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HPX-AGO08-_S Series
Photoelectric Control
User’s Manual

Thank you for purchasing our product. In order to use it correctly
and safely, be sure to read this manual.

For detailed specifications and dimensions, please refer to the
specification sheet.

Please, read ‘Terms and Conditions’ from following URL before the
order and use.
http://www.azbil.com/products/factory/order.html

© 2008-2016 Azbil Corporation All Rights Reserved.

( SAFETY PRECAUTIONS

Safety precautions are for ensuring safe and correct use of this product,
and for preventing injury to the operator and other people or damage to
property. You must observe these safety precautions. Also, be sure to read
and understand the contents of this user’s manual.

@ Key to symbols

/N\WARNING

Warnings are indicated when mishandling this product might
result in death or serious injury to the user.

/N\CAUTION

Cautions are indicated when mishandling this product might result
in minor injury to the user, or physical damage to this product.

/\WARNING

® This product is not explosion-proof. Do not use this product

in an environment where there is flammable gas or fluid.

( OVERVIEW )

B Overview

The HPX-AGO08-_S is the photoelectric switches with the conventional incom-
ing light detection function and the differential detection function. It turns the
differential-based output on when the variation in incoming light level exceeds
the threshold for edge detection within the differential response time. A rising
edge or a falling edge is selectable for an edge type and a one shot output or a
RS-type flip-flop output is selectable for an output type.

* On the HPX-AG08-_S-012, only one-shot output can be selected.

B Specifications

Supply voltage 12 to 24 Vdc £10 % (Expansion-unit, supplied through
the connection to the main unit)
Max. 750 mW (24 V, 30 mA)

NPN open collector output (HPX-AG08-15/35/5S)
PNP open collector output (HPX-AG08-25/45/65)

-20to +55°C*

Power consumption

Output mode

Operating temperature

* When the product is gang-mounted, the operating temperature may vary depending on
the number of units.
2 unitsorless:  -20to +55 °C
3 units: -20to +50°C
4, 5 units: -20to +45°C
6 units or more: -20 to +40 °C

(*JHandling Precautions
« This product may detect ambient light “noise” because of the char-
acteristics of differential detection sensors. Check that the detection
is stable and that no problems occur in the actual operation before
using the product.

B Names of parts

Operating indicator 1 — —Operating indicator 2 (orange)
(orange) Indicator Indicator . .
9 (r(green) [(red) rSIlde switch

G aes BEEB A e |||

—+ button'—- button FUNC/‘CANCEL:
— AUTO/OK: Auto tuning button * Function select button

* This button is also used as the SET button during setup.

B Input/output circuit and wiring
@ NPN open collector output (For HPX-AG08-15/35/5S)

o
| € \\’Brown

I

| R

g r— 120 24Vdc
2 ¥ Output2 Orange

1S T <—

I

1 1 Blue

I

& Output1 } =

Orange
put 2 [ —
Bl i
»

Circuitry

Outy

( MOUNTING )

B Expansion-unit attachment to the main unit for reduced
wiring models
(1) Peel the seal off the connector of the units to be attached.
(2) Mount side by side on a DIN rail.
(3) Slide the expansion units over to so that the connectors connect.
(4) Use an end plate (HPX-PA03, sold separately) to hold the expansion units in place.

B Inserting optical fibers into the amplifier

(1) Open the cover.

(2) Move the fiber clamp lever forwards to the release position.

(3) Firmly insert the tip of each fiber into the holes in the amplifier.
For the insertion depth of the fiber, refer to the reference mark on the side
of the unit.

(4) Return the lever to the clamp position.

(5) Close the cover.

it Light signal window
¢(3) Fiber insertion depth reference mark

(1] Handling Precautions
« If the fiber is thin, first insert it into the thin fiber adapter so that the
fiber projects approximately 0.5 to 1 mm from the top of the adapter.
After that, insert the adapter into the hole in the amplifier until it is in
contact with the end, and then fix it firmly.

« Do not bend the cable within 40 mm (in case of thin fiber: 10 mm) of
its junction with the amplifier u‘nit or the sensing head.

40 mm min.

Amplifier
Fiber unit

\«—»‘ 40 mm min. e —

When connecting a coaxial reflection type
fiber unit to the amplifier, insert the single-
core fiber into the port for light emission

Light
Single-core (:) emitting U
Multi-core & Light >
receiving

and the multi-core fiber into the port for port
light reception.

( AMPLIFIER CAUTIONS )

« Output is disabled upon power-up for approx. 400 ms so the unit can stabilize.

« Use a hood or change the mounting direction to ensure the sensor’s correct opera-
tion if interference from ambient light is considerable.

« Care should be taken so that organic solvents, such as paint thinner, water, oil, or
grease, do not splash the amplifier directly.

o The detection distance or display value may vary depending on variations in the
individual amplifier, installation circumstances, and/or type of fiber unit.

o When using a commercially available switching regulator, ground the FG (frame
ground) and G (ground) terminals. Otherwise switching noise may cause incor-
rect operation.

o When using a load which generates an inrush current, connect a current-limiting
resistor between the load and the output terminal to avoid activating the short-
circuit protection.

o If there is a device that uses infrared communication near an amplifier, cover the
light-signal windows on both sides of the amplifier (or on the outermost gang-
mounted amplifiers) with the included side seal stickers.

Do not remove the attached stickers.

E1

( WIRING CAUTIONS )

« Do not apply a voltage exceeding the rated power of this product.

« The cord may break if it is pulled with over 50 N.

« Do not bend the part of the cord nearest to the amplifier with less than a minimum
bend radius of 30 mm, and avoid continuous bending stress.

« If an extension of the cable is necessary, use a wire that is at least 0.3 mm? in cross-
sectional area with a maximum length of 30 m.

« Route the wires of the sensor separately from power lines or through an exclusive
conduit. Otherwise induction may cause incorrect operation or damage.

( CUTTING OPTICAL FIBERS )

/N\CAUTION

® To avoid injury, do not disassemble the dedicated cutter.

Use the dedicated cutter (included with the unit) to cut the fiber.
High and low temperature-proof fibers cannot be cut.
(1) Insert the fiber cable to the desired cutting length into one of the previously
unused holes in the cutter.
(2) Push down the blade in one strong and smooth motion.
(3) Do not reuse a hole once used to cut a fiber cable.
« If the sensing face is dirty, wipe with a soft, clean cloth.
Do not use benzine, thinner or other organic solvents.
« For details about the specifications of the fiber unit and cautions for use, refer
to the product specification sheet.

( SETTINGS )

B Display mode switching
Three display modes that the rising edge display mode, the falling edge display
mode and the absolute value display mode are available. Displayed information
and setting contents are as follows:

Operating
. . I type (dif- Output )
Display mode | Indicator (green) | Indicator (red) ferential | switching Timer
detection)
Rising edge  |Threshold for Incoming light|Enable On when Enable for
display mode |rising edge level within the edgeis |differential
detection the differential detected/ based output
Falling edge |Threshold for response time %ﬁ wcl;len.
display mode |falling edge ; ie tgs s
detection etecte
Absolute Set value (thresh-|Incoming light|Disable Light-on/ Enable for in-
value display |[old forincoming |level Dark-on tensity based
mode light level) output

The display mode can be switched as following procedure:
« Rising edge display mode/ Falling edge display mode
(1) Change the slide switch to the side 1.
>> [E/5F] is displayed on the indicator (red) in a short time.
(2) Select the rising edge mode or the falling edge mode with the [AUTO/
OK] button.
>> When the falling edge mode is selected, [-] is displayed on the most
left digit.
+ Absolute value display mode
(1) Change the slide switch to the side 2.
>> [Fk%=] is displayed on the indicator (red) in a short time.

B Differential-based output (Output 1)
@® Manual tuning
The threshold for edge detection can be set manually.
(1) Set the rising edge mode or the falling edge mode with the [AUTO/OK]
button.
(2) The selected threshold level increases by pushing the [+] button and
decreases by pushing the [-] button.m

il
A8 o The setting range varies with
(Ulne @ : @ the sensing type.
71
@

L Threshold

@ Output logic switching
The output can be switched, “ON when the edge is detected”
[£ - o] or “OFF when the edge is detected” [ -oF].
(1) Set the rising edge mode or the falling edge mode with the [AUTO/OK]
button.
(2) Push the [FUNC/CANCEL] button and hold it 3 seconds or more.
(3) Select the [£ - 5] or the [F - =F] with the [+] button or [-] button.
(4) Pushing the [AUTO/OK] button finishes output switching.

(4 (3) )

A:m A=A eﬂt}i
(1)—-[3[312@]%%
M

B Intensity-based output (Output 2)

@® Manual tuning
The set value can be set manually.
(1) Set the absolute value display mode with the slide switch.
(2) The set value increases by pushing the [+] button and decreases by push-
ing the [-] button.
@ Output logic switching
The light-ON (L) or the dark-ON (zfz) can be switched.
(1) Set the absolute value display mode with the slide switch.
(2) Push the [FUNC/CANCEL] button and hold it 3 seconds or more.
(3) Select the [Lz] or the [zf=] with the [+] button or [-] button.
(4) Pushing the [AUTO/OK] button finishes output switching.

B Auto tuning (Output 2)
The set value is able to set by automatically.
Set the display mode to the absolute value display mode, and then do the pro-
cedure below. If an error message is displayed after auto turning,
see @ Corrective actions for turning errors.

(1] Handling Precautions

« The control output turns OFF during auto tuning.

« After tuning, check that detection is stable and that no problems
occur in the actual operation. Additionally, if some factor, such as
detection condition, changes after tuning, carry out the tuning again
using the proper procedures.

@ Full auto tuning
While the workpiece is moving, the middle point between the light level
when the workpiece is present and when it is not present is used as the set
value. This function is useful for applications where the workpiece cannot
be stopped.

Setting procedure:

(1) Keep the [AUTO/OK] button pushed for 3 s or more. [F...}] is displayed,
and full auto-tuning starts. Pass a workpiece through the detection loca-
tion.

(2) To finish full auto tuning, press [AUTO/OK] again. When tuning is com-
plete, [Full Som] is displayed. @ (28

L,

(3) After completion of setting, check that the workpiece can be detected.
Depending on the size and speed of the workpiece, tuning might not
be possible.

@ 2-point tuning
The middle point between the workpiece-present state and not-present
state is used as the set value.
Example of setting:
(1) Push the [AUTO/OK] button without a workpiece.

E m

(2) Then, push the [AUTO/OK] button with a workpiece.
When tuning is complete, [~ Hizz] is displayed.

* The order of steps (1) and (2) has no effect.

;
=



@ BGS tuning
The maximum level at which the reflection type fiber unit detects a work-
piece without a background is used as the set value. BGS tuning should be

B

done without a workpiece.
(1) Push the [AUTO/OK] button.

(2) Keep the [AUTO/OK] button pushed for 3 s or more.

When tuning is complete, [55%

Haoo] is displayed.

Note: Do not move the target object for tuning.

- Maximum sensitivity setting

(This setting procedure is the same as for BGS tuning.)
To detect a workpiece without a background
using the reflection type fiber unit or to com- B B

pletely detect a shaded workpiec

transmission type fiber unit, use this setting for
maximum sensitivity. This ensures the correct

and reliable settings.

(1) For reflection type fiber units, push the

e using the

Transmission

Reflection
type type

[AUTO/OK] button without a workpiece. For transmission type fiber
units, briefly push the [AUTO/OK] button with a workpiece in place.

(2) Then, keep the [AUTO/OK] butt

When tuning is complete, [55%

on pushed for 3 s or more again.
Saoo] is displayed.

Note: Do not move the target object for tuning in step 2.

@ Percent tuning

Using the current light receiving level as a ref-

erence level, specify a percentage

reference level and use it as the set value. Tun-

(%) of this

ing should be done without a workpiece. E

(1) Push the [AUTO/OK] button.

(2) Set a percentage (%) of the threshold level with the [+] or [-] button. The
setting range is from 10 % to 999 %.

(3) Push the [AUTO/OK] button.
When tuning is complete, [z

£ Sool] is displayed.

Note: Do not move the target object for tuning.

« Position tuning

With the percentage (%) of the percent tuning
is set at 100, it is possible to set the device so

that the workpiece is detected at
position.

(1) Push the [AUTO/OK] button.
(2) Set the threshold level percenta
(3) Push the [AUTO/OK] button.

When tuning is complete, [Py

For example, perform
the following steps at
this position:

a specified

ge to 100 with the [+] or [-] button.

- Saoct] is displayed.

Note: Do not move the target object during tuning.

@ Corrective actions for tuning errors
If a tuning error is indicated, follow the steps below to check the settings.
(1) Push the [FUNC/CANCEL] button to cancel the settings.
(Values are reset to the pre-tuning default settings.)
(2) Take action according to the error type.

(3) Perform auto tuning again.

Display Contents of error Corrective actions
2Pk fr -0 |Difference in receiving |When using the reflection type fiber
level is insufficient. unit, move the sensor closes.
Or make the power level upper.
2Pk Er =R [Setvalueis too high.  [Move the sensor farther away.

Or make the power level lower.

2Pk fr oL |Setvalueistoolow.  [Move the sensor closes.
Or make the power level upper.
L5557 " |Setvalueis too high. |Move the sensor farther away.

Change the small fiber.
Or make the power level lower.

Set value is too high.

Decrease the percentage of the refer-
ence status.

FerkEr =L |Set value is too low.

Increase the percentage of the refer-
ence status.

(1] Handling Precautions

« If the error cannot be corrected, contact the azbil Group or your

dealer.

B Function selection menu
When pushing the [FUNC/CANCEL] button during normal operation status,
the function selection menu is displayed. When pushing the [FUNC/CANCEL]
button during function selection menu display, the unit returns to normal op-

eration mode.

Desired items are selected with the [+] or [-] button. Pushing the [AUTO/OK]

button will put the selected item in the setting mode.
For details about factory settings, refer to “® Initialization” below:

Sensing type

Power level

Operating type .
(differential detection)

Timer type

Display type

Monitor sleep

Normal
operation

Hold time

Key lock type

Display direction

Initialized

* This selection is displayed only the rising edge mode or the

falling edge mode.

@ Sensing type selection
The response time can be chang;

; ifferential | Response
Sensing type " Bttt | (output2)
",-"-' 5,::'::, 100 ms Tms
‘:.,,:: - ﬂ 10ms Tms
i-' 3 “:’ :,' - -”] Tms Tms
S ‘_-',,_-,'-‘-',j 500 s 250 s
- ,51 250 s 250 s
‘_-',_-,'- " 150 s 250 s

* On the HPX-AG08- _S-012, only“% - {” can be selected.

@ Power level selection

The receiving sensitivity can be changed

Power level HPX-AG08-_S | HPX-AG08- 5012

rn P-Fn a4 .
PFnFa-3 e | P

::'-,.".’ ’:"-.'-‘:'l] — i L‘:l-:.',.’ :-",-,0,51 Approx. 1/10 Approx. 1/10 l @ i
Ago i L‘:’-,‘:’.’ ::',:'- ” Approx. 1/100 Approx. 1/30 - 3
e — ;

* On the HPX-AG08- _S-012, only “Fz-%" can be selected.

Use the HPX-AG08- _ S-012 with a light receiving level from

1200 to 3999.

The light receiving level can be checked in the absolute value

display mode.

@ Operating type (differential detection) selection

This selection is displayed only the rising edge mode or the falling edge

mode.
Edge detection type Contents
Push T .. b o ))| | Boththerising edge and the falling
Auto YR edge are detected. *1, "4
_ Only the rising edge is detected. *1,*4
DR NN g fx]

Only the falling edge is detected. *1, *4

Sets the RS-type flip-flop by the

detection of a rising edge.

Resets the RS-type flip-flop by the
detection of a falling edge.”2. 3

Sets the RS-type flip-flop by the

detection of a falling edge.

Resets the RS-type flip-flop by the
detection of a rising edge. *2,*3

*1 An one-shot timer is added for output.
*2 Areset timer is added for output.
*3 Whether the output becomes ON or OFF when the RS-type flip-flop is set,

can be changed by the output logic switching of the differential-based output.
*4 On the HPX-AGO08- _ S-012, the available selections are only “saih, = 5 E,)

and “FRLL"

Rising edge display mode,
falling edge display mode

@ Timer type selection (Output 1)

Absolute value display mode

@ Timer type selection (Output 2)

E2

® Timer type selection (Output 1)

This selection is displayed only in the rising edge mode or the falling edge

mode.

Timer type

One shot

Reset

}

Timer period setting

*The timer type is not able to changed
in these mode.

t+

1 P
Y

* On the HPX-AGO08- _S-012, only one-shot output can be selected.

® Timer type selection (Output 2)
This selection can be set in the absolute value display mode.

AuTO Timer type
OK_ — +
- -Fin == J|Notimer '
Lo -- — [i’_"::l'l 171~ (1) | On delay D
e
L’_‘ = =) | Off delay
- Shat ‘
1 22 | One shot

No timer

One shot

Other than no timer

Off delay

On delay

Co 1 L[
001202 000

)

[x]

(ot X
I__ﬂ [l:ut uj [17]

On delay, off delay, one shot

o

|

K
h —
Pus|

[Timer period setting] [Timer type selection]

Setting range Setting intervals

250 5/500 ps Select either 250 pis or 500 s
1to5ms 0.5ms

6to 100 ms Tms

200 to 900 ms 100 ms

1t090s 1s

@ Display type selection

Push f Ao ) Set value and light
AUTO ' L.’ [ XN reception level
@ Ul M Te e L] | Setvalue and
VI )07 )T LA | relative value
_) 3 L.l B ] Peak value and
JXIN ]} X light reception level
ey 1 Bottom value and
@ ' light reception level
O Vg X
push 3 20 ) )" ) Peak and bottom value

The relative value is calculated by taking the set value as 100 %.

@® Monitor sleep function

When the monitor sleep function is enabled, the display will disappear if no
button is pushed for more than 20 s during normal operation. When any

button is pushed in sleep mode, the display turns ON.
Using the monitor sleep function reduces power consumption.

Monitor sleep is disabled

Monitor sleep is enabled

Push

AuUTO ;

oK :

ELFF oFF

I NY) D)

SEF ofF = EEE o

AuTo Vel ) Lo

OK_ :

Push

@® Hold time selection

The desired hold time level for peak or bottom hold display is selected.

Push
AuTo il
oK '
O e s || Holdtime2s
‘ T -
3 :'(’l_'l:_j_'l V%) ) |Hold time 105
Auto ! =
.ﬁ 3 H!:l:_:l' :,’"" Infinite hold

To cancel a permanent hold, press the
[FUNC/CANCEL] key.

Next: ® Key lock type selection

@ Key lock type selection

Push .
AuTO !

nx !
[- : :‘y.'t,_‘ :"_' :‘:‘ All operations are locked

M — [y o  IZ| |Operations other than tuning

AUTO. 1 NN Y X 1S operation are locked

oK '
L
Push

*How to lock or unlock the keys
Hold down the [FUNC/CANCEL] button and press the [+] button for 3 s or
more in normal operation mode.

Push for 3 s or more

A Y @l ] &%
B0 e o F55

This toggles the key lock ON

The keys that are locked may vary depending on the key lock type selection.

or OFF.

@ Display direction selection

Push e eeeeeeeeieieeeeeseeieeaene, )
e +
| o |1
L‘FN R ﬁ'] A S NI a :
DX DX IO 000 | vert 1 ;
o : bl () | 'nver |
oK : T
(.

Push

@ Initialization

Initialization reverts all settings to the default settings before shipment

from the factory.

Push  roee oo
o +
§ [:,-’ ::: ""_',] Do not initialize t B ;
T Cladk_9E9) o Va
,,,,,,,,,,,,,,,,,, LT,O,,,,,,,,,,,,,,,,,,,,,,””””7”4
No initialization Push
Initialization
HPX-AG08-_S | HPX-AG08-_S-012

Output logic ‘ Output 1 £-on E-on

switching | output2 o o
Sensing type Sl L=
Power level Fo-3 Fo-2
Operating type (differential detection) ik b
Timer type [ Output1 Shok Shok

‘ Output 2 -- --

Display type ik ik

Monitor sleep aFF aFF

Hold time LI A

Key lock type Full Fuld
Display direction Fbed Flbe

Return to: @ Sensing type selection

l Normal operation

HTS)T1364-2014 [T R WA EIRFAIFRREER ) A9Z0R 00
T it A TR PR

AHEHP
G i 7 B | U | 2 DR 2R R
(Pb) | (Hg) | (Cd) [(Cr(VI)| (PBB) (PBDE)
ZNEN X O O O O O
TSR X O O O O O

ARFHEATS)IT 11364 [THUAE T o
EMIBREE TR LR

2657204 F R 22K o

O FoRZA FW AL TR B TR S5 7RG/ T 265720
X+ FORZA YR AT R B R S i GRY/ T
1z SUER TGS G
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