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OmRoN

Programmable Relays
ZEN (-V2)
INSTRUCTION MANUAL

Thank you for purchasing this OMRON product.
Please read this instruction sheet and thoroughly
familiarize yourself with the functions and
characteristics of the product before use. Please
retain this sheet for future reference.

Make sure that information written in this document
are delivered to the final user of the product.

OMRON Corporation
©O0MRON Corporation 2006 All Rights Reserved

| Safety Precautions

@ Definition of Precautionary Information

The following nation is used.

Indicates a potentially hazardous
situation which, if not avoided, will
result in minor or moderate injury,
or may result in serious injury or
death. Additionally, there may be
significant property damage.

/\WARNING

Indicates a potentially hazardous
situation which, if not avoided,
may result in minor or moderate
injury or in property damage.

/A\CAUTION

® Precautions

/A WARNING

Serious human hazard may occasionally
occur due to ignition or rupture of the
lithium battery used in the Battery Unit. Do

not short the battery terminals or charge,
disassemble, deform under pressure, or &
incinerate the battery.

Never use any battery that has been
dropped on the floor or otherwise subjected

to excessive shock.

/A CAUTION
Electric shock, fire, or malfunction may
occur. Do not disassemble, modify, or repair®

the ZEN or touch any of the internal parts.

Electrical shock may occur. Never touch the

I/0  terminals, computer connector,
Expansion Unit connector, or Battery Unit A
connector while power is being supplied.

Electrical shock may occur. Do not remove

the Expansion Unit connector cover unless A
an Expansion I/O Unit will be permanently
installed.

Fire may occasionally occur. Tighten the
terminal block screws to the specified
torque 5~5.3in-1b.(0.565 to 0.6 Nem) so
that they do not become loose.

o

| Precautions for Safe Use |

Please observe the following precations for safe use

of this products.

[ Circuit Design ]

1.All interface connectors and battery connector are live parts,
they may not be directly connected to Softy Extra Low Voltage
(SELV) circuit or to accessible conductive parts.
For the programming units and Personal Computers use only
the ZEN-CIFO1 Connecting Cable (optional accessory)
manufactured by OMRON.
ZEN-CIFO1 provides safe (reinforced) insulation between
Personal Computers and ZEN.

2.Provide emergency stop circuits, external interlock circuits,
limit circuits, and other safety circuits in additon to any
provided within the ZEN contriol circuits to ensure safety of the
overall system in the event of ZEN failure or external factors.
3.If the ZEN discovers an error during self-diagnosis, operation
will be stopped and all outputs will be turned OFF. As a
countermeasure for such problems, external safety measures
must be provided to ensure safety in the overall system.
4.0utputs form the ZEN may remain ON or OFF due to faults
in internal circuits such as output relay fusing or burning, or
output transistor destruction. As a countermeasure for such
problems, external safety measures must be provided to
ensure safety in the overall system.

5.Fail-safe measures must be taken by the user to ensure overall
system safety in the event of broken signal lines or momentary
power interruptions.
6.The durability of the output relays is largely affected by the
switching conditions.Confirm the operation of the system under
actual operating coditions and set the switching frequency to
ensure that adequate preformance will ve provided.Insulation
faults and burning in the ZEN may result if relays are used
after their performance has deteriorated.

[ Connecting Expansion 1/0 Units ]

1.Supply power to both the CPU Unit and Expansion I/0O Units
from the same power supply and turn them ON and OFF at the
same time.
2.When connecting Expansion 1/0 Units with DC inputs to a
CPU Unit with an AC power supply, the burst noise immunity
will be 1kV (IEC6100-4-4).

3.Expansion 1/0 Units with AC inputs (ZEN-8E1AR) cannot be
connected to a CPU Unit with a DC power supply.

[ System Startup and Program Changes ]

1.Check the user program for proper execution before actually
running it on the Unit.
2.Disconnect the output lines from the system before testing
operation in any system in which incorrect operation can result
in injury or equipment damage.

3.Confirm safety before attempting any of the following
operaitons.
* Changing the operating mode (RUN/STOP).
* Using the button switches.
* Changing bit status or parameter settings.

4.Double-check all wiring before turning ON the power supply.

5.Refer to Manual and confirm that the increase in the cycle time
will not affect operation. If the cycle time is too long, it may
become impossible to read input signals accurately. The
increase in the cycle time will be particularly noticeable when
set values are written in RUN mode for a CPU Unit with
communications (ZEN-10C4[1R-[-V2).

[ Installation and Wiring ]

1.Do not allow the ZEN to fall during installation.

2.Be sure that the DIN Track mounting levers, Expansion I/O Units,
Memory Cassettes, Battery Units, cable connectors, and other
items with locking devices are properly locked into place. Improper
locking may result in malfunction.

3.When mounting the ZEN to the surface of the control panel, tighten
mounting screws to the following torques.
CPU Units : 9.12in.Ib. max.(1.03 Nem max.)
Expansion 1/0 Units : 4.07in.lb. max.(0.46 Nem max.)
4.Use wires with cross-sectional areas of 0.2 to 2.5mm? (equivalent
to AWG24 to AWG14) for wiring and strip them for 6.5mm.

[ Handling ]

1.The environment of use of ZEN is “Pollution degree 2" and
“Overvoltage category II” specified in IEC60664-1.

2.Always use the ZEN at a rated ambient operating humidity of 10 to
90%RH. And use the ZEN at a rated ambient operating
temperature of 0 to 55 °C for LCD-type CPU Units and -25 to 55C
for LED-type CPU Units. If the ZEN is used near sources of heat,
such as a power supply, the internal temperature of the ZEN may
increase, lowering the durability of the ZEN.

3.Discharge static electricity from your body, e.g., by touching a
grounded metal plate, before touching any Unit.

4.The exterior of the Units will be damaged if it comes into contact
with organic solvents (e.g., benzene or paint thinner), strong
alkalies, or strong acids. Never allow such substances to come into
contact with the Units.

5.Do not apply voltages exceeding the rated voltages. Internal
elements may be destroyed.

6.Short failures or open failures may result from the destruction of
output elements. Do not use loads that exceed the rated output
current.

[ Maintenance ]

When replacing a CPU Unit, transfer to the new Unit and confirm all
settings for clock data, internal holding bits, holding timers, and
counters before starting operation again.

[ Transportation and Storage ]

1.Use special packaging boxes when transporting the ZEN and do
not subject it to excessive shock or vibration or drop it during
shipment.
2.Store the ZEN at an ambient temperature of -40 to 75°C for
LED-type CPU Units and -20 to 75°C for all other types of
CPU Units. If the ZEN has been stored at -10°C or lower, allow it
to stand at room temperature for 3 hours or longer before turning
ON the power supply.

| Precautions for Correct Use |

[ Installation Environment ]

1.Do not install the ZEN in the following locations.
* Locations subject to radical changes in temperature
* Location with high humidity subject to condensation
* Locations subject to excessive dust or dirt
* Locations subject to corrosive gas
* Locations subject to direct sunlight
2.Do not install the ZEN in locations subject to shock or vibration.
Extended use in such location may cause damage from stress.
3.In environments subject to static electricity (e.g., close to pipes
conveying forming materials, powders, or fluid materials), separate
the ZEN as far as possible from the source of static electricity.
4.The ZEN is neither waterproof nor oil-proof. Do not use it in
locations subject to water or oil.
5.Use the ZEN wihin the allowable power supply voltage range. Be
particularly careful in locations with bad power supply conditions,
e.g., large fluctuations in the a power supply voltage.
6.Do not install the ZEN in locations subject to excessive noise,
which may cause the ZEN to fail.
7.Take appropriate and sufficient countermeasures when installing
systems in the following locations:
* Locations subject to strong electromagnetic fields
* Locations subject to possible exposure to radioactivity

8.This is a class A product. In residential areas it may cause radio
interference, in which case the user may be required to take
adequate measures to reduce interference.

[ Power Supply ]

1.Always turn OFF the power supply to the ZEN (CPU Unit and
Expansion 1/0 Units) before attempting any of the following.
* Assembling the ZEN
* Attaching or removing Expansion 1/O Units
 Connecting or disconnecting any cables or wiring
* Attaching or removing the Memory Cassette
« Attaching or removing the Battery Unit

2.If the power supply is interrupted for 2 days or more (at 25°C), the
internal capacitor will discharge and internal bit status and the
contents of PV areas will be lost or corrupted and dates and times
will be reset. When restarting operation after the power supply has
been interrupted for an extended period of time, check the system
in advance to confirm that no errors will occur.

[ Handling ]

1.Connect connectors only after confirming that the direction or
polarity is correct.

2.Failures could result if dust or dirt enters the ZEN. Always connect
the connector cover to the computer connector whenever it is not
being uesd.

3.Do not remove the label from the left side of the CPU Unit if a
Battery Unit is not mounted.

[ Other ]

1.The execution of the ladder program in the ZEN is different from
that for other PLCs. Refer to Appendix B Ladder Program Execution
when writing the ladder program.

2.Abide by all local ordinances and reglations when disposing of the
ZEN.

3.The Battery Unit (ZEN-BATO1, sold separately) contains a lithium
battery. Observe all applicable legal requirements for your area
when disposing of the lithium battery.
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| Mounting and Wiring |
M installation Method

* Always mount the ZEN inside a control panel. The ZEN can either be
mounted to the surface of the control panel or onto DIN Track.

* Use DIN Track with a width of 35mm(OMRON model PFP-50N,
PFP-100N, or PFP-100N2).

* Use End Plates (OMRON model PFP-M) to secure the ZEN on the
DIN Track.

M Surface Mouning

(2) CPU Units with 20 1/0 Points
* Connecting Negative Common (PNP Connection)
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[ CPU Unit with 20 1/O points I

* Connecting Analog Input Devices to Input Terminals la and Ib

Note: If a positive common is used, analog input devices
cannot be connected to la and Ib.
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Unit A Screw size | Tightening torque + e 121024 VDC
CPU Unit with 10 I/O points 60 M4 9.12in.Ib. max.
CPU Unit with 20 1/0 points | 112.5 (1.03N:m max.)
’ ) 4.07in.Ib. max.
Expansion 1/0 Unit - M3 (0.46N-m max.) ///((( ({({
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Fs * Connecting Positive Common (NPN Connection)
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Il External Wiring
Do not run ZEN /O lines in the same duct or conduit as power lines.
Il Connectable Wires Units

* When using a 2-line connecion, use wires of the same size for both
lines.
« Strip the sheath back 6.5mm.

Solid wires
0.2 to 2.5 mm?
0.2 to 0.75 mm?

One-line connection
Two-line connection

* Use a flat-blade screwdriver to tighten the terminal block screws and
tighten the screws to between 5(0.565) and 5.3(0.6) in-lb.(Nem).

Il Wiring Power Supply and Input Lines

@ Wiring AC Power Supplies

* To prevent voltage drops due to starting currents and inrush currents
in other devices, wire the ZEN power supply circuit separately from
other power circuits.

* When using more than one ZEN, to prevent voltage drops due to
inrush current and circuit-breaker malfunctions, it is recommended
that each one is wired separately.

* To prevent the influence of noise from power lines, twist the power
lines. Wiring via a 1-to-1 isolation transformer is also effective.

e Use wires that are thick enough to allow for voltage drops and
current variations within the allowable range.

* Include a circuit protector or breaker installed separately from other
circuits in the power supply circuit for the ZEN.

@ AC Power Supplies and Input Circuits

* Supply power to both the CPU Unit and Expansion I/O Units from the
same power supply and turn them ON and OFF at the same time.

* When connecting Expansion 1/0O Units with DC inputs to a CPU Unit
with AC power supply, the burst noise immunity will be 1kV
(IEC61000-4-4).

* Input circuit commons are internally connected to the N terminal of
the power circuit for CPU Units with AC power supplies. Input circuit
commons are internally connected to the N terminal of the power
circuit for Expansion /O Units with AC power supplies.

Wire the L terminal to the power supply of the input device.

(1) CPU Units and Expansion I/O Units with 10 1/0 Points

L N AC100~240V 50Hz/60Hz
<)) Circuit Protector

g Isolation transformer

T | Input
(0ere Ll vy
NCO01oR B WS m N INO INT IN2 N3
O‘ ®® Q000000 000000
CPU Unit with 10 I/0 points Expansion 1/0 Unit
(ZEN-8E1AR)

(2) CPU Units and Expansion I/O Units with 20 1/0 Points

L N AC100~240V 50Hz/60Hz
5 Circuit Protector

g Isolation transformer

[ ] Input
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I CPU Unit with 20 I/O points

1
Expansmn 1/0 Unit
(ZEN-8E1AR)

(3) Connecting Expansion I/0O Units with DC inputs

AC100~240V 50Hz/60Hz
L N
Circuit Protector

DC Power Supply

g Isolation transformer Input device Input device
' 1]
(/{1 (1 L1((]

’m’mu W m‘ ’ N cou wn m w s ‘

O‘ 00 0000660

CPU Unit with 10 1/O points

Expanswon 110 Uml Expanslon 110 Unll
(ZEN-8E1DR) (ZEN-8E1DT)

@ DC Power Supplies and Input Circuits

* Apply the power supply voltage through a relay or switch in such a
way that the voltage reaches the rated value within 4s. If the voltage
is applied gradually, the power may not be reset or unstable output
operations may result.

* Connect the COM terminals before turning ON the power supply. Not
connecting the COM terminals or connecting them after turning ON
the power supply may cause malfunctions.

(1) CPU Units with 10 I/O Points

* Connecting Negative Common (PNP Connection)

+ 41 - 121024 VDC
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CPU Unit with 10 I/O points
* Connecting Analog Input Devices to Input Terminals 14 and 15
Note: When connecting an analog input device, always connect the
negative side to the COM terminal.
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CPU Unit with 10 I/O points

* Connecting Positive Common (NPN Connection)
Note: If a positive common is used, analog input devices cannot be
connected to 14 and I5.
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CPU Unit with 10 I/0 points

(3) Expansion 1/0 Units

* Supply power to both the CPU Unit and Expansion 1/O Units from
the same power supply and turn them ON and OFF at the same
time.

¢ Expansion 1/0 Units with AC inputs (ZEN-8E1AR) cannot be
connected to a CPU Unit with a DC power supply.

¢ The input common for Expansion 1/O Units with relay outputs
(ZEN-8E1DR) is internally connected to one side of the power
supply circuit (COM terminal).

* A power supply does not need to be connected to Expansion 1/0
Units with transistor outputs (ZEN-8E1DT).

* Connecting Negative Common (PNP Connection)
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* Connecting Positive Common (NPN Connection)
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@ Wiring Output Circuits

(1) Relay Output Type
For CPU Units with 10 I/O points and Expansion 1/O Units, all 4
outputs in the relay output circuits have independent contacts.
For CPU Units with 20 I/O points, outputs QO to Q3 in the relay
output circuits have independent contacts and outputs Q4 to Q7
have 2 points per common.There are no restrictions on polarity.

Expansion 1/0O Unit

| CPU Unit with 10 I/O points | (ZEN-8E1AR) ( ZEN-8E1DR)
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| Communications-type CPU Unit |
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(2) Transistor Output Type
For CPU Units with 10 I/0 points and Expansion I/O Units, all 4
outputs in the transistor output circuits have independent
circuits. For CPU Units with 20 I/O points, outputs QO to Q3 in
the transistor output circuits have independent circuits and
outputs Q4 to Q7 have 2 points per common.

Expansion 1/0 Unit
| CPU Unit with 10 I/0 points

(ZEN-8E1DT)
06 60 06 ®
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1 CPU Unit with 20 I/0 points
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Suitability for Use

OMRON shall not be responsible for conformity with any
standards, codes, or regulations that apply to the combination of
the products in the customer's application or use of the product.
Tale all necessary steps to determine the suitability of the
product for the systems, machines, and equipment with which if
will be used.

Know and observe all prohibitions of use applicable to this
product.

NEVER USE THE PRODUCTS FOR AN APPLICATION
INVOLVING SERIOUS RISK TO LIFE OR PROPERTY
WITHOUT ENSURING THAT THE SYSTEM AS A WHOLE HAS
BEEN DESIGNED TO ADDRESS THE RISKS, AND
INSTALLED FOR THE INTENDED USE WITHIN THE
OVERALL EQUIPMENT OR SYSTEM.

See Also Product catalog for Warranty and Limitation of
Liability.
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OMRON Corporation (Manufacturer)
Industrial Automation Company

Industrial Control Components Department
Shiokoji Horikawa, Shimogyo-ku,Kyoto, 600-8530 Japan
PHONE : 81-75-344-7119 / FAX : 81-75-344-7149
Regional Headquarters
OMRON EUROPE B.V. (Importer in EU)
Wegalaan 67-69,NL-2132 JD Hoofddorp THE NETHERLANDS
PHONE : 31-2356-81-300 / FAX : 31-2356-81-388
OMRON ELECTRONICS LLC
1 East Commerce Drive, Schaumburg lllinois 60173 U.S.A.
PHONE : 1-847-843-7900 / FAX : 1-847-843-7787
OMRON ASIA PACIFIC PTE LTD
438A Alexandra Road # 05-05/08 Alexandra Technopark
Singapore 119967 SINGAPORE
PHONE : 65-6-835-3011 / FAX : 65-6-835-2711
OMRON (CHINA) CO. LTD
32/F, Tower B, Jianwai SOHO, #39, East 3rd.Ring Road,
Chaoyang District, Beijing, 100022, China
PHONE : 86-10-5869-3030 / FAX : 81-10-5869-3815
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