantity of Dust I

Parameter Set the parameters of the K3GN as follows.

Setting Level Parameter Set value
Ln-k RnALL
rRRLE H-24u
wnf ! a8
d5P. ! o
Initial setting Lnfc non
dsPe 500 m
dF coooo =
ablt Ik He = §
atitdk He m 6'
Aul g =z
Advanced-function setting HYS ! i
HY52 0
. . ok | a8o0
Operation setting - T
DU&E [[Xa]u]

For details on the parameters, refer to CHAPTER 5 OPERATION.

Hysteresis
OUT2 value 14
(Upper limit: 100@Q I/ DI D DRI I DI DI oo oo , S— U

ouTivalie ———f—___ C‘f.&fl‘__________/_/}_/_ _____ S

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

Dust quantity

Operation

Comparative
output 1

Comparative
output 2

- 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
quantity decreases to within the specified range.

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

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

21




I CHAPTER 3 APPLICATION EXAMPLES

3.4 Monitoring the InternahPresstiie0intmhiie
Application

4 \

8w

o

=

52 41020mA |olonm e o mg)
O= (o) m. outig @ OZErRO
= § 0o 980kPa_} | el e A e
% u Pressure sensor - ) O3]

. — — K3GN-NDC-FLK
vl Y L el BT
Fued S Se e (T ol YU

RS48%» RS232

Host PC

Tank

- Theinternal pressure of atank is monitored.

- The pressure sensor EBAA-M 10 is used to detect the pressure in the tank.

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

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

- The status of comparative outputsis read by the host PC at aremote site.

- 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.

Wiring

To host PC
via RS-485

Pressure sensor

ESAA-M10
Black4 to 20mA CoM Current
[Q: input
Brown (+)
Blue (-)

Operation
power supply‘l I_ 24vDC

22




3.4 Monitoring the Internal Pressure of a Tank I

Parameter Set the parameters of the K3GN as follows.

Setting Level Parameter Set value
Ln-k AnAL L
rARLE H-20
LA 4oo
d5P. ! g
Initia setting Lafc oon
d572 9800 m=
o
dF 0000.0 =
Y] [] ~ z 6
?fl‘ t.t'.‘ {'!4: : Q
atitdk Lo m=
" = [} wn O
[ Rl [~ [} =
Lo or
Communication 2 ",'."':'
setting LM [}
Shek 2
Prid Eukn
g N1 N el el W ]
Operation setting QL -"gf_’:_'.
DL!!.:E [[ XY

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

Operation

568.8kPa
OUTlvalve ___ A TN
(Upper limit: 550.0)

Tank pressu

|
1
|
| |
| |
OUT2 value | 4
i
1

Variable
MRC SRC type Address Bit positiotNo. of elements
| Command 1 | | "01" | "01" | "Co" | "0001" | "00" | "0002" |
MRC SRC Response code Current value Status
| Response l| | "o1" | "o1" | "0000" | "000014DE" | "00000400"
1 1 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 positiotNo. of elements
| Command 2 | | "o1" | "o1" | "Cco" | "0001" | "00" | "0002" |
MRC SRC Response code Current value Status
| Response2| | "01"| 01" | “0000" | “00001638" | “00000100"
1638H (5688 in decimal) (Comparative output 1 ON)

- 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, refer to CHAPTER 7 COMMUNICATIONS.
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I CHAPTER 3 APPLICATION EXAMPLES

3.5 Monitoring the Rotational=Spee it

Motor

Application

Wiring

Power supply
24vDC

| Signal inpui power supply
Igigi]
'Y
Electro- moo
magnetic-1.0 0
relay
Current
Oto 10A AC | transformer
10:1 v Comparative
> . K3GM — —» output 1
<> 3%5335 B BEEE%;S (upper-limit actior
< O to 1A 4 to 20mA| p 9 g r— Comparative
™ Current transformer COE ] o Qutput 2
u lower-limit actior
K3FK-CE-1A-R K3GN-NDC l ¢
Comparative
— K3GM— — .. —» output 1
[It=1=F 1) o 92ER0 upper-limit actior
TN (B BR R AR (PP
. —— Comparative
Proximity sensor CADD =] output 2

E2E-X1R5E1 (lower-limit actior

K3GN-NDC

- In addition to the load current monitored in the application shown in Section 3.2,

the rotational speed of amotor is aso monitored with an additional K3GN.

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

rotational speed.

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

pul ses.

- The K3GN indicates the rotational speed interms 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 alower-limitaction signal.

- The OUT1 upper-limit value is set to 3500 rpmand the OUT2 lower-limit value

to 1000 rpm.

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

(A speed of 150 rpm or lessis automatically shifted to zero).

ComparativeComparative
output 1

output 2

Proximity sens
E2E-X1R5E1

202620
Black
I:]: Pulse input
\ Brown (+)
le]

Blue (-)

24

24VvDC

Operation _l I_
y
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3.5 Monitoring the Rotational Speed of a Motor I

Parameter
Setting

Operation

Set the parameters of the K3GN as follows.

Level Parameter Set value
-k PULSE
P-F-E SH
LnF A
Initial setting d5P 5000
df coooo
otk IF He mZ
atied Lo e
; ; Atlko.z g =0
Advanced-function setting b cn E g
Operation setting ':_“:":& d 3504 Pz
alte Y

For details on the parameters, refer to CHAPTER 5 OPERATION.

Signal input —|

OUT1 value_ _ |
(Upper limit: 3500)

OUT 2 value. _
(Lower limit: 1000)

Motor speed—

5 sec.

Measurement

Indication Current value indication

Comparative
output 1

Comparative
output 2

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

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

25




I CHAPTER 3 APPLICATION EXAMPLES

3.6 Using the Product as.aDigitalliacicaiiniin
PLC

Application
== KGN~ — > .
= e B
Sa s A ‘BR AR A58
g = - =V, OB 2W)
E g PLC K3GN-NDC-FLK
o W
- The K3GN isused as adigital indicator for PLC data.
- Thedisplay color of the K3GN main indicator is set to“aways green”.
- The process value is displayed without scaling.
Wiring
To PLC
via RS-485

Control pow
supply

Parameter  Settheparametersof the K3GN asfollows.

Setting Level Pafi‘m:ter Se’t_“_'.i' ue
LT
LN 49555
. . dSP.l 49555
Initial setting AP 95540
dSP.l 9595558
dF ooooo
U-na !
BF5 S5
Communication setting LEA "
Shek c
Pty EuEn
Advanced-function setting falar L

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

Operation

'11342" (@ "28500" (@"54321"

@53 @
AT
| | |

|
IndicatioEX -53 X e Xessaa )I( R0

Update of input val

Variable Bit
MRC SRC type Address position No. of elements Current value m %
comman® | "o1" | "o2" | "c2" | "0000" | "00" | "0001" | "FFFFFFCB" | § :
FFFFFFCBH (-53 in decimal) = Q
Variable Bit E =
MRC SRC type Address position No. of elements Current value wn CZ)
Comman@ | "01" | 02" | "c2 | "0000" | "00" | "0001" | "00002CAE" |
2C4EH (11342 in decimal)
Variable Bit
MRC SRC type Address position No. of elements Current value
comman@® | o1 [ 02" | »c2* | ooco" [ vo0"|  rooo1" | "00006F54" |
6F54H (28500 in decimal)
Variable Bit
MRC SRC type Address position No. of elements Current value
Comman@ | "01" | 02" | "c2 | "0000" | "00" | "0001" | "0000D431" |

D431H (54321 in decimal)
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CHAPTE

4 INITIAL
QFETTINI(:

Typical applications of he product include a process meter, a
tachometer, or an indicator of digital datafromPLC/PC.

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

4.1 Using the Product as a process meter
4.2  Using the Product as a Tachometer
4.3 Using the Product asaDigital Indicator

L




I CHAPTER 4 INITIAL SETTING

4.1 Using the Product as:ampioeessaiiieitimmmm

The following exampl e shows the flow of initial setting for the product that is used
as aprocess meter.

O
=
j—
-
L
w

L Inote ] J

The input type, analog range,
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 analog
range and the scaling factor
are initialized automatically.

Setting example:

Input signals ranging from 1 to 5V is scaled to readouts ranging from 0 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.

Readouf
100.0kd Comparativg Normal Comparativi
output 2 range output 1
0.0k 50.0kg  70.0kg

1.000V 5.000VInput 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 4to 20 mA.
If an input that falls outside this default range is received, the main
indicator of the product will read “5.E~~” and blink, indicating an
“input range over’ error occurs.

B. Set“inputtype” to“analog’.

1. Make surethe main indicator displays a process value (the product is
at the operation level).
Then pressthe[ | key and hold it down for at |east one second.
The product will moveto theinitial setting level.

2. Setparameter “Cn-k" to“AAALE".

C. Set“analogrange’ to“1 ~5V".

1. Setparameter “rAnGE” to* {-5".

D. Specify the scaling factor.

“* [ 3]

Set parameter “c ~F. " to“ {O00".

]

)
Set parameter “d5F. 1" to“L".
Set parameter “c ~F.2” t0“5

Set parameter “d5P.2” to“ D007,

]
RRCE R R

PwbdPE

E. Specify the decimal point position.

1. Setparameter “dP” to“cooa.a”.
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4.1 Using the Product as a process meter I

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

1. Setparameter “oilk {£” to“HC .
2. Setparameter “alitdE" to“La”.

G. SettheOUT1 valueto“70.0" and the OUT2 value to “50.0".

1. Make surethe main indicator displays aninitial setting level parameter
(the product is at the initial setting level).
Then pressthel_] key and hold it down for at |east one second.
The product will move to the operation level.

2. Setparameter “alit " to“ 100",

3. Setparameter “alits” to“50.07.

d [
The number of H. Bring the product into measuring operation.
measurements 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, refer to Section 5.16 Clearing All
Parameters.

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

4.2 Using the Product as.arhachemeieimmms

L Inote ] J

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 atachometer.

Setting example:

The speed of aconveyor belt isindicated in terms of m/min.

Four pulses are generated per rotation of the rotor.

The diameter of the rotoris 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

(N

Normal

|
T Comparati Comparativ:
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)
= p x Rotor diameter (m) x Rotor rotational speed (rpm)

Hence the belt speed isgiven as

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

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

Readout
5654%

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 4to 20 mA.
If an input that falls outside this default range is received, the main
indicator of the product will read “5.E~+" and blink, indicating an
“input range over’ error occurs.
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4.2 Using the Product as a Tachometer I

L | res] g

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.

. Set “input type” to “pulse’.

1. Make sure the main indicator displays a process value (the product is
at the operation level).
Then pressthel ] key and hold it down for at least one second.
The product will moveto theinitial setting level.

Wi CCn

2. Setparameter “Cn-£” to“PULRE".

. Set “pulsefrequency” to“30HZ".

1. Setinitial setting level parameter “F-FrE” to“ 30",
Thisis because this application is expected to involve an input
frequency of approx. 2 Hz and not more than 30 Hz.

. Specify the scaling factor.

1. Setparameter “c~P” to“ 000",
2. Setparameter “dSP” to“SE545".

. Specify the decimal point position.

1. Setparameter “dP” to“oa.coa”.

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

limit”.

1. Setparameter “ailk {£” to“HC .
2. Setparameter “alitdE” to“La”.

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

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

2. Setparameter “clit " to“ 105007,

3. Set parameter “alits” to“5.5007.

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, refer to Section 5.16 Clearing All
Parameters.

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

4.3 Using the Product as a.Digitaldlicieatmieimm
PLC Data

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

Setting example:

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

Comparative output 1 is produced when the process val ue reaches 110.0 mm.
Comparative output 2 is produced when the process value decreases to

90.0 mm.
Readout]
120.0mm Comparativg Normal [ comparativ
@ 80.0mm output 2 \ range d output 1
l% 90.0mm  110.0mm
E 0 4000 Input signal
w

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 4to 20 mA.
If an input that falls outside this default range is received, the main
indicator of the product will read “5.E~+" and blink, indicating an
“input range over” error occurs..

«m=p B

Setting “input type” . Set “input type” to “remote”.

“remote” sets the adjustment

level parameter “downloading 1. Makesurethe mainindicator displays aprocess value (the product is
(communication writing)" to at the operation level).
enable” automatically. Then pressthe[ ] key and hold it down for at |east one second.

The "CMW" indicator on the

front panel will be iluminated. The product will moveto theinitial setting level.

2. Setparameter “Ca-E” to“rak”.

qa= D

The input type, scaling factor, C. Specify the scaling factor.

and decimal point position

should be set in this order. 1. Setparameter “ca”. " to“0".
Otherwise, auto-initialization _

of parameters may result in a 2. Setparameter “d5F. " to“800”.
failure in parameter setting. «= Y T
If you specify the scaling 3. Setparameter “Caf.2” to OO0,
factor and then the input type, 4. Setparameter “d5F.2" to* 12007,
for example, the scaling

factor is initialized

automatically. D. Specify the decimal point position.

1. Setparameter “dP” to“cooa.a”.

E. Set“OUT1 valuetype’ to“upper limit” and “OUT2 valuetype” to“lower
limit”.

1. Setparameter “alik {£” to“H.".
2. Setparameter “aliEdk” to“La”.

34




4.3 Using the Product as a Digital Indicator for PLC Data I

F. Specify communication parameters.

1. Make surethe mainindicator displays an initial setting level parameter.

Then pressthel ] key.
The product will move to the communication setting level.

2. Setparameter “L-na” asappropriate.
Exercise care to avoid assigning the same ID humber to more than one
K3GN when connecting multiple products to one host PC.

Set parameter “&F5” to the same value asin the host PC.
Set parameter “L £~” to the same value asin the host PC.
Set parameter “5hc k" to the same value asin the host PC.
Set parameter “F- £ 4" to the same value asin the host PC.

S e S

G. SettheOUT1 valueto“110.0° and the OUT2 value to“90.0".

1. Make surethe mainindicator displays an initial setting level parameter.
Then pressthel ] key and hold it down for at |east one second.
The product will move to the operation level.

2. Setparameter “ciit " to* ! 100",
3. Set parameter “alits” to“ 800",

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

These parameters are to be
set at the advanced-function

setting level.

Clear All

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

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

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

5 OPERATION

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

51 Levds 3
5.2 Moving among Levels 40
5.3 Parameters 42
54  Set Vaues a4
5.5 Operation Level 415
Viewing and Changing /Forced-zero operation

5.6  Communication Writing Control a7
5.7 Key Protect Setting 48
5.8 Selectingan Input Type (S n-k) 50
5.9 Selecting an Analog Range (- AnLE) 51
5.10 Selecting an Input-pulse Frequency Range (F-FrE) 52
5.11 Specifying the Scaling Factor for Analog Input/

Digital Data Display (= ~”.*, d5P.%) 53
5.12 Specifying the Scaling Factor

for Input Pulse Frequency (c #”, d5F) 55
5.13 Specifying the Decimal Point Position (') 58
5.14 Selecting the Output Operating Action (alit 1k, aliEc k) 59
5.15 Specifying Communication Parameters 60
5.16 Clearing All Parameters (c mc &) 62
517 Specifying the Number of Measurements

for Averaging (Fuil) 63
5.18 Specifying the Function of the Event Input (Ew& k) 64
5.19 Specifying the Hysteresis (H45 {, H452) 66
520 Specifying the Auto-zero Time (Rllka.2) 68
5.21 Specifying the Startup Compensation Time (5-&nr) 70
5.22 Changing the Display Color £ alar) 72
5.23 Changing the Display Auto-return Time (-££) 74
5.24 Changing the Move-to-Protect-Level Time (Prit) 76
5.25 Changing the Send Waiting Time (54t ) 78




I CHAPTER 5 OPERATION

5.1 Levels B

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

follows.
Level Description Measurement
Thislevel alows parameter setting for
Protect protection against unauthorized or inadvertent Yes

key operation. Access to protected levels or
setting items is disabled.
Thislevel 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 also Yes
accessto or changes of OUT set values are
alowed at this level.
The product entersthislevel at power-on.
Thislevel permits communication writing to
be enabled or disabled. Even if
communication writing is disabled, reading is
aways enabled.
If your product has no communication
function, thislevel is not available.
Thislevel alowsinitia setting of the input

s ; e, analog range, scaling factor and the like.
Initial setting t,g\/\F/)aiIabl eognly f%r the pro%uct with No
communication function.
Thislevel alows setting of the baud rate, word
Communication | length and other communication parameters.

Adjustment Yes

=
o
l—
<
[
i
a
(@)

setting Available only for the product with No
communication function
Thislevel allows setting of the number of
Advanced- measurements for averaging. Customizations No
function setting | such asachangein display color are dso
possible at thislevel.
Thislevel alows user calibration.
Calibration Note that user calibration could cause No

deteriorationin measuring accuracy of the
product.

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.

on O Alphabetic character Leve
= = P [arotect level
(OFF) Operation level
> ] Adjusiment level

g Initial Betting level

[y eommunication level

F Advanced-ﬁuncti onlevel

U Wser calibration level
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5.2 Moving among Levels I

5.2 Moving among L

Power ON

*2
E o Operation levg . Adjustment
= level
_— Release
the ke
Hold_ 2] Y
keys down Hold _Jkey down
fil’ 5 sec. Release for at least 1 sec.
1 the key
[y | ]
Protect level O )
Hold[_Hca O O
keys down for at 1 1 | |
least 1 sec. Hol key

down for at|

least 1 sec., Continue holdirg Jkey

down for at least 2 sec.

*2
[ key Jemm e -
Initial setting . Communicatio
level | setting level
*1 The hold-down time can be changed usin [ Ikey
the "move to protect level" parameter.

NOILvd3dO

Hold_Tkey
down for a
least 1 sed

Password *2 This level is not availabl
"-0169" if the product has no
communication functior

Advanced-
function settin
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
seftina level

Moving to the
communicati
on setting

Moving to the
advanced-

fiin~tinn

Press the [ ]+<a] keys simultaneously and hold them down for at least 5 seconds.
Themain 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 the [ +<al keys
simultaneously and hold them down for at |east one second.

Pressthel ] 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, pressthel ] key.

Pressthe[ ] 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 theinitial setting level to the operation level, pressthe [ key and
hold it down for at |east one second.

Pressthe[ ] key at theinitial 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 asfollows.

Procedure

A. Moveto theinitial setting level and press the <@ key to display the
"advanced-function setting level" parameter.

- Parameter “Araw” will appear on the main indicator.

B. Pressthe[>] key to cause"0" to appear on the main indicator.

C. Pressthe[®] key again to allow the password to be changed.

D. Usethe[>] and keys to enter a password of “—0169" .
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5.2 Moving among Levels I

E. Pressthel< key to save the password.

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

- If the password isincorrect, the product remains at the initial setting level and its
main indicator displaysthe next initial setting parameter.

oo - O oo 1S ey 20 _ 7 4 /8
as mIoiws = )= =570 g
l Usel»]andAzrrlkeys to
4 enter the specified

“

Incorrect password [| Password.

entered
Correct password entere
Next parameter at the

initial setting level

| ]
[t
ooo

function settingg F &L "¢

Advanced- o -
(m] -
[=]

level

(@]
T
m
J
>
d
o
=2
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I CHAPTER 5 OPERATION

5.3 Parameters S

Setting itemsat each level are called” parameters”.
Usethelca key to select a parameter.

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

/—[ Protect level ]—\ /—[ Initial setting Iev}Hﬁ

Input type

o
= Initial setting/communication Igckouts Analog range

*7

Input-pulse frequency range

*8

<@ Forced-zero lockout Scaling input value 1

\ J *
Power-o + 8
Press 4l keys and holH Presk + keys and hold Scaling display value 1
down for at least 5 sec. 3 down for at least 1 sec.
*8

Operation lev

Scaling input value 2
*8

[ Current value Scaling display value 2
1 *7
Press ] key and hold o Presk ] key
<@l OUT1 value down for at least 1 sgec. Scaling input value down for at |
¢ | ——e
2 *7
e OUT1 upper-limit value Press 'key and hold Scaling display value —
*2 down for at least 3 sgc.
=l OUT1 lower-limit value Decimal point position
*3
col OUT2 value OUT1 type
4 ol ct
[l OUT2 upper-limit value OUT2 type
*9
*4
Password
i<l OUT2 upper-limit value I Move to advanced-function level "-.0169"

J/

O [ E’T lD

Adjustment le /—( Communication setting}l*e?velﬁ

Communications writing control

I Parity bits
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5.3 Parameters I

W /—[ Advanced-function setting]-}eveJﬁ

Parameter initialization
je Number of measurements for a\fjeraging
*8
frequency range Event input HOLD/ZERO selectign

it value 1 OUT1 hysteresis

HY5Z

OUT2 hysteresis

Auto-zero time

blay value 1
*7

at value 2

(@]
<
m
=
=
o
=

lay value 2 Startup compensation time

Press ] key and hold

Jt value _ down for at least 1 sec| Display color change

Al
slay value q Display auto-return time
int position Move-to-protect-level time

*5

Send waiting time
=6

I Move to calibration level

. . /

Password " "
/anced-function level "_0169" Password "012p1

Y, [ Calibration level
[

*1 Displayed when parameter "OUTL1 type" is set to "upper or lower lir
ation unit No. *2 Displayed when parameter "OUT1 type" is set to "upper and lower
*3 Displayed when parameter "OUT2 type" is set to "upper or lower lir
*4 Displayed when parameter "OUT?2 type" is set to "upper and lower
*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 "remot:
*9 Displayed when parameter "initial setting/communication lockouts
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I CHAPTER 5 OPERATION

5.4 Set Values B

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

A state in which a set value is being displayed on the main indicator is called “ the
monitor state”.

A statein which a set value can be changed is called “the change state”.

Perform the following stepsto display or change a set value.

Procedure

A\. Pressthe[>] key when a parameter is displayed on the main indicator.
The product enters the monitor state and the set value of the parameter
will be displayed on the main indicator.

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

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

=2
)
|_
<
[a e
Ll
o
o

C. Pressthe>] key in the monitor state to cause the product to enter the
changestate.

- A digit that can be changed will start blinking.

L | riPs] D. Usethe[»] and A%sd key to change the set value.
During setting of operation or
adjustment level parameters, - If nokey is operated for five seconds, the product saves the current value and

the return action of the
product varies depending on
the “display auto-return time”
setting. E. Pressthel<a key to go to the next parameter.
The display auto-return time
defaults to ten seconds.

If the “display auto-return
time” is set to less than five

returnsto the monitor state automatically.

- The changein setting is saved in memory.

seconds, e.g., three seconds, .
no key operation for three Monitor state Change state
seconds in the change state 3
will return the product to the =1 s I I ol O | = Nz (NI ul= =R N o 1=
current value display mode, =5 Qa5 .z (EE [ XX A EERR | MR R
not to the monitor state. ; SE—
I T Use thé>] andAzerd
keys to change the si
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 owmmeeessssssssss——

Operation Level

B Viewing and Changing OUT set values

-0 The operation level allows you to check and change OUT set values.
D PR ) The product continues measuring in the middle of checking and changing OUT set
values.

n:u'.c' r ‘ ,H Procedure
-0 ) A. Pressthel<a key several times until parameter OUT2 is displayed on the
s main indicator.

:"' ::. ,:‘ B. Pressthe[>] key to display the OUT2 value on the main indicator.

- The product enters the monitor state and shows the OUT2 value on the main
I Y indicator.
I I g gl | - “SV” in the operation indicator section isilluminated, indicating the value shown
on the main indicator is a set value.

- 00 1) - If you simply want to check the set value, proceed to step E.
D N ) g g

C. Pressthe[®] key in the monitor state to cause the product to enter the
changestate.

(@]
T
m
J
>
d
o
=2

- A digit that can be changed will start blinking.

D. Usethe[3] and A= 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. Pressthel<a key several timesto return to the current value display mode.

- The change in setting is saved in memory.

I Current value
=1 I R i I I | =
5 (£.J738 _
Monitor state Change state
<&l
8@ Zaep 8 o 535 L8 o ST T8
B QWL (B "& (LB "& (IRRIREE
) =) l g I Use thé>] andAzd
keys to change the si
- | value.
E YR :‘E . ) If no key is operated
=] Il o "SV" is illuminated. 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 decreases
OUT1 vaue ot . ; . ;
alit i to this value, comparative output 1 is provided.
OUTlvlgjjﬁg limit ol 4 When the process valuefalls outside the range
OUTT lowerTimit specified by these values, comparative output 1
value alls isprovided.
- When the process value increases or decreases
[ X1 M)

OUT2value alite to this value, comparative output 2 is provided.
OUTZVI;J‘FI)SS “limit all2H When the process value falls outside the range
oUT21 e specified by these values, comparative output 2

v;\ﬁg- imit Sl is provided.

B Forced-zero operation

4 [ Y The forced-zero operation allows you to shift the current value to zero forcedly.
For details, refer to CHAPTER 6 FUNCTION DESCRIPTION.

The forced-zero operation is
not available if the input type

is set to "pulse”. Procedure (for forced-zero operation)

=
o
l—
<
[
i
a
(@)

A. Pressthe key when a current valueis displayed on the main
indicator. (Release the key within one second).

- The current value will be shifted to zero.

- “ZERQ” in the operation indicator section isilluminated, indicating the current
value has been shifted to zero.

Procedure (for forced-zero release operation)

d » B. Pressthe®z=rd key and hold it down for at least one second when a shifted
valueisdisplayed.

If the Azed key on the front

{ohaen%:Cselés_ggrg)ggzsgt%ﬁg;the - The shifted value will be restored to the current value.
forced-zero process is stored - “ZERO" in the operation indicator section will go off, indicating the current
in EEPROM  But if the valueis no longer shifted.
forced-zero operation is
executed via the event input o
terminal or communicatiogls, ZEROs lluminated. o=
the process is not stored. \{
-

4
14

W

=]

-
=
Nl
-
=]
-
u
-
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g
g
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)
(W
ooo

-
Sy
L

ooo

If the current value is not
normal (e.g., the input signal T |
is invalid, the process value is
outside the displayable

range, or no measurements
are made), the forced-zero

function is inoperative.

Pres#zrdkey and hold
it down for at least 1 sec.
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5.6 Communication Writing Control I

5.6 Communication Writi

Adjustment level

el X1 Communication writing can be enabled or disabled.
Lo Communication reading is always enabled, irrespective of thisparameter setting.
(CMWT) Parameter | Set value Description
e Communication writing is
r o err disabled.
L= - Communication writing is
an enabled.
Procedure
L [rips] A. Pressthel ] key at the operation level to move % 50 rouLs
No operation for ten seconds to the adjustment level. o Lil-ta
at the adjustment level E— appears.
causes the product to return - “~” will appear on the level indicator, indicating
to the current value display the product has entered the adjustment level.

mode at the operation level
automatically.

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

’

a—
ooo

mO0
g
D«

-

"SV" is illuminatec
- The current set value will appear on the main
indicator.

(@]
T
m
J
>
d
o
=2

C. Pressthe>] key again.

[Ty]
BTy
ooo

- The set vaue will start blinking, indication the
product isin the change state.

D. Usethe®%z=d key to change the set value.

B Te
O

E. Pressthel<el key to save the change.

ooo
E=TE]

- The change is saved and then the main indicator
returnsto the parameter display mode.

F. Pressthe[_]key to return to the operation
level.

F  F
|
|
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I CHAPTER 5 OPERATION

5.7 Key Protect Settingrmmmeeeesssss—

)
<t
)

3

-,
[
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[t

)
L

™ ¢
™
=

[t

el
-
|
0

[t
-

)
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o
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b
-

]
-

)
"~

Operation/
Adjustment
Lockouts

Initial
Setting/
Communicati

Setting
Change

Forces-zero
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.

Thistypes of key protect restrict the key operation at the operation and adjustment
levels.

Operation level Moveto
Parameter | Setvalue Current value OUT set value adjustment level
display display
[ Enable Enable Enable
aRPE ! Enable Enable Disable
2 Enable Disable Disable

Thistypes of key protect restrict the "moving among levels' operation.

Moveto
. Moveto
Movetoinitial T advanced-
Parameter | Setvalue setting level communication function setting
setting level
level

o Enable Enable Enable

cLPE ! Enable Enable Disable
c Disable Disable Disable

Thistype 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.

- Changesin set values of all parameters at the protect level

- Moveto the advanced-function level

- Moveto the calibration level

Key operation for
Parameter | Set value setting changes
oFF Enable
=EPE in Dissble

Thistype 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 | Setvalue | activating or deactivating
the forced-zero function
- aFF Enable
IrPE an Discble
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5.7 Key Protect Setting I

Procedure
L | ies] A. When the product is at the operation level, @—!% 88 SAPLS
. . a L - 1
f\ngg{/g%gaéfostgmgvg‘; g:ﬁe" press the[J+<al keys and hold them down for 1
-to- - . 5 sec. " appears.
parameter allows you o at least five seconds to enter the protect level.

change the time required for

the product to move to the - “ 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 set to 5 . . .
seconds. y B. Pressthel<@ key several times until the desired % |89 [Troes
parameter appears on the main indicator. = == ="
C. Pressthe>] key to display the set value of the % E :":E
parameter on the main indicator. —
"SV" is illuminatec
- The current set value will appear on the main
indicator.
D. Pressthel[>] key again. % = =
- The current set value will start blinking,
indicating the product isin the change state.
T o o
E. UsetheAud key to change the set value. N = = o
TS R
=
o
F. Pressthelcel key to go to the next parameter. % S0 DS =
=1 L) La

- Thechangeis saved.

G. Pressthel[ ]+ keys and hold then down for

at least one second to return to the operation
level.

G@-F
ooo
=]
|
N
[y
ooo
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I CHAPTER 5 OPERATION

5.8 Selecting an Input Typemmeee——

Initial setting level

- ) This parameter allows you to select one from three input types.
L Parameter | Set value Description
AnALL Analog: The product can be used as a process meter.
- . ML SE Pulse: The product can be used as atachometer.
LN - Remote: The product can be used asadigital data
Ak indicator.
Procedure
L | res] g A. When the product is at the operation level, g8 -k
gl LT LeAe

A change in input type
initializes some parameters.
B When the input type is set

pressthel ] key and hold it down for at |east

three seconds to enter the initial setting level. 5" appears.

3 sec.

to “analog™:

Parameters “cnF. I,

“dSP P AP 2 dSP 2T
and “dP” are initialized
according to the current
analog range.

The forced-zero function is

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

- Thefirst parameter at the initial setting level is
“CackT

deactivated. . 15T D = O
= B When the input type is set . Pressthe[®] key to display the set value of the % =L Y AL
o to “pulse’: parameter on the main indicator. T
5 Parameter “d”” is SV" is illuminatec
x initialized according to the - The current set value will appear on the main
o current input-pulse indicator.

o frequency range.
B When the input type is set SN\ 1/ e

to “remote”. . Pressthe[>] key again. go g

Parameters “C~P. " and =5 (=]

“ P [ “_: 1 . . e A cuy Ann L WD

ds ps are’set t(?, 199,99 - The current set value will start blinking,

and “C~P.2” and “d5F.c S S

are set to “99999". indicating the product isin the change state.

Parameter “¢#" isseto 0000000000000 _s_ N4 4 2

“acooo’. m og [m]

The forced-zero function is . UsethePz=d key to change the set value. =13 =

deactivated. 2 7T vV S

Data downloading is set to

enable”. . Pressthelc@ key to go to the next parameter. % 8PP -F-E8
- Thechangeis saved.
. Specify the values of other parameters related
to the input type. (Refer to the Appendix).
. Pressthe[key and hold it down for at least % 8% 12 J4ES
one second to return to the operation level. 1 sec
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5.9 Selecting an Analog Range I

5.9 Selecting an Anal

reian

’

L ] ries]

A change in analog range
initializes some parameters.
W Parameters “c~F. ",
“dSP P AP 2” dSPS”
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 anal og input range.
Before selecting an analog range, you must set the input type parameter to

" ar.'al Og” i
Parameter Set value Measuring range
y-n 4.00t0 20.00 mA/
cu 0.00to0 20.00 mA
_ 1.000 to 5.000V/
~AnLE -3 0.000 to 5.000V
5 —5.000 to 5.000V
n —10.000 to 10.000V
Procedure

A. When the product is at the operation level,

pressthel ] key and hold it down for at |east
three seconds to enter theinitial setting level.

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

. Pressthel<el key several times until parameter

“rAnLE" appears on the main indicator.

. Pressthe[>] key to display the set value of the

parameter on the main indicator.

- The set value representing the current analog
range will appear on the main indicator.

. Pressthe[®] key again.

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

. Usethe key to change the set value.

. Pressthelce key to go to the next parameter.

- Thechangeis saved.

. Specify the values of other parameters related

to the analog range. (Refer to the Appendix).

. Pressthel ] key and hold it down for at |east

one second to return to the operation level.

N

3 sec.

*

&g

>

32

el

1 sec.

[=]
adi |
[}

[

- "S" appears.

o
m

of "™ Dl =]

25 Ani EE o
=
e
=2

2@ gy _ TS

B 1 TCowE

T— "SV" is illuminatec

oo [}

CH E]

og T g

= 8

(=]} - w =]

85 . F.(8

g 20 g

8 w38
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5.10 Selecting an Input-pulseskiegHelC)mmmn

Initial setting level
Range

This parameter allows you to select an input-pulse frequency range. The value of
the parameter represents the upper limit of available ranges.

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

Parameter | Set value Description

an Measuring range: 0.05 to 30.00 Hz
S+ Measuring range: 0.1 to 5000.0 Hz

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

P-F-E

Doing so

Procedure

L | res] J

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

W Parameters “cn®”, “‘dSP”

A. When the product is at the operation level,

three seconds.

pressthel ] key and hold it down for at least

[ Jia - ,D
b B8 Cn-kB

3 sec.

- "S" appears.

= and “d®” are initialized - “ 5" will appear onthe level indicator, indicating
= according to the current the product has entered the initial setting level.
3:': input-pulse frequency
L range. q f N
= B. Pressthel<a key several times until parameter % 80P -F,-E8
“P-FrE” appearson the main indictor. —
C. Pressthe>] key to display the set value of the % E ':,,‘-'E
parameter on the main indicator. T
"SV" is illuminatec
- The current set value of the input-pulse
frequency range will appear on the main
indicator.
D. Pressthe[>] key again. % =3 E]
- The set value will start blinking, indicating the
product isin the change state.
. Use theP%=d key to change the set value. e g
] [m]
. Pressthelce key to go to the next parameter. % E? u_' nF’E
- Thechangeis saved.
G. Specify the values of other parameters related
to the input-pulse frequency range. (Refer to
the Appendix).
H. Pressthe[Jkey and hold it down for at least % 50 42y Ce
one second to return to the operation level. ) - —= ==
sec.
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5.11 Specifying the Scaling Factor for Analog Input/Digital Data Display I

5.11 Specifying the Scaling FactorforAnaleglnptitiigiiahbaia

. Initial setting level
Display

- = These parameters allow you to specify the scaling factor.
LI Before specifying the scaling factor, you must set the input type parameter to
“analog” or “remote”.
'.: L" ::‘ : Parameter Set value Description
- N 455999 ~ 995955 | Any input value
d5P.1 <49999 ~ 958595 | Output value (readout) corresponding toc ~”. {
T N +49999 ~ 858595 | Anyinput value
LI d5P2 <459559 ~ 858595 | Output value (readout) corresponding tow mF.2
‘,' ," " Readou Readou
'-' :‘ "~ .‘: Inverse scaling
d5P2_|
d5.i
Input value [Pt ] [ 2aP2 ] input value

(@]
o
m
=
=
o
=

Theinput value can be set by teaching.
Inverse scaling where readout decreases with increasing input is also possible.
Toalow areadout of 0.0 when the input value is 4.2 mA and a readout of 100.0

TIP
q 4 ) B when the input valueis 20 mA, for example, set the parameters as follows.
The decimal point position of “AF =420
parameters.nf. ! andnf2 TeATLE =S
is automatically set as -d57.1=0
f.ol\l/?/\r/]vs the inbut tvoe is set - Lnfd =20.00
en the input type is se - d5P.2 = 1000
to "analog": ’
‘11 :8 23 mAaaa.ca Specify the decimal point position of the display value with parameter o .
: Qo000
+5V: oo.ooa For details, refer to Section 6.2 Scaling.
+10V: o000.00
B When the input typeisset  Procedure
to "remote":

aoooo

wgm

oon
[
oon

"

[N

A. When the product is at the operation level, %
pressthel ] key and hold it down for at |east
three seconds to enter theinitial setting level.

3 sec. L "g" appears.

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

i is illuminatec

[m] 1] - " a
SN YO

B. Pressthel<a key several times until parameter cen
“CnP. {" appears on the main indicator. %

- “ T will beilluminated, indicating teaching of
this parameter is possible.

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

~
-
-

o
£
ooo

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

|—' m00
Ll

"SV" is illuminatec
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- The current set value of parameter “cn”. {7 will
appear on the main indicator..

=
)
'—
<
o
i
a
(@]
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5.11 Specifying the Scaling Factor for Analog Input/Digital Data Display

D. Pressthel»] key again. % =R =

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

E. Usethel[®] and Az keys to change the set % = =
value. — 771
F. Pressthel[<@ key to go to the next parameter % E -5 - "E
“dSP. !, —
- The changeis saved and then “d5F. {” will
appear on the main indicator.
G. Repeat stepsC to F for parameters*c nF.2” &5 =3 ,-,'F‘E
and “d5P.2”.
- When you finish setting of parameter “d5F.2”,
parameter “d/P” will appear on the main
indicator.
H. Pressthe[ ] key and hold it down for at least % 89 42 L8

one second to return to the operation level.

1 sec.

(@]
o
m
=
=
o
=

Teaching The teaching function allows you to specify the value of parameters “caF. " and
“cmP.2” without the need for any front panel key input.

Procedure

I.  Following step C (the product isin the monitor state), press the Aizrd key.

- “ 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.

J. Pressthe®z=d key again.

- The actual processvalueis set as the input value and then the product will return
to the monitor state.

- Pressing thel<= key instead of the?®zed 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 0
! OF = O
indicating teaching is E L“ ‘I "E
possible. = 21%?”2: Str?)t:ess A To save no chan
valu: is%isplayed ) To save the change and | and go to the ne:
= > . cause the product to enter fjiRarameter, press
g = _ g N[z s monitor state, pré&asdkey. [ celkey.
25 LI .is ’|= A=
"T" goes off.
=2 ==

Normal change stgge
¢}

A 4

Next parameter
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5.12 Specifying the Scaling.FactoifoinhipiititiilsCmmmm

Initial setting level

Frequency
0 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
- N 45555 ~ 95555 | Any input value
d5F +49999 ~ 95555 | Output value (readout) corresponding toc ~F
Readouf
d5F
P | Input value
Theinput value can be set by teaching.
To allow a readout of 10.000 when the input value is 4.2 kHz (= 4200 Hz), for
| [ example, set the parameters as follows.

The decimal point position of
parameter “c~F” is automati-
cally set depending on setting
of the input-pulse frequency
range as follows.

=
o
l—
<
[
i
a
(@)

- LnP =4200

- d5F = 10000
Specify the decimal point position of the display value with parameter oF .
For details, refer to Section 6.2 Scaling.

30Hz: oooao
5kHz: aoooa
Procedure
A. When the product is at the operation level, g8 T o-k5
} ot LT ELe
pressthel | key and hold it down for at least scec. Lo
three seconds to enter theinitial setting level. ' 5" appears.
- “ 5" will appear on the level indicator, indicating
the product has entered the initial setting level.
T "T" is illuminatec
B. Pressthel<a key several times until parameter ... [=m - me
“CnP” appears on the main indicator. % 85 LTS
- T"will beilluminated, indicating teaching of
this parameter is possible.
- For the procedure of teaching, refer to the next
page.
C. Pressthe[>] key to display the set value of the % gr conns
parameter on the main indicator. T ——
"SV" is illuminatec
- The current set value of parameter “< " will
appear on the indicator.
' oo g
D. Pressthe[>] key again. % Bf conns
- The set value will start blinking, indicating the
product isin the change state.
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5.12 Specifying the Scaling Factor for Input Pulse Frequency I

E. Usethe[3] and A%z=rd keys to change the set

m00
LaE

AN/zero W =
valve Rfe=d2e MO8

% [ _d5m
F. Pressthel<a key to go to the next parameter. 85 o Pl =
- The changeis saved and then “d 5P will appear
on the main indicator.
I B8 dPS
G. Pressthel ] key and hold it down for at |east % 8% {2 JYEE
one second to return to the operation level. ) —
sec.

Teaching

The teaching function allows you to specify the value of parameter “< ~#” without
the need for front panel key input.

Procedure

H. Following step C (the product isin the monitor state), press the Azed key.

- “ T"will start blinking, indicating the product isin teaching mode.
- Key entry permits the actual process value to be displayed on the main indicator.

|. Pressthe@z=d key again.

"T" is illuminated,
indicating teaching is

possible. \

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

- Pressing the @l key instead of thePzrd key in teaching mode cancels the
teaching mode and the display on the main indicator changes to the next

parameter.
"T" blinks.

Teaching mode

A

Monitor state
(Actual process ~ Pzl
value is displayed.)

To save no chan
To save the change and and go to the ne:

| 1

¥ cause the product to enter jHR@rameter, press
8 = _ 8 NELDE T DT xl=! monitor state, pré&asdkey. |2key.
a5 LMo CE=I AR TIN=
"T" goes off.

Normal change staje

| [u]u]

~

y

Next parameter

57

(@]
<
m
=
=
o
=




I CHAPTER 5 OPERATION

How to
Determine
Appropriate
Scalina

=2
)
|_
<
[a e
Ll
o
o

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 isrepresented by the following equation.

Scaling display value = a (multiplication factor) x input frequency (Hz)
Wherea = DSP/INP

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

There are innumerable combinations of scaling input values (INP) and scaling
display values (DSP) that result ina = 5.654866... asfollows.

INP(Hz) DSP

1 5.654866 -
2 11.30073--
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 (H2) Programmable DSP

1 00006
2 00011
5 00028

10 00057

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

INP (H2) Programmable DSP Scaling result 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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5.13 Specifying the Decimal Point Position I

5.13 Specifying the DecimalPoininResiiie fmmm

Initial setting level

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

e

Dl

-
O

Parameter | Set value Description

a.aaca Readouts are given to four decimal places.
00.000 Readouts are given to three decimal places.
aF oo0.00 Readouts are given to two decimal places.
anoo.n Readouts are given to one decimal place.
ooooo Readouts are given asintegers.

Procedure

A. When the product is at the operation level, % g8 , -

835 L7
pressthel ] key and hold it down for at |east DT_" "
three seconds to enter theinitial setting level. 3 sec. 5" appears.

oon

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

B. Pressthelel key several times until parameter % .
“dP" appears on the main indicator.

NOILVH3dO

C. Pressthe[®] key to display the set value of the
parameter.

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

D. Pressthe[>] key again % =13 =
- The set value will start blinking, indicating the
product isin the change state.
E. Usethe®%sd key to change the set value. N BF g
F. Pressthel<a key to go to the next parameter. oozl L2
S QLD Ko
- Thechangeis saved.
i gf (20 s
G. Pressthe] key and hold it down for at |east % B (o3 1.3E
one second to return to the operation level. 1 sec.
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5.14 Selecting the Output:OpeiatingeiCiitfimmm

Initial setting level

00 0 These parameters allow you to select the operating action of outputs 1 and 2
s respectively.
Parameter | Set value Description
@ N I e 'R Sk 1k H Upper limit: Upper-limit action
LRCL UL LN or La Lower limit: Lower-limit action
olkdk He-La Upper and lower limits; Outside-the-range action
For details, refer to Section 6.8 Compar ative Output.
Procedure
L | es] g A. When the product is at the operation level, % 8f _-FD
= T0| SP$Cif¥hthe OUT set pressthel ] key and hold it down for at least 5 .
value 1or the upper or A=A 3 sec. 8" appears.
lower-limit action, use three seconds to enter theinitial setting level..

parameters atit {and

) - “ 5" will appear on the level indicator, indicating
W To specify the OUT set the product has entered the initial setting level.
values for the outside-the-
range action, use . . R [y o
parameters aLiE (H, B. P[%sthe key several timesuntil parameter % sEqilk kS
= ok L aUE2H and “@uE (£ appears on the main indicator.
o alikdl
z
i C. Pressthe[>] key to display the set value of the % 8¢ Ho g
o parameter on the main indicator. t_
"SV" is illuminatec
- The current set value for the type of comparative
output will appear on the main indicator.
D. Pressthe[®] key again. % 82 g
] (=]
- The set value will start blinking, indicating the
product isin the change state.
E. Usethe®%z=rd key to change the set value. =3 =
F. Pressthel<a key to display parameter % BRI LB
“allEd k7 onthe main indicator. Sk LE S
- The change is saved and then the next parameter
“alitct” will appear on the main indicator.
G. Repeat stepsC to F for parameter “alik 2.k, {Hb g8 Aaolls
- Parameter “Araw” will appear on the main
indicator when you finish setting of parameter
“allkdE
3 =1 B B TN N =
H. Pressthe[]key and hold it down for at least % B (22138
one second to return to the operation level. 1 sec.
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5.15 Specifying Communication Parameters I

5.15 Specifying CommunicationsRakaifeitiiSmm

Communication setting level

M= Communication parameters are to be specified at the communication setting level.
L Parameter | Set value Description
t-ng k] Communication unit No.
| I ) oc {212 H/ME8 | Baud rate (1,200, 2,400,
D) e 58PS 155/182 | 4800,9,600, 19,200 bps)
LtEn "8 Word length (7 or 8)
[ Shek e Stop bit length (1 or 2)
Lot BLy nanE [EuEn | Parity bits (None, Even, or
i ladd Odd)
[ Il I When connecting multiple products to one host PC, exercise care to avoid
DL assigning the same | D number to more than one product.
Set other communication parameters according to the host PC setting.
[y
e Procedure

A. When the product is at the operation level,
pressthel ] key and hold it down for at |east

oon

=]~ I I
B whrTo

three seconds to enter theinitial setting level. see 5" appears.
o
- “ 5" will appear on the level indicator, indicating =
the product has entered the initial setting level. 2
_'
o[ = g
L . =
B. Pressthel ]key at theinitial setting level. % gf }-mo8
- “ L will appear on the level indicator, indicating T—"':" appears.
the product has entered the communication
setting level.

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

ooo
g
[
[y
ooo

D. Pressthe[»] key to display the set value of the gF QERE
desired parameter on the main indicator. Tt

"SV" is illuminatec

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

E. Pressthe[>] key again.

100
=g
=
|
ooo

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

F. Usethe key to change the set value.

| [u]u]
=]

G. Pressthel key to go to the next parameter.

- Thechangeis saved.

H. Repeat steps C to G for the remaining
communication parameters.

ooo
reg
]

g
F & &

ooo

g

"~

('

Pa]

ooo
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I CHAPTER 5 OPERATION

Pressthel[ I key to return to theinitial setting
level.

. Pressthel Ikey and hold it down for at least

one second to return to the operation level.

1 sec.

]
[
000

=]
-~

oon

.
My
N

Plng
L™
oon
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5.16 Clearing All Parameters I

5.16 Clearing All ParameterSsm——

Advanced-function setting

- -y The clear all function can be used toinitidize all parametersto factory settings.
LiLL Parameter | Setvalue Description

- - oFF N

woek an Parameters are dl initialized.

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

Procedure

A. When the product is at the operation level, % 80 ~.-kE

pressthel ] key and hold it down for at |east
three seconds to enter the initial setting level.

3 sec. L "5" appears.

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

B. Pressthel<a key several timesuntil parameter &5 E T :.E
“Rrawu” isdisplayed, and then enter password T
“_0169" . 'F" appears.

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

- Thefirst parameter at the advanced-function
setting level is“Cnck”.
- For details on how to move to the advanced-

function setting level, refer to Section 5.2
Moving among L evels.

(@]
<
m
=
=
o
=

C. Pressthe[®] key to display the set value of % 8f oFFS
parameter “. nc £” on the main indicator. t_ —
"SV" is illuminatec
- Setvalue “oFF " will appear on the main
indicator.
D. Pressthe[»] key again. % 8o - gl
- The set value will start blinking, indicating the
product isin the change state.
E. UsetheAusd key to change the set value to N 5P E:|
- . - _I:I

an .

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

ao " =]
=F KOs

- All parameters areinitialized.
- Parameter “Cac k" isalsoset to “afFF .

¢ &

G. Pressthe[ ] key and hold it down for at least LB
one second to return to the initial setting level. 1 sec.

H. Pressthel ] key and hold it down for at least % =" 2 I45S
one second to return to the operation level. 1 sec.
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5.17 Specifying the Number of Measurements for Averaging I

5.17 Specifying the Number-of Measuieieiisxioimm

. Advanced-function setting level
Averaging

N O This parameter allows you to specify the number of measurements for averaging.
raL Parameter | Set value Description
(AVG) afF No average processing
Al 5 Number of measurements for averaging
/4B :
(2,4, or 8times)

For details, refer to Section 6.4 Average Processing.

Procedure

A. When the product is at the operation level, % E . - LE

[y
pressthel | key and hold it down for at |east
three seconds to enter theinitial setting level..

3 sec. L "S" appears.

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

B. Pressthel<e key several timesuntil parameter &5 E N :.E o
“Arowu” isdisplayed, and then enter password T m

i —0169” . "F" appears. g

o

- “ F"will appear on the level indicator, indicating =

the product has entered the advanced-function
setting level.

- For details on how to move to the advanced-
function setting level, refer to Section 5.2
Moving among L evels.

C. Pressthel key several times until parameter
“Auli” appears on the main indicator.

ooo
0
PaC |
[ng
gy
ooo

D. Pressthe[>] key to display the set value of
parameter “Auli”.

o

a
D«
hy
hy
ooo

e

"SV" is illuminatec

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

E. Pressthe[>] key again.

oo ]
DF ]
. ]

e

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

F. Pressthe key to change the set val ue.

G. Pressthel key to go to the next parameter.

- Thechangeis saved.

g
( ig ( 5@ &

ooo

=)

[

[

('

2

[t

ooo

H. Pressthel ] key and hold it down for at |east
one second to return to the initial setting level.

1 sec.
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Pressthe[ ] key and hold it down for at |east
one second to return to the operation level.

1 sec.

ooo

B ICo
[ [ g oy B =
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5.18 Specifying the Function of the Event Input I

5.18 Specifying the Function:ofsthesviehimms

Advanced-function setting level
Input

When the input type has been set to "analog" or "remote", this parameter alows
you to specify the function of the event input (termina ®).

[y

('
-,
S
-

Ll

Before specifying the function of the event input, you must set the input type to
“analog” or “remote”.

Parameter | Set value Description

Hald HOLD: Thecurrent processvalueisheld.
- ZERO: Thecurrent processvalueis
Era forcedly shifted to zero.

For details, refer to Section 6.5 Process Value Hold.

(EVENT)

EuEﬂL’

Procedure
A. When the product is at the operation level, % 8 " -LkB
pressthel ] key and hold it down for at |east 5 T
three seconds to enter theinitial setting level.. see 5" appears.
- “ 5" will appear on the level indicator, indicating %
the product has entered the initial setting level. o
3
B. Pre-s§the key several timesuntil parameter &5 E ,-' ,-“_' ,‘-E g
“Arawu” isdisplayed, and then enter password T
“_0169" . "F" appears.
- “ 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 to Section 5.2
Moving among L evels.
C. Pressthel= key several times until parameter S =1 T Y i I =
SFCwrCmCl

“EuEnt” appearson the main indicator.

D. Pressthe[>] key to display the set value of % af Hal e

Mk

parameter “EwEnk” on the main indicator. —
"SV" is illuminatec

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

E. Pressthe[>] key again.

‘IEIEI
=]
|
|
|
|
ooo

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

F. Usethe®%sd key to change the set value. N gF =
Ll =]
G. Pressthel key to go to the next parameter. % 8P MHULC IS
(] - (]

- Thechangeis saved.
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H. Pressthe[]key and hold it down for at least
one second to return to theinitial setting level.

I. Pressthel ] key and hold it down for at |east
one second to return to the operation level.

G

1 sec.

e

1 sec.

om - ,I:I
B L -CE
=1l B B [ N =
8 (CJ.38
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5.19 Specifying the Hysteresis I

5.19 Specifying the H '

Advanced-function setting level

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

N
Ung
N
g
LI
- e

| outputs 1 and 2.
Parameter | Set value Description
:_'l i_: C' ’:l HYE* 0 ~5955 | 0to 9999: Hydteresis
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 to Section 6.9 Hysteresis.
d [ Procedure
A hysteresis setting of 0" is
assumed to be a hysteresis A. When the product is at the operation level, 8¢ , -0
setting of “1”. of LT LOe

pressthel ] key and hold it down for at |east

three seconds to enter theinitial setting level. 3sec. L5 appears.

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

B. Pressthel< key several timesuntil parameter &5 gF - P N
“RAsGwu” isdisplayed, and then enter password = T_- -—=°
“—0169" . "F" appears.

- “ 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 to Section 5.2
Moving among L evels.

(@]
<
m
=
=
o
=

C. Pressthelel key several times until parameter % ) E ,’-,“-,“:-. ,'E
“HY5 {" appears on the main indicator.
=} =
D. Pressthe[>] key to display the set value of % ar HE
parameter “H45 {7 on the main indicator. T v is iluminatec

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

E. Pressthe[»] key again. % gF 00 18

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

Azrd2e mmF - g

F. Usethe[»] and A%zl keys to change the set % BF Liu 8

value. Ty

G. Pressthel@ key to go to parameter “H452". % sF HYESs
- Thechangeis saved.

oy vy - [=]

H. Repeat stepsD to G for parameter “H452". &5 BFe QL o, g
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- The next parameter will appear on the main
indicator when you finish setting of parameter

]
[
ooo

-

iy
L

)
L™
oon

“HHSS".
- [
Press the[ ] key and hold it down for at least 55
one second to return to the initial setting level. 1 sec.
. Pressthel_]key and hold it down for at |east % 5"
one second to return to the operation level. 1 sec
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5.20 Specifying the Auto-zero Time I

5.20 Specifying the Auto-zZeroskiilCm—

N’
]
-"
e
~
\
1 q

L
:

-
J
\d
L

(AUTO.2)

Advanced-function setting level

When the input type has been set to "pulse”, this parameter allows you to specify
the auto-zero time.

Before specifying the auto-zero time, you must set the input type to*“ pulse'.
Parameter | Set value Description

00~ 185 | 00to19.9 seconds: Auto-zerotime
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.

Alka.

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 resullt.

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
pulsesis0.01 to 5 seconds.

The auto-zero time should therefore be set to five seconds or longer.
1
12,—60 = 5 (seconds)

(@EDJ— M M n

12 ~ 6000 rpm

For details, refer to Section 6.3 Auto-zero/Startup Compensation.

Procedure

-

ooo

o

A. When the product is at the operation level, % E , -
pressthel | key and hold it down for at |east —

three seconds to enter the initial setting level. 3 sec. 5" appears.

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

B. Pressthel<a key several timesuntil parameter &5 L
“Arawu” isdisplayed, and then enter password

“-0169".

ooon
g
™ ¢
"
ooon

- 'F" appears.

- “ 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 to Section 5.2
Moving among L evels.

71

C. Pressthel= key several times until parameter % - EF:: ::.,Z‘ B

“RUE5.2" appears on the main indicator. = —==:="

D. Pressthel>] key to display the set value of % gF {5995

parameter “AtiEa.Z” on the main indicator. Tt —
"SV" is illuminatec
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I CHAPTER 5 OPERATION

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

=
)
'_
<
o
L
(a8
o
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5.20 Specifying the Auto-zero Time

. Pressthe[>] key again. % E S“.‘:'E

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

. Usethe[>] and A%d keys to change the set % sf  -98
value. ¢

. Pressthelc=l key to go to the next parameter. % 2oF ) = _S
= Rl wll o | =
- The change is saved and the next parameter will
appear on the main indicator.
. Pressthel ] key and hold it down for at |east % E u_'n'::E
one second to return to the initial setting level. 1 sec.
Press the ] key and hold it down for at least % g% (2 3dcs
one second to return to the operation level. 1 sec.
o
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I CHAPTER 5 OPERATION

5.21 Specifying the St
Time

Advanced-function setting level

P M When the input type has been set to "pulse”, this parameter allows you to specify
a5 the startup compensation time.
Before specifying the startup compensation time, you must set the input type to
(STMR) “pulse’.

Parameter | Set value Description
S-tA- | 80~855 | 0.0to099.9 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 arotator reaches a prescribed speed.

For details, refer to Section 6.3 Auto-zer o/Startup Compensation.

Procedure
A. When the product is at the operation level, % E , - - :.E
pressthel ] key and hold it down for at |east T_- —
z three seconds to enter theinitial setting level. 3 sec. "5 appears.
lE:T: - “ 5" will appear on the level indicator, indicating
E the product has entered the initial setting level.
o
B. Pressthel<a key several timesuntil parameter &5 E , e , :.E
“Rrawu” isdisplayed, and then enter password T_- —
“_0169" . "F" appears.

- “ 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 to Section 5.2
Moving among L evels.

C. Pressthel= key several times until parameter

[E[a[1]
g
[y
'
"
4

=
ooo

“S-Enr” appearson the main indicator.

D. Pressthe[>] key to display the set value of % gF ,",',",'E
parameter “5-EA-" on the main indicator. T
"SV" is illuminatec
- The current set value of the startup compensation
timer will appear on the main indicator.
g o ¥t 5 [ ]
E. Pressthe>] key again. % 8E nng
- The set value will start blinking, indicating the
product isin the change state.
Y oQ =t o]
F. Usethe[>] and®%zrd keys to change the set %W oF :.v' :.:E
value. Ty
G. Pressthelcel key to go to the next parameter. % E.’_' ,_:,,'_ ,_:,,-E
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5.21 Specifying the Startup Compensation Time I

- Thechangeis saved.

H. Pressthel ] key and hold it down for at |east % = ,:,-,-,'_-E
one second to return to theinitial setting level. 1 sec
I. Pressthel |key and hold it down for at least % =" 2 J45S
one second to return to the operation level. 1 sec
o
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o
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I CHAPTER 5 OPERATION

5.22 Changing the Dis

Advanced-function setting level

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

(]
-,
[
[t
-,
[
-,

'

Parameter | Set value Description
Green—red: Thedisplay colorisnormally green, and
Lrm-r changesto red at comparative output
ON.
raloe Lrnm Green: The d! splay color _isalways green.
LAk Red —green: Thedisplay color isnormally red, and
rEd-0L changesto green at comparative output
rEd Red: Thedisplay color isalwaysred.
For details, refer to Section 6.10 Display Color Change.
Procedure
A. When the product is at the operation level, % 58 L -FS

pressthel ] key and hold it down for at |east

three seconds to enter the initial setting elvel. 3 sec. 5" appears.

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

B. Pressthel<a key several timesuntil parameter &5 E , P , -
“Rrawu” isdisplayed, and then enter password
“—0169" .

oon

=
o
l—
<
[
i
a
(@)

- 'F" appears.

- “ 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 to Section 5.2
Moving among L evels.

C. Pressthelc@ key several times until parameter % “|BPr 5L 58

“Calar” appearson the main indicator. n ===

D. Pressthe[»] key to display the set value of % BE M =8

parameter “Lal ar” on the main indicator. t_ —
"SV" is illuminatec

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

E. Pressthe[®] key again. % 8¢ g
- The set value will start blinking, indicating the
product isin the change state.
F. Usethe®%z=rd key to change the set value. BF g
G. Pressthel= key to go to the next parameter. % =p - ErB
a - -

- Thechangeis saved.
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5.22 Changing the Display Color I

H. Pressthel ] key and hold it down for at least % oo -~ _ _ )@
one second to return to theinitial setting level. 53 LATES
1 sec.
I. Pressthel |key and hold it down for at least % =" 2 J45S
one second to return to the operation level. 1 sec.
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I CHAPTER 5 OPERATION

5.23 Changing the Dis

Advanced-function setting level

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

-,

]
('
"~

Parameter | Set value Description
e [ 0 second: Display auto-returnisnot available.
e {~55 1 to 99 seconds: Display auto-return time
d [ If no key is operated for a prescribed time, the product returns to the current value
If the display auto-return display mode at the operation level.
function is activated in the This prescribed timeis called the display auto-return time.
middle of parameter setting,
the product saves the current
value of the parameter and Proc—edure
then returns to the current
alue display mode. . . -
value display A. When the product is at the operation level, % =Ny =
pressthel ] key and hold it down for at |east 5 C
three seconds to enter theinitial setting level. see 5" appears.
- “ 5" will appear on the level indicator, indicating
the product has entered the initial setting level.
B. Pressthelel key several timesuntil parameter @b SF . 0
== . . [} - - -
“Rrawu” isdisplayed, and then enter password 1
“_0169" . 'F" appears.

- “ 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 to Section 5.2
Moving among L evels.

=
o
l—
<
[
i
a
(@)

C. Pressthel= key several times until parameter
“~EL” appears on the main indicator.

000
g
=
('
[t
ooo

D. Pressthe[>] key to display the set value of % =13 ins
[ ] -
parameter “~E£” on the main indicator. T o
"SV" is illuminatec
- The current set value of the display auto-return
time will appear on the main indicator.
i oQ R
E. Pressthel>] key again. % g¢ :-E|
- The set value will start blinking, indicating the
product isin the change state.
F. Usethe[>] and keys to change the set % ERO 8F =
. -t

value.

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

oon
=]
]

."
[t
oon

- Thechangeis saved.

H. Pressthe[]key and hold it down for at |east
one second to return to theinitial setting level.

ooo
wg

1 sec.
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5.23 Changing the Display Auto-return Time

=]
-

ooo
i

Pressthe[ ] key and hold it down for at |east %

P

U]
.n

[y
0ooo

one second to return to the operation level. 1 sec.
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I CHAPTER 5 OPERATION

5.24 Changing the Move-to:-Proteeixevielmhiiies

Advanced-function setting level

) ) This parameter allows you to change the move-to-protect-level time.
RN Parameter | Set value Description
PrlE o-~1i9 0to 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 tothe protect levels asfollows.

- =
c t val Blink Protect level
urrent value ] INKINg At least 5 sec. rotect leve
N\ /7
WhenP-LE =5 .|go ~1 - o 4I=15] o o@ Y ym))yq)) O
° 8" I I458 El= b= 5F aHPES
1 Releasing the keys
causes the current ]
value to stop blinking. At least 1 sed
Procedure
= L | ries] J A. When the product is at the operation level, 80 ~--kB
Q A to-protect-level ti B2 LATES
B move-to-protect-ievet ime pressthe[ ] key and hold it down for at least 1
o setting of "0 is assumed to three seconds to enter theinitial setting level 8 sec. 5" appears.
o be a setting of “1”. g :
o A . o
- “ 5" will appear on thelevel indicator, indicating
the product has entered the initial setting level.
B. Pressthelel key several timesuntil parameter @b SF . O
== . . (] - - -
“Rrawu” isdisplayed, and then enter password 1
“_0169" . 'F" appears.

- “ 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 to Section 5.2
Moving among L evels.

C. Pressthel= key several times until parameter
“PrL k" appearson the main indicator.

ooo
e
=
[t
ooo

D. Pressthe[>] key to display the set value of % 8F y=
parameter “Pr~L £” on the main indicator. t_ —
"SV" is illuminatec
- The current set value of the move-to-protect-level
time will appear on the main indicator.
E. Pressthe[®] key again. % 8¢ c8

- The set value will start blinking, indicating the
product isin the change state.
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5.24 Changing the Move-to-Protect-Level Time I

F. Usethe[®»] and keys to change the set oo “mg
value. | R

81
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I CHAPTER 5 OPERATION

Press the <@l key to go to the next parameter.

- Thechangeis saved.

. Pressthel |key and hold it down for at |east

one second to return to the initial setting level.

Pressthel ] key and hold it down for at |east
one second to return to the operation level.

e

1 sec.

1 sec.

5@ T L3
BF a0 ZcCH
=T - =
25 L, k8
=1 B B T D =
B (.38
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5.25 Changing the Send Waiting Time I

5.25 Changing the Se

Advanced-function setting level

" 000 This parameter allows you to change the send waiting time.
-l Parameter | Set value Description
(SDWT) Sy o~58%9 0to 99 milliseconds: Send waiting time

The send waiting time is the time between reception of acommand frame from the
host PC and return of aresponse 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 aresponse frame after it sends a command frame.

In
Host PC Sending a preparatio Receiving a
command frame for recepti response frame
K3GN Receiving a Wait for send Sendin ) er
command frame € g a response fra

Procedure ®
oy
>

A. When the product is at the operation level, % E . - - [.E (:3'
press the[] key and hold it down for at |east A T =
three seconds to enter the initial setting level. see 5" appears.

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

B. Pressthelcel key several timesuntil parameter &5 5F LML FS
“Rrawu” isdisplayed, and then enter password T
“ ” "F" appears.

—0169".

- “ 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 to Section 5.2
Moving among L evels.

C. Pressthelc® key several times until parameter % 18P EdYES
“SdYE" appears on the main indicator. e

D. Pressthe[>] key to display the set value of % gF Pt
parameter “54%E” on the main indicator. T o

"SV" is illuminatec
- The current set value of the send waiting time
will appear on the main indicator.
; o
E. Pressthe[>] key again. % BF ,’-E|

- The set value will start blinking, indicating the
product isin the change state.
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I CHAPTER 5 OPERATION

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

. Pressthelal key to go to the next parameter.

- Thechangeis saved.

Pressthel ] key and hold it down for at |east

one second to return to the initial setting level.

Pressthel ] key and hold it down for at |east
one second to return to the operation level.

BEE

)

1 sec.

1 sec.

=la| =
B g
o[ - o
BF LT oE
(=T} - (=
B L ~CE
=1 B B T W D=
8 w38
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CHAPTE

6 FUNCTION
DESCRIPTION

This chapter describes available functions of the product.

6.1 Measurement 82
Analog Input Signal/Pulse Input Signal/
Digital Datafrom PLC/PC
6.2 Scaling 84
6.3  Auto-zero/Startup Compensation 86
Auto-zero/Startup Compensation
6.4  Average Processing 87
6.5 Event Input/Pulse Input 83
6.6 ProcessValue Hold 89
6.7 Forced-zero 0
6.8 Comparative Output 91
6.9 Hysteresis 92
6.10 Display Color Change 93




I CHAPTER 6 FUNCTION DESCRIPTION

6.1 Measurement I

B Analog Input Signal

Current/voltage input

250msl/-
TTTTT@TTTTTTTTTTTT

Sampling
Input sign
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 val ue.
- 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

|
e o
A S A

Measurement
Frequency|
measureme Process value|

updating Comparative
output processjng

=2
z 0
o=
=g
25
o wm
Lo
[a)

Measurements are mac
with pulse input timing

- 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 val ue.
- 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 lengthenin accordance with the decreasing input pulse frequency.
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6.1 Measurement I

M Digital Data from PLC/PC

EFEEAR08
Serial data as -
input signals K3GN with

communication functior

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 dataasfollows.

Data from host PC

| i
®

(O ONO) @
250ms
©)] D O] @ ®
[ | I P I 1
. ey
Sampling
Input signal
sampling Process value
updating Comparative

output processing

- Data from the host PC is stored with timings of data transmission. When new
dataisreceived, old datais replaced with the new one.

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

- 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.

- Comparative output is provided based on the process val ue.

o
m
n
(@)
2y
T
|
o
=
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- 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 formulafor analoginput and digital datais asfollows.

for Analog Input
and Diaital Data dgp = DSP2- DSPL.  INPLOSP2- INP2XDSPL
P = Inp2-ineL P 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:  Processvalue corresponding to inp

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

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

=2
z 0
o=
=g
25
o wm
Lo
[a)

Process
value
X

Flexible scaling

Input value
1Y

For details on how to specify the scaling factor, refer to Section 5.11 Specifying
the Scaling Factor for Analog Input/Digital Data Display.
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6.2 Scaling I

Scaling
Formula for
Pulse Input

07—

P: Number of tee

L | res] g

Unit conversion
rps = rpm/60

/ . :} i

»
P: Number of teeth
R: Diameter of rotato

L ] ries]

Unit conversion
m/s = (m/min)/60
mm/s = {(m/min)x1000}/60

The scaling formulafor pulseinput is asfollows.

=—DSPinp
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.

N ’
Process P
d .
value ’ ™ Scaling where the zer
il % point is fixed is allowe:
, ,
/
. i
/ -
7 P
4 -~
// ,///
// f//
/ - -
A Input value
Cd Y

»

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

dsp(rpm) = %inp

Where;

P. Number of pulses per rotation
inp: Input pulse frequency (Hz)
dsp:  Rotational speed (rpm)

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

dsp(m/ min) =p><R><%0inp

Where;

p: Circular constant

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

in.p: Input pulse frequency (Hz)
dsp:  Circumferential speed (m/min)

89
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I CHAPTER 6 FUNCTION DESCRIPTION

6.3 Auto-zero/Startup Compensatioim—m

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 pulsesis 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.

putpuse ||| 1L LT

Pulse frequenty

OUT set value
(Lower-limit actiof)

Auto-zero time

Comparative output
(Auto-zero function activated)

Comparative output
(Auto-zero function canceled) — — — — — — J

To eliminate such a situation, the product has an auto-zer ofunction 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.

=2
z 0
o=
=g
25
o wm
Lo
[a)

B Startup Compensation

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

This function is useful in keeping the product in wait state until a 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-ol

Upper thresholc

Measurement prevented
until the rotator reaches
the steady-state speed

Rotational
speed of rotator

Startup
__compensation timg

Measurement Wait state Measurement in progress

Readout oooon Normal indication
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I CHAPTER 6 FUNCTION DESCRIPTION

6.4 Average Processingmmmmeeeeesesssms

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 isasfollows.

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

-2

-4

-8
The number of measurements for averaging is the number of times the process
value is updated as described in Section 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 datafrom PC/PLC

Number of measurements for averaging Update interval
No average processing 250 ms
2 500 ms
4 1 second
8 2 seconds

® Pulse frequency

Number of Update interval
measurements for

averaging Input pulsefrequency® 4Hz | Input pulsefrequency <4 Hz

No average :

or ina 20 ms Every input pulse
2 500 ms Every 2input pulses
4 1 second Every 4 input pulses
8 2 seconds Every 8 input pulses

Voltage/amperage input

250ms
cmo L L LT TTTTTTTTTTITTITT
Averaﬁin‘g 1 sec.
P e and [ | f 1

comparative output .
P P When the number of measurements for averaging is set to 4
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6.5 Event Input/Pulse Input I

6.5 Event Input/Pulse Inputm—

Minimum
Pulse Width

Termina ® acts asthe event input terminal when the input typeis set to "analog"
or "remote” and as the pulseinput terminal when the input typeissetto "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 h

Event input

Forced-zero

Termina®

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 msin width.

i‘ 40ms min. T 40ms min. i

* Chattering noise removed

e r

® For pulseinput

When terminal ® isused 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 msin width.

When using a device of high-speed transistor output type, set the input pulse
frequency to “5 kHZ'. In this case, both ON and OFF pulses must have at |east
90 ns in width.

L 15ms min.L 15ms minj
\N vw W 90ms min. | | | 90rs min.

; Chattering noise removed ] [ ]

Input pulse frequency: 30 Hz Input pulse frequency: 5 kHz
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I CHAPTER 6 FUNCTION DESCRIPTION

6.6 Process Value H

L | es] J

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

task of “process value hold’.

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

It can be used to hold the process val ue detected when a failure occurs.
“Process value hold” takes place viathe event input terminal.
Thefollowing illustrates the “process value hold” operation.

Process value

\/ S
—

HOLD input

The minimum input time
for HOLD signal is 80n

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

- If the input value changes, the process value continues to be held as long as the
event inputison.

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

6.7 Forced-zero

qaE=3p

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

L | res]

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

Thisfeature shifts a process val ue to zero, and can be used to evaluate and display
the deviation of a process value from areference value.

The forced-zero function can be activated by using theAz=d key on the front panel,
viathe event input terminal, or communications

Thefollowing illustrates the forced-zero and forced-zero cancel operation.

Process value

Forced-zero value /

(shifted value)

Measurement value
after executing the
forced-zero functior

I— The minimum input time

for HOLD signal is 80n

ZERO input

AL—| 4

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

- 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 valueis 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 using the key is
stored in EEPROM , the forced-zero state is alive even if the power is turned off
and on again.

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

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

1 sec.
Azrdkey entzr T ﬂ
i i
|
1
1

-
i O

1

|
Event input ! ﬂ

T

!

Forced ze}o
executedl

1
Forced- ze o Forced ze}d:orcedl
executedl executedl zero |

: cancele!ﬂ :

i i

Forced-zero
executed

i
Forced-zeroForced-zerd:orced-
executed executed zero
canceled

The forced-zero cancel operatic

ignored if the forced-zero functi
has already been deactivated.
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I CHAPTER 6 FUNCTION DESCRIPTION

6.8 Comparative Output-eee—

Upper-limit
Action

Lower-limit
Action

Outside-the-
range Action

=2
z 0
o=
=g
25
o wm
Lo
[a)

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.
OUT set value /_\ l Hysteresis

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

Comparative output turns off when the
process value decreases to OQUT set
value — hysteresis).

Comparative output

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

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

i
!\/ [ OUT setvalud \
| i

* Hysteresis

Comparative output

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

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

- Hysteresis
OUT upper-limit value 4 :

ouT Iower‘ i £\
limit value !\/ i Hysteresis
1 ! !

Comparative output

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 valu¥
|
OUT2 value OUT2 value OUT2 lower-limit valu
. — i
| OUT1 lower-limit valu
' i
Comparative I, L i
output 2 Comparative output fl H
Comparative J |_
output 1 Comparative output 2

Comparative output 2

Comparative output 1
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6.9 Hysteresis I

6.9

Hysteresis B

In this manual, hysteresis refers 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 valuein the vicinity of the OUT set value.

OUT set value

Process

OUT set
value

Process
value

Comparative output - —
(Hysteresis not specified)

Comparative output

(Hysteresis specified) '\
Chattering removed

Comparative output ON/OFF conditions are as follows.

® Upper-limit action
ON: Processvalue3 OUT set value
OFF: Processvalue £ OUT set value — Hysteresis

® Lower-limit action
ON: Processvalue£ OUT set value
OFF: Processvalue3 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, refer to Section 5.19 Specifying the
Hysteresis.
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I CHAPTER 6 FUNCTION DESCRIPTION

6.10 Display Color Changémmmeeeeee—

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 productsin an emergency.

o [}
OUT1 value o (L I

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: Thedisplay color isaways green.
Alwaysred:  Thedisplay color isalwaysred.

Redtogreen: Thedisplay color isred when both of comparative outputs 1 and 2
is off, and changes to green when either of the comparative outputs
turnson.

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

For the procedure for progranming of display colors, refer to Section 5.22
Changing the Display Color .

=2
z 0
o=
=g
25
o wm
Lo
[a)
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I CHAPTER 7 COMMUNICATIONS

7.1 Communication ProtocolSume———

B CompoWay/F
L [ eS| g

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.

Communication Protocol

CompoWay/F is an OMRON's standard communication format for general serial

communications.

It uses a standard frame format as well asFINS 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 controllersin OMRON

FA networks.

B Communication Specification

_I(D
=
= O
'—
S<
S8S

B Transmission

Transmission line connection:

Communications method:
Synchronization method:
Baud rate:
Communication code;
Word length:

Stop bit length:

Parity check:

Flow control:
Interface:
Retry function:

Procedure

Multipoint

Two-wire, half-duplex

Start-stop synchronization

1,200, 2,400, 4,800, 9,600, or 19.200 bps
ASCII

7 or 8 bits

lor 2 bits

Vertical parity - Non, Odd, or Even

BCC (block check character)

Start-stop synchronization data composition
Non

RS-485

Non

Comminations between the product and the host PC are implemented on a frame-

by-frame basis.

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

Command and response frames are transmitted as follows.

Host PC

K3GN
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7.2 Data Format Structure I

7.2 Data Format Structure s

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

The structure of these framesis shown below.

In the following frame description, suffix H added to a numeric value, asin 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

STX Node No. Sub-addressSID Command text ETX BCC
02H "00" "o" O3H
] ] ] ] ]
1 2 2 1 1 1byte

BCC calculation range

Code indicating the start of acommand frame (02H).
STX Be sureto place this code in thefirst byte of acommand
frame.
Node ID specifying the destination of acommand frame.
Set thisNo. to the “unit No.” of the product.
Node No. If you want to broadcast acommand, set thisNo. to “ XX”.
Notethat, in this case, no responseis given from the
products.
Sub-address Not used for K3GN. Always set the sub-addressto“00".
SID Not used for K3GN. Always set the SID to“0".
(Service D) )
Command text Commandtext =2
ETX Code indicating the end of text (03H) S
Block check character. n=
BCC Theresult of block check onthe BCC calculation rangeis
stored in thisfiled.

STX Node No. Sub-addressSID Command text ETX BCC
d [
How to determine BCC: 02H| 30H 30H| 30H 30H|30H| 30H 35H 30H 30H 03H| 36H
BCC is determined by XOR ! ! 1 1 1
operation, on a byte-by-byte BCC = 30HD 30HE 30HD 30HD 30HED 30HD 35HD 30HD 30HH O3H = 36H

basis, of the values within the

range from the Node No. field @: XOR (exclusive OR) operation
to the ETX field. The result

(36H in the example shown

right) is placed in the BCC

field.
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I CHAPTER 7 COMMUNICATIONS

B Response Frame

L Jres] J

The product does not

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

STX Node No. Sub-addressEnd code Command text ETX BCC
02H "00" O3H
| | | | | |
1 2 2 2 1 1 byte

Code indicating the start of aresponse frame (02H).

STX Be sureto place this codein thefirst byte of aresponse
frame.
The Node No. is set to the value that was specified in the

Node No corresponding command frame.
' Theunit No. of the product that returnsthe responseissetin
thisfield.
Sub-address Not used for K3GN. Thisfield isalways setto*00".
Srilesie Thl sfield contains the result of execution of the correspond-
ing command frame.
Responsetext Responsetext

ETX Codeindicating the end of text (03H)
Block check character.

BCC The result of block check onthe BCC calculation rangeis
stored in thisfield.

® End code
= Codename Description
code

“171” Framing error

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

“10" Parity error

The sum of thebitsof "1" in thereceived data
does not match the specified number.

12" Overrun error

An attempt was made to transfer new datawhen
the buffer wasfull.

‘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
caculated BCC.

“16" Sub-address error

- No sub-address, SID, and command text.
Thiserror isnot covered by the echoback test.

- The size of the sub-address was|ess than two
characters, and no SID and command text were
found.

“147 Format error

- The command text contains characters other
than “0 thru“9” and“A” thru“F’.

- No SID and command text.

- MRC and SRC in the command text were not
included in the command text ..

=2
error

FINS command

The specified FINS command could not executed.
(The FINS response code may provide a
suggestion about the reason of thefailurein
command execution.)

‘00" Normal completion

The command wassuccessfully executed.
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7.3 Structure of Command/Response Text I

7.3 Structure of Command/RespeinsSemht i

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

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

Command The command text consists of MRC (Main Request Code) and SRC (Sub Request
Code) followed by the required data.

Text
STX Node No. Sub-addressSID Command text ETX BCC
N
02H "00" 470" ‘e\:fH
1 |- 1 1 1 .
7 N
- e ™,
7 e \
~ - AN '\\
T i \.\' N,
_AIRC ',__/sﬁc Data \ b
1 1 1 | — 1 1|
2 2 bytes

Response The response text consists of MRC and SRC followed by MRES (Main Response
Code) and SRES (Sub Response Code) and the required data.

Text
STX Node No. Sub-addressEnd code Command text ETX BCC
02H "00" | 7 B3H
1 1 =l 1 1 1 1 \.‘
— —=
..-'// 7 NN
i - NN
- - N
-~ ,/"H- N, \
MRS = MRES SRES Data AN
1 1 1 1 1 I___1 1
2 2 2 2 bytes

<
>
d
o
=
7]

-INNININOD

If the product fails to execute a specified command, it generates a response
consisting of MRC/SRC and MRES and SRES only.

® List of services

MRC | SRC Service name Description

«01” | “01” | Read from variable area ;hei:service readsfromthevariable
Thisservicewritesto thevariable
area.

Thisservicereadsthe model No. and
the communi cations buffer size.
Thisservicereads the run status of the
controller.

Thisservicecarries out the echoback
test.

Thisservicecarriesout forced-zero
(cancel) operation, etc.

“01" | “02" | Writeto variable area

“05" | “03" | Read controller attribute

“06" | “01" | Read controller status

“08" | “01" | Echoback test

“30" | “05" | Operationinstructions
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7.4 Variable Area I

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

Data reading/
writing

To specify the position of avariable in the variable area, use a variable type and
an address.

Address
0000 0001 0002 0003 // ©001B 001C 001D

Variable typ€0 / /

c2 W
< x /!
\ 7/

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
{05.5 on the main indicator of the product, for example, its hexadecimal notation

= is 0000041AH (the decimal point is ignored; 105.0 ® 1050® 0000041AH), and
= 8 the variable isread in thisform.
g e The variable area is mapped as follows. The variable type is converted to a 2-
o© byte ASCII code and loaded to the frame. Available variable types are also
shown below.
OV VO YL OALARXIOITITRIVLULIINNVIHY YLD OANDOTRQROQ
IS SIS S S S S SIS SIS IS
T 11 T
0 Process valueg, Not used
etc.
= H
c1 F’I;?/teelct Not used
L1 [ |1
[ 11
c2 Operation level Not used
||
| | LU
c3 Initial setting level Communlcat|o1 Advanced-function setting leyel
L1111 setngeyel L LTl

Variabletype CO: Read-only dataincluding process values and status
Variabletype C1: Protect level parameters

Variabletype C2: Operation level parameters (OUT set values and remote input
values)
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7.4 Variable Area I

Variabletype C3: Initial setting, communication setting, and advanced-function
setting level parameters

<
>
d
o
=
7]

-INNWINOD
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7.5 Read from Variable Areavmmems

This service reads data from the variable areas.

Command text
Command
Variable Read start Bit

MRC SRC type address  position No. of elements
| I‘OIJ.'I | II()I:I-" | 1 | 1 1 1 | "qo" | 1 1 1
2 2 2 4 2 4 bytes
Item Description
MRC/SRC Set t_hese itemsto“01"/"01" ("Read from Variable Ared’
service).
Variabletype Set thisitem to one among*“ CQ” thru“C3".
Read start address Specify theread start address at thisfield.
Bit position Not used for K3GN. Always set thisitemto“00".
Set thisitem to the quantity of variablesthat are to be read
No. of elements (Upto 10).
Rresponse text
Response
Response code
MRC SRC (MRES/SRES) Data to be read
(o Tor] |
2 2 4 (No. of elements x 8) by
Item Description
MRC/SRC _Thisfield containsthe same value (“01"/"01") as specified
in the command text.
Response code Thisfield contains the result of execution of the command.
Datato beread Thisfield contains the data that is read and to beread.
Response codes
i Response o
= % code Codename Description
§ = “1001" Command lengthover | The command istoo long.
S S “1002 Command lengthshort | The command istoo short.
“1101" Areatypeerror The specified variable typeisinvalid.
“1103" Start address out-of- The specified start addressisoutside the
range error valid range.
“1108” Response length over | The No. of elements exceeds 10.
“11007 Parameter error ;rgg’blt positionisset to avalue other than
“ 2203’ Operation error EEPROM error
“0000" Normal completion The command was successfully executed.
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7.6 Write to Variable Area I

7.6 Write to Variable Area e

This service writes datato the variable area.

Command text
Command
Variable Write start Bit

MRC SRC type address  position No. of elements __Data to be written
EaEaN [o]
2 2 2 4 2 4 bytes  (No. of elements x 8) by
Item Description
MRC/SRC Set t_h&ee itemsto“01"/02" ("Writeto Variable Area’
service).
Areatype Set thisitem to one among“ C1” thru“C3".
Write start address Specify thewrite start address at thisfield.
Bit position Not used for K3GN. Always set thisitem to“00".
Set thisitem to the quantity of variablesthat areto be
No. of elements written (up to 10).
Datato bewritten Placethe desired datain thisfield.

Response text
Response
Response codt¢

MRC SRC (MRES/SRES)

[or [ oz |
2 2
Item Description
MRC/SRC Thisfield containsthe samevaue (“01"/“02") as
spe;ci f_ied inthe _command text. _
Responsecode Thisfield contains the result of execution of the
command.
Response codes
R 8
esponse Codename Description 2=
code 3=
“1002" Command |length short The command istoo short. = 2
“1101" Areatypeerror The specified variable typeisinvalid. '
“1103" Start address error The specified start addressisoutside the valid range.
‘1104 End address error The specified start addressisoutside the valid range.
“1003" Dataquantity mismatch | A mismatch between the No. of elements and thequantity of
error variablesoccurs.

- Thebit position is set to avalue other than® 00" .

- Thevalue of datato be written is outside the valid range.

“3003" Read only error An attempt is made to write datato an address of variable type CO.

- Communication writing is disabled.

- An attempt is made to write datafrom setting area O to setting
areal.

“9003" Operationerror - An attempt is made to write a protect level parameter at alevel

other than protect level.

- An attempt is made to write datato an address of variable type

C3 at the calibration level.
- Anerror occurs in EEPROM.
“0000" Normal completion The command was successfully executed.

“1100" Parameter error
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7.7 Operation InstructionSums——

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

Command text
Command
Instruction Related

MRC SRC code informatio

Eacamn
2 2 2 2 bytes
Item Description
MRC/SRC Set these item to“ 30" /705" (Operation Instruction service).
Instruction code Place an instruction code in thisfield.
Related information fFI>I :;e information related to the operation instruction in this
Instruction codes
lrst.reden Operation Related information
code
“ 00" Communication writing | “00": Off (disable)
“01": On (enable)
Forced-forced-zero “00": Cancel
“03’ execution/ “01": Execute
Forced-zero cancel
‘06" Software reset ‘00"
“O7’ Movetosettingareal ‘00"
“08" Moveto protect level “00"
Response text
Response
Response cod¢
MRC SRC (MRES/SRES)
. | 30" | 05" |
=Z2 2 2 2 bytes
25
==
3 S Item Description
MRC/SRC This field contains the same value (“ 30" /" 05") as specified
inthe command text.
Response code Thisfield contains the result of execution of the command.
Response codes
Response .
i Codename Description
“1001” Command lengthover | The command istoo long.

“1002" Command lengthshort | The command istoo short.
“1100" Parameter error The instruction code or related information
isinvalid.
- Communication writing is disabled.
- The specified operation cannot be
executed.
For details, refer toSection 7.9
Commands and Responses.
- An error occurs in EEPROM.
“ 0000 Normal completion The command was successfully executed.

“ 2203 Operationerror
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7.8 Setting Areas I

7.8 Setting Areas C —

The K3GN series of products can assume two states that are refereed to as setting
area 0 and setting area 1 in 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 alowed 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
. Power ON|
area 0. To move to setting area 1, use -

the “move-to-setting area T instruc- _Software reset” instruction
tion. To return to setting area O, |
power tPe product off and onagain, or  Setingarea0 . . ctting SStingareal
use the “ software reset” instruction. area 1" instruction
|4
Measurement Measurement
in progress suspended
The figure on the right shows the Setting area

setting areas and the levels contained
in each setting area.

Protect level

\ Adjustment
2 o)

@)
0

o

A transition to the initial setting level 5 %

by key operation implies a transition Setting area cl=

from setting area O to setting area 1. v 2=
: Initial setting Communicatio
This enables the host PC to operate the level setting level

product in setting area 1.

A transition to setting area 1 by remote Advanced-
control from the host PC causes the '
level indicator on the front panel to
indicate the product is at the initial
setting level. To return to the opera- level
tion level, usethe[ ] key.

* At the calibration level, the product refuses cc
from the host PC.
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I CHAPTER 7 COMMUNICATIONS

7.9 Commands and ResponseSmme———

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

Comman

Variable Bit
MRC SRC type Address position No. of elements
| "01" | "01"| "c0"| "0001" | "00"| "0001"

This command reads the current process val ue.

Use this command when the product isin 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

< Respons |

| "o1" | "01"| "0000" Process value |

B Read Status

Comman

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

Variable Bit
MRC SRC type Address  position No. of elements
| “01" | "01"| "CO"| “0002" | "00"| “0001"

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

Use this command when the product isin setting area 0.
(If the product is in setting area 1 when receiving the command, it returns a
response with the “unknown” status data).

MRC SRC Response code Data

< Respons I

| “01" | "01"| “0000" Status

For details on the status, refer to Section 7.10 Variable Area Map.

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

110




7.9 Commands and Responses I

B Read Remote Input Value

Variable Bit
MRC SRC type Address osition No. of elements Data
Comman P P
| "01"| "02"| "c2"| “0000" | "00"| “0001" Remote input value

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

Use this command when the product isin setting area 0.

(If the product isin 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 cod¢
<Respons I | "01"| "02"| "0000"

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

B Read OUT Set Value

Variable Bit
MRC SRC type Address position No. of elements
Comman
| "o1" | "o1" | noom | | “00" | “0001"
Address Parameter
“‘0001” OUT1 value
“0002” OUT1 upper-limit value
“‘0003” OUT1 lower-limit value
‘0004 OUT?2 value
“0005” QUT2 upper-limit value
“0006” OUT2 lower-limit value

This command reads an OUT set value.

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

MRC SRC Response code Data
<Respons I | "o1" | "o1" | "0000" Threshold
1 1 1 1 1 1

Response code: The code shown above represents normal completion. For
details on the response code, refer to Section 7.5 Read from Variable Area .
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I CHAPTER 7 COMMUNICATIONS

B Write OUT Set Value

MRC SRC Address No. of elements Data
[Comman ) [row[roz|-c| ~~  |wo| ooor | OYTsetvale |

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 isin either setting area0 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 atime, use block access to

the variable area. For details, refer to the tip shown in Section 7.10 Variable
Area Map.

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

MRC SRC Response cod¢
<Resp0ns I | "o1" | "o2" | "0000"
1 1 1 1 1

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

B Read Parameter

Variable Bit
MRC SRC type Address  position No. of elements
Comman
| "o1" | "o1" | | "00" | "0001"
)
g % Variable type Address Parameter
= E “C1” “0000” to “0003" Protect level parameters
8 &) “0000" to “000B” Initial setting level parameters
“‘Cc3” “000C" to “0010” Communication setting level parameters
“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, refer to Section
7.10 Variable Area Map.

This command can be used when the product isin 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
<ReSDOHS I | "o1” | --91--|

“0000" | Parameter

Response code: The code shown above represents normal completion. For
details on the response code, refer to Section 7.5 Read from Variable Area .
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B \Write Protect Level Parameter

Variable Bit
MRC SRC type Address  position No. of elements Data
Comman
| 01" | "o2" | "c1" | | "0o" | "0001" Protect 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 cod¢
<Respons I | "01"| "02"| "0000"

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

B Write Parameter (Setting Area 1)

Variable Bit
MRC SRC type Address ition No. of elements Data
cComman yp position
| "o1" | "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, refer to Section 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.

o
o
=
=
c
=

MRC SRC Response cod¢
<Respons I | "01"| "02"| "0000"

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

InstructionRelated

MRC SRC code information
Comman

| "30" | "05" | "00" | |
1 1 1 1
Related information Description
“00” Communication writing disable
‘01” Communication writing enable

This command enabl es/di sabl es 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 likeare rejected.

This command can be used when the product isin either setting area O or 1.

MRC SRC Response cod¢
Gespons ] [0 o [ oo

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

B Forced-zero Execution/Cancel

InstructionRelated

MRC SRC code information
Comman |

| "30" | o5 | 3" |
Forced-zero Description
“00” Forced-zero cancel
“‘01” Forced-forced-zero execution

This command executes/cancel s the forced-zero operation.

Use this command when the product is in setting area 0. If product isin 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, it

also returns an error.

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

MRC SRC Response cod¢
<Resp0ns I | "30" | "05" | "0000"
1 1 1 1 1

Response code: The code shown above represents normal completion. For
details on the response code, refer to Section 7.7 Operation Instructions.
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B Software Reset

InstructionRelated

MRC  SRC  code information
Comman

[30" [ 05" | "06" | "00"

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 isin either setting area 0 or 1.

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

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

B Move to Setting Area 1

InstructionRelated

MRC SRC code information
Comman
| "30" | "05" | "o7" | "00" |

This command provides atransition 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 isignored.

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 to Section 5.7 Key Protect Setting) when 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 cod¢
(Respons | [ 30 | o5 [ | vooco;

Response code: The code shown above represents normal completion. For
details on the response code, refer to Section 7.7 Operation I nstructions.

<
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B Move to Protect Level

InstructionRelated

MRC SRC code information
Comman

| "30"| "05"| "08"| 00"

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 cod¢
<Respons I | "30"| "05"| "0000"

Response code: The code shown above represents normal completion. For
details on the response code, refer to Section 7.7 Operation Instructions.
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B Read Controller Attribute

MRC SRC
Comman )y [ o]
This command reads the model name and communication buffer size of the
product.
For addressing, refer to Section 7.10 Variable Area M ap.
The command can be used, irrespective of what state the product isin.
MRC SRC Response code Model name Buffer size
(Respons | |os || [, ., [ oo
Buffer No. of ;
Model name e Input type QOutput type RS Optional feature
“K3GN-NDC” | 48 x24 NPN transistor Relay 2 Communication
“K3GN-PDC” 48 x 24 | PNP transistor Relay 2 Communication
“K3GN-NDT1" | 48 x24 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
islessthan 10 bytes, blanks are used for padding in the model name field.

A fixed value of “0068H” (104 bytes) in buffer sizeis 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.

p=
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B Read Controller Status

MRC  SRC

|Comman )

| "06" | "01"|
1 1

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

Operation Related
MRC SRC Response codestatus informatior

Coo Lo ] -

Operation status Description

“00” Measurement is in progress normally.

Measurement is suspended.
“01” - 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 O
[ofofefofo] | | |

Bit position

Value of bit
Status

(0] 1

No measured valuNot detectel Detected

Display range ovelNot detectel Detected

Not detecte| Detected

If the product is in setting area 1 when receiving the command, it returns a
response with the “unknown” related information.

Input anomaly
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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.
B Read Version
Variable Bit

type osition <
Comman MRC SRC typ Address P No. of element
| “01" | ..01..| ..CO..| 0000 | ..00..| ~0001"

This command reads the product software version.
The command can be used, irrespective of the state of the product.

MRC SRC Response code Data
<Respons I | "01" | "01"| "0000"

Version No.
1 1 L 1 1 1

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

B Echoback Test

MRC SRC Data to be tested

comman } | "08" | "o1" | 0 to87 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 datain 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 to be tested

(Respons | [roe| o | | | | oms7byes
(@]
Qo
9=
Response code s =
=
Response code Error name Description wn Z
“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 s

The variable area of the product is mapped in terms of variable types and addresses as described below.

Variable type CO: Read-only dataincluding process values and status

Variable type C1: Protect level parameters

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

Variable type C3: Initial setting, communication setting, and advanced-function setting level parameters

The address and parameter assignments to each variabl e type are shown below.

Vg/';ge Address Parameter Meaning of set value/Valid range/Description
0000 Version 00000100H
FFFFB1E1H to 0001869FH (—19999 to 99999): Vdid
0001869FH (99999):  Input anomal ous/outside the display range upper
Cco 0001 Currentvalue limit
FFFFB1E1H (-19999): |nput anomalous/outside the display range lower
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_Jojo] | o | | [ofofo] o] | | |
Value of bit
Status
(0] 1

The event input is ON No measured valy Not detectedq Detected

only when the input Display range ove Not detecteq Detected
type is set to "analog’
and assigned "HOLD'|. Input anomaly Not detected Detected

Otherwise, it is OFF.

Event input OFF ON
=0 Comparative outpu OFF ON
D Z
% 8 Comparative outpu| OFF ON
9 S Even If the procuct is PASS output OFF ON
of relay output type,
the PASS output Setting area Setting area | Setting area
status can assume ON
and OFF. Data writing Disable Enable
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Vg'sge Address Parameter Meaning of set value/Valid range/Description
0O0000000H (0): No restriction at the operation/adjustment levels
Operation/ 00000001H (1): “Moveto adjustment level” isdisabled.
0000 adjustment 00000002H (2): Only the process value can be displayed.
lockouts Access viacommunicationsis enabled, irrespective of the value of
this parameter.
0O000000C0H (0): “Movetoinitia setting/communication
setting/advanced-function setting levels” isenabled.
Initial setting/ 00000001H (2): ;:\gjt\)/lzéo advanced-function setting level” is
0001 Corrllgncﬂfsm 'oN 1 00000002H (2): “Movetoinitial setting/communication setting
levels” isdisabled.
Access viacommunicationsis enabled, irrespective of the value of
C1 this parameter.
00000000H (0): OFF: A parameter change by key operationis
enabled.
0002 Setting change | 00000001H (1): ON: A parameter change by key operation is
lockout disabled.
Communication writing is enabled, irrespective of the value of this
parameter.
00000000H (0): OFF: Forced-zero execution/forced-zero cancel is
enabled.
0003 Forced-zero 00000001H (1): ON: Forced-zero execution/forced-zero cancel is
lockout disabled.
Communication writing is enabled, irrespective of the value of this
parameter.
Remote input FFFFB1E1H to 0001869FH (~19999 to 99999) .
0000 value Aninput value iswritten to this variable whenthe product isused asa
digital datadisplay for PLC/PC.
0001 OUT1vaue FFFFB1E1H to 0001869FH (—19999 to 99999)
0002 OUT1 upper-limit | FFFFB1E1H to 0001869FH (—19999 to 99999)
value
Cc2 0003 OUT1 lower-limit | FFFFB1E1H to 0001869FH (—19999 to 99999)
value
0004 OUT2 value FFFFB1E1H to 0001869FH (—19999 to 99999)
0005 OUT2 upper-limit | FFFFB1E1H to 0001869FH (—19999 to 99999)
vaue
0006 OUT2 lower-limit | FFFFB1E1H to 0001869FH (—19999 to 99999)
@)
value Qo
o=
=
Vaiable ; : — & s
type Address Parameter Meaning of set value/Valid range/Description T
00000000H (0): Analog
0000 Input type 00000001H (1): Pulse
00000002H (2): Remote
00000000H (0): 4to 20 mA/0to 20 mA
00000001H (1): 1to5V/0to5V
0001 Analogrange 00000002H (2): %5 V
00000003H (3): +10V
00000000H (0): 30 Hz
3 0002 Input pulse frequency 0000000TH (1): 5 kHz
0003 Scaling input value 1 FFFFB1E1H to 0001869FH (—19999 to 99999)
0004 Scaling display valuel | FFFFB1E1H to 0001869FH (—19999 to 99999)
0005 Scaling input value 2 FFFFB1E1H to 0001869FH (—19999 to 99999)
0006 Scaling display value2 | FFFFB1E1H to 0001869FH (—19999 to 99999)
o FFFFB1E1H to 0001869FH (—19999 to 99999):
0007 Scaling input value When theinput typeis set to "pulse"
L FFFFB1E1H to 0001869FH (—19999 to 99999):
0008 Scaling display value Whén theinput type igset to "pulse”
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Vgl;igle Address Parameter Meaning of set value/Valid range/Description
00000000H (0): aooas
00000001H (1): aoao.a
0009 Decimal point position 00000002H (2): soa.aa
00000003H (3): @a@.oao
00000004H (4): oc.aaoo
00000000H (0): Upper-limit action
000A OUT1 type 00000001H (1): Lower-limit action
00000002H (2): Outside-the-range action
00000000H (0): Upper-limit action
000B OUT2type 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
000E Word length mg g ;g;g
000F Stop bit length 500000011 ?3 Shits
C3 00000000H (0): Non
0010 Perity bits 00000001H (1): Even
00000002H (2): Odd
00000000H (0): OFF
0011 No. of measurements 00000001H (2): 2
for averaging 00000002H (2): 4
00000003H (3): 8
. . 00000000H (0): HOLD
0012 Event input function 00000001H glg: 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 (0.0t0 19.9)
0016 Startup compensationtime | 00000000H to 000003E7H (0.0 to 99.9)
0017 .
100019 (Not assigned) 0000000CH (0)
. 00000000H (0): Greentored
=z ; 00000001H (1): Alwaysgreen
§ 5 001A Display color change 00000002H 8: R ed?gggreen
= L 00000003H (3): Alwaysred
o© 001B Display auto-returntime | 00000000H to 00000063H (0 to 99)
001C Move-to-protect-level time | 00000000H to 00000013H (0 to 19)
001D Send waiting time 00000000H to 00000063H (O to 99)
L [res]
Srlggk access to the variable Separate access Block access

A number of contiguously
addressed variables of the
same type in the variable area
can be accessed at a time.

Start Start

1
L

. Variable typeCO
Variable area read agdress: 0001

command issued| No. of elemer®002

Variable area reafl Variable typeCO
For example, you can read the command issued| Address 0001
current value and the status (for current value)) No. of elemenf001
simultaneously by setting the l

read start address to the

address of the current value
and setting the No. of elements
to 2.

Variable area reafl Variable typeCO
command issued| Address: 0002
(for status) No. of elemen@001

Such an access method is
called “block access”.
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7.11 Communications Control Flow I

7.11 Communications Contrelskievwm—

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.

B 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 |——7_>

A 4
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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I CHAPTER 7 COMMUNICATIONS

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 (Communicatig m
writing enabled)

w NORMAL RESPON#E = [}
o L

=]

pu ]

[N}

.

"CMW" is iIIuminateeL—T

(X

[y
[_[n]n]

A 4

Parameter read comman( ;i}

Wait state

A 4

. NORMAL RESPONSE
< Wait state > o SPO
Communication writing A 4

instruction (Communicatign— Z—yp. Wait state
writing disabled)

NORMAL RESPON

1.
"CMW" goes e#—T

E

a
a
(=]

(=]
-
My
(X
<
g
e’

Commands applicable to thisflow are asfollow.
Applicable commands

Write remote input value
Write OUT set value

Remote input values would often be written with a high frequency.

Y ou should therefore keep “communication writing” in “enable” state and then
continuously write input values. Doing so will shorten the time for
communication writing.

p=
o}
=
=
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(@)

CATIONS

Host PC K3GN

Write Remote Input

Value Command I Z—»

NORMAL RESPON

A 4
Wait state

E

It is assumed that communication
writing has been enabled.
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B Protect Level Parameter Writing
A protect level parameter iswritten according to the following flow.
Host PC K3GN

Communication writing
instruction (Communicatid
writing enabled)

h 4

- NORMAL RESPONBE |o 13300 B
Wait state B a8

"CMW" is iIIuminateel.—T

Operation instruction to move A 4
to protect level Wait state The first parameter at th
protect level is displaye(

A 4
- NORMAL RESPONISE o bl I IS
Wait state 4I|— aF ST C s
v - " is displayec
Parameter write commaury Wait state
v
Wait state NORMAL RESPONBE
Operation instruction fon A 4
software reset Wait state
v I
Wait 2 seconds unti ( Software reset] =] 133- s
the product is soft- B (D338
reset
Communication writing v
instruction (Communicatiq .
writing disabled) Wait state
NORMAL RESPONBE (3 [ J N} g Q
o Ldldo o
=
"CMW" goes eﬁ—T g
=

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 (Communicatid
writing enabled)

Elgo 13 uC g
< Waitstate > 5" ic'3458

"CMW" is iIIuminateeL—T

Action instruction to movq to \ 4 The_ fi_r_St parameter at
setting area 1 — Z—». Wait state the initial setting level
is displayed.
Y NORMAL RESPONEE |20 =
IS . -
Wait state 4I|O— EFe EL Ny :: =
t_

"5" is displayed

A 4
Parameter write commal -
Wait state

A 4
Wait state

NORMAL RESPONBE

on i - v
Operation instruction fon -
software reset Wait state

Wait 2 seconds untl ( Software reset

the product is soft-
reset

v

Communication writing \ 4
instruction (Communicatid
writing disabled)

NORMAL RESPONBE |20 ¢ =) Ji 1= S
< Wait state > T =

ooo
=]
-
e

iy
L
-
-
L™
moo

Wait state

p=
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=
=
(@]
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CATIONS

The following command is applicable to this flow.

Applicable command
Write parameter (settingarea 1)
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B Operation Instruction

An operation instruction is performed according to the following flow.

Host PC K3GN

Communication writing

instruction (Communicatign
writing enabled) ’

o - - ~ O
W NORMAL RESPON}SE 2 l'ﬁ_" -_’0 0_'! 0.' =

"CMW" is illuminatee—]
Instruction f ified ads Y
nstruction Tor specitied a« Wait state

A 4
Wait state

NORMAL RESPONBE

Communication writing \ 4

instruction (Communicatigm—z___,, Wait state
writing disabled)
NORMAL RESPONBE (50 ¢ 0 10 5
a L JdLdna

End

Commands applicable to this flow are shown below.

Applicable commands
Forced-forced-zero execution/cancel
Moveto settingareal
Moveto protect level

o
o
=
=
c
=
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7.12 Programming Examplemm——

B 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.
=0
25
S =
33
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1490

1500  '------- Received data display----------
1510 PRI NT “ RESPONSE: " ; RESP$

1520 GOTO * REPEAT

1530

1540 *EXIT

1550 '========= Term nati on ==========
1560 CLOSE #1

1570 END

® Execution example
The current value of unit No. 00 is read.

RN
SEND DATA: 000000101C00001000001[Z}
RESPONSE: 000000010100000000014F

SEND DATASTXDO 00 0 0101 CO 0001 00 0001 [ETX] [BCC]

No. of elements

Bit position

Read start address
Variable type
MRC/SRC

SID

Sub-address

Node No.

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

Data read
Response code
MRC/SRC

End code
Sub-address
Node No.

o
o
=
=
c
=
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B Protocol Macro

What is the  The protocol macro is a ladder routine that, using a PMCR command, provides
control to the sequence (protocol) of data communications between PLCs or other
protocol  communication devices connected viaRS-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 l— Port 2
—— KGN~ ——
| — |
_ ouTiga3@ '-' '-' DOZERO
RS-485 “EsROAEHE

Set the TERM switch to “ON” and the WIRE switch to “2” and connect a
terminator to the K3GN.

Ladder Thefollowing example is a ladder diagram in which the current process value is
read through communications (with responses) with No. 600 ASCII conversion

Example  according to the standard system protocol “ CompoWay/F for Master Station”.
=0 "Network
% = communication
= o Input command "Protocol macro o
= '<T: condition executable" flagn progress" flag Communication port O
8 &) 000000 A20200 191915 Serial port 2
Destination address E1
—I i i i /I,{/ PMCR (serial communication board)
#O2E1
#0258— Sequence No. 0258H (= 600)
comNn?ngé;fion D01000— First word address for transmissic
error” flag D01500— First word address for reception d
A21900
—I = FAL(06) oi

Placing the “read process value” command in D0100 or a higher-numbered
location causes the process value to be stored in D0152 ~ D0153.

If a communication error occurs, an FAL command (fault analysis command) is
executed.
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® Data transmission word assignment

Node Sub- Variable Bit
STX No. addressSID MRC SRC type Address position No. of element&£TX BCC
|02|+ "o1" | "00" | O| "o1" | "o1" | "Co" | "0001" | "00" | "00oo1" |03|-| |
1 1 1 1 1 1 1 1 1 1 1 1
\ A /
1
D01000 0007|— No. of transmission words (DO1@IXL006)
» DO01001 0001|—Node No. of K3GN: 1
» D01002 0101|—CompoWay/F command: Variable area read
D01003 0010|—No. of bytes transmitted: 16
—— > DO01004 CO000 ) ) o
DO1005 0100 Variable type, read start address, bit position,
No. of elements
D01006 0001,

® Data reception word assignment

Node  Sub- End
STX No. address code MRC SRC Response code Data ETX BCC

|02I+ "o1" | "00" | | "o1" | "o1" | | Process value |03|-| |
I I I I I I I I I I 1 I I 1 1
| \ /
D01500 0004 —No. of reception words (D01500 to D01503)
» D01501 — Response code
L» D01502
]—Current process value

D01503

o
o
=
=
c
=

129







CHAPTE

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.

8.1 User Cdlibration 126

8.2 User Cdlibration Processes 128
Connection of the Product to a STV/Calibration Procedure
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8.1 User Calibration s

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, origina 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.prod.uct isin the change state. o
Calibration data cannot be saved normally unless calibration values 1 and 2 are
data  pothspecified.
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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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 leve

Aging

Store calibration value
temporarily

Store calibration value
temporarily

=5

Save temporal calibratiol
values

b

Power the product off an<I

again and check for prop
operation

<5

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.
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I CHAPTER 8 USER CALIBRATION

8.2 User Calibration ProcesseSmmm——n

B Connection of the Product to a STV

Operation power
24VDC

Operation power
24vDC
STV STV

For calibration of voltage range For calibration of current range

Connect a STV (standard voltage/current generator) to appropriate terminals as
shown above.

Use a STV that has accuracy appropriate to the precision of the product.

B Calibration Procedure

Takethe following steps for user calibration.

Move to the Procedure

Calibration

Level A. At the advanced-function setting level, pressthelc2] key.

- Parameter £ Aaw 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. Pressthe>] key.

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

C. Pressthe[>] key again to allow the password to be changed.

D. Usethe[>] and keys to enter a password of “01201” .

=
o
'—
<
[
o
-
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O

E. Pressthel<l key to save the password.

- If the password is correct, the product enters the calibration level.

- If the password isincorrect, the product remains at the advanced-function setting
level and its main indicator displays the next parameter.
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8.2 User Calibration Processes I

At the
Calibration

| aval

1

.

om g == O oo = omp
8F L iows ar g LAY

4

Incorrect
password entered

Next parameter at
advanced-function

Use>]andAze=rdto enter th
specified password.

Correct password entere

setting level Calibration levd

ooa
8

[

L
g
ooo

4 appears, indicating the product is
at the calibration level.

Procedure

A. Follow the above steps to move to the

calibration level.

- An aging timer count will appear on the main
indicator.

- The aging timer is a 30-minute timer and counts
down to 0.

- If auser cdibration record is found, a calibration
record mark will appear.

B. Perform aging until the aging timer counts
downto O.
(If the STV needs an aging time longer than 30
minutes, continue aging until the aging
requirement of the STV is satisfied).

- If you pressthelcel key in the middle of timer
counting, aging is skipped and the parameter of
calibration value 1 is displayed on the main
indicator.

C. Pressthel= key to display the parameter of
calibration value 1.

- 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.

D. Pressthe[>] key to display the set value of the

parameter.

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

E. Usethe STV to provide areference signal

corresponding to calibration value 1.

- For the value of reference signals, refer to the
table on the next page.
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Calibration record m:
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— "T" is illuminated

"SV" is illuminatec
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I CHAPTER 8 USER CALIBRATION

"T" starts blinkin

—
F. PresstheAusd key. Aed B W C oo
R =
- The teaching indicator will start blinking,
indicating the reference signa is given to the
product.
G. Pressthe®iz=d key again to temporarily store s YEFRS
calibration value 1.
- If you pressthel<=] key instead of thePzd key,
calibration value 1 is not stored and the
parameter of calibration value 2 is displayed on
the main indicator.
H. Pressthel<al key to display the parameter of % E n_:‘::c'n:c F:E

calibration value 2.

|I. Repeat stepsD to H to temporarily store
calibration value 2.

ooo
=]
{ ]
[
=

ooo

- Parameter 5t~ will appear on the main indicator,
indicating the temporal calibration values can be
saved.

- This parameter does not appear unless both
calibration values 1 and 2 have been stored

temporarily.
J. Pressthe>] key to display the set value. % E nE;E
- né will appear on the main indicator. SV'is illuminate
K. Pressthe[>] key again. % = E]

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

o
[
o

Gi
4

L. PresstheA%=rd key.

- HE5 will appear on the main indicator.

™
ool

M. Pressthel<a key.

ooo

ooo
=g

- The calibration values are saved.

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

Calibration record m:

=
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N. Power the product off and on again to exit

from the calibration level, and check for proper
operation.

® Analog ranges and parameters/reference signals

Calibration value 1 Calibration value 2
Analog range Parameter | Referencesignal | Parameter | Referencesignal
41020 mA YR 400 mA cinA 20.00 mA
1to5V . 1.000V S 5.000V
5V Sy 5.000V -5y —5.000V
+10V [ 10.000V - iy —10.000V
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CHAPTE

9 TROUBLESHOOTI
NG 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 Indications 132
9.2 Troubleshooting Table 133
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I TROUBLESHOOTING GUIDE

9.1 Error Indications wwowmseeeemmn

i nla?c\go i nlt\j/: 2;2 o Error description Remedy
RAM error Turnthe K3GN off and on again.
- If theerror persists, RAM needsto be
replaced.

(Off) Bl - If the product isrestored to normal
operation, the error was possibly caused by
noise interference. Check for noise source
near the product.

EEPROM error Turnthe K3GN off and on again.
- If the error persists, EEPROM needsto be
replaced.

5 Bl - If the product isrestored to normal
operation, the error was possibly caused by
noise interference. Check for noise source
near the product.

The product received an analog value Supply analog valuesthat fall withinthe
that fell outside the measuring range of measuring range.
the selected analog range. . .
The measuring range of each analog rangeisas
follows.
Analog range Mesasuring range
CF-- 4t0 20 MA 0to 22mA
blinking lto5v 0to 5.5V
(Off) at +5V -55t0 55V
intervals +10V —11to 11V
of 0.5s
Y ouwill seethisindication whenturning | Attheinitial setting level, select an input type
onthe product at thefirst time after and an anal og range according to your
purchasing. This is because the input application.
signal valueisO mA at that time even
though the range isfactory setto 4to 20
mA.
gogoo | Thescaling display value exceeds99999. | Enter an appropriate scaling input val ue.
blinking
(Off) o d The scaling factor may be inappropriate.
intervals Review the scaling factor at theinitial setting
of 0.5s level.
4ogog | Thescaling display valueislower than Enter an appropriate scaling input value.
blinking | —19999.

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

9.2 Troubleshooting Tablemm s ——————

Symptom Probable cause Remedy Re;grgfce
The forced-zero functionis The“inputtype’ parameter is The forced-zero functionisnot | 50
inoperative even though the Set to“pulse’. available.
key is pressed. 95
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” | 80
protect level even thoughthel ] | parameter issettoavaluemore | parameter to an appropriate
+[c@l isheld down for 5 seconds. | than 5. value.
Readoutsvary greatly or The “input-pulse frequency If the input pulse frequency 52
decrease with increasing range” parameter issetto* 30 exceeds 30 Hz, set the “input-
rotational speed. HZ'. pulse frequency range’ 93
parameter to“5kHZ".
Theinput pulse frequency Lower theinput pul se frequency
exceeds 5 kHz. to5kHz or less.
Notethat the product does not
generate an out-of-rangeerror if
the input pul se frequency
exceeds 5 kHz.
Readouts vary or areincorrect The pulse width of ON/OFF Supply the product with pulses | 93
even when the rotational speedis | signalsistoo small. that have awidth specifiedin
low. thismanual.
The product cannot recognize
input pulses correctly unless
their width is as specified, even
if therotational speedislow.
The mainindicator reads O when | The “auto-zerotime” parameter | Set the “auto-zero time” 71
therotational speedislow. issettoavauethatisnot more | parameter to avalue exceeding
than the maximum timeinterval | the maximum time interval of 0]
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 Re;earga;ce
The product continuesto read The set value of the “startup Set the “startup compensation 74
“00000" on the main indicator compensation timer” parameter | timer” parameter to an
since powered on. istoo large. appropriatevalue. 0
When the input typeisset to
"pulse", the startup
compensation time can be set to
up to 99.9 seconds.
The “processvaue hold” Cancel “processvauehold”. A
function is active. If the event input terminal is
used for “processvaluehold”,
powering on the product inthe
ON state of the termina will
result in areadout of “00000",
which isretained unlessthe
terminal turnsoff.
The event/pulseinput terminals | The making residual current Use such input equipment that 13
cannot beturnedonor off atall | and/or breaking leakage current | conformsto the requirements of
or sometimes. of input equipment areoutside | the making residual current and
the specified limits. breaking leakage current
specifications.
Otherwise, the product cannot
detect the ON/OFF signalsfrom
input equipment.
The product doesnot return Wiring isincorrect. Check wiring for correct 14
responses at al to the host PC. connection and A/B polarity.
The command frame containsa | Specify acorrect unit No. 101
wrong unit No. Otherwise, the product will not
return aresponse to the host PC.
Comparative output does not Theset value of the“hysteresis” | Set the “hysteresis” parameter 69
turn off even when a process parameter istoo large. to an appropriate value.
value goes back to normal. 97
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I APPENDIX
Specifications B
B Ratin gs
Supply voltage 24\/DC
Operating voltagerange | 85% to 110% of the rated supply voltage
Power consumption 2.5W max. (at max. DC load with al indicatorsit)
(see note)
Insulation resistance 20 MW min. (at 500 VDC) between external terminal and case.
Insul ation provided between inputs, outputs, and power supply.
Dielectric withstand 1,000 VAC for 1 min between external terminal and case.
voltage I nsulation provided between inputs, outputs, and power supply.
Noise immunity +480 V on power supply terminalsin normal mode, £1,500 V in common mode, +1 s,
or 100 nsfor square-wave noise with 1 ns
Vibration resistance Malfunction: 10to 55 Hz, 10 mineachin X, Y, and Z directions; acceleration: 9.8 m/s
Destruction: 10 to 55 Hz, 30 min eachin X, Y, and Z directions; acceleration: 19.6 m/s”
Shock resistance Malfunction: Modelswith transistor outputs: 196 m/s” for 3timeseachin X, Y, and Z
directions
Modelswith relay contact outputs: 98 m/s’ for 3timeseachin X, Y, and
Z directions

Destruction: 294 mvs” for 3timeseachin X, Y, and Z directions

Ambient temperature Operating:  —10°C to 55°C (with no condensation or icing)

Storage: —25°C 10 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 classA
Emission AC Mains: EN55011 Group 1 classA
Immunity ESD: EN61000-4-2: 4-kV contact discharge (level 2)
8-kV ar 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 (0.15to 80 MHz) (level 3)

Immunity Burst: EN61000-4-4: 2-kV power line (level 3)
2-kV 1/0 signd-line (level 4)
Approved standards UL508 (pending), CSA22.2 (pending); conforms to EN50081-2, EN50082-2, EN61010-

1 (IEC1010-1); conformsto VDE106/part 100 (Finger Protection) when the terminal
cover is mounted.

Weight Approx. 100 g

Note: A operation power supply capacity greater than the rated capacity is required when the Digital Panel Meter is
turned ON. Do not forget to take thisinto consideration when using several Digital Panel Meters. When power
issupplied, al indicatorswill light and outputs will be OFF. When using startup compensation time operation,
the display will read “00000” and al outputswill be OFF.
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APPENDIX I

B Input/Output Ratings

Relay Contact Output
(Incorporating G6K Relays)

Item Resistiveload (cosg = 1)
Rated load 1Aa30VvVDC

Rated carry current 1 A max. (at COM terminal)
Max. contact voltage 60 VDC

Max. contact current 1A (at COM terminal)
Max. switching capacity DVA

Min. permissible load 10mv, 10 nA

(Plevel, reference value)

Mechanical life

50,000,000 times min. (at a switching frequency of 36,000 times/hr)

Electrica life
(at an ambient temperature of 23°C)

100,000 times min. (at the rated load with aswitching frequency of 1,800
times/hr)

Transistor Output

Rated |oad voltage 24VDC
Max. load current 0 mA
L eakage current 100 mA max.
B Communications
Item 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 val ues, enabl e/disable the writing
tothe K3GN of datathrough communications, forced-zero control, and other data.

B Measuring Ranges

Process Voltage/Current Inputs

I nput Measuring range M easuring accuracy Input impedance Display range
DC voltage 1.000 to 5.000 V/ +0.1% FS +1 digit 1MW min. —19999 to 99999
0.000 to 5.000 V max. (at 23+3°C) (with scaling
—5.000 to 5.000 V 10.1% FS 1 digit function)
—10.00t0 10.00 V max. (at 23+5°C)
DC current 4.00 to 20.00 mA/ +0.1% FS+1 digit 60 W
0.00 to 20.00 mA max. (at 23+3°C)
No-voltage Contact/Open Collector Inputs
Input Measuring range Mea(s;rggigzgracy Displayable range
No-voltage contact (30 Hz max.) with 0.05t0 30.00 Hz +0.1% FS £1 digit max. | —19999 to 99999
ON/Off pulse width of 16 msmin. (with scaling function)
Open collector (5 kHz max.) with 0.1t05000.0 Hz
ON/OFF pulse width of 90 ns min.
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Digital Data Display (By RS-485 Communication)
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| Displayable range

| 19999 to 99999

B Characteristics

Input signal

Processvoltage
(L1to5V,0t05V, 5V, £10V)

Process current
(4to 20 mA, 0to 20 mA)

No-voltage contact

(30 Hz max. with ON/OFF
pulse width of 16 msmin.)
Open collector

(5 kHz max. with ON/OFF
pulse width of 90 ns min.)

Digital datadisplay (by RS-
485 communication)

A/D conversion
method

Doubleintegral method

Sampling period 250 ms —
Display refresh Sampling period (sampling times multiplied by number of averaging timesif average
period processing isselected.)

Pulse measurement
method

Periodic measurement

Connectable — ON residud 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 ableto 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 “—" isdisplayed automatically with anegative input signal.

Zerodisplay L eading zeros are not displayed.

Scaling function Programmable with front-panel key inputs (range of display: —19999 to 99999). The decimal

point position can be set asdesired.

Externa controls
(seenote 1)

HOLD: (Measurement value
held)
ZEROQ: (Forced-zero)

HOLD: (Measurement value
held)
ZEROQ: (Forced-zero)

Hysteresissetting

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
Communicationswriting control (communications output models only)
Forced-zero set with front Startup compensation time Forced-zero set with front
panel keys (0.00t099.95) panel keys
Control inputs (HOLD/ Auto-zerotime (0.0t0 19.9 s) | Control inputs (HOLD/
ZERO) selection viafront ZERO) selection viafront
panel keys panel keys
Field cdibration
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

Dédayin
comparative
outputs (transistor
outputs)

750 ms max.

Enclosure ratings

Front panel: NEMAA4X for indoor use (equivaent to | P66)

Rear case:
Terminals:

|EC standard | P20
|EC standard | P20

Memory protection

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

Note 1: The minimum input time for control signalsis 80 ms.
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Parameter List

Usethislist to note your set values.

Level Parameter Indication Setting range Default | Unit | Setvalue
Operation/adjustment lockouts | SRFE a~7 3]
Initial setting/communication | - "
Protect Iogckouts cLPE §-¢ !
Setting change lockout MEPE oFFlan ofF
Forced-zero lockout =rPE oFFlan aFF
OUT1value H 49559 ~ 59559 99539
OUT1 upper-limit value allk H 45599 ~ 995955 55599
Operation OUT1 lower-limit value aU& i 49559 ~ 595359 45955
OUT2 value EaUl:E' 4595599 ~ 55559 49555
OUT2 upper-limit value allkdH 49555 ~ 95555 95553
OUT2 lower-limit value otk 495599 -~ 55359 49553
Adjustment Communication writing LAYt " Flan afF
[nput type L=k AnRLLIPULSEI-nE AnALL
Analog range rARLE H- E' {-5/5/ 10 H-24
Inputpulsefrequency range | P-F-E an /SI-‘ CH Hz
Scaling input value 1 crf ! 45959599 ~ 895535 4d
Scaling display value 1 d5F 459559 ~8585=% oo
Scaling input value 2 crPs 4558585 - 9958539 2n.an
Scaling display value 2 dsP2 49955 ~ 95555 2ann
Initial setting Scaling input value C AP 495595 ~ 5959555 Soonn
Scaling display value dSP <9995 ~ 995995 oooon
. . - ooooo/ooooo/ono.oo/
Decimal point position aF cooa.olacaon oo0.00
OUT1 type allk Lk HollalHi-La He
OUT2type allkdk HolalHi-La La
Moveto advanced-function -- ooo _ oo "
setting level - 49559 -~ 59559 ¥
Communication unit No. U-na ~99 !
. Baud rate hP5 22 MBS A5 S8 kbps
CommuniCation—ord Tengt LEn ] T bt
Stop bit length ShoE e c bit
Parity check PrkY monkE [EuEnladd Eufn
Parameter initialization cack afFlan afF
No. of 'gle:;gﬁ'jg‘m‘“or Aul GFFI2HIB GFF | times
Event input function selection | EuEnk Hald/zEra Hald
OUT1 hysteresis HY5 ! ~ 5959 !
OUT2 hysteresis HY5S ~ 58585858 !
fur'?::('gi\tl)in;;?i_ng Auto-zero time AUka.:Z 0.0~ 185 59 s
Startup compensationtimer | 5-kar 04o-~-5838 oo s
Display color change Calar |bras r/urn/r Ed-LirEd| Lrn-r
Display auto-return time rEt o-~58%9 i s
Move-to-protect-level time Pri o-~15 5 s
Send waiting time Sd-t 4-~8% cd ms
Moveto calibration level T 7‘9959 95395 o
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ASCII Code Table s

S 1 2 6 7
0 NUL DLE | SPACE P
1 SOH DC1 ! a q
2 STX DC2 “ b r
3 ETX DC3 # C S
4 EOT DC4 $ d t
5 ENQ NAK % e u
6 ACK SYN & f v
7 BEL ETB : g W
8 BS CAN ( h X
9 HT EM ) y
A LF SUB * z
B 2 ESC + k {
C FF FS , |
D CR GS - m }
E SO RS n ~
F S us / 0 DEL
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adjustment [eVEl. ... 40
advanced-function Setting..........ccouveeeneeernerernernenns 33
advanced-function setting level ... 40
APhADELS ... s
analog input

analog photoel CtriC SENSOF .......ccvveeeveveeeieiereieieieinnns 20
ANA0Q FANGE.....c.ccteereeereeeete e sesseneees 51, 114
ASCI CharaCter ........occuveeeereerreerrereseereseiseseseeeseiees 97
BULO-ZENO .o 86

AULO-ZErO FUNCLION ... 24
AUEO-ZENO LMt 68, 115
AVErage ProCESSING.....covuerrieeriermriressesesersesessesesesennees 87

display auto-return time..........cceveeeervecrrecernenns 74, 115

diSPlay COION ...t 72

display color change.......c.ccoceeeveveceeresccrernnnes 93, 115
E

echoback test

event input

B
DAUA FALE ... 115
2] TR 97, 98

C
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changestate
chattering noise removal ...........cococevveveenereccenenenns 83
check and change OUT set value.......ccccvevvereirenenns 45
clearing all parameters........cooovveeeveneseeseressesnenenns 62
COMMENG FrAME ..o s 97
COMMEANA LEXT ... 97
commands and reSPONSES .........cceeeeereeeerreemereesernens 105
COMMUNICALION ..t 14
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COMMUNICatioN SELtING......cccvevveeecierereee e 3
communication setting level..........ccvvevcevceninenns 40
communication specification...........coceerereeeenenenns %
communication UNit NO........ocreeereeeniereeeeeeeeeeens 115
COMMUNICatioON WITING ..vveveeeeereeereerereseeeeeeseesrenes 109
communication writing (setting area0)................. 117
COMPArative OULPUL ........c.covereeeeeerereeeeerereeenens 2,14, 91
COMPOWAY/F...oeereereeireesesesse e %
CONLACE OULPUL ... 5
current leakage with transistor turned ON .............. 13
CUITENE VAIUB.......eciieeeeeereeee e 113

D
decimal point position.........cccveeenereceenesennas 58, 115

AIMENSIONS. ... 10

event input FUNCLION ........cvvevecreeeee s 115
event iNPUL/PUISE INPUL ..o 5
F
FINS et %
forced-forced-zero execution...........ccccveeeeuerrenennes 103
{01001 0 o= (o T 46, 88, 90
forced-zero Cancel.........ovevveceivevecesesee e 103
forced-zero execution/cancel..........ccocvveeeererenens 109
forced-zero 10CKOUL .......ccuvevececrrreeerreeeinnas 48, 114
FrAME s 97
H
hexadecimal number............cooorncrnncrreee 97
NYSLEIESIS ... 20, 66, 92
I
/O CIFCUITS vttt 5
I/O terminal CoNNECLioNS.........ccccecevveevenecereseeie s 12
initial SEttiNg....cccoveeceereeee e 30, 38
initial setting levVel........cccevvecececce e 40
initial setting/communication lockouts........... 48, 114
INPUL CIrCUit diagrams .......coeeeeerereeeevereseeesesesesereens 5
input pulse freqUENCY ......ccoevverecerereseerereeeeens 82, 114
INPUL FANGE OVET ... 30
INPUL LY PE. et 50, 114
input-pulse frequency range..........ccoweeeerveerreserrenns 52
INPUSN CUMTENT ..o 19
INSLAH AL ON......cveeeeceecce s 10
installation Procedure...........ooieninnnerssssssnnnns 11
internal block diagram..........cccoevvecevvecccnescccenees 6
K
KEY PrOLECE ...ttt 48




PMCR command.........ccocoeeveeereeeeseeeeeeseeeee s 123

L
[EVEIS ...
[ToT=Te [
load current............c.......
lower-limit action..........ccccceveveecerrenennens
MAIN FEALUINES ..ottt
MEASUNEIMENT ......vuverereeeseetsese e sseesnes
Model number legend
MONITOr SEALE ......vceeeceeeretree s
move to protect level.........cvvvcevverecerenenns
move to setting area 1
move-to-protect-level time........coevveeveverenees 76, 115
MRC ...ttt esssesnees N9
MRES ...ttt sessssessssessesessssssssssessssesnnes N9
N
N88 BASIC
NOAE NO....oiiirirre e
number of measurements for averaging........... 63, 87
NUMEITCS....eoeeee ettt a4
O
OFF leakage CUreNt.......c.coveverrerie s 13
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