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Preface

Thank you for purchasing Pro-face’s PRO-iO2 module. The PRO-iO2 isan easy-to-
uselogic relay control modulethat containsavariety of useful features. Also, the PRO-
102 Editor softwareletsyou easily modify logic program functions (Caendar, timer,
counter, input/output), making thismoduleuseful infieldsasdiverseas Factory Automa:
tion (Machineassembly, etc.), Building Automation (Electric power control, air condi-
tioning, etc.) aswell asin agriculture, amusement parks, and others.

Pleaseread thismanual carefully asit explains, step by step, how to use the PRO-i02
module correctly and safely. Also, be sureto read thismanud to fully understand the
PRO-i02 modul € sfeaturesand correct install ation procedures.

<Notice>
/ 1) Itisforbiddento copy the contents of thismanual, inwholeor in part, except for \
theuser’spersona use, without theexpresspermission of Digital Electronics
Corporation of Japan.
2) Theinformation providedinthismanual issubject to changewithout notice.
3) Thismanua hasbeen written with care and attention to detail. However, should

youfind any errorsor omissions, please contact Digital ElectronicsCorporation
andinformthemof your findings.

4) Pleasebeawarethat Digital Electronics Corporation shall not be held liableby
the user for any damages, losses, or third party clamsarising from any useof this
product.

\_ %

All Company/Manufacturer names used inthismanual aretheregistered trademarks of
the respective companies.
© 2005 Digitd ElectronicsCorporation
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Essential Safety Precautions

Thismanual includes proceduresthat must befollowed to operate the PRO-1O2 unit
correctly and safely. Be sureto read thismanual and any rel ated materia sthoroughly to
understand the correct operation and functionsof thisunit.

B Safety Icons
Throughout thismanual thefollowing iconsare provided next to PRO-iO2 operation

proceduresrequiring specid attention, and provide essentia safety information. These
iconsindicatethefollowinglevelsof danger:

A hazardoussituation that will resultin seriousinjury or even
& DANGER deathif instructionsarenot followed.

A potentialy hazardoussituationthet could resultinseriousinjury
&WARN"\'G or evendeathif ingtructionsarenct followed.

A potentially hazardoussituation that could resultinminor
& CAUTION [ injury or equipment damageif instructionsarenot followed.

A DANGER

* An emergency stop circuit and an interlock circuit should
be constructed outside of this unit. Constructing these
circuits inside this unit may cause a runaway situation,
system failure, or an accident due to unit failure.

* A breakdown or malfunction in the output relay can lead
to the output signal remaining ON or OFF. To prevent a
unit malfunction, be sure to install an external circuit or
device that will monitor the signal status and guarantee
system operation safety.

» Systems using this unit should be designed so that out-
put signals which would cause a serious accident are
monitored from outside the unit.

PRO-i02 User Manual
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/ANADANGER

* This unit is designed to be a general-purpose device for
general industries and is neither designed nor produced
to be used with equipment or systems in potentially life-
threatening conditions. Be sure to contact your local PRO-
102 distributor if you are considering using this unit for
special purposes, including nuclear power control devices,
electric power devices, aerospace equipment, medical life
support equipment, or transportation vehicles.

AWARNING

* Whenever installing or dismantling wiring, or conduct-
iIng maintenance or inspections, be sure to disconnect
this unit’s power cord to prevent the possibility of an
electric shock or fire.

* Do not disassemble or redesign this unit, since it may
lead to an electric shock or fire.

e Do not use this unit in an environment that contains flam-
mable gases, since an explosion may occur.

* Do not use this unit in an environment that is not specified
in either the Installation Guide or this manual. Otherwise,
an electric shock, malfunction or other failure may occur.

» Because of the possibility of an electric shock or mal-

function, do not touch any power terminals while the unit
IS operating.

/A CAUTION

e« Communication cables or 1/O signal lines must be wired
separately from the main circuit (high-voltage, high-current
line), high-frequency lines such as inverter lines, and power
lines. Otherwise, a malfunction may occur due to noise.

* Be sure to install this unit according to directions in the

Installation Guide and this manual. Improper installation
may cause the unit to malfunction or fail.

PRO-i02 User Manual
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/A CAUTION

 Be sure to wire this unit according to directions in the
Installation Guide and this manual. Improper wiring may
cause the unit to malfunction or fail.

Do not allow foreign substances, including chips, wire
pieces, water or liquids to enter inside this unit’s case. Oth-
erwise, a malfunction, failure, electric shock, or fire may
occur.

» Be sure this unit is operated only by personnel trained
in control system programming and design.

e Do not touch this unit with wet hands or wipe it with a
wet cloth. Doing so may cause an electric shock or a
fire.

* Be sure to install a fuse, breaker etc. in each of the power,
input and output circuits. Failure to do so can lead to a
fire if an overload occurs.

 Power and voltage specifications vary depending on the
PRO-iO2 unit’s model type. Be sure to read the direc-
tions in the Installation Guide and this manual before
turning this unit’s power ON.

* When disposing of this unit, be sure to do so according
to your country’s standards for industrial waste disposal.

B To Prevent PRO-iO2 Module Damage
» Donot operatethismoduleether indirect sunlight or excessively dusty or dirty
environments.

* Becausethismoduleisaprecisioninstrument, do not storeor useit inlocations
where excessive shocksor vibration may occur.

» Donot cover thismodul € sventilation holes, or operateit in an environment that
may causeit to overheat.

» Do not operate thismodulein locationswhere sudden temperature changescan
cause condensationtoforminsdethemodule.

*  Donot usepaint thinner or organic solventsto cleanthismodule.

6 PRO-i02 User Manual
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Documentation Conventions

Thelist bel ow describesthe documentati on conventionsused in thismanual.

Symbol Meaning

Indicates importantinformation or procedures that must be followed

= for correct and risk-free software/device operation.
Important
%\I\ote: Provides useful or important supplemental information.
2]
i Indicates useful or important supplemental information.

Refers to useful or important supplemental information.

PRO-i0O2 User Manual 7
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PRO-102 Module Model Numbers

Thefeaturesof each PRO-iO2 module (1/0 points, LCD screen, etc.) will vary depending
onthemodd . Also, certain modules can be connected to 1/O extension modules.

Model No.of /0 | LCD Display _
Number Power Supply Points Screen I/0 Extension Module
DR2-B121BD 24\DC 8/4 Yes Not connectable
DR2-B201BD 24\DC 12/8 Yes Not connectable
DR2-D101BD 24\DC 38142 No Not connectable
DR2-D201BD 24\DC 12/8 No Not connectable
DR2-B121FU 100VAC to 240VAC 8/4 Yes Not connectable
DR2-B201FU 100VAC to 240VAC 12/8 Yes Not connectable
DR2-D101FU | 100VAC to 240VAC 6/4 No Not connectable
DR2-D201FU | 100VAC to 240VAC 12/8 No Not connectable
DR3-B101BD 24\DC 6/4 Yes Connectable
DR3-B261BD 24\DC 16/10 Yes Connectable
DR3-B101FU | 100VAC to 240VAC 6/4 Yes Connectable
DR3-B261FU | 100VAC to 240VAC 16/10 Yes Connectable

Even though L CD display-equipped PRO-iO2 modules can be programmed using

X only the screen display, the easy-to-use PRO-iO2 Editor software (sold sepa-
rately) isrecommended for programming.

e Prior to downloading your logic program to the PRO-iO2 unit you can test and
debug logic programs via the PRO-iO2 Editor’s simulation feature.

Toidentify Model Numbers:

DR * - * #% 1 =« Code Meaning
BD: 24VCD
FU: 100VAC to 240VAC
Number of 1/0 points
B: Equipped with LCD display
D: Not equipped with LCD display
XT: Extension 1/0 module
2: Extension I/O module cannot
be connected.
3: Extension I/O module can be

connected.

PRO-i02 User Manual
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Extension Module Model Numbers

B PRO-iO2 I/0O Extension Module Models

The PRO-i02 1/0 extension modul € snumber of input/output pointsvariesdepending
onthemode number.

For how toidentify themodel of your PRO-iO2 module, refer to thefollowing section
on“Mode Identification”

Model Number Voltage No. of Input/Output Points
DR3-XT61BD 24\DC 412
DR3-XT141BD 24\DC 8/6
DR3-XT61FU 100VAC to 240VAC 42
DR3-XT141FU 100VAC to 240VAC 8/6

B When Connecting Modules

A\ CAUTION

* Be sure to follow the connection instructions given in the
module’s Installation Guide and in the User Manual. Con-
necting modules with incompatible electrical specifications
may lead to a module malfunction or breakdown.

When connecting amain moduleto an extension module, be surethe extenson modul€'s
model number isDR3-****** gnd hasthe same power supply voltagerating (AC or
DC) asthemain module.

Thefiguresgivenbd ow arethenumber of input/output pointsavailablewhenthel /O extension
moduleisconnected tothe PRO-IO2 mainmodule.

Model DR3-XT61BD | DR3-XT141BD | DR3-XT61FU | DR3-XT141FU
DR2-B121BD - - -
DR2-B201BD - - -
DR2-D101BD - - -
DR2-D201BD - - -
DR2-B121FU - - -
DR2-B201FU - - -
DR2-D101FU - - -
DR2-D201FU - - -
DR3-B101BD 10/6 14/10
DR3-B261BD 20/12 24/16 - -
DR3-B101FU - - 10/6 14/10
DR3-B261FU - - 20112 2416

* Only one extension I/0O module can be connected.
Two or more modules cannot be connected at the same time.

Qlk\lzte:
X2

PRO-i02 User Manual 9
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PRO-102 Editor

PRO-iO2 Editor isaWindows®-based, easy-to-use softwarethat hasthefollowing
features.

o 2editmodes:
- Ladder Logic
- Electrical Circuit Diagram Method
» Logicprogramsmulationfesture
» UseaPCtomonitor PRO-iO2 module operation
» Transfer circuit datafrom the PC to the PRO-iO2 module, or vice-versa
* ProgramValidation Check
* Creation of Display Messages
For PRO-iO2 Editor details,
ST “ PRO-i02 Editor Operation Manual”

Model Number Identification

Themode number of a PRO-102 modul e can beidentified using the marking on the
side pand of the PRO-i0O2 unit (see below).

Model No.

10 PRO-i02 User Manual
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Optional Items

Thefollowing tables describe PRO-iO2 rel ated software and optional items. Please
notethat all optional itemsare sold separately.

B Editor Software

Name Model Description
PRO-i02 Editor DR2-SFT01 |Forlogic program development

B Options
Name Model Number Description
PRO-i02 Data DR2-CBLO1 Connects a PRO-i02 module to the PC to transfer logic
Transfer Cable programs.
PRO-02 Used with DR*-B***** models to backup (save) logic
DR2-MEMO01  [programs. Can copylogic programs to other
Memory Pack .
DR*-B*****-type PRO-i02 modules.
DR3-XT61BD 24\DC ext'en3|on I/O module, equipped with 4 input and
2 output points.
24 \IDC extension 1/0 module, equipped with 8 input and
, DR3-XT141BD
PRO-i02 I/0 6 output points.
Extention module i [ i
DR3-XTE1FU 100VAC to 240 VAC ext('ansmn I/0 module, equipped with
4 Inputand 2 Output points.
100VAC to 240 VA ion | I i ith
DR3-XT141EU 00VAC to 240 Cext§n3|on /O module, equipped wit
8 Input and 6 Output points.

B Usage Environment

PRO-iO2 Editor

Development
Environment

=
[CETTRER B I e AR WS Lo Y NO) I =0 29

10 Row(s) / 120 | 98

o

=3 FooM | hao |

PRO-i02

Data Transfer Cable PRO-i02
% Memory Pack

PRO-i0O2 Module

00 66666666

WK LN PR
Q0000000
[

PRO-i02

—— 1/O Extension module
00000 O

o,

00 00 00 00 2029 209 209
& o d ok oF o

PRO-i02 User Manual 11



Preface

UL/c-UL Application Notes

ModulesDR2-B121BD, DR2-B201BD, DR2-D101BD, DR2-D201BD, DR2-
B121FU, DR2-B201FU, DR2-D101FU, DR2-D201FU, DR3-B101BD, DRS3-
B261BD, DR3-B101FU, DR3-B261FU, DR3-XT61BD, DR3-XT141BD, DR3-
XT61FU and DR3-XT141FU are UL/c-UL listed products.

UL FileNo. E220851

DR2-B121BD (UL RegistrationModel No. :DR2-B121BD)
DR2-B201BD (UL Registration Model No. :DR2-B201BD)
DR2-D101BD (UL Registration Model No. :DR2-D101BD)
DR2-D201BD (UL Registration Model No. :DR2-D201BD)
DR2-B121FU (UL Registration Model No. :DR2-B121FU)
DR2-B201FU (UL Registration Model No. :DR2-B201FU)
DR2-D101FU (UL Registration Model No. :DR2-D101FU)
DR2-D201FU (UL Registration Model No. :DR2-D201FU)
DR3-B101BD (UL Registration Model No. :DR3-B101BD)
DR3-B261BD (UL Registration Model No. :DR3-B261BD)
DR3-B101FU (UL RegistrationModel No. :DR3-B101FU)
DR3-B261FU (UL Registration Model No. :DR3-B261FU)
DR3-XT61BD (UL Registration Model No.:DR3-XT61BD)
DR3-XT141BD (UL Registration Model No. :DR3-XT141BD)
DR3-XT61FU (UL Registration Model No. :DR3-X T61FU)
DR3-XT141FU (UL Registration Model No. :DR3-X T141FU)

The PRO-102 module and PRO-102 extension /O module conform to thefollowing
standards.
B UL508 Electrical Control Systems for Industry

B CAN/CSA-C22.2, N0.142-M1987 (c-UL listed) Electrical Control
Systems for Industry

<Notes>

Notethefollowing pointswhen applying for UL certification of equipment onwhicha
PRO-i02 module or PRO-iO2 extension 1/O moduleisinstalled.

B ThePRO-iO2 moduleisdesigned to beused only when installed in other equip-
ment

B [fthemoduleisinddledinanareawithnoair conditioningsysem, besuretoingdlitina
vertical pand usngaDIN rail or mountingholes
Also, besurethemoduleisingaled soitisat least 100 mm away from any adja
cent structures or devices. If these requirements are not met, the heat generated by
themodul € sinternal components may causethe moduletofail to meet UL standard
requirements.

12 PRO-i02 User Manual
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B The power supply connected to the module must beaUL/c-UL approved Class 2
power supply moduleor Class 2 transformer*.
When aPRO-i02 module under |oad is operated with asingle power supply, the
amount of current consumption and full-load current of the [/O modulesmust be
within therated load of aClass 2 power supply module or aClass 2 power supply
transformer.
Beawarethat the number of pointswhich can beturned ON simultaneously may be
limited, depending on theamount of |oad and theload current value.

*1 Class 2 power supplies and Class 2 transformers should not exceed an output of
30V, and at 8A or less, should not exceed 100VA. (National Electrical Code)

CE Marking Notes

ModulesDR2-B121BD, DR2-B201BD, DR2-D101BD, DR2-D201BD, DR2-
B121FU, DR2-B201FU, DR2-D101FU, DR2-D201FU, DR3-B101BD, DR3-
B261BD, DR3-B101FU, DR3-B261FU, DR3-XT61BD, DR3-XT141BD, DR3-
XT61FU and DR3-XT141FU are CE marked productsthat conform to EMC direc-
tives EN55011 Class B, EN61000-6-2 and EN61131-2.

PRO-i02 User Manual 13
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Chapter

1. General Specifications

2. Part Names and Functions

3. External View and Dimensions

1 Specifications

This chapter describes the general specifications, part names, and external view of

the PRO-iO2 module.

1.1

General Specifications

1.1.1 Electrical (Power)

B DRI BD (DC Power)

24\DC
Allowable Voltage Range 19.2VDC to 30VDC
Allowable Voltage Drop 1ms or less
DR2-+1x1BD 3W
DR2-+x201BD 6w
Power Consumption DR3-B1018D W
(With 1/O Extension Module) 8w
DR3-B261BD W
(With I/O Extension Module) 10W
In-Rush Current 30Aorless

Insulation Endurance

1500VAC  5mA  for 1 minute
(Between output terminals and DIN Rail)

Insulation Resistance

100MQ or higher at 500VDC
(Between output terminals and DIN Rail)

m DRI FU (AC Power)

Rated Voltage 100VAC to 240VAC
Allowable Voltage Range 85VAC to 264VAC
Rated Frequency 50Hz/60Hz
Allowable Frequency Range 47Hzto 63Hz
Allowable Voltage Drop 10ms or less
DR2-*1x1FU 7VA
DR2-*201FU 11VA
b c i DR3-B101FU 7VA
OWET =ONSUMPHON | \With 10 Extension Module) ~ 12VA
DR3-B261FU 12VA
(With IO Extension Module) 17VA
In-Rush Current 30Aorless

Insulation Endurance

1500VAC  5mA  for 1 minute
(Between output terminals and DIN Rail)

Insulation Resistance

100MQ or higher at 500VDC

(Between output terminals and DIN Rail)

PRO-i02 User Manual
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PRO-i02 Specifications

1.1.2 Environmental

Ambient Operating
Temperature

0°C to 55°C

Storage Temperature

-25°C t0 +70°C

Ambient Operating
Humidity

95%RH or less (No condensation)
Wet bulb temperature: 39°C or less

Storage Humidity

95%RH or less (No condensation)
Wet bulb temperature: 39°C or less

Pollution Level

Level 2

Atmospheric Pressure
(Operating Altitude)

800hPa to 1114hPa
(At2000m or less)

Vibration Endurance

IEC60068-2-6 Compliant
10Hzto 57Hz  0.075mm

57Hzto 150Hz  9.8m/s?
X, Y, Z directions 10 times each (80 minutes)

Shock Endurance

IEC60068-2-27 Compliant
(147m/s? 3 timesin X, Y, and Z directions)

Electrostatic Discharge
Immunity

Contact discharge 6kV
(IEC61000-4-2 level 3)

Electric Field Endurance

IEC61000-4-3 level 3

First Transient
Endurance

IEC61000-4-4 level 3

Surge Endurance

IEC61000-4-5 level 3

1.1.3 Structural

Ratings

IP20

Cooling Method

Natural air circulation

Weight

DR2-B121xx : 250qg or less
DR2-B201== : 380g or less
DR2-D101+* : 220g or less
DR2-D201** : 350g or less
DR3-B101=* : 250 or less
DR3-B261+* :400g or less
DR3-XT61** : 1259 or less
DR3-XT 141** : 220g or less

DR*-*x1%1*x*
W71.2[2.80] x D90.0[3.54] x H57 4[2.26] mm(in]

DR#*-%2% 1% *
W124.6[4.91] x D0.0[3.54] x H57 4[2.26] mm(in]

External Dimensions

DR3-XT 6 1%+
W35.5[1.40] x D90.0[3.54] x H54.0[2.13] mm[in]

DR3-XT 141+
W72.0[2.83] x D90.0[3.54] x H54.0[2.13] mm(in]

1-2
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1.1.4 DC Input (DRI BD)

PRO-i02 Specifications

Model Number MtolAHtoIR BtoIG
Input Voltage 24VDC
Rated Current 4mA

Input Impedance 7.4kQ (at ON) 12kQ (at ON)

6 Points (DR*-x101BD)

8 Points (DR2-B121BD)

12 Points (DR2-+201BD)
No- of Input Points 16 Points (DR3-B2618D)
4 Points (DR3-XT61BD)
8 Points (DR3-XT 141BD)
ON Voltage 15VDC or more 15VDC or more
Operating Voltage (2.20mAor more) (1.20mAor more)
OFF Voltage 5VDC or less 5VDC or less
(0.75mAor less) (0.45mAor less)
Input Delay OFF _ ON [0.3ms (FAST)/3ms (SLOW)" 3ms (Fixed)

(Lettersin
parentheses indicate| oN _, OFF
filter setting)

0.5ms (FAST)/5ms (SLOW)™'|  5ms (Fixed)

Maximum FrequencyD2

1kHz -

Input Signal Display

via LCD (Models DR*-B**x*x*x* only)

Insulation Method

No insulation between input points, and between
input points and power supply

*1 The delay time varies depending on the input filter setting. This setting is common for

all points.

*2 The terminal s used for the high-speed counter are 11 (up counter) and 12 (down

counter).

B DROID BD Input Circuit (DC Input)
11to A, IHto IR IBto IG
/ PRO-i02
PRO-i02
—0 o i o °4
Internal
Internal —
T o Circuit
Circuit _
- _ < |
N . ﬂ+
PRO-iO2 User Manual 1-3



PRO-i02 Specifications

1.1.5 AC Input (DRGIII FU)

Input Voltage 100VAC to 240VAC
Rated Frequency 50/60Hz
Rated Current 0.6mA
Input Impedance 350kQ
6 Points (DR*-x101FU)
8 Points (DR2-B121FU)
No. of Input Points 12 Points (DR2-x201FU)
16 Points (DR3-B261FU)
4 Points (DR3-XT61FU)
8 Points (DR3-XT 141FU)
Operating Voltage ON Voltage 79VAC or more (0.1750mA or more)
OFF Voltage 40VAC or less (0.05mAor less)
Input Delay OFF _, ON 50ms
ON . OFF 50ms
Input Signal Display via LCD (Models DRx-B**x*x*+ only)

No insulation between input points,

Insulation Method
nsulation Metho and between input points and power supply

B DRI FU Input Circuit (AC Input)

11to1G
PRO-i02

- - 1

Internal
Circuit i

|
|
L

1-4 PRO-iO2 User Manual



PRO-i02 Specifications

1.1.6 Analog Comparator Input

No. of Input Channels

DR2-D201BD 2(IB,IC)

DR*-B1*1BD 4 (IB,IC,ID,IE)

DR*-B2*1BD 6 (IB,IC,ID,IE,IF,IG)

Input Voltage Range 0Vto 10V
Resolution 8 bits
Full-scale value +5% (at 25°C)
Accuracy
Full-scale value +6.2% (at55°C)"
Absolute Max Input 30VDC (Voltage)
Input Filter None
Conversion Time Unitcycle time
Input Impedance 12kQ

Insulation Method

No insulation between analog input points,
and between analog input section and power supply

Cable Length

10 m max. (Shielded cable)

*1 This accuracy may not be possibleif thereis a large amount of noise.

Analog

B Analog Input Circuit

B lolG PRO-i02

Output
Device

Internal
Circuit

PRO-iO2 User Manual
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PRO-i02 Specifications

1.1.7 Relay Output

Output

Q1t0Q8,QBtoQE |  Q9,QA QF,QG

Rated Output Voltage

5VDC to 30VDC, 24VAC to 250VAC

4 Points (DR*-* 1% 1%x)

8 Points (DR2-+201++)
No. of Output Points 10 Points (DR3-B261*x*)
2 Points (DR3-XT61%%)
6 Points (DR3-XT 141++)

Load Current 8A/1 Point | 5A/1 Point
Common Independent Common”™”

Mechanical Lifetime

10 million operations

Electrical Lifetime

100,000 operations at contact rated load

Min. Open/Close Load

12V, 10mA

Built-in Fuse

None

Voltage Endurance

4kV (IEC60947-1, IEC60664-1)

Output Signal Display

via LCD (Models DRx-B**+*xx only)

Short Circuit Protection None
Overvoltage and. None
Overcurrent Protection
OFF 5 ON 10ms or less
Output Delay
ON 5 OFF 5msorless

*1 For DR3-B261**, Q8, Q9, and QA share a single common terminal.

For DR3-XT141**, each of QB-QC, QD-QE, and QF-QG uses a single common

terminal respectively.

B Relay Output Circuit

PRO-i02

Internal

V+
Internal
Circuit

’—Q Q* (1)
A Call —\

o | p) Q* (2)

Circuit

N
N
L
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PRO-i02 Specifications
B Relay Durability Curves

& For aload current of 8A (Q1l to Q8, QB to QE)

Relay Lifetime Performance (24VDC/250VAC)

1000
500
300
200
S 100 \\
x \
wn \\\ \
= RANVEAN
o 50 \\\
= AN
° N\ 250 VAC cos g=1
o 30 h N~
o 20 NN N~ _ 24VDC L/R=1ms
@) \ \ ~
: N ~Z
(@] N ~
2 \\ N \ \\\k
10 N e
> ~~
- e T 250 VAC cos ¢=0.7
) - T =24 VDC L/R=7mS
B o 250 VAC cos @ =0.4
3 .=~ 24 VDC L/R=15ms
2
1

0 1 2 3 4 b 6 1 8 9 10

Load Current (A)
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PRO-i02 Specifications

No. Of Operations (x 10%)

@ For a load current of 5A (Q9, QA, QF, QG)

Relay Lifetime Performance (250VAC)

1000

500 3\

300 1\
2\

K
200 N
\

100 ™

o
=)
7
/

o

S

/
/

N
o

/

/
/
/
;
l"'
l"
,
:
,

—_
o

cos @=1
|

“~cos 9=0.7

3cos @=0.4

0 1 2 3 4 5

Load Current (A)
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PRO-i02 Specifications

1.2 Part Names and Functions

This section describes the names and functions of each part of the PRO-i02

module (DR*-B*****)

(1) Moduleattachment tab (Retracting type) %%E\%ﬁ
Used to fasten the main module to the panel with [~ 7 Io5055500
ascrew. /

(2) Power terminals o — | ()

(3) LCDdisplay screen B/I;@

(4) Input terminals* c0o006@ cr/@
Depending on the model, PRO-iO2 modules i—
have 6, 8, 12 or 16 input terminals. ©0 90 90 ©©

(5) Connectorsfor PRO-iO2 Data Transfer Cable .)%j %
(DR2-CBL 01) and PRO-iO2 Memory Pack o) (9
(DR2-MEMO01)

(6) Menu/Ok button
Determines each setting or displays the menu screen.

(7) Shift button
Whilethis button is held down and any of the Menw/Ok button
and Z keysis pressed, aspecified function is executed.
The specified functions are displayed at the bottom of the
screen when the Shift button is pressed.
(8) Z keys(cursor keys)
Used to move the cursor position. It can also function asa
contact’s open/close button when creating/modifying alogic programs.
(9) DIN Rail detachment hook

Used when detaching the main module from aDIN rail.

(10) Relay output terminals

Depending on the model, the PRO-iO2 Modules have 4, 8, or 10 output
terminals.

(11) 1/0 Extension module interface connector "
Used to connect the PRO-iO2 module with an 1/0O extension module
(DR3-XT****x),

*1 The input terminals which can be used for the high-speed counter and analog com-
parator functions vary depending on the model. For details,

“1.1 General Specifications”

When the high-speed counter or analog comparator function is not used, these
terminals can be used as standard input terminals. Note that their input specifications
are different from other terminals. For details,

“1.1 General Specifications”
*2 For the models to which an /0O extension unit can be connected:
SEEOATETK “ About PRO-i02 1/0 Extension Module”
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PRO-i02 Specifications

This section describes the names and functions of each part of the PRO-102
module (DR*-D*****),

@

(2)
©)

(4)

©)

(6)

(")

M odule attachment tab (Retracting type) %% ﬁi)

Used to fasten the main module to the panel with | oo 53666566
a screw.

Power terminals 7@
Input terminals™ E
Depending on the model, PRO-iO2 modules '\\@

have 6 or 12 input terminals.

OO0 OO OO OO
Connectorsfor PRO-iO2 Data Transfer Cable ’“;\ )
(DR2-CBL01) é%r %
U/Run LED

RUN  : Flashes slowly (3 times/sec.)

STOP :Lights

Error "2 : Flashes quickly (5 times/sec.)

DIN Rail detachment hook

Used when detaching the main module from aDIN rail.

Relay output terminals

Depending on the model, the PRO-iO2 Modules have 4 or 8 output
terminals.

*1 The input terminals which can be used for the high-speed counter and analog com-
parator functions vary depending on the model. For details,

“1.1 General Specifications”

When the high-speed counter or analog comparator function is not used, these
terminals can be used as standard input terminals. Note that their input specifications
are different from other terminals. For details,

“1.1 General Specifications”
*2 For details about errors, SR “5. Error Messages”

1-10
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PRO-i02 Specifications

This section describes the names and functions of each part of the PRO-i0O2 /0
extension module (DR3-XT*****),

(1) Moduleattachment tab (Retracting type) @r(@ %}
Used to fasten the module directly to the panel with  |[o] ——
ascrew. 00060060

(2) Input terminals*

Depending on the model, the 1/0 extension modules
have 4 or 8 input terminals.

(3) Relay output terminals

ut
as.

Depending on the model, the 1/0 extension modules 299 229 222

have 2 or 6 output terminals. JEN !
(4) DIN Rail detachment hook @ & O

Used when detaching the main module from a DIN

Rail.

(5) Guidepin
Used as a guide when the I/O extension modules are
connected to the main module (PRO-i02).

(6) Main module connector
Connected to the main module (PRO-i02).

*1 The input terminals which can be used for the high-speed counter and analog com-
parator functions vary depending on the model. For details,
“1.1 General Specifications”

When the high-speed counter or analog comparator function is not used, these
terminals can be used as standard input terminals. Note that their input specifications
are different from other terminals. For details,

“1.1 General Specifications”

PRO-i02 User Manual 1-11



PRO-i02 Specifications

1.3 External View and Dimensions

This section provides the external view and dimensions of the PRO-iO2 module.

Unit: mm [in.]

44.411.75] —=
mJT
[

107.6 [4.24]
90.0 [3.54]

-  57.4[2.26]

-

a

b —

00 00000000

Pro-face ]

A4 A

>

100.0 [3.94]

00000 C

)\ 4

*1
2.1[0.08]

00 OO0 OO0 OO

t©

*1 DR2-D***** modules are not equipped with these operation buttons.

Externa dimensionsfor “a’ and “b” vary depending on the model, as shown

below:
DRI DRG[2MIM
a 71.2mm [2.80in.] 1246 mm [4.911in]
b 59.9mm [2.36in.] 113.3mm [4.46in]
Note: When attaching the PRO-iO2 module to a panel, extend the module's attachment

2] tabs. When attaching the PRO-iO2 module to a DIN rail, retract the module’s

attachment tabs.
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The following provides the external view and dimensions of the PRO-iO2 /O

extension module.

Unit: mm [in.]

I

External dimensionsfor “a” and “b” vary depending on the model, as shown

2.13in

PRO-i02 Specifications

)
] N
| 00000000
|
|
|
£ |
€5 i
Sa |
|
I
|
2029 200 209
|QB Qc Qb QE QF QG
| ' AN
| 1
I
|

below:
DR3-XT141** DR3-XT61**
a 720mm [2.83in] 355mm [140in]
b 60.0 mm [2.36in.] 25.0mm [0.98 in]

Gt

-~ b —»‘

ote. When attaching the PRO-iO2 1/O extension moduleto a panel, extend themodule's

s attachment tabs. When attaching the PRO-iO2 1/0 extension moduleto a DIN
rail, retract the module's attachment tabs.

PRO-iO2 User Manual
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1. Installation
2. Wiring

Chapter
2 Installation and Wiring

This chapter describes the installation and wiring procedures for the PRO-i02
module and PRO-iO2 |/O extension module.

2.1 Installation

This section describes the procedures and precautions for installing the PRO-i02
module and PRO-iO2 I/O extension module.

/A WARNING

Prior to installing the PRO-iO2 module or the PRO-iO2 1/0O
extension module, be sure to disconnect them from the
power supply to prevent an electric shock.

PRO-102 User Manual 2-1



Installation and Wiring

2.1.1 PanellInstallation

B Installing the PRO-iO2 Module
Usethedimens onsgiven below when drilling attachment holesinapane, and securethe
modulein place using M4 attachment screws. Therequired screw torqueis INem.
Wheningdlingthemodulein adirection other thanverticd (i.e. horizontal), besureto
ingtal acoolingfan.
Thedimensionsin parenthesesarefor the DR*-* 2**** modd.

Unit: mm[in.]
2-M4
LIES
= 00 66565566
§ -l 2-M4
8 “ v A [ |
= 00000 O \
00 00 0O oo/
v ey}

L J ©)

59.9 °7[2.36 ©0 (113.3 *C[4.46"))

B Module Orientation
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Installation and Wiring

B Installation Procedure (with PRO-iO2 1/0O Extension Module)

/A WARNING

Prior to connecting the I/O extension module, be sure to
disconnect the power to the main module (PRO-102). Oth-

erwise, a malfunction or breakdown may occur.

A\ CAUTION

Since the connector cover can pop open, insert the tip of a
flat-blade screwdriver into the groove as shown below, and

lift the cover slowly to remove it.

1. Remove the PRO-iO2 modul€'s right-side protective cover and connect the two

00 666686686

voc

Inputs.... IB...IE =

.14
XX VXX ovoe
¥ a »

«

00000 O

00 OO0 OO 00

00000000

8A

229 992 e

2. Drill attachment holesin the panel as shown below and securethemodulein place
using M4 attachment screws. Required torqueis INem.

Unit: mm [in.]
2-M4
/

100702 [3.947994]

1 1

BN
e | sesige

......

M@\@%

00 00 00 00

Dimensionsfor “a’ and“b” intheabovediagram will vary depending onthemodel, as

showninthefollowingtable.

PRO-i02 I/O Extension Module
DR3-B101x* DR3-B261x* DR3-XT61** DR3-XT 141*x*
a 59.9 97 mm 113.3797 mm )
[2.36 501 in.] [4.46 551 in]
b ] ] 25.0°97mm 60.0795 mm
[0.987%5 in] [2.36%50: in.
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Installation and Wiring

2.1.2 DIN Rail Installation

B PRO-iO2 Module
Check that themodule€ sDIN rail hook israised (up) andthemoduleishdd securdy inplace.

Unit: mm [in.]

Installation Removal
7.5[0.30] or more

JJ

]

Noéei When attaching the PRO-iO2 module to a panel, extend the unit’s attachment tabs
and attach the unit to the panel using attachment screws. When attaching the PRO-

iO2 moduleto a DIN rail, retract the modul€e's attachment tabs.

B DIN Rail Module Orientations

00 56660066 00 00 00 00

O 00000 (——

- [) Cj )

— _lee000 0

00 0O OO0 00 00000000 00

OO OO0 OO OO
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Installation and Wiring

B Installation Procedure (with PRO-iO2 1/0O Extension Module)

/A WARNING

Prior to connecting the I/O extension module, be sure to
disconnect the power to the main module (PRO-102). Oth-
erwise, a malfunction or breakdown may occur.

A\ CAUTION

Since the connector cover can pop open, insert the tip of a

flat-blade screwdriver into the groove as shown below, and
lift the cover slowly to remove it.

1. Remove the PRO-i0O2 modul€’s right-side protective cover .

2. Attachthe PRO-iO2 moduleand I/O extension module separately onthe DIN rail.

3. Slidethe PRO-iO2 moduleand 1/0 extension modul etogether to connect them.

00 56666660

00066600

Inputs H..IL 124
xxxxx Do

ppppp E‘h-

uuuuuuu

909 922 g%

Wk m kD WK LN P QR
OO0 00000000 Q0000000

— 0

OO0 OO0 OO 0O

OO0 OO OO OO

uuuuuuu
o QG : Relay 5A

229 299 g9
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Installation and Wiring

2.2 Wiring

A WARNING

Prior to installing the PRO-iO2 module or the PRO-iO2 1/0O
extension module, be sure to disconnect them from the
power supply to prevent an electric shock.

B Wire types

The following types of wires can be used:

Wire Type Pin-type Terminal Lay wire Simple Wires

T Do e
C:I:D—C:I:D_C:FMC:}:'C:‘:,

mm?> 0.25t02.5 | 0.25t00.75| 0.2t025 | 02t025 | 0.2t0o1.5
AWG™ 24 t0 14 2410 18 25 to 14 25 to 14 2510 16

*1 AWG stands for “ American Wire Gauge” and indicates conductor thickness.

o Strip the wire’s plastic covering to expose approximately 6.8mm

! [0.3in] of wire.
Important . . .
* When using a lay wire, Pro-face recommends you install a blade-

type or pin-type terminal connector.

* Thetorque required to secure awire to a terminal is 0.5 Nem.

2-6 PRO-iO2 User Manual



Installation and Wiring

2.2.1 DC Power Module

Thefollowing PRO-iO2 modulesuse DC power:
DR2-B121BD DR3-B101BD
DR2-B201BD DR3-B261BD
DR2-D101BD (DR3-XT61BD)
DR2-D201BD (DR3-XT141BD)

Besuretowirethe PRO-iO2 modulesusing thefollowing wiring diagrams.

%1
24vDC " TETT I /,\.T\r\r\’,]
T 0NN /AN
50 5B /555525500008
11
I/IIL
/[
4« ¥ a > Mensok ’///i_-_ai
0000 O /] |
%1
+ —=
24VDC ' IRRAR IRA
7)) )
00  OAOOABE 00000000
« v A » MENU
O000O0
QB...QE : Relay 8A and QF...QG : Relay 5A
00 00 OO 00 200 29 009
QB QCc__ QD QE QF QG

*1 1A Fuse (Fast-break type)
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Installation and Wiring

2.2.2 AC Power Module

The following 8 PRO-iO2 modules use AC power:

DR2-B121FU DR3-B101FU
DR2-B201FU DR3-B261FU
DR2-D101FU (DR3-XT61FU)
DR2-D201FU (DR3-XT141FU)

/AWARNING

Be sure to connect the L (Live, not grounded) terminal to
the power supply’s non-earthed terminal, and the N (Neu-
tral, grounded) terminal to the power supply’s earthed ter-
minal. When a power supply fault occurs (AC line and earth
line short), the fuse connected to the L terminal will break
and stop the flow of power.

Besureto perform PRO-iO2 modulewiring as shown below.

*1

100VAC to 240VAC L —=+——1111T] /e
50/60 Hz N / '\\'\' \'\'\\'\I
IR J/ANEANN
20 0835550 /552525000000
/f
M
i /[
e /|
0000 O /] 1
/ é" R R% A% 2223
@@z 1%2@2 1%@2 1Q’Q / [ aa 2 2 15?2 Cz()mﬁA

*1
100VAC to 240VAC L —=

\Clo2 ARAR AR
Lo 0 1 N
00 OOAOABRS 00000000
00000 O
00 00 0O 00 9@0@ 9@\9;@9@

*1 1A Fuse (Fast-break type)
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Installation and Wiring

2.2.3 Relay Output Wiring

When operating devices with inductive loads, such as magnets and valves, be sure
to use adiode or avaristor for DC power module, and a surge killer or a varistor
for AC power module.

Also, to protect the power supply and output, Pro-face recommends you connect a

fuse.
/
I
— /L]
0000 O /] ]
/]
82, %2, 2%, %2, /// [o %k 1%?2 1%7?)2 C%%&
*1 *1
24VACto 250VAC /v —= I s e Ty
50/60 Hz %2 Loxg 2z %2 ez
or 5VDC to 30VDC ;. Elj N/ - I:|:I
24VAC to 250VAC 24VAC to 250VAC
~50/60 Hz 50/60 Hz
i P
5VDC to 30VDC 5VDC to 30VDC
« v A » MENU
OO0 OO0 O
00 OO OO OO 209 209 Q99
QB cC QD QE QF QG
*1 1 |
24VACto 250VAC /" T - !
50/60 Hz . S
or SVDC to 30VDC 24VAC to 250VAC
50/60 Hz
-

5VDC to 30VDC

" * With DR3-B261/Il modules, Q8, Q9, and QA share a single common

terminal.
Important

* With the DR3-XT141 module, QB-QC, QD-QE, and QF-QG use a single
common terminal.
*1 Fuse (Up to 16A) or circuit breaker.

*2 When opening / closing the inductance load, be sure to connect a diode, surge killer,
etc. parallel to the load.

*3 Surge killer.
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Installation and Wiring

2.2.4 Analog Connection (DRB1[1BD)

Wirethefollowing two modules as shown below.

DR2-B121BD (Input channels: 1B, IC, ID, IE)
DR3-B101BD (Input channels: IB, IC, ID, IE)

0VDC to 10vVDC Analog

Analog Analog
Output Output

‘o Device Device
24ypc T ——* ‘
— —
© ®
|
+ - 11121314 IBICIDIE

OO0 OO0O0O0O00O

*1 1A Fuse (Fast-break type)

Do not use negative voltages for the analog inputs. Doing so can

m damage the internal circuit.

Important ) . .
« The maximum length of the cable connected to an analog device is

10 m.
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Installation and Wiring

2.2.5 Analog Connection (DR[R[11BD)

Wirethe following three modul es as shown below.

DR2-D201BD (Input channels: 1B, IC)

DR2-B201BD (Input channels: IB, IC, ID, IE, IF, IG)
DR3-B261BD (Input channels: 1B, IC, ID, IE, IF, I1G)
0VDC to 10VDC Analog

*1

Analog
Output
Device

Analog
Output
Device

:

24yDc T —[=1e

-
/
I
Sl

+ -

| |
1121314 / [IDIEIFIG - -
OO OOO@/’ ,/ 0]6]0]0]0]e)

*1 1A Fuse (Fast-break type)

A
/
Z/X

]
Important

10 m.

* Do not use negative voltages for the analog inputs. Doing so can
damage the internal circuit.
* The maximum length of the cable connected to an analog device is

PRO-iO2 User Manual
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Installation and Wiring

2.2.6 Sensor Connection

The PNP output sensor connection diagramisasfollows.

*1

+ —(—
24VDC
Bluc Brown Main Circuit
Black %L
+ - 11121314 IBICIDIE
OO0 O0O0O0000O0 —H—1
ov ouT
Blue Black
v
y @ PNP Output Sensor
%& @ 2-Wire Type Sensor
*1 1A Fuse (Fast-break type)
A When connecting directly to this unit’s input circuit, be sure to use a
| PNP output-type sensor. You cannot connect directly using a 2-wire type

Important  sensor or a NPN-type sensor.

2-12
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Installation and Wiring

B Example of NPN-type Sensor Connection
A PRO-i02 module and NPN-type sensor can be connected using aresistor via
external wiring as shown in the following circuit diagram. Connect the devices as
illustrated below, and reverse the input logic in the logic program before starting
operation.
Resistors required for wiring are included in the DR*-****BD package for your
convenience. Use 2.0-kQ resistors for normal input terminals (11to 1A), and use
6.2-kQ resistors for analog input dual-purpose terminals (IB to 1G). All of the
supplied resistors may not be used depending on the model of the PRO-i02
module.

The circuit diagram examples below show how to connect a sensor to input
terminals 13 and 1B of the PRO-iO2 module.

€ Connecting to anormal input terminal (11 to 1A):

PRO-iO2 module power and input terminals

NPN Sensor

i | Included in packing box [ /

1 1

| e ? +0

1 1

I —_

| g?fr']\é?g 22kQ

:NPN 130 AN _L

:OUtPUt : Internal
! ! 10kQ 5620Q 0.022puF | =11
| | T Circuit
I I

I . -© 1

I I

I I

A * The above circuit’s input logic is reversed from the PNP.

i . .
j = « When an NPN sensor is connected, use an external resistance of
Important
2.0kQ and 1W or more.
€ Connecting to an analog input dual-purpose terminal (IB to IG):
PRO-iO2 module power and input terminals
NPN Sensor
i i Included in packing box [ 7
| Q + 0O
I | —_
: : T 20.4vDC 22kQ
'NPN or more 1B O .
I
1 Output 1 _L
| | 22kQ S4220Q-— 0.022pF | Internal
! ! T Circuit
| : oy
I I
: !
* The above circuit’s input logic is reversed from the PNP.
; = « When an NPN sensor is connected, use an external resistance of
Important

6.2kQ and 1/4W or more.
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Installation and Wiring

Resistors required for wiring are included in the DR3-XT***BD package for your
convenience. Usea3.9-kQ resistor for anormal input terminal. It isnot necessary to
useall of the supplied resstors, depending on your PRO-iO2 model number.

Thecircuit diagram example below showshow to connect asensor toinput terminal 1H
of the PRO-iO2 module.

€ Connecting to an input terminal (IH to IR):

PRO-iO2 module power and input terminals

NPN Sensor
] I Included in packing box /
1 1
| @ +0O
1 1
I —_
| 20.4VDC 22kQ
'NPN or more IHO _
I
Output ' —L Internal
| ! 10kQ 7500Q 0.022pF | M=
| T Circuit
I
; -0 . p
I
I

* The above circuit’s input logic is reversed from the PNP.

A
\
\

; = « When an NPN sensor is connected, use an external resistance of
'important

3.9kQ and 1/2W or more.
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Basic Operation and Commands
LCD Display and Menu Screen
Initial Settings

s Do

Chapter Logic Program Editing
3 PRO-102 Operation

¢ Logic Program Creation

— PRO-102 Module Program Creation
“CHAPTER 3 Operating the PRO-iO2 Module”

——  PRO-i0O2 Editor Software Program Creation
AKX “ PRO-iO2 Editor Operation Manual”

3.1 Basic Operation and Commands

3.1.1 Basic Operation

Initial Settings and Logic Program Editing are performed via the PRO-iO2 module
front face's operation keys. The function of each key is explained below:

I
1234367 290BCDEF 5

REUM LD

FRI 28 QU5 21:d@
123456789H

2 3L Shift button

Shitt

} v A > lenusok /
AP

Zlkey Z2key Z3key Z4key

Menu/Ok button

Z1/72/Z3/Z4 keys : Used to move the cursor, select an option, or return to the

previous rung (Z1 key)
Menu/Ok button : Used to confirm the selection
Shift button . Pressing the Z keys or Menu/Ok button while holding down

the Shift button will insert an instruction or rung.
The functions pre-assigned to the Z keys are displayed at
the bottom of screen.
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Operating the PRO-iO2 Module

3.1.2 Contacts / Coils

B Contacts
Symbol Number No. of Contacts Description
I 11 to I« 1 a contact (Bitinput)
i i1toi* 1 b contact (Bitinput)
Z? Z1to Z4 4 a contact (Z key)
z? Zitozd 4 b contact (Z key)
M M1 to MV 28 a contact (Auxiliary relay)
m m1tomV 28 b contact (Auxiliary relay)
Q Q1toQ* * a contact (Bit output)
q qltogr 1 b contact (Bit output)
T T1toTG 16 a contact (Timer)
t t1totG 16 b contact (Timer)
C C1t0CG 16 a contact (Counter)
c cl1tocG 16 b contact (Counter)
K3 K1 1 a contact (High-Speed Counter)
K3 k1 1 b contact (High-Speed Counter)
v V1to V8 8 a contact (Counter Comparator)
v vl to V8 8 b contact (Counter Comparator)
A4 Alto A8 16 a contact (Analog Comparator)
a™ altoa8 16 b contact (Analog Comparator)
H*2 H1to H8 8 a contact (Calender)
h*? h1toh8 8 b contact (Calender)
W2 W1 1 a contact (Summer Time)
w2 wi 1 b contact (Summer Time)

*1 The number of points varies depending on the model type.
“ PRO-iO2 module Models”
For the number of points with an I/O extension module being connected:
AEEEAEK “ About PRO-iO2 1/0 Extension Module”

*2
*3

module.

*4

D101BD or DR*-**** FU module.

Applies only to a DR*-B***** module. Not applicable for a DR*-D***** module.
Applies only to a DR*-****BD module. Not applicable for a DR*-****FU

Applies only to a DR*-B***BD and DR2-D201BD. Not applicable for a DR2-

3-2
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Operating the PRO-iO2 Module

W Coils
Symbol Number No. of Contacts Description
[ [Q1to[Q* * Normal coil
| JQ1to ] Qx “ Reverse when condition is true (Rising)
: SQ1 to SQ+ * Set coil
R RQ1 to RQ* * Reset coil
[ (M1 tol MV 28 Normal coil
1 | IM1toImv 28 Reverse when condition is true (Rising)
" S SM1 to SMV 28 Set coil
R RM1 to RMV 28 Reset coil
TT TT1oTTG 16 Timer start coil
! TR RT1toRTG 16 Timer reset coil
cC CC1t0 CCG 16 Counter coil
C RC RC1to RCG 16 Counter reset coil
DC DC1to DCG 16 Count direction designation coil
. TK TK1 1 High-speed counter coil
‘ RK RK1 1 High-speed counter reset coil
, TX TX1to TXG 16 Text show coil
" RX RX1 to RXG 16 Text hide coil
L3 TL TL1 1 Turns ON LCD backlight

*1 The number of points varies depending on the model type.
“ PRO-i0O2 module Models”
For the number of points with an I/O extension module being connected:
“ About PRO-iO2 1/0 Extension Module’

*2 Appliesonly to a DR*-****BD module. Not applicable for a DR*-**** FU module.

*3 Appliesonly to a DR*-B***** module. Not applicable for a DR*-D***** module.

PRO-iO2 User Manual
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3.1.3 Maximum Number of Program Lines

The maximum number of program linesis 120, and each line can have five con-

tacts (maximum) and one coil.

The following diagram shows a sample program consisting of three rungs (lines).

(Up to 120 similar rungs can be created.)

[ w1

M1

[ mz2

34
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3.2 LCD Display and Menu Screen

The PRO-iO2 Display screen displays the RUN/STOP status and time data as
shown in theillustration below. Press the Menu/Ok button to display the Menu
screen, allowing you to set the following parameters. Press the Z1 key to return to
the previous Display screen.

Input Terminal Indicator
(When aterminal turns ON, that terminal’s number turns grey)

PRO-i0O2 RUN/STOP
+ Status
- Programming language:
123456 /29HBC0EF S LD (Ladder Diagram)

RUM LD
FF:I EEI I:"_IE 21'4@ Day/Date/Month/Time

12345E-FEEJFI\
1 [ 2 g4 Output Terminal Indicator

(When aterminal turns ON,
Meru f Ok
Shift that terminal’s number turns

s00ee &

Z1 key Z2key  Z3key Z4 e Menu/Ok button
(d) (V) (A)

The menu options from “PROGRAMMING” through “CHANGE SUMM/WINT”
on the Menu screen can be selected or scrolled through using the Z2 and Z3 keys.
After selecting the desired option, press the Menu/Ok button to enter the menu. To
exit from the menu, pressthe Z1 key or press the Menu/Ok button again.

PROGRAMMING
PARAMETER
RUN/STOP s vienu/Ok button

CONFIGURATION To the selected
CLEAR PROG menu
TRANSFER Z1 key or

VERSION Menu/Ok button

FAULT

CHANGE D/H
CHANGE SUMM/WINT
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B Menu Screen

PROGRAMMING :Logic program monitoring can be performed in RUN
mode. Logic program creation/update can be performed in

STOP mode.

In RUN mode, “MONITORING” is displayed.
PARAMETER : Timer and Counter parameters can be changed evenin

RUN mode.
RUN/STOP : Selects whether to run or stop the PRO-iO2 module.
CONFIGURATION : Designates the following settings (This function is dis-

abled in RUN mode.):

PASSWORD : Designates the password needed to access the logic

FILT

Zx=Keys

program. Press the Menu/Ok button to enable the
setting, select a password using the Z1 to Z4 keys, and
press the Menu/Ok button again to confirm the
password. To cancel the setting, hold down the Shift
button and then press the Menu/Ok button.

Note that parameters can be modified even when a
password is set.

Deleting the password will require the same password
to be entered again. A valid password can be any four
digit number (0000 to 9999).

. Designates the input filter time. The moduleis

designed only for aDC input filter. Select either
SLOW (3msto 5ms), or FAST (0.3msto 0.5ms).

. Designates whether the Z1 to Z4 keys on the panel’s

front face will be used in the logic program. Select-
ing “Yes" designates these keys can be used for
input.

CYCLE & WATCHDOG : The WATCHDOG operates based on the

INACTIVE
ALARM

ERROR

setting selected from the following options when
the scan time of the logic program exceeds the
time specified in the CY CLE setting (1 x 10 ms
to 9 x 10 ms).

: Normal operation mode
: Displays an alarm status. The alarm number for

“Cycletime overflow” can be checked with the
FAULT menu.

. Stops the program (STOP mode). The alarm
number for “Cycle time overrun” can be
checked with the FAULT menu.

3-6
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CLEAR PROG

TRANSFER

VERSION

FAULT

CHANGE D/H

Operating the PRO-iO2 Module

: Selectsif the logic program is to be deleted or not.

(Thisfunction is disabled in RUN mode.)

: Transfers alogic program to or from the memory pack.

PRO-iO -~ MEMORY
From the PRO-iO2 module to the
memory pack

MEMORY - PRO-iO

From the memory pack to the PRO-i02
module

: Identifies the model and the version of the PRO-i0O2

module.

: Allows users to check the alarm number of the current

error or to cancel the error.

: Designates the year, month, day, and time. CAL corrects

the time deviation for the week (-31 secsto +31 secs).

CHANGE SUMM/WINT : Sets the summer time and winter time from the

following options:

USA, GB, EUROPE, NO (no setting), and OTHER
ZONE (manual setting)

ote: SUMM represents summer daylight savingtimeand WINT representswinter day-

X2) light saving time. Use this setting only in countries that have adopted daylight
saving time. In countriesthat have not adopted daylight saving time, be sure to
select NO (no setting).

The Summer Time contact (W1) remains ON during the specified summer time

period.

PRO-iO2 User Manual
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3.3 Initial Settings

When turning on the PRO-iO2 for the first time, make sure to set the current time.

B Setting the Current Time

Press the Menu/Ok button while the time and RUN/STOP status are being dis-

played. The screen switches to the Menu screen.

Use the Z2 key to scroll through the Menu screen and to select the “CHANGE D/
H” menu option, and then press the Menu/Ok button to change the time setting.

I
123436 39HEC0EF 5

STOF LD
FEL 2B UG 21:4H
1234267590
1 o 2 3 4

> Menu/Ok Shit

....Q -

Menu/Ok button

=

Menu Screen

I
LIERS IOH A

CHAMGEE D-H
|:|I: SO WIHT

P MenuiOk Shit

.’..g -

Z2 key Menu/Ok button

Set up the year, month, date, day of the week, and time as shown below.

Date
Day / Month Year Time
/ / /

v > Menu/Ok Shit

..... -

‘Note: « CAL isused to correct the time deviation per week. (-31 secsto +31 secs)

3-8
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3.4 Creating a Logic Program

Press the Menu/Ok button while the time data and RUN/STOP status are dis-
played on the Display screen, and the Menu screen appears. Select “PROGRAM-
MING” using the Z2 and Z3 keys, and press the Menu/Ok button to enable writing
of the logic program.

If the logic program is running, stop the program.

B Screen configuration

Asshown in theillustration below, arung (aline connecting two instructions)
consists of up to five contacts and one coil.

Branch insertion area

(Round cursor) Displayed when the Shift

i - _ button is pressed.
Contact/instruction T1817-13-14-19-LG1 This area displays the

Insertion area Jd function to be executed b

(Square cursor) \El pressing the Z key or !
LIHE 4 Menu/Ok button and the

ins -+ Del | Shift button simulta-

Used to move the = Y = PESEIOE ghit neously.

cursor position or \[_ _] ;

select the instruction . . . . r C\ Shift button

option.

Press this button to
return to the Menu
screen.

M List of functions assigned to the Shift button

As described in the table below, arung (line) or branch can be inserted by pressing
one of the operation buttons and the Shift button simultaneously.

When the cursor is in the contact/instruction insertion area:

Operation button [Displayed symbol Description
Z1key(«) ins. Inserts a rung (line).
Z2key(v) - Scrolls the instruction in the minus direction.
Z3key(a ) + Scrolls the instruction in the plus direction.
Z4key(») Param Sets the parameters for each instruction.
Menu/Ok button Del. Deletes an instruction or a line.

When the cursor is in the branch insertion area:

Operation button [Displayed symbol Description
Z1key(«) -
Z2key (V) ! Extends the rung (line) or inserts a branch in
Z3key (A ) 1 each direction.
Z4key (» ) N
Menu/Ok button Del. Deletes a rung (line) or a branch.
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3.4.

1 Bit Input (Symbol: I)

A bit input can only be used as a contact.

I-12--===———-
- hd 'y P> MenuiOk Shit
Display format [ Function Description
| + Number a contact .
_ Contacts for an external input
i + Number b contact

B Operating procedure

This section describes the procedure for creating an AND circuit that consists of
a-contact and b-contact bit inputs as shown above.

1

Press the Shift button when the cursor isin the
contact/instruction insertion area (square cursor).
The[+] and [-] scroll symbols are displayed on the
bottom of the screen, alowing you to insert an
instruction.

Pressthe Z3 key ([+] button) once while holding
down the Shift button. An 11 bit input isinserted.

Release the Shift button and press the Z4 key three
times to move the cursor to the next insertion point
for a contact.

Press the Z3 key twice while holding down the
Shift button. Anil bit input isinserted.

Release the Shift button and press the Z4 key once
to move the cursor to the contact number area.

Press the Z3 key once while holding down the Shift
button. The contact number changesto “2”, and i2
isinserted.

]
LIME 2
LIME 3
LIME 4
ins -+ Del )
9060 /C
Shift button
I1 1
LIME 2
LIME 3
LIME 4
ins - o+ Del
.O/OQ. -
Z3 key Z4 key
I1-i2
LIME
LIME 2
LIME
s -

Press the Z4 key once to move the cursor to the branch area. Press the Z4 key

while holding down the Shift button to insert aline.

3-10
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3.4.2 Bit Output (Symbol: Q)

A bit output can be used as a contact or a coil.

LA

Lo
[
[ M-

P> Menu/Ok Shit

4 v A

When used as a contact:

Display format [ Function Description

Q + Number a contact
Contacts for an external output

g+ Number b contact

When used as a coil:

Display format Description
[Q + Number Outputs onlywhen the contact connected to this coil is closed.

Apulse output. The output turns on when the rising edge is detected as

Q + Number
d the status of the input changes.
A Set coil. The output turns on when the contact connected to the coil is
SQ + Number ,
closed, and remains on regardless of the status of the contact.
A Reset coil. The coil turns off when the contact connected to the coil is
RQ + Number

closed, and remains off regardless of the status of the contact.

B Latch function upon power failure

The Latch function saves the conditions set for a given function block in the event
of a power failure, and retrieves the conditions when recovering from the power
failure. The following section describes the setting procedure.

1. Place the cursor on the desired device symbol, and

press the Z4 key (Param) while holding down the IS [hl
i LINE 3
Shift button. LINE 3
ins - + B Del
N N N N e

2. Placethe (?ursor on thfa “lightning” .icon or.1 theright m)
edge, and invert the display of theicon using the Z2

or Z3 key. )

«

n - + mp
v 'S > & nu

When latched When unlatched

H H

PRO-i02 User Manual 3-11



Operating the PRO-iO2 Module

B Operating procedure

A
\

]
Important

This section describes the procedure for creating a self-holding circuit for the bit
outputs.

1. Insert 11 (bit input) and then insert the remainder ——
of the rung, up to the coil insertion area.

“3.4.1 Bit Input (Symbol: I)”

0090000 C
2. Pressthe Z3 key ([+] button) once while holding
down the Shift button. An[M1 auxiliary coil is s n
inserted. HHE j
Release the Shift button and then move the cursor oo Ml
to the M position. L Q 00 C
Z3 key
3. Pressthe Z3 key ([+] button) once while holding — il
down the Shift button. Q1 (bit output) isinserted. EIHE 3
Release the Shift button and then move the cursor LINE 4

to the left edge of LINE 2 using the Z1 and Z2 ol
3 ’ ¢ peece ¢
eys.

Z1key Z2key

To convert the settings of a rising edge detector coil, set coil, or reset
coil, move the cursor to “ [” and press the Z3 key ([+] button) or Z2 key
([ button) while holding down the Shift button.

4. Pressthe Z3 key ([+] button) seven times while
holding down the Shift button. A Q1 bit output is
inserted.

Rel ease the Shift button and then move the cursor T
to the branch insertion area using the Z4 key. 090000 C

5. Pressthe Z3 key once while holding down the 18
Shift button. A branch isinserted. E%HE
LINE

3-12
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Operating the PRO-iO2 Module

3.4.3 Z Keys (Symbol: 2)

The Z keysrefer to the four keys on the front panel of the PRO-iO2 module.
Depending on the setting, the Z keys function as push buttons which can be used
as contacts within a program.

“3.2 LCD Display and Menu Screen”

At

P> Menu/Ok

.\.

Shift

.

Z1lkey Z2key Z3key Z4key

To use the Z keys as contacts, the appropriate setting should be con-
figured (CONFIGURATION/Zx=Keys) on the Menu screen of the PRO-
Important {02 module.

Display format | Function Description
Z + Number acontact [Acontactfor the four buttons on the front panel of the
z+Number b contact |[PRO-i02 module.

B Operating procedure

This section describes the procedure for creating a circuit in which the Q1 bit
output is turned on by pressing the Z1 key and turned off by pressing the Z2 key,
as shown in theillustration above.

1. Place the cursor on the contact/instruction insertion

area (sguare cursor) and press the Shift button, and
then pressthe Z3 key three times. The contact for the
Z1 key isinserted.

Release the Shift button and press the Z4 key three
times to move the cursor to the next contact inser-
tion area.

. Pressthe Z3 key ([+] button) four times while

holding down the Shift button. The b-contact for
the Z1 key isinserted.

Release the Shift button and press the Z4 key once
to move the cursor to the contact number area.

. ]

= |

LIME 2

LIME 3

LIME 4

® @ /. Q ® C
Z3 key Z4 key

= |

LIME

LIME 3

LIME 4

9000600 C

PRO-iO2 User Manual
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3. Pressthe Z3 key once while holding down the Shift — m————— —s—

button. The contact number changesto “2”, and z2 E%HE 2
i LIME 3
isinserted. LINE 4
090000
4. Pressthe Z4 key once to move the cursor to the
branch insertion area. Pressthe Z4 key while E%QEE """"" !
holding down the Shift button to insert arung. e 3
o900 0O
5. This creates asalf-holding circuit for bit output Q1.
K “3.4.2 Bit Output (Symbol: Q)" glyzdr—" e
LIME 3
LINE 4
9090060
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Coils (Symbol: M)

An auxiliary coil can be used as a contact or acoil.

11+ [M1
M1
4 v A > Menu/Ok it
When used as a contact:
Display format | Function Description
M + Number a-contact |Also called internal relays or internal auxiliary relays. These
m + Number b-contact |contacts can onlybe used within a program.

When used as a

coil:

Display format

Description

CM +Number  |Outputs onlywhen the connected contact is closed.

Apulse output. The output turns on when the rising edge is detected as
M + Number ,

the status of the input changes.

ASet coil. The output turns on when the contact connected to the coil is
SM + Number .

closed, and remains on regardless of the status of the contact.

AReset coil. The coil turns off when the contact connected to the coil is
RM + Number

closed, and remains off regardless of the status of the contact.

B Latch function upon power failure

The Latch function saves the conditions set for a given function block in the event

of apower failure,

and retrieves the conditions when recovering from the power

failure. The following section describes the setting procedure.

1. Place the cursor on the desired device symbol,

|

and press the Z4 key (Param) whileholdingdown gfs ]
the Shift button. e 2

5 B Del

2. Place the cursor on the “lightning” icon on the

»  Wenu/Ok Shit

in - +
“ v s

right edge, and invert the display of the icon using M1 ALK COIL z : )

the Z2 or Z3 key.

When latched When unlatched o000 C

E

.

<

wp

H

PRO-iO2 User Manual
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B Operating procedure

This section describes the procedure for creating a self-holding circuit for the
auxiliary coil.

1. Insert an |1 bit input and insert rungs up to the

|
coil insertion area. E %HE"E _______
“3.4.1 Bit Input (Symbol :1)” e

2. Pressthe Z3 key ([+] button) once while holding

down the Shift button. An LM 1 auxiliary coil is T L1
inserted. LHE 2

Release the Shift button and then move the cursor < v A e owwe g
to the left edge of LINE 2 using the Z1 and Z2 ® ® Q @0 C
keys. 73 key

To convert the settings of a rising edge detector coil, set coil, or reset
! coil, move the cursor to “ [ and press the Z3 key ([+] button) or Z2 key
Important 1 1 hutton) while holding down the Shift button.

3. Pressthe Z3 key ([+] button) five times while

holding down the Shift button. An M1 auxiliary Y P 1
output is inserted. HHE E
Release the Shift button and then move the cursor DI A S T
to the branch insertion area using the Z4 key. 90000 C
4. Pressthe Z3 key once while holding down the [ Te—— M1
Shift button. A branch isinserted. ML 3
LINE 4
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3.4.5 Timer (Symbol: T)

A timer can be used as a contact or a coil.

I
Il TT1
12 ET1
T1 [
4 v A »  MenuiOk Shit
09000600 C
When used as a contact:
Display format | Function Description
T + Number acontact |Operation of a contact varies depending on the parameter
t+Number b contact [settings of the timer. Refer to the description below.

When used as a coil:

Display format Description
Turning this coil from OFF to ON or from ON to OFF will start the counting

TT +Number  |operation of the timer. The counting type varies depending on the timer
function described below.

RT +Number  |Turning this coil from OFF to ON will reset the current value of the timer.

B Overview

This section describes the following items required when using atimer.

® Parameter display screen

® | atch function upon power failure
@ Timer operations

® Operating procedure
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B Parameter display screen

® @

1) / / (1) Timer input
(Z)H ‘ (2) Timer reset input

H I EE— N'g (3) Timer contact
®) T1 _®l_____ T ) (4) Parameter Lock function
(4)&9-_95 NN (5) Preset timer

< v A P MenuiOk | g (6) Preset time
®) ‘N N N N e (7) Latch (upon power failure)

(8) Timer type
Display Description

The following five types of time modules are available for the preset value.

s (second): 00.01 seconds to 99.99 seconds
S (second): 000.1 seconds to 999.9 seconds
M:S (minute: second): 00 minutes 01 second to 99 minutes 59 seconds
H:M (hour: minute): 00 hours 01 minute to 99 hours 59 minutes
H (hour): 01 hour to 9999 hours
Enabling this option allows you to lock the preset value of the timer function. When the
n lock is activated, the preset value will not be displayed on the PARAMETER menu.

Used as a contact, and represents a timer output. The action of this contact varies

Tort . :
or depending on the timer type you have selected.
" Enabling this option allows you to retain the preset value of the timer in the event of a
4 |power failure.
* The Timer for the PRO-iO2 module will have a margin of error of
! “preset value x 1%z scan time x 2”. The “scan time” refers to the
Important

“CYCLE” value that is set in the CYCLE& WATCHDOG setting in the
CONFIGURATION menu.

 Be sure to adjust the settings so that the preset value is at least
twice the value of the scan time. Otherwise, timer processing will be
inaccurate.

B Latch function upon power failure

The Latch function saves the conditions set for a given function block in the event
of apower failure, and retrieves the conditions when recovering from the power
failure. The following section describes the setting procedure.

1. Place the cursor on the desired device symboal, I —
and press the Z4 key (Param) while holding down
the Shift button.
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2. Place the cursor on the “lightning” icon on the

right edge, and invert the display of the icon using
the Z2 or Z3 key.

When latched When unlatched

B Timer operations

This section describes the operations of each of the 11 types of timers using the
following sample circuit.

[1-—---——————- TT1
I RT1
- il

@ Feature A : ON Delay Timer

The Calculation bhit turns ON when 11 isturned ON. The timer activates when the
Calculation bit turns ON, and T1 is turned ON when the timer count reaches the

preset value. (Timer valueisreset if 11 turns OFF, or if reset signal (12) turns ON
while the Timer is activated.)

11 (Start) ||
12 (Reset) [
Calculation bit
(internal)™?
T L 1

T T

@ Feature a : Trigger ON Delay Timer (ON/OFF via pulse)

The Calculation bit turns ON when 11 isturned ON. The timer activates when the
Calculation bit turns ON, and T1 is turned ON when the timer count reaches the
preset value. (The Calculation bit will not be turned OFF until it isreset.)

1 (Start)
|2 (Reset) I_I
Calculation bit , —
(internal)™
m
T1 I
T T

*1 Thetimer calculation valueis less than the timer preset value.

*2 The calculation bit isan internal processing bit and cannot be displayed externally.
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@ Feature C: OFF Delay Timer

The T1 turns ON when 11 isturned ON. The Calculation bit turns ON when 11
changes from ON to OFF, and T1 turns OFF when the timer count reaches the
preset value. (Timer valueisreset if 11 turns ON while the Timer is activated.)

1 (Start)

12 (Reset)

Calculation bit
(internal)™

T1

T

@ Feature B: ON Pulse Timer

The Caculation bit and T1 turn ON when 11 isturned ON. The timer activates
when the Calculation bit turns ON, and T1 is turned OFF when the timer count
reaches the preset value. (Timer value is reset when counting starts.)

11 (Start) | I [ 1

12 (Reset)

Calculation bit
(internal)™

T1 —

@ Feature W: OFF Pulse Timer

The Calculation bit and T1 turn ON when 11 changes from ON to OFF. The timer
activates when the Calculation bit turns ON, and T1 is turned OFF when the timer
count reaches the preset value. (Timer value is reset when counting starts.)

11 (Start) 1 1

12 (Reset)

Calculation bit
(internal)™

T1

*1 Thecalculation bit isan internal processing bit and cannot be displayed externally.
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@ Feature D: Blinking Relay

The Calculation bit turns ON when 11 isturned ON. T1 turns ON/OFF repeatedly
at theinterval of the preset value while the Calculation bit is ON. (Timer valueis
reset if 11 turns OFF, or if reset signal (12) turns ON while the Timer is activated.)

11(Start) = I
12 (Reset)
Calculation bit 1 L
(internal)™
T1 —

@ Feature d: Blinking Timer (ON/OFF)

The Calculation bit turns ON when 11 isturned ON. T1 turns ON/OFF repeatedly
at theinterval of the preset value while the Calculation bit is ON. (The Calculation
bit will not be turned OFF until it isreset.)

1 (Start)

12 (Reset)

Calculation bit
(internal)™

T1

& Feature T: Accumulation Timer

The Calculation bit remains ON while 11 is ON. While the Calculation bit is ON,
time accumulates. T1 isturned ON when the accumul ated time reaches the preset
value. (The value of T1 will not be turned OFF until it is reset.)

11 (Start) —— L
12 (Reset)

Calculation bit — 5 o o

(internal)™ 1 t=Ta+Th+Tc

*1 Thetimer calculation valueis less than the timer preset value.

*2 The calculation bit isan internal processing bit and cannot be displayed externally.
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@ Feature AC: ON/OFF Delay Timer

The Cdculation bit turns ON when 11 isturned ON. T1 turns ON after tA has elapsed
and turns OFF after tB has elapsed after the Calculation bit isturned ON. (Timer
valueisreset if 11 turns OFF, or if reset signal (12) turns ON while the Timer is

activated.)
|1 (Start) I
12 (Reset)
Calculation bit tB
(internal)™
T1

tA tA

@ Feature L: Asymmetrical Blinking Relay

The Calculation bit turns ON when 11 isturned ON.T1 turns ON/OFF repeatedly
at theinterval of the preset value (tA, tB) while the Calculation bit is ON. (The
Calculation bit isturned OFF if 11 turns OFF, or if reset signal (12) turns ON while
the Timer is activated.)

1 (Start) — I
|2 (Reset)
Calculation bit
(internal)™
T1— —
tA tBT tA tB' tA™

@ Feature I: Asymmetrical Blinking Timer (ON/OFF)

The Calculation bit turns ON when 11 isturned ON. T1 turns ON/OFF repeatedly
at theinterval of the preset value (tA, tB) while the Calculation bit is ON. (The
Calculation bit will not be turned OFF until it isreset.)

|1 (Start)

12 (Reset)
Calculation bit
(internal)

T1 7/ I
tA  tB’ tA tB’ tA'l

*1 Thetimer calculation value is less than the timer preset value.

*2 The calculation bit isan internal processing bit and cannot be displayed externally.
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B Operating procedure

This section describes the procedure for creating adelay circuit asillustrated on
the screen below.

I . Timer type : ON Delay Timer (A)
S SR T Presetvalue  : 1 minute 30 seconds
L S (el Latch : Disabled

Parameter Lock : Disabled

1. Insert an |1 bit input and insert rungs up to the
coil insertion area.

O ¢ 3.4.1 Bit I nput (Symbol: 1)”

2. Pressthe Z3 key ([+] button) once while holding

down the Shift button. An M1 auxiliary coil is HHE“E """" (Hl

i LINE 3

inserted. [IHE 3

Release the Shift button and move the cursor to LN
the M position. ® @ Q 0 C

Z3 key
3. Pressthe Z3 key ([+] button) twice while holding —
down the Shift button. A TT1 timer coil isin- H{ :[____': ':'5 g
Y
serted. =033,

A mp

> Menu i Ok

Place the cursor on the TT1 timer coil and press < v
the Z4 key (Param) while holding down the Shift 0 ’ 0\ G

button. Z3key Z4key

4. Pressthe Z4 key ([ -] button) three times. The

time module of the preset value “s’ flashes. 1 e
Pressthe Z3 key ([+] button) three times. “M: S i laabre
. . . qm - +
(minute: second) is displayed. <« v

® & @

Time module of
the preset value
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5. Pressthe Z4 key ([ -] button) twice. The time of

the preset value, “t=00.00", flashes. Set the value
to 01:30 using the Z2 key ([—] button) and Z3 key
([+] button), and then press the Menu/Ok button.

Move the cursor to the left edge of LINE 2 using
the Z1 and Z2 keys.

- |
Tl I L_ A A
] g

¢q

Preset value

Shit

C

Menu/Ok
button

Press and hold the Z2 or Z3 key to change the time setting in increments of 10

seconds, 1 minute, or 1 hour

. Insert an 12 bit input and insert rungs up to the

coil insertion area.
“3.4.1 Bit Input (Symboal: 1)”

. Pressthe Z3 key once ([+] button) while holding

down the Shift button. An[ M1 auxiliary coil is
inserted.

Release the Shift button and move the cursor to
the M position.

. Pressthe Z3 key ([+] button) twice while holding

down the Shift button. A TT1 timer coil isin-
Serted.

Pressthe Z1 key ([ — ] button) once to place the
cursor onthe T (thefirst letter of TT1). Pressthe
Z3 key ([+] button) while holding down the Shift
button. An RT1 reset coil isinserted.

Move the cursor to the left edge of LINE 3 using
the Z1 and Z2 keys.

. Pressthe Z3 key ([+] button) nine timeswhile

holding down the Shift button. A T1 timer contact
isinserted.

Extend the rung and insert a Q1 bit output.
“ 3.4.2 Bit Output (Symbol: Q)”

- |
I--—————————— TT1
e |
LIHE 3
LIME 4
0000
I--—————————— TT1
[ - N I
LIME 3
LIME 4
00’0.
Z3 key
I1-——————————— TT1
[ - RT1
LIHE 4
’O\...
Z1key Z2key
. |
- 171
[2-————————— FT1
Tl CE
900600

Shitt

Shift

&

Shitt

&
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(Symbol: C)

A Counter can be used as a contact or a coil.

11 DC1
Iz CC1
I3 RC1
it 61
90060 C

When used as a contact:

Display format

Function Description

C + Number

a-contact |The contactturns ON/OFF when the Counter reaches

¢ + Number

b-contact [the presetvalue.

When used as a coil:

Display format

Description

CC +Number

Turning this coil from OFF to ON or from ON to OFF will start the counting
operation. The Counter increments/decrements by 1 according to the
count direction designated by the DC coil.

The range of Counter operation is between 0 and 32767. The count
operation stops when the current value reaches 0 (in FROM mode) or
+32767 (in TO mode).

DC + Number

Designates the count direction by turning ON or OFF this coil. The default
is a count-up operation.

OFF: Count-up (TO)

ON: Count-down (FROM)

RC + Number

Turning this coil from OFF to ON will reset the current value of the
Counter.

TO mode: Resets the value to 0.

FROM mode: Resets the value to the preset value.

B Overview

This section describes the following items required when using a Counter.

® Parameter display screen

® | atch function upon power failure
@ Count operations

® Operating procedure

PRO-iO2 User Manual
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B Parameter display screen

1)

(2) Cl LLLL _ #+——2 8
o X! N

(6)

-
TTET0  P=BoEcH

(5) v A P Menu/Ok Shh.i
L N N

(1) Counter input
(2) Counter reset input
(3) Counter contact
(4) Parameter Lock function
(5) Count direction
(6) Counter Mode
TO/FROM
(7) Preset value
(8) Latch (upon power failure)

Display

Description

The Counter has the following two modes.
TO: The countdirection that starts from 0 and counts to the preset value.
The Counter output turns ON when the current value becomes

equal to the preset value.
FROM: The count direction that starts from the preset value and counts to 0.

The Counter output turns ON when the current value becomes 0.

Represents the preset value. The value can be set within the range of 0 to
32767.

Enabling this option allows you to lock the preset value of the Counter function.
When the lock is activated, the preset value will not be displayed on the
PARAMETER menu.

Corc Used as a contact, and represents a Counter output.
Enabling this option allows you to retain the preset value of the Counter in the
5 event of a power failure.

B Latch function upon power failure

The Latch function saves the conditions set for a given function block in the event
of apower failure, and retrieves the conditions when recovering from the power
failure. The following section describes the setting procedure.

1. Place the cursor on the desired device symbol,
and press the Z4 key (Param) while holding down
the Shift button.

2. Place the cursor on the “lightning” icon on the

1 I Y

right edge, and invert the display of theicon using

the Z2 or Z3 key.

When latched  when unlatched

H H

] —

Ll L.
EIE?II:TTl To F'=IEE‘IE‘ISE1

P MenulOk Shitt

+
4 v A
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B Count operation
In the following operation example, the counter's condition is “normally ON”.

TO mode
+32767
Preset value /
0
Reset (RC)
Count direction (DC) I

Counter contact (C)

FROM mode

+32767

Preset value

0

Reset (RC)
Count direction (DC)
Counter contact (C)
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B Operating procedure

reached.
| Count
[1-———————= OC1 o
%% _____________ EE% (Rl,ount direction
1 ol eset
Preset value
enu / Ok Shift LatCh
(N N N N

Parameter Lock :

1. Insert an |1 bit input and insert rungs up to the

coil insertion area.
“3.4.1 Bit Input (Symbol: 1)”

. Pressthe Z3 key ([+] button) once while holding
down the Shift button. An[ M1 auxiliary coil is
inserted.

Rel ease the Shift button and move the cursor to
the M position.

Pressthe Z3 key ([+] button) three times while
holding down the Shift button.
A CC1 Counter coil isinserted.

Pressthe Z1 key ([ — ] button) once to place the
cursor on the C (thefirst letter of CC1). Pressthe
Z3 key ([+] button) while holding down the Shift
button. A DC1 Count direction coil isinserted.

Move the cursor to the left edge of LINE2 using
the Z1 and Z2 keys.

Insert an 12 bit input and insert rungs up to the
coil insertion area.

Follow the procedure in Step 2 to insert an [ M1
auxiliary coil and move the cursor to the M
position.

This section describes the procedure for creating acircuit illustrated in the screen
below that counts |2 inputs and outputs a Q1 bit output when the preset valueis

: 12 input signal
11 input signal
: 13 input signal
: 500

: Disabled

Disabled

090000 C

Il-----—————- [(m

LIME 2

LIME 3

LIME

ins + Bun Del

® ® Q 0 C
Z3 key

*3\600 S

Zlkey Z2Kkey

. |
—— DC1
g i

Shift
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5. Pressthe Z3 key ([+] button) three times while

holding down the Shift button. A CC1 Counter
coil isinserted.

Place the cursor on the CC1 Counter coil and
press the Z4 key (Param) while holding down the
Shift button.

. Pressthe Z4 key ([ -] button) four times. The

preset value flashes.

Set the preset value to P=500 using the Z2 key ([-
] button) and Z3 key ([+] button), and then press
the Menu/Ok button.

Move the cursor to the left edge of LINE 3using  preset value

the Z1 and Z2 keys.

I
[ N N I O

DETT TEI F‘ IEIIEIEIIEIIEI

b Menu ! Ok Shit

..’.\. &

Z3 key Z4 key

Menu/Ok
button

Pressand hold theZ2 or Z3 key to change the preset value setting in increments of

10 or 100.

. Insert an 13 bit input and insert rungs up to the

coil insertion area.

Follow the procedure in Step 2 to insert an [ M1
auxiliary coil and move the cursor to the M
position.

. Pressthe Z3 key ([+] button) three times while

holding down the Shift button. A CC1 Counter
coil isinserted.

Pressthe Z1 key ([ — ] button) once to place the
cursor on the C (thefirst letter of CC1). Pressthe
Z3 key ([+] button) twice while holding down the
Shift button. An RC1 reset coil isinserted.

Move the cursor to the left edge of LINE 4 using
theZ1 and Z2 keys.

. Pressthe Z3 key ([+] button) 11 times while

holding down the Shift button. A C1 counter
contact is inserted.

Extend the rung and then insert a Q1 bit output.
“3.4.2 Bit Output (Symbol: Q)"

. |
f ——— bC1
T CC1
[ [iil
LiNE 4

11-———-——mmm- DC1
[d--mmmmmmmm- CC1
13— RC1

P MenulOk Shit

’.\... G

Zlkey Z2Kkey
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3.4.7 High-speed Counter (Symbol: K)

A High-speed Counter can be used as a contact or acoil. A pulse with afrequency
of up to 1 kHz can be counted using a High-speed Counter.

The High-speed Counter input counts up with the pulse of input 11 (rising edge),
and counts down with the pulse of input |12 (rising edge).

Iy TE1

I24

I3 Bkl

k1 [

4 v A » MenulOk Shit
0000 C
When used as a contact:

Display format | Function Description
K1 a-contact |The contactturns ON/OFF when the High-speed Counter
k1 b-contact |reaches the preset value.

When used as a coil:

Display format Description

Turning this coil from OFF to ON or from ON to OFF will start the counting
TK1 operation. The current value of the Counter becomes 0 when it exceeds the
upper limit 65535, and becomes 65535 when it exceeds the lower limit (0).

Turning this coil from OFF to ON will reset the current value of the Counter.
RK1 TO mode: Resets the value to 0.

FROM mode: Resets the value to the preset value.

B Overview

This section describes the following items required when using a Counte.
® Parameter display screen
® | atch function upon power failure
@ Count operations
Linear Counter (TO mode and FROM mode)
Ring Counter (TO mode and FROM mode)
@® Operating procedure
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B Parameter display screen

(1) Counter input

@ AN (2) Cycle type
(2)

k1  FAST COUHT #——— (8) UNIQUE: Linear counter
(3) %Egééééug=+l§38@@ REPETITIVE: Ring counter

(6)

T0 (3) Pulse width
+ wp (7) (4) Parameter Lock function

P MenuiOk Shit

(4)&15?
(5)/.< . . . (- (5) Count direction

(6) Counter Mode
TO/FROM

(7) Preset value
(8) Latch (upon power failure)

Display Description
The cycle type can be selected from the following two options.
UNIQUE: In the “TO” mode, the Counter counts up (11 input) or counts down (12
(Linear Counter)  inpuf) staring from the initial value 0, and the Counter output turns ON
when the current value becomes equal o the preset value.
In the “FROM” mode, the Counter counts up (11 inpuf) or counts down
(12 input) starting from the state of initial value=preset value, and the
Counter outputturns ON when the current value becomes 0.
UNIQUE or
REPETITIVE [REPETITIVE: In the “TO” mode, the Counter counts up (11 input) or counts down (12
(Ring Counter) inpuf) starting from the initial value 0, and the Counter output turns ON
for the duration designated by the oufput ime. Atthis iming, the current
value is initialized to 0.
In the “FROM” mode, the Counter counts up (11 inpuf) or counts down
(12 input) stariing from the state of initial value=preset value, and the
Counter output turns ON for the duration designated by the output ime.
Atthis iming, the current value is initialized to the preset value.
| Displayed when REPETITIVE is selected, and indicates the duration in which the Counter
oufputis turned ON. The seting can be made in the range of 1 to 32767 (x 100 ms).
P Represents te preset value. The value can be set within the range of 0 to 32767.
The counter mode can be selected from the following two options:
TO: The countdirection that starts from 0 and counts o the preset value.
T The Counter oufput furns ON when the current value becomes equal to
the presetvalue.
FROM: The countdirection that starts from the preset value and counts fo 0.
The Counter outputturns ON when the current value becomes 0.
Enabling this option allows you to lock te preset value of the Counter function. When the
:I lock is activated, the preset value will not be displayed on the PARAMETER menu.
K1 or k1 Used as a contact, and represents a Counter oufput
" Enabling this option allows you fo retain the preset value of the Counter in the eventofa
a power failure.
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B Latch function upon power failure

The Latch function saves the conditions set for a given function block in the event
of apower failure, and retrieves the conditions when recovering from the power
failure. The following section describes the setting procedure.

1. Place the cursor on the desired device symbol,
and press the Z4 key (Param) while holding down

the Shift button.

2. Place the cursor on the “lightning” icon on the
right edge, and invert the display of theicon using

the Z2 or Z3 key.

When latched

i

B Count operation
Linear Counter (TO mode)
+65535

Preset value

When unlatched

H

f [er— T
LIME 2

LIME 3

LIME 4

ins - + B Del
0000 C

Bl FHST COUMT
FEFETITILE

[=0E96E P=+A3300

a DCT T2TO
- - b d

Menu / Ok Shit

+
4 v A »

Reset (RK 1)

High-speed Counter
contact (K)

Linear Counter (FROM mode)
+65535

Preset value

Reset (RK 1)

High-speed Counter
contact (K)
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Ring Counter (TO mode)

+65535 \
Preset value /
0 /\ /\/
Reset (RK 1)
High-speed Counter —_J—

contact (K) [ —

Duration specified with the output time (1)

Ring Counter (FROM mode)

+65535

Preset value

Reset (RK1)
High-speed Counter

contact (K) [ —

Duration specified with the output time (I)

\
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B Operating procedure

This section describes a circuit asillustrated in the screen below that countsthe 11
input (counting-up) and 12 input (counting-down), and outputs the Q1 bit output
when the preset value is reached.

— Count operation : Linear Counter (TO mode)
%%I """""" Tk1 ' Reset : 13 input signal
] Jmmmmmmmmm—— RK1 -
5 (R Phl Preset value : 1500
oy . Latch : Disabled
00000 %" Parameter Lock : Disabled
1. Create an OR circuit for bit inputs 11 and 12, and —
insert rungs up to the coil insertion area. %%T """"""
LIME 3
SAEATEK “3.4.1 Bit Input (Symbol: 1)” and  LINE &
“3.4.2 Bit Output (Symbol: Q)” <Y A e e gy
090000 C
2. Pressthe Z3 key ([+] button) once while holding
down the Shift button. An[ M1 auxiliary coil is %%} ------------ (m
i LIME 3
inserted. LI 2
Release the Shift button and move the cursor to ———
the M position. ® @ Q 0 (
Z3 key

3. Pressthe Z3 key ([+] button) four times while —————
holding down the Shift button. A TK1 High- JFL o ERST LOUNT
speed Counter coil isinserted. oCt T=TE=+EEEEB

Place the cursor on the TK1 High-speed Counter PR
coil and press the Z4 key (Param) while holding ’ 0\0 ° G
down the Shift button. Zlkey Z2key

wp

> Menu/Ok

4. Pressthe Z4 key ([ -] button) four times and the

. |
preset value flashes. le I;!LIEHST COUNT  #
Set the preset value to P=1500 using the Z2 key oct T=

([-] button) and Z3 key ([+] button), and then t— -
press the Menu/OK button. ® » . C
Move the cursor to the |eft edge of LINE3 using Preset  Menu/OK

the Z1 and Z2 keys. value  button

e: Press and hold the Z2 or Z3 key to change the preset timein increments of 10

X2 or 100.
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5. Insert an 13 bit input and insert rungs up to the E——
coil insertion area. g TH
Follow the procedurein Step 2 toinsert an[M1 EHE 4 o
auxiliary coil and move the cursor to the M AN IR sy
position. 00000 C
6. Pressthe Z3 key ([+] button) four times while
holding down the Shift button. A TK1 High-speed %%} ------------ TE1
Counter coil isinserted. EE ------------- Rk1

Pressthe Z1 key ([ —] button) once to place the v a
cursor onthe T (thefirst letter of “TK1"). Press ’ .\. 0 C
the Z3 key ([+] button) while holding down the
Shift button to insert an RK1 reset coil.

Move the cursor to the left edge of LINE4 using
the Z1 and Z2 keys.

A

> Menu/Ok

Z1lkey Z2key

7. Pressthe Z3 key ([+] button) 13 timeswhile

holding down the Shift button. A K1 Counter %%rm“?—-ﬂil
contact isinserted. Rt
Extend the rung and insert a Q1 bit output. ——
“3.4.2 Bit Output (Symbol: Q)" N N N N ENE
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3.4.8 Counter Comparator (Symbol: V)

/A
/4

]
Important

A Counter Comparator can only be used as a contact. A Counter Comparator is
used to compare the measured counter value with the internal reference value. It is
also used to compare two measured counter values. For details:

“ PRO-iO2 Editor Operation Manual”

* When using the Counter Comparator function, it is necessary to con-
figure the parameters using the PRO-iO2 Editor. The parameters can-
not be set on the PRO-iO2 module.

e The Counter Comparator does not support a negative value. The
Counter Comparator function may not operate properly when val-
ues are set such that the sum of the count value and offset value
becomes a negative value.

<Example>

When making settings such as “Cx-5>Cy”, make sure to designate
the settings as “Cx>Cy+5”.

Display format | Function Description
V+ Number acontact |The contactturns ON/OFF when the comparison formula is
v+ Number b contact |satisfied.
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3.4.9 Analog Comparator (Symbol: A)

An Analog Comparator can only be used as a contact. An Analog Comparator is
used to compare a measured analog value with an internal preset value. It isalso
used to compare two measured analog values.

H1 [

P Menu/Ok Shift

4 v 'y

Display format [ Function Description
A+ Number acontact |The contactturns ON/OFF when the comparison formula is
a + Number b contact |satisfied.

An Analog Comparator is used for the following operations.

® Comparing a measured analog value with an internal preset value.
® Comparing two measured analog values.

® Comparing two measured analog values with the hysteresis value.
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B Parameter display screen

1)
o \_//

A1 ANALOS 1
T

®3) R=2.8(x1=
4 .
“) ‘:l ; : l:’ Menu 1 Ok
0000 C

€ Comparison formula

(1) Analog Comparator input
(2) Comparison formula

(3) Preset value

(4) Parameter Lock

(5) Terminals to be compared

Type of comparator Description
x1>x2 The contact turns ON when the formula “x1 > x2” s true.
x1>x2 The contact turns ON when the formula “x1 > x2” is true.
x1=x2 The contact turns ON when the formula “x1 = x2” s true.
X1 # x2 The contact turns ON when the formula “x1 # x2” is true.
X1 <x2 The contact turns ON when the formula “x1 < x2” is true.
x1<x2 The contact turns ON when the formula “x1 < x2”is true.

is true.

x1-H<x2 <x1+H

The contact turns ON when the formula “x1-H < x2 <x1+ H”
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B Operating procedure

This section describes the procedure for creating a circuit asillustrated in the screen
below that measures the b analog input, and outputs a Q1 bit output when the value

is below the preset value of 5 V.
EEEEE——— Analog input terminal : Ib
Hl-————————————- [ ' _
Comparison operator : x1 <x2
Ib<R (R=5.0)
T A IO e Preset value :5.0
0000600 C Parameter Lock : Disabled

1. Pressthe Z3 key ([+] button) 17 timeswhile

. : Al

holding down the Shift button. The A1 Analog HHE :

Comparator contact is inserted. CINE 4
® @ Q 0 C

Z3 key
2. Place the cursor on the A1 Analog Comparator E—

and press the Z4 key (Param) while holding down HhEHELDE :

the Shift button. R=8.0 IR
o - -
09000600 C

3. Pressthe Z4 key ([ -] button) once. The compari-
son operator No. flashes.

Set the comparison operator No. to “5
(x1<x2)" using the Z2 key ([-] button) and Z3
key ([+] button).

Operational Comparison

formula operator No.
4. Pressthe Z4 key ([ - ] button) twice. The param- EE—
eter of x1 flashes. HI ArELDE 3

Set the parameter to “I1b” using the Z3 key ([+]
button).

Parameter of x1
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5. Pressthe Z4 key ([ -] button) once. The param- S
eter of x2 flashes. R1 PHALOG 5

R EI a

Set the parameter to “R” (preset value) using the
Z3 key ([+] button). Y o
. ® 0 &

Parameter of x2

6. Pressthe Z4 k -] button) once. The param- EEEEE——
& (-] ) P Al FIHFILEIE 5

eter of R (preset value) flashes.

Set the parameter to “R=5.0" using the Z2 key
([-] button) and Z3 key ([+] button), and then
press the Menu/Ok button.

Shift

Parameter of R
(preset value)

ote: Pressand hold the Z2 or Z3 key to change the preset value setting in increments

2 of 10.
7. Insert rungs up to the coil insertion area and A —
insert a Q1 bit outpuit.
“3.4.2 Bit Output (Symbol: Q)"
0090000
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3.4.10 Calendar (Symbol: H)

A Caendar can only be used as a contact. A Calendar is used to activate the
contact at a preprogrammed time on the day of the week. It is also capable of
controlling the output status for four channels (A, B, C, and D).

H1 (1
- v A P MenuiOk it
Display format [ Function Description
H + Number a contact
The contact turns ON/OFF for the specified period of time.
h + Number b contact

B Outline of the operation
The Calendar contact turns ON during the following period of time when the
parameters are set up as described bel ow.
Channel A: Monday to Friday (9:00 to 17:30)
Channel C: Saturday to Sunday (12:00 to 15:30)

The Calendar contact turns ON.

/[

o)1 02 03 04 05 06 07 0F 00 | i 1 12 14 158 A i7 18 19 20 21 22 3z 24

Mon.
Tue.
Wed

@Ik\l\ote: Specify the ON/OFF Time setting in the range between 0:00 and 23:59. To turn
I ON the contact from 21:00 to 5:00, adjust the settings so that the contact will be
OFF from 21:00to 5:00, and then assign a" b contact" to the Calendar contact

you placed in the program.
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B Parameter display screen

(1) < (3) (1) Calendar contact
H1 D-W B123-06 ' (2) Channel
(2)—H HiM 0N @9tgR——— (5) (3)Date selection

__—«  HiM I:I+FF !j:jla\ © (4) Parameter Lock

4 - - - M
(4) T T (5) Start time (Hour: Minute)
. . . . . C (6) Finish time (Hour: Minute)
Display Description
A Designate the channel. The oufput status can be confrolled for four channels (A, B, C, and D).
Designated the day of the week. Select"-" (hyphen) for the day on which the operation will be
DAW deactivated.
0: Monday 1: Tuesday 2: Wednesday 3: Thursday
4:Friday  5: Saturday 6: Sunday
n Use this option to lock the parameters of the Calendar. When the lock is activated, the preset
value will not be displayed on the PARAMETER menu.
H:M ON  [Designate the start ime of the operation in "hour: minute" (00:00 to 23:59) format.
H:M OFF |Designate the finish time of the operation in "hour: minute" (00:00 to 23: 59) format

 When the ON time settings for two channels overlap each other, the

! channel with the later time setting will not operate.
Important
<Example>

When Channel A is set to turn ON from 10:00 to 12:00, and Channel B
is set to turn ON from 11:00 to 13:00, the contact will be turned ON
only from 10:00 to 12:00. When making such a setting, be sure to set
it so that the contact will be turned ON from 10:00 to 13:00 by one
channel.

e The same time cannot be entered for both the ON and OFF times of
the same channel.
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B Operating procedure

This section describes the procedure for creating a circuit that outputs the Q1 bit
output during the following period of time.

Channel A : Monday to Friday (9:00 to 17:00)

——— Channel CA
Hl===mmm s (el Date selection : Monday to Friday
Start time 1 9:00
—— Finish time :17:00
P Lock : Disabl
. . . . . arameter Loc isabled
Q1 turns ON.
oo o oz 03 04 05 06 07 08 I:IEIE 17 1% 19 20 & 22 B3 24
Mon. =
Tue.
Wed.
Thu.
Fri.
Sat.
Sun.
1. Pressthe Z3 key ([+] button) 19 timeswhile EE——

holding down the Shift button. An H1 Calendar
contact is inserted.

Shitt

2. Place the cursor on the H1 Calendar contact and

L ]
press the Z4 key (Param) whileholding downthe ~ f o0 T

. HiM O @E:6E
Shift button. a HzM OFF @e:ga
4;“ ; : I:> Menu / Ok -
N N N N ENE

3. Pressthe Z4 key ([ -] button) three times. The
hyphen for the date selection flashes.
Asshown in theillustration on the right, change
the settings from “~" (hyphens) to “0” (Monday)
through “4” (Friday) using the Z3 and Z4 key. 000 C
Leave the settings of “5” (Saturday) and “6”
(Sunday) unchanged “-" (hyphens).

Select the day of
the week
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4. Pressthe Z4 key ([ -] button) once. The start
time flashes.
Change the setting to “9:00” using the Z2 key ([-]
button) and Z3 key ([+] button).

I
Hl LA B1234--

Specify the start time.

@Ikv\ote: Pressand hold the Z2 or Z3 key to change the preset value setting in increments
X2 of 10.

5. Pressthe Z4 key ([ -] button) once. Thefinish ——
: HI DA B1234—-
time flashes. A T
Change the setting to “17:00” using theZ2 key (-] =, "M OFRCL7 0D
button) and Z3 key ([+] button), and then press the —
Menu/OK button. 00000 C

6. Insert rungs up to the coil insertion area and insert E——
a Q1 bit output. H

“3.4.2 Bit Output (Symbol: Q)”
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3.4.11 Text Block (Symbol: TX)

A Text block can only be used asacoil. A Text block is used to display text (al-
phabets and numerals) on the screen on the PRO-iO2 module, and display values
for aTimer or Counter. For details,

“ PRO-iO2 Editor Operation Manual”

/A
JA\

. When using the Text block function, it is necessary to configure the
! parameters via the PRO-iO2 Editor. The parameters cannot be set on
Important the PRO-iO2 module.

Text

Counter Preset Value

Curt. ualus
Cl C=EEbeS Counter Current Value

Display format Description
Turning this coil from OFF to ON will display text on the PRO-i02
TX+ Number ,
module’s screen.
Turning this coil from OFF to ON will reset the text display and return the
RX + Number

screen to the normal display.
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3.4.12 LCD Backlight (Symbol: TL)

The LCD Backlight can only be used as a coil. Thisfunction is used to turn on the
backlight of the PRO-iO2 modul€e's screen.
@Ik\l\ote: Pressing the operation button on the PRO-iO2 module will turn on the backlight
2]  for 30 seconds regardiess of the ON/OFF status of the LCD Backlight coil.

Il TL1

4 v A P> Menu/Ok Shift

00000 C

Display format Description

Turning this coil from OFF to ON will turn on the backlight of the screen of
the PRO-i0O2 module.

TL1

B Operating procedure

This section describes the procedure for creating a circuit asillustrated in the
following screen, in which the backlight of the PRO-iO2 modul€'s screen turns on
when the 11 bit input is turned ON.

b v A > e

1. Insert an |1 bit input and insert rungs up to the ——
coil insertion area.

SAEATEK “3.4.1 Bit Input (Symbol: 1)”
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2. Pressthe Z3 key ([+] button) once while holding
down the Shift button. An[ M1 auxiliary coil is

inserted.

Release the Shift button and move the cursor to

the M position.

3. Pressthe Z3 key ([+] button) six timeswhile
holding down the Shift button. A TL1 LCD

Backlight coil isinserted.

Operating the PRO-iO2 Module
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3.4.13 Summertime (Symbol: W)

A Summertime function can only be used as a contact. A Summertime contact
turns on during the period of summer daylight savingstime.

When using a Summertime contact, it is necessary to select the time

! zone on the Menu Screen of the PRO-i0O2 module (CONFIGURATION/
Important CHANGE SUMM/WINT).

“3.2 LCD Display and Menu Screen”

W1 L1
4 v A > Menui/Ok Shitt

Display format | Function Description
W+ Number acontact [The contactturns ON during the period of summer daylight
w + Number b contact |savings time.

B Operating procedure

This section describes the procedure for creating a circuit asillustrated in the
following screen. In this screen the W1 Summertime contact turns ON and the Q1
bit output truns ON during the period of summer daylight savings time.

1. Pressthe Z2 key ([-] button) twice while holding
down the Shift button. A W1 Summertime contact HHE 2
isinserted. HHE E

2. Insert rungs up to the coil insertion area and then ———
insert a Q1 bit output. Wl=mmmmmmmemmms [

“3.4.2 Bit Output (Symbol: Q)"
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1. PRO-iO02 Memory Pack

2. Memory Backup upon a Power Interruption

Chapter
4 Backup

This section describes the procedure for making backup data for the PRO-iO2.

4.1 PRO-i02 Memory Pack

This section describes the special Memory Pack unit for the PRO-1i02 (DR2-
MEMOL1) that is used to store logic programs you have created. The PRO-i0O2
Memory Pack is available as an option.

A \

The PRO-i02 Memory Pack can be used only with the DRZBIIIII] .
,mp;rta”t With the DR2-D/IIII1 , backup data and logic programs cannot be trans-
ferred using the PRO-i0O2 Memory Pack.

/A CAUTION

When handling the PRO-iO2 Memory Pack, avoid the follow-
ing. Otherwise, the recorded data will be lost or a malfunc-
tion will result.

* Do not drop the PRO-iO2 Memory Pack unit, or subject it to
excessive vibration.

* Do not soak the product in water or moisten the product
with water.

* Do not touch the connector terminals. Doing so can cause
an electric shock.

* Do not disassemble or remodel the PRO-iO2 Memory Pack.
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Backup (PRO-iO2 Memory Pack)

You can transfer logic programs from the PRO-i0O2 memory pack to the PRO-i02
module and vice-versa, viathe PRO-iO2 module Transfer menu.

For menu screen,
SEEEITEK “ 3.2 LCD Display and Menu Screen”

Select from one of the following program transfer directions:

1. PRO-iO - Memory

From the PRO-iO2 module to the PRO-iO2 memory pack.
2. Memory - PRO-iO

From the PRO-102 memory pack to the PRO-iO2 module.

[]

00 66666660

5

00000 O

PRO-i02 Memory Pack
OO0 OO0 OO 0O
o (DR2-MEMO1)

/\
/A

] Be sure to disconnect power to the PRO-iO2 module when installing
/mp;rtant the PRO-i02 Memory Pack.

':Note: e Logic programs saved on the PRO-iO2 Memory Pack can betransferred from a
2 DROBII toanother DROBIII module.

* ThePRO-iO2 Memory Pack isan Electrically Erasable Programmable Read Only
Memory (EEPROM). You can write data to the Memory Pack approximately
100,000 times.

B Backup Items

The following items will be saved in the PRO-iO2 Memory Pack:

* Logic Program

» Password

» Scan Time and Watchdog Settings

e Input Filter Time

» |If the“Usethe Z Keys as contacts’ setting is enabled/disabled.

» Datasaved when power is switched OFF. (Timer’s current value and counter’s
current value cannot be saved.)
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4.2 Memory Backup during a Power Outage

4.2.1 Memory

The PRO-i02 module uses EEPROM memory, which stores the following data
items.

B Backup Items

» Logic Program

* RUN/STORP status of the Module

» Password

» Scan Time and Watchdog Settings

* Input Filter Time

» |f the“Usethe Z Keys as contacts’ setting is enabled/disabled. (Excluding the
DRZ_D***** )

* The Latched data (Dataretained at power failure)

ote: « Thelatched dataincludesthefollowing items. Refer to the corresponding page
2 for the setup procedure.

M: Auxiliary relay: ST “ 3.4.4 Auxiliary Coils’

Q: Bit Output: “3.4.2 Bit Output”

T: Timer : SBTNEIK“ 3.4.5 Timer”

C: Counter: ST “ 3.4.6 Counter”

K: High-speed Counter : SETIETHITIK “ 3.4.7 High-speed Counter”

4.2.2 Primary Battery

The PRO-iO2 module is equipped with an internal primary battery. The internal
primary battery is used for operating the clock if there is a power failure.

(DR2-D***** jsnot equipped with an internal primary battery.)

The service life of the primary battery is approximately 10 years (at 25°C). The
primary battery cannot be replaced.

B Backup Items

Current Time: The current time clock also includes the year, month, date, and day
of the week.
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Chapter

o Error Messages

1. Error Messages

This chapter describes the error messages displayed on the PRO-iO2 module.

5.1

Error Messages

B Messages

One of the following messages will be displayed when an inappropriate operation
is performed on the PRO-iO2 module.

Message Cause Solution
NO The PARAMET function was accessed  [Confirm that the element's parameter values
PARAMETER |when no parameter existed. can be set.
TRANSF ERR Connection to the PC was broken during Flheck the connection between the PRO-
data transfer. i02 module and the PC.
TRANSFER
ERR: The Memory Pack was not set up correctly|Confirm that the Memory Pack has been
NO MEMbRY when transferring the program. correctly set up.
The properties of the program to be
TRANSFER |transferred are incompatible with the PRO-|Check the type of program you are
ERR: i02 specifications. (e.g. The Calendar transferring to the PRO-iO2 module. Be
CONFIG function is used in the program although  |sure to select a program that is compatible
INCOMPAT [the destination PRO-iO2 module does not |with the PRO-iO2 specifications.
support the Calendar function.)
TRANSFER Select the [Module/Firmware Update]
ERR: The firmware version of the PRO-i02 , _ P
. , command on the PRO-iO2 Editor to
VERSION  |modules isincompatible. unarade the version
INCOMPAT S |
Outouts are Remove the short-circuit cause or overload
, P o from the output, and turn the PRO-i02
displayed  [Short-circuit or overload has been o
blinking on the |aenerated by some outout module OFF to cancel the screen's blinking
_ 9 9 y bt display. Then, put the PRO-i02 module in
main screen

RUN mode again.
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B Errors

The following list describes the troubleshooting procedure for each Error No.
displayed by selecting [Menu/FAULT].

No. Cause Solution

00 No error is detected. -

o1 Errorin transferring data to the Memory  |Check that the Memory Pack is loaded

Pack. properly.

02 Error in writing data to the clock. Setthe time again by selecting the
[Menu/CHANGE D/H] command.
Transfer the firmware and logic program

, , , again. The firmware can be transferred by
50,52, 58 Firmware or logic program is destroyed. selecting the [Module/Firmware Update]
command on the PRO-i02 Editor.
When itis necessaryto precisely sample the
inputs/outputs on the program, specifya
The scan time is shorter than the Iongerscar? ime. o ,

51 execution fime of the logic program. When precise sampling is not required,
selectthe [Menu/CYCLE & WATCHDOG]
command, and set the parameter to
INACT IVE (disabled).

An error is detected in the connection
between the PRO-i02 module and I/O

54 Error between the I/O extension modules |extension module. Turn off the power
supply, and reconnect the extension
module with the PRO-i02 module again.

Atthe start of RUN mode:
The program is |r.100mpat|ble with the Check the model number of the PRO-i02 to

59 connected PRO-i02 module. The ) , ,

, which the extension module is connected.
program cannot be switched to the RUN
mode.
Atthe startofRUNmode: Check the model number of the PRO-02 o

61 The program is incompatible with the ) , ,

, which the extension module is connected.
connected I/O extension module.

62 The versions do not agree when a logic ~ |Check the version information again by

program is read from the MemoryPack. |selecting the [Menu/VERSION] command.
The settings are incompatible with the Check the hardware information again by
63 hardware settings when a logic program is |selecting the [Menu/CONFIGURAT ION]

read from the Memory Pack.

command.
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