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OMRON
Model ZN'PDA1 1

Air Particle Sensor Amplifier Unit

INSTRUCTION SHEET

Thank you for selecting OMRON product. This sheet primarily
describes precautions required in installing and operating the
product.

Before operating the product, read the sheet thoroughly to acquire
sufficient knowledge of the product. For your convenience, keep
the sheet at your disposal.

TRACEABILITY INFORMATION:
Importer in EU :

Omron Europe B.V.

Wegalaan 67-69

2132 JD Hoofddorp,

The Netherlands

Manufacturer:
Omron Corporation,
Shiokoji Horikawa, Shimogyo-ku,
Kyoto 600-8530 JAPAN

The following notice applies only to products that carry the CE mark:
Notice:

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. c €
* 9 975 423 - 5E *

© OMRON Corporation 2007 All Rights Reserved.

PRECAUTIONS FOR SAFE USE

Please observe the following precautions for safe use of the product.
1. Do not use this product in environments where it can be exposed to
inflammable/explosive gas.
2. Do not disassemble, repair, or modify this product.
3. Always make sure that products with lock mechanisms are locked.
. The voltage of the DC power supply must be within the rated range. An AC
power supply cannot be used on this product.
. Use the power supply within the rated load.
. Avoid installing the product outdoors.
. Dispose of this product as industrial waste.
. Do not pressurize this product when disposing of it.

~

[l e NV |

B Applicable standards

* EN61326-1

* Electromagnetic environment : Industrial electromagnetic environment
(EN/IEC 61326-1 Table 2)

PRECAUTIONS FOR CORRECT USE |

(1) Installation Site
Do not install this product in locations subjected to the following conditions:

M /O Circuit Diagram
* NPN type (ZN-PDAI1)

'Brown 24 VDC

<
* Direct sunlight or near heaters = |
* Presence of high humidity where condensation is likely to occur : Caution Load
1/0 switch Jjudgment output Load
VVA—0 | White Reset input 0a !
* Cold locations likely to freeze ‘ Warning
Gray Judgment output

* Presence of corrosive or flammable gases
* Direct vibration or shock to the body
* Presence of dust or iron particles

GND (0 V)

|24 VDC

|
|
|
|
|
* Rapid temperature fluctuations i
|
|
|
|
|
|
|
|
|

¢ Organic solvents, water, oil or other liquids splashing on the body

 Strong magnetic or electric field

» Reflection of intense light (such as other laser beams or electric arc-welding
machines) or strong magnetic waves

(2) Power Supply and Wiring

* Reverse connection of the power supply is not allowed. Connection to an AC
power supply is also not allowed.

* Open-collector outputs should not be short-circuited.

* The cables must be 10 m or shorter in total length, for both the Sensor and
Amplifier Unit. To extend the cable from the Sensor, an optional double-ended
connector cable (ZX-XC[JA) must be used.

* High-voltage lines and power lines must be wired separately from this product.
Wiring them together or placing them in the same duct may cause induction,
resulting in malfunction or damage.

* When using a commercially available switching regulator, make sure that the FG
(Frame Ground) terminal is grounded.

o If surge current is present in the power lines, connect surge absorbers that suit
the operating environment.

(3) Warming Up

After turning the power supply ON, allow this product to stand for at least 30

minutes before use.

(4) Maintenance and Inspection

* Always turn the power supply OFF before connecting/disconnecting the Sensor
connector.

* Do not use paint thinner, benzene, acetone or kerosene to clean the Sensor and
Amplifier Unit.

(5) Sensor
Use the Sensor in combination with Air Particle Sensor (ZN-PD[_I[ ]).

M Ratings/Performance

Iltem Model ZN-PDA11

Sampling time 1 to 599s (selectable)

Average count settings 1,2, 4,8, 16, 32, 64

Indicator

Operation indicators: OUT1 (orange), OUT2 (yellow), 7-segment main display (red),
7-segment sub-display (yellow), power (green), wide range display (green), unit selection display (green)

Status outputs
(2 outputs: OUT1/0UT2) *1

NPN open-collector outputs, 30 VDC, 30 mA max.
Residual voltage: 1.2 V max.

Reset input *1

ON: Short-circuited with 0-V terminal or 1.5 V or less, OFF: Open

Functions

Measurement result display, setting value display, unit selection, scaling, peak hold, hysteresis setting,
threshold level selection, wide range display, key lock, ECO mode, display reverse, display digit change, initial reset

Power supply voltage

24 VDC*10% ripple (p-p) 10% max.

Current consumption

300 mA max.

Ambient temperature

Operating: 0 to 40°C, Storage: —15 to 50°C (with no icing or condensation)

Ambient humidity

Operating and storage: 35 to 85% (with no condensation)

Insulation resistance

20 MQ) at 500 VDC

Dielectric strength

1,000 VAC, 50/60 Hz for 1 min

Vibration resistance

10 to 150 Hz, 0.7 mm double amplitude 80 min each in X, Y, and Z directions

Shock resistance

300 m/s? 3 times each in six directions (up/down, left/right, forward/backward)

Connection method

Cable (standard cable length: 2 m)

Materials Case: PBT (polybutylene terephthalate), Cover: Polycarbonate
Weight (packed state) Approx. 180 g (approx. 350 g)
Accessories Instruction sheet

*1 OUT?2 and reset input are switched by the DIP switch on the rear of the Amplifier Unit.

Il External I/0

Brown  (1)24 VDC

Blue (2) GND (0 V)

Gra (3) Warning judgment output

White {(4) Caution judgment output
(5) Reset input

Note 1. Wire the cable correctly. Otherwise, the Amplifier Unit might be damaged.
Note 2. The function of the white lead can be selected by the switch on the bottom
of the Amplifier Unit.

(1)24 VDC
This is the power terminal. Connect the 24 VDC power supply to this terminal.
(2)GND (0 V)
This is the 0 V power supply terminal.
This terminal becomes the common terminal for inputs/outputs.
(3) Warning judgment output
This output turns ON when "measured value = warning threshold".
Operation is the same as lighting of the OUT1 indicator.
(4) Caution judgment output
This output turns ON when "measured value = caution threshold".
Operation is the same as lighting of the OUT?2 indicator.
(5) Reset input
This input is for resetting each of the outputs. When this input is ON, internal
calculations are stopped, and judgment outputs are forcibly turned OFF. This
input can also be used to clear the peak hold value.



H Connecting the Ampilifier Unit Operation Switches Main display details '
[Sensor + Amplifier Unit] Dimensions When Connector Cover Is Open (1) Number of 0.3 ;, m particles
The number of particles of diameter 0.3 y+ m or more is displayed.

(2) Number of 0.5 z+ m particles
The number of particles of diameter 0.5 + m or more is displayed.
(3) Number of 1.0 2 m particles

Push the Sensor output cable connector into the Amplifier Unit input cable
connector until the Sensor's connector ring is locked. To disconnect the Sensor,
hold the Sensor's connector ring, and then pull the connector straight out.

O Mode switch [RUN/T/FUN]
This switch selects the following three modes:
RUN mode ... Measurement mode

T mode ......... Threshold mode. This mode is for setting thresholds. The number of particles of diameter 1.0 1 m or more is displayed.
. o FUN mode ... Function mode. This mode is for making various settings. hreshold displ
@ Do not touch the terminals inside the connector. O Threshold switch (C) Thresho N llzp ay dicated on the subdico]
. . The thresholds are indicated on the sub-display.
. . . Ir? the T/RUN mode, this switch selects the threshold (HIGH or LOW) to be The warning level is indicated when the threshold switch is set to "H", and the
M Mounting Dimensions displayed or set. _ caution level is indicated when the threshold switch is set to "L". The number
[Mounting the Amplifier Unit] HIGH: warning threshold, LOW: caution threshold of particles targeted for comparison with the threshold is indicated on the
(1) Fit the front section of the Amplifier Unit onto the DIN track. O PuShbuttqn switche§ _ _ main display.
(2) Press the rear section of the Amplifier Unit onto the DIN track. . Part Names and Functions These switches basically perform the functions in the table below.
Pushbutton
" P RUN mode T mode FUN mode . .
Judgment output | | Wide range Main display UP key switch Other Functions in the RUN Mode
indicators indicator indicator
UpP No function Changing thresholds | Changing function .
Power . - L : [Reset input]
i LEFT k RIGHT ke setting values .
indicator Unit indicator | ey| y ‘ (forward dlreCtIOn) (forwagrd direction) $I:ess thet DowlN kiy (') IO CC;:trOl tre rels.et Intplut_ )
e reset can also be input on the external input lead.
\ DOWN Reset input Changing thresholds | Changing function P P

(reverse direction) setting values

@) DIN track (reverse direction)

Do not perform steps (1) and (2) in reverse. The mounting strength RIGHT Changing display | Changing thresholds | Changing setting

may decrease if the Amplifier Unit is hooked onto the DIN track in » dEta"-S on the Changing the digit | functions it
reverse order sub-display (forward direction) | (forward direction)
: (forward direction)
[Removing the Amplif.iefr Unit_] LEFT Changing display |Changing thresholds | Changing setting
(3) Press the Amplifier Unit forwards. details on the Changing the digit functions
(4) Lift up the front section of the Amplifier Unit. sub-display (reverse direction) (reverse direction)

(reverse direction)

ENT No function When threshold is | When setting value
[ | flashing: is flashing:
The threshold is The threshold is
confirmed (set). confirmed (set).
ENT key When initializing
settings:
Hold down to
execute
initialization.

Sub-display indicator| |Thresho|d switch| |M0de switch| |DOWN key|

DIN track
3

The switch for selecting caution judgment output/reset input on the white lead is located
on the rear of the Amplifier Unit.

M Dimensions Svitch B Alphabet Display Format

(unit: mm) Reset input
30 (conductor cross-sectional area: 0.09 mm? :

M Alphabet characters appear on the displays as shown in the following tables.

| / insulator diameter: 0.7 mm) 5 [] © : i b C d F G h I J
Standard length: 0.1 m o

15.5 mm dia. [I!IE]:I

Round vinyl insulated cable 5.1 mm dia., 9-wire

>
m

E R é o Cauti(z)rlllg;stgment I: I I - - - I I : I : I- I - I I
Al - i B N iR e i i 0 e N )
Indicators
KL |m|n|o P | q r S t
3 O Power indicator [POWER ON (green)] - - - -
This indicator lights when the power supply is turned ON. I_I | - - - I_I I_I - I_ I_
@ O Judgment output indicators [OUT1 (orange)/OUT2 (yellow)] l l_ l I I I I_I I I I -I I-
- These indicators light according to the following conditions. Also, each
of the judgment outputs operates in the same way. U V w X Y 7
o OUT1 judgment indicator ... Measured value = warning threshold
“ OUT?2 indicator ! - - .
g OUTI indicator OUT2 judgment indicator ... Measured value = caution threshold I I I I - I I -
i O Main display indicator [(red) 5-digit digital display] - - -
o In the RUN mode, the measured value (number of particles/cf or I- I I -I - I- I -I -
number of particles/litter) is displayed.
- Power indicator During hold measurement, the hold value is displayed. . .
g mi"i;‘:i?c;;‘d‘camr In the display reverse mode, the position of the display is reversed. M Operations in Each Mode
O Sub-display indicator [(yellow) 5-digit digital display] ) )
Main display indicator In the RUN mode, the particle diameter indicated on the main display Mode Mode switch Threshold switch
Sub-display indicator and the warning/caution threshold are displayed. _
o In the T mode, each of the warning/caution thresholds are displayed. RUN mode RUN T FUN Any
In the display reverse mode, the position of the display is reversed.
Round vinyl insulated cabl i indi
52 mm div., 10owire O Wide range indicator _ _ o | The figure shows how states migrate in the RUN mode.
- (conductor cross-sectional area: 0.09 mm? This indicator lights when the wide range display setting is enabled. In
“ / insulator diameter: 0.7 mm) this case, the measured value divided by 1000 is displayed.
< Standard length: 2 m O Unit indicator
This indicator lights when "litter" is selected at unit selection. In this Number of Number of Number of Number of
158 case, the measured value is displayed as the unit "number of 03um 05um 1.0y m threshold
: i " particles particles(*) particles targeted particles
particles/litter". > a9 a4 a4
OJo.3u o5 0100 Threshold

6 16.8
Sub-display

31.5
*: Initial setup




Mode Mode switch

Threshold switch

Mode Mode switch Threshold switch

Tmoce | LT Any

RUN T FUN

Funmoce | NN Any

RUN T FUN

Initialization

Direct Threshold Input

Key Lock

This function returns all data to their defaults.

[How to Set Initialization]

M Error Display

[Errors that occur during regular measurement]

Display Cause Measure

This is used to set the threshold.
The main display shows the measured value, and the
sub-display shows the threshold.

[Setting Method]

Select the threshold to be directly input by the threshold switch.

H: Warning threshold

HIElT L
@ L: Caution threshold

Press one of the UP, DOWN, LEFT or RIGHT keys.
Start direct input.

The numeric value of the leftmost digit of the threshold
indicated on the sub-display is displayed flashing.

=~

Change numeric values in the figure below.

Increment
the numeric value.

UpP

Increment the digit. MODEﬁDecrement the digit.]
L R
Decrement
the numeric value.

DOWN

<~

When you have finished adjusting the numeric value, press the
ENT key to confirm the value.

<~

All digits flash twice, and change from flashing to lit to indicate
that numeric values are confirmed.

This function disables operation of the pushbutton switches.

[How to Set the Key Lock]

Set the mode switch to FUN to display " }j-y }l- "onthe

Set the mode switch to FUN.

main display.

One or all of the Check the output wiring, and
E-Sht judgment outputs is release short-circuited loads.
(flashing) short-circuited. (The Sensor is automatically
restored after the short-circuited
load is canceled.)

=~

Press and hold down the ENT key for at least three
seconds.

" "

----- is displayed on the sub-display for three seconds.

Hold down all the UP, DOWN, LEFT and RIGHT keys for at
least three seconds.

"1 == ! " is displayed on the main display, and "-----" is
displayed on the sub-display for three seconds.

=~

The Sensor is not Connect the Sensor and turn
E-hEd connected. the power supply back ON
(flashing) Or, Sensor error. again.

If this does not solve the error,
replace the Sensor.

~ -

After three seconds, " |- 1-!" is displayed on the sub-display
to indicate that initialization is completed.

EEPROM damage. Hold down the ENT key for at
E-EEP Or, data is in error. least three seconds.
(flashing) If this does not solve the error,

replace the Amplifier Unit.

After three seconds, " |-}-'" is displayed on the sub-display
to indicate that setting of the key lock is completed.

[How to Cancel the Key Lock]

Hold down all the UP, DOWN, LEFT and RIGHT keys for at
least three seconds.

"I - |2 |2 " is displayed on the main display, and "-----" is
displayed on the sub-display for three seconds.

<~

After three seconds, " |-, 1-! " is displayed on the sub-display,
and the key lock is canceled.

* The following key operations are enabled while the key lock is
active:
» Mode switch operations
+» Threshold switch operations
+ Cancellation of the key lock

The Sensor fan or laser Connect the Sensor and turn

E-Sen is in error. the power supply back ON
(flashing) Or, the Sensor fan or again.
laser has deteriorated. If this does not solve the error,

replace the Sensor.

Note: The display order of priority when two or more errors occur
simultaneously is from the top of the table downwards.




M The figure shows how states migrate in the FUN
mode.

We recommend setting the functions mounted on this Amplifier Unit by the
following procedure.

Measurement time [range: 1s to 599s]

Threshold [options: 0.3 4 m/0.5 y m/1 u m]

Measurement time,

*1: Set in % increments.

ce ! ﬂE Symbol Setting
H Settings can be changed by the UP or DOWN keys.
‘ T i . ay (The display flashes.)
] UP key, DOWN key: Selects the function.
Number of samples| ENT key: Confirms the setting.
to average LEFT key, RIGHT key: Cancels changing of settings.
H u E The digit with the flashing number can be changed.
! AV When none of the digits is flashing, the settings can be
4 T L Y 4@ P | | changed by the UP or DOWN key.
LEFT key, RIGHT key: Changes the digit.
(U Unit selection ENT key: Confirms the setting.
St d UP key, DOWN key: Changes the number.
Changing of settings can be canceled by pressing the
C F RIGHT key at the rightmost digit or the LEFT key at the
‘ T L . leftmost digit.
ScALE . A
of f
Peak hold
Phold
of fF
inik
‘ T L . This item can be set
: " when
( Special ) cloSE ff;f;f;?' ot | JUdGE or  (Threshold )
"RAL L' is selected.
] >» Judgment output
S P cL 'JUdE'E relateditems [T T T T T » tIESBEb
CLDSE “= l:“SP :lD;smp;ayrelated == .
H L L Display all | . T i .
| 1
| Hysteresis width
I hYS
I e
I
|
|

| This item can be set when
] "diSP"or"ALL "is selected.

on |Scaling ON

A | oFF of F |scaling OFF
L] 4
n

-

Functions whose settings must be checked:

Measurement time The stability and updating cycle of measured values
is determined by these items.
Number of samples

to average

Set the time for performing a single measurement.
Setting a longer measurement time results in more stable measurement but
increases the measurement response time.

Number of samples to average [range: 1 to 64]

Select the particle diameter that is to be targeted when judging the
caution and warning thresholds.

Judgment is performed on the display values of the selected particle
diameter.

Unit selection The unit (how measurement results are expressed)

of measured values changes according to this item.

Functions that must be set according to specific application:

Set the number of samples to average to obtain the measurement result.
Averaging is performed by moving average on the result of each
measurement time.
So, Measurement updating cycle = measurement time
Measurement response time = measurement time x (number of samples
to average + 1)

Hysteresis width [range: 0 to 49%)]

Functions for freely changing display values and customizing display details.

Scaling

Peak hold

I/0 switch (bottom of Amplifier Unit)... Selects whether or not to use reset
input.

Wide range display

Unit selection [options: cf display/litter display]

Set which unit is to be used for displaying measurement results.
Select from cf display (number/cf) or ISO display (number/litter).

Scaling [input of any display value]

Set the hysteresis width for the caution and warning judgment values.
Judgment criteria are as follows:
OK — caution or warning:
display value >= [caution or warning threshold]
Caution or warning — OK:
display value <= [caution or warning threshold] x
(1 - hysteresis width(%) x 100)
Example: Warning threshold=1000, hysteresis width=5%
OK — warning: display value >= 10000
Warning — OK: display value <= 9500

Judgment output related functions:

Determine how thresholds are to be set on measured values.

I/0 switch (bottom of Amplifier Unit)... Selects whether or not to use caution
judgment output.

Threshold
Changing thresholds (T mode)
Hysteresis width

Measurement results can be changed to any display value.

This item is useful when matching the display values of the Sensor to those

of a calibrated particle counter, or when unifying the display values of multiple

Sensors.

Input the desired display value while viewing the current measurement result.

The scaling conversion coefficient is calculated based on these input values,

and that coefficient is applied on all measurement results from there on.

Example: If "1500" is input as the desired display value when the current
measurement result is "1000", numbers obtained by multiplying all
measurement results by 1.5 from then on will be displayed.

Wide range display [options: ON/OFF]

Select whether to display measurement results as they are or after

division by 1/1000.

Select this item to "ON" when there is an extremely large number of

particles to be measured and they cannot all fit in the main display.

* A maximum of only 59999 measurement results can be displayed on
the main display.

Display reverse [options: ON/OFF]

Display related functions:

Initialize

The display and cursor key operations on the main display and
sub-display can be reversed, i.e. be turned upside down.

Display reverse
ECO mode

This item resets all internal settings to their default values.

ECO mode [options: ON/OFF]

Special functions [options: CLOSE/JUDGE/DISP/ALL]

C—[Yrag

The scaling setting is (n ) F F
turned OFF.

Wide range display

of F

allp
dr€u

at|p

ScALE

Place the measurement target|| 8 32G| | Measured value cF (" ECO mode )
at the position whose display S clim 1st point scaling o
value is to be changed, and E co
directly input the desired av Press the UP, DOWN, LEFT, or o F F
numeric value. apm RIGHT key to start setting the 1st
point scaling value. . T i .
832S Measured value The procedure for setting numeric values is
V: 0000/ | scaiingvalue inpuy| | the same as that in the FUN mode. m
ScALE n
LE 5-a G

This item switches between display and hide of detailed setting items.
When [JUDGE] or [DISP] is selected, the respective setting items are
displayed, and when [ALL] is selected, all setting items are displayed.

When the ECO display function is used, the digital displays darken,
reducing current consumption.

Display digit change [options: 0 to 5 digits]

Select the number of digits (0 to 5) for the main display in the RUN mode.

Suitability for Use

Omron Companies shall not be responsible for conformity with any standards,
codes or regulations which apply to the combination of the Product in the
Buyer’s application or use of the Product. At Buyer’s request, Omron will
provide applicable third party certification documents identifying ratings and
limitations of use which apply to the Product. This information by itself is not
sufficient for a complete determination of the suitability of the Product in
combination with the end product, machine, system, or other application or
use. Buyer shall be solely responsible for determining appropriateness of the
particular Product with respect to Buyer’s application, product or system.
Buyer shall take application responsibility in all cases.

NEVER USE THE PRODUCT 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 THAT THE OMRON PRODUCT(S) IS PROPERLY RATED 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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