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Preface

Thank you for purchasing our 4 points analog I/O module [QAM1-4].

This manual contains instructions for the mounting, functions, operations and notes when operating the 4
points analog I/O module [QAM1-4].

To prevent accidents arising from the misuse of this instrument, please ensure the operator receives this
manual

Notes

« This instrument should be used in accordance with the specifications described in the manual.
If it is not used according to the specifications, it may malfunction or cause a fire.

* Be sure to follow the warnings, cautions and notices. If they are not observed, serious injury or malfunction
may occur.

» The contents of this instruction manual are subject to change without notice.

+ Care has been taken to ensure that the contents of this instruction manual are correct, but if there are any
doubts, mistakes or questions, please inform our sales department.

* This instrument is designed to be installed on a DIN rail within a control panel indoors. If it is not, measures
must be taken to ensure that the operator does not touch power terminals or other high voltage sections.

* Any unauthorized transfer or copying of this document, in part or in whole, is prohibited.

» Shinko Technos Co., Ltd. is not liable for any damage or secondary damage(s) incurred as a result of using
this product, including any indirect damage.

SAF ETY P RECAU TIO N S (Be sure to read these precautions before using our products.)

The safety precautions are classified into categories: “Warning” and “Caution”.
Depending on circumstances, procedures indicated by A Caution may result in serious consequences,
so be sure to follow the directions for usage.

Procedures which may lead to dangerous conditions and cause death or

A Warnlng serious injury, if not carried out properly.

Procedures which may lead to dangerous conditions and cause superficial

A Caution to medium injury or physical damage or may degrade or damage the product,
if not carried out properly.

A Warning

» To prevent an electrical shock or fire, only Shinko or qualified service personnel may handle the inner
assembly.

» To prevent an electrical shock, fire, or damage to instrument, parts replacement may only be
undertaken by Shinko or qualified service personnel.

A Safety Precautions

To ensure safe and correct use, thoroughly read and understand this manual before using this
instrument.

* This instrument is intended to be used for industrial machinery, machine tools and measuring
equipment. Verify correct usage after purpose-of-use consultation with our agency or main office.
(Never use this instrument for medical purposes with which human lives are involved.)

+ External protection devices such as protective equipment against excessive temperature rise, etc.
must be installed, as malfunction of this product could result in serious damage to the system or injury
to personnel. Proper periodic maintenance is also required.

» This instrument must be used under the conditions and environment described in this manual.
Shinko Technos Co., Ltd. does not accept liability for any injury, loss of life or damage occurring due
to the instrument being used under conditions not otherwise stated in this manual.




A\ Caution with Respect to Export Trade Control Ordinance

To avoid this instrument from being used as a component in, or as being utilized in the manufacture of
weapons of mass destruction (i.e. military applications, military equipment, etc.), please investigate the
end users and the final use of this instrument.

In the case of resale, ensure that this instrument is not illegally exported.

Precautions for Use

1.

Installation Precautions

A Caution

This instrument is intended to be used under the following environmental conditions (IEC61010-1):
* Overvoltage Category I, Pollution degree 2
Ensure the mounting location corresponds to the following conditions:
* A minimum of dust, and an absence of corrosive gases
* No flammable, explosive gases
* No mechanical vibrations or shocks
* No exposure to direct sunlight, an ambient temperature of -10 to 50°C(14°F to 122°F) that does not
change rapidly, and no icing
* An ambient non-condensing humidity of 35 to 85%RH
* No large capacity electromagnetic switches or cables through which large current is flowing
* No water, oil or chemicals or the vapors of these substances can come into direct contact with the
unit.
*  When installing this unit within a control panel, please note that ambient temperature of this unit —
not the ambient temperature of the control panel — must not exceed 50°C (122°F).
Otherwise the life of electronic components (especially electrolytic capacitor) may be shortened.
* Avoid setting this instrument directly on or near flammable material even though the case of this
instrument is made of flame-resistant resin.

. Wiring Precautions

/A\ Caution

* Do not leave bits of wire in the instrument, because they could cause a fire and malfunction.

*  When wiring, use a crimping pliers and a solderless terminal with an insulation sleeve in which an M3
screw fits.

» The terminal block of this instrument has a structure that is wired from the left side.
Be sure to insert the lead wire into the terminal of the instrument from the left side and tighten the
terminal screw.

+ Tighten the terminal screw using the specified torque. If excessive force is applied to the screw when
tightening, the screw or case may be damaged.

* Do not pull or bend the lead wire with the terminal as the base point during or after wiring work.
It may cause malfunction.

» This instrument does not have a built-in power switch, circuit breaker and fuse. It is necessary to
install a power switch, circuit breaker and fuse near the instrument.
(Recommended fuse: Time-lag fuse, rated voltage 250 V AC, rated current 2 A)

*  When wiring the power supply (24 VDC), do not confuse the polarities.

* Do not apply a commercial power source to the sensor which is connected to the input terminal nor
allow the power source to come into contact with the sensor.

» Use the thermocouple and compensation lead wire that match the sensor input specifications of the
instrument.

» Use a RTD of 3-conducting wire type that meets the sensor input specifications of this instrument.

+ Separate the input line (thermocouple, RTD, etc.) from the power line and load line.




3. Operation and Maintenance Precautions

/A\ Caution

* Do not touch live terminals. This may cause electrical shock or problems in operation.

» Turn the power supply to the instrument OFF when retightening the terminal or cleaning.
Working on or touching the terminal with the power switched ON may result in severe injury or death
due to electrical shock.

* Use a soft, dry cloth when cleaning the instrument.
(Alcohol based substances may tarnish or deface the unit.)

+ Asthe panel part is vulnerable, be careful not to put pressure on, scratch or strike it with a hard object.

@ The following abbreviations are used in the text, figures, and tables of this manual.

Symbol Term
PV Process variable (PV)

@® About description of reference page

In the case of "Refer to 2-2.", it is described as (P.2-2).

@ How to read this manual
* When connecting to host computer
Refer to “1 Overview” to “12 Operation”.

Refer to “15 Action Explanation” to “18 Troubleshooting” as necessary.

» When connecting to PLC
Refer to “1 Overview” to “3 Name and Functions” and “13 Communication with PLC Using SIF
Function”.

Refer to “15 Action Explanation” to “18 Troubleshooting” as necessary.

* When connecting to CUnet
Refer to “1 Overview” to “3 Name and Functions” and “14 CUnet Communication”.

Refer to “15 Action Explanation” to “18 Troubleshooting” as necessary.
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1 Overview

1.1 Overview of Analog I/O Module QAM1-4
This instrument is a 4 points analog I/O module.
A multi-point measurement system can be configured via a host computer or PLC.
A maximum of 16 instruments can be connected to the BUS, and a maximum of 64 points can be

measured.One block connected to BUS is called "1 unit".
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1.2 Description of Module
Analog I/0 module with 4 points specifications.
Terminal block type with 4 individual I/O channels.
The following options are available.
» Power supply / communication option
With power supply / upper communication function

With power supply / CUnet communication function

Depending on whether have the option, the panel design differs.
There is a triangle mark on the upper left of the panel, when the power supply / communication option is
not available.

QAM1-40 H L LT T T T T1T]

triangle mark

i
:

:

;

D
B s
:

!

a

|

(Fig. 1.2-1)
QAM1-4P - - T [T T T 117 , QAM1ACLH H T TTTTTT]
With power supply / With power supply /
upper communication function CUnet communication function
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1.3 System Configuration
1.3.1 Connecting to Host Computer
When connecting to the host computer, one analog I/O module QAM1-4P (with power supply / upper
communication function) is required for host communication.
The second and subsequent power lines to the control module are BUS-connected by the connector.
For the second and subsequent control modules, use the analog I/O module QAM1-40 (no power
supply / communication option).

Maximum of 16 control modules can be connected.

Configuration example of host computer and QAM1-4P, QAM1-40

Maximum of 16 control modules

RS-485

N
[\

Host computer Analog I/0 module QAM1-40

(no power supply / communication option)

Analog 1/0 module QAM1-4P

(With power supply / upper communication function)

(Fig. 1.3-1)
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A maximum of 16 units can be connected by connecting the communication expansion module

QMC1s.

Refer to communication expansion module QMC1 instruction manual for detail.

Configuration example of host computer and QMC1, QAM1-40

Maximum of 16 control modules

RS-485

[als
[\

Host computer

Analog I/0 module QAM1-40

Communication expansion module QMC1

Maximum of 16 control modules
A

(no power supply / communication option)

Analog I/0O module QAM1-40

I Communication expansion module QMC1
|
1

Maximum of 16 control modules
A

(no power supply / communication option)

Analog I/0 module QAM1-40
(no power supply / communication option)

Communication expansion module QMC1

1-4
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(Fig. 1.3-2)
1.3.2 Connecting to PLC

(1)  When connecting to MELSEC Q, QnA series by Mitsubishi Electric Corporation
When connecting to the MELSEC Q, QnA series by Mitsubishi Electric Corporation, one control

module QTC1-2P (with power supply / communication option) or QTC1-4P (with power supply /
communication option) is required for upper communication.

Use the SIF function (Smart InterFace, programless communication function) (P.13-1).

The second and subsequent power lines to the analog I/O module are BUS-connected by the
connector.

For the second and subsequent control modules, use the analog I/O module QAM1-40 (no power
supply / communication option).

Maximum of 16 control modules can be connected.

Configuration example of host computer and QTC1-4P, QAM1-40

Maximum of 16 control modules

RS-485

PLC

Analog I/0O module QAM1-40

(no power supply / communication option)
Control module QTC1-4P

(with power supply / communication

(Fig. 1.3-3)
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(2) When connecting to PLC by Mitsubishi Electric Corporation, PLC by OMRON Corporation and
PLC by KEYENCE CORPORATION

When connecting to the PLC by Mitsubishi Electric Corporation, PLC by OMRON Corporation (*)
and PLC by KEYENCE CORPORATION, one communication expansion module QMC1 is
required for upper communication per unit.

The power and communication lines to the analog 1/0O module are BUS-connected with the
connector.

Use the analog I/O module QAM1-40 (no power supply / communication option).

Maximum of 16 control modules can be connected.

(*): When connecting to an OMRON PLC with the SIF function of communication expansion
module QMC1, the RS-485 communication type cannot be used.
Only RS-422A communication type can be connected.

Configuration example of PLC and QMC1, QAM1-40

Maximum of 16 control modules
A

RS-422A
RS-485

PLC
Analog I/0O module QAM1-40
(no power supply / communication option)

Communication expansion module QMC1

(Fig. 1.3-4)
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A maximum of 16 units can be connected by connecting the communication expansion module
QMC1s.
Refer to communication expansion module QMC1 instruction manual for detail.

Configuration example of PLC and QMC1, QAM1-40

Maximum of 16 control modules

A
( \
e h
B
Rs-485 || &
i}
|

PLC

Y
Analog /O module QAM1-40

(no power supply / communication option)

Communication expansion module QMC1

Maximum of 16 control modules

Maximum of
16 units

Y
Analog 1/0 module QAM1-40

(no power supply / communication option)

I Communication expansion module QMC1
|
|
1

Maximum of 16 control modules

Y
Analog 1/0 module QAM1-40

(no power supply / communication option)

Communication expansion module QMC1
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(Fig. 1.3-5)
1.3.3 Connecting to CUnet
When connecting to CUnet, the analog I/O module QAM1-4C (with power supply / CUnet
communication function) is required for CUnet communication.

Maximum of 64 control modules can be connected.

Configuration example of host computer (master board) and QAM1-4C

Host computer Maximum of 64 control modules

(master board)

CUnet

Analog 1/0 module QAM1-4C

(with power supply / CUnet communication function)

(Fig. 1.3-6)
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1.4 Parameter Passing
1.4.1 Using the Analog I/O Module QAM1-4P (with power supply / upper communication function)
When the analog I/O module QAM1-4P (with power supply / upper communication function) is used,

the parameter passing is as shown below.

Host computer QAM1-4P
(1) Set and monitor (2) Controls by
the Analog I/0 > receiving the send
module. data from the host
computer.

(3) Returns response

A

data to the host

computer.

(Fig. 1.4-1)

1.4.2 Using the Communication Expansion Module QMC1
When the communication expansion module QMC1 is used, the parameter passing is as shown
below.
Refer to the communication expansion module QMC1 instruction manual for detail.

Host computer QMC1
(1) Setand monitor (2) Controls by
the Analog I/0O > receiving the send
module. data from the host
computer.

(3) Returns response
data to the host

computer.

A

QAM1-40

(4) Set and monitor (5) Controls by
the Analog 1/0 receiving the send
module QAM1-40. data from QMC1.

v

(6) Returns response
data to the QMCH11.

A

(Fig. 1.4-2)
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2 Model

2.1 Model
QAM1-4 OO UL oo oo
Power Nq option
supply / P With power _supply/ upper
communicat co'mmunlcatlon function
ion option | C With power §upply/ QUnet
communication function

Wiring type T Terminal block type

-0 Input 4 points
I/0 type (*) -1 Output 4 points

-2 /O 4 points each
Analog output 1 -]
ﬁg::gg gﬂ:gﬂ: g a 0 Refer to output code table
Analog output 4 ]
Analog intput 1 ]
Analog intput 2 ]

Analog intput 3

Analog intput 4

Refer to input code table

(*): Forinput-only type, output code selection is invalid.

For output-only type, input code selection is invalid.

Output code table
Output code Output type
A DC current output 4 to 20 mADC

DC current output 0 to 20 mADC

DC voltage output 0to 1V DC

DC voltage output 1to 5V DC

0
\Y
1 DC voltage output 0to 5V DC
2
3

DC voltage output 0to 10V DC

N (%) No output

(*): Output code N is valid only when 1/O type 0 (input 4 points) is selected.
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Intput code table

Input code Input type Range
K -200 to 1370 °C
K -200.0 to 400.0 °C
J -200 to 1000 °C
R 0to 1760 °C
S 0to 1760 °C
B 0to 1820 °C
E -200 to 800 °C
T -200.0 t0 400.0 °C
N -200 to 1300 °C
PL-1I 0to 1390 °C
Thermocouple C (W/Reb5-26) 0to2315°C
input K -328 to 2498 °F
K -328.0 to 752.0 °F
M J -328 to 1832 °F
R 32 to 3200 °F
S 32 to 3200 °F
B 32 to 3308 °F
E -328 to 1472 °F
T -328.0 to 752.0 °F
N -328 to 2372 °F
PL-1I 32 to 2534 °F
C (W/Re5-26) 32 to0 4199 °F
RTD input Pt100 -200.0 to 850.0 °C
Pt100 -328.0 to 1562.0 °F
DC voltage input | 0to 1V DC -2000 to 10000
DC current input gEI%ezrz]aZEegeEving resistor) 2000 1o 10000
(External receiving resistor) -2000 to 10000
4t020mADC -2000 to 10000
A DC current input éBtlélltz_énr;Tglgng resistor)
(Built-in receiving resistor) -2000 to 10000
0Oto5VDC -2000 to 10000
\% DC voltage input | 1to 5V DC -2000 to 10000
0to10VDC -2000 to 10000
N (%) No input
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2.2 How to Read the Model Label
The model label is attached to the right side of this instrument.

No power supply / communication option

Model

| ——

QAM1-40T-2-AOVIMMAV /

H: MULTI-RANGE [Z: MULTI-RANGE
B: A-MULTI 14: V-MULTI

8‘3‘:,‘0,"’021\,“"'&0': J% 3%;,"&“‘ | Power supply voltage, power consumption

PWR: 24V DC__SW % —— Serial number
No246F05000 4« ——  SF_ RolS

SHINKO TECHNOS CO. LTD. MADE N JAPAN

(Fig. 2.2-1)

With power supply / upper communication function

| Model
QAM1-4PT-2-AOVIMMAY /
i MULTI-RANGE [Z: MULTI-RANGE
B A-MLTI 4: V-MULTI
OF 47020mA DC_02: 0lo20mA DC .
03: Glov DC___04: Ofo5V DC | Power supply voltage, power consumption

PWR: 24V DC_5W & ,
No.246F05000 T Serial number

SHINKO TECHNOS CO. LTD. MADE N JAPAN

(Fig. 2.2-2)
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With power supply / CUnet communication function

f

()
<
TRX TRX 56
CUnet

A
MY
Xy
PWR
TR

Model

| —

H: MULTI-RANGE 12: MULTI-RANGE
B: A-MULTI 14: V-MULTI

0t 4020mA DC 02: 0to20mA DC .
03: OloV DC___04: Olo5V DC | Power supply voltage, power consumption

PWR: 24V DC__5W &
NoZ46F05000 «———  SF__RoiS
SHINKO TECHNOS CO. LTD.  MADE N JAPAN

Serial number

(Fig. 2.2-3)
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3 Name and Functions

3.1 Analog I/O Module QAM1-4

N

T~

D .

OO OO[ 00 OO0 OO OO0 OO0 00 OO0 00

I | o | —  — | o— — — | — — /

]

Base part

No power supply /
communication option

4 ]I II N
7

<

o]

Il

lonanssenpnpga] L

Il

With power supply /
upper communication option

4

Il

Il

%HHHHRHHHHHHHH[ [m ° \;|:|

[©]
(€]

0l

— N 1
Y —
= O ®
[ OOEVT,

s S
DI= O ®
D=6 @
%) [+
+) |5+
+) [+
Oli= |G
OlE |G
+) I+
+) |+
+) [N+

B —

With power supply /
CUnet communication option

5

[N

I ;)

%

g'




Operation indicator

No. | Symbol (color) Name and Function
@ PWR (Green) | Power indicator
* Lights off (always): No power supply to the instrumen
* Lights up (always): Power supply to the instrumen
* Flashing for 500 ms (3 seconds):
Warming up the instrument
* Flashing for 500 ms (always):
Internal failure of the instrument
[When non-volatile IC memory error or ADC (internal
circuit) error]
@ T/R (Yellow) Communication indicator
+ Lights off (always): Communication error (no response) or USB
communication
* Flashing (slow): Communication error (reception error)
* Flashing (fast): Communication is normal
©) 01 (Green) Analog output 1 indicator
Always lights off
@ 02 (Green) Analog output 2 indicator
Always lights off
Q) O3 (Green) Analog output 3 indicator
Always lights off
® 04 (Green) Analog output 4 indicator
Always lights off
@ EVT (Red) Event indicator

 Flashing for 500 ms: Sensor error (overscale, underscale)
* Flashing for 250 ms: Sensor error (input disconnection) or power is
supplied from the computer by USB bus power

Switch and connnector

No. Symbol Name and Function
ADD. Module address setting rotary switch
Rotary switch for module address selection.
The module address is the value of the selected rotary switch plus one.
© USB Console communication connector
Connector for console communication tool cable.
Communication specification setting dip switch
DIP switch for setting communication specifications.
Set the communication specifications such as communication speed, data
bit, parity, stop bit and communication protocol.
a CUnet communication specification setting dip switch

DIP switches for setting CUnet communication specifications.
Set the station address, communication speed, master address, and
number of occupied (OWN) items.
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4 Procedure Before Starting Operation

The procedure up to the start of operation when connecting to a host computer is shown below.

Preparation of A communication program is required to connect and use the host
communication program computer.
Refer to “10 MODBUS Protocol (P.10-1)”, to create the
communication program.
A
Setting Of_ Set the communication specifications such as communication
C;”;g#g;ﬂ%” speed, data bit, and parity.
P Refer to “5.1.1 Selection of Communication Specifications (P.5-
A
Setting of Set the module address.
module address Refer to “5.1.2 Selection of Module Address (P.5-3)".
A
_ Analog I/0 module QAM1-4 to the DIN rail.
Mounting Refer to “6 Mounting (P.6-1)’.
A
- Wire the analog /O module QAM1-4.
Wiring Refer to “7 Wiring (P.7-1)".
A
Connection of Connect the host computer and analog I/O module QAM1-4.
host computer and Refer to “7.5 Connection of Host Computer and Analog I/O Module
analog I/O module AM1-4 (P.7-7Y
QAM1-4 Q (P77

4

Set the specifications such as input parameters and output
parameters.
Refer to “8 Setting of Specification (P.8-1)".

Setting of specification

_ Start operation.
Operation start Refer to “12 Operation (P.12-1)".

(Fig. 4-1)
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5 Communication Parameter Setting

5.1 Communication Parameter Setting
5.1.1 Selection of Communication Specifications

/\ Caution

is not required.
Use it in the factory default (all OFF).

When connecting to the communication expansion module QMC1, the communication specification selection

Use the communication specification setting dip switch on the left side of the instrument to set

communication specifications.

alial T

Communication specification

setting dip switch

OO0 O0O[LO0 00 OO0 OO OO0 00 OO0 OO

ol

(Fig. 5.1-1)

Set the communication speed, data bit, parity, and stop bit.
The factory defaults are as follows.
+ Communication speed
With power supply / upper communication option: 57600 bps
With power supply / CUnet communication option: 38400 bps

+ Data bit: 8 bits
* Parity: Even
+ Stop bit: 1 bit
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(1) Setting of communication speed

Communication specification
setting dip switch Communication speed
1 2
OFF OFF 57600 bps
ON OFF 38400 bps
OFF ON 19200 bps
ON ON 9600 bps

(2) Setting of data bit, parity and stop bit

Communication specification
setting dip switch Data bit, parity and stop bit
3 4 5
OFF OFF OFF 8 bits, Even, 1 bit
ON OFF OFF 8 bits, Even, 2 bits
OFF ON OFF 8 bits, Odd, 1 bit
ON ON OFF 8 bits, Odd, 2 bits
OFF OFF ON 8 bits, None, 1 bit
ON OFF ON 8 bits, None, 2 bits

Dip switches No.6, No.7 and No.8 does not use. Leave it OFF.
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5.1.2 Setting of Module Address

/A\ Caution

When using the SIF function, module addresses should be set to consecutive numbers starting from 1.
When using the MODBUS specification, any number between 0 to F (1 to 16) can be set.

The module addresses are set with the rotary switch.

1

=Y
00
3%

ysg
0
R

JOAM1 Shanke

E[Ol

Module address 1

setting rotary switch 2

10

w.| |G| W&

(Fig. 5.1.2-1)

Use a small flat-blade screwdriver to set the module addresses.

The value obtained by adding 1 to the value of the set rotary switch becomes the module addresses.

Module address: 0 to F (1 to 16)
Rotary switch 0 1 9 A B
Module address 1 2 10 | M 12 16
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6 Mounting
A Caution

When mounting or removing this instrument, be sure to turn off the power supply to this instrument.
* Mount the DIN rail horizontally.
+ This instrument fits the following DIN rails.

Top hat rail TH35 JIS C 2812-1988

35 mm Width: 35 mm

| |
‘ ,_23 mm or more ‘ Height: 7.5 mm or more
| |

— Groove width: 23 mm or more
- |[ a ]'r_—' DIN rail mounting screw height:
6 mm or more
(For DIN rail height 7.5 mm)

Mounting screw height 7.5 mm or more

6 mm or more
(Fig. 6-1)

« If this instrument is mounted in a position susceptible to vibration or shock, mount commercially
available end plate at both ends of the instrument.

* When installing, make sure that the orientation (upper and lower) of this instrument is correct.

* When mounting or removing this instrument on the DIN rail, it must be tilted slightly
Secure a space of 50 mm or more in the vertical direction of the instrument, considering the wiring
space of the power supply/communication line and heat dissipation.

7

50 mm

oll- Q1 o].- o]|F o]|= ClIK o]|- ClIf CliE
F CIE ClF ClF OClIF ClFE ClIF ClE ClIF CliE Qi
¥ CIIF Clif OIF Clif CIF Clif OliF Clif ClF Oli
(e, ;)= Olif OIF Ol OIF Clif OlF Olif OlF Ol
¥ Ol OlIf OIF Olif OlF Ol OIF OlIf OliF Ol
¥ OliF OlIf OliF Ol OliF OlIf OlF OlIf CliF Ol
¥ Cli= Clf Cl& ClE ClF CIE ClF ClF CliE Cli
¥ Cliz Olf OliF Clif OliF Clif CliF Clif CliF ol
£ Oli Olif OIZ OIIf Oli Ol Oli OlIf Ol
« oliz_oli* olZ Oli* OliZ Cli¥ Oliz Oli% 17 ol

50 mm

0

! CI= OlIf OlF ClIf Cli=. ClE Cl= Ol Cl= Oll
¥ OliF OlIf Ol Ol Ol CliF OlF OlIf CliF Oli
¥ CliF OlIf OliF Ol CIF Clif OliF Clif CliF Ol
(SRS’ ciF ol clF ol clF clf olF ol ClF ol
f OliF Olif OlF Ol Ol= Clif = Olif CliF Ol
£ Cl= Olif Ol Olif Cl= Clif Ol Olif CliF Ol
K Cli= OlE OlE ClE CliZ ClE ClE ClE ClE ©ll
£ Ol Ol O1F Olif CIF CliF O1iF Olif CliF Ol
1 oll. Olif OlF Olf CliF Clif OliF. Olif OliF
. Olf OliZ Clf Cli7
i

Olf CIiZ Clif Oli
e =

50 mm

(Fig. 6-2)
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6.1 Selection of Location

Ensure the mounting location corresponds to the following conditions:

A minimum of dust, and an absence of corrosive gases

No flammable, explosive gases

No mechanical vibrations or shocks

No exposure to direct sunlight, an ambient temperature of -10 to 50°C(14°F to 122°F) that does
not change rapidly, and no icing

An ambient non-condensing humidity of 35 to 85%RH

No large capacity electromagnetic switches or cables through which large current is flowing

No water, oil or chemicals or the vapors of these substances can come into direct contact with the
unit.

When installing this unit within a control panel, please note that ambient temperature of this unit —
not the ambient temperature of the control panel — must not exceed 50°C (122°F).

Otherwise the life of electronic components (especially electrolytic capacitor) may be shortened.
Avoid setting this instrument directly on or near flammable material even though the case of this
instrument is made of flame-resistant resin.

6.2 External Dimensions (Scale: mm)
Analog I/0 module QAM1-4

Terminal cover
(Sold separately) DIN rail

® =

QAM1 Totmbn

(Ospizin
H

100

OO0 0000 OO0 00 OO0 OO0 00 OO0 00

& | { o | s e s s s s | s |

W |G| WD WG
] (e K e A e N e K N B A e A e AL )

[

........

30 1.7

Line cap
(Accessories)

85 (4)

(Fig. 6.2-1)
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6.3 Mounting
Mounting to the DIN rail
@) Lower the lock lever of this instrument. (The lock lever of this instrument has a spring structure,
but if lower it in the direction of the arrow until it stops, it will be locked in that position.)
Hook the part 2) of this instrument onto the top of the DIN rail.

Insert the lower part of this instrument with the part 2) as a fulcrum.

®ee

Raise the lock lever of this instrument.

Make sure it is fixed to the DIN rail.

00 0000 00 OO0 OO0 OO0 00 00 00

(Fig. 6.3-2)

Removal from the DIN rail
A1) Insert a flat blade screwdriver into the lock lever of this instrument and lower the lock lever until
it stops.

@ Remove this instrument from the DIN rail by lifting it from below.

00 0000 OO0 OO0 OO0 OO0 OO0 OO0 OO0

r
®
@ 4um T

(Fig. 6.3-3)
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Mounting multiple modules to the DIN rail

This section describes an example of mounting multiple modules on the DIN rail.
Remove the line cap on the right side of the QAM1-4P.
Lower the lock lever of the QAM1-40, and mounting the QAM1-40 to the DIN rail.
Slide the QAM1-40 to the left and connect the connectors to each other.
Raise the lock lever of the QAM1-40.

Make sure it is fixed to the DIN rail.

®e oo

QAM1-4P

QAM1-40

(:C)
\

00 0000 OO OO OO0 OO OC O0 00

Make sure the line
cap is attached to the
rightmost QAM1-40.

@ mp O

(Fig. 6.3-5) (Fig. 6.3-6)
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This section describes an example of mounting communication expansion module QMC1 and
analog I/O module QAM1-40 on the DIN rail.

Remove the line cap on the right side of the QMCA1.

Lower the lock lever of the QAM1-40, and mounting the QAM1-40 to the DIN rail.

Slide the QAM1-40 to the left and connect the connectors to each other.

Raise the lock lever of the QAM1-40.

Make sure it is fixed to the DIN rail.

®e oo

QMC1

QMCA1 QAM1-40

o0 Oﬂl 00 OO0 OO0 OO0 OO0 OO0 OC 00

Make sure the line
cap is attached to the
rightmost QAM1-40.

® mmp

(Fig. 6.3-8) (Fig. 6.3-9)
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Removal multiple modules from the DIN rail
This section describes an example of removing multiple analog I/O modules QAM1-40 on the DIN
rail.
@ Insert a flat blade screwdriver into the lock lever of the QAM1-40 and lower the lock lever until it
stops.
2 Slide QAM1-40 to the right side and disconnect it from the connector, then remove it from the

DIN rail.
QAM1-4P QAM1-40
8 =l® =
i1 =4 =
1 + i + A + i + )
O DLE o1l
fOlI=C Ol=©
O OO MG EG @ mmp
oK) [l | 2] | ik 2,
. + 18| + L + 18 + H
AR VIR G %
WG [ [1L01Ce:) [ealfiCe:
WK, LIIRC 3
+ + +) [El(e
@
(Fig. 6.3-10)
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7 Wiring

/\ Warning

Turn off the power supply to this instrument before wiring.
If you work while the power is supplied, you may get an electric shock, which could result in an accident
resulting in death or serious injury.

7.1 Recommended Terminal
Use a solderless terminal with an insulation sleeve in which an M3 screw fits as shown below. Use the

Ring-type for the power supply and communication section.

S'(r);(rjr?]rilr?efls Manufacturer Model Tightening torque
NICHIFU TERMINAL
Y-type INDUSTRIES CO., LTD. TMEX1.25Y-3
J.S.TMFG.CO.,LTD. VD1.25-B3A Input/output section: 0.63 N*m
Power supply section: 0.5 Nem
NICHIFU TERMINAL . = . .
Ring-type INDUSTRIES CO., LTD. TMEX1.25-3 Serial communication section: 0.3 Nem
J.S.TMFG.CO.,LTD. V1.25-3
IS
& E
o @‘b{» o ON.,
] 5]
: : (
o o
S IS )
S S
o o C
Lo Lo
(Fig. 7.1-1) (Fig. 7.1-2)
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7.2 Using Terminal Cover Precaution

Attach the terminal cover TC-QTC (sold separately) (*) so that the shorter one is on the right side of the
case.

For the wiring of terminal numbers 11 to 20, pass through the left side of the terminal cover.

(*): QAM1 has the same case shape as QTC1, so the terminal cover of QTC1 is used.

Top of QAM1-4
|

"

O =

0 0|, Case

— A

Tl

: il
1 _ st ey g e >

: @ right side of the case.

(Fig. 7.2-1) (Fig. 7.2-2)

3
R VA R e

A

7.3 Terminal Arrangement
7.3.1 Input and Output Terminal Arrangement

/A\ Caution

* Please note that CH1, CH2 and CH3, CH4 have different terminal arrangements.

1
O
@ =
ADD. oo
_ 13 M1y
a
p=
LRk
aTc1
RTD | |
—p +
! DC TC B 1. ll l Control
- - tput
nput | 2 | — SamdP €3 — 3 — 12| o
I L RTD TC DC
SRRt o= o]l T
4 — s 3 g« — 14| Input
Output — | ]
; R s .
RTD
Br—» —4
i DC TC JRE 1’l i Control
Input | 7 — - B —> |l & — 7 —l 17 output
] L RTD TC DC
CH4 8 " " AiLy ollll 42A —4 18 CH2
- <« —
Control i |£ o B - ~ E Input
output
10 T O «g 20
—)
(Fig. 7.3-1)



7.3.2 Power Supply and Serial Communication Terminal Arrangement

Serial communication RS-485 CUnet communication

it

léé.E%EH.mmmm@ ‘ I

i

'éjiﬂ%ém.m..mm ‘ I

I
0
I

Il
I
Il

R

Power supply voltage

L7

Power supply voltage

24V DC 24\ DC
.99 2|9 .99
YA YB SG ) TRX TRX SG
Serial communication CUnet communication
RS-485
(Fig. 7.3-2) (Fig. 7.3-3)

7-3



7.4 Wiring

7.4.1 Wiring for Power Supply and Communication

The terminal block for power supply and communication is located on the base of this instrument.

Wiring by the following procedure.

(1) Case removal

(1) Push the release lever on the top of this

instrument to unlock it.

@ Remove the case.

(2) Wiring

Serial communication RS-485

@ Release lever

Base

OO0 0000 OO OO0 OC OO0 OO0 OO0 OO

Power supply

W

ok

A 4

+ -

24V DC

Serial communication

RS-485

\ 4

TIT

YA YB SG

o

(Fig. 7.4-1)

/\ Caution

* Do not confuse the
polarities.

* Use the ring-type
solderless terminal.

* The tightening torque
should be 0.5 Nem.

A\ Caution

* Use the ring-type
solderless terminal.

* The tightening torque
should be 0.3 Nem.

(Fig. 7.4-2)

7-4

Refer to “7.5 Connection of Host Computer and and Analog I/O

Module QAM1-4 (P.7-7)” for the serial communication wiring.




(3) Case mounting

(1) Hook the case on the lower part (1) of
Case Release lever

this instrument. /
(@) Mount the case so that the lower part P / oo

() of this instrument is the fulcrum and

covers the release lever. There is a

clicking sound.

- \\ S D
e
@
(Fig. 7.4-3)
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7.4.2 Wiring for Input and Output

A\ Caution

* Please note that CH1, CH2 and CH3, CH4 have different terminal arrangements.

» The tightening torque should be 0.63 Nem.

» For DC current input (with an external receiving resistor), connect a receiving resistor [option 50 Q
(RES-S01-050)] between each input terminal (+ and -). For DC current input (built-in receiving
resistor), a receiving resistor (50 Q) is not required.

—
)
OPWR
/% O™
“ = DC current DC voltage
g S | T
M S T | O
QAM1 e ! ' ! I
= H 1
1 + 11 + 1 - E ®| - :
— | SR e - -
Iol= ¢ \ J
N QI | CH2 output: 8 47
n N CH3 output: & @
: = CH4 output: 49 (@
N | QIS | &
[ m—
— o] | I F
1KE 17 +
i\ | Pl
| GIIED | &G
M| I | G
=t
\ 4
N
TC RTD (Resistance DC A (Direct current) | DC V (DC voltage)
(Thermocouple) |temperature detector)| 4 t5 20 mA Oto1V
0to 20 mA Oto5V
::+ ®) A —13 105V (3
é Oto10V
: B$—(4 4 {4
\_ 9 B—(3 B @/

CH2 input: @9
CH3input: @ @ M
CH4 input: @ ®

(Fig. 7.4-4)
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7.5 Connection of Host Computer and Analog I/0 Module QAM1-4
7.5.1 Wiring Example for Using USB Communication Cable CMC-001-1 (Sold separately)

When connecting using USB communication cable CMC-001-1 (sold separately), one analog I/O

module QAM1-4P (with power supply / upper communication function) is required for upper

communication.

The power supply and communication lines to the second and subsequent analog I/O modules are

connected to the BUS using connectors.

For the second and later modules, use the analog /O module QAM1-40 ( no power supply /

communication option).

A maximum of 16 modules can be connected.

Analog I/0O module
QAM1-4P
(with power supply

/

Host computer upper communication

USB port USB communication  function)
cable CMC-001-1
(sold separately)

[

[Him)e=

(Fig. 7.5-1)
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BUS
connection

Analog I/0 module
QAM1-40

(no power supply /
communication
option)




7.5.2 Wiring Example for Using Communication Converter IF-400 (Sold separately)
When connecting using the communication converter IF-400 (sold separately), one analog I/O
module QAM1-4P (with power supply / upper communication function) is required for upper
communication.
The power supply and communication lines to the second and subsequent analog I/O modules are
connected to the BUS using connectors.
For the second and later modules, use the analog /O module QAM1-40 ( no power supply /
communication option).
A maximum of 16 modules can be connected.

The communication converter IF-400 (sold separately) does not support communication speeds of
38400 bps and 57600 bps.

Analog 1/0 module Analog I/0
QAM1-4P module QAM1-40
(with power supply / (no power supply /
Host computer upper communication communication
D-sub 9-pin connector function) option)

BUS #&#%

G

H

Communication converter

IF-400 (sold separately)

TXD 3

RXD 2

GND 5 2o

DCD 1 Sh\jﬁ'r‘ied_ i

DTR 4 FG | | [F588 <] o)l

DSR 6

RTS 7 :| %

CTS 8 ooz b5

RI 9 [! Communication cable
s CDM (sold separately)

(Fig. 7.5-2)
Shielded wire

Connect only one side of the shielded wire to FG so that no current flows in the shield part.

If both sides of the shield are connected to FG, a closed circuit will be created between the

shielded wire and the ground, and a current will flow through the shielded wire, making it more

susceptible to noise. Be sure to ground FG.

Recommended cable: OTSC-VB 2PX0.5SQ by Onamba Co., Ltd. or equivalent (use twisted pair
shielded wire).
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Termination resistor (terminator)

The communication converter IF-400 (sold separately) has a built-in termination resistor.

The termination resistor is also called a terminator. It is a resistor attached to the end of wiring
when peripheral devices are connected to the host computer in a chain, and prevents signal
reflection and signal disturbance at the end.

Since this instrument has a built-in pull-up resistor and pull-down resistor, no termination resistor is
required on the communication line.
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8 Setting of Specification

Set the specifications.
This section describes how to set specifications using console software (SWC-QTC101M).

8.1 Preparation
8.1.1 Preparation of USB Communication Cable and Console Software

Please prepare the USB communication cable and the console software.

»  USB communication cable
USB-micro USB Type-B (commercial item)

» Console software (SWC-QTC101M)
Please download from our website and install.
Click https://shinko-technos.co.jp/e/ — Support/Download — Software

8.1.2 Connecting to Host Computer

/A\ Caution

Do not use the logging function of the console software when communicating by connecting the USB
communication cable.

(1) Connect the micro USB Type-B side of the USB communication cable to the console
communication connector of this instrument.
(2) Connect the USB plug of the USB communication cable to the USB port of the host computer.

USB communication cable Analog 1/0 module

(commercial item) QAM1-4
USB - micro USB Type-B

N
[\

Host computer
USB port

Console communication connector

(Fig. 8.1-1)
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(3) Checking the COM port number
Follow the procedure below to check the COM port number.
@ Right-click “Start” — Click “Device manager” from menu.
(2) When “USB Serial Port (COM3)” is displayed in “Port (COM and LPT)”, the COM port is
assigned to No. 3.
Check the COM port number, and then close “Device Manager”.
(4) Starting the console software (SWC-QTC101M)
(1) Start the console software (SWC-QTC101M).

“1 QAMI console software x

@
-
o
]
amn
-
.
&
@
i

SHINKO TECHNOS CO., LTD.

(Fig. 8.1-2)

@ Click [User (U)] on the menu bar — [Communication conditions (C)].

Display the communication condition setting screen.

= QAM1 console display

Communication port COM3
File(F) | User(l) T o
7] LoggingD N aelection from all co unication pors
ON f Communication conditions(C) I | DEiBREE]E
Main sc Communication conditions Search(F) " Communication protocel MODBUS RTU
Data clear(R) —

=] e Instrument number 1

t=
RY oo . BT

_ = Normal setting Communication speed

; . MW
- ~[2 Input setting Status 1 Data bit, Parity 8 even
-~ Initial setting )
D m oemomaodE i o aan Status 2 Stop bit 1
OK
(Fig. 8.1-3)
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(@) Set the communication condition as shown below.

Communication port Select the COM port number confirmed in @ of (3).
Communication protocol MODBUS RTU
@ Click [OK].

®) Click [File (F)] on the menu bar — [Instrument to PC (U)].
Read all the setting values of the connected analog I1/0 module QAM1-4.

1 SWC-QAMT0TM X
In process of reading from instrumentto PC

65% Complete...
I

(Fig. 8.1-4)

® Display the Monitoring value screen.

‘ " QAMT console display - m} X
User(U)
ongorrie | T
Main screen
== Monitoring item Items CH1 CcH2 CH3 CH4
B I"’q':'mt':'r”g value |3l PV reading (including difference) - —U —U —U
iy %"'I:‘;'n"::t';‘gg My 0.00 0.00 0.00 0.00
-1~ Initial setting Status 1 16 16 16 16
i[5 Standard function setting Status 2 288 288 288 288
“..[3 Option function setting PV reading (true value) 1420 1420 1420 1420
=-F Error history Output setting 0 0 0 0
@ Error history Sensor correction coefficient setting 1.000 1.000 1.000 1.000
=-F7 Product information Sensor comection setting 0.0 0.0 0.0 0.0

‘[ Product information

PV reading (including difference) ~
Communication address :

CH1 : 03E8H

CH2 : 03E9H

CH3 : 03EAH

CH4 - 03EBH

(Fig. 8.1-5)

The specifications are ready.

Please refer to "8.2 Specification Setting (P.8-5)" to set the specifications.



Setting the specifications for the second and subsequent modules
To set the specifications of the second and subsequent analog I/0O module QAM1-4, follow the
procedure below.
(1 Connect the USB communication cable to the console communication connector of the
second and subsequent analog I/O module QAM1-4.
@ Click [File (F)] on the menu bar — [Instrument to PC (U)].
Read all the setting values of the connected analog I1/0 module QAM1-4.

2 SWC-QAMTDTM x
In process of reading from instrumentto PC
65% Complete...
——

(Fig. 8.1-6)

(3 Display the Monitoring value screen.

! 2 QAMT1 console display — [m] ®
User(l)
ONLINE/OFFLINE Read value from instrument
Main screen
- Monitoring item ltems CH1 CH2 CH3 CH4
= Vlonitoring value [ PV reading (including difference) —Uu —Uu —Uu —Uu
T N%"'l"“':e“t':g v 0.00 0.00 0.00 0.00
. .3 Standard function setting Status 2 268 288 268 268
. .3 Option function setting PV reading (true value) 1420 1420 1420 1420
S Error history Dutput setting 0 0 0 0
¢ [ Emor history Sensor correction coefficient setting 1.000 1.000 1.000 1.000
=-F7 Product information Sensor correction setting 00 00 0.0 0.0

i..[3 Product information

PV reading (including difference) ~
Communication address -

CH1: 03E8H

CH2 : 03E9H

CH3 : 03EAH

CH4 : 03EBH

(Fig. 8.1-7)

Please refer to "8.2 Specification Setting (P.8-5)" to set the specifications.



8.2 Specification Setting
Basic operation of specification setting

Before setting the specifications, how to select the selection item and how to set the setting item are
explained.

Select the selection item

This section explains how to select the selection item by using CH1 Input type selection as an
example.

Click on the selection item for the channel.

I 1 QAMT console display - m} X
-
ONLINE/OFFLINE Read value from instrument
Main screen
(=~ Monitoring item Items 1 CH2 CH3 CH4
i Rctomalats » 0:K 200t [K-200t. [0:K-200t. 0:K-200t..
=7 Normal setting
[ Temperature unit selection 0:deg.C 1deg.C 0:deg.C 0:deg.C
E|l“ Initial setting Input scaling high limit setting 1370 1370 1370 1370
[/ Stendard function setting Input scaling low limit setting -200 -200 -200 -200
H -2 Opt.\on fcroulssing Input sampling selection 0:125ms 0:125ms 0:125ms 0:125ms
-7 Error history
L[ Error history PV filter setting 0.0 0.0 0.0 0.0
-~ Product information Mumber of moving average setting 1 1 1 1

[£ Product information

Input type selection A~
Defaul Setting :
Forinput M :
For temperature unit selection = deg.C -
-200 to 1370 degC
-200.0 to 400.0 deg.C
-200 to 1000 deg.C
0to 1760 deg.C
0to 1760 deg.C
0 tn 48290 dan £ A

N Wl s o
DWW RR

(Fig. 8.2-1)
Display the selection item list.
Select from “0: K -200 to 1370 deg C°” to “14: DC 0 to 20 mA -2000 to 10000” and click.
Transfers the selected contents to the analog I/0 module QAM1-4.

Main screen

E-F7 Monitoring item
. L. Monitoring value
£ Normal setting
] ot setting]
E|I"‘ Initial setting
[ Standard function setting
& Option function setting
E I Error history
i [ Emor history
=~ Product information
“--[d Product information

ltems CH4

0:kK-200t..
0:deg.C
1-K720 9

2: 200 to 1000 deg.C 10000
13: R 0to 1760 deg.C 0 0
4:S0to 1760 deg.C 0 125ms
5:B0to 1820 deg.C
6:E -200 to 800 deq.C 0.0 0.0
|7: 72000 to 400.0 deg.C 1
8:N-200to 1300 deg.C
9:PLAI 0to 1390 deg.C
10: C 0 to 2315 degC
11: Pt100 -200.0 to 850.0 deg.C|
12: DC 0-1V -2000 to 10000
13: DC 4-20mA -2000 to 10000
14: DC 0-20mA -2000 to 10000

p

Input type selection

Temperature unit selection

Input scaling high limit setting

Input scaling low limit setting

Input sampling selection
PV filter setting
Number of moving average setting

(Fig. 8.2-2)
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Set the setting item
This section explains how to set the setting item by using CH1 Input scaling high limit setting as an
example.

Click on the setting item for the channel.

B QAMT console display — O X
User)
Main screen

-7 Monitoring item Items CH1 CH2 CH3 CH4

N@;rﬂ:"::;’i‘fg"a'“e Input type selection 0:K 200t |0:K 200t |0:K 200t |0:K 200t

MEN nput setting Temperature unit selection D:degC deg.C 0:deg.C 0:deg.C
Initial setting b | Input scaling high limit setting 1370 1370 1370

-B Standard function setting Input scaling low limit setting 200 200 200

aﬁf;:;,f,;mm seitng Input sampling selection 0:125ms  |0:126ms  |0:125ms  |0: 125ms

[ Error history PV filter setting 0.0 0.0 0.0 0.0
Product information Mumber of moving average setting 1 1 1 1

‘[ Product information

Input scaling high limit setting ~
Setting range -

Ve

(Fig. 8.2-3)
Display the numeric keypad screen.
The current setting value and setting range are displayed on the numeric keypad screen.
Set within the setting range.
Input the setting value, and click [OK]. (%)
Transfer the setting value to the analog I1/0O module QAM1-4.

(*): The setting value can also be entered from the keyboard of the host computer.

Set value change display

(Fig. 8.2-4)



8.2.1 Monitoring Value Setting
Display PV, output manipulated variable, state 1 reading value and state 2 reading value, and set
monitor value parameters such as manual manipulated variable, sensor correction factor and sensor
correction.
Click [Monitoring item] of [Main screen] tab — [Monitoring value].

Display the monitoring value screen.

I 2 QAMT console display - m} x
User(l)
Main screen
-1 Manitoring item ltems CH1 CH2 CH3 CH4
= r""]':'mt':'r”g value [ P\/ reading (including difference) —U —U U —u
. %"’;‘;’;::‘t':gg MY 0.00 0.00 0.00 0.00
51 Initial setting Status 1 18 16 16 16
[ Standard function setting Status 2 288 288 288 288
-[2 Option function setting PV reading (true value) 1420 1420 1420 1420
[ Error history Qutput setting 0 0 0 0
[ Emor history Sensor correction coefficient setting 1.000 1.000 1.000 1000
=-F7 Product information Sensor correction setting 0.0 0.0 0.0 0.0

PV reading (including difference) ~
(Communication address :

CH1: 03E8H

CH2 : 03E8H

CH3 : 03EAH

CH4 : 03EBH

(Fig. 8.2-5)



This section describes each setting item.
+ Setting item
This is the setting item of analog 1/0O module QAM1-4.
+ Channel
This is the channel number of analog I/O module QAM1-4.
* Address [HEX (Hexadecimal)]
This is the address of each channel of analog I/0O module QAM1-4.,
» Description, setting range and selection item
This is the description of setting item, the setting range and the selection item.
* Factory default

This is the factory shipment default value of the setting item.

Setting item |Channel Aﬁfé;s]'s Description, setting range and selection item I;ae?;?]rﬁ/
Output CH1 0014 | Sets the output volume. 0
volume CH2 0015 | Setting range: Output scaling lower limit to output
setting CH3 0016 scaling upper limit
CH4 0017
Sensor CH1 0084 | Set the sensor correction factor. 1.000
correction CH2 0085 | Set the slope of the sensor input value.
factor CH3 0086 | Referto “12.2 Correct PV (P.12-3)".
setting CH4 0087 | Setting range: 0.000 to 10.000
Sensor CH1 0088 | Set the sensor correction value. When input
correction CH2 0089 | Referto “12.2 Correct PV (P.12-3)". code M is
setting CH3 008A | Setting range: -100.0 to 100.0°C specified:
CH4 | 008B (-180.0 to 180.0°F) 0°C (°F)
-1000 to 1000 (when direct current | When input
and DC voltage input) code A, Vis
specified: 0
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8.2.2 Input Setting

Set the input parameters such as input type, temperature unit and input sampling cycle.

Click [Initial setting] of [Main screen] tab — [Input setting].

Display the Input setting screen.

I 0 QAMT console display

- [m|
ety
Main screen
B e e CH1 CHz CH3 CH4
; . N@{)’T]‘;"";:”ﬂ’l‘fg"a'“e 0:K-200t . [0:K-200t. |0:K-200t. |0:K-200t..
. =l Input setting Temperature unit selection 0:degC 0:deg.C 0:deg.C 0:degC
17 Initial setting Input scaling high limit setting 1370 1370 1370 1370
-~ [£ Standard function setting Input scaling low limit setting -200 -200 -200 -200
L £ Option function setting Input sampling selection 0:125ms 0: 125ms 0: 125ms 0: 125ms
== Error history
L[ Error history PV filter setting 00 00 00 00
I~ Product information Mumber of moving average setting 1 1

i--[2 Product information

Input type selection ~
Defaul Setting :
For input M -
For temperature unit selection = deg.C :
: -200to 1370 deg.C
-200.0 to 400.0 deg.C
-200to 1000 deg.C
0to 1760 deg.C
0to 1760 deg.C
Nt 1820 dan e

O
DD R R

(Fig. 8.2-6)
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Setting item |Channel A[clj_idEr()e(s]s Description, setting range and selection item Zae?;?ﬂ
Input type CH1 00C8 | Select the input type. 0: K-200 to
selection CH2 00C9 | Selection item: 1370°C
(When input| CH3 | 00CA 0: K -200 to 1370°C
code M is CH4 00CB 1. K -200.0 to 400.0°C
specified) 2. J -200 to 1000°C
33 R 0to 1760°C
4: S 0to 1760°C
5 B 0 to 1820°C
6: E -200 to 800°C
7. T -200.0 to 400.0°C
8 N -200 to 1300°C
9: PL-T 0to 1390°C
10: C(W/Re5-26) 0to 2315°C
11: Pt100 -200.0 to 850.0°C
12: 0to1VDC -2000 to 10000
13: 4 to 20 mA DC (Externally mounted
shunt resistor)  -2000 to 10000
14: 0to 20 mA DC (Externally mounted
shunt resistor)  -2000 to 10000
Input type CH1 00C8 | Select the input type. 0:4t020
selection CH2 00C9 | Selection item: mA DC
(When input | CHS3 00CA 0: 4 to 20 mA DC (Built in shunt resistor) (Built in
codeAis CH4 | ooCB -2000 to 10000 shunt
specified) 1:  0to 20 mA DC (Built in shunt resistor) resistor)
-2000 to 10000 -2000 to
10000
Input type CH1 00C8 | Select the input type. 0:0to5V
selection CH2 00C9 | Selection item: DC
(When input| CH3 | O0CA 0: Oto5VDC -2000 to 10000 -2000 to
code Vis CH4 | ooCB 1. 1to5VDC -2000 to 10000 10000
specified) 2: 0to10VDC -2000 to 10000
Temperature| CH1 00CC | Select the temperature unit. 0:deg.C
unit CH2 | 00CD | Valid when input code M is specified.
selection CH3 | 00CE | Selection item:
CH4 | 0OCF 0:deg.C
1:deg. F
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Address

Factory

Setting item [Channel [HEX] Description, setting range and selection item default
Scaling CH1 00D0 | Set the scaling high limit. Rated high
high limit CH2 00D1 | Setting range: limit
setting (*) CH3 | 00D2 -32768 to 32767(*)
CH4 00D3
Scaling CH1 00D4 | Set the scaling low limit. Rated low
low limit CH2 00D5 | Setting range: limit
setting (*) CH3 | 00D6 -32768 to 32767(*)
CH4 00D7
Input CH1 00D8 | Select the input sampling cycle. 125 ms
sampling CH2 | 00D9 | Selection item:
selection CH3 | O0DA 0:125 ms
CH4 | oopB | 1:50ms
2:20 ms
It is fixed at 125 ms for thermocouple input and
RTD input.
If select a value other than 125 ms, it will be
invalid.
PV filter CH1 008C | Set the PV filter time constant. 0.0 seconds
time CH2 008D | Referto “15.2.5 PV Filter Time Constant (P.15-3)".
constant CH3 | 008E | Setting range:
setting CH4 008F 0.0 to 10.0 seconds
Number of CH1 0108 | Set the number of moving averages that average 1 time
moving CH2 0109 | the input values.
average CH3 010A | The input values are averaged the set number of
setting CH4 010B | times, and the input values are exchanged every

input sampling cycle.
If set 1 time, the moving average will not be
performed.
Setting range:
1 to 10 times

low limit is the SV low limit.
When the scaling high limit value and scaling low limit value are set to the same value, the control
output turns OFF.
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8.2.3 Standard Function Setting
Set the high and low output scaling limits.
Click [High function setting] of [Main screen] tab — [Standard function setting].
Display the Standard function setting screen.

| 50 QAMT console display - b X
e
Main screen
-7 Monitoring item ltems CH1 CHz CH3 CH4
. +[3 Monitoring value Output scale high limit setting
E‘. RETIE] S Output scale low limit setting

e[ Input setting
S Initial setting
: &) Standard function setting
[Z Option function setting
—-I Error history

¢ w[E Error history

- Product information

Output scale high limit setting "~
Setting range :
-32768~-32767
Diefault
10000
Cormrrunication address :
CH1 :01BEH
CH2 - 01BSH
GH3 - 01BAH w
(Fig. 8.2-7)
Output CH1 01B8 | Sets the output scaling high limit setting. 10000
scaling CH2 01B9 | Setting range
high limit CH3 | 01BA -32768 to 32767
setting CH4 01BB
Output CH1 01BC | Sets the output scaling low limit setting. 0
scaling CH2 | 01BD | Setting range
lower limit CH3 | 01BE -32768 to 32767
setting CH4 | 01BF
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8.2.4 Option Function Setting
Set the communication response delay time setting.
Click [High function setting] of [Main screen] tab — [Option function setting].
Display the Option function setting screen.

I 2 QAM1 console display — O *

e

Main screen

£ Monitoring item ltemns CH1 CH2 CH3 CH4

- 3 Monitoring value u[3cummuruiu::atiu:un response delay time setting
MNormal setting

2 Input setting

Initial setting

(2 Standard function setting

Option function setting
[ Error history
& Error history
=7 Product infarmation
-2 Product information

Communication response delay time setting ~
Setting range :
0 to 1000 msec

Default -
C(i)mn;‘lsuerﬁcation address :
01F4H
(Fig. 8.2-8)

Communicat 01F4 | Set the delay time for returning a response after 0ms
ion response receiving a command from the host.
delay time When connecting to the communication expansion
setting module QMC1, set the communication response

delay time to 0 ms (initial value).
Setting range:
0 to 1000 ms
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9 Communication Procedure

Communication starts with command transmission from the host computer (hereafter Master), and ends with
the response of this instrument (hereafter Slave).

Master Slave * Response with data
Command When the master sends the Read command, the slave responds with
o Data ' the corresponding set value or current status.
Command » Acknowledgement
Acknowledgement When the master sends the Write command, the slave responds by
P o . — .
sending the acknowledgement after the processing is terminated.
Command .
Negative * Negative acknowledgement
acknowledgement When the master sends a non-existent command or value out of the
Command setting range, the slave returns a negative acknowledgement.
» No response
No response * -1 . . .
The slave will not respond to the master in the following cases:

(Fig. 8.2-1) * Broadcast address is set.
» Communication error (framing error, parity error)
» CRC-16 discrepancy

Communication timing of the RS-485
Master Side (Take note while programming)

When the master starts transmission through the RS-485 communication line, the master is arranged
so as to provide an idle status (mark status) transmission period of 1 or more characters before
sending the command to ensure synchronization on the receiving side.
Set the program so that the master can disconnect the transmitter from the communication line within
a 1 character transmission period after sending the command in preparation for reception of the
response from the slave.
To avoid collision of transmissions between the master and the slave, send the next command after
carefully checking that the master has received the response.
If a response to the command is not returned due to communication errors, set the Retry Processing

to send the command again. (It is recommended to execute Retry twice or more.)

Slave Side
When the slave starts transmission through the RS-485 communication line, the slave is arranged so
as to provide an idle status (mark status) transmission period of 1 ms or more (*) before sending the
response to ensure synchronization on the receiving side.
The slave is arranged so as to disconnect the transmitter from the communication line within a 1

character transmission period after sending the response.
(*): Can be set in “Communication response delay time setting (P.8-13)” within a range of 0 to 1000 ms.
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10 MODBUS Protocol

10.1 Transmission Mode
It becomes the RTU mode, and 8-bit binary data in command is transmitted as it is.

Data format Start bit: 1 bit
Data bit: 8 bits
Parity: Even (Odd, No parity) (Selectable)
Stop bit: 1 bit (2 bits) (Selectable)

Error detection: CRC-16 (Cyclic Redundancy Check)

10.2 Data Communication Interval
1.5 character transmission times or less
(Communication speed 9600 bps, 19200 bps: 1.5 character transmission times,
Communication speed 38400 bps, 57600 bps: 750 us)
To transmit continuously, an interval between characters which consist of one message, must be within
1.5 character transmission times.
If the time is longer than the above, it is assumed that transmission from the master side has finished,

and a communication error occurs and no response is returned.

10.3 Message Configuration
Message is configured to start after idle time is processed for more than 3.5 character transmissions, and
end after idle time is processed for more than 3.5 character transmissions.
(Communication speed 9600 bps, 19200 bps: 3.5 character transmission times,
Communication speed 38400 bps, 57600 bps: 1.75 ms)

The data part has a maximum of 252 bytes.
3.5idle Slave Function Error check CRC-| 3.5idle

Data
characters | address code 16 characters

(1) Slave Address
Slave address is an individual instrument number on the slave side, and is set within the range 1 to 16
(01H to 10H). The master identifies slaves by the slave address of the requested message.
The slave informs the master which slave is responding to the master by placing its own address in the

response message.

Slave address 0 (00H, Broadcast address) can identify all the slaves connected. However, slaves

do not respond.

(2) Function Code
The function code is the command code for the slave to undertake one of the following actions.

Type Function Code | Sub Function Code Contents
03(03H) Reads a single or multiple piece(s) of data from
slave(s) (Amount of data: Max. 100).
Data ; : .
ACCOSS 06(06H) Writes a single piece of data to slave(s).
16(10H) Writes multiple pieces of data to slave(s) (Amount

of data: Max. 20).
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The function code is used to discern whether the response is normal (acknowledgement) or if any
error (negative acknowledgement) has occurred when the slave returns the response message to the
master.

When acknowledgement is returned, the slave simply returns the original function code.

When negative acknowledgement is returned, the MSB of the original function code is set as 1 for the
response.

For example, if the master sends request message setting 13H to the function code by mistake, slave
returns 93H by setting the MSB to 1, because the former is an illegal function.

For negative acknowledgement, the exception codes below are set to the data of the response
message, and returned to the master in order to inform it of what kind of error has occurred.

Exception Code Contents
1(01H) lllegal function (Non-existent function)
2(02H) lllegal data address (Non-existent data address)
3(03H) lllegal data value (Value out of the setting range)
17(11H) Status unable to be written.
(3) Data

Data differs depending on the function code.

A request message from the master is composed of a data item, amount of data and setting data.

A response message from the slave is composed of the byte count , data and exception codes in
negative acknowledgements, corresponding to the request message.

The effective range of data is -32768 to 32767 (8000H to 7FFFH).

Refer to “11.1 Communication Command List (P.11-1)".

(4) Error Check

After calculating CRC-16 (Cyclic Redundancy Check) from the slave address to the end of the data,
the calculated 16-bit data is appended to the end of message in sequence from low order to high order.
[How to calculate CRC-16]

In the CRC-16 system, the information is divided by the polynomial series. The remainder is added

to the end of the information and transmitted. The generation of a polynomial series is as follows.

(Generation of polynomial series: X' + X5 + X2 + 1)

@ Initialize the CRC-16 data (assumed as X) (FFFFH).

@ Calculate exclusive OR (XOR) with the 1st data and X. This is assumed as X.

(@ Shift X one bit to the right. This is assumed as X.

@ When a carry is generated as a result of the shift, XOR is calculated by X of 3) and the fixed
value (A001H). This is assumed as X. If a carry is not generated, go to step &.

(B Repeat steps @ and @ until shifting 8 times.

® XOR is calculated with the next data and X. This is assumed as X.

@ Repeat steps @ to &.

Repeat steps @ to & up to the final data.

@ Set X as CRC-16 to the end of message in sequence from low order to high order.
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10.4 Message Example

Numerals written below the command represent the number of characters.

(1) Read [Slave address 1, CH1 PV (03E8H)]

* Arequest message from the master

Idle Slave Function Data item Amount of data| Error check Idle
3.5 address code CRC-16 3.5
characters| (01H) (03H) (O3E8H) (0001H) (047AH) characters
1 1 2 2 2
* Response message from the slave in normal status [When PV=600°C (0258H)]
Idle Slave Function Response Data Error check Idle
3.5 address code byte count CRC-16 3.5
characters| (01H) (03H) (02H) (0258H) (BSDEH) characters
1 1 1 2 2
(2) Write [Slave address 1, CH1 Output volume (0014H)]
* Arequest message from the master [When Output volume 1000 (03E8H)]
Idle Slave Function Data item Data Error check Idle
3.5 address code CRC-16 3.5
characters| (01H) (06H) (0014H) (03E8H) (C970H) characters
1 1 2 2 2
* Response message from the slave in normal status
Idle Slave Function Data item Data Error check Idle
3.5 address code CRC-16 3.5
characters| (01H) (06H) (0014H) (03E8H) (C970H) characters
1 1 2 2 2

* Response message from the slave in exception (error) status (When a value out of the setting

range is set)

The function code MSB is set to 1 for the response message in exception (error) status, and 86H

is returned.

The exception code 03H (Value out of the setting range) is returned (error).

10-3

Idle Slave Function |Exception code| Error check Idle
3.5 address code CRC-16 3.5
characters| (01H) (86H) (03H) (0261H) characters

1 1 1 2



(3) Read [Slave address 1, CH1 Output volume (0014H)]

* Arequest message from the master

Idle Slave Function Data item Amount of data Error check Idle
3.5 address code CRC-16 3.5
characters| (01H) (O3H) (0014H) (0001H) (C40EH) characters
1 1 2 2 2
* Response message from the slave in normal status [When Output volume 1000 (03E8H)]
Idle Slave Function Response Data Error check Idle
3.5 address code byte count CRC-16 3.5
characters| (01H) (03H) (02H) (0258H) (B8FAH) characters
1 1 1 2 2

* Response message from the slave in exception (error) status (When data item is incorrect)

The function code MSB is set to 1 for the response message in exception (error) status, and 83H

is returned.
The exception code 02H (Non-existent data address) is returned (error).
Idle Slave Function |Exception code| Error check Idle
3.5 address code CRC-16 3.5
characters| (01H) (83H) (02H) (COF1H) characters
1 1 1 2

(4) Write 4 commands [Slave address 1, CH1 Output volume (0014H) to CH4 Output volume (0017H)]
(Writing multiple pieces of data)

The configuration of the data is as follows.
Amount of data : 4(0004H)

Byte count : 8(08H)
Data : Data is converted to Hexadecimal.
Data Item Data Data (Converted to Hexadecimal)
0014H | CH1 Output volume setting 1000 03E8H
0015H | CH2 Output volume setting 1000 03E8H
0016H | CH3 Output volume setting 1000 03E8H
0017H | CH4 Output volume setting 1000 03E8H

* Arequest message from the master (When writing the above data)

10-4

Idle Slave Function Data item Data
3.5 address code
characters| (01H) (10H) (0014H) (00040803E803E803E803E8H)
1 1 2 11

Error check Idle
CRC-16 3.5
(4EBBH) characters

2




* Response message from the slave in normal status

Idle Slave Function Data item Data Error check Idle
3.5 address code CRC-16 3.5
characters| (01H) (10H) (0014H) (0004H) (81CEH) characters

1 1 2 2 2

(5) Read 4 commands [Slave address 1, CH1 Output volume (0014H) to CH4 Output volume (0017H)]

(Reading multiple pieces of data)

» Arequest message from the master (When reading the above data)

Idle Slave Function Data item Amount of data| Error check Idle
3.5 address code CRC-16 3.5
characters| (01H) (03H) (0014H) (0004H) (040DH) characters
1 1 2 2 2

* Response message from the slave in normal status
Idle Slave Function Response Data
3.5 address code byte count
characters| (01H) (03H) (08H) (O3E803E803E803E8H)
1 1 1 8
Error check Idle
CRC-16 3.5
(56D26H) characters
2

The data the response message is as follows.

Data Item Data Data (Converted to Hexadecimal)
0014H | CH1 Output volume setting 1000 03E8H
0015H | CH2 Output volume setting 1000 03E8H
0016H | CH3 Output volume setting 1000 03E8H
0017H | CH4 Output volume setting 1000 03E8H
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11 Communication Command List

11.1 Communication Command List
This section explains each item of communication command.
* Data ltem
This is a setting item for the analog I1/0 module QAM1-4.

* Amount of data
The amount of data that can be handled by each data item.
The amount of setting items for each channel is 4.
The amount of setting items for each module is 1.

+ Channel
This is a channel number of the analog I/O module QAM1-4.
* Address [HEX (Hexadecimal), DEC (Decimal)]
This is an each channel address of the analog /0 module QAM1-4.
* Attribute
R/W: Read and write (Host <€ Analog I/O module QAM1-4)
RO: Read only (Host <+— Analog I/O module QAM1-4)

+ Data
This is an explanation of the setting range and setting conditions for each data.
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Data Item ':fn:::: Channel HI;)? drelsjsE c Attribute Data
System 4 CH1 0000 0 This is a system item for internal
CH2 | 0001 1 processing.
CH3 0002 2 Please do not use.
CH4 | 0003 3
Reservation (*1) 0004
to
0013
Output volume 4 CH1 0014 20 | R’'W | Output scaling low limit to
setting (*2) CH2 0015 21 output scaling high limit
CH3 | 0016 22
CH4 | 0017 23
Reservation (*1) 0018
to
0083
Sensor correction 4 CH1 0084 132 | R’'W | 0.000 to 10.000
factor setting CH2 0085 133
CH3 | 0086 134
CH4 | 0087 135
Sensor correction 4 CH1 0088 136 | R’'W | -100.0 to 100.0°C
setting CH2 0089 137 (-180.0 to 180.0°F)
CH3 | 008A 138 For direct current input and DC
CH4 | 008B 139 voltage input: -1000 to 1000
PV filter time 4 CH1 008C 140 | R’'W | 0.0 to 10.0 seconds
constant setting CH2 008D 141
CH3 | 008E 142
CH4 | 008F 143
Reservation (*1) 0090
to
00C7

(*1): Asingle or multiple data are read, the reserved item returns the initial value (0) in
acknowledgment.
When writing single or multiple, Acknowledgement is returned and the data is discarded.

(*2): Itis not stored in the Non-volatile IC memory.
When the power is turned on, the start value is (0).
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Amount Address

Data Item of data: Channel HEX | DEC Attribute Data
Input type selection | 4 CH1 |00C8 200 | R/'W | Forinput code M is specified:
CH2 00C9 201 0000H: K -200 to 1370°C
CH3 00CA 202 0001H: K -200.0 to 400.0°C
0002H: J -200 to 1000°C
CH4 |00CB | 203 0003H:R  0to 1760°C
0004H: S 0to 1760°C
0005H: B 0 to 1820°C
0006H: E -200 to 800°C
0007H: T -200.0 to 400.0°C
0008H: N -200 to 1300°C
0009H: PL-T 0to 1390°C
000AH: C(W/Re5-26)
0to 2315°C

000BH: Pt100 -200.0 to 850.0°C
000CH: 0to 1V DC
-2000 to 10000
OOO0DH: 4 to 20 mA DC (Externally
mounted shunt resistor)
-2000 to 10000
000EH: 0 to 20 mA DC (Externally
mounted shunt resistor)
-2000 to 10000

For input code A is specified:

0000H: 4 to 20 mA DC(Built-in shunt
resistor)
-2000 to 10000

0001H: 0 to 20 mA DC(Built-in shunt
resistor)
-2000 to 10000

For input code V is specified:
0000H: 0to 5V DC

-2000 to 10000
0001H: 1to 5V DC

-2000 to 10000
0002H: 0to 10 VDC

-2000 to 10000

Temperature unit 4 CH1 00ccC 204 | R/W | 0000H: °C (Celsius)

selection CH2 |00CD 205 0001H: °F (Fahrenheit)
CH3 00CE 206 For input code M is specified, it can
CH4 00CF 207 be selected.

Input scaling high 4 CH1 00DO0 208 | RIW | -32768 to 32767(%)

limit setting CH2 00D1 209

CH3 | 00D2 210
CH4 | 00D3 211

Input scaling low 4 CH1 00D4 212 | RIW | -32768 to 32767(*)
limit setting CH2 | 00D5 213
CH3 | 00D6 214
CH4 | 00D7 215

(*):  When DC voltage input or DC current input, the setting is valid.
When thermocouple or RTD input, the setting outside the rated range is invalid.
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Data Item ':fn:::: Channel HI;)? drelsjsE c Attribute Data
Input sampling cycle | 4 CH1 00D8 216 | R/'W | 0000H: 125 ms
selection CH2 |00D9 217 0001H: 50 ms

CH3 |00DA 218 0002H: 20 ms
CH4 |00DB 219 Fixed to 125 ms for thermocouple
input and RTD input.
It becomes invalid if a value other
than 125 ms is selected.
Reservation (*1) 00DC
to
0107
Number of moving 4 CH1 0108 264 | R/'W | 110 10 times
average setting CH2 0109 265
CH3 | 010A 266
CH4 | 010B 267
Reservation (*1) 010C
to
01B7
Output scaling high 4 CH1 01B8 440 | R/IW | -32768 to 32767
limit setting CH2 |01B9 441
CH3 |01BA 442
CH4 |01BB 443
Output scaling low 4 CH1 |01BC 444 | R/IW | -32768 to 32767
limit setting CH2 |01BD 445
CH3 |01BE 446
CH4 |01BF 447
Reservation (*1) 01CO
to
01F3
Communication 1 01F4 500 | R’'W | 0to 1000 ms
response delay time
setting (*2)
Reservation (*1) 01F5
to
020B
Host setting value 1 020C 524 | R/'W | 0000H: Clear
change flag clearing 0001H: Do not clear
selection (Change setting value)
USB setting value 1 020D 525 | R/'W | 0000H: Clear
change flag clearing 0001H: Do not clear
selection (Change setting value)

(*1):

acknowledgment.

(*2):

response delay time to 0 ms (initial value).
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Data Item ':fn:::: Channel HI;)? drelsjsE c Attribute Data
PV reading 4 CH1 03ES8 1000 | RO | Reading value (decimal point
CH2 | 03E9 1001 omitted) (*1)
CH3 |03EA | 1002
CH4 |03EB | 1003
Output value 4 CH1 03EC | 1004 | RO | Reading value (decimal point
reading CH2 |03ED 1005 omitted)
CH3 |03EE | 1006 0.00 to 100.00 %
CH4 | 03EF 1007
Reservation (*1) 03F0
to
03F3
Status flag 1 4 CH1 03F4 1012 | RO | BOtoB2:
reading CH2 03F5 1013 Not used (indefinite)
CH3 03F6 1014 B3: Output volume is out of setting range
CH4 03F7 1015 0: Normal 1: Error ON

B4: Input error (Overscale)
0: Normal 1: Error

B5: Input Error (Underscale)
0: Normal 1: Error

B6 to B13:
Not used (indefinite)

B14: Power supply identification (*2)
0: 24V DC
1: USB bus power

B15: Non-volatile IC memory error
0: Normal 1: Error

(*1):  When power is supplied from the host computer by USB bus power, 0 is returned.
(*2): When power is supplied from 24 V DC and USB bus power, 0: 24 V DC is returned.
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Data Item ':fn:::: Channel HI;)? drelsjsE c Attribute Data
Status flag 2 4 CH1 03F8 1016 | RO | BOto B3:
reading CH2 03F9 1017 Not used (indefinite)
CH3 03FA 1018 B4: Cold junction error
CH4 |03FB 1019 0: Normal 1: Error
B5: Sensor error
0: Normal 1: Error
B6: ADC error
0: Normal 1: Error
B7: Host setting value change flag (*1)
0: Without flag
1: With flag
B8: USB setting value change flag (*2)
0: Without flag
1: With flag
B9 to B15:
Not used (indefinite)
Reservation (*1) 03FC
to
0407
PV reading 4 CH1 0408 1032 | RO Reading value (decimal point
(true value) CH2 0409 1033 omitted)(*3)
CH3 | 040A 1034
CH4 | 040B 1035
Ambient 4 CH1 040C 1036 | RO Reading value (decimal point
temperature reading CH2 | 040D 1037 omitted)
CH3 040E 1038 Read the input terminal temperature
CH4 040F 1039 of each channel. (*4)

(*1): The Host setting value change flag sets “1: With flag” to B7: Host setting value change flag
when the set value is changed by the host communication side.

When clear (0000H) is received with the Host setting value change flag clear selection
(020CH), B7: Host setting value change flag is set to “0: Without flag”.

(*2): The USB setting value change flag sets “1: With flag” to B8: USB setting value change flag
when the set value is changed by the USB communication side.

When clear (0000H) is received with the USB setting value change flag clear selection
(020DH), B8: USB setting value change flag is set to “0: Without flag”.

(*3): When power is supplied from the host computer by USB bus power, 0 is returned.

(*4): When thermocouple input, convert it to a value according to temperature unit selection.
For the read value, the value of the first decimal place is returned regardless of the presence or
absence of a decimal point in the input range.

(Example) If 0.0 °C (32.0 °F), the read value will be 0 (320).
When RTD input, direct current input, and DC voltage input, 0 is returned.
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Data Item ':fn:::: Channel HI;)? drelsjsE c Attribute Data
Alarm history 1 4 CH1 044C 1100 | RO BO to B6:
Error No. CH2 044D 1101 Not used (indefinite)
CH3 044E 1102 B7: Sensor error
CH4 044F 1103 0: Normal 1: Error
Alarm history 2 4 CH1 0450 1104 | RO | B8: Input error (Overscale)
Error No. CH2 0451 1105 0: Normal 1: Error
CH3 0452 1106 B9: Input error (Underscale)
CH4 0453 1107 0: Normal 1: Error
Alarm history 3 4 CH1 0454 1108 | RO | B10: Cold junction error
Error No. CH2 0455 1109 0: Normal 1: Error
CH3 | 0456 1110 B11: Non-volatile IC memory error
CH4 0457 1111 0: Normal 1: Error
Alarm history 4 4 CH1 0458 1112 | RO B12: ADC error
Error No. CH2 | 0459 1113 0: Normal  1: Error
CH3 045A 1114 B13: Not used (indefinite)
CH4 | 045B 1115 B14: Not used (indefinite)
Alarm history 5 4 CH1 |045C | 1116 | RO | B15: Not used (indefinite)
Error No. CH2 045D 1117
CH3 | 045E 1118
CH4 045F 1119
Alarm history 6 4 CH1 0460 1120 | RO
Error No. CH2 0461 1121
CH3 0462 1122
CH4 0463 1123
Alarm history 7 4 CH1 0464 1124 | RO
Error No. CH2 0465 1125
CH3 0466 1126
CH4 0467 1127
Alarm history 8 4 CH1 0468 1128 | RO
Error No. CH2 0469 1129
CH3 | 046A 1130
CH4 | 046B 1131
Alarm history 9 4 CH1 046C 1132 | RO
Error No. CH2 |046D 1133
CH3 | 046E 1134
CH4 046F 1135
Alarm history 10 4 CH1 0470 1136 | RO
Error No. CH2 0471 1137
CH3 0472 1138
CH4 0473 1139
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Data Item ':fn:::: Channel H I?)? drelsjsE c Attribute Data
Alarm history 1 4 CH1 0474 1140 | RO | Total energizing time when an error
Total energizing CH2 0475 1141 occurs
time CH3 0476 1142

CH4 0477 1143
Alarm history 2 4 CH1 0478 1144 | RO
Total energizing CH2 0479 1145
time CH3 | 047A 1146

CH4 | 047B 1147
Alarm history 3 4 CH1 047C 1148 | RO
Total energizing CH2 047D 1149
time CH3 | 047E 1150

CH4 | 047F 1151
Alarm history 4 4 CH1 0480 1152 | RO
Total energizing CH2 0481 1153
time CH3 0482 1154

CH4 0483 1155
Alarm history 5 4 CH1 0484 1156 | RO
Total energizing CH2 0485 1157
time CH3 0486 1158

CH4 0487 1159
Alarm history 6 4 CH1 0488 1160 | RO
Total energizing CH2 0489 1161
time CH3 | 048A 1162

CH4 | 048B 1163
Alarm history 7 4 CH1 048C 1164 | RO
Total energizing CH2 048D 1165
time CH3 | 048E 1166

CH4 | 048F 1167
Alarm history 8 4 CH1 0490 1168 | RO
Total energizing CH2 0491 1169
time CH3 0492 1170

CH4 0493 1171
Alarm history 9 4 CH1 0494 1172 | RO
Total energizing CH2 0495 1173
time CH3 0496 1174

CH4 0497 1175
Alarm history 10 4 CH1 0498 1176 | RO
Total energizing CH2 0499 1177
time CH3 | 049A 1178

CH4 | 049B 1179
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Data Item ':fn:::: Channel H I?)? drelsjsE c Attribute Data
Reservation (*) 049C
to
04A3
Total energizing 4 (EAZ) | 04A4 1188 | RO | Total energizing time
time (Thz) | 04A5 1189 1 count/10 min
(High, Low) 04A6 1190 1190, 1191 is always 0.
04A7 1191
Reservation (*) 04A8
to
04AF
Output form 4 CH1 04B0 1200 | RO 0000H:
CH2 | 04B1 1201 0001H:
CH3 | 04B2 1202 0002H:
CH4 | 04B3 1203 0003H:
0004H: DC current output 4 to 20 mMADC
0005H: DC current output 4 to 20 mMADC
0006H: DC voltage output 0to 1V DC
0007H: DC voltage output 0 to 5V DC
0008H: DC voltage output 1to 5V DC
0009H: DC voltage output 0to 10 V DC
Input form 4 CH1 04B4 1204 | RO 0000H: Input code M
CH2 | 04B5 1205 0001H: Input code A
CH3 | 04B6 1206 0002H: Input code V
CH4 | 04B7 1207
Product code 1 04B8 1208 | RO Product code
Presence of 1 04B9 1209 | RO 0000H: No option
communication 0001H: With power supply/upper
option communication function
Wiring type 1 04BA 1210 | RO 0000H: Terminal type
0001H: Connector type
I/O type 1 04BB 1211 | RO | 0000H: Input only (Al)
0001H: Output only (AO)
0002H: Input/output (AIO)
Presence of event 1 04BC | 1212 | RO | 0000H: No option
option
Software version 1 04BD 1213 | RO Software version
Manufacturing date 1 04BE 1214 | RO Manufacturing date
(e.g. 2009: September 2020)
Hardware version 1 04BF 1215 | RO Hardware version
Reservation (*) 04CO0
to
052C

(*):

acknowledgment.
When writing single or multiple, Acknowledgement is returned and the data is discarded.
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11.2 Data
11.2.1  Notes About Write/Read Command

» The data (set value, decimal) is converted to a hexadecimal number.
Negative numbers are represented in 2's complement.

* Do not use undefined Data items. If they are used, negative acknowledgement will be returned or
a random value will be written or read, resulting in malfunction.

+ MODBUS protocol uses Holding Register addresses. The Holding Register addresses are created
as follows.
A data item is converted to decimal number, and the offset of 40001 is added. The result is the
Holding Register address.
Using CH1 Output volume setting (0014H) as an example: Data item in the sending message is 0014H,
however, MODBUS protocol Holding Register address is 40021 (20+40001).

11.2.2 Write Command

* The lifetime of the non-volatile IC memory is about 1 trillion times.

Do not change the set value frequently by communication, as the set value storage retention time
may be shortened if the number of times is exceeded. (If the set value is the same as the value
before setting, it is not written to the non-volatile IC memory.)

* When data (set value) has a decimal point, a whole number (hexadecimal) without a decimal point
is used.

+ Communication parameters such as module address and communication speed of this instrument
cannot be written by software communication. Set it with the rotary switch for module address
selection and the dip switch for selecting communication specifications.

+ When Write is executed using the Broadcast address [(00H) MODBUS protocol] command, the

command is sent to all the connected slaves. However, a response is not returned.

11.2.3 Read Command
* When the data (set value) has a decimal point, a whole number (hexadecimal) without a decimal

point is used for a response.

11.3 Negative Acknowledgement
11.3.1 Error Code 2 (02H)
The slave will return Error code 2 (02H) in the following case.

* When non-existent data item is read or written.

11.3.2 Error Code 3 (03H)
The slave will return Error code 3 (03H) in the following case.

* When a value out of the setting range is written.

11.3.3 Error Code 17 (11H)
The slave will return Error code 17 (11H) in the following case.

* In the case of a condition that cannot be written.
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11.4 Notes on Programming Monitoring Software
11.41 How to Speed up the Scan Time
When monitoring multiple this instrument, set the program so that the requisite minimum pieces of
data such as PV (03E8H to 03EBH), Output volume (03ECH to 03EFH), Status flag 1 (03F4H to
03F7H) can be read.
For other data, set the program so that they can be read only when their set value has changed.

This will speed up the scan time.

11.4.2 Notes on Batch Transmission of All Setting Values
+ If the input type is changed with Input type (00OC8H to 00CBH), the setting values such as Sensor
correction factor, Intput scaling high / low limit, and Output scaling high / low limit are initialized.
Send the Input type and then the other setting values.

For the items to be initialized, refer to “11.5 Initialization ltems by Changing Settings”.

11.5 Initialization Items by Changing Settings
The items that are initialized by changing the settings are shown below.

QO: Initialize
—: Not initialize
Setting change item Input type Temperature unit
Initialized item (O0C8H to 00CBH) (0O0CCH to 00CFH)
Sensor correction factor (0084H to 0087H) O O
Sensor correction (0088H to 008BH) O O
Intput scaling high limit (0ODOH to 00D3H) @) @)
Intput scaling low limit (0OOD4H to 00D7H) O O
Output scaling high limit (01B8H to 01BBH) O O
Output scaling low limit (01BCH to 01BFH) O O
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12 Operation

This section describes the operation when operating by communicating with the host computer.

Refer to “11.1 Communication Command List (P.11-1)” for setting the control parameters such as Output

volume, Intput scaling high / low limit, and Output scaling high / low limit required for operation.

12.1 Start measurement
(1) Before turning the power ON

Check the following contents before turning the power ON to this instrument.

Preparation of communication program
A communication program is required to connect and use the host computer.

Refer to “10 MODBUS Protocol (P.10-1)” to create the communication program.

Select communication specifications
Select the communication specifications such as communication speed, data bit, and parity.

Refer to “5.1.1 Selection of Communication Specifications (P.5-1)".

Setting module address
Set the module address.
Refer to “5.1.2 Setting of Module Address (P.5-3)”.

Mounting

Mount the analog I/0O module QAM1-4 to the DIN rail.
Refer to “6 Mounting (P.6-1)".

Wiring

Wire the analog I/O module QAM1-4.

Refer to “7 Wiring (P.7-1)".

Connection of host computer and analog I/O module QAM1-4
Connect the host computer and analog /0O module QAM1-4.
Refer to “7.5 Connection of Host Computer and Analog I/0O Module QAM1-4 (P.7-7)”.

(2) After turning the power ON

Check the following contents after turning the power ON to this instrument.

Specification setting
Set specifications such as input parameters and output parameters.
Refer to “8 Setting of Specification (P.8-1)".

(83) Turn OFF — ON the QAM1-4 power
Turn OFF — ON the power of QAM1-4. The set value becomes effective.
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(4) Operation

Start measurement.

Refer to “11.1 Communication Commands List (P.11-1)”" to perform communication.

Read [Slave address 1, CH1 PV (03E8H)]

» Arequest message from the master

Idle Slave Function Data item Amount of data| Error check Idle
3.5 address code CRC-16 3.5
characters| (01H) (O3H) (O3E8H) (0001H) (09CBH) characters
1 1 2 2 2
* Response message from the slave in normal status [When PV=600°C (0258H)]
Idle Slave Function Response Data Error check Idle
3.5 address code byte count CRC-16 3.5
characters| (01H) (03H) (02H) (0258H) (BSDEH) characters
1 1 1 2 2
Write [Slave address 1, CH1 Output volume (0014H)]
* Arequest message from the master [When Output volume 1000 (03E8H)]
Idle Slave Function Data item Data Error check Idle
3.5 address code CRC-16 3.5
characters| (01H) (06H) (0014H) (O3E8H) (C970H) characters
1 1 2 2 2
* Response message from the slave in normal status
Idle Slave Function Data item Data Error check Idle
3.5 address code CRC-16 3.5
characters| (01H) (06H) (0014H) (03E8H) (C970H) characters
1 1 2 2 2
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12.2 Correct PV

When a sensor cannot be mounted at a location to be controlled, the temperature measured by the sensor
may differ from the temperature at the measurement location.

Also, when multiple analog I/0O modules are used for measurement, the measured temperatures may not
match due to the accuracy of the sensors.

In such cases, the temperature measured by the sensor can be corrected to match the PV of the analog
I/O module with the desired temperature.

The input value is corrected by the sensor correction factor and the sensor correction.
The sensor correction factor sets the slope, and the sensor correction sets the difference between before
and after correction.

PV after input correction is expressed by the following formula.
PV after input correction =
Current PV x Sensor correction factor setting value + (Sensor correction setting value)

An example of input value correction using a combination of Sensor correction factor and Sensor
correction is shown below.

750°C f-=========---------- Ya

700°C .
VY
! Corrected from
1 750°C to 700°C
1
|
340°C |
o~ F=-=-=-- - 1
300°C 7 x |
// ! Corrected from 1
, ' 300°C to 340°C 1
’ ! |
/ 1 !
300°C 750°C

= = = = Slope before correction

Slope after correction

(Fig. 12.2-1)

(1) Extract two points to be corrected and determine the PV after correction.
Before correction: 300°C — After correction: 340°C
Before correction: 750°C — After correction: 700°C

(2) Find the sensor correction factor setting value from (1).
(Y'-X")/(Y-X)=(700-340) /(750 - 300) = 0.8

(3) Itis input so that PV will be 300°C using a mV generator and dial resistor.

(4) Set the value of (2) to the sensor correction factor.

(5) Read PV.
It is displayed as 240°C.

(6) Find the sensor correction setting value.
Find the difference between the PV after input correction and the PV read in (5).
340°C - 240°C = 100°C

(7) Set the value of (6) to the sensor correction.

(8) Input an electromotive force or resistance value equivalent to 750°C using a mV generator or dial
resistor.

(9) Read PV and check that the display is 700°C.
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[Setting Example] When set Sensor correction factor: 0.800, Sensor correction: 100.0°C

0.800(0320H) [Slave address 1, Sensor correction factor of CH1]

+ Arequest message from the master

Idle Slave Function Data item Data Error check Idle
3.5 address code CRC-16 3.5
characters| (01H) (06H) (0084H) (0320H) (C8CBH) characters
1 1 2 2 2
* Response message from the slave in normal status
Idle Slave Function Data item Data Error check Idle
3.5 address code CRC-16 3.5
characters| (01H) (06H) (0084H) (0320H) (C8CBH) characters
1 1 2 2 2
100.0°C (03E8H) [Slave address 1, Sensor correction of CH1]
* Arequest message from the master
Idle Slave Function Data item Data Error check Idle
3.5 address code CRC-16 3.5
characters| (01H) (06H) (0088H) (O3E8H) (095EH) characters
1 1 2 2 2
* Response message from the slave in normal status
Idle Slave Function Data item Data Error check Idle
3.5 address code CRC-16 3.5
characters| (01H) (06H) (0084H) (O3E8H) (095EH) characters
1 1 2 2 2
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13 Communication with PLC Using SIF Function

The SIF function (Smart InterFace, programless communication function) is a function that serially
connects the PLC Q series (manufactured by Mitsubishi Electric Corp.) and this instrument, and reads and
writes various data to and from PLC registers using the communication protocol of the PLC.

The following communication protocols and commands are supported.

Communication protocol Format 4

Communication command A compatible 1C frame AnA/AnU common command (QR/QW)

Using the console software (SWC-QTC101M), select the PLC register start number, PLC register address,

the monitoring items and setting items to be linked, and set the specifications.

The control module QTC1-2P (with power supply / communication options) or QTC1-4P (with power supply
/ communication options) becomes the master and the selected monitor item is periodically written to the
PLC register using the QW command, and the PLC register value is constantly updated.

In addition, the selected setting items are read from the PLC register in response to a setting request using
the QR command.

When the read data is changed, the set value of control module QTC1-2P (with power / communication
option) or QTC1-4P (with power supply / communication option) and analog I/0 module QAM1-40 (no power

supply / communication option) is updated.

Configuration example of PLC and QTC1-4P, QAM1-40

Maximum of 16 modules

RS-485

PLC / =
Control module QTC1-4P

(with power supply /
communication option)(master)

Analog I/0O module QAM1-40
(no power supply / communication option)
(slave)

(Fig. 12.2-1)
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13.1 Flow of Before Operation
The flow of operation when the QTC1-4P and QAM1-40 are connected to the PLC is shown below.

Set communication Select the communication specifications such as communication
specifications of control speed, data bits, and parity for the control module QTC1-4P and
module QTC1-4P and the analog I/O module QAM1-40. Refer to “5.1.1 Selection of
analog I/O module QAM1- Communication Specifications (P.5-1)".
40 For control module QTC1-4P, select “SIF specification” in the

selection of communication protocol (set DIP switch 6 for
selection of communication specifications to ON). For details,
refer to “5.1.1 Selection of Communication Specifications (P.5-1)”
in the QTC1-4 Control Module Instruction Manual.

4

Set module address of Set the module address of control module QTC1-4P and analog

control module QTC1-4p | VO module QAM1-40.
and analog 1/0 module Select a consecutive number from 1 for the address.
QAM1-40 Refer to “5.1.2 Setting of Module Address (P.5-3)".
A
Set PLC Set the PLC communication parameters.
communication parameter Refer to “13.2 PLC Communication Parameter Setting (P.13-3)”.

A

_ Mount the control module QTC1-4P and analog I/O module QAM1-
Mounting 40 to the DIN rail.
Refer to “13.3 Mounting (P.13-6)".

Wire the control module QTC1-4P and analog I/0O module QAM1-40.

Wiring Refer to “13.4 Wiring (P.13-8)".

A

Connecting PLC and Connect the PLC and control module QTC1-4P.
control module QTC1-4P Refer to “13.5 Connection of PLC and Control Module QTC1-4P
(P.13-11)".

o _ Set the communication settings with PLC.
Specification setting Refer to “13.6 Specification Setting (P.13-13)".

Communication is performed between the QTC1-4P and PLC, and
operation starts.
Refer to “13.7 Operation (P.13-30)".

(Fig. 13.1-1)

Operation start
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13.2 PLC Communication Parameter Setting
Set the PLC communication parameters.

The setting method using GX Works3 is explained.

Connect the GX Works3 installed PC, set the communication speed, transmission specifications,

communication protocol, etc., and then set the communication parameters using the PC write function.

Refer to “Serial Communication Module User's Manual (Basic)” for detail.

(1) 1/O assignment setting

Double-click [PLC parameter] on Project data list -> Parameter.

Display the Parameter Setting screen.

Click “I/0O Assignment” tab, and set “Type”,

"«

Model Name” and “Points”.

Q Parameter Setting

1O Assignment{*1)

PLCName |PLC System |PLCFie |PLCRAS |Program |SFC  |Device lultiple CPU Setting | Serial Communication

- Switch Setting |

Export to CSV File

Import Multiple CPU Parameter |

Mo, Slot Type Model Name Paoints Start XY
o lpic pLC - =
|1 o@o Intelligent ~ |Qa71c2am 32Points ~l Detailed Setting |
EEEIRY = = |
3 202 - - Select PLC type |
4 13(0-3) hd = New Module
5 |4(0-4) - =
5 |5(0-5) - S
7 |s0-8) - - -
Assigning the If0 address is not necessary as the CPU does it automatically.
Leaving this setting blank will not cause an error to occur.
Base Setting(*1)
Base Mode
Baze Model Name Power Model Name Extension Cable Slots
- " Auto
Main 8 -
Ext.Basel hd ' Detail
Ext.Base2 -
Ext.Base3 - 8 Slot Default
Ext.Base4 -

12 Slot Default
Select
module name

Read PLC Data

(*1)Setting should be set as same when using multiple CPU.

Print Window. ..

Print Window Preview

Acknowledge XY Assignment |

Default

check | [ End

Cancel

[Setting Example]

(Fig. 13.2-1)

Setting item

Setting contents

Type Intelligent
Model Name Model name of mounted unit (Example: QJ71C24N)
Points 32 points
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(2) Switch setting
Click [Switch Setting] button to the right of the 1/0 Assignment setting.

Q parameter setting X

PLC name |PLO system |F‘Ll.:.: file IF‘LC- RAS IDEz-'u:e ]F'rn:.gram ]E’cu:-f file |E-F':- 1/0 assignment ]Elum-ln Ethernet port

/O Assignment(*)

Slat Type Model name Points Staty | &

0 = =
; 10{3?; Intelli : QJ71C24N 32points : T
3 [202) v v

(Fig. 13.2-2)

Displays the Switch Setting for I/O and Intelligent Function Module screen.
Set the data bit, parity bit, stop bit, communication speed and communication protocol settings.
After setting, click [End] button.

Switch Setting for |/0 and Intelligent Function Module >
Input Format |HEX -

Slot Type Model Name Switchl | Switch2 | Switch3 | Switch4 | Switchs =
0 |PLC PLC
1 [ogo-o Inteligent QI71C24N | oase 0004 DABE o004/pooo
2 [10-1)
3 [2(0-7)
4 [3(0-3)
5 |40
& |5(0-5)
7 |6(0-6)
8 |700-7
g ]
10
11
12
13
14
15 =7

If you use Inteligent Function Module, able to set each module with pulldown format by following function,
- Switch Setting of Inteligent Function Module in project tree.
End Cancel

(Fig. 13.2-3)
[Setting Example]
Setting item Setting contents
Action setting Independent
Data bit 8 bits
Parity bit Even
Stop bit 1 bit
Sum check code Yes
Write during RUN Enable
Setting change Disable
Communication Set the same communication speed as the control module QTC1-4P
speed setting (Setting example: 57600 bps)
Communication
. Format 4
protocol setting
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(3) PLC writing
Click [Write to PLC...] on Menu bar -> Online.

Display the PC writing screen.

MELSOFT GX Works3 Q/L/FX Series Compatible Mode (Untitled Project) - [Device/Buffer Memory Batch Menitor-

2 Project Edit FEind/Replace Compile View | Online | Debug Diagnostics Jool Window Help
: = Write to PLC... Ak
— — — Verify with PLC...
i Navigation ® X 7 .4 [PRGIWrit - x|
L= Remote Operation(S)...
Device ——— Redundant Operation...
U ﬂaaﬁli' # Device Nan P a— - , [lueRefere
=& Parameter e .
¥ APLC Parameter " Buffer Men Soft Security Key Management... - | (HE
tﬁ Metwork Parameter PLC Memory Operation 4
I}, Ethemet / CCIE/ N Delete PLC Data...
ﬂ CC-Link Modify Value PLC User Data 5 Detais...
’QI!I Remote Password Export to ROM Eormat
Intelligent Function Modu Dievice *port to FLAM Lormat.. | 45
..} Global Device Comment 1000 Program Memory Batch Download 0
E'E Program Setting gﬁﬁ Latch Data Backup » g
{1 Initial Pregram D1023 PLC Module Change » 2
~{H} Scan Program D032 Set Clock.. 5
-{}f} Standby Program D 1040 . . - E )
- Fixed Scan Program D104 tegister/Cancel Display Module Menu... 3
@-{H) Mo Execution Type D1056 Monitor » 0
E""n FOU D164 Waich » 0
=43 Program D172 - 0
) MaN 01080 Local Device Batch Read +Sgve CSV 0
™ Local Device Commen Di0es | 0 0 g 7 z 0
(Fig. 13.2-4)
Click [Select all] button -> [Execute] button.
Online Data Operation
—Connection Channel List
| Serial Port PLC Module Connection(USB) System Image...
« Wnte " Verfy " Delete
¥ PLC Module I Bl inteligent Function Module I Execution Target Data( o [/ Yes )
Te |
E Edit Data Parameter+Program | Select Al | Cancel All Selectionsl
Module Name,/Data Name Title Target | Detail Last Change Target Memory Setting Size
=™y PLC Data Program Memory/De...
= fm Program(Program File) Cetal |
; " al MAIN 2023/02/27 21:31:00 2152 Bytes
a ? PLC/Network/Remote Password/Switch Setti. . 2023/02/27 21:31:00 464 Bytes
Lletail I 2023/02/27 21:31:00
Lletail |
2023/02/27 21:31:00

Mecessary Settingl Mo Setting /  Already Set )

Setif itis needed{ o Setting / Already Set )

“

Whiting Size Free Volume Use Volume
2,616Bytes - 29,304 11,656Bytes Refresh
Related Functions< < | Execute Close
5 B W B |
Remote Operation Set Clack PLC User Data Write Title Format PLC Clear PLC Memory  Arrange PLC
Memory Memory

(Fig. 13.2-5)
This completes the PLC communication parameter settings.
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13.3 Mounting
Mounting to the DIN rail
@) Lower the lock lever of this instrument. (The lock lever of this instrument has a spring structure,

but if lower it in the direction of the arrow until it stops, it will be locked in that position.)

2 Hook the part ) of this instrument onto the top of the DIN rail.

@ Insert the lower part of this instrument with the part 2 as a fulcrum.

@) Raise the lock lever of this instrument.

Make sure it is fixed to the DIN rail.
.
HIE a
®
(Fig. 13.3-1) (Fig. 13.3-2)

Removal from the DIN rail
@ Insert a flat blade screwdriver into the lock lever of this instrument and lower the lock lever until
it stops.
@ Remove this instrument from the DIN rail by lifting it from below.

Q0 OCO0 Q0 C0 Q0 00 00 00 QO

Y s | s s s s | s | s | s | s

L 96 l
@

(Fig. 13.3-3)
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Mounting multiple modules to the DIN rail

This section describes an example of mounting multiple modules on the DIN rail.
Remove the line cap on the right side of the QTC1-4P.
Lower the lock lever of the QAM1-40, and mounting the QAM1-40 to the DIN rail.
Slide the QAM1-40 to the left and connect the connectors to each other.
Raise the lock lever of the QAM1-40.
Make sure it is fixed to the DIN rail.

QTC1-4P

®e oo

one
orR
ADD =)
om
i =

oty
dkE

@ =)

+++++++-u-u-a-’§9

W66 W

(Fig. 13.3-4)

QTC1-4P QAM1-40

00 0000 OO0 OO0 OO OO OO0 OC OO0

Make sure the line
1 cap is attached to the
) rightmost QAM1-40.

@ mmp O

(Fig. 13.3-5) (Fig. 13.3-6)
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13.4 Wiring
13.4.1 Wiring for Power Supply and Communication
The terminal block for power supply and communication is located on the base of the control module
QTC1-4P.
Wiring by the following procedure.
(1) Case removal
(1) Push the release lever on the top of QTC1- Case @  Release lever

4P to unlock it. @ @ / l/
0 Base

@ Remove the case.

—
00 0000 00 OO OO OO0 OO0 OO0 00

(Fig. 13.4-1)

St A
ki Caution

| ]
* Do not confuse the
> polarities.
E : « Use the ring-type
= * - solderless terminal.
= 24\ DC * The tightening torque

should be 0.5 Nem.

" Caution

= RS-485 « Use the ring-type

solderless terminal.
N * The tightening torque

should be 0.3 Nem.
YA YB SG

\ 4

. - /

Refer to “13.5 Connection of PLC and Control Module QTC1-4P

(P.13-11)” for the serial communication wiring.

(Fig. 13.4-2)
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(3) Case mounting
(1) Hook the case on the lower part (1) of
QTC14P.
(@) Mount the case so that the lower part
(1 of QTC1-4P is the fulcrum and
covers the release lever.

There is a clicking sound.

13-9
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13.4.2  Wiring for Input and Output

A\ Caution

* Please note that CH1, CH2 and CH3, CH4 have different terminal arrangements.

» The tightening torque should be 0.63 Nem.

» For DC current input (with an external receiving resistor), connect a receiving resistor [option 50 Q
(RES-S01-050)] between each input terminal (+ and -). For DC current input (built-in receiving
resistor), a receiving resistor (50 Q) is not required.

—
)
OPWR
///égaé O™
“ = DC current DC voltage
g S | T
M S T | O
QAM1 e ! ' ! I
= H 1
1 + 11 + 1 - E ®| - :
— | SR e - -
Iol= ¢ \ J
N QI | CH2 output: 8 47
n N CH3 output: & @
: = CH4 output: 49 (@
N | QIS | &
[ m—
— o] | I F
1KE 17 +
i\ | Pl
| GIIED | &G
M| I | G
=t
\ 4
N
TC RTD (Resistance DC A (Direct current) | DC V (DC voltage)
(Thermocouple) |temperature detector)| 4 t5 20 mA Oto1V
0to 20 mA Oto5V
::+ ®) A —13 105V (3
é Oto10V
: B$—(4 4 {4
\_ 9 B—(3 B @/

CH2 input: @9
CH3input: @ @ M
CH4 input: @ ®

(Fig. 13.4-4)

13-10



13.5 Connection of PLC and Control Module QTC1-4P

/\ Warning

Turn off the power supply to this instrument before wiring.

If you work while the power is supplied, you may get an electric shock, which could result in an accident
resulting in death or serious injury.

Power supply

A\ 4

24V DC

Serial communication

RS-485
=

TIT

YB SG
- \\‘ YA
R I £ Bl =

\ 4

J

Refer to “Fig. 13.5-2 (P.13-12)” for the serial
communication wiring.

(Fig. 13.5-1)
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Example of connection between PLC and QTC1-4P, QAM1-40

Control module QTC1-4P Analog 1/0 module QAM1-
PLC (with power supply / 40
(Serial Communication Unit) communication option) (no power supply /

SDA | i
SDB % Communication cable (*) @ 9 BUS
RDA ol

e = connection
RDB . —
SG
FG

S

.

(*): For communication cables, please contact the store where you purchased the product or our sales office.

(Fig. 13.5-2)
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13.6 Specification Setting
Set the specifications of the control module QTC1-4P and analog /O module QAM1-40 to communicate
with the PLC.

This section describes how to set specifications using console software (SWC-QTC101M).

13.6.1 Preparation of USB Communication Cable and Console Software
Please prepare the USB communication cable and the console software.
»  USB communication cable
USB-micro USB Type-B (commercial item)
» Console software (SWC-QTC101M)
Please download from our website and install.
Click https://shinko-technos.co.jp/e/ — Support/Download — Software

13.6.2 Connecting to Host Computer

A\ Caution

Do not use the logging function of the console software when communicating by connecting the USB
communication cable.

(1) Connect the micro USB Type-B side of the USB communication cable to the console
communication connector of this instrument.

(2) Connect the USB plug of the USB communication cable to the USB port of the host computer.
Example of connection between host computer and QTC1-4P, QAM1-40

Control module QTC1-4P Analog I/0O module QAM1-
(with power supply / 40
Host computer communication option) (no power supply /

USB port USB communication cable

(commercial item)
USB - micro USB Type-B

Console communication connector

0 llaUl a0 i=Clllal ) |faU =L el il [l
|| ©[C)] )OO (G

000|000 ©. G

(Fig. 13.6-1)
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(3) Checking the COM port number
Follow the procedure below to check the COM port number.
(M Right-click “Start” — Click “Device manager” from menu.
(@) When “USB Serial Port (COM3)” is displayed in “Port (COM and LPT)”, the COM port is
assigned to No. 3.

Check the COM port number, and then close “Device Manager”.

(4) Starting the console software (SWC-QTC101M)
(1) Start the console software (SWC-QTC101M).

B9 QTC1 IVY-NYTRIIF x

QTC1
CONSOLE

s aanaaEn ]

"y
s
i
"
s
"
=~
i
T~

FETD) AEAZ

(Fig. 13.6-2)

@ Click [User (U)] on the menu bar — [Communication conditions (C)].

Display the communication condition setting screen.

L OTC1 console display Communication port CoM3 "
File(F) | User(l) | Help(H) Selection from all communication ports
-] Logging(L) 3 -
ON |‘ Communication conditions(C) Device manager
Main scf %4 Communication conditions Search(F) Communication protocol MODBUS BTU
Operation setting as a packagel(l) 3
_ ) Instrument number 1 ~
Host set value change flag clear s ion(H
USB set value change flag tion (L) Communication speed 38400 w
Default setting of SIF function (3) Data bit Pﬂl‘ih-' 8 even e
Medel change(Q) Stop bit ’
Data clear(R)
(=
oK

(Fig. 13.6-3)
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@) Set the communication condition as shown below.

Setup Items Setting Value
Communication port Select the COM port number confirmed in @) of (3).
Communication protocol MODBUS RTU
@ Click [OK]

®) Click “Default setting of SIF function(S)” from “User(U)” of menu ber.

Display “Default setting of SIF function” screen.

5 QTC1 console display

File(F) User(Lh) Help(H)

] Logging(L) 3
ONL *

Main sci ““4 Communication conditions Search(F)

Communication conditions(C)

Operation setting as a package(l) 3

Host set value change flag clear selection(H)

UISE set value change flag clear selection(l)
) Default setting of SIF function (5)
odel change(0)

Data clear(R)

(Fig. 13.6-4)

® Select “Module 1” and click “System” tab.

EH Default setting of SIF function -
l ------ B MJ | System IMonitoring item Setting item PLC register

MNumber of communication

Start number of PLC reqister 1000

Response waiting time of PLC ms

Start waiting time of PLC sec

Reading from QTCA1 Reading from saved file Writing in file
Reading from instrument Reading from file Save
Next

(Fig. 13.6-5)

The specifications are ready.
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13.6.3 Specification Setting
Specification setting of control module QTC1-4P

Set the specifications of the control module QTC1-4P with reference to the SIF function initial setting

items.

SIF function initial setting items

MODBUS address Name Gt o el Ees Initial | Remarks
HEX DEC value )
Communication
020A 522 | management module 1 to 16 modules 1 1
number setting
0384 900 |PLC register start number |0 to 65535 1000 0
0385 901 PLC response wait time | 100 to 3000 ms 200 1
0386 | oop |~-Ccommunicationstart | s55 seconds 5 1
wait time
0387 903 |Reservation (Not used) 0 0
0388 904 |Reservation (Not used) 0 0
0389 905 |Monitor item 1 Refer to Monitor item 1 (P.13-17) 31 0
038A 906 |Monitor item 2 Refer to Monitor item 2 (P.13-18) 0 0
038B 907 |Monitor item 3 Refer to Monitor item 3 (P.13-18) 0 0
038C 908 |Reservation (Not used) 0 0
038D 909 |Reservation (Not used) 0 0
038E 910 |Setting item 1 Refer to Setting item 1 (P.13-19)| 57827 0
038F 911 Setting item 2 Refer to Setting item 2 (P.13-19)| 2721 0
0390 912 | Setting item 3 Refer to Setting item 3 (P.13-20) 0 0
0391 913 | Setting item 4 Refer to Setting item 4 (P.13-20) 0 0
0392 914 | Setting item 5 Refer to Setting item 5 (P.13-21) 0 0
0393 915 |Setting item 6 Refer to Setting item 6 (P.13-21) 0 0
0394 916 |Setting item 7 Refer to Setting item 7 (P.13-22) 0 0

(*) 0: The value set in each module is a valid item.

1: The value set in the control module QTC1-4P is a valid item.

(1) Communication management module number setting
Set the number of modules managed by the master module.
Set the number of modules including the master module.

(2) PLC register start number
Set the start number of the register used in PLC communication. It is fixed to the D register.
Please set in the range of 0 to 65535.
For A compatible 1C frame AnA/AnU, set within the range of 0 to 8191.
A maximum of 170 registers are used per control module. [System area: 10 registers,
Monitor item: 80 registers (20 x 4ch), Setting item: 80 registers (20 x 4ch)]
When using multiple control modules, be careful not to duplicate them.

(3) PLC response wait time
Set the retransmission interval time when there is no response from the PLC.
Please set in the range of 100 to 3000 ms.
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(4) PLC communication start wait time
Set the time from when the control module QTC1-4P power is turned on until communication is
started to the PLC.
Please set in the range of 1 to 255 seconds.

(5) Monitoritem 1to 3

Click [Monitor item] tab or [Next] button.

Displays the Monitor item screen.

Select any of Monitor item 1 to 3. The maximum number of valid item selections is 20.
The excess is invalid for all channels in the control module.

Monitor item 1 (Initial value: 31)

Bit No. | Selection Description
0 01 1 PV reading (including difference)
1 02 1 MV reading
2 03 1 SV reading
3 04 1 Status flag 1 reading
4 05 1 Status flag 2 reading
5 06 0 Heater current value reading
6 07 0 Event input reading
7 08 0 Event output reading
8 09 0 PV reading (true value)

9 10 0 Ambient temperature reading

10 11 0 Not used
11 12 0 Not used
12 13 0 Not used
13 14 0 Not used
14 15 0 Not used
15 16 0 Not used
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Monitor item 2 (Initial value: 0)

Bit No. | Selection Description
0 17 0 Alarm history 1 Error No.

1 18 0 Alarm history 2 Error No.

2 19 0 Alarm history 3 Error No.

3 20 0 Alarm history 4 Error No.

4 21 0 Alarm history 5 Error No.

5 22 0 Alarm history 6 Error No.

6 23 0 Alarm history 7 Error No.

7 24 0 Alarm history 8 Error No.

8 25 0 Alarm history 9 Error No.

9 26 0 Alarm history 10 Error No.

10 27 0 Alarm history 1 Total energizing time
11 28 0 Alarm history 2 Total energizing time
12 29 0 Alarm history 3 Total energizing time
13 30 0 Alarm history 4 Total energizing time
14 31 0 Alarm history 5 Total energizing time
15 32 0 Alarm history 6 Total energizing time

Monitor item 3 (Initial value: 0)

Bit No. | Selection Description

0 33 0 Alarm history 7 Total energizing time

1 34 0 Alarm history 8 Total energizing time

2 35 0 Alarm history 9 Total energizing time

3 36 0 Alarm history 10 Total energizing time

4 37 0 Contact switching total number of times (High)
5 38 0 Contact switching total number of times (Low)
6 39 0 Total energizing time (High, Low)

7 40 0 Heater accumulated energizing time (High)

8 41 0 Heater accumulated energizing time (Low)

9 42 0 Not used

10 43 0 Not used

11 44 0 Not used

12 45 0 Not used

13 46 0 Not used

14 47 0 Not used

15 48 0 Not used
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(6) Settingitem1to7

Click [Setting item] tab or [Next] button.

Displays the Setting item screen.

Select any of Setting item 1 to 7. The maximum number of valid item selections is 20.
The excess is invalid for all channels in the control module.

Setting item 1 (Initial value: 57827)

Bit Sicte(tatm%{]?g:rst Selection Description
0 1 1 Control Allowed/Prohibited selection
1 2 1 AT Perform/Cancel selection
2 3 0 Event output ON/OFF selection
3 4 0 Auto/Manual control selection
4 5 0 Manual MV setting
5 6 1 SV setting
6 7 1 Proportional band setting
7 8 1 Integral time setting
8 9 1 Derivative time setting
9 10 0 Proportional cycle setting
10 11 0 ON/OFF hysteresis setrting
11 12 0 Output high limit setting
12 13 0 Output low limit setting
13 14 1 Alarm 1 action selection
14 15 1 Alarm 2 action selection
15 16 1 Alarm 3 action selection

Setting item 2 (Initial value: 2721)

Bit Sﬁ;tri:%;?g:ft Selection Description
0 17 1 Alarm 4 action selection

1 18 0 Alarm 1 hysteresis setting

2 19 0 Alarm 2 hysteresis setting

3 20 0 Alarm 3 hysteresis setting

4 21 0 Alarm 4 hysteresis setting

5 22 1 Alarm 1 value setting

6 23 0 Alarm 1 high limit value setting
7 24 1 Alarm 2 value setting

8 25 0 Alarm 2 high limit value setting
9 26 1 Alarm 3 value setting

10 27 0 Alarm 3 high limit value setting
11 28 1 Alarm 4 value setting

12 29 0 Alarm 4 high limit value setting
13 30 0 Heater burnout alarm setting
14 31 0 Loop break alarm band setting
15 32 0 Loop break alarm time setting
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Setting item 3 (Initial value: 0)

Bit S:Et}trirr:%aﬁg:rst Selection Description

0 33 0 Sensor correction factor setting

1 34 0 Sensor correction setting

2 35 0 PV filter time constant setting

3 36 0 SV rise rate setting

4 37 0 SV fall rate setting

5 38 0 MV bias setting

6 39 0 Not used

7 40 0 Not used

8 41 0 Not used

9 42 0 Not used

10 43 0 Not used

11 44 0 Not used

12 45 0 Not used

13 46 0 Not used

14 47 0 Not used

15 48 0 Not used

Setting item 4 (Initial value: 0)

Bit Sﬁg:g%;?gg:ft Selection Description

0 49 0 Input type selection

1 50 0 Temperature unit selection

2 51 0 Scaling high limit setting

3 52 0 Scaling low limit setting

4 53 0 Input sampling selection

5 54 0 Direct/Reverse action selection

6 55 0 AT action mode selection

7 56 0 AT bias setting

8 57 0 ATgain setting

9 58 0 Alarm 1 value 0 Enabled/Disabled selection
10 59 0 Alarm 2 value 0 Enabled/Disabled selection
11 60 0 Alarm 3 value 0 Enabled/Disabled selection
12 61 0 Alarm 4 value 0 Enabled/Disabled selection
13 62 0 Event output allocation selection

14 63 0 Event input allocation selection

15 64 0 CH Enabled/Disabled selection
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Setting item 5 (Initial value: 0)

Bit Sﬁet}trirr:%aﬁg:rst Selection Description

0 65 0 Number of moving average setting

1 66 0 Input math function selection

2 67 0 Input difference selection

3 68 0 Input difference setting

4 69 0 Control action selection

5 70 0 Proportional gain 2 DOF coefficient (a) setting
6 71 0 Integral 2 DOF coefficient () setting

7 72 0 Derivative 2 DOF coefficient (y, Cd) setting
8 73 0 Desired value proportional coefficient (Cp) setting
9 74 0 Gap width setting

10 75 0 Gap coefficient setting

11 76 0 Output minimum ON/OFF time setting

12 77 0 Integral/Derivative decimal point position selection
13 78 0 Power-on restore action selection

14 79 0 Not used

15 80 0 Not used

Setting item 6 (Initial value: 0)

Bit Sﬁg:g%;?gg:ft Selection Description

0 81 0 Control function selection

1 82 0 Cooling P-band setting

2 83 0 Cooling Integral time setting

3 84 0 Cooling Derivative time setting

4 85 0 Cooling proportional cycle setting

5 86 0 Cooling ON/OFF hysteresis setting

6 87 0 Overlap/Dead band setting

7 88 0 Cooling output high limit setting

8 89 0 Cooling output low limit setting

9 90 0 Cooling action mode selection

10 91 0 Slave scale high limit setting

11 92 0 Slave scale low limit setting

12 93 0 Output bias setting

13 94 0 Output gain setting

14 95 0 Output channel selection

15 96 0 Output rate-of-change setting
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Setting item 7 (Initial value: 0)

Bit S:g:g%;?g:rst Selection Description

0 97 0 Communication response delay time setting

1 98 0 Extension function selection

2 99 0 Total current setting

3 100 0 Current value setting

4 101 0 OUT ON delay setting

5 102 0 Auto balance control Interlock/Single selection

6 103 0 Auto balance control Master/Slave selection

7 104 0 Auto balance control Enabled/Disabled selection
8 105 0 Auto balance control start output setting

9 106 0 Auto balance control cancel area setting

10 107 0 Number of communication management module setting
11 108 0 Non-volatile IC memory save selection

12 109 0 Not used

13 110 0 Not used

14 111 0 Not used

15 112 0 Not used

(7) Control module power OFF — ON
Turn the control module power off and then on. The set value becomes effective.

This completes the specification setting.
If multiple control modules are connected, connect the USB communication cable to the next control

module.
Select the connected module number (Example: Module 2) and click the [System] tab.

E21 Default setting of SIF function — *

| System IMonitoring item Setting item PLC register
..... & Moduled Start number of PLC reqister 1000

----- & Modules
----- & Moduleg
----- & Module?
----- & Moduled
----- & Module9
----- & Module10
----- & Module11
----- & Module12
----- & Module13
----- & Module14
----- & Modulels
----- & Modulel6

(Fig. 13.6-6)
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Specification setting of analog I/O module QAM1-40

Set the specifications of analog I/O module QAM1-40 referring to the SIF function initial setting

items.

SIF function initial setting items

MODBUS address Name Gt o el Ees Initial | Remarks
HEX DEC value )
Communication
020A 522 | management module 1 to 16 modules 1 1
number setting
0384 900 |PLC register start number |0 to 65535 1000 0
0385 901 PLC response wait time | 100 to 3000 ms 200 1
0386 | oop |~-Ccommunicationstart | 555 seconds 5 1
wait time
0387 903 |Reservation (Not used) 0 0
0388 904 |Reservation (Not used) 0 0
0389 905 |Monitor item 1 Refer to Monitor item 1 (P.13-24) 27 0
038A 906 |Monitor item 2 Refer to Monitor item 2 (P.13-25) 0 0
038B 907 |Monitor item 3 Refer to Monitor item 3 (P.13-25) 0 0
038C 908 |Reservation (Not used) 0 0
038D 909 |Reservation (Not used) 0 0
038E 910 |Setting item 1 Refer to Setting item 1 (P.13-26) 16 0
038F 911 Setting item 2 Refer to Setting item 2 (P.13-26) 0 0
0390 912 | Setting item 3 Refer to Setting item 3 (P.13-27) 0 0
0391 913 | Setting item 4 Refer to Setting item 4 (P.13-27) 0 0
0392 914 | Setting item 5 Refer to Setting item 5 (P.13-28) 0 0
0393 915 |Setting item 6 Refer to Setting item 6 (P.13-28) 0 0
0394 916 |Setting item 7 Refer to Setting item 7 (P.13-29) 0 0

(*) 0: The value set in each module is a valid item.

1: The value set in the control module QTC1-4P is a valid item.

(1) Communication management module number setting
Set the number of modules managed by the master module.
Set the number of modules including the master module.

(2) PLC register start number
Set the start number of the register used in PLC communication. It is fixed to the D register.
Please set in the range of 0 to 65535.
For A compatible 1C frame AnA/AnU, set within the range of 0 to 8191.
A maximum of 170 registers are used per control module. [System area: 10 registers,
Monitor item: 80 registers (20 x 4ch), Setting item: 80 registers (20 x 4ch)]
When using multiple control modules, be careful not to duplicate them.

(3) PLC response wait time
Set the retransmission interval time when there is no response from the PLC.
Please set in the range of 100 to 3000 ms.

(4) PLC communication start wait time
Set the time from when the control module QTC1-4P power is turned on until communication is
started to the PLC.

Please set in the range of 1 to 255 seconds.
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(5) Monitor item 1to 3

Click [Monitor item] tab or [Next] button.

Displays the Monitor item screen.

Select any of Monitor item 1 to 3. The maximum number of valid item selections is 20.
The excess is invalid for all channels in the control module.

Monitor item 1 (Initial value: 27)

Bit No. | Selection Description
0 01 1 PV reading (including difference)
1 02 1 Output volume reading
2 03 0 Not used
3 04 1 Status flag 1 reading
4 05 1 Status flag 2 reading
5 06 0 Not used
6 07 0 Not used
7 08 0 Not used
8 09 0 PV reading (true value)

9 10 0 Ambient temperature reading

10 11 0 Not used
11 12 0 Not used
12 13 0 Not used
13 14 0 Not used
14 15 0 Not used
15 16 0 Not used
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Monitor item 2 (Initial value: 0)

Bit No. | Selection Description
0 17 0 Alarm history 1 Error No.

1 18 0 Alarm history 2 Error No.

2 19 0 Alarm history 3 Error No.

3 20 0 Alarm history 4 Error No.

4 21 0 Alarm history 5 Error No.

5 22 0 Alarm history 6 Error No.

6 23 0 Alarm history 7 Error No.

7 24 0 Alarm history 8 Error No.

8 25 0 Alarm history 9 Error No.

9 26 0 Alarm history 10 Error No.

10 27 0 Alarm history 1 Total energizing time
11 28 0 Alarm history 2 Total energizing time
12 29 0 Alarm history 3 Total energizing time
13 30 0 Alarm history 4 Total energizing time
14 31 0 Alarm history 5 Total energizing time
15 32 0 Alarm history 6 Total energizing time

Monitor item 3 (Initial value: 0)

Bit No. | Selection Description
0 33 0 Alarm history 7 Total energizing time
1 34 0 Alarm history 8 Total energizing time
2 35 0 Alarm history 9 Total energizing time
3 36 0 Alarm history 10 Total energizing time
4 37 0 Not used
5 38 0 Not used
6 39 0 Total energizing time (High, Low)

7 40 0 Not used
8 41 0 Not used
9 42 0 Not used

10 43 0 Not used
11 44 0 Not used
12 45 0 Not used
13 46 0 Not used
14 47 0 Not used
15 48 0 Not used
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(6) Settingitem1to7

Click [Setting item] tab or [Next] button.

Displays the Setting item screen.

Select any of Setting item 1 to 7. The maximum number of valid item selections is 20.
The excess is invalid for all channels in the control module.

Setting item 1 (Initial value: 16)

Bit Sﬁg:g%;?ﬁg:rst Selection Description
0 1 0 Not used
1 2 0 Not used
2 3 0 Not used
3 4 0 Not used
4 5 0 Output volume setting
5 6 0 Not used
6 7 0 Not used
7 8 0 Not used
8 9 0 Not used
9 10 0 Not used
10 11 0 Not used
11 12 0 Not used
12 13 0 Not used
13 14 0 Not used
14 15 0 Not used
15 16 0 Not used
Setting item 2 (Initial value: 0)
Bit Sﬁg::%;?g:ft Selection Description
0 17 0 Not used
1 18 0 Not used
2 19 0 Not used
3 20 0 Not used
4 21 0 Not used
5 22 0 Not used
6 23 0 Not used
7 24 0 Not used
8 25 0 Not used
9 26 0 Not used
10 27 0 Not used
11 28 0 Not used
12 29 0 Not used
13 30 0 Not used
14 31 0 Not used
15 32 0 Not used
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Setting item 3 (Initial value: 0)

Bit S:Et}trirr:%aﬁg:rst Selection Description
0 33 0 Sensor correction factor setting
1 34 0 Sensor correction setting
2 35 0 PV filter time constant setting
3 36 0 Not used
4 37 0 Not used
5 38 0 Not used
6 39 0 Not used
7 40 0 Not used
8 41 0 Not used
9 42 0 Not used
10 43 0 Not used
11 44 0 Not used
12 45 0 Not used
13 46 0 Not used
14 47 0 Not used
15 48 0 Not used

Setting item 4 (Initial value: 0)

Bit Sﬁg:g%;?gg:ft Selection Description
0 49 0 Input type selection
1 50 0 Temperature unit selection
2 51 0 Input scaling high limit setting
3 52 0 Input scaling low limit setting
4 53 0 Input sampling selection
5 54 0 Not used
6 55 0 Not used
7 56 0 Not used
8 57 0 Not used
9 58 0 Not used
10 59 0 Not used
11 60 0 Not used
12 61 0 Not used
13 62 0 Not used
14 63 0 Not used
15 64 0 Not used
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Setting item 5 (Initial value: 0)

Bit S:Et}trirr:%aﬁg:rst Selection Description
0 65 0 Number of moving average setting
1 66 0 Not used
2 67 0 Not used
3 68 0 Not used
4 69 0 Not used
5 70 0 Not used
6 71 0 Not used
7 72 0 Not used
8 73 0 Not used
9 74 0 Not used
10 75 0 Not used
11 76 0 Not used
12 77 0 Not used
13 78 0 Not used
14 79 0 Not used
15 80 0 Not used

Setting item 6 (Initial value: 0)

Bit Sﬁgﬂ%;ﬁggft Selection Description
0 81 0 Not used
1 82 0 Not used
2 83 0 Not used
3 84 0 Not used
4 85 0 Not used
5 86 0 Not used
6 87 0 Not used
7 88 0 Not used
8 89 0 Not used
9 90 0 Not used
10 91 0 Output scaling high limit setting
11 92 0 Output scaling low limit setting
12 93 0 Not used
13 94 0 Not used
14 95 0 Not used
15 96 0 Not used
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Setting item 7 (Initial value: 0)

Bit S:Et}trirr:%aﬁg:rst Selection Description
0 97 0 Communication response delay time setting
1 98 0 Not used
2 99 0 Not used
3 100 0 Not used
4 101 0 Not used
5 102 0 Not used
6 103 0 Not used
7 104 0 Not used
8 105 0 Not used
9 106 0 Not used
10 107 0 Not used
1 108 0 Not used
12 109 0 Not used
13 110 0 Not used
14 111 0 Not used
15 112 0 Not used

(7) Control module power OFF — ON
Turn the control module power off and then on. The set value becomes effective.

This completes the specification setting for the analog I1/0 module QAM1-40.
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13.7 Operation
The following explains how to connect two modules to the PLC.

Connection example of PLC and QTC1-4P, QAM1-40

Control module QTC1-4P
(with power supply / communication option)

/ (master) Module address 1
PLC oo

Analog 1/0 module QAM1-40
(no power supply / communication option)
(slave) Module address 2

RS-485

(Fig. 13.7-1)

13.7.1 Communication Procedure
(1) The control module QTC1-4P becomes the master and collects the valid monitor items and
setting items of the analog /0 module QAM1-40 (slave).
(2) After the PLC communication start waiting time has elapsed, the control module QTC1-4P
periodically writes the item selected in the monitor items to the PLC register.
Also, the item selected from the setting items is read from the PLC register in response to a
setting request.

QTC1-4P QAM1-40
PLC <« -
(Master) (Slave)
All items Reading item:
Iltem selected in Monitor item.
Writing item:

Item selected in Setting item at startup
Items set by the Setting request item
number after startup

(Fig. 13.7-2)
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13.7.2 PLC Communication Data Map
Shown below is the PLC communication data map when the initial setting example for PLC

communication is set.

Example of initial setting for PLC communication

MODBUS address Name QTC1-4P (Master) QAM1-40 (Slave)
HEX DEC setting setting
0384 900 PLC register start number 1000 1100
0385 901 PLC response wait time 200 200
0386 902 PLC communication start 5 5

wait time

0387 903 Reservation (Not used)

0388 904 Reservation (Not used) 0
0389 905 Monitor item 1 31 27
038A 906 Monitor item 2 0 0
038B 907 Monitor item 3 0 0
038C 908 Reservation (Not used) 0 0
038D 909 Reservation (Not used) 0 0
038E 910 Setting item 1 57827 16
038F 911 Setting item 2 2721 0
0390 912 Setting item 3 0 0
0391 913 Setting item 4 0 0
0392 914 Setting item 5 0 0
0393 915 Setting item 6 0 0
0394 916 Setting item 7 0 0
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PLC data register layout

QTC1-4P (Master) QAM1-40 (Slave)
Information between QTC1-4 and PLC 1000 to 1009 1100 to 1109
(system data)
Monitor item 1010 to 1029 1110 to 1125
Setting item 1030 to 1085 1126 to 1137

Details of information (system data) between control module QTC1-4 and PLC
Control module QTC1-4 (Master)

Data PLC_data Attribute Description
register
Communication 1000 RO 0: QTC1-4P collecting data
status 1: QTC1-4P completes data collection
(Startup: Initial setting value of each slave)
QTC1-4 - PLC 1001 RO Increment counter
Normal Repeat 0 to 65535 — 0 to 65535
communication
monitor
QTC1-4 1002 RO BO: PLC register R/W error
Error code 0: Normal 1: Error
B1: QTC1-4P communication error
0: Normal 1: Error
B2: QTC1-4P Negative acknowledgement when
setting0:
0: Normal 1: Error
(It will be cleared when B0 of 1006 is cleared.)
Setting request 1003 RO BO: Setting (Reflect and set to BO of 1006.)
monitor B1: Monitoring (Reflect and set until B1 of 1006 is
cleared.)
Reservation 1004 RO
Setting request 1005 R/W 0: Allitems selected in setting items 1 to 7
item number 1to 112:
Items selected in setting items 1 to 7 (1 data)
Only the data (1 data) of the selected item will
be read or written. However, because
communication with the PLC is a batch
process, all the selected items are read or
written.
Setting request 1006 R/W BO: Setting request (PLC — QTC1-4P)
command (*) QTC1-4P requests to read the setting item data
from the PLC register.
B1: Monitor request (QTC1-4P — PLC)
QTC1-4P requests to write the setting item data
to the PLC register.
After the setting request or monitor request is
completed, QTC1-4P clears each bit.
Reservation 1007 R/W
Reservation 1008 R/W
Reservation 1009 R/W

(*): If the setting request and the monitor request are set at the same time, processing is
performed in the following procedure: (1) setting request (QTC1-4P reads PLC register data),
2 monitor request (writing data to PLC register).
If the setting request is set during the monitor request, the monitor request is discarded and
the monitoring request is made again after the setting request.
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Analog I/0 module QAM1-40 (Slave)

Data PLC.data Attribute Description
register
Communication 1100 RO 0: QTC1-4P collecting data of QAM1-40
status 1: QTC1-4P completes data collection of QAM1-40
(Startup: Initial setting value of each slave)
QTC1-4 - PLC 1101 RO Increment counter
Normal Repeat 0 to 65535 — 0 to 65535
communication
monitor
QTC1-4 1102 RO BO: PLC register R/W error
Error code 0: Normal 1: Error
B1: Communication error between QTC1-4P and
QAM1-40
0: Normal 1: Error
B2: Negative acknowledgement when setting
QTC1-4P to QAM1-40
(It will be cleared when B0 of 1006 is cleared.)
0: Normal 1: Error
Setting request 1103 RO BO: Setting (Reflect and set to BO of 1006.)
monitor B1: Monitoring (Reflect and set until B1 of 1006 is
cleared.)
Reservation 1104 RO
Setting request 1105 R/W 0: All items selected in setting items 1 to 7
item number 1to112:
Iltems selected in setting items 1 to 7 (1 data)
Only the data (1 data) of the selected item will
be read or written. However, because
communication with the PLC is a batch
process, all the selected items are read or
written.
Setting request 1106 R/W BO: Setting request (PLC — QTC1-4P)
command (*) QTC1-4P requests to read the setting item data
from the PLC register.
B1: Monitor request (QTC1-4P — PLC)
QTC1-4P requests to write the setting item data
to the PLC register.
After the setting request or monitor request is
completed, QTC1-4P clears each bit.
Reservation 1107 R/W
Reservation 1108 R/W
Reservation 1109 R/W

(*): If the setting request and the monitor request are set at the same time, processing is
performed in the following procedure: (1) setting request (QTC1-4P reads PLC register data),
(@ monitor request (writing data to PLC register).
If the setting request is set during the monitor request, the monitor request is discarded and
the monitoring request is made again after the setting request.
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Details of monitor item and setting item between control module QTC1-4 and PLC
Control module QTC1-4P (Master)

Data item Channel PLC. i Attribute Data
register
PV reading CH1 1010 RO The value of “14.2.1 Control range
(Including difference) CH2 1011 (P.14-6)".
CH3 1012 Supports input math function
CH4 1013 (difference input, addition input)
and input difference detection
function.
MV reading CH1 1014 RO Output low limit to Output high limit
CH2 1015
CH3 1016
CH4 1017
SV reading CH1 1018 RO Scaling low limit to Scaling high
CH2 1019 limit
CH3 1020
CH4 1021
Status flag 1 reading CH1 1022 RO BO: Control Allowed/Prohibited
CH2 1023 0: Prohibited 1: Allowed
CH3 1024 B1: AT Perform/Cancel
CH4 1025 0: Cancel 1: Perform

B2: Auto/Manual control
0: Automatic 1: Manual
B3: Control output

0: OFF 1: ON
B4: Input error (Overscale)

0: Normal 1: Error
B5: Input error (Underscale)

0: Normal 1: Error
B6: Alarm 1 output

0: OFF 1: ON
B7: Alarm 2 output

0: OFF 1: ON
B8: Alarm 3 output

0: OFF 1: ON
B9: Alarm 4 output

0: OFF 1: ON
B10: Loop brake alarm output

0: OFF 1: ON
B11: Heater burnout alarm output

0: OFF 1: ON

B12: Input difference
0: Within range
1: Out of range

B13: Not used (indefinite)

B14: Power supply identification
0:24VDC
1: USB bus power

B15: Non-volatile IC memory error
0: Normal 1: Error
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PLC data

Data item Channel : Attribute Data
register
Status flag 2 reading CH1 1026 RO BO: Auto balance control
CH2 1027 (1)1 gohe o bal ol
: During auto balance contro
CH3 1028 B1 to B3: Ngt used (indefinite)
CH4 1029 B4: Cold junction error
0: Normal 1: Error
B5: Sensor error
0: Normal 1: Error
B6: ADC error
0: Normal 1: Error
B7: Host setting value change flag
0: Without flag  1: With flag
B8: USB setting value change flag
0: Without flag  1: With flag
B9 to B11: Not used (indefinite)
B12 to B14:
Peak power suppress
function output status flag
0: Output enabled.
1: Output standby
2: Output enabled in next cycle
3: Output enabled (MV=0 %)
B15: Not used (indefinite)
Control CH1 1030 R/W 0: Prohibited
Allowed/Prohibited CH2 1031 1. Allowed
selection CH3 1032
CH4 1033
AT Perform/Cancel CH1 1034 R/W 0: AT Cancel
selection CH2 1035 1: AT Perform
CH3 1036
CH4 1037
SV setting CH1 1038 R/W Scaling low limit to Scaling high
CH2 1039 limit
CH3 1040
CH4 1041
Proportional band CH1 1042 R/W 1 to Input span °C (°F) or
setting CH2 1043 0.1 to Input span °C (°F)
CHS3 1044 when direct current and DC
CH4 1045 voltage input
0.10 to 100.00%
Integration time setting CH1 1046 R/W 0 to 3600 seconds or
CH2 1047 0.0 to 2000.0 seconds
CH3 1048 when "2: Slow-PID control" is
CH4 1049 selected in control action
selection.
1 to 3600 seconds or
0.1 to 2000.0 seconds
Derivative time setting CH1 1050 R/W 0 to 3600 seconds or
CH2 1051 0.0 to 2000.0 seconds
CH3 1052
CH4 1053
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Data item Channel PLC. dli Attribute Data
register
Alarm 1 action selection CH1 1054 R/W 0: No action
CH2 1055 1: High limit alarm
CH3 1056 2: Lowh limit alarm
CH4 1057 3: High/Low limits alarm
Alarm 2 action selection CH1 1058 R/W 4: High/Low limit s range
CH2 1059 5: Process High alarm
CH3 1060 6: Process low alarm
CH4 1061 7: High limit with standby
Alarm 3 action selection CH1 1062 R/W 8: Low limit with standby
CH2 1063 9: High/Low limits alarm with
CH3 1064 10: High/Low limits alarm
CH4 1065 individually
Alarm 4 action selection CHA1 1066 R/W | 11: High/Low limit s range alarm
CH2 1067 individually
CH3 1068 12: High/Low limits alarm with
CH4 1069 standby individually
Alarm 1 value setting CH1 1070 R/W Refer to “Alarm 1 to 4 value setting
CH2 1071 range table”.
CH3 1072
CH4 1073
Alarm 2 value setting CH1 1074 R/W
CH2 1075
CH3 1076
CH4 1077
Alarm 3 value setting CH1 1078 R/W
CH2 1079
CH3 1080
CH4 1081
Alarm 4 value setting CH1 1082 R/W
CH2 1083
CH3 1084
CH4 1085

Alarm 1 to 4 value setting range table

Alarm type

Setting range

No action

High limit alarm

-(Input span) to Input span (*1)

Lowh limit alarm

-(Input span) to Input span (*1)

High/Low limits alarm

0 to Input span (*1)

High/Low limit s range

0 to Input span (*1)

Process High alarm

Input range lower limit to Input range high limit (*2)

Process low alarm

Input range lower limit to Input range high limit (*2)

High limit with standby

-(Input span) to Input span (*1)

Low limit with standby

-(Input span) to Input span (*1)

High/Low limits alarm with

0 to Input span (*1)

High/Low limits alarm individually

0 to Input span (*1)

High/Low limit s range alarm individually

0 to Input span (*1)

High/Low limits alarm with standby individually

0 to Input span (*1)

(*1): When direct current input and DC voltage input, the input span is the scaling width.
(*2): When direct current input and DC voltage input, the Input range lower limit is the scaling lower limit, and the

Input range high limit is the scaling high limit.
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Analog I/0O module QAM1-40 (Slave)

PLC data

Data item Channel : Attribute Data
register
PV reading CH1 1110 RO Reading value (decimal point
(Including difference) CH2 1111 omitted)
CH3 1112
CH4 1113
Output volume reading CH1 1114 RO Reading value (decimal point
CH2 1115 omitted)
CH3 1116 0.00 to 100.00 %
CH4 1117
Status flag 1 reading CH1 1118 RO BO to B2:
CH2 1119 Not used (indefinite)
CH3 1120 B3: Output volume is out of setting
CH4 1121 range
0: Normal 1: Error ON
B4: Input error (Overscale)
0: Normal 1: Error
B5: Input Error (Underscale)
0: Normal 1: Error
B6 to B13:
Not used (indefinite)
B14: Power supply identification
0: 24V DC
1: USB bus power
B15: Non-volatile IC memory error
0: Normal 1: Error
Status flag 2 reading CH1 1122 RO BO to B3:
CH2 1123 Not used (indefinite)
CH3 1124 B4: Cold junction error
CH4 1125 0: Normal 1: Error
B5: Sensor error
0: Normal 1: Error
B6: ADC error
0: Normal 1: Error
B7: Host setting value change flag
0: Without flag
1: With flag
B8: USB setting value change flag
0: Without flag
1: With flag
B9 to B15:
Not used (indefinite)
Output volume setting CH1 1126 R/W Output scaling low limit to
CH2 1127 output scaling high limit
CH3 1128
CH4 1129
Sensor correction factor CH1 1130 R/W 0.000 to 10.000
setting CH2 1131
CH3 1132
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PLC data

Data item Channel : Attribute Data
register
CH4 1133
Sensor correction setting CH1 1134 R/W -100.0 to 100.0°C
CH2 1135 (-180.0 to 180.0°F)
CH3 1136 For direct current input and DC
CH4 1137 voltage input: -1000 to 1000
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13.7.3 Data Exchange between Control Module QTC1-4 and P-PLC
Data transfer between the control module QTC1-4P and PLC is performed by the setting request

item number and setting request command.

(1) Setting request item number
Set whether to transfer the data of all items selected in setting item 1 to 7 selection or only the
data (1 data) of the selected item.
0: Transfers the data of all items selected in setting item 1 to 7 selection.

1 to 112: Transfers only the data (1 data) of the item selected in setting item 1 to 7 selection.

(2) Setting request command

The setting request command includes setting request and monitor request.

BO: Setting request (PLC — QTC1-4P)
The control module QTC1-4P is a command to request to read the data of the setting item of
the PLC register.

B1: Monitor request (QTC1-4P — PLC)
The control module QTC1-4P is a command to request to write the data of the setting item of
the PLC register.

If setting request and monitor request are set at the same time, processing is performed in the
order of setting request (QTC1-4P reads the data of the setting item in the PLC register) and then
monitor request (writing the data of the setting item in the PLC register).

If a setting request is set during monitor request, the monitor request is discarded and the monitor

request is made again after the setting request.
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13.7.4 Data Settings

A Caution

When setting data, first write all the setting item data to the PLC register.
Note that if you change the setting items of the analog /0O module QAM1-40 without writing all the

setting item data, it may be overwritten with an undefined value and malfunction may occur.

Data setting procedure

When setting the output volume of the analog I/0O module QAM1-40

(1)

Set 0 to the setting request item number

To write all the setting item data to the PLC register, set 0 to 1105 (setting request item number).

Set B1 (monitor request) of the setting request command
Set 1 (decimal number: 2) to B1 (monitor request) of 1106 (setting request command).
The control module QTC1-4P starts writing the setting item data to the PLC register.

Check B1 (monitor request) of the setting request command
When the writing of the setting item data to the PLC register is completed, B1 (monitor request)
of 1106 (setting request command) is cleared.

Set data
Set output volume to 1126 to 1129 (output volume setting) of the PLC register.

Set 5 to the setting request item number
To read the output volume setting data of the PLC register, set 5 to 1105 (setting request item
number).

Set BO (setting request) of the setting request command
Set 0 (decimal number: 1) to BO (monitor request) of 1106 (setting request command).
The control module QTC1-4P starts reading the setting item data of the PLC register.

Check BO (monitor request) of the setting request command

When the reading of the setting item data to the PLC register is completed, BO (monitor request)

of 1106 (setting request command) is cleared.
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14 CUnet Communication

CUnet communication writes the reading value from the module to the global memory (GM) specified by
the station address (SA).
It reads the setting values from the master address (DOSA) and sets them to the module.

The setting value can also be changed by using the mail function of CUnet.

Configuration example of host computer (master board) and QAM1-4C

Host computer Maximum of 64 modules
(Master board)

CUnet

Analog 1/0 module QAM1-4C

(with power supply / CUnet communication function)

(Fig. 14-1)
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14.1 Flow of Before Operation
The flow of operation when using CUnet communication is shown below.

Setting communication
specifications for analog
I/0 module QAM1-4C

Mounting

Wiring

Operation start

Set the station address (SA), communication speed, master address
(DOSA), and number of occupied (OWN) items for the analog I/O
module QAM1-4C.

Refer to “14.2 Setting CUnet communication specifications (P.14-3)".

Mount the analog 1/0 module QAM1-4C to the DIN rail.
Refer to “14.3 Mounting (P.14-6)".

Wire the analog I/O module QAM1-4C.
Refer to “14.4 Wiring (P.14-7)".

CUnet communication is performed and operation is started.

(Fig. 14.1-1)
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14.2 Setting CUnet communication specifications
The CUnet communication specifications are set by the dip switches (SW10, SW11) on the base
part.

(1) Case removal
Case @ Release lever

(1) Push the release lever on the top of this %
instrument to unlock it. o / l

Base
@ Remove the case. i
s
3
8 oy
(Fig. 14.2-1)

(2) Station address (SA), communication speed setting (SW10)

A\ Caution

Please set the station address (SA) so that there are no duplicate addresses.

The station address (SA) and communication speed are set by DIP switch (SW10).

9‘51:

s

CUnet communication
specification setting dip switch

SW10

SWN1

(Fig. 14.2-2)
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Set the station address (SA) and communication speed.

The setting range of the station address (SA) is 00 to 63.

No. Setting item Status Factory default
1 BitO ON: Enable, OFF: Disable Disable
2 Bit1 ON: Enable, OFF: Disable Disable
3 |Station address Bit2 ON: Enable, OFF: Disable Disable
4 |setting Bit3 ON: Enable, OFF: Disable Disable
5 Bit4 ON: Enable, OFF: Disable Disable
6 Bit5 ON: Enable, OFF: Disable Disable
7 7:OFF 8:0FF 12 Mbps

Communication 7: ON 8: OFF 6 Mbps 12 Mbos
8 speed setting 7: OFF 8: 0N 3 Mbps P
7: ON 8: ON Disable (12 Mbps)

(3) Master address (DOSA) and number of occupied (OWN) items selection (SW11)
The master address (DOSA) and the number of occupied (OWN) items are set by DIP switch
(SW11).

I

; CUnet communication

specification settina dip switch

SR T
I | |
(Fig. 14.2-3)
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Set the master address (DOSA) and the number of occupied (OWN) items.
Set which master global memory (GM) area data is output to the analog output terminal.
The setting range of the master address (DOSA) is 00 to 63.

No. Setting item Status Factory default
1 BitO ON: Enable, OFF: Disable Disable
2 Bit1 ON: Enable, OFF: Disable Disable
3 Master address Bit2 ON: Enable, OFF: Disable Disable
4 |setting Bit3 ON: Enable, OFF: Disable Disable
5 Bit4 ON: Enable, OFF: Disable Disable
6 Bit5 ON: Enable, OFF: Disable Disable
. ,|7:OFF 8:0FF 1 item
8 |selection(*) 7 OFF 8 ON 3 !tems
7: ON 8:ON 4items
(*): The following items are allocated to global memory for each module.
Number of occupied QAM1-4
(OWN) items Dl item DO item
1 PV: 03E8-03EB Output: 0014-0017
2 Status 1: 03F4-03F7
3 MV: 03EC-03EF
4

Shaded area is invalid because there is no allocation (no area is allocated in global memory)

(4) Case mounting

(M Hook the case on the lower part 1) of

this instrument.

(@ Mount the case so that the lower part
() of this instrument is the fulcrum and

covers the release lever. There is a

clicking sound.
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14.3 Mounting
Mounting to the DIN rail
@) Lower the lock lever of this instrument. (The lock lever of this instrument has a spring structure,

but if lower it in the direction of the arrow until it stops, it will be locked in that position.)

2 Hook the part ) of this instrument onto the top of the DIN rail.

@ Insert the lower part of this instrument with the part 2 as a fulcrum.

@) Raise the lock lever of this instrument.

Make sure it is fixed to the DIN rail.
.
HIE a
®
(Fig. 14.3-1) (Fig. 14.3-2)

Removal from the DIN rail
@ Insert a flat blade screwdriver into the lock lever of this instrument and lower the lock lever until
it stops.
@ Remove this instrument from the DIN rail by lifting it from below.

Q0 OCO0 Q0 C0 Q0 00 00 00 QO

Y s | s s s s | s | s | s | s

L 96 l
@

(Fig. 14.3-3)
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14.4 Wiring

14.4.1  Wiring for Power Supply and Communication

The terminal block for power supply and communication is located on the base of this instrument.

Wiring by the following procedure.

(1) Case removal

(1) Push the release lever on the top of this

instrument to unlock it.

@ Remove the case.

(2) Wiring

CUnet communication

Case

® Release lever

0 Base

00 0000 OO OO0 OC OO0 00 OO0 OO0

Power supply

A\ 4

+ -

24V DC

CUnet communication

Unet

A\ 4

090

TRX TRX SG

o

(Fig. 14.4-1)

A Caution

* Do not confuse the
polarities.

* Use the ring-type
solderless terminal.

* The tightening torque
should be 0.5 Nem.

)

(Fig. 14.4-2)
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A Caution

* Use the ring-type
solderless terminal.

* The tightening torque
should be 0.3 Nem.

Refer to “14.4.3 Wiring Example of CUnet

Communication Line (P.14-10)” for CUnet communication




(3) Case mounting
(1) Hook the case on the lower part (1) of
this instrument.
(@) Mount the case so that the lower part
() of this instrument is the fulcrum and
covers the release lever.

There is a clicking sound.
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14.4.2  Wiring for Input and Output

A\ Caution

* Please note that CH1, CH2 and CH3, CH4 have different terminal arrangements.

» The tightening torque should be 0.63 Nem.

» For DC current input (with an external receiving resistor), connect a receiving resistor [option 50 Q
(RES-S01-050)] between each input terminal (+ and -). For DC current input (built-in receiving
resistor), a receiving resistor (50 Q) is not required.

—
CH1 output \
OPWR
/% O™
m oo DC current DC voltage
'E 803 ro--- | I,__+___I
g 04 » + 1
N & "D L@
QAM1 e ! ' ! I
= H 1
1 + 11 + 1 - E ®| - :
— [ e - -
Iol= ¢ \_ J
N QI G CH2 output: @® @@
n N CH3 output: & @
4 4
CH4 output: 40 Q)
N | QIS | &
[ m—
— o] | I F
AKE) | S
i\ | Pl
9 +: 19 +
M| I | G
e
\ 4
CH1 Input \
TC RTD (Resistance DC A (Direct current) DC V (DC voltage)
(Thermocouple) | temperature detector) 410 20 mA Oto1V
0to 20 mA Oto5V
::+ ®) A g’ —13 105V (3
Oto10V
: B$—(4 {4 —{4
B

\_ B

—

B

©

CH2 Input: @9
CH3 Input: @ @ M
CH4 Input: @ @ ®

(Fig. 14.4-4)
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14.4.3 Wiring Example of CUnet Communication Line

Connect the LAN cable between the upper system (master) and this instrument.
Recommended cable: LAN cable (straight cable) / Category 5 or higher shielded cable

Install a 100 Q terminator [RES-S07-100 (optional)] on the last unit in the communication line.

Host system QAM1-4C

(Master board) (with power supply /
CUnet communication

Communication cable length

Install the 100 Q terminator [RES-S07-100
(optional)] between the last unit TRX and

TRX on the communication line.

(Fig. 14.4-5)
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The communication cable length is the total length of the communication cable from the upper
system (master) to the last unit, and varies depending on the communication speed.
The communication cable length can be extended by inserting a dedicated HUB for CUnet.

Communication Communication cable length
speed No HUB HUB 1-deck HUB 2-deck
12 Mbps 100 m 200 m 300 m
6 Mbps 200 m 400 m 600 m
3 Mbps 300 m 600 m 900 m

14.5 Global Memory (GM)
The memory space where memory data is shared is called global memory (GM).
The size of global memory (GM) is 512 bytes and is divided into 64 areas in 8-byte units corresponding
to station addresses (SA).

The addresses in global memory (GM) correspond to station addresses (SA).

Station addresses (SA) Global memory (GM)
00(0x00) 000H to 007H
01(0x01) 008H to 00OFH
02(0x02) 010H to 017H
63(0x3F) 1F8H to 1FFH

The basic unit of the amount of data that can be written to global memory (GM) by one station is 8 bytes.
» Station 00 (0x00) writes data in the 000H to 007H area of the global memory (GM).
» Station 63 (0x3F) writes data in the 1F8H to 1FFH area of the global memory (GM).

All stations can read all areas of the global memory (GM).
+ All units can read the 000H to 007H area of the global memory (GM) to obtain the data written by the
00 (0x00) station.
+ All units can read the 1F8H to 1FFH area of the global memory (GM) to obtain the data written by the
63 (0x3F) station.

14.6 Software
CUnet master board and software are required for CUnet communication.
Using the software, the CUnet communication status and the input/output status of the unit can be

controlled on the PC screen.

Manufacturer Model name
CUnet master board StepTechnica Co., Ltd. CU-43USB
Software StepTechnica Co., Ltd. ASSIST-CU
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14.7 Global Memory (GM) Map

SA: Station Address

GM:

Global Memory

DOSA: Data Output Station Address

(1) Number of occupied (OWN) items: 1 item

SA GM+0 GM+2 GM+4 GM+6
16bit | PV PV PV PV
signed | (CH1) (CH2) (CH3) (CH4)
DOSA | GM+0 GM+2 GM+4 GM+6
16bit | Output | Output | Output | Output
signed | volume | volume | volume | volume
(CH1) (CH2) (CH3) (CH4)
(2) Number of occupied (OWN) items: 2 items
SA GM+0 GM+2 GM+4 GM+6 GM+8 | GM+10 | GM+12 | GM+14
16bit PV State1 | PV State1 | PV State1 | PV State 1
signed | (CH1) (CH1) (CH2) (CH2) (CH3) (CH3) (CH4) (CH4)
DOSA | GM+0 GM+2 GM+4 GM+6
16bit Output | Output | Output | Output
signed | volume | volume | volume | volume
(CH1) (CH2) (CH3) (CH4)
DOSA s 1 item.
(3) Number of occupied (OWN) items: 3 items
SA GM+0 GM+2 GM+4 GM+6 GM+8 | GM+10 | GM+12 | GM+14
16bit PV State 1 | Output | PV State 1 | Output | PV State 1
signed | (CH1) (CH1) volume | (CH2) (CH2) volume | (CH3) (CH3)
(CH1) (CH2)
SA GM+16 | GM+18 | GM+20 | GM+22
16bit Output | PV State 1 | Output
signed | volume | (CH4) (CH4) volume
(CH3) (CH4)
DOSA | GM+0 GM+2 GM+4 GM+6
16bit Output | Output | Output | Output
signed | volume | volume | volume | volume
(CH1) (CH2) (CH3) (CH4)
DOSAs 1 item.
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(4) Number of occupied (OWN) items: 4 items

Same as 3 items.

When setting by CUnet communication, please set within the range of the module.
The data out of the setting range will be invalid.
For items not covered by global memory (GM), set them in the console software of each module or via

e-mail communication.

14.8 Attached Function
Automatic recognition function of connection modules
At power-on, the configuration of connected modules is checked and the data of modules whose

connection is recognized is expanded in global memory (GM).
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15 Action Explanation

15.1 Standard Function
15.1.1 Input Scaling Function
This function is valid for DC voltage input and DC current input.
Set the input range (0 to 100 %) within the input scaling low limit to input scaling high limit.
The response is PV in the range of -1 to 110 %. However, if the -1 to 110 % value exceeds the -
32768 to 32767 range, the response will be the value limited by -32768 or 32767.
If the input scaling high limit and input scaling low limit are set to the same value, the value will be
that of the input scaling low limit.
For thermocouple input and RTD input, settings outside the rated range are invalid.
For output-only type, PV is always 0.

15.1.2  Output Scaling Function
Set the range of output amount (0 to 100 %) in the range from the low limit of output scaling to the
high limit of output scaling.
If an output amount outside this range is set, it becomes invalid and the previous output amount is
retained.
If the output scaling high limit and output scaling low limit are set to the same value, the output will
be 0%.
For the input-only type, the output is turned off.

15.1.3 Sensor Correction Factor
Set the slope of the sensor input value.
The sensor correction factor setting is calculated by the following formula.
Sensor correction factor setting = (Y'- X') / (Y - X)

Correct Yto Y’

X

1
1
1
P 1 Correct Xto X'
1
1

Inclination before correction

Inclination after correction

(Fig. 15.1-1)
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15.1.4 Sensor Correction
If the temperature at the control location and the temperature at the sensor location are different, PV
is corrected.

However, it is valid within the input rated range regardless of the sensor correction value.

PV after input correction is expressed by the following formula.
PV after input correction =
Current PV xSensor correction factor setting value + (Sensor correction setting value)
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15.2 Attached Function
15.2.1 Warm-up Display

After power-on, the power indicator light blinks in 500 ms cycles for approx. 3 seconds.

15.2.2 Power Failure Countermeasure
The non-volatile IC memory backs up the setting data. However, output volume settings are
excluded.

15.2.3 Self-Diagnosis
The watchdog timer monitors runaway and halt of the program, and when an abnormality is
detected, it resets the MCU and initializes the instrument.

15.2.4 Automatic Cold Junction Temperature Compensation
Detect the temperature of the connection terminal between the thermocouple and the instrument,
and make it the same as if the reference contact is always set to 0°C (32°F). (Only valid for channels

for which thermocouple input is selected.)

15.2.5 PV Filter Time Constant Setting
This is a function to stabilize the PV of the process (pressure, flow rate, etc.) where the PV
fluctuation before the PV filter processing is performed by performing the temporary delay
calculation of the PV before the PV filter processing with the filter function on the software.
When PV before PV filter processing changes stepwise as shown in (Fig. 15.2.5-1), if PV time
constant (T) is set, PV filter will be set after T seconds as shown in (Fig. 15.2.5-2). It changes to
reach 63% of the PV after treatment.
If the set value is too large, the control result may be adversely affected by the delay in response.
PV filter time constant: 0.0 to 10.0 seconds

PV

Time (seconds)

(Fig. 15.2.5-1)

PV
100%

63%

Time (seconds)
(Fig. 15.2.5-2)
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15.2.6 Moving Average Count Setting

This function stabilizes the indicated value by averaging the input value that fluctuates due to noise.
Number of moving averages: 1 to 10

15.2.7 Overscale

In the case of the following input range, overscale will occur and B1: Input error (overscale) of status
flag 1 will be set to "1: Error". However, measurement continues during overscale.
Refer to the relationship between sensor error, overscale, underscale, and measurement (Fig.
15.2.9-1). (P.15-5)
For thermocouple input (no decimal point)
Rated high limit to Input range high limit + 50°C (90°F)
For thermocouple input (with decimal point) and RTD input
Rated high limit to Input range high limit + 50.0°C (90.0°F)
For direct current input and DC voltage input
Scaling high limit to Scaling high limit + Scaling width x 10%

15.2.8 Underscale

In the case of the following input range, underscale will occur and B5: Input error (underscale) of
status flag 1 will be set to "1: Error". However, measurement continues during underscale.
Refer to the relationship between sensor error, overscale, underscale, and measurement (Fig.
15.2.9-1). (P.15-5)
For thermocouple input (no decimal point)
Input range low limit - 50°C (90°F) to Rated low limit
For thermocouple input (with decimal point) and RTD input
Input range low limit - (Input span x 1%) °C (°F) to Rated low limit
For direct current input and DC voltage input
Scaling low limit - Scaling width x 1% to Scaling low limit

15.2.9 Sensor Error

In the following cases, a sensor error occurs, “1: Abnormal” is set to B5: Sensor error in status flag 2,

and the control output is turned off.

Sensor error condition for thermocouple input (no decimal point)
When the input range low limit is less than -50°C (90°F) and exceeds the input range high limit
+50°C (90°F)
At this time, PV is fixed to the of input range low limit -50°C (90°F)-1 digit and the input range
high limit +50°C (90°F)+1 digit.

Sensor error condition for thermocouple input (with decimal point) and RTD input
When the input range low limit is less than -50°C (90°F) and exceeds the input range high limit
+50°C (90°F)
At this time, PV is fixed to the of input range low limit -50°C (90°F)-1 digit and the input range
high limit +50°C (90°F)+1 digit.
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Sensor error condition for direct current input and DC voltage input

When 4 to 20 mADC and 1to 5V DC

Scaling low limit — Scaling width x 1% or less

At this time, PV is fixed to Scaling lower limit - Scaling width x 1%-1 digit.
WhenOto 1V DC

Scaling high limit + Scaling width x 10% or more

At this time, PV is fixed Scaling high limit + scaling width x 1% + 1 digit.
When 0to 20mADC,0to 5V DCand0to 10V DC

Value at 0 mA DC or 0 V DC input

Relationship between sensor error, overscale and underscale, and measurement
For input K: -200 to 1370°C

Underscale Overscale
Sensor Measurement Range Sensor
error error
<— —>
-250 -200 1370 1420 °C
B4 of status flag 1 0 0 0 1
B5 of status flag 1 0 1 0 0 0
B5 of status flag 2 1 0 0 0 1
(Fig. 15.2-3)

15.2.10 Cold Junction Error
If the internal cold junction temperature is less than -10°C (14°F) or more than 50°C (122°F), a cold
junction error will occur and B4: Cold junction error of status flag 2 will be "1: Error". Set. (Valid only

for channels for which thermocouple input is selected)

15.2.11 ADC Error
If there is an abnormality such as a failure in the internal circuit, an ADC error occurs, B6: ADC error
of status flag 2 is set to "1: Error".
At this time, PV becomes 32767 .

15.2.12 Contact Switching Total Number of Times
The control output ON/OFF count can be integrated and measured.
ON/OFF is set as one time and totaling is performed.
This allows you to grasp the approximate contact life as the number of switching times of the switch
used externally. However, since the saving cycle is 1 hour, the number of times within 1 hour may
not be saved due to a power failure.

Contact switching total number of times: 10 minutes per count
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15.2.13 Error History
When an error occurs, the bit ON/OFF and accumulated energization time are saved for the past 10
times.

Error history exists for each channel, and device common errors are saved in the error history of all

channels.

Total energizing time: 1 hour/count
Bit Error content
BO Undefined Indefinite
B1 Undefined Indefinite
B2 Undefined Indefinite
B3 Undefined Indefinite
B4 Undefined Indefinite
BS Undefined Indefinite
B6 Undefined Indefinite
B7 Sensor error 0: Normal 1: Error
B8 Input error (Overscale) 0: Normal 1: Error
B9 Input error (Underscale) 0: Normal 1: Error
B10 Cold junction error 0: Normal 1: Error
B11 Non-volatile IC memory error 0: Normal 1: Error
B12 ADC error 0: Normal 1: Error
B13 Undefined Indefinite
B14 Undefined Indefinite
B15 Undefined Indefinite

15-6



16 Maintenance

You can use the console software (SWC-QTC101M) to check the error history, and so on.

Useful for failure prediction maintenance.

Error history

Click [Error history] of [Main screen] tab — [Error history].

Display the Error history screen.

= QAM1 console display
ONLINE/OFFLINE

Main screen

Read value from instrument

=~ Monitoring item
‘.. Monitoring value
=~ MNormal setting
“..[Z Input setting
= Initial setting
@ Standard function setting
@ Option function setting
=+~ Error history
LR
=" Product information
...[® Product information

Items

|3 Content of error history 1

Energizing integrated time of error history 1
Content of error history 2

Energizing integrated time of error history 2
Content of error history 3

Energizing integrated time of error history 3
Content of error history 4

Energizing integrated time of error history 4
Content of error history 5

Energizing integrated time of error history 5
Content of error history 6

Energizing integrated time of error history 6
Content of error history 7

Energizing integrated time of error history 7
Content of error history 8

Energizing integrated time of error history 8
Content of error history 9

Energizing integrated time of error history 9
Content of error history 10

Energizing integrated time of error history 10

CH1

1408

1408

1664

3b4

256

384

384

384

384

384

CH2

384

384

384

364

384

256

512

512

512

512

Ch4

1408 384
8 8
1408 384
8 4
1664 384
8 2
364 Jo4
8 2
256 384
8 1
640 512
5 1
384 256
4 1
384 256
2 1
384 512
2 1
384 512

Content of error history 1
Data:
BO~Bé: Undefined
BY:Senzor error 00K TNG
ESnput error (over scals)
OOK TNG
BSInput error (Under scals)
Ok TNG
B10:Goaling error - 010K 1NG

(Fig. 16-1)

Content of error history1 to 10, Energizing integrated time of error history1 to 10

The types of error history for the last 10 times and the integrated energizing time when an error

occurs are displayed.

It can be used for future predictions from past error history.
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Types of error history

The types of error history are shown below.

Bit

Error history types and data

BO Undefined Indefinite
B1 Undefined Indefinite
B2 Undefined Indefinite
B3 Undefined Indefinite
B4 Undefined Indefinite
BS Undefined Indefinite
B6 Undefined Indefinite
B7 Sensor error 0: Normal 1: Error
B8 Input error (Overscale) 0: Normal 1: Error
B9 Input error (Underscale) 0: Normal 1: Error
B10 Cold junction error 0: Normal  1: Error
B11 Non-volatile IC memory error 0: Normal 1: Error
B12 ADC error 0: Normal 1: Error
B13 Undefined Indefinite
B14 Undefined Indefinite
b15 Undefined Indefinite

Error history display

Error history is updated each time an error occurs. Error history 1 is always the latest.

After the 11th time, delete the old Error history.

Example: Error history 1 is deleted the 11th time and Error history 2 is deleted the 12th time.

Number

ofermorl 45t | 2nd | 3rd 8th | oth | 10th | 11th | 12th
Error history
Error history 1 1st 2nd 3rd 8th 9th 10th 11th 12th
Error history 2 1st 2nd 7th 8th 9th 10th 11th
Error history 3 1st 6th 7th 8th 9th 10th
Error history 4 5th 6th 7th 8th 9th
Error history 5 4th 5th 6th 7th 8th
Error history 6 3rd 4th 5th 6th 7th
Error history 7 2nd 3rd 4th 5th 6th
Error history 8 1st 2nd 3rd 4th 5th
Error history 9 1st 2nd 3rd 4th
Error history 10 1st 2nd 3rd
Delete error history 1st 2nd
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Integral electrification time - Product information
Click [Product information] of [Main screen] tab — [Product information].

Display the Product information screen.

21 QAMT console display — O X
~ ONLINE/OFFLINE Read value from mstrument
Main screen
=+~ Monitoring item ltems CH1 CH2 CH3 CH4
: I"‘ N% Mo?'m”r_"g value | Integral electrification time 0 73 0 0
1t
I SELLY Output form 4:DC420.. |4:DCA420.. |4:DC420.. |4:DC4-20...
& Input setting
[ Initial setting Input form 0:lnputco._. |0:Inputco... |0:lnputco... O:Inputco...
[Z Standard function setting Product code 0
B Opt.\on M2 B2y Serial communciation option Yes/Mo 0:Mo
= Error history
“.[F Error history Wiring type 0: Terminal ...
-7 Product information Input/Output Type 2 Input/O. ..
L] Product information - -
Event option Yes/Mo 0 : Mo optio...
Software version 0.00
“Year and month of production 0000
Hardware version 0.00
Reading ambient temperature 297

Integral electrification time [
Count value
Data :
CH1 : Integral electrification time (High-order)
CH2 : Integral electrification time (Low-order)
CH3 : Disabled
CH4 : Disabled
Communication address :
CH1 : 04A4H
CH? - NAARH

(Fig. 16-2)

Integral electrification time
It can be used to check the product life of the control module itself.

Product information
It can check the product information from the output form, input form, and product code.

Item Product information example
Product code Product code
Communication option 0: No communication option
Wiring type 0: Terminal type
Input/Output Type 2: Input/Output Type
Event option 0: No event option
Software version Ver. 1.00
Year and month of production | 2409: September 2024
Hardware version Ver. 1.00
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17 Specifications
17.1 Standard Specifications

Rating

Rated scale

Input Input Range Resolution
K -200 to 1370°C -328 to 2498°F 1°C (°F)
K -200.0 to 400.0°C -328.0 to 752.0°F 0.1°C (°F)
J -200 to 1000°C -328 to 1832°F 1°C (°F)
R 0 to 1760°C 32 to 3200°F 1°C (°F)
S 0 to 1760°C 32 to 3200°F 1°C (°F)
B 0 to 1820°C 32 to 3308°F 1°C (°F)
E -200 to 800°C -328 to 1472°F 1°C (°F)
T -200.0 to 400.0°C -328.0 to 752.0°F 0.1°C (°F)
N -200 to 1300°C -328 to 2372°F 1°C (°F)
PL-T 0 to 1390°C 32 to 2534°F 1°C (°F)
C(W/Reb5-26) | 0to2315°C 32 to 4199°F 1°C (°F)
Pt100 -200.0 to 850.0°C -328.0 to 1562.0°F 0.1°C (°F)
0Oto1VDC -2000 to 10000 (Scaling possible) 1
4 to 20 mA DC | -2000 to 10000 (Scaling possible) 1
0to 20 mADC | -2000 to 10000 (Scaling possible) 1
O0to5VDC -2000 to 10000 (Scaling possible) 1
1to5VDC -2000 to 10000 (Scaling possible) 1
0to 10 VDC | -2000 to 10000 (Scaling possible) 1

Scaling possible.
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Input

Input
Thermocouple K, J,R, S, B, E, T, N, C(W/Re5-26) (JIS C1602-2015)
input PL-II (ASTM E1751M-15)
External resistance: 100 Q or less (B 40 Q or less)
RTD input Pt100 3-wire type (JIS C1604-2013)
Allowable input lead wire resistance: 10 Q or less per wire
Direct current input | 0 to 20 mADC, 4 to 20 mADC
Input impedance: 50 Q
Allowable input current: 50 mA or less
DC voltage input 0Oto1VDC
Input impedance: 1 MQ or more
Allowable input voltage: 5V DC or less
Allowable signal source resistance: 2 kQ or less
Oto5VDC,1t05VDC,0to 10V DC
Input impedance: 100 kQ or more
Allowable input voltage: 15V DC or less
Allowable signal source resistance: 100 Q or less
Output
Output
DC current output | 4 to 20 mA DC, 0 to 20 mADC
Load resistance: Max. 550 Q
Non-isolated between power supply and output
DC voltage output | 0to1VDC, 0to5VDC, 1to5VDC, 0to10V
DC
Allowable load resistance: 1 kQ or more
Non-isolated between power supply and output
Power supply
Power supply 24V DC

voltage Allowable voltage fluctuation: 20 to 28 V DC
Power consumption | 5 W or less
Inrush current Max. 10 A
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Circuit insulation

configuration ; Analorinput1 |

Power supply* Analor output 1
Analor output 2

Analor output 3

Analor output 4 *: When option is added
____________ 1====7
| Communication* i L n Functional insulation
(Fig. 17.1-1)
Insulation 500 V DC 10 MQ or more

resistance

Dielectric strength Between Power terminal — Ground (GND): 1.5 kV AC for 1 minute
Between Power terminal — Ground (GND): 1.5 kV AC for 1 minute

Between Input terminal — Power terminal: 750 V AC for 1 minute

Recommended Environment

Ambient temperature | -10 to 50°C (no condensation or freezing)

Ambient humidity 35 to 85%RH (no condensation)

Environmental specification | RoHS directive compliant
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Performance

Input base accuracy

When the ambient temperature is 23°C and the mounting angle is 5 degrees

Thermocouple Within £0.2% of each input span
input Within 0°C (32°F), within £0.4% of each input span
R, S input, 0 to 200°C (32 to 392°F):
Within £6°C (12°F)
B input, 0 to 300°C (32 to 572°F):
Accuracy is not guaranteed.
RTD input Within £0.1% of each input span
Direct current input | Within £0.2% of each input span
DC voltage input

Output base When the ambient temperature is 23°C and the mounting angle is 5 degrees
accuracy Direct current input, DC voltage input: Within £0.2% of each output span

Cold junction Within £1°C at -10 to 50°C

compensation

accuracy

Effect of ambient

temperature Thermocouple Within £100 ppm/°C of each input span
input (no decimal Less than 0°C (32°F):
point) Within £200 ppm/°C of each input span
Thermocouple Within £200 ppm/°C of each input span
input (with decimal | Less than 0°C (32°F):
point) Within £400 ppm/°C of each input span
Other Input Within £100 ppm/°C of each input span
Direct current input | Within £200 ppm/°C of each input span
DC voltage input
Effect of Within £1% of each input span

electromagnetic

interference

Input sampling

period

20 ms (only direct current input and DC voltage input are valid)
50 ms (only direct current input and DC voltage input are valid)
125 ms

For thermocouple input and RTD input, fixed to 125 ms

Output update cycle

20 ms

Output circuit

response time

100 ms or less (excluding 0 to 90 % communication cycle time)

Setting accuracy

Same as base accuracy
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General Structure

Weight

Approx. 170 g

External dimensions

30 x 100 x 85 mm (W x H x D excluding protrusion)

95 mm depth when the terminal cover is attached

Mounting type DIN rail mounting type
Case Flame-resistant resin, Color: Black
Panel Polycarbonate sheet

Applicable standard

EN EN61010-1 (Pollution degree 2)

EC Directive EMI: EN61326
Radiated interference field strength:

EN55011 Group1 ClassA
Terminal noise voltage: EN55011 Group1 ClassA
EMS: EN61326

Setting Structure

Communication

specification setting

Set the communication speed, data bit, parity, and stop bit, using the DIP
switch.

Module address

Set the module address 0 to F (1 to 16) with the rotary switch.

setting The value obtained by adding 1 to the value of the setting rotary switch
becomes the module address.
CUnet The station address, communication speed, master address, and number of

communication

specification setting

occupied (OWN) items are set by the DIP switches (SW10, SW11) on the
board mounted in the base section.
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Standard Function

Input scaling

function

Valid for DC voltage input and direct current input.

Set the input (0 to 100 %) range from the low limit of input scaling to the high
limit of input scaling.

The response is PV in the range of -1 to 110 %. However, if the value of -1 to
110 % exceeds the range of -32768 to 32767, the response will be the value
limited by -32768 or 32767.

If the input scaling high limit value and the input scaling low limit value are set
to the same value, the value will be that of the input scaling low limit value.
For thermocouple input and RTD input, settings outside the rated range are
invalid.

For output-only type, PV is always 0.

Output scaling

function

Set the output volume (0 to 100 %) in the range from the low limit of output
scaling to the high limit of output scaling.

If the output volume outside the range is set, it becomes invalid and the
previous output volume is retained.

If the output scaling high limit and output scaling low limit are set to the same
value, the output is 0 %.

For input-only type, output is OFF.

Sensor correction

factor setting

Set the slope of the sensor input value.
0.000 to 10.000

Sensor correction

setting

et the sensor correction value.

If the temperature at the control location and the temperature at the sensor
installation location are different, PV is shifted and corrected. However, it is
valid within the input rated range regardless of the sensor correction value.
-100.0 to 100.0°C (-180.0 to 180.0°F)

when direct current and DC voltage input, -1000 to 1000
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Attached Function

Warm up indication

The power indicator flashes every 500 ms for about 3 seconds after the power

is turned on.

Power failure

countermeasure

The setting data is backed up in the non-volatile IC memory.

Self-diagnosis

The watchdog timer monitors runaway and halt of the program, and when an

abnormality is detected, it resets the MCU and initializes the instrument.

Automatic cold

Detect the temperature of the connection terminal between the thermocouple

junction and the instrument, and make it the same as if the reference contact is always
temperature set to 0°C (32°F). (Only valid for channels for which thermocouple input is
compensation selected.)

PV filter time The fluctuation of PV due to noise is reduced by the digital first-order low-pass

constant setting

filter.

Number of moving

average setting

Stabilizes the indicated value by averaging the values that PV changes due to

noise.

Overscale

In the case of the following input range, overscale will occur and B1: Input
error (overscale) of status flag 1 will be set to "1: Error". However,
measurement continues during overscale.
Refer to the relationship between sensor error, overscale, underscale, and
measurement (Fig. 17.1-2). (P.17-8)
For thermocouple input (no decimal point)

Rated high limit to Input range high limit + 50°C (90°F)
For thermocouple input (with decimal point) and RTD input

Rated high limit to Input range high limit + 50.0°C (90.0°F)
For direct current input and DC voltage input

Scaling high limit to Scaling high limit + Scaling width x 10%

Underscale

In the case of the following input range, underscale will occur and B5: Input
error (underscale) of status flag 1 will be set to "1: Error". However,
measurement continues during underscale.
Refer to the relationship between sensor error, overscale, underscale, and
measurement (Fig. 17.1-2). (P.17-8)
For thermocouple input (no decimal point)

Input range low limit - 50°C (90°F) to Rated low limit
For thermocouple input (with decimal point) and RTD input

Input range low limit - (Input span x 1%) °C (°F) to Rated low limit
For direct current input and DC voltage input

Scaling low limit - Scaling width x 1% to Scaling low limit
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Sensor Error

In the following cases, a sensor error occurs, “1: Abnormal” is set to B5:
Sensor error in status flag 2.
Sensor error condition for thermocouple input (no decimal point)
When the input range low limit is less than -50°C (90°F) and exceeds the
input range high limit +50°C (90°F)
At this time, PV is fixed to the of input range low limit -50°C (90°F)-1 digit
and the input range high limit +50°C (90°F)+1 digit.
Sensor error condition for thermocouple input (with decimal point) and RTD
input
When the input range low limit is less than -50°C (90°F) and exceeds the
input range high limit +50°C (90°F)
At this time, PV is fixed to the of input range low limit -50°C (90°F)-1 digit
and the input range high limit +50°C (90°F)+1 digit.
Sensor error condition for direct current input and DC voltage input
When 4 to 20 mADC and 1to 5V DC
Scaling low limit — Scaling width x 1% or less
At this time, PV is fixed to Scaling lower limit - Scaling width x 1%-1
digit.
WhenOto1VDC
Scaling high limit + Scaling width x 10% or more
At this time, PV is fixed Scaling high limit + scaling width x 1% + 1 digit.
When 0to 20mADC,0to5V DCand0to 10V DC
Value at 0 mA DC or 0 V DC input

Relationship between sensor error, overscale and underscale, and
measurement
For input K: -200 to 1370°C

Underscale Overscale
Sensor Measurement Range Sensor
error error
<— —>
-250 -200 1370 1420 °C
B4 of status flag 1 0 0 0 1 0
B5 of status flag 1 0 1 0 0 0
B5 of status flag 2 1 0 0 0 1
(Fig. 17.1-2)

Cold junction error

If the internal cold junction temperature is less than -10°C (14°F) or more than

50°C (122°F), the cold junction error occurs and "1: Error" is set to B4: Cold

junction error in status flag 2. (Valid only for channels for which thermocouple

input is selected)

ADC error

If there is an abnormality such as a failure in the internal circuit, the ADC
becomes abnormal, sets "1: Error" in status flag 2, B6: ADC error.

At this time, PV becomes 32767.
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Total energizing

time measurement

It can check the time that the power is on.

The accumulated time is saved every 10 minutes.

function It can grasp the approximate usage time from the accumulated time. However,
since the save cycle is 10 minutes, the time within 10 minutes may not be
saved due to a power failure.
Total energizing time: 10 minutes/count
Error history When an error occurs, the bit ON/OFF and accumulated energization time are
saved for the past 10 times.
Error history exists for each channel, and device common errors are saved in
the error history of all channels.
Total energizing time: 1 hour/count
Bit Error content
BO Undefined Indefinite
B1 Undefined Indefinite
B2 Undefined Indefinite
B3 Undefined Indefinite
B4 Undefined Indefinite
B5 Undefined Indefinite
B6 Undefined Indefinite
B7 Sensor error 0: Normal 1: Error
B8 Input error (Overscale) 0: Normal 1: Error
B9 Input error (Underscale) 0: Normal 1: Error
B10 Cold junction error 0: Normal 1: Error
B11 Non-volatile IC memory error 0: Normal 1: Error
B12 ADC error 0: Normal 1: Error
B13 Undefined Indefinite
B14 Undefined Indefinite
B15 Undefined Indefinite
Console Connect a communication cable (commercial item) to the console

communication

communication connector, and

The following operations can be performed from an external computer using
the software (SWC-QTC101M).

(1) Reading and setting of SV, PID and various set values

(2) PV and operation status reading

Communication protocol MODBUS RTU

Communication cable USB - micro USB Type-B(commercial item)

Software Console software (SWC-QTC101M)
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SIF communication

Can be connected as a slave module for SIF function of control module QTC1

function series. (Master function not supported)
Other Item
Accessories Mounting and wiring instruction manual: 1

Line cap: 1
Power supply terminal cover: 1 (Included when adding “With power supply /
upper communication function” and “With power

supply / CUnet communication function”)

Sold separately

Shunt resistor: RES-S01-050 50 Q
Front terminal cover: TC-QTC (%)
Termination resistor: RES-S07-100 100 Q

(*): QAM1 has the same case shape as QTC1, so the terminal cover of QTC1 is used.
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17.2 Optional Specifications

Power supply / RS-

485 communication

Perform the following operations from the external computer.

(1)

Reading and setting of various set values

communication

function

function (2) PV and operation status reading
(3) Change of function
Communication line | EIA RS-485 (C5 option)
Communication Half-duplex communication
method
Synchronization Start-stop synchronization
method
Communication MODBUS RTU or SIF specifications can be selected
protocol by DIP switch
Communication 9600 bps, 19200 bps, 38400 bps or 57600 bps can
speed be selected by DIP switch
Data bit/Parity/Stop | Select the following with the DIP switch
bit Data bit: 8
Parity: Even, Odd, No parity
Stop bit: 1 or 2
Communication Set the delay time to return the response from the
response delay time | module after receiving the command from the host.
0 to 1000 ms
Power supply /
CUnet Connection type Multi-drop

Communication method

2-wire half-duplex

Synchronization method

Bit-synchronous

Error detection

CRC-16

Number of occupied slave | 1

addresses

Maximum number of
connected nodes

64 nodes

Communication speed, Communication .
o ' Maximum network length
Communication distance speed
12 Mbps 100 m

6 Mbps 200 m

3 Mbps 300 m
Isolation method Pulse transformer isolation
Impedance 100 Q

Termination resistance

Last connection, set by CUnet slave
This instrument is not equipped.
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18 Troubleshooting

If any malfunctions occur, refer to the following items after checking that power is being supplied to the

master module and slave module.

18.1 Upper Communication

Problem

Possible Cause

Solution

Cannot communicate.

Is the communication cable
disconnected?

Check the communication cable.

Is the communication cable wiring
correct?

Refer to “7 Wiring (P.7-1)" or “13.4
Wiring (P.13-8)", and check the
communication cable.

Is there any disconnection or contact
failure of the communication cable?

Check the communication cable.

Is communication speed of the
master and slave same?

Refer to “5.1.1 Setting of
Communication Specifications (P.5-
1)”, and check the communication
speed of the master and slave.

Are data bits, parity, and stop bits of
the master and slave same?

Refer to “5.1.1 Setting of
Communication Specifications (P.5-
1)”, and check the data bit, parity,
and stop bit of the master and slave.

Is the module address of the command
and slave same?

Refer to “5.1.2 Setting of Module
Address (P.5-3)”, and check the
module address of the command and
slave.

Are there any slaves that have the
same module address?

Refer to “5.1.2 Setting of Module
Address (P.5-3)”, and check the
module address.

Is the program considering the
transmission timing?

Refer to “9. Communication
Procedure (P.9-1)", and check the
program.

Communication is
possible, but a
negative
acknowledgement is
returned.

Are sending a command code that
does not exist?

Refer to “11.1 Communication
Command List (P.11-1)", and check
the command code.

Is the data of the write command
exceeding the setting range?

Refer to “11.1 Communication
Command List (P.11-1)", and check
the setting range of write command.

Is it not possible to write?

Check the state of a slave.
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18.2 CUnet Communication

Problem

Possible Cause

Solution

Cannot communicate.

Is the communication line wiring
correct?

Refer to “14.4.3 Wiring Example of
CUnet Communication Line (P.14-
10)”, and check the wiring of the
communication line.

Is the termination resistance
attached to the last module in the
communication line?

Refer to “14.4.3 Wiring Example of
CUnet Communication Line (P.14-
10)”, and attach the termination
resistance to the last module in the
communication line.

Is the LAN cable a straight cable?

If the LAN cable is a crossover cable,
communication is not possible.
Use a straight cable.

Is the station address correct?

Refer to “14.2 Setting CUnet
communication specifications (P.14-
3)”, and check the settings.

Are there duplicate station
addresses?

Refer to “14.2 Setting CUnet
communication specifications (P.14-
3)” and set the station address to
avoid duplication.

Is the communication speed between
the host system (master) and the
module the same?

Refer to “14.2 Setting CUnet
communication specifications (P.14-
3)” and check the communication
speed.

18.3 PV Reading Value

Problem

Possible Cause

Solution

PV reading is abnormal
or unstable.

Are the sensor input and temperature
unit (°C/°F) selection correct?

Select the correct sensor input and
temperature unit (°C/°F).

Is the sensor correction factor or
sensor correction value set
appropriately?

Set an appropriate sensor correction
factor or sensor correction value.

Are the sensor specifications
correct?

Use a sensor with appropriate
specifications.

Is AC leaking to the sensor?

Make the sensor non-grounded.

Is there a device nearby that causes
inductive interference or noise?

Keep away from device that may
cause inductive interference or
noise.

18-2




18.4 Status Flag 1

Problem

Possible Cause

Solution

"1: Error" is set in B4:
Input error (Overscale).

It is an overscale.

Is PV over the input range high limit
(scaling high limit for direct current
input and DC voltage input)?

Check the input signal source is
normal.

"1: Error" is set in B5:
Input error (Underscale).

It is an underscale.

Is PV below the input range low limit
(scaling low limit for direct current
input and DC voltage input)?

Check the input terminal wiring and
input signal source are normal.

"1: Error" is setin B15:
Non-volatile IC memory
error.

The nonvolatile IC memory is
defective.

Contact our agency or us.
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18.5 Status Flag 2

Problem

Possible Cause

Solution

Cold junction error.

"1: Error" is set in B4:

It is a cold junction error.

If the internal cold junction
temperature is lower than -10°C
(14°F) or higher than 50°C (122°F), a
cold junction error will occur.

Check the installation environment
such as the ambient temperature of
the instrument.

Sensor error.

"1: Error" is set in B5:

It is a sensor error.
Is the sensor burn out?

Replace each sensor.

How to check whether the sensor is

burnt out

+ For thermocouple
If the input terminals of this
instrument are short-circuited and
the around room temperature is
indicated, this instrument is normal
and the sensor may be burn out.

* For RTD
If a resistance of approx. 100 Q is
connected to the input terminal
(between A and B) of this instrument
and the input terminal (between B
and B) is short-circuited and the
temperature is indicated as 0°C
(32°F), this instrument is normal and
the sensor may be burn out.

* For DC voltage (Oto 1 V DC)
If the input terminals of this
instrument are short-circuited and
the scaling low limit is indicated, this
instrument is normal and the sensor
may be burn out.

+ For direct current (4 to 20 mA DC)
If the input terminals of this
instrument input 4 mA DC and the
scaling low limit is indicated, this
instrument is normal and the sensor
may be burn out.

* For DC voltage (1to 5V DC)
If the input terminals of this
instrument input 1 V DC and the
scaling low limit is indicated, this
instrument is normal and the sensor
may be burn out.
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Problem

Possible Cause

Solution

"1: Error" is set in B5:

Sensor error.

It is a sensor error.
Is the sensor burn out?

+ For direct current (0 to 20 mA DC)
If the input terminals of this
instrument input 4 mA DC and the
input value is a value converted by
scaling high and low limit settings,
this instrument is normal and the
sensor may be burn out.

» For DC voltage (0to 5V DC, 0 to 10
V DC)

If the input terminals of this
instrument input 1 V DC and the
input value is a value converted by
scaling high and low limit settings,
this instrument is normal and the
sensor may be burn out.

"1: Error" is set in B6:

ADC error.

It is the internal circuit error.

Contact our agency or us.
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