Digital Indicating pH Meter
AER-102-PH

Instruction Manual

A
MV I00000000000000000000

LoCK

TR

L EVTi EVT2 EVT3

B N7 | pH
' MODE SET

Q J

AER

——




Preface

Thank you for purchasing our AER-102-PH, Digital Indicating pH Meter.

This manual contains instructions for the mounting, functions, operations and notes when
operating the AER-102-PH. To ensure safe and correct use, thoroughly read and understand
this manual before using this instrument.

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

Characters Used in This Manual

Indication - | 0 = = T =T =S R = = A B A B
Number, C/F -1 0 1 2 3 4 5 6 7 8 9 C F
Indication Al |lc|d| | F 0| R e LM
Alphabet A B C D E F| G H | J K L M
Indication Nl | PSR = |7 |y | W] x| 9] 2
Alphabet N O P Q R S T U V | W ]| X Y Z

A Caution

* 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 all of 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 an indoor control panel. If it is not, measures
must be taken to ensure that the operator cannot 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.



Safety Precautions (Be sure to read these precautions before using our products.)

The safety precautions are classified into 2 categories: “Warning” and “Caution”.
Depending on the circumstances, procedures indicated by A\ Caution may result in
serious consequences, so be sure to follow the directions for usage.

Warn | ng Procedures which may lead to dangerous conditions and cause
death or serious injury, if not carried out properly.

A Caution Procedures which may lead to dangerous conditions and cause
superficial 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 other qualified service personnel
may handle the inner assembly.

» To prevent an electrical shock, fire or damage to the instrument, parts replacement
may only be undertaken by Shinko or other 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 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.)

* 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.

Warning on Model Label

A\ Caution

Failure to handle this instrument properly may result in minor or moderate injury or
property damage due to fire, malfunction, malfunction, or electric shock. Please read this
manual before using the product to ensure that you fully understand the product.

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.
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1. Installation Precautions

A Caution

This instrument is intended to be used under the following environmental conditions
(IEC61010-1): Overvoltage category II, 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 0 to 50°C (32 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, chemicals or the vapors of these substances can come into direct
contact with the unit.

« If the AER-102-PH is mounted through the face of a control panel, the ambient
temperature of the unit — not the ambient temperature of the control panel — must be
kept under 50°C. Otherwise the life of electronic parts (especially electrolytic
capacitors) of the unit will be shortened.

Note: Do not install this instrument on or near flammable material even though
the case of this instrument is made of flame-resistant resin.

2. Wiring Precautions

A Caution

* Do not leave wire remnants in the instrument, as they could cause a fire or a
malfunction.

» Use a solderless terminal with an insulation sleeve in which the M3 screw fits when
wiring the AER-102-PH.

* The terminal block of this instrument is designed to be wired from the left side. The
lead wire must be inserted from the left side of the terminal, and fastened with the
terminal screw.

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

* 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)

* For a 24 VV AC/DC power source, do not confuse polarity when using direct current
(DC).

* Be sure to connect the ground terminal to earth for safety (D-class grounding).

Keep the grounding of this unit separate from other electrical devices, such as motors.

* 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 pH Combined Electrode Sensor in accordance with the sensor input
specifications of the AER-102-PH.

» Keep the input wires and power lines separate.
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Note about the pH Combined Electrode Sensor Cable

The pH Combined Electrode Sensor cable is a highly-insulated (electrical) cable.
Please handle it with utmost care as follows.

* The sensor cable should be wired directly to the terminal block.

* Do not allow terminals and socket of the pH Combined Electrode Sensor cable to come
in contact with moisture or oil of any kind. Likewise, ensure fingers are clean, otherwise
the insulation will deteriorate, resulting in unstable indication.

Be sure to keep the cable dry and clean at all times.
If the cable is stained, clean it with alcohol, and dry it completely.

* For calibration or electrode checking/replacement, the pH Combined Electrode Sensor
cable should be wired with sufficient length.

+ Keep the pH Combined Electrode Sensor cable and junction cable away from electrical
devices, such as motors or their power lines from which inductive interference emanates.

Connection
The pH Combined Electrode Sensor cable has the following terminals:
Code Terminal

G Glass electrode terminal
R Reference electrode terminal
T, T Temperature compensation electrode terminals (Cu500)
A B Temperature compensation electrode terminals [Pt100 (2-wire), Pt1000]
A B, B Temperature compensation electrode terminals [Pt100 (3-wire)]
E Shield wire terminal

For the pH Combined Electrode Sensor with No Temperature Compensation, T, T or

A, B, B cables are not available.

E cables are available depending on the sensor type.

During operation, the pH/Temperature Display may become abnormal or unstable due
to inductive interference or noise. In this case, try [Grounding of shield wire terminal (E)
(P.70)].

3. Operation and Maintenance Precautions

/\ Caution

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

* Tum 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.)

* As the display section is vulnerable, be careful not to put pressure on, scratch or strike
it with a hard object.

4. Compliance with Safety Standards

A\ Caution

+ Always install the recommended fuse described in this manual externally.

« If the instrument is used in a manner not specified by the manufacturer, the protection
provided by the instrument may be impaired.

» Use a device with reinforced insulation or double insulation for the external circuit
connected to this product.




Contents

Page

3 Y/ o T = USSP 8
I 1V oo [ PP PRRPP 8

1.2 How to Read the Model Label ............uuiiiiiiie e 8

2. Names and FUNCiONS Of SECHONS...........uuiiiiiiiee e 9
3. Mounting to the Control PANEL.............ooiiiiiiiii e 10
3.1 St SEIECHION ..ttt e e e e a e e e 10
3.2 External DImensions (Scale: MM) ... 10
3.3 Panel Cutout (Scale: MM) ..o 11
3.4 Mounting and REMOVAI ...........uuiiiiiiiiiiiiiiieie et e e e e e e e e e 12
YY1 o PSP 13
4.1 Lead Wire Solderless Terminal.............oou i 14
4.2 Terminal ArranNQEIMENT ... ...ciiiiiiii e e e e e et et e e e e e e e eaatt s e aeeaaeernnes 15

5. Outline of Key Operation and Setting GrOUPS.........uuuuurruumrummmeenrinninnnennnnnnnrennennnnnnnrnnneennnnes 16
5.1 Outline of KeY OPEIatiON ..........uueiiiiiiiiiiiiiiiiee ettt e e e e e e e e 16
5.2 SEHNG GIOUDS .....eeeieeiieeeee ettt ettt e e e sttt e e e e s e e sabb b e et e e e e e e s snbbeeeeeeaeeaas 16

6. Key Operation FIOWCNAIT........ ... aaeaaesasnnnnnnansannsnnnnnnes 18
S 1 L o PRSPPI 21
7.1 Turn the Power Supply to the AER-102-PH ON. ... 21

7.2 PH INPUE GIOUP ... ettt ettt e e et e e e bbb e e e e e e e e e rb e e eeeas 22
7.3 Temperature INPUL GIrOUP ......ccoieeeiiiii ettt e e e e e e e n e e e e 23

T4 EVTL ACHON GIOUP . ..iciiiiiiittieette e ettt ettt e e e e e et e e e e e s s e e e e e e s e ennees 25
7.5 EVT2 ACHON GIOUP...uuuuuuuuuunuunnnnnnnnnnnnnnnnnnnennennnssnnsnnnsnnnsnnnssnsssnnnsnnnnnnsnnnssnnsnnnssnnssnnnnnnns 33
AL YA S 37 X ex 1o o T 0T o T 33
A YA I Xex 1o o T 0T o T 33
7.8 BASIC FUNCHON GIrOUP ....eetiieiiiee ettt ettt e e e e et e e e e e e e s aeberreeeaaeeseennnees 34
7.9 Zero/SIope INAICAtION GIOUP ...coeeeiiiiiiiiiiieeee ettt e e et e e e e e e s e eeea e e s e nneees 41

T = 1] o] > 1o ] o ISP 42
8.1 pH Calibration MOGE...........ooiuiiiiiii e 42
8.1.1 Automatic Calibration ............ccuiiiiiiiieii e 42

8.1.2 Manual CaliDration ... 43

8.1.3 Error Code during pH Calibration ............cccccovvvviiiiiiiiiiieeeeeeeee e 45

8.2 Temperature Calibration MOAE ...........ooiiiiiiiiiie e e e 46
8.3 Transmission Output 1 AdjuStMeNnt MOUE.........ccoviiiiiiiiiiiee e 47
8.4 Transmission Output 2 Adjustment MOde..........oooveeiiiiiie e 48

L IV (ST R U =T U= o | PSP 49
9.1 Starting MEASUIEIMENT .......uuuuuuiruiiiiiiiiiieaiueaareeeareneraeareeeeeaeereneeannnannnnnnennnnnnnnnnnnnnnnnnns 49
0.2 EVTL L0 EVTZ OULPULS .....ceeiiiiiieeee ittt ettt sttt e e e e e st e e e e e e e s e ennnees 50

S IRC I =l (o] @ 11 o 11 | USSP 52
S e T IO 11 1 0| PR 52
9.5 CleaNSING OULPUL....ciieeiiiiiiiiie it e e ettt e e e e s e e e e e e e e s st reeaeeesannsereeeaeeeesaannnnees 52

9.6 Manual Cleansing MOUE..........uu e nennnnnnnnnnnnnnnnnes 53

LS B o] o I 0T o 10 1 =t o Y = g 54
9.8 Cycle Automatic Variable FUNCHION ............uuuiuiiiiiii e 55



9.9 Error Code during MeaSUIMEMENT .........uuuuuuuerruniruiienneinnnnnnnnnnnnnnnennnnnnnnnnnnnnnnnnnnnnnnnnnnnnn 56

9.10 Setting EVTL t0 EVT4 VaAlUES........uuuuiieiiiiiiiiiiiiiii e 56
9.11 TransmisSion OULPUL 1 AN 2 .....uuuuiiiiiniiiiiiiiiiiiii e aaannanes 57
9.12 pH Fluctuation Alarm OULIPUL ...t e e e e e e e e e e e neeees 58
10. SPECITICALIONS ...eeieeiiiittie ettt e e e e st r e e e e e s st bbb et e e e e e s anbbrnreeeaeeesaan 59
OS] =T o F= 1o IS o= Tod o= 11T o L 59
O @] o] i o] F- VIS o LT o o= Vo] 67
O (o 1¥ ] o] (1] g ToTo 11 o TP PP PP PUR T UPOUPPPPPPPT 68
0 R 1 o [o%= 11 o] s TP PPPTT 68
11.2 KEY OPBIALION. ...ciiiiteiiiiitteie ettt e e e e e ettt e e e e s e s sne b be et e e e e e e s s anbbbbeeeaaaeesaannnees 70
12. CharaCter TADIES .......ccoiiiiiiiiii e 71
12.1 Setting GroUP LiSt.....c. ittt e e e e e e e e e enenees 71
12.2 Temperature Calibration MOAE ...........coviiiiiiiiiiiiiiiiiiiiiieieeeeeeeeeee e 71
12.3 pH Calibration Mode (for Manual calibration) ..............eeeeeeveeieeeereeeeeeeieeeeeeeeeeeeeeeeeeen 71
12.4 Transmission Output 1 Adjustment MOAe..........covvviiiieeiiiieiieiiiiiieeeeeeeeeeeeee e 71
12.5 Transmission Output 2 Adjustment MOde...........oevviviiiiiiiiiiiiiieeieeeeeeeeeeeeeee e 71
12.6 SIMPle SettiNg MOUE ......uueiiiiiee i e e e e eneees 72
12.7 PH INPUL GIOUP ..ceeiiiiiiiiiiieeiieiieee ettt ettt ettt ettt ettt eee et e e et eeeeeeseeeseeseseeeeeeeseeeseeeeeeeeeeeneeees 72
12.8 Temperature INPUE GIOUP ......ooeeeieeeiiiiiiee ettt e e e e e e e eeeeeaes 73
D2 B AV I i 1T T T 1 o 11 ] o 73
D2 KO I AV 2 i 1T ] I ] o 11 o F 76
2 R A e 37 Vi 1T ] o I 0T o 78
I 2 A I 3 o (o] o W ] 01U o T PRRTT 80
12.13 BASIC FUNCHON GFOUP .. teeeteieeeiiiiiiitieeeee e e e e e aitieeee e e e e s e s snatbaeeeaaaeessannneeeeeaaaeesaannnees 83
12.14 Zero/SIope INICAtION GIOUP .......evviiieiiieeiiaiiiie ettt e e e e 86
12,15 EFTOr €O LIST..ceiiiiiiiiiieieeie ettt ettt e e e e e st e e e e e e e s s e 87



1. Model

1.1 Model
AER-10 2- | PH L]
Input 2 2 points
Points
pH Combined Pt spec (*1) Pt1000
Input PH Electrode Pt100
Sensor Cu spec (*1) | Cu500/25C
Power Supply 100 to 240 V AC (standard)
Voltage 1 24V AC/DC(*2)
C5 Serial communication RS-485
Option EVT3 EVT3, EVT4 outputs (Contact output 3, 4)
TA2 Transmission output 2 (*3)

(*1) This input temperature specification was specified at the time of ordering.
(*2) Power supply voltage 100 to 240 V AC is standard.

When ordering 24 V AC/DC, enter “1” in Power supply voltage, after ‘PH’.
(*3) If Transmission output 2 (TA2 option) is ordered, the EVT1 cannot be added.

1.2 How to Read the Model Label
The model label is attached to the left side of the case.

AER-102-PH
E. D11-023-6
IN1:_0.00-14.00pH
IN2: Pt1000/P1100

100t0240V_AC 50/60Hz 12VA
SERIAL No.195F05000

SHINKO TECHNOS CO., LTD.
MADE IN JAPAN RoHS SF

(Fig. 1.2-1)

Model, Option

<«—— PHinput
<+— Temperature input

——— Power supply voltage, Power consumption

Serial number




2. Names and Functions of Sections

pH Display —]

Temperature Display —{ ||

Output Display —]|

Action Indicators —

DOWN key — ]

———— 7T

AR
i

UP key

|~ MODE key

=

MODE “'SET SET key
AER Swhuu
(Fig. 2-1)
Displays

pH Display pH or characters in setting mode are indicated in red/green/orange.
Indications differ depending on the selections in [Backlight selection
(p.37)] and [pH color (p.38)].

Tgmperature Temperature or values in setting mode are indicated in green.

Display Indications differ depending on the selections in [Backlight selection
(p.37)].

Output Backlight green

Display The bar graph lights up corresponding to the Transmission output.

Indications differ depending on the selections in [Bar graph indication
(p.39)].

Action Indicators:

Backlight orange

EVT1 Lights up when EVT1 output (Contact output 1) is ON.

EVT2 Lights up when EVT2 output (Contact output 2) is ON.

EVT3 Lights up when EVT3 output (Contact output 3) (EVT3 option) is ON.
EVT4 Lights up when EVT4 output (Contact output 4) (EVT3 option) is ON.
T/R Lights up during Serial communication (C5 option) TX output

(transmitting).

LOCK Lights up when Lock 1, Lock 2 or Lock 3 is selected.
Keys

A UP key Increases the numeric value.

Y  DOWN key | Decreases the numeric value.

MODE MODE key Selects a group.

SET  SET key Switches the setting modes, and registers the set value.
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3. Mounting to the Control Panel

3.1 Site Selection

A Caution

Use within the following temperature and humidity ranges:

Temperature: 0 to 50°C (32 to 122F) (No icing)

Humidity: 35 to 85 %RH (Non-condensing)
If AER-102-PH is mounted through the face of a control panel, the ambient temperature
of the unit — not the ambient temperature of the control panel — must be kept under

507, otherwise the life of electronic parts (especially electrolytic capacitors) of the unit
will be shortened.

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 0 to 50T (32 to 122F)
that does not change rapidly

« 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, chemicals or the vapors of these substances can come into direct
contact with the unit

3.2 External Dimensions (Scale: mm)

Gasket Screw type mounting bracket Terminal cover (sold separately)

96
9

LOCK

106.2

R L aa-d
EVT1 EVT2 EVT3 EVT4 i

———— — i

i = N

— > i

:] MODE SET
_—

AER ST — iy

— [ 1

llj)=lﬂt]
48 11.5 98.5

104.5 (when terminal cover is used)

(Fig. 3.2-1)

10



3.3 Panel Cutout (Scale: mm)

A Caution

If horizontal close mounting is used for the unit, IP66 specification (Drip-proof/
Dust-proof) may be compromised, and all warranties will be invalidated.

| |
I I So
T 1" - ___JQ
I I
B |
3 nx48-3 195
I (I
I I I e
A
I | | @ ] )
i I Horizontal close mounting
n: Number of mounted units
45+8.5
(Fig. 3.3-1)
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3.4 Mounting and Removal

A Caution

As the case is made of resin, do not use excessive force while screwing in
the mounting bracket, or the case or mounting brackets could be damaged.
The tightening torque should be 0.12 Nem.

How to mount the unit

Mount the unit vertically to the flat, rigid panel to ensure it adheres to the Drip-proof/

Dust-proof specification (IP66).

Mountable panel thickness: 1 to 8 mm

(2) Insert the unit from the front side of the panel.

(2) Attach the mounting brackets by the holes at the top and bottom of the case, and
secure the unit in place with the screws.

How to remove the unit

(1) Turn the power to the unit OFF, and disconnect all wires before removing the unit.
(2) Loosen the screws of the mounting brackets, and remove the mounting brackets.
(3) Pull the unit out from the front of the panel.

(Fig. 3.4-1)
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4. Wiring
/A Warning

Turn the power supply to the instrument off before wiring or checking.
Working on or touching the terminal with the power switched on may result in
severe injury or death due to electrical shock.

/A Caution

* Do not leave wire remnants in the instrument, as they could cause a fire or a
malfunction.

» Use a solderless terminal with an insulation sleeve in which the M3 screw fits when
wiring the AER-102-PH.

* The terminal block of this instrument is designed to be wired from the left side. The
lead wire must be inserted from the left side of the terminal, and fastened with the

terminal screw.
* Tighten the terminal screw using the specified torque. If excessive force is applied to
the screw when tightening, the terminal screw may be damaged.
* 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)
» For a 24 VV AC/DC power source, do not confuse polarity when using direct current (DC).
* Be sure to connect the ground terminal to earth for safety (D-class grounding).
Keep the grounding of this unit separate from other electrical devices, such as motors.
* 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 pH Combined Electrode Sensor in accordance with the sensor input
specifications of this unit.
» Keep the input wires and power line separate.

Note about the pH Combined Electrode Sensor Cable

The pH Combined Electrode Sensor cable is a highly-insulated (electrical) cable.
Please handle it with utmost care as follows.

* The sensor cable should be wired directly to the terminal block.

» Do not allow terminals and socket of the pH Combined Electrode Sensor cable to come
in contact with moisture or oil of any kind. Likewise, ensure fingers are clean, otherwise
the insulation will deteriorate, resulting in unstable indication.

Be sure to keep the cable dry and clean at all times.
If the cable is stained, clean it with alcohol, and dry it completely.

* For calibration or electrode checking/replacement, the pH Combined Electrode Sensor
cable should be wired with sufficient length.

» Keep the pH Combined Electrode Sensor cable and junction cable away from electrical
devices, such as motors or their power lines from which inductive interference
emanates.
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Connection
The pH Combined Electrode Sensor cable has the following terminals:

Code Terminal
G Glass electrode terminal
R Reference electrode terminal
T, T Temperature compensation electrode terminals (Cu500)
A B Temperature compensation electrode terminals [Pt100 (2-wire), Pt1000]
A B,B Temperature compensation electrode terminals [Pt100 (3-wire)]
E Shield wire terminal

A, B, B cables are not available.
E cables are available depending on the sensor type.

(P.70)].

For the pH Combined Electrode Sensor with No Temperature Compensation, T, T or

During operation, the pH/Temperature Display may become abnormal or unstable due
to inductive interference or noise. In this case, try [Grounding of shield wire terminal (E)

4.1 Lead Wire Solderless Terminal

Use a solderless terminal with an insulation sleeve in which an M3 screw fits as follows.

The tightening torque should be 0.63 Nem.

Solderless Tightening
Terminal Manufacturer Model Torque
V-tvpe NICHIFU TERMINAL INDUSTRIES CO., LTD. | TMEX1.25Y-3
P J.S.TMFG.CO.,LTD. VD1.25-B3A 0.63 Nem
Rin o NICHIFU TERMINAL INDUSTRIES CO., LTD. | TMEX1.25-3 '
gtyp J.S.TMFG.CO.,LTD. V1.25-3
o $3.2 mm . 3.2mm
£ S
® © | /
Vo D — n
(Fig. 4.1-1)
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4.2 Terminal Arrangement

& =—(1) RS-485
- YA=) TRANSMIT
POWER POWER
SUPPLY + SUPPLY YB‘+’ REAT

24V AC/DC 100t0240V AC

5

@%@@I@g

+
i r®1| e .
- %OV [—E_‘ll NO @
@ L, O
ez | i SENSOR
ov E%I'A
AC M
®° [l o
~ Bov
(Fig. 4.2-1)
GND Ground
POWER SUPPLY | 100 to 240 V AC or 24 V AC/DC (when 1 is added after the model)
For 24 V DC, ensure polarity is correct.
EVT1 EVT1 output (Contact output 1)
EVT2 EVT2 output (Contact output 2)
TRANSMIT Transmission output 1
OUTPUT1
TRANSMIT Transmission output 2 (TA2 option)
OUTPUT2
G, R Electrode sensor
E Shield wire
TT Temperature compensation sensor (Cu500)
A B Temperature compensation sensor [Pt100 (2-wire), Pt1000]
A B, B Temperature compensation sensor [Pt100 (3-wire)]
RS-485 Serial communication (C5 option)
2 connectors are wired internally.
Use the included wire harnesses C5J and C0J.
EVT3 EVT3 output (Contact output 3) (EVT3 option)
Use the included wire harness HBJ.
EVT4 EVT4 output (Contact output 4) (EVT3 option)
Use the included wire harness HBJ.
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5. Outline of Key Operation and Setting Groups
5.1 Outline of Key Operation

There are 2 setting modes: Simple Setting mode, and Group Selection mode in which
setting items are divided into groups.
To enter Simple Setting mode, press the SET key in pH/Temperature Display Mode, or
Cleansing Output Mode.
To enter Group Selection mode, press the MODE key in pH/Temperature Display Mode, or
Cleansing Output Mode.
Select a group with the MODE key, and press the SET key. The unit enters each setting item.
To set each item, use the & or V' key, and register the set value with the SET key.

5.2 Setting Groups
Setting groups are described in the next page.

[About Each Mode and Setting ltems]

(*1) In pH/Temperature Display mode, or Cleansing Output mode, measurement starts,
indicating the item selected in [Backlight selection (p.37)] in the Basic Function
group.

If power is turned ON again, the last mode at power OFF (pH/Temperature Display
mode, or Cleansing Output mode) will resume.

(*2) If =L £ &L (Cleansing output) is selected in [EVT1 type to EVT4 type] in the EVT1
to EVT4 Action groups, the unit can enter Manual cleansing mode.

After cleansing action is complete, the unit automatically reverts to Cleansing Output
mode.
Temperature Input group, the unit will not move to Temperature Calibration mode.

(*4) Available when Transmission output 2 (TA2 option) is ordered.

(*5) Not available if Transmission output 2 (TA2 option) is ordered.

(*6) Available when the EVT3, EVT4 outputs (EVT3 option) is ordered.

[Key Operation]
« A+Y (3sec): Pressand holdthe & keyand V' key (in that order) together for
3 seconds. The unit will proceed to Manual Cleansing mode.
« A& 4+ MODE (3 sec): Press and hold the & key and MODE key (in that order) together
for 3 seconds. The unit will proceed to Temperature Calibration mode.
« WV +MODE (3 sec): Press and hold the V key and MODE key (in that order)
together for 3 seconds. The unit will proceed to pH Calibration mode.
« A +SET (3sec): Pressthe & and SET key (in that order) together for 3 seconds.
The unit will proceed to Transmission output 1 Zero adjustment mode.
« V +SET (3sec): Pressthe V¥V and SET key (in that order) together for 3 seconds.
The unit will proceed to Transmission output 2 Zero adjustment mode.
« MODE qor SET: Pressthe MODE or SET key. The unit will proceed to the next setting
item, illustrated by an arrow.

. _S'_ET_> or MODE: Pressthe SET gr MODE key until the desired setting mode appears.

* To revert to pH/Temperature Display Mode, or Cleansing Output Mode, press and hold
the MODE key for 3 seconds while in any mode.
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| Abbreviations: Temp.: Temperature Trans.: Transmission I

POWER ON L Calib: Calibration Adjust: Adjustment
- L. T T T T
V*‘
pH/Temperature Simple Setting Mode
. SET | SET r | SET
Display Mode, or > EVTlvalue *s) F--#» EVT4 value (6) >
Cleansing Output A+ (3 sec) (*2)
* *2
ettt ¢ —V‘ Manual cleansing mode | © >
A\ + MODE (3 sec) (*3) -
—>| Temp. calib. mode I >
—b‘ pH calib. mode } >
A\ + SET (3 sec) o
| Trans. output 1 » Trans. output 1 SET
Zero adjust mode } P Span adjust mode
YV +8ET (3 sec) &g
_i Trans. output 2 » Trans. output 2 SET
Zero adjust mede « Span adjust mgde
MODE
¢MODE (*4) (*4)
Group Selection Mode Setting item s
pH Input Group SET | | pH 7 calibration ~—-% pH inputs for SET
standard Tty moving average -
¢MODE
SET
Temperature SET | | Electrode RTD - -~ % Temperature inputs || SET
Input Group - ¢ -~ -| for moving average -
¢MODE
SET
EVT1 Action SET | | EVT1 type(*5) -~ =% EVT1 hysteresis SET
Group (*5) b (*5)
¢MODE
SET
EVT2 Action SET | | EVT2 type r—-% EVT2 hysteresis SET
Group - --- -
MODE
¢MODE
SET
EVT3 Action SET | | EVT3 type (*6) - - =% EVT3 hysteresis RET
Group (*6) $ o= (*6)
iMODE
SET
EVT4 Action SET | | EVT4 type (*6) - —--% EVT4 hysteresis SET
Group (*6) P (*6)
¢MODE
SET
Basic Function SET | | Set value lock -~ =% pH input error SET |
Group , alarm time unit
¢MODE
SET
Zero/Slope SET | | Zero indication » Slope indication SET
Group e
¢ MODE
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6. Key Operation Flowchart

[ Abbreviations:

Temp.: Temperature Calib: Calibration I

Trans.: Transmission  Adjust: Adjustment

POWER ON Lo S ST ST DT
ala
V+‘
pH/Temperature A+ (3sec)(*2) | Lk Manual (*2) R
Display Mode, or - Cleansing Mode -
Cleansing Output
Mode (1) A + MODE (3sec)(*3) | iz Temperature SET -
g W Calib. mode -
7 +MODE (3 sec) pH calibration | SET R
- mode -
s SET
A +SET(3sec) | Fuis i | Trans. output 1 > Trans. output 1 | SET
S| TRDT | Zero adjust mode Span adjust mode -
MODE
ooy SET
Y +SET(3sec) i MuiZol i |Trans. output 2 > Trans. output 2 | SET
it L | Zero adjust mode Span adjust mode -
MODE
MODE | Flic pH Input Group MODE Temperature input | MODE
" Group
i SET | SET SET
S '
Simple Setting Mode pH 7 calibration SiEN%L. | Electrode RTD
~ EVT1 value standard P.22 Ao P.24
P.56 seT 4 wmope SET 4 wope
, SET 2nd solution 4 NJL | Reference
EVT2 value P.22 F5D | temperature  P.24
P56 seT 4 mooe SET 4 wooe
SET pH calibration Decimal point place
E*hi 35 | EVTS value Auto/Manual  P.22 P.24
P57 | SET T MODE SET 4 wooe
SET Decimal point place cNEcT | Pt100 input wire
Ehi ML | EVT4 value P.22 I RE | type P.24
iy P57 SET T MODE | SET T MODE
SET pH input filter time Cable length
constant P.23 correction P.24
| SET T MODE | SET T MODE
pH input sensor Cable cross-section
correction P.23 area P.24
SET T | SET T MODE
pH inputs for moving oF = | Temp. inputs for
average P.23 " moving average P.24
v ¢ SET : SET
[About Setting Items]
EVT1 value » Upper left: pH Display: Indicates the setting item characters. « Lower left: Temperature
P.56 | Display: Indicates the factory default. « Right side: Indicates the setting item and reference page.
EVT3 value Setting item in shaded section will be displayed only when the corresponding option is
P.57 | ordered.
[About Each Mode and Setting Items]
(*1) In pH/Temperature Display Mode or Cleansing Output Mode, measurement starts, indicating the item selected in [Backlight selection
(p-37)] in the Basic Function group. If the power is turned ON again, the last mode at power OFF (pH/Temperature Display Mode, or

Cleansing Output Mode) will resume.
(*2) If =L ELL (Cleansing output) is selected in [EVT1 type to EVT4 type] in the EVT1 to EVT4 Action groups, the unit can enter Manual
cleansing mode. After the Cleansing action is complete, the unit automatically reverts to Cleansing Output Mode.
(*3) If N=NELD (No temperature compensation) is selected in [Electrode RTD (p.24)] in the Temperature Input group, the unit does not

move to Temperature Calibration mode.

18



. EVT1 Action MODE | ':' ‘:E' EVT2 Action | MopE | £47 =3 | EVT3 Action MODE
Group ' i | Group = Group
SET | SET SET
Evl IF | EVT1type Setting items: Same as item Setting items: Same as item
settings for EVT1 action group. settings for EVTL1 action group.
P.25 For EVT2, read EVT1 column For EVT3, read EVT1 column
|, SET T MODE and substitute EVT1 with EVT2. and substitute EVT1 with EVTS3.
E4l {71 | EVTL value (eg) EVF7 IF—»EVIZF (e.g) Ex P IF=w BV IF
P.27 | SET SET
y SET T MODE
EVT1 proportional
band P.27
| SET T MODE | MODE
EVT1 reset £ {F=l | EVT1 pH input error
P.27 P ode alarm band when
L s 4 mooe EVTL] output ON P.30
£ /d! F | EVT1 hysteresis ) SET T MODE
Sl Fl | type P.28 EVT1 pH input error
o , ST 4 mone Li i 130 | alarm time when
£ /dF= | EVT1 ON side EVTL] output ON P.31
o pP.28 , SET T MODE
, SET T MODE ... | EVT1 pH input error
£ /dFL | EVT1 OFF side alarm band when
L P.28 EVTL] output OFF P.31
| SET T MODE | SET T MODE
£ EVT1 ON delay £ {Fczi | EVT1 pH input error
time P.28 14180 | alarm time when
, seT 4 wooe EVTC) output OFF P.31
E {oFI | EVT1 OFF delay L s 4 wooe
time P.29 EVT1 cycle
y (GET T MODE variable range P.31
EVT1 proportional , SET T MODE
cycle P.29 EVT1 cycle
y SET T MODE extended time P.31
£ EVT1 output high ) SET T MODE
limit P.29 EVT1 pH fluctuation
, SET T MODE - alarm time P.32
EVT1 output low , SET T MODE
limit P.29 £ {FAH | EVT1 pH fluctuation
SET T MODE i alarm band ~ P.32

¢ | Output ON time when y SET T MODE
EVT1 output ON P.29 | | EVT1 HIL independent
SET T MODE lower side band  P.32

T

=P 1| Output OFF time when ) SET T MODE
EVT1 output ON P.30 ' EVT1 H/L independent
y SET T MODE upper side band P.32
EVTL1 pH input error y SET T MODE
alarm EVTL type P.30 £ i_HY | EVT1 hysteresis
SET i P.32
SET

A 4 A 4

@

[About Key Operation]
« & +¥ (3sec): Pressand holdthe & and V' keys (in that order) together for 3 sec. The unit will enter Manual cleansing mode.
« A 4 MODE (3 sec): Press and hold the A and MODE keys (in that order) together for 3 sec. The unit will enter Temperature Calibration mode.
«  +MODE (3sec): Press and holdthe ™ and MODE  keys (in that order) together for 3 sec. The unit will enter pH Calibration mode.
o A SET (3sec): Press and hold the A and SET keys (in that order) together for 3 sec. The unit will enter Transmission output 1 Zero adjustment mode.
« 7 +SET (3sec): Press and hold the  and SET keys (in that order) together for 3 sec. The unit will enter Transmission output 2 Zero adjustment mode.
« MODE = SET: pressthe MODE or SET key. The unit will enter the next setting item.
« To revert to pH/Temperature Display Mode, or Cleansing Output Mode, press and hold the MODE key for 3 sec while in any mode.
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H !‘|"|

EVT4 Action
Group

MODE
»

Abbreviations: Trans: Transmision,

Temp.: Temperature

[ T T e I e e —

SET

Setting items: Same as item
settings for EVT1 action group.
For EVT4, read EVT1 column(p.19)
and substitute EVT1 with EVT4.
(e.g) £V IF—=» EL'THF

SET

A

Basic Function
Group

Compen: Compensation

SET

Set value lock
P.34

SET T MODE

Zero/Slope
Group

SET

Zero indication
P.41

SET T MODE

c!M5L i1 | Communication L oM | Slope indication
N ML protocol P.34 P.41
SET T MODE SET
Instrument number
P.34
SET T MODE MODE

Communication

speed P.35

SET T MODE

Data bit/Parity
P.35

SET T MODE

Stop bit
P.35

SET T MODE

¢+ wa (| Transmission output

FHI L ED | 1type P.35
SET T MODE

T FLH [ | Transmission output

YOO | 1highlimit P35
SET T MODE

Transmission output
1 low limit P.36

SET T MODE

I

Transmission output
2 type P.36

SET T MODE

Transmission output
2 high limit P.36

SET T MODE

Transmission output
2 low limit P.36

SET T MODE

i = 1| Trans. output 1 status
=E£FHi} | when calibrating P.37
SET T MODE

Trans. output 1 value
HOLD when calibrating

SET 4 wmopEp 37

r
3

|
N

Trans. output 2 status
when calibrating P.37

SET T MODE

Trans. output 2 value
HOLD when calibrating

SET 4 wmopEp 37

o Backlight selection

A P.37
SET T MODE

ca pH color

~E P.38

SET t

pH color reference

value P.38
SET T MODE
pH color range

P.38
SET T MODE
Backlight time

P.38
SET T MODE

Bar graph indication
P.39

SET T MODE

EVT output when
input errors occur

SET T MODE p,39

Temp. Display when
no temp. compen. P.39

SET T MODE

Number of cleansing
cycles P.39

SET T MODE

Cleansing interval
P.39

SET T MODE

Cleansing time
P.39

SET T MODE

Restore time after
cleansing P.40

SET 4+ mopE

cc = (L | Trans. output 1 status
=EFH when cleansing P.40
SET T MODE

Trans. output 1 value
HOLD when cleansing

SET 4 wmopE p 40

Trans. output 2 status
when cleansing P.40

SET T MODE

Trans. output 2 value
HOLD when cleansing

SET T MODE p 41

pH input error alarm
time unit P.41

SET
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7. Setup

Setup should be done before using this instrument according to the user’s conditions:
Setting the pH input, Temperature input, EVT1, EVT2, EVT3 (EVT3 option) and EVT4
(EVT3 option) types, Serial communication (C5 option), Transmission output 1,
Transmission output 2 (TA2 option), and Indication settings (Backlight selection, pH
color, etc.)

Setup can be conducted in the pH Input group, Temperature Input group, EVT1, EVT2,
EVT3, EVT4 Action groups and Basic Function group.

If the user’s specification is the same as the factory default of the AER-102-PH, or if
setup has already been completed, it is not necessary to set up the instrument. Proceed
to Section “8. Calibration (p.42)”.

7.1 Turn the Power Supply to the AER-102-PH ON.
For approx. 4 seconds after the power is switched ON, the following characters are

indicated on the pH Display and Temperature Display.
Depending on the input specification, indication on the Temperature Display differs

as follows:
Pt spec
pH Temperature Item selected in Item selected in [Pt100
Display Display [Electrode RTD (p.24)] input wire type (p.24)]
Unlit NN E L No temperature
compensation
FH A 10 E PG1000
o I B R
AF 1L PUOO R e
Ztens 72 3-wire type
Cu spec
pH Temperature Item selected in
Display Display [Electrode RTD (p.24)]
Unlit NoNELE No temperature
; compensation
oSl cu5 101 Ccus00

During this time, all outputs are in OFF status, and action indicators go off.
After that, measurement starts, indicating the item selected in [Backlight selection

(p-37)]-
This status is called pH/Temperature Display Mode, or Cleansing Output Mode.
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7.2 pH Input Group
To enter the pH Input group, follow the procedure below.

@ FNe 71 Press the MODE key in pH/Temperature Display Mode, or
Cleansing Output Mode.
@ FHYPEC Pressthe SET key.

The unit proceeds to the pH Input group, and “pH 7 calibration
standard” item will appear.

Setting ltem, Function, Setting Range Factory Default

pH 7 calibration standard JIS

* Selects pH 7 calibration value standard.
« Not available if *ANL{] (Manual) is selected in [pH calibration
Auto/Manual].
1 : JIS (Japanese Industrial standards)
: US standard

2nd solution ‘ pH 4

LJE!
FHY « Selects the 2nd solution for the automatic pH calibration out of
pH 2, pH 4, pH 9 and pH 10 (JIS).
[The 1st solution is fixed at pH 7 (JIS or US standard).]
« Not available if MANLI} (Manual) is selected in [pH calibration
Auto/ManuaI]
T pH 2
pH4
pH9
s pH 10
Hudbl calibration Auto/Manual Automatic
AU m ects elther automatic or manual pH calibration.
: Automatic
: Manual
oF 1} |Decimal point place 2 digits after decimal point

and . Selects the decimal point place.

! : No decimal point
“enr 2 1 digit after decimal point
70T 2 digits after decimal point
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Character | Setting Item, Function, Setting Range Factory Default

oL pH input filter time constant 0.0 seconds

« Sets filter time constant for pH input.

desired value) after T seconds have passed.

the delay of response.

the filter time constant.

pH measured value pH measured value

100% r------------

Even when pH measured value before filter process changes
as shown in (Fig. 7.2-1), if the filter time constant “T” is set, the pH
measured value changes as shown in (Fig. 7.2-2) so that pH
measured value after finishing filter process can reach 63% (of the

If the filter time constant is set too large, it affects EVT action due to

(e.g.) In case the LSD (least significant digit) of the pH measured value
prior to filter process is fluctuating, it can be suppressed by using

Time (sec)

* Setting range: 0.0 to 60.0 seconds

Time (sec)

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

pH input sensor correction 0.00

* Sets pH input sensor correction value.

When a sensor cannot be set at the exact

obtained by adding a sensor correction value.

the sensor correction value.

+ Setting range: pH -1.40 to 1.40 (¥

This corrects the input value from the pH Combined Electrode Sensor.

location where

measurement is desired, the sensor-measured pH may deviate from
the pH in the measured location. In this case, desired pH can be

However, it is effective within the measurement range regardless of

pH after sensor correction= Current pH + (Sensor correction value)

pH inputs for moving average ‘ 20

* Setting range: 1 to 120

+ Sets the number of pH inputs used to obtain a moving average.

(*) The placement of the decimal point does not follow the selection. It is fixed.

7.3 Temperature Input Group

To enter the Temperature Input group, follow the procedure below.
|

@ FNc.fll Pressthe MODE key twice in pH/Temperature Display Mode, or

Cleansing Output Mode.
@ SENS Pressthe SET key.

The unit enters the Temperature Input group, and “Electrode RTD” item will appeatr.
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Character | Setting Iltem, Function, Setting Range Factory Default

SENS Electrode RTD Pt spec: Pt1000

Ao Cu spec: Cu500

* Selects RTD type of the electrode.
* Depending on the input specification, the following can be selected.
Pt spec

: No temperature compensation
: Pt1000
: Pt100

: No temperature compensation
- Cu500

Reference temperature 25.0°C

* Sets reference temperature of temperature compensation.

selected in [Electrode RTD].
* Setting range: 5.0 to 95.0C

Decimal point place 1 digit after decimal point

* Selects decimal point place to be indicated on the Temperature Display.
- T

. : No decimal point
_ilid ;1 digit after decimal point

Pt100 input wire type ‘ 3-wire type

) RE « Selects the input wire type when P fi_i_i (Pt100) is selected in
[Electrode RTD].

« Available only when F7 {i_i_i (Pt100) is selected in [Electrode RTD].

<o 2-wire type

Tz 3-wire type

Cable length correction ‘0.0 m

+ Sets the cable length correction value.
« Available when 'l FE (2-wire type) is selected in [Pt100 input
wire typel].

* Setting range: 0.0 to 100.0 m

I Cable cross-section area ‘ 0.30 mm?

a3l « Sets the cable cross-section area.
« Available when =i/ £ (2-wire type) is selected in [Pt100 input
wire type].

« Setting range: 0.10 to 2.00 mm?

i | Temperature inputs for moving 20
average

* Sets the number of temperature inputs used to obtain a moving
average.
* Setting range: 1 to 120
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7.4 EVTL1 Action Group
To enter the EVT1 Action group, follow the procedure below.
This group is not available if Transmission output 2 (TA2 option) is ordered.

@ Evlo ! Pressthe MODE key 3 times in pH/Temperature Display Mode, or
Cleansing Output Mode.
@ EV T IF Pressthe SET key.
The unit proceeds to the EVT1 Action group, and "EVTL1 type“ will appear.
Character | Setting Item, Function, Setting Range Factory Default
EviIF EVT1 type No action

* Selects an EVT1 output (Contact output 1) type. (Fig 7.4-1, pp.26,27)
Note: If EVT1 type is changed, EVT1 value defaults to 0.00 or 0.0.
RTD (p.23)], even if Temperature input low limit or Temperature input
high limit action is selected, EVT1 action will be disabled.
i - No action
pH input low limit action
i i: pH input high limit action
i~ : Temperature input low limit action
“{F'H : Temperature input high limit action
LI Error output [When the error type is “Error” (Table 7.4-1),
the output is turned ON.]
.| : Fail output [When the error type is “Fail” (Table 7.4-1),
the output is turned ON.]
_i 1 Cleansing output
pH input error alarm output
{i : pH fluctuation alarm output
: pH input High/Low limits independent action
. : Temperature input High/Low limits independent action

* Error output, Fail output

i

S

R

TN ORI N
|
U
= 5=

L T e T it

~5

(Table 7.4-1)

Error Error —

Type Contents Description

Error | Response When calibrating, the response of the pH
Speed Error Combined Electrode Sensor is slow. When the

difference between the input and each of the 1st
and 2nd solutions are within pH *1.50, and
input fluctuation is over pH £0.05 (in 10
seconds of assessment cycles) for 5 minutes,
this is assumed to be an error. However, if input
fluctuation is less than or equal to pH %0.05,
this is assumed to be within the normal range.

Error | Electrode When calibrating, sensitivity of the pH
Sensitivity Error | Combined Electrode Sensor has
deteriorated. The difference between 1st
and 2nd standard solution value after
calibration is less than or equal to pH 2.00.

Error | Asymmetry When calibrating pH 7, the difference in
Potential Error electromotive force between the sensor-
measured value and standard value
exceeds the equivalent of pH £1.50.

Error |Standard The specified standard solution has not
Solution Error been used. When pH *1.50 is exceeded
for the 1st and 2nd solutions.
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Character | Setting Item, Function, Setting Range Factory Default

Error Error 3o

Type Contents Description

Error | Solution Tem- When temperature is 55°C or more at
perature Error pH 10 solution.

Error | Outside Temp. Measured temperature has exceeded
Compen. Range |110.0TC.

Error | Outside Temp. Measured temperature is less than
Compen. Range |0.0TC.

Fail Temp. Sensor Temperature sensor lead wire is
Burnout burnt out.

Fail Temp. Sensor Temperature sensor lead wire is
Short-circuited short-circuited.

Abbreviations: Temp.: Temperature, Compen: Compensation

* EVT1 Action

EVT1 Type

P Control Action

ON/OFF Control Action

pH input low limit
action,

Temperature
input low limit
action

(Activated based

on indication
value)

EVT1 proportional band

If Medium Value is selected in [EVT1
hysteresis type]:

< > EVT1 ON sides
ON — £\
OFF
EVT1 OFF A 4
value EVT1 value
If Reference Value is selected in [EVT1
hysteresis type]:

EVT1 ON side* EVT1 OFF side*

N LY

Lt L

1A

ON y

\ 4

OFF
EVT1 value

pH input high limit
action,

Temperature
input high limit
action

(Activated based
on indication
value)

EVT1 proportional band

If Medium Value is selected in [EVT1
hysteresis type]:

< > EVT1 ON sides
—ON L /TN \
7} ON
x OFF
\4

EVT1 ~ OFF
value EVT1 value

If Reference Value is selected in [EVT1

hysteresis type]:

EVT1 ON side*

A

EVT1 OFF side*

NL‘
<«

<«

ON

a» Vv

Y OFF

A
EVT1 value
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Character | Setting ltem, Function, Setting Range ‘ Factory Default

* (on p.26) Setting Example
If [EVT1 ON side (£ {=/F =)] is set to 0.00 or 0.0, EVT1 output can be turned ON

at the value set in [EVT1 value (=4 1)
If [EVT1 OFF side (£ {=/FL)]is set to 0.00 or 0.0, EVT1 output can be turned OFF
at the value set in [EVT1 value (£ =+ /_)].
EVT1 Type ON/OFF Control Action
pH input High/Low EVTL1 hysteresis EVTL1 hysteresis
limits independent }1 -~ WA
action, ON “‘ - - '“
Temperature input
High/Low limits OFF 4 Y yay Y
independent action |  EvT1 High/Low limits ~ EVT1value EVT1 High/Low limits
(Activated based independent lower side band independent upper side band
on indication
value)
(Fig. 7.4-1)
£S5 i | EVTlvalue pH input: pH 0.00
i Temperature input: 0.0°C
* Sets EVT1 value.
* Not available if : = =i (No action) £ Rzl (Error output),
FHi Li] (Fail output), =i £Lii (Cleansing output) or £ F Lt
(pH input error alarm output) is selected in [EVT1 type].
* Setting range: pH input: pH 0.00 to 14.00 (*)
Temperature input: 0.0 to 100.0C (*)
EF F37 | EVT1 proportional band pH input: pH 0.00
Lrnoo Temperature input: 0.0°C
* Sets EVT1 proportional band.
ON/OFF control actlon when set to 0.00 or 0.0.
* Not avallable if = - (No actlon) £ R'@UT (Error output),
FRI L (Fail output), oL £L01 (Cleansing output) or &AL
(pH input error alarm output) is selected in [EVT1 type].
* Setting range: pH input: pH 0.00 to 14.00 (*)
Temperature input: 0.0 to 100.0C (*)
£ R4l EVT1 reset pH input: pH 0.00
rnno Temperature input: 0.0°C
* Sets EVT1 reset value
* Not available if = = (No act|on) £ R'@idl (Error output),
FA! L (Fail output), =& £ &L (Cleansing output) or £ F L]
(pH input error alarm output) is selected in [EVT1 type].
* Not available for the ON/OFF control action.
* Setting range: pH input: pH £4.00 (%)
Temperature input: £10.0C (¥

(*) The placement of the decimal point does not follow the selection. It is fixed.
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Character | Setting Item, Function, Setting Range Factory Default
£ idlF EVT1 hysteresis type Reference Value
Lol Rl * Selects EVT1 output hysteresis type (Medium or Reference Value).
(Fig. 7.4-1, pp. 26, 27
« Not available if ! (No actlon) ER =T (Error output),
FRI LI (Fail output), =i £ &b} (Cleansing output) or &£ FLiLi ]
(pH input error alarm output) is selected in [EVTL1 type].
.» Not available for the P control action.
« ool Fl_i Medium Value
Sets the same value for both ON and OFF sides in
relation to EVTL1 value.
Only ON side needs to be set.
-l FiL Reference Value
Sets individual values for ON and OFF sides in relation
to EVT1 value.
Both ON and OFF sides need to be set individually.
£ ldFiz EVT1 ON side pH input: pH 0.10
i Temperature input: 1.0C
* Sets the span of EVT1 ON side. (Fig. 7.4-1, p.26)
If =</ F_ (Medium Value) is selected in [EVT1 hysteresis type],
the span of ON/O ide will be the same value.
« Not available if = =/ (No actlon) ER ol (Error output),
FHI L (Fail output), =L £Li_i (Cleansing output) or &ML
(pH input error alarm output) is selected in [EVTL1 type].
« Setting range: pH input: pH 0.00 to 4.00 (*)
Temperature input: 0.0 to 10.0T (*)
EIdFL EVT1 OFF side pH input: pH 0.10
R Temperature input: 1.0C

* Sets the span of EVT1 OFF side. (Fig. 7.4-1, p 26)

* Not avallable if = = (No actlon), ERzll (Error output)

[y Y A =TT

A f ,,,,, - (Fall output), S-S (Cleansmg output) or =Ll ]

is selected in [EVT1 hysteresis type].
+ Setting range: pH input: pH 0.00 to 4.00 (*)
Temperature input: 0.0 to 10.0C (¥

EVT1 ON delay time \ 0 sec.

* Sets EVT1 delay time.
The EVTL1 output does not turn ON (under the conditions of turning
ON) after the input value exceeds the EVT1 value until the time set
in [EVT1 ON delay tlme] elapses

* Not avallable if = : (No actlon) ER =l (Error output)

[y Y A =TT

FA L (Fail output), =il (Cleansing output) or =L/t
(pH input error alarm output) is selected in [EVTL type].

* Not available for the P control action.

* Setting range: 0 to 10000 seconds

(*) The placement of the decimal point does not follow the selection. It is fixed.
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Character | Setting Item, Function, Setting Range Factory Default

EloFl EVT1 OFF delay time 0 sec.

* Sets EVT1 delay time.
The EVT1 output does not turn OFF (under the conditions of turning
OFF) after the input value exceeds the EVTL1 value until the time set
in [EVT1 OFF delay time] elapses.

* Not avallable if i= = (No actlon) £ R =T (Error output),
F A LI (Fail output), =i £l (Cleansing output) or £FLiL [
(pH input error alarm output) is selected in [EVTL1 type].
* Not available for the P control action.
* Setting range: 0 to 10000 seconds
£ EVT1 proportional cycle ‘ 30 sec.
« Sets EVT1 proportional cycle.
* Not available if : = = (No action) £ R =T (Error output),
FHI L (Fail output), =i £ (Cleansing output) or £FLiL ]
(pH input error alarm output) is selected in [EVTL1 type].
* Not available for the ON/OFF control action.
* Setting range: 1 to 300 seconds
E !zl H  |EVT1output high limit [ 100%
L HiD0 |« sets EVTI output high limit value.
* Not available if = (No actlon) £~ @ (Error output),
FHi Li (Fail output), =i £ (Cleansing output) or £~ LIl

(pH input error alarm output) is selected in [EVTL1 type].
* Not available for the ON/OFF control action.
* Setting range: EVT1 output low limit to 100%

EVT1 output low limit 0%

i

» Sets EVT1 output low limit value.

* Not available if : = = (No actlon) o LT (Error output),
FAR! L (Fail output), =L £50 (Cleansing output) or £~
(pH input error alarm output) is selected in [EVTL1 type].

* Not available for the ON/OFF control action.

* Setting range: 0% to EVT1 output high limit

- =
£

Output ON Time when EVT1 Output ON ‘ 0 sec.

* Sets Output ON time when EVT1 output is ON.
If ON time and OFF time are set, EVT1 output can be turned ON/OFF
in a configured cycle when EVT1 output is turned ON.(Fig. 7.4-2, p.30)
* Not available if : = = (No actlon) £ R =T (Error output),
FHA! LI (Fail output), =L £} (Cleansing output) or £FLiL [
(pH input error alarm output) is selected in [EVT1 type].
* Not available for P control action.

* Setting range: 0 to 10000 seconds
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Character

Setting ltem, Function, Setting Range Factory Default

Output OFF Time when EVT1 Output ON | O sec.

* Sets Output OFF time when EVT1 output is ON.
If ON time and OFF time are set, EVT1 output can be turned ON/OFF
in a configured cycle when EVT1 output is turned ON.(Fig. 7.4-2, p.30)
« Not available if i= =i (No action), £~z (Error output),
FHI Li (Fail output), =i £ (Cleansing output) or £FLIL 1
(pH input error alarm output) is selected in [EVT1 type].
* Not available for P control action.

* Setting range: 0 to 10000 seconds

Timing chart (Output ON time and OFF time when EVT1 output is ON)

ON
Actual EVT1
output o

' ' ON time is turned

| i OFF, caused by the
EVT1 output to ON actual EVT1 output
which ON time turning OFF.

and OFF time OFF
are set. "oN JoFF l  oN ToFF T oN
time time time time time
(Fig. 7.4-2)
EVT1 pH input error alarm EVTU type | No action

« Selects EVTL] output type (except EVT1 type) in order to assess
EVT1 pH input error alarm.

Co

« Available only when =~LiL! | (pH input error alarm output) is
selected in [EVT1 type].
.= =i : No action

Ev T2l EVT2 type

EVI 3T EVT3type

EviHL D EVT4 type

EVT1 pH input error alarm band
when EVTL] output ON

pH 0.00

« Sets band to assess EVT1 pH input error alarm when EVTL] output
(selected in [EVT1 pH input error alarm EVTL] type]) is ON.

« Available only when £FLIL 1} (pH input error alarm output) is
selected in [EVT1 type].

i LU A
* Setting range: pH 0.00 to 14.00
When set to 0.00, pH input error alarm is disabled.
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Character Setting ltem, Function, Setting Range Factory Default

EVT1 pH input error alarm time 0 sec.
when EVTLJ output ON

* Sets time to assess EVT1 pH input error alarm when EVTL] output
(selected in [EVT1 pH input error alarm EVTL] type]) is ON.

« Available only when £FLIL L} (pH input error alarm output) is
selected in [EVT1 type].

* Setting range: 0 to 10000 seconds or minutes (*)

When set to 0, pH input error alarm is disabled.

£ iFzl  |EVT1pH input error alarm band pH 0.00

Ll |when EVTL] output OFF

« Sets band to assess EVT1 pH input error alarm when EVTL] output
(selected in [EVTL pH input error alarm EVTL] type]) is OFF.

« Available only when £FLIL I (pH input error alarm output) is
selected in [EVT1 type].

* Setting range: pH 0.00 to 14.00

When set to 0.00, pH input error alarm is disabled.

EVT1 pH input error alarm time 0 sec.
when EVTL] output OFF

« Sets time to assess EVT1 pH input error alarm when EVTL] output
(selected in [EVTL pH input error alarm EVTL] type]) is OFF.

« Available only when £FLiL | (pH input error alarm output) is
selected in [EVT1 type].

* Setting range: 0 to 10000 seconds or minutes (*)

When set to 0, pH input error alarm is disabled.

EVT1 cycle variable range ‘ 50.0%

=
~

e
1

LN
[
23

* Sets EVT1 cycle variable range.
* Not available if : = = (No actlon) £ R T (Error output),
FAR! L (Fail output), =L £50 (Cleansing output) or £~

(pH input error alarm output) is selected in [EVTL1 type].
* Not available for the ON/OFF control action.
* Setting range: 1.0 to 100.0%

EVT1 cycle extended time ‘ 0 sec.

» Sets EVT1 cycle extended time.

* Not available if : = = (No actlon) =il (Error output),
FRI LI (Fail output), =i £50 (Cleansmg output) or £ FLIL L
(pH input error alarm output) is selected in [EVTL type].

* Not available for the ON/OFF control action.

* Setting range: 0 to 300 seconds

£R

(*) Time unit follows the selection in [pH input error alarm time unit].
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Setting Item, Function, Setting Range Factory Default

EVT1 pH fluctuation alarm time 0 hours

* Sets time to assess EVTL1 pH fluctuation alarm.
Disabled when set to 0 (zero).
« Available only when £ P Fi_} (pH fluctuation alarm output) is

selected in [EVT1 type].
* Setting range: 0 to 72 hours

£ IFAH | EVT1 pH fluctuation alarm band | pH 0.00
it | . Sets the band to assess EVT1 pH fluctuation alarm.
Disabled when set to pH 0.00.
« Available only when £ 7% Fi_} (pH fluctuation alarm output) is
selected in [EVT1 type].
* Setting range: pH 0.00 to 14.00
coi_Ll EVT1 High/Low limits independent pH input: pH 0.00
N lower side band Temperature input: 0.0°C

* Sets the lower side band of EVT1 High/Low limits independent
action. (Fig. 7.4-1)(p.27)
Disabled when set to pH 0.00 or 0.0°C.

« Available when FH_HL (pH input High/Low limits independent

action) or + £MHL (Temperature input High/Low limits independent
action) is selected in [EVT1 type].

* Setting range:
pH input: pH 0.00 to 14.00

Temperature input: 0.0 to 100.0C

EVT1 High/Low limits independent pH input: pH 0.00
upper side band Temperature input: 0.0°C

* Sets the upper side band of EVT1 High/Low limits independent
action. (Fig. 7.4-1)(p.27)

Disabled when set to pH 0.00 or 0.0°C.

* Available when AH_HL (pH input High/Low limits independent
action) or I EMHL (Temperature input High/Low limits independent
action) is selected in [EVT1 type].

* Setting range:

pH input: pH 0.00 to 14.00

Temperature input: 0.0 to 100.0C

EVT1 hysteresis pH input: 0.10 pH
Temperature input: 1.0C

* Sets hysteresis of EVT1 High/Low limits independent action.
(Fig. 7.4-1)(p.27)

* Available whe FH_HL (pH input High/Low limits independent
action) or £/ ,’,,:_ (Temperature input High/Low limits independent
action) is selected in [EVTL1 type].

* Setting range:
pH input: pH 0.01 to 4.00
Temperature input: 0.1 to 10.0C
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7.5 EVT2 Action Group
To enter the EVT2 Action group, follow the procedure below.
@© EvSof  Pressthe MODE key 4 times in pH/Temperature Display Mode, or
Cleansing Output Mode.
@ Z'F Pressthe SET key.
The unit proceeds to the EVT2 Action group, and "EVT2 type® appears.

(]

1e
I

-

Action, indication condition and setting range of the EVT2 Action group are the same
as those of EVT1 Action group.

Substitute EVT1 with EVT2, and refer to the EVT1 Action group (pp. 25 to 32).

(e.g) EVI IF —EVI2F

e 4T 1.
L.rl'f . —p L“’

]
]
Y

7.6 EVT3 Action Group
EVT3 Action group is indicated only when EVT3, EVT4 outputs (EVT3 option) arelis
ordered.
To enter the EVT3 Action group, follow the procedure below.
@© EVI=m3  Pressthe MoDE key 5 times in pH/Temperature Display Mode, or
Cleansing Output Mode.
@ F  Pressthe SET key.
The unit proceeds to the EVT3 Action group, and "EVT3 type® appears.

Ve f
L]

Ly

Action, indication condition and setting range of the EVT3 Action group are the same
as those of EVT1 Action group.
Substitute EVT1 with EVT3, and refer to the EVT1 Action group (pp. 25 to 32).

(e.g) EVI IF —EVI3IF

) 1 =1l T
L = BRI

7.7 EVT4 Action Group
EVT4 Action group is indicated only when EVT3, EVT4 outputs (EVT3 option) arelis
ordered.
To enter the EVT4 Action group, follow the procedure below.
@ EV =24 Pressthe MODE key 6 times in pH/Temperature Display Mode, or
Cleansing Output Mode.
“HF  Pressthe SET key.
The unit proceeds to the EVT4 Action group, and "EVT4 type* appears.

@ EV

Action, indication condition and setting range of the EVT4 Action group are the same
as those of EVT1 Action group.
Substitute EVT1 with EVT4, and refer to the EVT1 Action group (pp. 25 to 32).

(e.g) Evl IF — EVIHF
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7.8 Basic Function Group

To enter the Basic Function group, follow the procedure below.
@ = .ER Pressthe MODE key 5 times in pH/Temperature Display Mode, or
Cleansing Output Mode.
If EVT3, EVT4 outputs (EVT3 option) arelis ordered, press the MODE key
7 times in pH/Temperature Display Mode, or Cleansing Output Mode.
@ Lol Press the SET key.
The unit enters the Basic Function group, and the “Set Value Lock” item
will appear.

Setting Item, Function, Setting Range Factory Default

Set value lock Unlock

. Locks the set values to prevent setting errors.

-} (Unlock): All set values can be changed.

¢ 1 (Lock 1) : None of the set values can be changed.

‘' (Lock 2) : Only EVT1, EVT2, EVT3, EVT4 values can be

changed.

Loz S (Lock 3) : All set values — except Electrode RTD, Tempera-
ture calibration value, pH calibration value,
pH calibration Auto/Manual, Transmission output
1 Zero and Span adjustment values, Transmission
output 2 Zero and Span adjustment values — can
be temporarily changed.
However, they revert to their previous value after
the power is turned off because they are not
saved in the non-volatile IC memory.
Do not change setting items (EVT1, EVT2, EVT3,
EVT4 types). If they are changed, they will affect
other setting items.
Be sure to select Lock 3 when changing the set
value frequently via software communication. (If
a value set via software communication is the
same as the value before the setting, the value

will not be written in the non-volatile IC memory.)
=M%l | Communication protocol | Shinko protocol

pepd i

Nl * Selects communication protocol.
* Available when the Serial communication (C5 option) is ordered.
« Nzl : Shinko protocol
ModH MODBUS ASCII mode
ModF | MODBUS RTU mode
Instrument number \0
* Sets the instrument number of this unit. (The instrument numbers
should be set one by one when multiple instruments are connected,
otherwise communication is impossible.)
* Available when the Serial communication (C5 option) is ordered.
* Setting range: 0 to 95
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Character

Setting ltem, Function, Setting Range Factory Default

Communication speed 9600 bps

* Selects a communication speed equal to that of the host computer.
. Avallable when the Serial communication (C5 option) is ordered.

: 9600 bps

: 19200 bps

: 38400 bps

Data blt/Parlty | 7 bits/Even

* Selects data bit and parity.
* Available when the Serial communication (C5 option) is ordered.
: 8 bits/No parity
7 bits/No parity
: 8 bits/Even
: 7 bits/Even
i1 18 bits/Odd
== : 7 bits/Odd

“.t Lt J.ti,,,l

Stop bit |1 bit

* Selects the stop bit.
. Ava|IabIe when the Serial communication (C5 option) is ordered.

Transmlssmn output 1 type | pH transmission

. Selects Transmlssmn output 1 type.

RTD (p. 23)] and if © £MF (Temperature transmission) is selected,
the transmission output 1 value will become the value set in
[Reference temperature (p.24)], regardless of selection in

ature Display when no temperature compensation (p.39)].

: pH transmission

: Temperature transmission

: EVT1 MV transmission (*1)

: EVT2 MV transmission

: EVT3 MV transmission (*2)

: EVT4 MV transmission (*2)

Transmission output 1 high pH transmission: pH 14.00
limit Temperature transmission: 100.0C
MV transmission: 100.0%

* Sets the Transmission output 1 high limit value. (This value correponds
to 20 mA DC output.)
If Transmission output 1 high limit and low limit are set to the same
value, transmission output 1 will be fixed at 4 mA DC.

* Setting range:
pH transmission: Transmission output 1 low limit to pH 14.00 (*3)
Temperature transmission: Transmission output 1 low limit to 100.0C (*3)
MV transmission: Transmission output 1 low limit to 100.0%

(*1) Not available when Transmission output 2 (TA2 option) is ordered.
(*2) Available when EVT3, EVT4 outputs (EVT3 option) are/is ordered.
(*3) The placement of the decimal point does not follow the selection. It is fixed.
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haracter | Setting ltem, Function, Setting Range Factory Default
TRLL ! |Transmission output 1 low limit pH transmission: pH 0.00
N Temperature transmission: 0.0°C
MV transmission: 0.0%
« Sets the Transmission output 1 low limit value. (This value correponds
to 4 mA DC output.)
If Transmission output 1 high limit and low limit are set to the same
value, transmission output 1 will be fixed at 4 mA DC.
* Setting range:
pH transmission: pH 0.00 to Transmission output 1 high limit (*1)
Temperature transmission:; 0.0°C to Transmission output 1 high limit (*1)
MV transmission: 0.0% to Transmission output 1 high limit

Transmission output 2 type | Temperature transmission
* Selects Transmission output 2 type.

|
Iy
|
T
Ry

RTD (p.23)], and if / £Fi| (Temperature transmission) is selected,
the transmission output 2 value will become the value set in
[Reference temperature (p.24)], regardless of selection in
[Temperature Display when no temperature compensation (p.39)].

« PHI I 11 pH transmission

: Temperature transmission

: EVT2 MV transmission

: EVT3 MV transmission (*2)

i EVT4 MV transmission (*2)

Transmission output 2 high limit pH transmission: pH 14.00

Temperature transmission: 100.0°C

MV transmission: 100.0%

* Sets the Transmission output 2 high limit value. (This value correponds
to 20 mA DC output.)
If Transmission output 2 high limit and low limit are set to the same
value, transmission output 2 will be fixed at 4 mA DC.

* Setting range:
pH transmission: Transmission output 2 low limit to pH 14.00 (*1)
Temperature transmission: Transmission output 2 low limit to 100.0C (*1)
MV transmission: Transmission output 2 low limit to 100.0%

Transmission output 2 low limit pH transmission: pH 0.00

Temperature transmission: 0.0C

MV transmission: 0.0%

i
"y

£y
K3
T3

* Sets the Transmission output 2 low limit value. (This value correponds
to 4 mA DC output.)
If Transmission output 2 high limit and low limit are set to the same
value, transmission output 2 will be fixed at 4 mA DC.
* Setting range:
pH transmission: pH 0.00 to Transmission output 2 high limit (*1)
Temperature transmission: 0.0°C to Transmission output 2 high limit (*1)
MV transmission: 0.0% to Transmission output 2 high limit
(*1) The placement of the decimal point does not follow the selection. It is fixed.
(*2) Available if EVT3, EVT4 outputs (EVT3 option) are/is ordered.
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Character | Setting Item, Function, Setting Range Factory Default
TFz% | |Transmission output 1 status when Last value HOLD
REEH calibrating
* Selects Transmission output 1 status when calibrating pH.
* Selection range
&L= H: Last value HOLD (Retains the last value before pH
calibration, and outputs it.)
~Z 7 Hi: Set value HOLD (Outputs the value set in [Transmission
~ output 1 value HOLD when calibrating].)
" Hi._i_& Measured value (Outputs the measured value when
calibrating pH.)
TRRE Transmission output 1 value HOLD pH transmission: pH 0.00
(oo | when calibrating Temperature transmission: 0.0°C
MV transmission: 0.0%
* Sets Transmission output 1 value HOLD.
« Available only when =& H (Set value Hold) is selected in
[Transmission output 1 status when calibrating].
* Setting range:
pH transmission: pH 0.00 to 14.00 (*)
Temperature transmission: 0.0 to 100.0C (¥
MV transmission: 0.0 to 100.0%
TR=52 Transmission output 2 status when Last value HOLD
= | calibrating

o
i

* Selects Transmission output 2 status while calibrating pH.
. Selectlon range

&L - HE Last value HOLD (Retains the last value before pH
calibration, and outputs it.)

£ Hi_: Set value HOLD (Outputs the value set in [Transmission

o output 2 value HOLD when calibrating].)

_i_} Measured value (Outputs the measured value when
calibrating pH.)

Transmission output 2 value HOLD
when calibrating

pH transmission: pH 0.00
Temperature transmission: 0.0°C
MV transmission: 0.0%

+ Sets Transmission output 2 value HOLD.

"ur'r 1

* Available only when il (Setvalue HOLD) is selected in
[Transmission output 2 status when calibrating].
* Setting range:
pH transmission: pH 0.00 to 14.00 (*)
Temperature transmission: 0.0 to 100.0C (¥
MV transmission: 0.0 to 100.0%

Backlight selection All are backlit

. elects the display to backlight.
i - All are backlit.
: pH Display
: Temperature Display
4 1 Action indicators
~ . pH Display + Temperature Display
ci_i : pH Display + Action indicators
Hc : Temperature Display + Action indicators

f.l_.l

o i e B
R Iy B

~5

(*) The placement of

,_,,_
(LB y]

he decimal point does not follow the selection. It is fixed.
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Setting Item, Function, Setting Range Factory Default

pH color Red
* Selects a color for the pH Display.

: Green

: Red

: Orange

LR} : pH color changes continuously.

The pH Display color changes according to [pH color
reference value] and [pH color range] settings.

* When pH is lower than [pH color reference value] — [pH
color range]: Orange

* When pH is within [pH color reference value] * [pH
color range]: Green

* When pH is higher than [pH color reference value] + [pH
color range]: Red

Orange Green Red
> <> .
1€ A\ : pH color reference value
| Hys|Hys, Hys : pH color range
/ N
(Fig. 7.8-1)

pH color reference value \ pH 7.00

« Sets a reference value for pH color to be green when ~HL~1 1 (pH
color changes continuously) is selected in [pH color].
* Setting range: pH 0.00 to 14.00 (*)

pH color range

LR

| pH 2.00

* Sets a range for pH color to be green when
changes continuously) is selected in [pH color].
* Setting range: pH 0.10 to 14.00 (*)

Backlight time \ 0 minutes

* Sets time to backlight from no operation status until backlight is
switched off.
When set to 0, the backlight remains ON.
Backlight relights by pressing any key while backlight is OFF.

« Setting range: 0 to 99 minutes

(*) The placement of the decimal point does not follow the selection. It is fixed.
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Character

Setting Item, Function, Setting Range Factory Default

No indication

Bar graph indication

bar graph indication.
! . No indication
: Transmission output 1
: Transmission output 2
Segments will light in accordance with the output.
Scale is -5 to 105%.
Segments will light from left to right in accordance
with the output.
[When the output is 50%)]

ERRRERERERROOCO0000000D
(. O O

-5% 50% 105%
Lit from left to right in ‘accordance with the output.
(Fig. 7.8-2)

EVT output when input errors occur ‘ Disabled

« If input errors occur, such as pH Combined Electrode Sensor is dis-
connected or short-circuited, EVT output can be Enabled or Disabled.
If “Enabled” is selected, EVT output will be maintained when input
errors occur.

If “Disabled” is selected, EVT output will be turned OFF when input
errors occur.

« Available when FH_

""" _H1 (pH
(Temperature input low limit action),
EMFPH (Temperature input high limit action) is selected in [EVTL]

| (pH input low limit action), FH
r_ V=l

input hlqh I|m|t actlon) St
=

or ¢

i Enabled

n}
TR,

]

Temperature Display when no Unlit

temperature compensation

NoNELT (No temperature compensation) is selected in [Electrode

RTD (p 3.
« Available only when ~z/NEL] (No temperature compensation) is
selected |n [Electrode RTD (p 24)].

- R Unlit

Reference temperature
Temperature set in [Reference temperature (p.24)] will be
indicated.

Number of cleansing cycles \ 0 (Continuous cleansing)

« Sets the number of cleansing outputs. (Fig. 7.8-3) (p.40) _

« Available for this setting item and all following items if = & & i
(Cleansing output) is selected in any of [EVT1 to EVT4 types (pp. 25 to 27)).

* Setting range: 0 to 10 (0: Continuous cleansing)

Cleansing interval \ 360 minutes

* Sets an interval between cleansings. (Fig. 7.8-3)
* Setting range: 60 to 3000 minutes

Cleansing time \600 sec.

* Sets the cleansing output time in the cleansing output interval.(Fig. 7.8-3)
* Setting range: 1 to 1800 seconds
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Character

Setting Item, Function, Setting Range

Factory Default

)

=

Y

Restore time after cleansing
* Sets the time to restore units to normal operation after cleansing

output. (Fig. 7.8-3)
* Setting range: 1 to 1800 seconds

600 sec.

* Cleansing Output Action

Cno
Cint Cint | | Cint
1 Ctm IRtm| Ctm ,Rtm| | Ctm |Rtm
| | | 1 | :6—_*_—)
| | | | 1 | | | |
ON
| | |
OFF | | |
e e e > I e
Programmed Cleansing’ Programmed Cleansing " Programmed Cleansing
action action action
Cno: Number of cleansing cycles
Cint: Cleansing interval
Ctm: Cleansing time
Rtm: Restore time after cleansing
(Fig. 7.8-3)
ceh o Transmission output 1 status Last value HOLD
L when cleansing
== « Selects Transmission output 1 output status when cleansing
action is performing.
&=/~ H I Last value HOLD (Retains the last value before cleansing
_ __ action, and outputs it.)
=1 Ak Set value HOLD (Outputs the value set in [Transmission
o output 1 value HOLD when cleansing].)
~» Hi_i_ Measured value (Outputs the measured value when
cleansing action is performing.)
cRE i Transmission output 1 value HOLD | pH transmission: pH 0.00
oo when cleansing Temperature'tra'nsmission: 0.0G
MV transmission: 0.0%
* Sets Transmission output 1 value HOLD.
Available only when =& H {_i (Set value HOLD) is selected in
[Transmission output 1 status when cleansing].
* Setting range:
pH transmission: pH 0.00 to 14.00 pH (*)
Temperature transmission: 0.0 to 100.0°C (¥
MV transmission: 0.0 to 100.0%
ceba Transmission output 2 status Last value HOLD
Lo when cleansing
s « Selects Transmission output 2 output status when cleansing
action is performing.
e I~ H_I Last value HOLD (Retains the last value before cleansing
___ action, and outputs it.)
=+ Hi_E Set value HOLD (Outputs the value set in [Transmission
o output 1 value HOLD when cleansing].)
' Hi_i_ 5 Measured value (Outputs the measured value when
cleansing action is performing.)

40



Character | Setting Item, Function, Setting Range Factory Default
=52 | Transmission output 2 value HOLD | pH transmission: pH 0.00
; when cleansing Temperature transmission: 0.0°C
MV transmission: 0.0%
* Sets Transmission output 2 value HOLD.

Available only when £ H [_i (Set value HOLD) is selected in

[Transmission output 2 status when cleansing].
* Setting range:

pH transmission: pH 0.00 to 14.00 (*)

Temperature transmission: 0.0 to 100.0C (¥

MV transmission: 0.0 to 100.0%
pH input error alarm time unit \ Second(s)
* Selects the time unit of pH input error alarm.
* Selection item

==l _{_l: Second(s)

-
-

i

LA

T
Ny
]

7.9 Zero/Slope Indication Group
To enter the Zero/Slope Indication group, follow the procedure below.
@© ZRAR Pressthe MODE key 6 times in pH/Temperature Display Mode, or
Cleansing Output Mode.
If EVT3, EVT4 outputs (EVT3 option) are/is ordered, press the MODE key
8 times in pH/Temperature Display Mode, or Cleansing Output Mode.

@ ZEFRai i Pressthe SET key.
The unit enters the Zero/Slope Indication group, and the “Zero indication”
item will appear.
Character | Setting Item, Function, Indication Range Factory Default

ZERal 1 |Zeroindication 0.0 mV

RN « Indicates potential difference when pH 7 is calibrated.
However, if Manual calibration is performed, zero indication value
calculated at previous automatic calibration will not be updated.
If calibration is not successfully completed, zero indication will show
the value before calibration.

* Indication range: Voltage equivalentto pH +1.5

_____ Slope indication 59.2 mV

BT « From the voltage calibrated at pH calibration, electromotive force for

the change of pH 1 will be indicated. However, if calibration is not

successfully completed, slope indication will show the value before
calibration.

* Indication range: Voltage equivalent to pH 0.00 to 14.00
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8. Calibration

pH Calibration mode, Temperature Calibration mode, Transmission output 1 and 2
adjustment modes are described below.

8.1 pH Calibration Mode

For pH measurement using the glass electrode method, pH in the sensor location,
electrode performance and standard solution accuracy respectively play an important
role for obtaining reliable data.

There are 2 methods in pH calibration: Automatic Calibration and Manual Calibration.

If FL7 =i (Automatic) is selected in [pH Calibration Auto/Manual (p.22)], pH will be
automatlcally calibrated.

If "l‘_l‘llll‘ 7777

AN (Manual) is selected in [pH Calibration Auto/Manual (p.22)], pH will be
calibrated manually.

When NzNEL] (No temperature compensation) is selected in [Electrode RTD (p.24)],
calibration will be automatically performed at 25°C basis.
Perform pH calibration while pH measured value is in a stable status.

The unit cannot enter pH Calibration mode in the following cases:

«When L=zt 1 (Lock 1), L aei'2 (Lock2) or L =ziv 3 (Lock 3) is selected in [Set
value lock (p 34)]
« When =L £ 50} (Cleansing output) is selected in any of [EVT1 to EVT4 types (pp. 25

to 27)], and cleansing action is performing using the ‘Cleansing time’ and ‘Restore time
after cleansing’ settings.

8.1.1 Automatic Calibration
The 1st point standard solution [pH 7 (JIS or US standard)] selected in [pH7 calibration
standard (p.22)] is automatically calibrated first. Then, the 2nd point standard solution
[any one of pH 2, pH 4, pH 9 or pH 10 (JIS)] selected in [2nd Solution (p.22)] is calibrated.
The pH value (based on JIS Z8802) at each temperature of pH standard solution will
be automatically calculated.

The following outlines the procedure for Automatic calibration.

(1) 1st Point Calibration
@ Immerse the pH Combined Electrode Sensor in the 1st point standard solution (pH 7).
When selecting &£/~ H{_| (Last value HOLD) in [Transmission output 1 status
when calibrating (p.37)] or in [Transmission output 2 status when calibrating] (p.37)],
select it while the pH Combined Electrode Sensor is being immersed in the solution
currently calibrated.
After that, immerse the pH Combined Electrode Sensor in the 1st point standard
solution (pH 7).
@ Press and hold the ¥ key and MODE key (in that order) together for 3 seconds
in pH/Temperature Display Mode, or Cleansing Output Mode.
The unit enters pH Calibration mode, and indicates the following:
Display Indicated Contents
pH Display Unlit

Temperature Display AHL




® Press the MODE key.

Automatic calibration of the 1st point starts.
During Automatic calibration, pH on the pH Display flashes.
Automatic calibration is carried out using the Automatic electrode quality

evaluation function (*).

When flashing stops, automatic calibration of the 1st point is complete.

(*) pH 7 calibration standard (p.22) and values calibrated by the Automatic
electrode quality evaluation function are shown below.

pH 7 Calibration Standard

Value Calibrated by Automatic
Electrode Quality Evaluation Function

JIS

pH 6.86

US standard

pH 7.00

(2) 2nd Point Calibration
@ confirm that automatic calibration of the 1st point is complete, then press the
MODE key.
The 2nd standard solution will be shown on the display as follows:
Display Indicated Contents
pH Display
Temperature Display

Unlit
pH standard solution selected in [2nd
solution (p.22)].

@ Rinse the electrode, and immerse the pH Combined Electrode Sensor in the
2nd standard solution.
® Press the MODE key.
Automatic calibration for the 2nd point starts.
During Automatic calibration, pH on the pH Display flashes.
Automatic calibration is carried out using the Automatic electrode quality
evaluation function.
When flashing stops, automatic calibration of the 2nd point will be complete.
@ confirm that automatic calibration of the 2nd point is complete, then press the
MODE key.
The newly calibrated values will be applied to the unit, indicating the following:
Display Indicated Contents
pH Display
Temperature Display
pH automatic calibration is now complete.

f T
[

= T=Y =11

® Press the SET key.
The unit reverts to pH/Temperature Display Mode, or Cleansing Output Mode.

8.1.2 Manual Calibration
Manual calibration can be carried out using 2 types of solution with a difference

of 2 pH or more.
The following outlines the procedure for Manual calibration.

43



(1) 1st Point Calibration
@ Immerse the pH Combined Electrode Sensor in the 1st standard solution.
When selecting &£~ H{_| (Last value HOLD) in [Transmission output 1 status
when calibrating (p.37)] or in [Transmission output 2 status when calibrating] (p.37)],
select it while the pH Combined Electrode Sensor is being immersed in the solution
currently calibrated.
After that, immerse the pH Combined Electrode Sensor in the 1st point standard
solution.
@ Press and hold the V7 key and MODE key (in that order) together for 3 seconds
in pH/Temperature Display Mode, or Cleansing Output Mode.
The unit enters pH Calibration mode, and indicates the following:
Display Indicated Contents
pH Display Unlit
Temperature Display =t A=
® Press the MODE key.
The unit enters the 1st point manual calibration mode, indicating the following:

Display Indicated Contents
pH Display Indicates [_izi {izi_| and pH alternately.
Temperature Display Calibrated value

@ Set a calibration value with the & or ¥ key while checking the pH.
pH calibration value: -7.00 to 7.00
® Press the MODE key.
The 1st point calibration is completed, indicating the following:
Display Indicated Contents
pH Display
Temperature Display

(2) 2nd Point Calibration
@ Rinse the electrode, and immerse the pH Combined Electrode Sensor in the
2nd standard solution.
@ Press the MODE key.
The 2nd point can be calibrated manually, indicating the following:

Display Indicated Contents
pH Display Indicates i izicizi
Temperature Display Calibrated value

® Set a calibration value with the & or ¥ key while checking the pH.
pH calibration value: -7.00 to 7.00
@ Press the MODE key.
The 2nd point calibration is completed. The newly calibrated values will be
applied to the unit, indicating the following:
Display Indicated Contents
pH Display L
Temperature Display
Manual pH calibration is now complete.
® Pressthe SET key.
The unit reverts to pH/Temperature Display Mode, or Cleansing Output Mode.
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8.1.3 Error Code during pH Calibration

During pH calibration, if pH calibration cannot be performed due to unstable pH input
or temperature compensation error, etc., the error code (Table 8.1.3-1) will flash on
the Temperature Display.

To cancel the error code, press the MODE key.
Check the standard solution and pH Combined Electrode Sensor, and calibrate again.

error type is “Error” in (Table 8.1.3-1), the EVT1 output will be turned ON.
The same applies to EVT2, EVT3 and EVT4.

If FAi L (Fail output) is selected in [EVT1 type (pp.25 to 27)], and when the error
type is “Fail” in (Table 8.1.3-1), the EVT1 output will be turned ON.

The same applies to EVT2, EVT3 and EVT4.
(Table 8.1.3-1)

Error Error Error A
code Type O Ene Description Occurrence
Ei=i 1 i} | Error |Response When calibrating, the response of
Speed Error the pH Combined Electrode Sensor

is slow.

When the difference between the
input and each of the 1st and 2nd
solutions are within pH £1.50, and
input fluctuation is over pH *0.05
(in 10 seconds of assessment
cycles) for 5 minutes, this is

assumed to be an error.

However, if input fluctuation is less
than or equal to pH *0.05, this is
assumed to be within the normal

range.
Fi= /2] | Error |Electrode When calibrating, sensitivity of the When
Sensitivity Error | o Cgmbined Electrode Sensor has | cajiprating
deteriorated.

The difference between 1st and 2nd
standard solution value after
calibration is less than or equal to

pH 2.00.
=i 130 | Error | Asymmetry When calibrating pH 7, the
Potential Error | difference in electromotive force
between the sensor-measured value
and standard value exceeds the
equivalent of pH +1.50.

Ei=i 141 | Error |Standard The specified standard solution has

Solution Error not been used.

When pH *1.50 is exceeded for the
1st and 2nd solutions.

!5 | Error | Solution Tem- | When temperature is 55C or more
perature Error | at pH 10 solution.
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ggrgé '.I:.{lrpoé CoEr:trgrzts Description Occurrence
Fi=i2 I |Fail | Temp. Sensor | Temperature sensor lead wire is
Burnout burnt out.
Ei=i22 |Fail |Temp.Sensor | Temperature sensor lead wire is
Short-circuited | short-circuited. When
Ei=i2 31 | Error |Outside Temp. | Measured temperature has measuring
Compensation | exceeded 110.0°C. or
Range calibrating
Ei=iZY7 |Error |Outside Temp. | Measured temperature is less
Compensation | than 0.0°C.
Range

(Abbreviation: Temp.: Temperature)

8.2 Temperature Calibration Mode
To calibrate a temperature, set a temperature calibration value.

Temperature Calibration mode is not available.

The unit cannot enter Temperature Calibration mode in the following cases:

«If Locit f (Lock1), Lociis (Lock2)or Lozii T (Lock 3) is selected in [Set
value lock (p.34)]

«If oL ELI_ (Cleansing output) is selected in any of [EVT1 to EVT4 types (pp. 25
to 27)], and when cleansing action is performing using the ‘Cleansing time’ and

‘Restore time after cleansing’ settings

When a sensor cannot be set at the exact location where measurement is desired,
the resulting measured temperature may deviate from the temperature in the desired
location. In this case, the desired temperature can be set for the desired location by
setting a temperature calibration value. However, it is effective within the input rated
range regardless of the temperature calibration value.
Temperature after calibration = Current temperature + (Temperature calibration value)
(e.g.) When current temperature is 23.5C,

If temperature calibration value is set to 1.5C: 23.5 + (1.5) = 25.0C

If temperature calibration value is set to -1.5C: 23.5 + (-1.5) = 22.0C

The following outlines the procedure for temperature calibration.

@ Ppress and hold the & key and MODE key (in that order) together for 3 seconds
in pH/Temperature Display Mode, or Cleansing Output Mode.
The unit will proceed to Temperature Calibration mode, indicating the following:
Display Indicated Contents
pH Display Indicates -z i {_| and temperature alternately.

Temperature Display Temperature calibration value

@ seta temperature calibration value with the & or ¥ key while checking
temperature.
Setting range: -10.0 to 10.0C
® Pressthe SET key.
Temperature calibration is complete, and the unit reverts to pH/Temperature
Display Mode, or Cleansing Output Mode.
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8.3 Transmission Output 1 Adjustment Mode

Fine adjustment of Transmission output 1 is performed.

This PH meter is adjusted at the factory, however, differences may occur between the
indication value of the connected equipment (recorders, etc.) and output value of this
unit.

In this case, perform Transmission output 1 Zero and Span adjustments.

The unit cannot enter Transmission output 1 Zero adjustment mode in the following
cases:
* During pH calibration or temperature calibration
*When Lac!¥ { (Lock1), Lociic (Lock?2)or Laciv 3 (Lock 3) is selected in
[Set value lock (p.34)]
«When =L £L0_ (Cleansing output) is selected in any of EVT1 to EVT4 types (pp. 25
to 27) using the ‘Cleansing time’ and ‘Restore time after cleansing’ settings.

The following outlines Transmission output 1 adjustment procedure.

@ Press and hold the & and SET key (in that order) together for approx. 3
seconds in pH/Temperature Display Mode, or Cleansing Output Mode.
The unit enters Transmission output 1 Zero adjustment mode, and indicates the

following:
Display Indication Contents
pH Display Rz 1
Temperature Display Transmission output 1 Zero adjustment value

@ set Transmission output 1 Zero adjustment value with the &, ¥ keys, while
viewing the value indicated on the connected equipment (recorders, etc.).
Setting range: *5.00% of Transmission output 1 span

® Pressthe SET key.

The unit enters Transmission output 1 Span adjustment mode, and indicates the

following:
Display Indication Contents
pH Display =R
Temperature Display Transmission output 1 Span adjustment value

@  set Transmission output 1 Span adjustment value with the &, ¥V keys, while
viewing the value indicated on the connected equipment (recorders, etc.).
Setting range: +5.00% of Transmission output 1 span

® Pressthe MODE key.
The unit reverts to the Transmission output 1 Zero adjustment mode.
Repeat steps @ to ® if necessary.

® To finish the Transmission output 1 adjustment, press the SET key in Transmission
output 1 Span adjustment mode.
The unit reverts to pH/Temperature Display Mode, or Cleansing Output Mode.
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8.4 Transmission Output 2 Adjustment Mode

Fine adjustment of Transmission output 2 is performed.

This PH meter is adjusted at the factory, however, differences may occur between the
indication value of the connected equipment (recorders, etc.) and output value of this
unit.

In this case, perform Transmission output 2 Zero and Span adjustments.

The unit cannot enter Transmission output 2 Zero adjustment mode in the following
cases:
* During pH calibration or temperature calibration

«When Loei!t § (Lock 1), Loeivd (Lock2)or Lmiz!v = (Lock 3) is selected in
[Set value Iock (p 34)]
«When =L £L{_| (Cleansing output) is selected in any of EVT1 to EVT4 types (pp. 25

to 27) using the ‘Cleansing time’ and ‘Restore time after cleansing’ settings.
The following outlines Transmission output 2 adjustment procedure.

@ Press and holdthe ¥ and SET key (in that order) together for approx. 3
seconds in pH/Temperature Display Mode, or Cleansing Output Mode.
The unit enters Transmission output 2 Zero adjustment mode, and indicates the

following:
Display Indication Contents
pH Display Rz
Temperature Display Transmission output 2 Zero adjustment value

@ set Transmission output 2 Zero adjustment value with the &, ¥ keys, while
viewing the value indicated on the connected equipment (recorders, etc.).
Setting range: *5.00% of Transmission output 2 span

® Pressthe SET key.

The unit enters Transmission output 2 Span adjustment mode, and indicates the

following:
Display Indication Contents
pH Display LY
Temperature Display Transmission output 2 Span adjustment value

@  set Transmission output 2 Span adjustment value with the &, ¥V keys, while
viewing the value indicated on the connected equipment (recorders, etc.).
Setting range: +5.00% of Transmission output 2 span

® Pressthe MODE key.
The unit reverts to the Transmission output 2 Zero adjustment mode.
Repeat steps @ t0 ® if necessary.

® To finish the Transmission output 2 adjustment, press the SET key in Transmission
output 2 Span adjustment mode.

The unit reverts to pH/Temperature Display Mode, or Cleansing Output Mode.
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9. Measurement

9.1 Starting Measurement
After mounting to the control panel, and wiring, setup and calibration are complete,
turn the power to the instrument ON. For approx. 4 seconds after the power is
switched ON, the following characters are indicated on the pH Display and
Temperature Display.
Depending on the input specification, indication on the Temperature Display differs

as follows:
Pt spec
oH Temperature Item Selected in Item_SeIecte_d in
Display |Display [Electrode RTD] [Pt100 input wire type]
_ (p.24) (p.24)
Unlit Mool No temperature
compensation
! AT 101 Pt1000
ey =, H
Fr 1 P00 £ - 2wire lype
S 72 3-Wire type
Cu spec
pH Temperature Item selected in
Display Display [Electrode RTD (p.24)]
Unlit Nz E L No temperature
FHL compensation
o5 c L5k Cus00

During this time, all outputs are in OFF status, and action indicators are turned off.
After that, measurement starts, indicating the item selected in [Backlight Selection

(p. 37)].
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9.2 EVT1 to EVT4 Outputs
If #H_ L[} (pH input low limit action), #H - Hi.i (pH input high limit action),
T EMPL (Temperature input low limit action) or /" £MFH (Temperature input high
limit action) is selected in [EVT1 type (pp.25 to 27)], the following action is
activated.
The same applies to EVT2, EVT3 and EVTA4.

*« EVT1 Action

(|

EVT1 Type P Control Action ON/OFF Control Action
EVT1 proportional band If Medium Value is selected in [EVT1
hysteresis type]:
< > EVT1 ON sides
SL R 2N
pH input low limit OFF
action, EVT1 OFF 4
Temperature input value EVT1 value
low limit action If Reference Value is selected in [EVT1
. hysteresis typel]:
(Activated based y ypel
on indication EVT1ONside  EVT1 OFF side
value) \ 14
ON y'y
OFF -
EVT1 value
EVT1 proportional band If Medium Value is selected in [EVT1
hysteresis type]:
< > EVT1 ON sides
—ON
MO
) ) o 'y ON
pH input high limit N OFF
action, EVT1 y = OFE
Temperature input value EVT1 value
high limit action If Reference Value is selected in [EVT1
. hysteresis typel]:
(Activated based Y ypel _
on indication EVT1 OFF side EVT1 ON side
value) §\ »le K >
A ON
A\ 4
OFF
A
EVT1 value
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EVT1 Type

ON/OFF Control Action

pH input High/Low
limits independent
action,

Temperature input
High/Low limits
independent

EVT1 hysteresis EVT1 hysteresis

-
« >

A

\ 4

(174

ON y

\ 4 \ 4

OFF =
EVT1 High/Low limits EVT1 value EVT1 High/Low limits
independent lower side band independent upper side band

* P Control Action

(Fig. 9.2-1)

Within the proportional band, the manipulated variable is output in proportion to
the deviation between the EVT1 value and measured value.

EVT1 Type

Description

pH input low limit
action,

Temperature input
low limit action

If measured value is lower than [EVT1 value — EVT1
proportional band], EVT1 output is turned ON.

If measured value enters within the proportional band, EVT1
output is turned ON/OFF in EVTL1 proportional cycles.

If measured value exceeds the EVT1 value, EVT1 output is
turned OFF.

pH input high limit
action,

Temperature input
high limit action

If measured value is higher than [EVT1 value + EVT1
proportional band], EVT1 output is turned ON.

If measured value enters within the proportional band, EVT1
output is turned ON/OFF in EVT1 proportional cycles.

If measured value drops below the EVT1 value, EVT1 output
is turned OFF.

* ON/OFF Control Action

EVT1 Type

Description

pH input low limit
action,
Temperature input
low limit action

If measured value is lower than EVTL1 value, EVT1 output is
turned ON.

If measured value exceeds the EVT1 value, EVT1 output is
turned OFF.

pH input high limit
action,
Temperature input
high limit action

If measured value is higher than EVT1 value, EVT1 output is
turned ON.

If measured value drops below the EVT1 value, EVT1 output
is turned OFF.

If ON and OFF time are set in [Output ON/OFF Time when EVT1 Output ON (pp.29, 30)],
and when EVTL1 output is turned ON, EVTL1 output is turned ON/OFF in a configured

cycle.
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Timing chart (Output ON time and OFF time when EVT1 output is ON)

ON
Actual EVT1 output
OFF

ON time is turned
OFF, caused by the

EVT1 outputto ON actual EVT1 output
which ON time turning OFF.

and OFF time OFF

< [ < [

are set. “oN lore ! oN lorr I oN
time time time time time
(Fig. 9.2-2)

EVT output status can be read by reading Status flag 2 (EVT1, EVT2, EVT3, EVT4
output flag bit) in Serial communication (C5 option).

EVT output status, when input errors occur, differs depending on the selection in

(Disabled) is selected, EVT output is turned OFF when input errors occur.
((Enabled) is selected, EVT output is maintained when input errors occur.

9.3 Error Output
If £~ ~i_ii (Error output) is selected in [EVT1 type (pp.25 to 27], and when the error
type is “Error” in (Table 8.1.3-1, pp.45, 46), the EVT1 output is turned ON.
The same applies to EVT2, EVT3 and EVT4.

9.4 Fail Output
If FH! Li_i (Fail output) is selected in [EVT1 type (pp.25 to 27)], and when the error
type is “Fail” in (Table 8.1.3-1, pp.45, 46), the EVT1 output is turned ON.
The same applies to EVT2, EVT3 and EVT4.

9.5 Cleansing Output
If =L £Li_} (Cleansing output) is selected in any of [EVT1 to EVT4 types (pp. 25 to
27)], the unit will enter Cleansing Output Mode.
An EVT output (for which Cleansing output is selected) will turn ON during the
configured cleansing time.
When the cleansing interval finishes after restore time has passed, this is counted as
one cleansing cycle, and the configured number of cleansing cycles will be repeated.
While cleansing is being performed, other outputs are in OFF status.
Measured values (pH, temperature) are constantly updated.
Programmed action will be performed, except during cleansing action.
When power is turned ON again, the unit starts from the 1st cleansing cycle.
After the configured number of cleansing cycles is finished, the EVT output (for which
the cleansing output is selected) is turned OFF, and other outputs perform their
programmed operations, however, they are in Cleansing Output Mode.
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* Cleansing Output Action

Cno
Cint | Cint | | Cint
| Ctm | Rtm | | Ctm 1 Rtm | | | Ctm | Rtm
| | | | | | |
I I | | 1 | | I I
ON
I | I
OFF | fussaasa '
Sl Sl Sl =) | Syl
Programmed ICIeansing,r\ Programmed ! Cleansinﬂ !\Programmed I Cleansing
action action action
Cno: Number of cleansing cycles
Cint: Cleansing interval
Ctm: Cleansing time
Rtm: Restore time after cleansing
(Fig. 9.5-1)

« If another =L £ i (Cleansing output) is selected in any other [EVT type] during
cleansing action, the same as the current settings will be used for the cleansing
output.

the value set in [Reference temperature] is maintained during cleansing action.

If an error occurs [when temperature measured value is outside the measurement
range (e.g.) less than 0.0C or exceeding 110.0°C], the following will be displayed:

pH Display Temperature Display
pH measured value Less than 0.0°C: Si=icH
pH measured value Exceeding 110.0C: £i=]

Iy

* During calibration mode or Transmission output 1 or 2 adjustment, if cleansing action
initiates after restore time has passed, the cleansing action will not be performed in the
current session.

+ If the number of cleansing cycles is changed in [Number of cleansing cycles] during
cleansing action, the new number will be enabled from the next cleansing cycle.

If any output other than =L £} (Cleansing output) is selected in [EVT1 to EVT4
types (pp.25 to 27)], the unit will revert to pH/Temperature Display Mode.

9.6 Manual Cleansing Mode

By pressing the & and V' keys simultaneously for 3 seconds, the unit enters
Manual cleansing mode.
In Manual cleansing mode, cleansing action is performed using ‘Cleansing time’ and
‘Restore time after cleansing’.
After manual cleansing action is finished, the unit automatically returns to the
Cleansing Output Mode.
If Manual cleansing action initiates during programmed cleansing action, the unit will
not enter Manual cleansing mode.
During Manual cleansing mode, if programmed cleansing action initiates after restore
time has passed, the programmed cleansing action will not be performed in the current
session. Manual cleansing action is also counted as one cleansing cycle.
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Manual Cleansing Mode Action

Cno
Cint | Cint | Cint
|Ctm|Rtm| ,Ctm,Rtm| | Ctm | Rtm
| | | | | |
I | | A+ N7(3s) | | A+7Q@s) |
| o Ll N
Key operation : ! | | : | '| ! :
| | | | | |
4 l I l I I
| I ! | I ! | I
| | | |1 | | | lL |
o | | o
] ] -
o 4 X X
% ORI o
Programmed Cleansipg Programmed Cleansing Programymed Cleansing
action action actio
During cleansing action, Manual cleansing During Manual cleansing mode, the
mode via key operation is invalidated — programmed cleansing action will be
Programmed cleansing mode takes priority. invalidated.
] Cleansing action by Manual cleansing
Cno: Number of cleansing cycles mode is counted as one cleansing
Cint: Cleansing interval cycles.
Ctm: Cleansing time
Rtm: Restore time after cleansing
(Fig. 9.6-1)

9.7 pH Input Error Alarm

pH input error alarm is used for detecting actuator trouble.

Even if pH input error alarm time has elapsed, and if pH input does not become higher
than pH input error alarm band, the unit assumes that actuator trouble has occurred,
and sets Status flag 2 (EVT1, EVTZ2, EVT3, EVT4 output flag bit).

In Serial communication, status can be read by reading Status flag 2 (EVT1, EVT2,
EVT3, EVT4 output flag bit).

If £FLILL] (pH input error alarm output) is selected in [EVTL type (pp.25 to 27)],
EVTL1 output is turned ON.

The same applies to EVT2, EVT3 and EVT4.

pH input error alarm is disabled in the following cases:
* During pH calibration
«When i &L (Cleansing output) is selected in any of EVT1 to EVT4 types (p.25
to 27), and cleansing action is performing using the ‘Cleansing time’ and ‘Restore
time after cleansing’ settings.
* When pH input error alarm time is set to 0 seconds (or minutes) or pH input error

alarm band is set to pH 0.0.
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9.8 Cycle Automatic Variable Function

If deviation between EVTL] value and measured value enters EVTL] cycle variable
range, the proportional cycle will be automatically extended in accordance with the

deviation.

Proportional action OFF time will be extended, and ON / OFF ratio will be adjusted.
However, if EVTL] cycle extended time is set to 0 (zero), this function will be disabled.

Control direction y

Large

\

Deviation Small

\/

EVTx proportional band

Cycle fixed range

EVTx cycle variable range

Proportional cycle of
usual P control action

é“‘-~§\\\ OFF time

7?

Cycle delay time (Ctf1, Ctf2) /

Time
(Seconds)

EVTx cycle
extended time

EVTx output

EVTx
ON time proportional cycle
ON time —
0 sec.
EVTx value

Usual P control action

ON

OFF

C C C C

Cycle is constantly fixed.

Action when EVTXx cycle variable range is set.

EVTx output

Usual P control action

EVTx cycle variable range

ON

OFF

=¢=“===
N

C C (¢} ON OFF ﬂ/tﬂ ON OFF
1
Ctf1 Ctf2
C: EVTx proportional cycle
tf1, tf2: Extended OFF time
Ctf1, Ctf2: Cycle delay time
(Fig. 9.8-1)
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9.9 Error Code during Measurement
For temperature sensor error or outside temperature compensation range during
measurement, their corresponding error codes flash on the Temperature Display as
shown below in (Table 9.9-1).

(Table 9.9-1)

Error Code| Error Type Error Contents Description

Ei=2 i | Fail Temperature Sensor | Temperature sensor lead wire is
Burnout burnt out.

Ei=cc Fail Temperature Sensor | Temperature sensor lead wire is
Short-circuited short-circuited.

EiziZ 3 | Error Outside Temperature | Measured temperature has
Compensation Range | exceeded 110.0°C.

EiZiZH | Error Outside temperature | Measured temperature is less than
Compensation Range | 0.0C.

9.10 Setting EVT1 to EVT4 Values

EVT1 to EVT4 values can be set in Simple Setting mode.

These setting items are the same as those in EVT1 to EVT4 Action groups.

To enter Simple Setting mode, follow the procedure below.

@ EnsV {7 Pressthe SET key in pH/Temperature Display Mode, or Cleansing
Output Mode. ‘EVT1 value’ will appear.

@ set each item with the & or ¥ key, and register the value with the SET key.

Character | Setting Item, Function, Setting Range Factory Default
£4-y {1 |EVTlvalue pH input: pH 0.00
W Ay Temperature input: 0.0°C
*» Sets EVT1 value.
* Not available if | " =i (No actlon) £ Roll (Error output),
FA! L (Fail output), =& £ &L (Cleansing output) or £ F L]

(pH input error alarm output) is selected in [EVT1 type (pp.25 to 27)].
* Not available if Transmission output 2 (TA2 option) is ordered.
* Setting range:
pH input: pH 0.00 to 14.00 (*)
Temperature input: 0.0 to 100.0C (*)

EVT2 value pH input: pH 0.00
Temperature input: 0.0°C

* Sets EVT2 value.
* Not available if | " = (No actlon) £ Rzl (Error output),
FHI Lil (Fail output), =i £Li_i (Cleansing output) or £ F LI
(pH input error alarm output) is selected in [EVT1 type (pp.25 to 27)].
* Setting range:
pH input: pH 0.00 to 14.00 (¥
Temperature input: 0.0 to 100.0C (*)

(*) The placement of the decimal point does not follow the selection. It is fixed.
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Character | Setting Item, Function, Setting Range Factory Default

Ehldl EVT3 value pH input: pH 0.00

R Temperature input: 0.0°C

* Sets EVT3 value
« Not available if = = (No actlon) £ Rl (Error output),

FRI L (Fail output), c L ELI_I (Cleansing output) or £ FLIL 1
(pH input error alarm output) is selected in [EVTL type (pp.25 to 27)].
* Available only when EVT3, EVT4 outputs (EVT3 option) arelis

ordered.

* Setting range:
pH input: pH 0.00 to 14.00 (¥
Temperature input: 0.0 to 100.0C (*)

EVT4 value pH input: pH 0.00
Temperature input: 0.0°C

* Sets EVT4 value.
* Not available if : = = (No actlon) £ R'@id (Error output),
F R LI (Fail output), =i £ L6 (Cleansing output) or £~ LiL L]
(pH input error alarm output) is selected in [EVT1 type (pp.25 to 27)].
* Available only when EVT3, EVT4 outputs (EVT3 option) arelis
ordered.
* Setting range:
pH input: pH 0.00 to 14.00 (*)
Temperature input: 0.0 to 100.0C (*)

(*) The placement of the decimal point does not follow the selection. It is fixed.

® Pressthe SET key. The unit reverts to pH/Temperature Display Mode, or Cleansing
Output Mode.

9.11 Transmission Output 1 and 2

Converting pH, temperature or MV to analog signal every input sampling period,
outputs in current.

f‘-

and 1 ! (Temperature transmission) is selected in [Transmission output 1 type
(p.35)] or [Transm|SS|on output 2 type (p.36)], the value set in [Reference
temperature (p.23)] will be output.

If Transmission output 1 high limit and low limit are set to the same value,
Transmission output 1 will be fixed at 4 mA DC.

If Transmission output 2 high limit and low limit are set to the same value,
Transmission output 2 will be fixed at 4 mA DC.

Resolution 12000

Current 4 to 20 mA DC (Load resistance: Max 550 Q)
Output accuracy Within £0.3% of Transmission output 1 or 2 span
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9.12 pH Fluctuation Alarm Output
pH fluctuation alarm output is used for detecting pH input fluctuation error.
Even if pH fluctuation alarm time has elapsed — if the change in pH input fluctuation is
smaller than the pH fluctuation alarm band — the instrument assumes that a pH
fluctuation error has occurred, and sets Status flag 2 (EVT1, EVT2, EVT3, EVT4
output flag bit).
In Serial communication, status can be read by reading Status flag 2 (EVT1, EVT2,
EVT3, EVT4 output flag bit).
If £F." Fi_ (pH fluctuation alarm output) is selected in [EVT1 type (pp.25 to 27)], the
selected EVT1 output will be turned ON.
The same applies to EVT2, EVT3 and EVT4.

This function will be disabled if pH fluctuation alarm time is set to 0 (zero) hours, or if
pH fluctuation alarm band is set to pH 0.00.
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Rating

10. Specifications

10.1 Standard Specifications

Rated Scale

Input

Input Range Resolution

pH Combined Electrode

pH 0.00 to 14.00 | pH 0.01

Pt spec

P11000 0.0 to 100.0°C 0.1C

Pt100 0.0 to 100.0°C 0.1°C

Cu spec

Cu500/25C | 0.0 to 100.0°C 0.1C

Input

pH Combined Electrode Sensor (pH sensor: JIS Z8802,
Temperature element: Pt1000 or Pt100)

pH Combined Electrode Sensor (pH sensor: JIS 28802,
Temperature element: Cu500/257C)

Power Supply
Voltage

Model

AER-102-PH AER-102- PH 1

Power supply

voltage

100 to 240 V AC
50/60 Hz

24V AC/DC
50/60 Hz

Allowable vol

fluctuation range

tage

8510 264 VAC 20to 28 VAC/DC

General Structure

External Dimensions |48 x 96 x 98.5 mm (W x H x D)

Mounting Flush (Applicable panel thickness: 1 to 8 mm)
Case Material: Flame-resistant resin, Color: Black
Front Panel Membrane sheet

Drip-proof/Dust-proof

Indication Structure

IP66 (for front panel only)
Display
pH Display | 11-segment LCD display 5-digits
Backlight: Red/Green/Orange
Character size: 14.0 x 5.4 mm (H x W)
Temperature | 11-segment LCD display 5-digits
Display Backlight: Green
Character size: 10.0 x 4.6 mm (H x W)
Output 22-segment LCD display Bar graph
Display Backlight: Green

Action indicator: Backlight: Orange color

EVT1 When EVT1 output (Contact output 1) ON: Lit

EVT2 When EVT2 output (Contact output 2) ON: Lit

EVT3 When EVT3 output (Contact output 3) ON: Lit

EVT4 When EVT4 output (Contact output 4) ON: Lit

T/R When Serial communication TX output
(transmitting): Lit

LOCK When Lock 1, 2 or 3 is selected: Lit

Setting Structure

Input system

using membrane sheet key
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Indication Performance

Repeatability

pH: pH *£0.05

Linearity

pH: pH *£0.05

Indication Accuracy

Temperature: £1C

Input Sampling Period

125 ms (2 inputs)

Time Accuracy

Within £1% of setting time

Standard Functions

pH Calibration

For pH measurement using the glass electrode method, pH

in the sensor location, electrode performance and standard

solution accuracy respectively play an important role for

obtaining reliable data.

Input value is shifted via 2-points calibration using the

standard solutions.

However, it is effective within the input rated range

regardless of the calibration value.

There are 2 calibration methods: Automatic Calibration,
Manual Calibration

Temperature
Calibration

When a sensor cannot be set at the exact location where
measurement is desired, the resulting measured
temperature may deviate from the temperature in the
desired location. In this case, the desired temperature can be
set for the desired location by setting a temperature calibration
value. However, it is effective within the input rated range
regardless of the temperature calibration value.

Transmission Output
1

Converting pH, temperature or MV to analog signal every
input sampling periods, outputs the value in current.

[Electrode RTD (p.24)], and if 7~ £/F | (Temperature
transmission) is selected in [Transmission output 1 type
(p-35)], the value set in [Reference temperature (p.24)] will
be output.

If Transmission output 1 high limit and low limit are set to the
same value, Transmission output 1 will be fixed at 4 mA DC.

Resolution | 12000

Output 4 to 20 mA DC (Load resistance: Max 550 Q)
Output Within £0.3% of Transmission output 1 span
accuracy

Transmission
Output 1
Adjustment

Fine adjustment of Transmission output 1 is performed
by performing Transmission output 1 Zero and Span
adjustments.

Transmission
Output 1 Status
when Calibrating

Selects Transmission output 1 status when calibrating pH.
Last value HOLD: Retains the last value before pH
calibration, and outputs it.
Set value HOLD: Outputs the value set in [Transmission
output 1 value HOLD when calibrating].
Measured value: Outputs the measured value when
calibrating pH.
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EVT Output

Output Action P control: When setting proportional band to any value
other than 0.00 or 0.0.
ON/OFF control: When setting proportional band to 0.00 or
0.0.
EVTLI pH input pH 0.00 to 14.00 (¥
proportional band | Temperature input | 0.0 to 100.0C (¥
EVTL] proportional cycle 1 to 300 seconds
EVTL] ON side, pH input pH 0.00 to 4.00 (*)
OFF side Temperature input | 0.0 to 10.0C (¥)
EVTL output high limit, low limit 0 to 100%
EVTL] HI/L limits pH input pH 0.00 to 14.00 (¥
independent upper, | Temperature input | 0.0 to 100.0°C (*)
lower side bands
EVTL] hysteresis | pH input pH 0.01 to 4.00 (¥
Temperature input | 0.1 to 10.0C (¥
(*) The placement of the decimal point does not follow the selection.
It is fixed.
Type Selectable by the keypad from the following.
* No action
* pH input low limit action
* pH input high limit action
» Temperature input low limit action
» Temperature input high limit action
* Error output
* Fail output
* Cleansing output
* pH input error alarm
* pH fluctuation alarm output
* pH input High/Low limits independent action
» Temperature input High/Low limits independent action
Output Relay contact 1a
Control 3 A 250 V AC resistive load)
capacity 1 A 250 V AC (inductive load, cos®=0.4)
Electrical life 100,000 cycles
EVTL] ON Delay |0 to 10000 seconds
Time
EVTL] OFF 0 to 10000 seconds
Delay Time
Output ON Time/ | If ON time and OFF time are set, the output can be turned
OFF Time when | ON/OFF in a configured cycle when EVT_I output is ON.
EVTL] Output
ON
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Cleansing Output

Cleansing output mode
If =L =i ! (Cleansing output) is selected in any of
[EVTL1 to EVT4 types (pp. 25 to 27)], the unit will enter

Cleansing Output Mode.

An EVT output (for which Cleansing output is selected) will
turn ON during the configured cleansing time.

When the cleansing interval finishes after restore time has
passed, this is counted as one cleansing cycle, and the
configured number of cleansing cycles will be repeated.
While cleansing is being performed, other outputs are in
OFF status.

Measured values (pH, temperature) are retained.
Programmed action will be performed, except during
cleansing action.

When power is turned ON again, starts from the 1st
cleansing action again.

After the configured number of cleansing cycles is finished,
the EVT output (for which the cleansing output is selected)
is turned OFF, and other outputs perform their programmed
operations, however, they are in Cleansing Output Mode.

Manual cleansing mode

By pressingthe & and V' keys simultaneously for 3
seconds, the unit enters Manual cleansing mode.

In Manual cleansing mode, cleansing action is performed
using ‘Cleansing time’ and ‘Restore time after cleansing’.
After manual cleansing action is finished, the unit
automatically returns to the Cleansing Output Mode.

During cleansing action, Manual cleansing mode via key
operation is invalidated, and the unit cannot enter Manual
cleansing mode.

During Manual cleansing mode, if programmed cleansing
action initiates after restore time has passed, the
programmed cleansing action will not be performed in the
current session.

pH Input Error
Alarm

Detects actuator trouble.

Even if pH input error alarm time has elapsed, and if pH
input does not become higher than pH input error alarm
band, the unit assumes that actuator trouble has occurred,
and sets Status flag 2 (EVT1, EVT2, EVT3, EVT4 output
flag bit).

In Serial communication, status can be read by reading
Status flag 2 (EVTL, EVT2, EVT3, EVT4 output flag bit).

If =~ /i (pH input error alarm output) is selected in
[EVTL type (pp.25 to 27)], EVTL1 output is turned ON.

The same applies to EVT2, EVT3 and EVTA4.

pH input error alarm is disabled in the following cases:

* During pH calibration

* When cL i ! (Cleansing output) is selected in any of
EVT1 to EVT4 types (pp.25 to 27), and when cleansing
action is performed using the ‘Cleansing time’ and
‘Restore time after cleansing’.

* When pH input error alarm time is set to 0 seconds (or
minutes) or pH input error alarm band is set to pH 0.0.
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Cycle Automatic
Variable Function

If deviation between EVTLJ value and measured value
enters EVTL] cycle variable range, the proportional cycle will
be automatically extended in accordance with the deviation.
Proportional action OFF time will be extended, and ON/
OFF ratio will be adjusted.

However, if EVTL] cycle extended time is set to O (zero)
seconds, this function will be disabled.

Insulation, Dielectric S

trength

Circuit Insulation
Configuration

Power supply

EVT1 output - [ Serial communication |
Q
kS

EVT2 output § —| Transmission output 1 |
>

EVT3 output 8 —— Transmission output 2|
8
GND

Insulation resistance: 10 M@ or more, at 500 V DC

Dielectric Strength

Power terminal - ground (GND): 1.5 kV AC for 1 minute
Input terminal - ground (GND): 1.5 kV AC for 1 minute
Input terminal - power terminal: 1.5 kV AC for 1 minute

Attached Functions

Set Value Lock

Lock 1: None of the set values can be changed.

Lock 2: Only EVT1, EVT2, EVT3 and EVT4 values can be

changed.

Lock 3: All set values — except Electrode RTD, Temperature
calibration value, pH calibration value, pH calibration
Auto/Manual, Transmission output 1 Zero and Span
adjustment values, Transmission output 2 Zero and Span
adjustment values — can be temporarily changed.
However, they revert to their previous value after the
power is turned off because they are not saved in the
non-volatile IC memory.

pH Input Sensor
Correction

This corrects the input value from the pH Combined Electrode
Sensor. When sensor-measured pH may deviate from the pH
in the measured location, desired pH can be obtained by
adding a sensor correction value.

However, it is effective within the measurement range
regardless of the sensor correction value.

Temperature Display
when No Temperature

If ~a=/NVeil (No temperature compensation) is selected in
[Electrode RTD (p.24)], the item to be indicated on the

Compensation Temperature Display can be selected.
Cable Length If /il FE (2-wire type) is selected in [Pt100 input wire
Correction type (p.24)], and if sensor cable is too long, temperature

measurement error will occur due to cable resistance. This
can be corrected by setting the cable length correction value
and cable cross-section area.
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Outside Measurement
Range

When pH measured value or temperature measured value is
outside the measurement range, the following will be indicated.
However, when pH measured value is outside the
measurement range, and if the unit proceeds to pH
Calibration mode, the pH Dlsplay WI|| be unlit, and the
Temperature Display will flash =~ i
When temperature errors occur, and if the unit proceeds to
pH Manual Calibration mode, the pH Display will be unlit,
and the Temperature Display will flash an error code.

pH measured value is outside the measurement range:
If the value is less than pH 0.00, or exceeds pH 14.00, the
foIIowing will be indicated

* When NNzl (No temperature compensation) is
selected in [Electrode RTD (p.24)]:
pH Display Temperature Display
Less than pH 0.00: 0.00 i is flashing.
Exceeding pH 14.00: 14. 00 _! is flashing.
« Pt spec: When P {00} (Pt1000) or A7 i (Pt100)
is selected in [Electrode RTD (p.24)]
« Cu spec: When = /507171 (Cus00) is selected in
[Electrode RTD (p.24)]:
pH Display Temperature Display
Less than pH 0.00: Temperature measured value
0.00 is flashing.
Exceeding pH 14.00: Temperature measured value
14.00 is flashing.

* When temperature measured value is outside the
measurement range (less than 0.0°C or exceeding
110.0°C), the following will be indicated:

pH Display Temperature Display
pH measured value Less than 0.0C: £z~
pH measured value Exceeding 110.0C: £i=i' 3]

Power Failure
Countermeasure

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

Self-diagnosis

The CPU is monitored by a watchdog timer, and if an
abnormal status occurs, the AER-102-PH is switched to
warm-up status.

Bar Graph Indication

When " Fal” [ (Transmission output 1) or i R &
(Transmission output 2) is selected in [Bar graph indication
(p.39], segments light in accordance with the output.

Scale is -5 to 105%. Segments light from left to the right in
accordance with the output.

(e.g.) When the output is 50%

ERRRERERERROOC0000O00D
(. O O

-5% 50% 105%

Light from left to right in accordance with the output.
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Warm-up Indication

For approx. 4 seconds after the power is switched ON, the
characters below are indicated on the pH Display and
Temperature Display.

Indication on the Temperature Display differs depending
on the input specification as follows.

Pt spec
pH Temperature Item selected Item selected in [Pt100
Display Display | in [Electrode RTD (p.24)] input wire type (p.24)]

compensation

[ W i N b TR

/ i il Pt1000
R — ZWdl RE: 2-wire type
Lt T S Pt100 =TT = : 7P
st TS 3-wire type
Cu spec
pH Temperature Item selected
Display Display in [Electrode RTD (p.24)]
£ : No temperature compensation

FHL

Unlit

: Cus500

pH Color Selection

Selects pH Display color.

Iltem selected in pH Display Color

LR Green
f;‘Ef._; Red

oR L Orange
[ Y

pH color changes continuously.

I
o l-\‘{___j

pH color changes continuously:

pH Display color changes according to [pH color reference

value (p.38)] and [pH color range (p.38)] settings.

* When pH is lower than [pH color reference value] — [pH
color range]: Orange

* When pH is within [pH color reference value] + [pH
color range]: Green

* When pH is higher than [pH color reference value] + [pH
color range]: Red

Orange Green Red
S <> A :pH color reference value
<<
1 Hys|Hys, Hys : pH color range
A A

Zero Indication

Indicates potential difference when pH 7 is calibrated.
However, if Manual calibration is performed, zero
indication value calculated at previous automatic
calculation will not be updated.

If calibration is not successfully completed, zero indication
will show the value before calibration.

Slope Indication

From the voltage equivalent to the calibrated pH, electro-
motive force for the change of pH 1 will be indicated.

If calibration is not successfully completed, slope
indication will show the value before calibration.
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Error Code

Error codes below flash on the Temperature Display.

Error | Error Error A Occur-
Code Type | Contents Description rence
Fi=i ! {1 ] Error |Response When calibrating, the response of the
Speed Error pH Combined Electrode Sensor is
slow.
When the difference between the
input and each of the 1st and 2nd
solutions are within pH *1.50, and
input fluctuation is over pH £0.05 (in
10 seconds of assessment cycles)
for 5 minutes, this is assumed to be
an error.
However, if input fluctuation is less
than or equal to pH *0.05, this is
assumed to be within the normal
range.
Ei=i 1277 | Error | Electrode When calibrating, sensitivity of the
Sensitivity | PH Combined Electrode Sensor has When
Error deteriorated. calibrat-
The difference between 1st and 2nd | .
standard solution value after Ing
gaéigration is less than or equal to pH
Ei=i 1371 | Error |Asymmetry | When calibrating pH 7, the difference
Potential in electromotive force between the
Error sensor-measured value and standard
value exceeds the equivalent of pH
+1.50.
Ei=i 1407 | Error | Standard The specified standard solution has
Solution not been used.
Error When pH £1.50 is exceeded for the
1st and 2nd solutions.
Ei=i IS 1 | Error |Solution When temperature is 55C or more at
temp. Error | pH 10 solution.
Ei=i2 11| Fail | Temp. Sensor | Temperature sensor lead wire is
Burnout burnt out. When
E=i2277 | Eail Temp. Sensor | Temperature sensor lead wire is measur-
Short-circuited | short-circuited. ing or
EiZiZ 31 | Error | Outside Temp.| Measured temperature has exceeded librat
Compen.Range| 110.0°C. _Ca' rat-
Fi=iZ4i 1| Error |Outside Temp.| Measured temperature is less than Ing
Compen.Range| 0.0°C.
(Abbreviations: Temp.: Temperature, Compen.: Compensation)
Other
Power Consumption | Approx. 12 VA
Ambient . \
Temperature 0to50C (32to 122T)

Ambient Humidity

35 to 85 %RH (Non-condensing)

Weight Approx. 280 g

Altitude 2,000 m or less

Accessories Unit label: 1 sheet, Mounting brackets: 1 set
Included Instruction manual: 1 copy

When Serial communication (C5 option) is ordered:

Wire harness C5J (0.2 m): 1 length

Wire harness C0J (3 m): 1 length
When EVT3, EVT4 outputs (Contact output 3, 4) (EVT3 option)
arelis ordered: Wire harness HBJ (3 m): 2 lengths

Separately

Accessories Sold

Terminal cover
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10.2 Optional Specifications

Serial Communication (Option code: C5)

Serial Communication

The following operations can be carried out from an
external computer.

(1) Reading and setting of various set values

(2) Reading of the pH, temperature and status

(3) Function change, adjustment

(4) Reading and setting of user save area

Cable Length

1.2 km (Max), Cable resistance: Within 50 @ (Terminators
are not necessary, but if used, use 120 Q minimum on both

sides.)
Communication EIA RS-485
Line
Communication Half-duplex communication
Method
Communication 9600, 19200, 38400 bps (Selectable by keypad)
Speed
Synchronization Start-stop synchronization
Method
Code Form ASCII, Binary
Communication Shinko protocol, MODBUS ASCII, MODBUS RTU
Protocol (Selectable by keypad)

Data Bit/Parity

8 bits/No parity, 7 bits/No parity, 8 bits/Even, 7 bits/Even,
8 bits/Odd, 7 bits/Odd (Selectable by keypad)

Stop Bit

1 bit, 2 bits (Selectable by keypad)

Error Correction

Command request repeat system

Error Detection

Parity check, Checksum (Shinko protocol),
LRC (MODBUS protocol ASCII),
CRC-16 (MODBUS protocol RTU)

Data Format

Communication Shinko MODBUS MODBUS
Protocol Protocol ASCI| RTU
Start bit 1 1 1
, 7(8)
Data bit ! Selectable 8
Even (No No parity
Parity Even parity, Odd) (Even, Odd)
Selectable Selectable
. 1(2) 1(2)
Stop bit 1 Selectable Selectable

EVT3, EVT4 Outputs (Contact output 3, 4) (Option code: EVT3)

EVTS3, EVT4 Outputs
(Contact output 3, 4)

Same as EVT output (pp.61 to 63)
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Transmission Output 2 (Option Code: TA2)

Transmission Output | Converting pH, temperature or MV to analog signal every

2 input sampling period, and outputs the value in current.
If m=~E (No temperature compensation) is selected in
[Electrode RTD (p.24)], and if / £~ (Temperature
transmission) is selected in [Transmission output 2 type
(p-36)], the value set in [Reference temperature (p.24)] will
be output.
If Transmission output 2 high limit and low limit are set to
the same value, Transmission output 2 will be fixed at 4 mA

DC.
Resolution 12000
Current 4 t0 20 mADC

(Load resistance: Max 550 Q)

0 ——
Output accuracy Within £0.3% of Transmission output

2 Span
Transmission Fine adjustment of Transmission output 2 can be performed
Output 2 via Transmission output 2 Zero adjustment and Span
Adjustment adjustment.
Transmission Transmission output 2 status can be selected when

Output 2 Status calibrating pH.

when Calibrating Last value HOLD: Retains the last value before pH
calibration, and outputs it.

Set value HOLD: Outputs the value set in [Transmission
output 2 value HOLD when calibrating].

Measured value: Outputs the measured value when
calibrating pH.

11. Troubleshooting
If any malfunction occurs, refer to the following items after checking that power is being
supplied to the AER-102-PH.
11.1 Indication

Problem Possible Cause Solution
The pH/ The time set in [Backlight time | If any key is pressed while
Temperature (p.38)] has passed. displays are unlit, it will re-light.
Displays are Set the backlight time to a
unlit. suitable time-frame.

Indication of the | pH calibration and temperature | Perform pH calibration and
pH/Temperature | calibration may not have finished. | temperature calibration.

Display is Electrode RTD selection might | Select a correct electrode RTD.

unstable or not be correct.

irregular. Specification of pH Combined | Replace the sensor with a
Electrode Sensor may not suitable one.
be suitable.

There may be equipment that | Keep AER-102-PH clear of any
interferes with or makes noise | potentially disruptive equipment.
near the AER-102-PH. Try [Grounding of shield wire
terminal (E) (P.70)].
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Problem Possible Cause Solution

The ofF FLE 1 (Unlit) is selected in | Select =/ oi_i_| (Reference

Temperature [Temperature Display when no temperature).

Display is unlit. | temperature compensation

(p-39)].

[Ei=l 1 ]is This shows that the response | Rinse the pH Combined

flashing on the | of the pH Combined Electrode Eleg_t_rpde §ensor

Temperature Sensor is slow when If [=izi / /] is still flashing,

Display. calibrating. check if the standard solution
and pH Combined Electrode
Sensor are normal.
If they are not normal, replace the
solution or the sensor.

[Ei= I8 ]is When calibrating, this occurs Rinse the pH Combined

flashlng on the | when the pH Combined Electrode Sensor, and refill the

Temperature Electrode Sensor has internal solution.

Display. deteriorated. If [Ei=i /211 is still flashing,
replace the sensor.

[Ei=i {3 ]is When calibrating, this occurs Rinse the pH Combined

flashing on the | when electromotive force Electrode Sensor, and refill the

Temperature (asymmetry potential) of pH 7 is interr]‘el sq!ption

Display. large. If [£izi /31.] is still flashing,
replace the sensor.

[Eizi THL]is When calibrating, this will Rinse the pH Combined

flashing on the | occur if the specified standard | Electrode Sensor, and refill the

Temperature solution is not used. internal solution.

Display. If [Ei=i /40 ] is still flashing, use
the specified standard solution.

[El= 15]is When calibrating, this will occur | Check the liquid temperature of

flashing on the |if temperature of pH 10 is 55C | pH 10.

Temperature or more.

Display.

[Eizid {]is This occurs when the Replace the pH Combined

flashing on the |temperature sensor lead wire is | Electrode Sensor.

Temperature burnt out.

Display.

[Eizid'cl ] is This occurs when the Replace the pH Combined

flashing on the |temperature sensor lead wire is | Electrode Sensor.

Temperature short-circuited.

Display.

[L _“_l_l ] IS
flashing on the

Temperature
Display.

This occurs when measured
temperature value exceeds
110.0C.

Check the measuring
environment.

= TS

flashing on the

This occurs when measured
temperature value is less

Check the measuring
environment.

Temperature than 0.0°C.

Display.

[ERF fi]is |Internal memory is defective. | Contact our agency or us.
flashing on the

pH Display.
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11.2 Key Operation

* The values do
not change by
A Y keys.

value lock (p.34)].

(When Lock 1 or Lock 2 is
selected, the LOCK indicator is
lit.)

Problem Possible Cause Solution
*Unabletoset | Lmiz/{ { (Lock1)or &aciis =!I (Unlock).
values. (Lock 2)is selected in [Set

Unable to enter
Manual
cleansing
mode.

]
1_1_1.1.1

_i (Cleansing output) is
not selected in any of [EVT1 to

EVT4 types (pp. 25 to 27)].

t
[

Select =i £L0_| (Cleansing
output) in any of [EVT1 to
EVT4 types (pp. 25 to 27)].

Cleansing action is performing
using the ‘Cleansing time’ and
‘Restore time after cleansing’
settings.

Execute Manual cleansing after
Cleansing action is completed.

a calibration
mode

(pH Calibration
mode or
Temperature
Calibration
mode).

Unable to enter

ool (Lock l), Loclid
(Lock 2) or L =ziiZ (Lock 3)
has been selected in [Set value
lock (p.34)].

(The LOCK indicator is lit when
Lock 1, Lock 2 or Lock 3 is
selected)

=L £ELI_ (Cleansing output)
has been selected in any of
[EVT1 to EVT4 types (pp. 25
to 27)], and cleansing

action is performing using the
‘Cleansing Time’ and ‘Restore
Time after Cleansing’ settings.

Perform calibration after
cleansing action is completed.

+ Grounding of shield wire terminal (E)

If the indication fluctuates due to noise, ground the
shield wire terminal (E).

However, depending on the installation environment,
the symptom may not be improved.

In this case, disconnect the grounding of the shield
wire terminal (E) and return it to the original state.
(Depending on the type of sensor, the cable for

the shield wire terminal (E) may not be available.)
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12. Character Tables

The following shows our character tables. Use data column for your reference.
12.1 Setting Group List

Character Setting Group Reference Section
FNe. i | pHinput group 12.7 (p.72)

FNez.2l | Temperature input group 12.8 (p.73)

EXS ol EVT1 action group 12.9 (pp.73 to 75)
ezl EVT2 action group 12.10 (pp.76 to 78)

EXJ o3 |EVT3 action group 12.11 (pp.78 to 80)

£+ =5 |EVT4 action group 12.12 (pp.80 to 82)

o ERU1 | Basic function group 12.13 (pp.83 to 86)
LIRS Zero/Slope indication group | 12.14 (p.86)

12.2 Temperature Calibration Mode

Setting Item, Setting Range Factory Default Data

Temperature calibration value 0.0C
Setting range: -10.0 to 10.0°C

_I and temperature are displayed alternately.

12.3 pH Calibration Mode (for Manual calibration)

Character Setting Item, Setting Range Factory Default Data

*) | pH calibration value 0.00
Setting range: -7.00 to 7.00

RSN IR}

1 and pH are displayed alternately.

(*) -

12.4 Transmission Output 1 Adjustment Mode

Character Setting Item, Setting Range Factory Default Data

HZ 0 | Transmission output 1 Zero 0.00%
00 | adjustment value
Setting range: *5.00% of Transmission output 1 span

Ho- 1 Transmission output 1 Span 0.00%
L adjustment value
Setting range: +5.00% of Transmission output 1 span

12.5 Transmission Output 2 Adjustment Mode

Character Setting Item, Setting Range Factory Default Data

Transmission output 2 Zero 0.00%
adjustment value
Setting range: +5.00% of Transmission output 2 span

Transmission output 2 Span 0.00%
adjustment value
Setting range: +5.00% of Transmission output 2 span
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12.6 Simple Setting Mode

Character Setting Item, Setting Range Factory Default Data
E4SY L |EVTlvalue pH input: pH 0.00
o Temperature input: 0.0C
pH input: pH 0.00 to 14.00
Temperature input: 0.0 to 100.0C
ERV L |EVT2value pH input: pH 0.00
A Temperature input: 0.0C
pH input: pH 0.00 to 14.00
Temperature input: 0.0 to 100.0°C
E4Y 2 |EVT3value pH input: pH 0.00
o Temperature input: 0.0C
pH input: pH 0.00 to 14.00
Temperature input: 0.0 to 100.0C
ER AL EVT4 value pH input: pH 0.00
WA Temperature input: 0.0C
pH input: pH 0.00 to 14.00
Temperature input: 0.0 to 100.0°C
12.7 pH Input Group
Character Setting Item, Setting Range Factory Default Data
T HFEL]  |pH 7 calibration standard JIS

: JIS
: US standard

pH 4
i: pH2
 pH4
P pH9
: pH 10
I|brat|on Auto/Manual \Automatic

. Automatic
' ‘: Manual

‘ 2 digits after decimal point

! - No decimal point
" . 1 digit after decimal point
" . 2 digits after decimal point

pH mput filter time constant \ 0.0 seconds
Setting range: 0.0 to 60.0 seconds

pH input sensor correction \0.00
Setting range: -1.40 to 1.40

pH inputs for moving average \ 20

Setting range: 1 to 120
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12.8 Temperature Input Group

Character Setting Item, Setting Range Factory Default Data
SENSLE | Electrode RTD Pt spec: Pt1000
Ao Cu spec: Cu500
Pt spec
~oiNELL: No temperature compensation
At Pt1000
AT Pt100
Cu spec
~oiNELL: No temperature compensation

S it Cub00

Reference temperature \ 25.0C
Setting range: 5.0 to 95.0C

al point place \ 1 digit after decimal point
! 2 No decimal point
"+ 1 digit after decimal point

ciNEcT input wire type | 3 -wire type
Sl RE . 2-wire type
. 3-wire type
Cable length correction \ 0.0m
Setting range: 0.0 to 100.0 m
Cable cross-section area \ 0.30 mm?
Setting range: 0.10 to 2.00 mm?
Temperature inputs for moving 20

average
Setting range: 1 to 120

12.9 EVT1 Action Group

Character Setting Item, Setting Range Factory Default Data

vl IR EVT1 type No action

" ? No action

L& pH input low limit action

L. pH input high limit action

: Temperature input low limit action

: Temperature input high limit action

: Error output

L. Fail output

. Cleansing output

pH input error alarm output

i pH fluctuation alarm output

: pH input High/Low limits independent action

: Temperature input High/Low limits independent
action

B T e T T w
b L L T

LRI

T Il
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pH input: pH 0.00 to 4.00
Temperature input: 0.0 to 10.0°C

Characte Setting Item, Setting Range Factory Default Data
EN f1 |EVTlvalue pH input: pH 0.00
LOOD Temperature input: 0.0C
pH input: pH 0.00 to 14.00
Temperature input: 0.0 to 100.0C
EF il |EVT1proportional band pH input: pH 0.00
LD Temperature input: 0.0°C
pH input: pH 0.00 to 14.00
Temperature input: 0.0 to 100.0C
£ IF%7  |EVTlreset pH input: pH 0.00
W Temperature input: 0.0°C
pH input: pH £4.00
Temperature input: £10.0C
£ {d! F |EVT1 hysteresis type Reference Value
Sl R = ol Fik Medium Value
- Fi_: Reference Value
£ idFz  |EVT1ONside pH input: pH 0.10
LED Temperature input: 1.0°C
pH input: pH 0.00 to 4.00
Temperature input: 0.0 to 10.0°C
£ /dFL |EVT1 OFF side pH input: pH 0.10
W Temperature input: 1.0°C

£ EVT1 ON delay time ‘ 0 sec.
L Setting range: 0 to 10000 sec
EVT1 OFF delay time \ 0 sec.
Setting range: 0 to 10000 sec
EVT1 proportional cycle \ 30 sec.
Setting range: 1 to 300 sec
EVT1 output high limit ‘ 100%

Setting range: EVTL1 output low limit to 100%

EVT1 output low limit

0%

Setting range: 0% to EVT1 output high limit

Output ON time when EVT1 output ON ‘ 0 sec.

Setting range: 0 to 10000 sec

Output OFF time when EVT1 output ON ‘ 0 sec.

Setting range: 0 to 10000 sec
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Characte

Setting Item, Setting Range Factory Default

Data

i

No action

EVT1 pH input error alarm EVTL] type
-1 : No action
i EVT2 type

“t

EVT1 pH input error alarm band
when EVTL] output ON

pH 0.00

Setting range: pH 0.00 to 14.00

m

EVT1 pH input error alarm time 0 sec.

when EVTLJ output ON

Setting range: 0 to 10000 seconds or minutes

£ Pz EVT1 pH input error alarm band pH 0.00
000 |when EVTL] output OFF
Setting range: pH 0.00 to 14.00
EVT1 pH input error alarm time 0 sec.

when EVTL] output OFF

Setting range: 0 to 10000 seconds or minutes

EVT1 cycle variable range ‘ 50.0%
Setting range: 1.0 to 100.0%

EVT1 cycle extended time ‘ 0 sec.
Setting range: 0 to 300 seconds

EVT1 pH fluctuation alarm time \ 0 hours

Setting range: 0 to 72 hours

EVTL1 pH fluctuation alarm band \ pH 0.00

Setting range: pH 0.00 to 14.00

EVT1 High/Low limits
independent lower side band

pH input: pH 0.00
Temperature input: 0.0°C

pH input: pH 0.00 to 14.00
Temperature input: 0.0 to 100.0C

EVT1 High/Low limits
independent upper side band

pH input: pH 0.00
Temperature input: 0.0°C

pH input: pH 0.00 to 14.00
Temperature input: 0.0 to 100.0°C

'l
e
xX
(Mg

EVTL1 hysteresis pH input: pH 0.10

Temperature input: 1.0C

pH input: pH 0.00 to 4.00
Temperature input: 0.0 to 10.0C
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12.10 EVT2 Action Group

Temperature input: 0.0 to 100.0C

Character Setting Item, Setting Range Factory Default Data
EvidF  |EVT2type No action
o ol Pt i=i=i=i-i=} No action

FH_ L} pH input low limit action

HH _ Hi_L pH input high limit action

I £MFL: Temperature input low limit action

I £ MFH: Temperature input high limit action

£ Rzl Error output

F R L Fail output

£ L £ L} Cleansing output

£ F UL 1L pH input error alarm output

£ Fi" ALk pH fluctuation alarm output

F'H _HL: pH input High/Low limits independent action

I £ MHL: Temperature input High/Low limits independent

action
EVT2 value pH input: pH 0.00
Temperature input: 0.0C
pH input: pH 0.00 to 14.00

pH input:

EVT2 proportional band

pH input: pH 0.00
Temperature input: 0.0C

pH 0.00 to 14.00

Temperature input: 0.0 to 100.0C

pH input:

i EVT2 reset

pH input: pH 0.00
Temperature input: 0.0°C

pH £4.00

Temperature input: 10.0°C

Temperature input: 0.0 to 10.0°C

£cdl F |EVT2 hysteresis type Reference Value
Sl R oo Fi_t Medium Value
~ ! Fi Reference Value
o EVT2 ON side pH input: pH 0.10
Temperature input: 1.0C
pH input: pH 0.00 to 4.00

pH input:

' EVT2 OFF side

pH input: pH 0.10
Temperature input: 1.0°C

pH 0.00 to 4.00

Temperature input: 0.0 to 10.0°C

EVT2 ON delay time \ 0 sec.
Setting range: 0 to 10000 sec

EVT2 OFF delay time \ 0 sec.
Setting range: 0 to 10000 sec

EVT2 proportional cycle \ 30 sec.

Setting range: 1 to 300 sec
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Setting Item, Setting Range Factory Default

Data

EVT2 output high limit 100%

Setting range: EVT2 output low limit to 100%

EVT2 output low limit ‘0%

Setting range: 0% to EVT2 output high limit

Output ON time when EVT2 output ON ‘ 0 sec.

Setting range: 0 to 10000 sec

Output OFF time when EVT2 output ON ‘ 0 sec.

Setting range: 0 to 10000 sec

EVT2 pH input error alarm EVTL] type ‘ No action

[ P e I
[ B

i EVT1 type
: No action

Ev T HL EVT4 type

EVT2 pH input error alarm band
when EVTL] output ON

pH 0.00

Setting range: pH 0.00 to 14.00

EVT2 pH input error alarm time 0 sec.

when EVTLJ output ON

Setting range: 0 to 10000 seconds or minutes

EVT2 pH input error alarm band pH 0.00
when EVTLJ output OFF

Setting range: pH 0.00 to 14.00
EVT2 pH input error alarm time 0 sec.

when EVTL] output OFF

Setting range: 0 to 10000 seconds or minutes

EVT2 cycle variable range ‘ 50.0%
Setting range: 1.0 to 100.0%

EVT2 cycle extended time ‘ 0 sec.
Setting range: 0 to 300 seconds

EVT2 pH fluctuation alarm time \ 0 hours
Setting range: 0 to 72 hours

EVT2 pH fluctuation alarm band \ pH 0.00

Setting range: pH 0.00 to 14.00

EVT2 High/Low limits
independent lower side band

pH input: pH 0.00
Temperature input: 0.0°C

pH input: pH 0.00 to 14.00
Temperature input: 0.0 to 100.0C
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Character Setting Item, Setting Range Factory Default Data
EVT2 High/Low limits pH input: pH 0.00
independent upper side band Temperature input: 0.0°C

pH input: pH 0.00 to 14.00
Temperature input: 0.0 to 100.0C
EVT2 hysteresis pH input: pH 0.10
Temperature input: 1.0C
pH input: pH 0.00 to 4.00
Temperature input: 0.0 to 10.0C
12.11 EVT3 Action Group
Available only when EVT3, EVT4 outputs (EVT3 option) are/is ordered.

Character Setting Item, Setting Range Factory Default Data

EvIT4F  |EVT3type No action

ot kol ot et i=i—i-i-i-* No action
FH _L{_t pH input low limit action
FH - Hi:. pH input high limit action
I EMFL: Temperature input low limit action
I £ MFPH: Temperature input high limit action
£~ U Error output
FHIL :. Fail output
c & £ ik Cleansing output
£ F UL pH input error alarm output

£ F" Ai_L pH fluctuation alarm output

FH _HL: pH input High/Low limits independent action

I EMHL: Temperature input High/Low limits independent
action

C L EVT3 value pH input: pH 0.00

Temperature input: 0.0C

pH input: pH 0.00 to 14.00
Temperature input: 0.0 to 100.0C

EVT3 proportional band pH input: pH 0.00

Temperature input: 0.0C

pH input: pH 0.00 to 14.00
Temperature input: 0.0 to 100.0C

EVT3reset pH input: pH 0.00

Temperature input: 0.0C

pH input: pH £4.00
Temperature input: £10.0C

EVT3 hysteresis type Reference Value

c o FLk Medium Value
[ l_ """
o i Reference Value
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pH input: pH 0.00 to 4.00
Temperature input: 0.0 to 10.0°C

Character Setting Item, Setting Range Factory Default Data
FZdFo |EVT3ONside pH input: pH 0.10
LA o Temperature input: 1.0°C
pH input: pH 0.00 to 4.00
Temperature input: 0.0 to 10.0°C
FZdFL |EVT3 OFF side pH input: pH 0.10
LE D Temperature input: 1.0°C

EVT3 ON delay time \ 0 sec.
Setting range: 0 to 10000 sec

EVT3 OFF delay time \ 0 sec.
Setting range: 0 to 10000 sec

EVT3 proportional cycle ‘ 30 sec.

Setting range: 1 to 300 sec

EVT3 output high limit | 100%

Setting range: EVT3 output low limit to 100%

EVT3 output low limit ‘O%

Setting range: 0% to EVT3 output high limit

Output ON time when EVT3 output ON ‘ 0 sec.

Setting range: 0 to 10000 sec

Output OFF time when EVT3 output ON ‘ 0 sec.

Setting range: 0 to 10000 sec

‘ No action
: No action
L EVT4 type
. |EVT3 pH input error alarm band pH 0.00
DD |when EVTLI output ON
Setting range: pH 0.00 to 14.00
EVT3 pH input error alarm time 0 sec.

when EVTL] output ON

Setting range: 0 to 10000 seconds or minutes

EVT3 pH input error alarm band pH 0.00
when EVTLJ output OFF

Setting range: pH 0.00 to 14.00
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: Temperature input High/Low limits independent

action

Setting Item, Setting Range Factory Default Data
EVT3 pH input error alarm time 0 sec.
when EVTLJ output OFF
Setting range: 0 to 10000 seconds or minutes
EVT3 cycle variable range ‘ 50.0%
Setting range: 1.0 to 100.0%
EVT3 cycle extended time ‘ 0 sec.
Setting range: 0 to 300 seconds
EVT3 pH fluctuation alarm time \ 0 hours
Setting range: 0 to 72 hours
EVT3 pH fluctuation alarm band \ pH 0.00
Setting range: pH 0.00 to 14.00
-Li} | EVT3High/Low limits pH input: pH 0.00
il | independent lower side band Temperature input: 0.0°C
pH input: pH 0.00 to 14.00
Temperature input: 0.0 to 100.0C
£d_H | EVT3High/Low limits pH input: pH 0.00
000 | independent upper side band Temperature input: 0.0C
pH input: pH 0.00 to 14.00
Temperature input: 0.0 to 100.0°C
EVT3 hysteresis pH input: pH 0.10
Temperature input: 1.0°C
pH input: pH 0.00 to 4.00
Temperature input: 0.0 to 10.0C
12.12 EVT4 Action Group
Available only when EVT3, EVT4 outputs (EVT3 option) are/is ordered.
Character Setting Item, Setting Range Factory Default Data
£y HF  |EVT4type No action
o ok e i=i-i-i-i-* No action
FH L1k pH input low limit action
HH _Hi_L pH input high limit action
I EMFL: Temperature input low limit action
1 £MPH: Temperature input high limit action
£ Rzl Error output
FR! LIt Fail output
£ i £ Lk Cleansing output
£ F UL 1L pH input error alarm output
£ " AL pH fluctuation alarm output
FH _HL: pH input High/Low limits independent action
TEMHL
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Character Setting Item, Setting Range Factory Default Data
ERyHLD |EVT4 value pH input: pH 0.00
inon Temperature input: 0.0C
pH input: pH 0.00 to 14.00
Temperature input: 0.0 to 100.0C

EFSLE1  |EVT4 proportional band pH input: pH 0.00
Chnnn Temperature input: 0.0C
pH input: pH 0.00 to 14.00
Temperature input: 0.0 to 100.0C
EHRST  |EVT4reset pH input: pH 0.00
R Temperature input: 0.0C
pH input: pH £4.00
Temperature input: £10.0C
Fudl F EVT4 hysteresis type Reference Value
T-1 i o Fi_t Medium Value
- Fi_: Reference Value
FHdF=  |EVT4 ONside pH input: pH 0.10
R Temperature input: 1.0°C
pH input: pH 0.00 to 4.00
Temperature input: 0.0 to 10.0°C
EHdFL  |EVT4 OFF side pH input: pH 0.10
oo Temperature input: 1.0C

pH input: pH 0.00 to 4.00
Temperature input: 0.0 to 10.0°C

EVT4 ON delay time | 0sec.
Setting range: 0 to 10000 sec

EVT4 OFF delay time \ 0 sec.
Setting range: 0 to 10000 sec

EVT4 proportional cycle \ 30 sec.
Setting range: 1 to 300 sec

EVT4 output high limit | 100%
Setting range: EVT4 output low limit to 100%

EVT4 output low limit | 0%

Setting range: 0% to EVT4 output high limit

Output ON time when EVT4 output ON ‘ 0 sec.
Setting range: 0 to 10000 sec

Output OFF time when EVT4 output ON ‘ 0 sec.
Setting range: 0 to 10000 sec
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Character

Setting Item, Setting Range Factory Default

Data

[y I U NS

Do

EVT4 pH input error alarm EVTL] type No action

il EVT1 type
2l EVT2 type
=0 1 EVT3type
i : No action

L
!

AN
i‘-\- ?"- 3=

EVT4 pH input error alarm band
when EVTL] output ON

pH 0.00

Setting range: pH 0.00 to 14.00

EVT4 pH input error alarm time 0 sec.

when EVTLJ output ON

Setting range: 0 to 10000 seconds or minutes

Tyl EVT4 pH input error alarm band pH 0.00
000 |when EVTL] output OFF
Setting range: pH 0.00 to 14.00
EVT4 pH input error alarm time 0 sec.

when EVTL] output OFF

Setting range: 0 to 10000 seconds or minutes

EVT4 cycle variable range ‘ 50.0%
Setting range: 1.0 to 100.0%

EVT4 cycle extended time ‘ 0 sec.
Setting range: 0 to 300 seconds

EVT4 pH fluctuation alarm time \ 0 hours

Setting range: 0 to 72 hours

EVT4 pH fluctuation alarm band \ pH 0.00

Linoo Setting range: pH 0.00 to 14.00
EH_LI1 | EVT4 High/Low limits pH input: pH 0.00
1000 | independent lower side band Temperature input: 0.0°C

pH input: pH 0.00 to 14.00
Temperature input: 0.0 to 100.0C

EVT4 High/Low limits
independent upper side band

pH input: pH 0.00
Temperature input: 0.0°C

pH input: pH 0.00 to 14.00
Temperature input: 0.0 to 100.0°C

EVT4 hysteresis pH input: pH 0.10

Temperature input: 1.0C

pH input: pH 0.00 to 4.00
Temperature input: 0.0 to 10.0C
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12.13 Basic Function Group

Character Setting Item, Setting Range Factory Default Data

Lo/l |Set value lock Unlock
EEE | FFFFEL Unlock

.': i: Lock 1

Locivc: Lock 2

{3 Lock 3

Ll | Communication protocol Shinko protocol
| Na i Shinko protocol
MODBUS ASCII mode

Moz d R MODBUS RTU mode

Yol ! |Instrument number o
Setting range: 0 to 95

Communlcatlon speed \ 9600 bps
51 9600 bps

: 19200 bps

: 38400 bps

Data bit/Parity 7 bits/Even
. 8 bits/No parity

i 7 bits/No parity

{ i 8 bits/Even

7 bits/Even

L I 8 bits/Odd

-'i k7 bits/Odd

r'::'aw_n\!i_

Y
R =Y R

| 1 bit

11 bit
: 2 bits

! Transmlssmn output 1 type ‘ pH transmission
_i_{_: pH transmission

: Temperature transmission

: EVT1 MV transmission

: EVT2 MV transmission

: EVT3 MV transmission

i1 EVT4 MV transmission

wgls
It

gl
bt

nple O
P T

lu.ll [
e

H | | Transmission output 1 pH transmission: pH 14.00
(g high limit Temperature transmission: 100.0°C
MV transmission: 100.0%
pH transmission: Transmission output 1 low limit to pH 14.00
Temperature transmission: Transmission output 1 low limit to

100.0C
MV transmission: Transmission output 1 low limit to 100.0%
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Character

Setting Item, Setting

Factory Default
Range y

Data

Transmission output 1 pH transmission: pH 0.00
low limit Temperature transmission: 0.0°C
MV transmission: 0.0%

pH transmission: pH 0.00 to Transmission output 1 high limit

Temperature transmission: 0.0C to Transmission output 1 high
limit

MV transmission: 0.0% to Transmission output 1 high limit

Transmission output 2 type| Temperature transmission

i . pH transmission

: Temperature transmission
: EVT2 MV transmission

: EVT3 MV transmission

i EVT4 MV transmission

Ty

1
o3z
]

-t-..

o

Transmission output 2 pH transmission: pH 14.00
high limit Temperature transmission: 100.0°C
MV transmission: 100.0%

pH transmission: Transmission output 2 low limit to pH 14.00
Temperature transmission: Transmission output 2 low limit to
100.0C
MV transmission: Transmission output 2 low limit to 100.0%

Transmission output 2 pH transmission: pH 0.00
low limit Temperature transmission: 0.0°C

MV transmission: 0.0%

pH transmission: pH 0.00 to Transmission output 2 high limit
Temperature transmission: 0.0C to Transmission output 2 high

limit

MV transmission: 0.0% to Transmission output 2 high limit
TReh Transmission output 1 Last value HOLD
=EFHL status when calibrating

&£ FH: Last value HOLD

S £ H: Set value HOLD

Hi Hi_: Measured value

Transmission output 1 pH transmission: pH 0.00

value HOLD when Temperature transmission: 0.0°C

calibrating MV transmission: 0.0%

pH transmission: pH 0.00 to 14.00
Temperature transmission: 0.0 to 100.0°C

MV transmission: 0.0 to 100.0%

iy
Ly

o
=

Transmission output 2 Last value HOLD
status when calibrating

&£ FH: Last value HOLD
" H: Set value HOLD

=7
£l

o

" Hi_i Measured value
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Setting Item, Settin
Character gRange 9 Factory Default Data
Transmission output 2 pH transmission: pH 0.00
value HOLD when Temperature transmission: 0.0°C
calibrating MV transmission: 0.0%

pH transmission: pH 0.00 to 14.00
Temperature transmission: 0.0 to 100.0°C
MV transmission: 0.0 to 100.0%

Backlight selection All are backlit.

L i All are backlit.

pH Display

& Temperature Display

_i Action indicators

: pH Display + Temperature Display

i pH Display + Action indicators

: Temperature Display + Action indicators

n

x|

| Red
k Green
Red
oL L Orange
~HLR_: pH color changes continuously.

pH color reference value \ pH 7.00
Setting range: pH 0.00 to 14.00

pH color range \ pH 2.00
Setting range: pH 0.10 to 14.00
Backlight time \ 0 minutes
3 Setting range: 0 to 99 minutes
mERNL Bar graph selection | No indication
—i-i-i-i-i i=i-i-i-I-* No indication
T Rzl I Transmission output 1

: Transmission output 2

=N ik Enabled

Temperature Display when no Unlit
temperature compensation

=F FTTT Uniit

-7 i i Reference temperature

Number of cleansing cycles \ 0 (Continuous cleansing)
Setting range: 0 to 10 (0: Continuous cleansing)

Cleansing interval \ 360 minutes

Setting range: 60 to 3000 minutes
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Character Setting Item, Setting Range Factory Default Data
=71 M_ |Cleansing time 600 sec.
Setting range: 1 to 1800 seconds
Restore time after cleansing 600 sec.
Setting range: 1 to 1800 seconds
Transmission output 1 Last value HOLD
status when cleansing
} Last value HOLD
Set value HOLD
L i I Measured value
Transmission output 1 value pH transmission: pH 0.00
HOLD when cleansing Temperature transmission: 0.0°C
MV transmission: 0.0%
pH transmission: pH 0.00 to 14.00
Temperature transmission: 0.0 to 100.0C
MV transmission: 0.0 to 100.0%
Transmission output 2 Last value HOLD
status when cleansing
=EFH _ Last value HOLD
~E7 Hl_: Set value HOLD
~v H 1k Measured value
Transmission output 2 value pH transmission: pH 0.00
HOLD when cleansing Temperature transmission: 0.0°C
MV transmission: 0.0%
pH transmission: pH 0.00 to 14.00
Temperature transmission: 0.0 to 100.0C
MV transmission: 0.0 to 100.0%
" pH input error alarm time unit ‘ Second(s)
S E SEcii i Second(s)
i Minute(s)
12.14 Zero/Slope Indication Group
Character Setting Item, Indication Range Factory Default Data

Zero indication 0.0 mV

Indication range: Voltage equivalentto pH +1.5

Slope indication 59.2 mV

Indication range: Voltage equivalent to pH 0.00 to 14.00
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12.15 Error Code List

If any error occurs, its error code will flash on the Temperature Display.

Error Error Error . L.
Code Type Conients Description Occurrence
[=grn iy Error Response When calibrating, the response
o Speed Error of the pH Combined Electrode
Sensor is slow.
When the difference between
the input and each of the 1st
and 2nd solutions are within pH
+1.50, and input fluctuation is
over pH £0.05 (in 10 seconds
of assessment cycles) for 5
minutes, this is assumed to be
an error.
However, if input fluctuation is
less than or equal to pH %0.05,
this is assumed to be within the
normal range.
£ Error Electrode When calibrating, sensitivity of
T Sensitivity the pH Combined Electrode When
Error Sensor has deteriorated. calibrating
The difference between 1st and
2nd standard solution value
after calibration is less than or
equal to pH 2.00.
SiZ 13 |Error | Asymmetry When calibrating pH 7, the
- Potential Error | difference in electromotive force
between the sensor-measured
value and standard value
exceeds the equivalent of pH
+1.50.
[geni N Error Standard The specified standard solution
S Solution Error has not been used.
When pH *1.50 is exceeded
for the 1st and 2nd solutions.
[ Error Solution Tem- When temperature is 55°C or
""""" perature Error | more at pH 10 solution.
Fail Temp. Sensor | Temperature sensor lead wire is
Burnout burnt out.
Fail Temp. Sensor | Temperature sensor lead wire is
Short-circuited | short-circuited.
——— : When
Ei 2 Error Outside Temp. | Measured temperature has measurin
Compensation |exceeded 110.0°C. uring
or calibrating
Range
EiZiZy | Error Outside Temp. | Measured temperature is less
Compensation |than 0.0C.
Range

(Abbreviation: Temp: Temperature)
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For any inquiries about this unit, please contact our agency or the

vendor where you purchased the unit after checking the following.

[Example]
* Model ------------ AER-102-PH
e Serial number  -------eemmmemeen No. 195F05000

In addition to the above, please let us know the details of the
malfunction, or discrepancy, and the operating conditions.

SHINKO TECHNOQOS CO., LTD.
OVERSEAS DIVISION
Head Office: 2-5-1, Senbahigashi, Minoo, Osaka, 562-0035, Japan

[URL] https://shinko-technos.co.jp/e/ Tel: +81-72-727-6100
[E-mail] overseas@shinko-technos.co.jp Fax: +81-72-727-7006

No. AER11PHE10 2025.04
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