Fiber Units

H PF Series | Wide range of models for various applications and environments

Il SEARCH BY TYPE OR APPLICATION

Select by shape or optical type

Screw
Most generally used.

Use by attaching to a bracket,

Cylindrical
Suitable for installation
where space is limited.

>

Coaxial
Used for target object
positioning or in

between target object and
switch in a limited

Use to maintain a small distance

etc. Use by attaching with combination with
the setscrew. spot lenses
Sleeve Side view Narrow view

ght emitted to the side.Use to maintain,
a small distance between
target object and

Light spread minimized.
Use in a place where light
intrusion is undesirable.

space is limited.
Attach directly to

Suitable for installation where

Resistant to ambient influences.
Use for target object
detection in a

space. switch in
a limited
space.
Flat/Vane Selective reflection Area

Wide light beam.Use for target object
with varying detection
positions, detection

Select by
environment

\/

Use in environments up
to 350 °C.

_—

Resistant to high temperatures.

casing. 2 -f'g, limited area. of meandering,
(H
/ 3 A'024 ete.
Heatproof Chemical-proof Vacuum-proof

Protected with PFA tubing
for excellent chemical
resistance. 1

Usable in a vacuum.
Cable length can be specified.

N e

Select by
application

\/

Liquid level
detection

Liquid level
detection

Liquid leak
detection

detection

=

Accessories

\/

Lens unit
accessory

-

Long-distance
lens / side view
unit

‘e

Other
accessories

Passing chip

Wefer

Mapping/
S




Il SEARCH BY MODEL NUMBER

Thru scan Diffuse scan Lens unit accessory
(HPF-TIOO) /,4/ (HPF-DLIIC)
Model No. Page Model No. Page Model No. Page

HPF- | T001 A-009 HPF- | D001 A-011 FE- | PA-F1 A-038
| T002 A-013 | D002 A-011 | PA-FB1 A-038
1 T003 A-009 | D003 A-017 | PA-FB2 A-038
| T004 A-013 | D004 A-011 | PA-FB4 A-038
| T005 A-017 | D005 A-013 | PA-L1 A-037
| T006 A-017 | D006 A-017 'PA-S1 A-037
1 T007 A-019 | D009 A-015 HPF- | AT10 A-038
| T008 A-009 | D010 A-015 |AT13 A-038
| T009 A-013 | DO11 A-019 | EUO2A1 A-033,086
| T010 A-009 | D012 A-011 ' EU05 A-038
1 T012 A-027 | D013 A-027 {EU10 A-038
| T014 A-027 | D014 A-029 'LUO1 A-035
1 T015 A-017 | D015 A-027 1 LUO2 A-035
| T017 A-027 | D018 A-011 'LU07 A-035
| To18 A-027 | D019 A-017 1LU08 A-035
' To19 A-021 | D021 A-017 'LUO9 A-035
| T020 A-021 | D022 A-027 | VAO1 A-032
| T021 A-025 | D023 A-027 | VA02-B A-032
| T021T A-025 | D025 A-021 | vJo3 A-032
| T021S A-025 | D026 A-025 | VLO5 A-032,037
| TO21WT A-025 | D027 A-033,077 | VLO6 A-032,037
1 T023 A-021 | D028 A-024 HPX- | PAO6 A-038
| T024 A-009 | D028F A-024
| T025 A-009 | D028T A-024
| T025B A-009 | D029 A-011
1 T026 A-019 | D030 A-011
1 T028 A-023 | D032 A-015
| TO28LF A-023 | D032B A-015
1 T029 A-029 | D033 A-033,077
| TO29E A-029 | D034 A-015
1 T030 A-021,087 | D035 A-015
1 T031 A-013 1 D035C A-015
1 T032 A-034,073 | D036 A-013
| TO32E A-034,073 | D037 A-011
| TO32E-LO2 | A-034,073 | D038 A-015
1 T033 A-009 | D039 A-017
| T034 A-034,073 | D040 A-034,083
1 TO34E A-034,073 1 D041 A-019
| TO34E-LO2 | A-034,073 | D042 A-015
1 T035 A-029 | D043 A-019
1 T036 A-013 | DO45LF A-023
1 T037 A-019 | D049 A-015
1 T038 A-013 ' vD[[] A-031
1 T039 A-017
| T042 A-019
1 T043 A-013
| T044 A-009
| T046 A-013
| T047 A-033,085
| T054-L05 A-023
vTOO A-031




@®@Introducing: Combination Amplifiers

HPX-AG series Typical models

<Exterior view> Type Model No.
Standard HPX-AGO00-1S
Space-saving(main unit) HPX-AGO00-3S
Space-saving(expansion unit) HPX-AGO00-5S

Double digital display > A-045 Page
High-sensitivity, ultra-long
distance detection Multifunctional models

(Alarm output, differential output, two outputs, databank,
etc.)

<Standards compliance>

CE @uum ©

<Operation panel>

High performance * Advanced functions

HPX-EG series Typical models

<Exterior view> Type Model No.
Standard HPX-AGO00-1S
Space-saving(main unit) HPX-AGO00-3S
Space-saving(expansion unit) HPX-AGO00-5S
[} . )
= Double digital display
= Built for usability A8
> (Sensitivity auto-change function, threshold value tracking
function)
<Standards compliance>
<Operation panel>
@ US LISTED
HPX-A series Typical models
HPX-H seri
series Type Model No.
<Exterior view> Low hysteresis HPX-A1
High sensitivity HPX-H1
Sensitivity adjuster with indicator
E Self-diagnostic display (output) AL
g Slim 10 mm profile
»

<Standards compliance>

®
<Operation panel> C E N




@®@Introducing: Fiber Customization Services

p Change the cable length

If fiber length is insufficient, you can specify a cable length.

<Example model number> W Price: Determined by quantity

H PF-TOO1 -L05 m Qty: No minimum (1 cable or more)

‘ ‘ *For details on the scanning distances with a different cable

- length, see the Technical Guide (page A-039).
Base model number LO2: F!ber length  2m *The cable cannot be lengthened on some models. For details,
LOS : Fiber length  5m please contact our sales staff.

L10 : Fiber length 10m

P Change the sleeve length

A range of on-site services are available, such as emergency switch additions and changes, and sample production evaluation.

W Applicable models <List example>
Thru scan Diffuse scan D »  A-017/ A-019rage
HPF-T005 HPF-D003 =
HPF-T015 HPF-D006 = Customizable models
HPF-T037 HPF-DO11 have this label.
W Example model number
For an HPF-T005 with a 120 mm sleeve and 5 m fiber unit cable M Price: Determined by quantity
HPF-T005-S120L05 is the model number. W Quantity:  No minimum (1 cable or more)
‘ ‘ _|_—Cable length. This can be omitted
The standard (base) “S” + 3-digit sleeve length. if length is standard.
model No.
@®Introducing: Element Types
Material of element Performance/Feature <List example>

Plastic General-purpose Bendradius | Length | Amp
™~ HPX-AG
Bend tolerant
R1 2m  [HPX-EG '
e Indicates
Unbreakable AL HPX-4 | elementtype.
Heatproof

Multi-component glass }— [ EETETLeTe T Two types, 200°C and 350°C

—A'EET W 350°C

mBend-tolerant fiber unit mUnbreakable fiber unit (stationary bend type)
For use in moving Even if the cable is bent at a small radius,

environments the light level does not change.

Thanks to multi-core structure bundling several 100s of fiber
elements, bending the cable does not attenuate the light level.

B Cyclic bending test

(reference) /7
Bent +90° l[
m P

Conventional fiber
[Measurement conditions] core structure Unbreakable fiber
Roller diameter: 8 mm (4 mm in radius) core structure

Load: 500 g
For example, HPF-T008 and -T009 withstand
1,000,000 bends under these conditions without breaking.




Applications

Il CASE STUDIES (WITH ACTUAL WORKPIECE DATA)

This section gives application case studies along with evaluation data using actual workpieces.

Liquid level detection

[Type] Specialized use (Thru scan)
[Catalog listing] HPF-D027, HPF-D033

Target object I

Received light level display value

Combination amplifiers: HPX-EG series
(Sensing model : nL3)

Catalog Presence Absence
listing of liquid of liquid

Water

Liquid level detection

Liquid level detection

[Type] Specialized use (Thru scan)
[Catalog listing] HPF-T032_, HPF-T034_

Target object I

RECICNENCIEYW Received light level display value

Combination amplifiers: HPX-AG series
(Sensing mode : nL3
For 8 mm dia. pipe only : nL2)
Catalog Pipe Presence Absence
listing diameter of liquid of liquid
6 mm
HPF-T032
HPF-T032E 8 mm
12 mm
HPF-T034
HPF-T034E 19 mm

Liquid level detection

Liquid leak detection

[Type] Specialized use (Diffuse scan)
[Catalog listing] HPF-D040

REEICICENEIEYW Received light level display value

Combination amplifiers: HPX-EG series
(Sensing mode: nL3)

Catalog Presence Absence Switch
listing of liquid of liquid floating

Liquid leak detection J'¥ W]




Wafer mapping

[Type] Narrow view (Thru scan)
[Catalog listing] HPF-T030

Target object

Light level change characteristics

Combination amplifiers: HPX-AG series

(Sensing model : HP3)
Diagonal installation

Double layer y
——

180
160
140

120
100 'J\

S

/\

Light intensity (%)

60
40
20 ’

*Light intensity is
100 % when there
is no wafer.

20

.10 15
Displacement (mm)

Silicon wafer (300 mm)

Wafer projection detection

[Type] Narrow view (Thru scan)
[Catalog listing] HPF-T020

f

\

W

Target object

Reference data

Combination amplifiers: HPX-AG series
(Sensing model: HP3)

ltem Amount
o 3 pm max.
Max - Min 11 pm

MEdge detection repeatability accuracy

Silicon wafer (300 mm)

Narrow view

Gold wire detection

[Type] Coaxial (Diffuse scan)
[Catalog listing] HPF-D009

Target object

ROEICHCENEEY Detection area characteristics

Combination amplifiers: HPX-AG series
(Sensing model : HP, FT)

_ ] Sensing model

=1 -~ HP
—Ft

Parallel displacement
b b hbonso®

0 1 2 3 4 5 6 7 8 9 10
Scanning distance X (mm)

Gold wire ($17 pm)

Coaxial

Lead frame detection

[Type] Area (Diffuse scan)
[Catalog listing] HPF-D026

Target object

Lead frame size
35 mmx150 mm

REEICICELEIEY Excess gain

Combination amplifiers: HPX-AG series
(Sensing model : HP3)

1000 BT

——HPF-D026
== HPF-D002

100

Excess gain factor (times)

1
30 50 70 90 110 130 150 170 190 200
Scanning distance (mm)

Area

Note: The possibility of detection, as well as the measurement performance and degree of accuracy, are affected by the actual working conditions. Before using
the fiber unit, carry out a careful operation check.

Narrow view S ¥if:y/




Passing chip detection

[Type] Specialized use (Thru scan)
[Catalog listing] HPF-D027, HPF-D033

°

4

Target object

Light level change characteristics

Combination amplifiers: HPX-EG series (Sensing model : nL3)

=

& 10

S |

z

s 9 |

S |

Ei /

8 L/

S

= 70

5

- .

04  -02 0 0.2 0.4 0.6 0.8 Time (ms)

Notes: «The characteristic changes depending on the fall velocity and attitude of the chip.

«This chart shows data for when the adapter for a small-diameter pipe
(HPF-AU04) is attached.

Target object size 1 mmx0.5 mm
Thickness 0.3 mm

Passing chip detection S 9 HiLi1

Chip face/back discrimination

[Type] Coaxial (Diffuse scan)/ Micro-Spot Lens
[Catalog listing] HPF-D034, HPF-LUO7

Target object )

Tl

(Back)
Target size 1 mm x 0.5mm

RECICNENEIEY Received light level display value

Combination amplifiers: HPX-EG series (Sensing model : nL3)

Scanning Front of Rear of
distance component component
-2 mm
-1 mm

Focal Distance

+1 mm

+2 mm

Coaxial/Micro-Spot Lens /§ ﬁg;g

Substrate "Bad" mark detection

[Type] Coaxial (Diffuse scan) / Micro-Spot Lens
[Catalog Iisting] HPF-D038, HPF-LUO08 Target object )

®

Gold pattem
Approx. 1 mm dia.

Ny

RECICUCEIEEY Received light level display value

Combination amplifiers: HPX-AG series (Sensing model : Ft3)

Scanning distance Mark Reject mark

-2 mm

-1 mm

Focal Distance

+1 mm

+2 mm

eiect mark
*The reject mark is applied to the gold
pattern using an oil-based red felt pen.

Coaxial/Micro-Spot Lens J% ﬁ:ﬂ}’;

Detection of meandering

[Type] Area (Thru scan)
[Catalog listing] HPF-T021T[]

Target object

Light level change characteristics

Combination amplifiers: HPX-MA series
(SENS:FINE RESP:NORMAL)
L]

100 oz \

75

e TO2IWT
- T021T
==T021

|
N\
5 1

0

25

Rate of received light level change (%)

15 Displacement

Note: Optical center is aligned at 0 mm

Opaque Sheet

Area




Glass detection Excess gain

. Combination amplifiers: HPX-AG series
[Type] General-purpose screw (Diffuse scan) (Sensing model :nL3)
[Catalog listing] Fiber: HPF-D002 Amplifiers:HPX-AG series (HP3) 1000
2
£ r
A ’r'o_’ 100
Target object s
£
S 10
2
8
I
! 1 2 3 4 5 6 7 8 9 10
Scanning distance (mm)
Black mask

Glass detection EEETXEEY Excess gain
i K . Combination amplifiers: HPX-AG series
[Type] Selective reflection (Diffuse scan) (Sensing model : HP3)
[Catalog listing] HPF-D028T 1000 AG
g 100 -
Target object 8
5
» 10
8
i
10 5 10 15 20 25 30 35 40 45 50
Scanning distance (mm)

Plain glass
Vapor-
deposited
glass

Black mask

Glass substrate

Selective reflection

Il UNDERSTANDING THE GRAPHS

@®Excess gain

The excess gain indicates the magnitude of output from the light-receiving
element relative to the amount of light received by the fiber unit (which varies
depending on the distance). The graph shows that at a distance of 1, the
output from the light-receiving element is 10 times the level required for
operation.

This surplus is available in case there is a decrease in the incoming light level
due to misalignment of the optical axis, dirt on the light-receiving element, etc.

Note: On an excess gain graph, the minimum operating level of the ampilifier is
setat 1.

@®Detection area

The detection a rea is a characteristic used for diffuse scans. The graph shows
the operation points of the fiber switch when a standard target object (white
paper) is moved perpendicular to the optical axis at the maximum sensitivity
setting. This illustrates the extent of detectable light around the fiber unit.

Note: For the excess gain graph, the minimum operating level of amplifier unit
issetas 1.

100

Excess gain factor (times)

Scanning renge H

*Detection availability, measurement performance, and accuracy also depend on actual working conditions.

Use the fiber unit after carrying out in advance an operation check and evaluation.

8

0 0.5 1

Scanning distance (mm)

15 2

:arge object

Il

LT
- N1/
AV
N
N VT I\

™~

-
[

Sensing distance




Screw Thru scan

Most generally used. Use by attaching to a bracket, etc.

Straight type

Elbow type

Bolt type

—{Related pages}—

For combined lenses, see
A-037

For diffuse scan type,

Hl OUDER GUIDE

see page A-011.

@®Thru scan
vk Size S Bend mdit::abLanth Amp Sl:o:nning dis:;:::n(:;m) Core ds?;g:(!(lt":'nl:rls Model No.
HPX-AG| i 740
R1 2m  [HPX-EG| T (&) $0.5 $0.005 | HPF-T024
oz HPX-AG | 2P 180
ma /W Re | 2m  |HexeEc|EEF S 4x0025 | 4001 | HPF-T008
—
' R20 2m $0.75 $0.005 | HPF-T044
_—~~ —
Straight R2 $1.0 $0.005 | HPF-T025
>
R20 $1.0 0005 | HPF-T003
M4
_—
: R20 P14 5001 | HPF-T0O1
_~
/
R4 166025 $0.01 | HPF-T033
""""" B i
HPX-AG I8 260 0
Bot | M4 @ R2 2m  |HPXEG | A== 310 $1.0 | 0005 |HPF-T025B
| 2 e
HPX-AG | pr Y 855
Elbow | M4 ﬁ R20 2m  |HPX-EG| == o 0 $1.0 $0.005 | HPF-T010
om

*For scanning distances of the sensing modes, see the Technical Guide (page A-043).
*Response times for the sensing types: HP 5 ms, nL 1 ms, and FT 250 ps.
*The values shown in the Minimum detectable size column were obtained with optimal scanning distance and sensitivity settings (HPX-AG).



Hl OUTER DIMENSIONS

@®Thru scan

HPF-T024

@ Core dia.

$0.5

HPF-T008 M3 sus)

@ Core dia. L .

4 x $0.25

11

2000

(Unit:mm)

HPF-T044

Core dia.
55 " $0.75

M3 sus)

$1

11

2000

HPF-T001

@ Core dia.
»1

A M2.6

M4 sus)
Vaine

2.2

HPF-T003
Core dia.

$1.0

HPF-T025 s 11

2000

®

Core dia.
$1.0

HPF-T033

1.3
Core dia.
32 | 16 x $0.25

M2.6

M4 (sus)

$2.2

11

2000

HPF-T025B

@ Core dia.
3 | $1.0

2000

HPF-T010

@ Core dia.

$1.0

$2.7(SUS)

$2.5(SUS)
/

R5
M4 sus)

NOTEWORTHY

HPF-T025B
Nut installation

Attachment method selectable

Setscrew installation

Products allowing either nut or setscrew installation are available for flexible operability,
maintenance parts consolidation, and other factors.

<{>Applicable model number

From Type Model no.
Thru scan Straight HPF-T033
Thru scan Straight HPF-T044
Thru scan Bolt HPF-T025B

 a— D-Shape cutout

10




Screw Diffuse scan

Most generally used. Use by attaching to a bracket, etc.

Straight type

Elbow type

Hl OUDER GUIDE

@®Diffuse scan

Bolt type

—{Related pages}——

For thru scan see page A-009.

Type Size Shape Cable Scanning distance (mm) Core detggtna'ble Model No.
Bend radius| Length | Amp (Mode| Distance size (mm)
HPX-AG FERL. 5 ® Receiver
R1 | 2m |HPXEG|EET rd | 40005 | HPF-D029
(e |2 05
HPX-AG k! me Receiver
M3 R15 om  |HPXEG| == e;'i‘t?er $0.005 | HPF-D004
HPXA 70 405
HPX-AG | o 520 Receiver
/ R | 2m |HPxEG[OEH? oo | 40005 | HPF-DO37
e L cec S5ty 2402
HPX-AG FT 65 -0 Receiver
M4 o R15 | 2m |HPXEG/S el o | 0005 | HPF-DO18
Straight =rm ﬂ?ﬂ 0 " $0.78
HPX-AG FT 69 a0 Receiver
R2 | 2m |WPXEG|AC 0 e o4 | 40005 | HPF-D030
i g —
HPX-AG FT 80— 20 Receiver
Re | 2m |HPxEGAE oo oo | 0005 | HPF-DO12
. HPX-H — 16x0.25
HPX-AG [gE8 $ 170 53| Receiver
R0 | 2m |HPXEGIDE gt o4 | 40005 | HPF-DOO1
[Freo cu JRprECA T 14
HPX-AG FT 3??400 Receiver
R20 | 2m |HPXEG| M o x| 40005 | HPF-D002
[ Free cut ] :B((: 80 I 10

*For scanning distances of the sensing modes, see the Technical Guide (page A-044).

*Scanning distances for diffuse scan are obtained with a standard target object (plain white paper).
*Response times for the sensing types: HP 5 ms, nL 1 ms, and FT 250 ps.
*The values shown in the Minimum detectable size column were obtained with optimal scanning distance and sensitivity settings (HPX-AG).

1



Hl OUTER DIMENSIONS

@®Diffuse scan

(Unit:mm)

HPF-D037

HPF-D004

@ Shape €] Er)r(\ﬁeor‘gge dia.: Shape H
Core dia. .:;sceiver core dia.
2x$0.5 2x$0.25

HPF-D029 2x 1
M3 (sus) ald M3 (sus) 241

@ Core dia. ) )

2x$0.5
11 2000 10 2000
HPF-D018 HPF-D001
Dummy: Shape | Shape J
@ © o
2%$0.75 2414 2x$p2.2
M4 (sus) 2x41 HPF-D002 4 M6 (sus)
' @ gre | X '
HPF-D012 Y ¢
15 2000 T
é@w 8
vy 20 2000
HPF-D030

Core dia.
2x$1.0

12



ylindrical

Suitable for installation where space is limited. Use by attaching with the setscrew.

—{Related pages}——
Side-view switches m

Compatible lenses A-037

For head dia. of less than

$1.0 mm (thru scan) or 1.5 mm
(diffuse scan), select from
sleeve-type switches.

A-017
Straight type -

Hl OUDER GUIDE

@®Thru scan
. | Cable Scanning distance (mm) Min.
Type Size Shape Core detectable | Model No.
Bend radius| Length Distance size (mm)
/
1 _ R4 05m $025 | $0.005 | HPF-T038
3010 +70°C
-
&
R4 2m 4x$0.25 | $0.01 HPF-T009
- 3010.470°C [Free cut]
A
415 P R4 2m 4x$0.25 | $0.01 HPF-T046
- ~3010470C &m
—
= R4 05m $0.125 | ¢$0.005 | HPF-T036
Straight
]
$2 R15 2m $0.5 $0.005 | HPF-T043
(Fescu)
o~
R2 2m 1.0 $0.005 HPF-T031
~ (s
_~
3 R0 | 2m 1.0 | $0.005 | HPF-T004
o [ il
_~
R20 2m 1.4 $0.01 HPF-T002
[Free cut] HPX-A s 400
®Diffuse scan
. | Cable Scanning distance (mm) Min.
Type Size Shape Core detectable | Model No.
Bend radius| Length | Amp [Mode| Distance size (mm)
g
= a0 s
and
015 R4 tm  |HPX-EGFES 8 emiter | $0.005 | HPF-D036
[ HEXH |5 24025
Straight = %
HPX-AG e Receiver
43 and
3 Ri5 2m  |HPX-EGFET 5 emiter | 40005 | HPF-D005
[ [P = 405

*For scanning distances of the sensing modes, see the Technical Guide (page A-043).

*Scanning distances for diffuse scan are obtained with a standard target object (plain white paper).

*Response times for the sensing types: HP 5 ms, nL 1 ms, and FT 250 ps.

*The values shown in the Minimum detectable size column were obtained with optimal scanning distance and sensitivity settings (HPX-AG).

13



Il OUTER DIMENSIONS (Unit:mm)
@®Thru scan
HPF-T038 HPF-T009
Shape H Shape B
@ 008 e @f‘;ﬁgfzs
$0.7 15
4)1 (SUS)  Polyester resin $2.2 d) .9 (SUS) b1
13 15 2000 ‘
20 ‘
‘ 6 ‘ 500
HPF-T046 HPF-T036
Shape C 12 Shape D
@Core dia. @\Core dia. Polyethylene resin
4 x $0.25 $0.125 $2.2
1.5 (sus) o1 1.5 sus) Nylon resin
‘ 25
10 2000 | 10 500
T T
HPF-T043 HPF-T031
Shape E Shape F
@\08'59 dia. ®\Core dia.
$0. $1.0
b2 sus) /A1L 3 (sus) $2.2
B | LY
22 2000 ‘ ‘ 8 2000
1 T
HPF-T004 -
Shape G
@Core dia.
$1.0
HPF-T002 m2s 3 (sus) 2.2
@\Core dia. 3 & ]
1.4
3 15 2000
®Diffuse scan
HPF-D005 HPF-D036
Shapel Emingrggr%qia,: ¢1 5 sus 1.2 Shape H
x 0. a. . U ..
@gorigjig. @gm%ﬂ?ﬁma: o (2 ) Polyethylene tube
= 3 (sus) 2x1 ik . 24435
4)3 (sus) (plastic)
2xp2.2
s ]
13
15 2000 \207
‘ ‘ 15 (100)
10 1000
NOTEWORTHY
Smallest fiber unit head dia. (1.0 mm) in the industry | Compatible lens units are available for cylindrical types
HPF-T038 a FE-PA-L1(For long distance and narrow beam types)
: . N e m——— HPF-T004
“ FE-PA-S1(For side view types)

14




Coaxial

Used for target object positioning or in combination with spot lenses.

—{Related pages}—

For compatible micro-spot
lenses

Straight type Bolt type
Il OUDER GUIDE
@®Diffuse scan
Type | Size Shape Bend rad:::bliength T dislt;:::n(cn;m) Core ds?;g:é(?rai.'l?rl\e) Serelic
% Emitter :
R4 | 05m . | w0005 | HPF-DO034
~3010.+70°C 6x40.25
Emitter: R1 Emiter:
Receiver: Rd oo, | 00005 | HPF-D032
4x$0.25
Emitter :
Straight | M3 R15 R | 0005 | HPF-DO10
~3010 470°C G [ — 0 4x$0.25
HPX-AG =160 Emitter :
R4 1m al05 | 40005 | HPF-D049
-3010+70°C 9x0.25
Emitter :
RIS | 2m Renove: | 40005 | HPF-D035
9x$0.25
- Emitter :
Bolt | M3 ‘ﬁ g?czit\:r':l Tm o5 .| 40005 |HPF-D032B
4x$0.25
Emitter :
ma RIS | 2m Fvos: | 00005 | HPF-D038
e [
. HPX-AG FT sz o Emitter :
M6 S R20 2m  [HPX-EG [ o fet0 | 40005 | HPF-D009
Straight %_&- " 16X¢0‘25
HPX-AG 28 % Emitter :
2 Ris | 2m  [HPXEG|IE po0s | 40005 | HPF-D042
[Freecu ﬂ?ﬂ 0" 4x0.25
HPX-AG |"C P Emitter :
3 RIS | 2m  |HPXEG[ D= 50 Reove: | 40005 |HPF-DO35C
(Free cu J B2 e 9x40.25

*For scanning distances of the sensing modes, see the Technical Guide (page A-044).

*Scanning distances for diffuse scan are obtained with a standard target object (plain white paper).
*Response times for the sensing types: HP 5 ms, nL 1 ms, and FT 250 ps.
*The values shown in the Minimum detectable size column were obtained with optimal scanning distance and sensitivity settings (HPX-AG).
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Hl OUTER DIMENSIONS

(Unit: mm)
@®Diffuse scan
HPF-D034 HPF-D010
@Erg(gg core dia.: Egit;ercore dia.:
$0. 0.
: 2x¢$3.5 Receiver core dia.:
Receiver core dia.:
6x0.25 (plastic) &mﬁ;wzs' M3 v
; CReE I HiPF-D032 | (sus)
M3(SUS) /9& — - Emitter core dia.:
e F—
Receiver core dia.: [ m—
4x$0.25
18 &1.6(Receiver) 13 (Dummy 5x$0.25)
20 18
23 500 2000
HPF-D049 _HPF-D035 |
Enmitter core dia. Shape C Enmitter core dia.: Shape D
305 @¢0.5
giczge.rzcgre dia.: M3 (sUS) 1.0 gicde,i(\fégore dia.:
/ﬁ /13 M3 sus) /ﬁ 2xi1.25
] %
3 6 | —
11 s 1000 ‘ 18 |5 2000
T 1
HPF-D032B HPF-D038
Emiter core dia.: Shape E Emitter core dia.: Shape F
$0.5 $0.5
@iecﬁg&é gore dia.: o 1 @me core dia.:
xb0.
22 | {Dummy3x4025) . ) 0028 M3 sus) 2x$1.25
3 ¢ ]
\ \
3 ¢
1 5| 3 ¢ )
11.5 e ‘ 16
f 1
. 2000
M3 sus)
HPF-D009 HPF-D042
Emitter core dia.: Emitter core dia.: Shape H
@
R dia. | Receiver core dia.:
want  M6sus 2422 oy -
2 (sus) 2x¢0.1
3§ ] (
3§ ] 15
s 15
22 2000
20 2000 ‘
HPF-D035C
Errglt;wme di: Shape |
$0.
”@Rd $3 (sUs) 2x01.25 NOTEWORTHY
9x4025_| V Groove
oaxial fiber is recommended for use wi
? ! C | fib ded f th
5 ? ¢ micro-spot lenses and applications
o5 2000 requiring highly precise positioning.
1 5 Standard Coaxial
General diffuse scan type  Used in combination with micro-spot

used conventionally lenses, for positioning use, etc.
I I

o

Detection
fiber

Receiver
fiber

ANt A4

Target Target




Sleeve

Use to maintain a small distance between target object and switch in a limited space.

Straight type

Hl OUDER GUIDE

—{Related pages}—

Sleeve-length
customization

Side-view sensing

@®Thru scan
Cabl ing dist Min.
Front end dia.| Shape - e Scanning dis arllce (mm) Core | detectable | Model No.
Bend radius| Length | Amp |Mode Distance size (mm)
; HPX-AG| Er '
5
$0.4 o R4 05m | HPX-EGI = 3 $0.125 $0.005 | HPF-T039
_~ :
]
$0.5 R15 $0.25 $0.005 HPF-T015
/ 30 10 +70°C
= T
$1.2 - R20 2m  |HPX-EG =00 | et0 $0.005 | HPF-T005
. [ e [l 5 o e
HPX-AG I8 = 350 1200
»1.2 o R20 2m  |HPX-EG| [ 0 | 410 | 40005 | HPF-T006
e [ e e ] 3 o e
®Diffuse scan
Cable S | Min.
Front end dia., Shape | = (mm) Core detectable | Model No.
Bend radius| Length | Amp [Mode Distance size (mm)
Receiver
and
$0.82 R4 05m emitter $0.005 HPF-D039
4025
Receiver
and
$0.82 R15 emitter $0.005 | HPF-D019
$025
Receiver
and
1.2 R15 emitter $0.005 | HPF-D006
$05
Receiver
and
$1.5 R15 emitter $0.005 HPF-D021
(e cu [ o S B 405
HPX-AG B —— |
150 and
$2.5 R20 2m  |HPX-EG = %0 emitter $0.005 | HPF-D003
e R 010

*For scanning distances of the sensing modes, see the Technical Guide (page A-043).
*Scanning distances for diffuse scan are obtained with a standard target object (plain white paper).

*Response times for the sensing types: HP 5 ms, nL 1 ms, and FT 250 ps.

*The values shown in the Minimum detectable size column were obtained with optimal scanning distance and sensitivity settings (HPX-AG).
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Il OUTER DIMENSIONS (Unit: mm)
@®Thru scan
HPF-T039 HPF-T015
Cgr1e2dia. Shape A Shape B
1125
@¢ @Core dia.
0.4 2.2 $0.25
(I\iylon resin) o1
(Nylon resin).
| —
25
5 15 2000
T T T 1
HPF-T005 - HPF-T006
Shape C Shape D
@C$r§ dia., @ C1org dia.
L 1.2 (sus) M4(SUS)  $2.2 or $1.2 (sus) $3(8US) /‘tﬁ
—r et =
Note ‘ Note 1 O 1 O
65 15 2000 65 15 2000
T 1
Note: Area that cannot be bent Note: Area that cannot be bent
®Diffuse scan
HPF-D039 - HPF-D019
Shape E Shape F
@C dia. ia.
2% 4095 $0.82 (sus) , oo et
X 2.2 xd
$2.5 (SUS) $0.82 (sus) 3(SUS) g
—
15 15 500 \
5 10 500
T T T 1
HPF-D006 | HPF-D021_|
Shape G Shape H
@Core dia. 2xp1 @ Core dia.
2% 405 $1.2 sus) M4 sus) 2x 405 15608 21
Note Note|
10 ‘ ——
15 10 2000
65 11 2000 w
T 1
Note: Area that cannot be bent
HPF-D003 Sh |
ape
@ gy %sus 2rs2
sus
Nole Nme
10 —
20 2000
\ 1
Note: Area that cannot be bent

18



Side view

Light emitted to the side.
Use to maintain a small distance between target object and switch in a limited space.

—{Related pages}—

/ Narrow view sensing
) Sleeve-length
customization
A-008

Straight type

H OUDER GUIDE

@®Thru scan
Center of Cable Scanning distance (mm Min.
Front end| opfical avis Shape £ (mm) Core | detectable | Model No.
. front end) Bend radius| Length Distance size (mm)
06 Il ‘
$0.88 R5 | 1m $0.5 $0.005 | HPF-T037
|
¢ 52

B
e

1 R1 2m

. -30 to +70°C JRunbreakableJll Free cut HPX-A 10

15 -
— 165 |
15 HPX-AG g8 48 :
55 1 1
»1 R15 HPX-EG| o7 3 : ! $0.5 $0.005 HPF-T007
Free cut [ LD - 60
15

$0.5 $0.005 | HPF-T026

HPX-A 30 ; ;
——
HPX-AG FEr ; (= 190~ 660

// RS HPX-EG FFT ! SE $0.5 $0.005 | HPF-T042

$3 .
S HPX-H - 240
-30 to +70°C Free cut HPX-A : 5100

M) S
3 3

@Diffuse scan

Center of Cable Scanning distance (mm Min.
Eiontend(epricaliaxle Shape | 9 {mm) Core | detectable | Model No.
: frgnt end) Bend radius| Length Distance size (mm
15 ; ; Receiver
and
b2 R15 2m emitter $0.005 HPF-DO11
&= 405
JEB Receiver
and
b2 R15 2m emitter $0.005 HPF-D041
&= L 405
15 HPX-AG FT (52 ;’. 160 Receiver
-5 ! and
6 R20 | 2m |HPX-EGFES 0 3 emitter $0.005 HPF-D043
g HPX-H o ] ]
HPRH = . 810

*For scanning distances of the sensing modes, see the Technical Guide (page A-043).

*Scanning distances for diffuse scan are obtained with a standard target object (plain white paper).

*Response times for the sensing types: HP 5 ms, nL 1 ms, and FT 250 ps.

*The values shown in the Minimum detectable size column were obtained with optimal scanning distance and sensitivity settings (HPX-AG).
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Il OUTER DIMENSIONS (Unit: mm)
@®Thru scan
HPF-T037 HPF-T026
D-shape cutout Shape A D-shape cutout Shape B
Optical axis e = Optical axis ° —
45° 45° 1(sus) $2.5(SUS)
$0.88  42.5(SUS) 1 (1dia) bisus) /L1
[=—=] ‘I_ =
15 12 2000
0.6 Optical axis ! 15 15 1000 ! 1.5 Optical axis ! !
HPF-T007 HPF-T042
D-shape cutout Shape C D-shape cutout Shape D
O
Optical i T ria ]
ptical i)s(lf © [
blisus)  $25(US) 41 b3 (sus) $2.2
i S
T 115 E - )
15 12 2000 ‘ 35 2000 ‘
1.5 Optical axis 1.5 Optical axis I I
@®Diffuse scan
_HPF-D011 | HPF-D041
D-shape cutout Shape E D-shape cutout Shape F
J},S E’G 0 R T
=
Optical axis @ R { Kf Optical axis
) P 2xp1
3(SUS; 2.8(SUS;
b2 (sUs) b3(SUS) ooy @450 b2(sus) $2-8(8US)
“E '=" 051, E
=
— w 40 15} 2000 L0 ‘ 15 | 15 2000 |
1.5 Optical axis 1.5 Optical axis I 1
HPF-D043
Shape G

D-shape cutout

57

Ol

Optical axis 6 (suSs) 2xdh2.2
45°
i3 —
@ 35 2000
1.5 Optical axis

NOTEWORTHY

All side view types have D-shape cutout
on the fiber unit head.

This can greatly reduce adjustment
man-hours during installation.

D-shape cutout

The D-shape cutout perpendicular to
the optical axis facilitates alignment.

The distance from the front end to
the center of the optical axis depends
on the product structure.

Select the model that is suitable for
your application.

Optical axis position for
side view unit

0.6

In detection of small component dislocation, the
distance from the front end to the center of the
optical axis is important.

(Example)
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Narrow view

Light spread minimized. Use in a place where light intrusion is undesirable.

(Light from top)

(Light from side)

H OUDER GUIDE

—{Related pages}—

If a narrow beam is not required:

[ A-019

Sleeve-type units :

Side-view units :

@®Thru scan
Light |Directenal Shape | Cable 9 di {mm) Effea'® | detectable | Model No.
emitter |(half angle) Bend radius| Length | Amp [Mode Distance diameter size (mm)
/ HPX-AG | HE e
Side | 1.5° /'!;‘3‘/ R5 2m  [HPXEGIE ?_1331? »15 $0.005 | HPF-T030
e ]l 2 oA
ﬂ’ HPX-AG —T
Top 1.5° R15 2m HPX-EG T ﬂ?moo 617 $0.1 HPF-T023
M/ XD | iioxa —
/ HPX-AG | ——r
Top | 25° - ' R0 | 2m |HPXEGIE m—r L RPOR #0.1 | HPF-TO19
M 3010 +70°C [ Free cut] % ! 7o 1500
HPX-AG HP —
Side 3° R20 2m  |HPX-EG FT § . 923'500 $2.6 $0.1 HPF-T020
%—(3—8&?1 600
®Diffuse scan
f Directional S di i
ell;ll?tl!:r (halfgngle) Shape |Bend rad::;blle.ength Amp |Mode| . Distaf'::;n) :if::n%:: ds?;gc(tr%?rls Hodet No.
HPX-AGFECT X
Top - R15 2m  |HPX-EG FT fg - $0.005 HPF-D025

*For scanning distances of the sensing modes, see the Technical Guide (page A-043).

*Scanning distances for diffuse scan are obtained with a standard target object (plain white paper).
*Response times for the sensing types: HP 5 ms, nL 1 ms, and FT 250 ps.
*The values shown in the Minimum detectable size column were obtained with optimal scanning distance and sensitivity settings (HPX-AG).
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I OUTER DIMENSIONS (Unit: mm)
@®Thru scan
HPF-T030 HPF-T023
3(Optical axis)  hp2 (sus) (SUS) Shape A Shape B
Glasslens /.
4 Glass lens M) M4(sus). b1
— — / / e
105 T\ \rD o1 - f _— &
4 1.5 43 7'4‘ = —
N 35 8 17 11 2000
?8 9 [ 15 ‘ 2000 |
o T T
HPF-T019 HPF-T020
Shape C Shape D
D-shape cutout
@I” b4 (sus) 2.2
2.8(sus) w4
| | (SUS) 2.2 g
Glass lens / S /L ©
[ ] 3 {3 133
o] . :
17 | 11 | 2000 | e
Optical axis 30 2000

@®Diffuse scan

(10.7 205
312

4 (Aluminum) M5 (SUS)
Glass lens e
—\ / /

- /\<

/

2000

2xpl
/

—

i

NOTEWORTHY

(Typical examples)

Optical configuration Lens unit Fiber unit Directional angle (half angle)
Top FE-PA-L1 HPF-T003 Approx. 3°
Top HPF-VL06 HPF-T003 Approx. 3°
Side FE-PA-S1 HPF-T003 Approx. 10°
Side HPF-VL05 HPF-T003 Approx. 8°

*For lens units, see page A-037.

Narrow view types are available also by combination with long-distance lenses and side-view lenses.
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Flat/Vane

Suitable for installation where space is limited. Attach d

irectly to casing.

Q a2
/‘ 4
(Light from top) (Light from flat)
Il OUDER GUIDE
@®Thru scan
i Cabl ing dist Min.
Type nght Shape ave Scanning distance (mm) Core detectable | Model No.
pmitter Bendradius| Length | Amp |Mode Distance size (mm)
_— HPIcAG B
Top a R1 2m  |HPX-EG ‘ 05 $0.005 | HPF-T028
i ;
- = g HPX-H 50
Flat Unbreakable HPX-A 25 i
HPX-AG FT 60 3210
Flat E RS 2m  [HPXEG[BE ="' 8 $1.0 $0.005  |HPF-T028LF
: HPX-H -
3010 +70°C W_«j 80
HPX-AG [ AEHE
Vane _ X 6 . |
type R15 5m HPXHi()E( HFT 6 $0.5 $0.005 HPF-T054-L05
3010 +70°C B
®Diffuse scan
i Cable Scanning dist: Min.
Type nght Shape canning(distancel(imm) Core | detectable Model No.
emitter Bendradius | Length | Amp |Mode Distance size (mm)
/ HPXAGI o B Receiver
- y a7 and _ X
Flat Flat b R2 2m  [HPX-EG FT0, 3 emitter HPF-D045LF
o = $1.0
*For scanning distances of the sensing modes, see the Technical Guide (page A-043).
*Scanning distances for diffuse scan are obtained with a standard target object (plain white paper).
*Response times for the sensing types: HP 5 ms, nL 1 ms, and FT 250 ps.
*The values shown in the Minimum detectable size column were obtained with optimal scanning distance and sensitivity settings (HPX-AG).
Il OUTER DIMENSIONS (Unit: mm)

@®Thru scan

HPF-T028

HPF-T028LF

Brass (Ni plated) Shape A sus Shape B
os 2471 = 33 pye
$0. 2x$2.3
(Core dia) 2xR yiyﬁ o1 o 22
s exRe W
10 6 — 1510 (® )
25 O
3 8.5 Optical axis center: 1.75| g
| 10 2000 10 2000
®Diffuse scan
HPF-T054-L05 30 (5) HPF-D045LF
rp— / hape C Sus Shape D
Optical axis center 25 4%C0.5
mrm—— T —
{)/ 2xM3
22 6] ‘12 = 2x$p2.2
elll_© © .
12.3 2x$0.35
15.2 o 1510 @ S
2323 &)
4.6] ) . |
Adhesive 5000 Optical axis center: 1.57
(black epoxy-based resin) Housing (black PPS) 10 2000
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Selective reflection

Resistant to ambient influences. Use for target object detection in a limited area.

i (Light from top) (Light from flat)

Hl OUDER GUIDE

@®Diffuse scan

Cable Scanning dist Min.
Light emitter Shape = SlhelE a.nce (mm) detectabl Model No.
Bendradius| Length | Amp |Mode Distance size (mm)
32.510.5
2m 25:05
R1 HPX-AG : i 0.005 HPF-D028
° | = 2505 ¢
=30 10 +70°C] 25:05
o —
2 HPX-AG
R15 @ $0.005 | HPF-D028T
—30 t0 +70°C HPX-EG
2 HPX-AG
Flat R15 MT@ $0.005 | HPF-D028F
300 470°C] HPX-EG | nL : 52410

*For scanning distances of the sensing modes, see the Technical Guide (page A-044).

*Scanning distances for diffuse scan are obtained with a standard target object (plain white paper).

*Response times for the sensing types: HP 5 ms, nL 1 ms, and FT 250 ps.

*The values shown in the Minimum detectable size column were obtained with optimal scanning distance and sensitivity settings (HPX-AG).

Il OUTER DIMENSIONS (Unit: mm)

@Diffuse scan

HPF-D028

HPF-D028T 4x$6 _Mounting hole:
2x3.2

Aluminum (black anodized) /2_>@¢i Shape A
[ o 4 = —
12[ (4-5)144 NS . <0 Heat-resistant ABS resin
3 Sensing surface

u (optical axis) [ kan
3 19 2000 2x1

2290° 15 18 OO

206

25 6 6.5
2x$3.2 16 2000

HPF-D028F 408 Mounting hole: 2xp3.2 A0

Sensing surface

4122
Acrylic resin X80 Heat-resistant ABS resin
2xd1
17 \V7aN
18155 X
2.67 6 6.5
18.6 2000
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Wide light beam.

Use for target object with varying detection positions, detection of meandering, etc.

Light from flat

Light from side

Hl OUDER GUIDE

—{Related pages}—

Small part passage sensing

.

4

@®Thru scan
i °°|3r9t:'izlﬁ°" Ar?:ﬂv“f)dth A Bend radci::Iiength Amps‘l::):: " diSt:)ri‘:;::::‘ : Minslille(mm;. Model No.
- HPX-AG e i 1
Array Flat 5.25 S R4 2m |HPX-EG |+ 53-1602703 $0.2 HPF-T021
b = S
] - S — T
Flat 15 R15 2m |HPX-EG[ - SW’LQOO $0.2 HPF-TO21T
Screen|  Flat 30 R15 | 2m |HPX-EG| P 2ol 404 |HPF-TO21WT
Ll =——in
Side 15 R15 2m |HPXEG| = S;_W’HOO $0.2 HPF-T021S
®Diffuse scan
Type °_P:'ca|_ A’iamvn?;"h Shaps |Bend radci::Iiength Amps‘l:)::mg dISt:)ri‘:;:\T: : Mmslize(mm) MoceiNe
HPX-AG - 25
Away | Fat | 1085 R4 | 2m |HPXEGFES— 10 $0.005 | HPF-D026
e —w

*For scanning distances of the sensing modes, see the Technical Guide (page A-043).

*Scanning distances for diffuse scan are obtained with a standard target object (plain white paper).

*Response times for the sensing types: HP 5 ms, nL 1 ms, and FT 250 ps.
*The values shown in the Minimum detectable size column were obtained with optimal scanning distance and sensitivity settings (HPX-AG).

NOTEWORTHY

Type

Features

Array type

Small diameter fibers are aligned in a row.
Smaller and slimmer switch heads are also

available.

Screen type

Light is collimated using the lens.
This increases the scanning range and makes
the light uniform.
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Il OUTER DIMENSIONS (Unit: mm)
@®Thru scan
HPF-T021 ) HPF-T021T
PBT resin s SUS insert 38.3 2000 Shape B
Optical axis (enlarged) eXVS /01 31 Heat-resistant
16x$0.25(core dia.) . 4 719 , [ABSresin
; : 8.1 $2.2
o 10 Ge.c
1.37] n 035 & 15.6 145 /
2@ $2.2 =10, "
3 4.8 /
K 18 6 ) 15 4x$6
2 8.1 2000 | 10 m/2x¢3.2
4.8 ! o = v D = = G B 3¢
5 15.6 Acrylic resin P
HPF-T021S HPF-T021WT 71.3
38.3 2000 64 ’ Heat: rze(s)g?anl
31 Heat-resistant B
7 19 ABS resin 5 12 45 ABS resin
I 2 . V¥
171145 10.{ © © , 2
I } 2
1015 4xp6
Acrylic resin 2 2x$3.2
I m: I @/\ I 3¢
4x90°
®Diffuse scan
HPF-D026
PBT resin oxM3 /SUS insert
[ Magnified view of optical axis—| @ Cli 28
32x¢0.25(core diameter) 10.6
1807 035 L s 120.6
B D 2xp2.2
=
a c—
& 110.6
3 f
e 4.8 13 - 2000 |
L
e, 20.6
5
@®Accessory
HPX-T021T HPX-T021WT
0.5 0.5 0.5 0.5
T rﬂ» Paper mat T Tﬂ»
15 55 3.5 2.7 7.7
AT .
151 7 SOI i i
/i i
) v |60
Bl
, % 4|
15x0.5 7x0.5 30x0.5  20x0.5
Note Note

Material: Transparent polyester film (black print on back)

HPF-T021T comes with slits.

Use the appropriate slit with the unit to achieve the
desired scanning distance and resolution.

The slits can be bought as parts.

Model No : HPX - PA07

Material: Transparent polyester film (black print on back)

HPF-T021WT comes with slits.
Use the appropriate slit with the unit to achieve the
desired scanning distance and resolution.
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Heatproof

Resistant to high temperatures. Use in environments up to 350°C.

[Related pages}—

Compatible lenses

Heat resistant to 200°C Heat resistant to 350°C

H OUDER GUIDE

@®Thru scan
Heatproof|  Size Shape |Bend radi:sabll.:ngth Amp S'J:]:"i"g dis::::n(cmem) Element ds?tzne:%%!s hecap
105°C | Staight | EFEE R25 2m  |HPxEGHAE —0 610 | 40005 |HPF-T012
= | - e ——r
150°C | Straight Rss | 2m |HPXEG| Py 410 #15 | 6001 |HPF-TO17
/ HPX-AG| HE === 615
200C | Straight R15 1m  [HPX-EG|HE e »1.0 $0.005 | HPF-T018
P A
350C | Straight ) R15 2m  [HPXEGMARI——s=— 20 1.0 | 40005 | HPF-TO14
@Diffuse scan
iz G Min.,
pepro| - Size shape o g | oo )| eroman o | it
/ HPX-AG 8? 1% : Receiver
105°C | Straight Res | 2m |WPXEGEN—Z® 2 | s0.008 HPF-DO13
o B | o
HPX-AG FT sZT- 4003 Receiver
150C | Straight R35 2m  |HPXEG IR W e;?t(tjer 40,005 |HPF-D022
[ceecu ] o ey A 915
/ HPX-AG FE—~ ™ ;
200C | Straight R15 Tm  |HPXEGFEN—, 0 1.4 $0.005 | HPF-D023
= ST
HPX-AG [ o 160
350°C | Straight f R25 2m  [HPX-EG [T 50§5 1.5 $0.005 | HPF-DO15

*For scanning distances of the sensing modes, see the Technical Guide (page A-043).

*Scanning distances for diffuse scan are obtained with a standard target object (plain white paper).

*Response times for the sensing types: HP 5 ms, nL 1 ms, and FT 250 ps.

*The values shown in the Minimum detectable size column were obtained with optimal scanning distance and sensitivity settings (HPX-AG).

*1. If a fiber unit is continuously used in an environment where it is at the upper limit of the operating temperature range, the detection

distance will decrease. When selecting a fiber unit, be sure to take the ambient temperature into account so that the switch is not continuously
operating near its limits.
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Il OUTER DIMENSIONS

(Unit: mm)
@®Thru scan
HPF-T012 HPF-T017
Shape A Shape B
@Eﬁeclive dia.: @ Core dia.
$10 1.5
M2.6 M4 sus) $2.2 $2.85 M4 (sus) $2.2
\
af ] 3 I ] 3 ¢
15
‘3 11 2000
‘ 17 2000
HPF-T018 HPF-TO14
Shape C Stainless Shape D
Gl steel tube
@fibaef:s 1.0 N 45 @¢0.05x370 M2.6
(60.05%320) Silicone tube (plastic) (Glass fiber) / 5 (plastic)
/ M4 (sus) /ﬂ 45 (o 5
m2.6 M4 sus) $2.2 i i
E /A |
3 I 3 17 0 | 13
— Note| | (10) 10 13 30 | 2000
15 a9 00 -60-+350°C_| -30-+70°C
Note: Area where bending is not allowed Operating temperature range
@Diffuse scan
| HPF-D013 | | HPF-D022 |
Core dia. Shape F
2xp1.5
@Sﬁec}wg dia.: @2 422 (|>4 9
b1 Xbe. 2.2
+ MBesus) / 6(sus) ﬁ
- = ﬁz@
20 2000 17 | 2000 |
}
| HPF-D023 | | HPF-D015 |
Silicone Shape G Shape H
Glass fiber: tube - 1 4
a0  Siicone tube @ 00570 &2 H10(SUS)  2x45 (plastic)
= M6 sus) Vo (Glass fiber) M6(SUS) siainiess q@
4 09 / /W / &5 steel tube
U:'é ]
I
14 70 17 30 60 ‘:_
Note| 23 | 13 13
2 27 (30) 10y 3 . 25 | . 2000 '
1000  -60~+350°C  -60~+110°C ~30~+70°C
Note: Area where bending is not allowed Operating temperature range

NOTEWORTHY

Use the lens unit appropriate for your application.
*Select a lens with the desired heat resistance.

Heatproof temp. Lens Type Sensitivity
FE-PA-L1 Long Approx. x6
200°C distance
FE-PA-S1 Side -
HPF-VL06 Long Approx. x10
350°C distance
HPF-VL05 Side -

*Compatible lens units P. A-037
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Chemical-proof

Protected with PFA tubing for excellent chemical resistance.

—{Related pages}—
Wet process switches
for level & leak
detection

/ \& /, | y-
; ¢ ¢ %0
h / - | d Q
¢
Usage notes
A-170
Light from top Light from side
l OUDER GUIDE
@®Thru scan
Light | Cable Scanning distance (mm) Min.
Si Sh detectable | Model No.
emitter e ape Bend radius| Length | Amp |Mode Distance size (mm) odel o
/ HPX-AG T . 451,310 4500
Top | 447 . R20 2m  [HPX-EG| [T — 0.1 HPF-T029
-—— = 5 HPX-H iy { 500
/ Free cu HPX-A e 750
Top 4.7 ) L) R20 2m ! $0.1 HPF-T029E
= 5 HPX-H 270
/ HPX-A =130
HPX-AG | HE 1030
Side 4.7 = R20 2m  |HPX-EG| 21850 $0.1 HPF-T035
7 - g HPX-H o 340
e T
@®Diffuse scan
i Cable Scanning distance (mm Min.
e, | size Shape | - g distonce (mm) detectable | Model No.
l Bend radius| Length | Amp [Mode| Distance size (mm)
170 :
PFA area: HPX-AG FE 55 |
R80 70
Top 96 — Cablearea;| 2™ [HPXEGPEr) 5 - HPF-D014
E ] R20 | HPX-H k50

*For scanning distances of the sensing modes, see the Technical Guide (page A-043).
*Scanning distances for diffuse scan are obtained with a standard target object (plain white paper).

*Response times for the sensing types: HP 5 ms, nL 1 ms, and FT 250 ps.
*For chemical resistance of fluorine-resin, see the Technical Guide (page A-039).
*The values shown in the Minimum detectable size column were obtained with optimal scanning distance and sensitivity settings (HPX-AG).
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Hl OUTER DIMENSIONS

(Unit: mm)
@®Thru scan
HPF-T029 HPF-T029E
Shape A Shape B
L%ng dia.: Core dia.
3. 1.0
ATEFA  4o2pFn 13 - AT PFA) - oprny 613
| AR 3§ 3 =
5
L 11 2000 300 ‘
14.7 2000 300 ‘
1
HPF-T035 -
Shape C
Side view unit
Effective di
w28 T OAT PR 022(FA) 413
e
4.8
(Optical axis)_19.8 2000 300
@Diffuse scan
HPF-D014 -
Shape D
Core dia.
2x$2.2
2x$1.0 56 (PFA) P X
|
— —
1900 |
16 2000 |

NOTEWORTHY

Installation man-hours greatly reduced

Simply cut the PFA-jacketed cable to length and insert as is into the amplifier.

A

Insert as is into
the amplifier.
The insertion
area requires
no PFA
working.

Simply cut the
PFA-jacketed
cable.

X

\ —~

Conventionally

. thy
After improvement dlffereice/

PFA tube must be
stripped off before
inserting fiber.

Fiber cut with a cutter
can be directly connected
to an amplifier.

Saves space

//// 1/

A

Tube has small outside diameter of
2.2 mm, which can save considerable

space compared with previous models.
Bend radius is also greatly improved.
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Usable in a vacuum. Cable length can be specified.

[ Product configuration |

Heat resistant to 350 'C Heat resistant to 200 “C

[Related pages}—

B —5
i Usage notes

Optional units Vacuum fibers Optical couplers  Fiber unit for air Amp unit m

Il CONFIGURATION OF VACUUM FIBER MODEL NUMBERS

HPF -VT 0 S -S$1000 (Typical examples)
Base model No. Model Head shape | Coupler side shape| Cable length Description
HPF
-VT Thru scan
-VD Diffuse scan
0 Straight
1 Elbow (VT type only)
S Straight
E Elbow
Cable length Ordering increment
—-SO000 25 mm to 500 mm 25 mm
—-SO000 550 mm to 1500 mm 50 mm
—-SO000 1600 mm to 5000 mm 100 mm

Cable drawing

HPF-VvDOO-sOO0OO HPF-VTOO-sO0O00O

HHH- T

Specified cable length

CHART

<{>Scanning distance characteristics
Thru scan Diffuse scan
Scanning distance Scanning distance
[mm]  Characteristics of cable length versus scanning distance [mm] Plot of cable length versus scanning distance
300 40
M :HPX-AG ™ M :HPX-AG __
250 ®:HPX-H — 35 .\.\ ® :HPX-H
% —
200 25
150 20
| 15 P — =
® ———— ¢
100 —p
10
50 5
0 I I I I ) 0 I I I I )
0 1000 2000 3000 4000 5000 0 1000 2000 3000 4000 5000
Fiber length [mm] Fiber length [mm]
*For fiber units for air, HPF-VAO1 is used for calculation.
*Scanning distances for diffuse-scan were obtained using a standard target object (plain white paper).
*For calculations, nL was used as the sensing type for HPX-AG.
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Il OPTIONS FOR VACUUM FIBER UNIT

Product name Shape Heatproof Other specifications Model No.
Optical coupler E-?El:m 200°C _ HPF-VJ03
(two units)
o Cable length: 2 m 3
e Bend radius: R20 HPF-VAO1
Fiber unit for air E%
(two units in a pair) o Cable length: 2 m
180°C Bend radius: R35 HPF-VA02-B
Long-distance lens unit @ 350°C Scanning distance: x10 HPF-VL06
(two units)
Side-view unit X - A
(two units) % 350°C HPF-VL05
Il OUTER DIMENSIONS (Dt imm)
HPF-VTO[] HPF-VT1[]
_ HPF-VTO-SOO00 , HPF-VT10-SOOO0
@Eulﬁzi':;:r s12| Head shape (straight) @ﬁ}iﬁf&'ﬁ:ﬂ 19) Head shape (elbow) $2.9(SUS)
($0.05x380) (¢.0,05><380?
M4 sus)
V2.6 b4 $2.9(SUS)
[ ] .
37.5
3 20
25
30 15 M4
35 M26
:
@ HPF-VDOOI-SOOOIO HPF-VOOS-SOOOO Coupler side shape
Glass fiber
e ] M6x0.75(SUS) $2.9(SUS) (straight) 10
o4 $12(SUS) $3.5 $4.1(SUS) $1.2
ﬂ% TR TTTL @
20

End fitting: Stainless steel (SUS)

[eo)
e
—_

n

35 Inside screw: M5, depth of 7
11
HPF-VOOE-SOOOO Coupler side shape HPF-VJ03 Veouumelde __Arsid® o
(Elbow) 4 (sus) Mountable plate thickness:
¢ g-10mm 141 2% wmsx08
7773 enlargement
15
- 10 I (9.23)
End fitting: (SUS) 6.8 H
Inside screw: M5, depth of 7enlargement 2.5
22 ® | 7| 8
HPF-VAO1 | HPF-VLO05 | | HPF-VL06 |
HPF-VAOO $3.5(SUS)
$8(SUS) o8 "
Core dia.: ¢1.0 $4.1 /Fitting: (SUS) ?;ﬁtical axis).  Straight knurl Glass lens
HPF-VA02-B Inside screw: M5, depth of 7 8(SUS) M2.6
$3.5(SUS) oo @%
Core dia.: ¢1.5] 3 é
7] 6
2/ 15 ‘ 10 ‘ 175
! ! 2000
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Select by applicat

Fiber Units for Small Parts Passage Detection

Hl OUDER GUIDE

Reliable detection of small parts moving through the pipe.

Reliably detects parts in the pipe.

Weighs only 12 g.
For operation inside a moving device, highly bend-tolerant optical fiber cable are used.
Wire lead-out follows the pipe, allowing a smaller footprint.

By changing the attachment, the width of the detection area can be adjusted to match the
pipe diameter.

@®Thru scan
i Cable
Area width Shape Bend radius| Length Model No.
12 mm R4 0.5m HPF-T047
Mixed fiver unit R25 2m HPF-EU02A1
XN

*Area width can be changed with attachments (sold separately).
*Use HPF-T047 in combination with HPF-EU02A1.
*Use HPF-EU02A1 for scanning distances of 50 cm or more.

Contact-Type Liquid Level Fiber Units

Il OUDER GUIDE

@Diffuse scan

All-resin structure ensures no metal contamination.

Problems due to liquid accumulation are reduced
by Azbil corporation’s innovative front end structure.

Product lineup includes a small-diameter model ($4)
for easier cable routing.

Cable
Type Shans Bend radius Length MoceINe:
PFA area:
b4 R30 2m HPF-D033
Cable area:
R15
PFA area:
6 R40 2m HPF-D027
Cable area:
R25
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Pipe-Mounted Liquid Level Fiber Units

A 16-axis array of light beams greatly eliminates interference
from water droplets and air bubbles.

+ Product lineup includes differing detection methods for
fail-safe detection.

+ Can be used for pipe diameters of 3 to19 mm.

H OUDER GUIDE

@®Thru scan (Attached to pipe)

Compatible Cable
e pipe dia. Shape Bend radius| Length [Coating material LI e
o PFA HPF-T034
Liquid-absent | $8~$19 mm
received light (3/4B) R4 Freccut Polyethylene HPF-T034E
G HPF-T034E-L02
sm | PFA HPF-T032
Liquid-present #3413 mm R4 [Free cut] HPF-T032E
received light 5 Polyethylene
=m HPF-T032E-L02

Use with PFA transparent pipe with wall thickness of 1 mm.

Depending on the pipe actually used, as well as the liquid thru scan and refractive ratios, fiber unit detection may not be reliable,

so be sure to test the operation before use.

If the fiber unit is used with other than the recommended pipe, material, or wall thickness, please test before use or consult our sales staff.

Liquid Leakage Fiber Units

PFA jacket affords outstanding ease of routing.

— - Space-saving switch head height of only 9.9 mm

- Can be used in explosion-proof atmospheres because the
cable is optical fiber.

H OUDER GUIDE

@®Diffuse scan

Cable
Shape(mm) Model No.
Bend radius| Length

=

- R20 5m HPF-D040
¥
300 +70°C, [Free cut]
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Lens unit Micro-Spot Len

Lens unit achieving a micro-spot by combination with the coaxial type.
Lenses can be selected according to the target object size.

Micro-spot Variable spot

—Related pages}—

Compatible fiber units

IEEEN (Coaxial)

Hl OUDER GUIDE

®For diffuse scan type

- . . Combined fiber
Type Shape Minimum spot dia. Focus distance = Model No.
Model No. Spot dia.
ificati HPF-D034 Approx.0.1 mm
Shape A ngﬁufneaﬂon . o . 4.6mme 0.2mm HPF-D010 Approx.0.2 mm HPF-LU
PRIOX0T MM gy g, | 4-OMM:= - HPF-D032 Approx.0.2 mm -LU07
image HPF-D035 Approx.0.2 mm
Shape A HPF-D034 Approx.0.2 mm
. HPF-D010 Approx.0.4 mm
’ rrypgere | APPIO02 MM oo g | 7-0mm:0.5mm HPF-D032 Approx.0.4mm | HPF-LUO1
i image HPF-D035 Approx.0.4 mm
icro-spot — HPF-D034 Approx.1.0 mm
- ) HPF-D010 Approx.2.0 mm X
’ YT Approx1.0mm g0, 19mms 1.0mm HPF-D032 Approx.2.0 mm HPF-LU02
-30 to + image HPF-D035 Approx.2.0 mm
Shape C
' = | Approx.1.0 mm Spo:'jia 33mmz 2.0mm HPF-D038 Approx.1.0 mm HPF-LUO8
-30 t0 +70°C hage
Fiber insertion depth: 6mm|
Variable Shape D ﬂ . 7.0mmz 1.0mm
Approx.0.4 mm S HPF-D035C $0.4t03.5mm | HPF-LUO9
= Spot dia. :
spot 30 t0 +70°C i;:::;g;a Flber;rbs:]rrt#: (119 mﬁr%.Smm

CHART

{Characteristics of distance versus spot dia. (typical example)
HPF-LUO1 HPF-LU02
S;fr?‘t nt:]ia' Characteristics of distance versus spot dia. S’fﬁ.’ rr(\jlla Characteristics of distance versus spot dia.
20 25
15
P HPF-LU09
/1
10 pd 20 /] Spot distance.
. P 7 NS > [mm]
. \\\ // ~ L 35 35
- 30
T 5 Maximum scanning distance | 3.4 /o
15 083 L
5 55 6 65 7 75 8 85 9 95 10 1112 13 14 15 16 17 18 19 20 21 22 23 20 o
. . ¢‘>-P' 1.3
Distance [mm] Distance [mm] 15 7
$0.6 $0.7_ "
HPF-LUO7 HPF-LUO8 10 —— o
i . ) ' $0.4 Minimum spot
Spot dia.  Characteristics of distance versus spot dia. Slfg]‘rg]'a. Characteristics of distance versus spot dia. 5
{rom) 25 oK
5 0 6 7 8 9 10
09 Amount of fiber unit insertion [mm]
08 20
07 [N N /|
0.6 \ / \\ // The chart shows the following characteristics in
05 P4 15 N // relation to the amount of fiber unit insertion:
04 N Y
03 N\ 10 N @ The set distance and spot dia. achieving
02 ~N—"1 the minimum spot
0.1
05 N . .
30 35 40 45 50 55 60 65 70 22 24 26 28 30 32 34 36 38 40 42 @® The spot dia. at the maximum scanning
Distance [mm] Distance [mm] distance
*Values are for the lens combined with an HPF-D035 fiber unit. *Measured values are calculated at 13.5 % of the peak light level.(Only HPF-LUO7 is calculated at 50 %.)
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Il OUTER DIMENSIONS

(Unit: mm)

HPF-LUO1
HPF-LU07

b4.3(aluminum) @®When attached to HPF-D010/D032

Straight knurl $5

Glass
lens

®When attached to HPF-D010/D032

b4.3(aluminum)
Straight knurl $5

Glass
lens

HPF-LUO8
Shape C
%',?sss 9.5(aluminum) Ma @®When anac}:,;(féo HPF-D038
Q@ﬁ 16
308 @os)

NOTEWORTHY

HPF-LU09

M2 slot screw

$3
T 11.5
2 5.7
5.5 5.6

12(optical axis center)

15

I Improving detection performance yields
many positive results

Because of irregular reflection inside a lens, some light is
returned even when no workpiece is present, but it is a
small amount compared with the light reflected when
there is a workpiece.

In HPF-LU switches, the internal wall of the lens has a
special feature that keeps this internal reflection to a
minimum, so there is an increased amount of difference
in light level when a workpiece is actually present.

Light actually
used for
detection

l Problems due to scratches on the lens are greatly
reduced.

The micro-spot lens is made of ]
hard glass, so problems caused |
by a drop in light level due to
lens scratches made by
collisions with workpieces can
be greatly reduced.
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Distance Lens / Side View Unit

Longer distances and alternate optical configurations
are available by combination with thru-scan switches.

—{Related pages}—

For combined fibers:

LS (screw)
m (cylindrical)
(heatproof)

(Long-distance lens) (Side view) m (vacuum proof)

Il OUDER GUIDE

@ For thru scan

Directional Fiber unit Scanning di mm
Type Shape Scaling| angle i (mm) Model No.
(half angle) | Model No. |[Element type| HPX-AG | HPX-EG | HPX-H | HPX-A
(Two units) HPF-T003 Standard 7,200 2,040 2,400 1,200
a g 3° [ HPF-T018 | Heatproof 3,690 690 900 600 | FE-PA-L1
Long- PR Y HPF-T024 | Unbreakable 840 240 300 150
distance Shape B (Two units) HPF-T003 | Standard 12,000 3,400 4,000 2,000
lens @ ~ | xto 3° | HPF-T018 | Heatproof 6150 | 1,50 1500 1,000 | HPF-VL06
PO EREERe HPF-T024 | Unbreakable 1,400 410 500 250
. HPF-T003 Standard 1,200 340 400 200
Shape (¢} — (Two units) :
v n - 10° | HPF-T018 | Heatproof 615 115 150 100 | FE-PA-S1
Side plo200C HPF-T024 | Unbreakable 140 4 50 25
view (Two units) HPF-T003 Standard 1,200 340 400 200
% - - 8° HPF-T018 Heatproof 615 115 150 100 | HPF-VLO05
P CEEe HPF-T024 | Unbreakable 140 41 50 25
The scanning distances shown are nominal values. The actual scanning distances are limited by the fiber length
(approx. 2 m x 2 = 4 m in the case of standard type).
For HPX-AG, the scanning distance shown is for HP mode (response time: 5 ms).
For HPX-EG, the scanning distance shown is for nL mode (response time: 1 ms).
The directional angles shown are typical examples obtained when the lens is combined with an HPF-T003.
l OUTER DIMENSIONS (unit: mm)

FE-PA-L1 HPF-VL06

4 e B
(Brass (Ni plated))

M2.6
Straight knurl Glass lens
Glass lens @M @
5.5
8.7
HPF-VL
o 3.5(SUS;
(Brass (Ni plated)) Shape C $3.5(SUS)

$2.8 Straight knurl

Zgasl htknurl (optical axis) M2.6
(op'tical axis) M2.6
e 5 @ =

4

6(optical axis center) 6.3(optical axis center)

9.8 9.9
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Il OTHER ACCESSORIES

Use in combination with various fiber units.

Product name Shape Description Other specifications Model No.
Use with a thru-scan fiber
Angle adjustment bracket r ﬂrs"; t;)slir;ié ;e{llieec‘:\ilotr;,po; Used for t’l\:lf ::(f dﬁgs heads. HPX-PA06
brackets.
/ Il;Jnslzr:; 31’2;”.‘1 fibers by Cable length: 5 m. Bend: 4 mm in radius HPF-EU05
Fiber-optic extender For scanning range see
p. A-000. Cable length: 10 m. Bend: 4 mm in radius [F% | HPF-EU10
M For M3 head FE-PA-FB1
Fiber head bracket Sulanle for attaching For M4 head FE-PA-FB2
For M6 head FE-PA-FB4

Use in combination with

small-dia. fiber units. For fibers with dia. of $1.0 HPF-AT10

Small-diameter attachment

(Two units) *Supplied with

applicable fibers.

a Use to cut fibers.

For fibers with dia. of $1.3 HPF-AT13

Fiber cutter *Supplied with Used for freehand cuttable fibers FE-PA-F1

applicable fibers.

Il OUTER DIMENSIONS (Unit: mm)
HPX-PA06 HPF-EU05
A z B
Slot screw: 2xM3 Hole: 2x 4_1 HPF-EU10 9
(,_2< M3 screw H ‘ 2 32 ]Emﬂ::
d omabis o Fiber unit attach/detach lever
25 16/ ()| O a ‘6-4 2x$p2.2
@ 29 23 ———r———
16.4] \
97| 8 7201\ .1
20.7 23.5 \ Core dia.:16x$0.25
26.6 \ Thickness of attachable plate: 1.0 to 2.0 mm
FE-PA-FB1 —— Model No. Cable length™
ja.: Shape C
FE-PA-FB2 Hole: 2x¢4.5 Hole A .
HPF-EU10 10,000 mm min.
FE-PA-FB4 e
Hole A dia.: $6.5 14 25
A
AV
| 8] 10
13 16
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Il PFA CHEMICAL PROOF

Substance PFA chemical proof Substance PFA chemical proof
Heavy oils A/B/C OK Light oil OK
Aniline CsHsNH: OK Paraffinum liquidum OK
Acrylonitrile CzHsCN OK Sodium dichromate NazCr207 OK
Asphalt OK Barium nitrate Ba(NOs)2 OK
Acetone (CHs)2CO OK Silicone oil OK
Methanol CHsOH OK Plant oil OK
Ammonia NHs OK Thinner OK
Isooctane i-CeH1s OK Barium hydroxide Ba(OH)2 OK
Isobutyl alcohol i-CsHsOH OK Phenol CsHsOH OK
Isobutyl methyl ketone C4HsCOCHs OK Turbine oil OK
Ethanol CzHsOH OK Sodium carbonate Naz=COs OK
Ether (CHa)20 OK Turpentine OK
Ethylene glycol C2H4(OH)2 OK Natural volatile oil OK
Enamel paint OK Kerosine petroleum OK
Ammonium chloride NH.CI OK Trichloroethane C2HaCls OK
Calcium chloride CaClz OK Trichlorethylene C2HCls OK
Sodium chloride NaCl OK Toluene CeHsCHs OK
Barium chloride BaClz OK Naphtha CrH1e OK
Chlorine Clz OK Acidum lacticum OK
Gasoline OK Nitrobenzene CsHsNO2 OK
Glass ingredients OK Hydrofluoric acid (hydrogen fluoride) HF *
Dilute hydrochloric acid HCI OK Ferrosilicon OK
Dilute sodium hydroxide NaOH OK Freon 11 FCCls OK
Dilute acetic acid CHsCOOH OK Propyl alcohol CsHs(OH)s OK
Dilute nitric acid HNOs OK Propylene glycol CsHz(OH)2 OK
Dilute sulfuric acid H2S0« OK Benzene CeHs OK
Citric acid CsH4(OH)(COOH)s OK Methyl violet OK
Glycerin CaHs(OH)s oK Water H.0 oK
Cresol CsHa(OH)(CHs) OK Carbon tetrachloride CCla OK
Chloroform CHsClI OK Ammonium sulfate (NH4)2S04 OK
*For information on hydrofluoric acid, contact our sales staff.
Additional Notes
« The above table is not a guarantee that the product can be used with the indicated substance.
« Substances such as strong acids and ammonia may penetrate PFA (fluororesin).
l FIBER LENGTH VS. SCANNING DISTANCE CHARACTERISTICS
Note that extending fiber length reduces scanning distance.
{standard fiber element
Element type Distance change ratio for each element length
Core dia. Bend radius 2m 5m 10m 15m 20m 25m 30m
0.25 R4 100% 62% 28% 12% Unavailable Unavailable Unavailable
05 R1 100% 66% 33% 17% Unavailable Unavailable Unavailable
R15 100% 85% 64% 49% 37% 28% 21%
0.75 R15 100% 85% 64% 49% 37% 28% 21%
R2 100% 76% 48% 30% 19% 12% Unavailable
1 R5 100% 50% 16% Unavailable Unavailable Unavailable Unavailable
R20 100% 85% 64% 49% 37% 28% 21%
{OHeatproof fiber element
Element type Distance change ratio for each element length
Heatproof im 2m 5m 10 m 15 m 20m 25m 30m
105°C - 100% 57% 22% Unavailable Unavailable Unavailable Unavailable
150°C - 100% 50% 16% Unavailable Unavailable Unavailable Unavailable
200°C 100% 93% 76% 54% 38% 27% 19% 13%
350°C - 100% 81% 58% 41% 29% 20% 14%
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ristics of Scanning Distance by Com

Il OUDER GUIDE

n with Fiber Extender (typical values)

®Thru scan
Scanning distance and cable length when combined with fiber extender: HPX-AG (HP mode: 5 ms in response time)*1
Type Model No.
No extender HPF-EUO5 (5 m) HPF-EU10 (10 m)
Standard fioer 1200 mm 580 mm 440 mm
HPF-T003
Cable length:2 m Cable length:7 m Cable length:12 m
Related pages [,S1[if] 100% 49% 37%
Heatproof 615mm 250 mm 195 mm
HPF-T018
Cable length:1 m Cable length:6 m Cable length:11 m
Related pages [451F74 100% 42% 32%
Area 3600 mm 1510 mm 1150 mm
HPF-T021T
Cable length:2 m Cable length:7 m Cable length:12 m
Related pages [P 100% 42% 32%
Unbreakable fiber 140 mm 37 mm 28 mm
/ HPF-T024

Related pages [AG1f]

Cable length:2 m Cable length:7 m Cable length:12 m

100% 27% 20%
Pipe-mounted
liquid level HPF-T032, TO32E Available Available® Unavailable
HPF-T034 , TO34E
Related pages [[IEL) Cable length:5 m Cable length:10 m Cable length:15 m
®Diffuse scan
Scanning distance and cable length when combined with fiber extender: HPX-AG (HP mode: 5 ms in response time)*1
Type Model No.
No extender HPF-EU05 (5 m) HPF-EU10 (10 m)
Standard fiber 400 mm 170 mm 125 mm
HPF-D002
Cable length:2 m Cable length:7 m Cable length:12 m
Related pages [XiFE 100% 43% 32%
Heatproof 170 mm 47 mm 35 mm
HPF-D023

Cable length:1 m Cable length:6 m Cable length:11 m

Related pages [A517244 100% 28% 21%
Unbreakable fiber 25 mm 8 mm 6 mm
HPF-D029
Cable length:2 m Cable length:7 m Cable length:12 m
Related pages [J0LK) 100% 33% 25%
Liquid leakage
Available™ Available? Unavailable
HPF-D040
Related pages [[WIKL) Cable length:5 m Cable length:10 m Cable length:15 m
Contact liquid level
Available™ Available™ Unavailable
HPF-D027
Related pages [[BIEE) Cable length:5 m Cable length:10 m Cable length:15 m

*1 For combinations other than with HPX-AG, please contact us.
*2 Even where availability is indicated, detection may not be possible depending on the liquid. Please check operation before use.
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Il CHARACTERISTICS DIAGRAMS (TYPICAL EXAMPLES)

@®Excess gain

L

d HPF-T003

Related pages A-009

100 e —F——

AG
=——HP3
==F3
EG

------- nL
B

Excess gain factor (times)

0 500

1000 1500
Scanning distance (mm)

2000

HPF-D002
Related pages m

Excess gain factor (times)

g

—
<

HPF-T003 / FE-PA-L1
Related pages ,

1000 AG
— ——HP3
2 —-———Ft3
£
5 10 FG ﬂ
5] e T i —— N T nl
(]
= Mar e==eFT
3 =
e, -
e ———=——=——=c—|
0 <
Il e
w Teee
1
0 500 1000 1500 2000 2500 3000
Scanning distance (mm)
HPF-D028T
Related pages m

100 ———f—F——

=)
S

Excess gain factor (times)

AG

—T]

10 %
NS
54 v
J 3|
1 Vi
0 500 1000 0 5 10 15 20
Scanning distance (mm) Scanning distance (mm)
@®Parallel displacement
L HPF-T003 L @ HPF-T003 / FE-PA-L1
Related pages [LG1[if] & Related pages [LGiL), SkY/

800 AG 400 AG
— ——nL3 — deeee®?| | =—inl3
: o =y E =y
= 400 = ~, (EG = 200 e (EG
§ 200 T 2 Y, seeenld 5 e ceeeeenld
£ o M £ o~
[ P 8 o=
8 ~— k<4 Ty
a .~ , a N.'\__

2 200 ~ = 7/ 2 <o
/ '~
— ~ 7 — N,
S -400 5 -200 -
g [ “"“&.“‘
& o0 E T -
-800 -400
0 500 1000 1500 0 500 1000 1500 2000 2500 3000 3500
Scanning distance (mm) Scanning distance (mm)
L
HPF-T021T HPF-T021T
(Right and left detection) g (Up and down detection)
Related pages [[¥IPX] Related pages [XIPX]

150 AG 150 AG
= ——nL3 = - | ==nL3
E 100 I £ 100 — [
< | = EG < | o™ | EG
g e g _ | et
g o g 0
g g 2 i
8 5 2 5 See, |
el © p T
K RO ] I
§ -100 \""';';----. § -100 e

150 = -150

0 500 1000 1500 2000 2500 3000 3500 0 500 1000 1500 2000 2500 3000 3500
Scanning distance L (mm) Scanning distance L (mm)
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HPF-T029

/ Related pages [THIFL)

400 AG
= ——nl3
£
g ceenld
N
o

.,

% "<,
°
s -200
©
o

-400

0 500 1000 1500 2000 2500 3000 3500

Scanning distance (mm)

_—"| HPF-T030

v/“/f/ (Right and left detection)

i Related pages [XIPAN

[AG:|
15 — L3
10 — EG

s e L4

HPF-T030
(Up and down detection)

Related pages m

AG
—— L3

5 oy Tp— EG
Porrr R TN (nu

T

il TTP

5 ———

Parallel displacement X (mm)
o

Parallel displacement X (mm)
o

0 200 400 600 800 0 200 400 600 800
Scanning distance L (mm) Scanning distance L (mm)

@®Detection area characteristics

M HPF-D002 / HPF-D025
Related pages [[X0EEN Related pages [¥IPAN
_. 180 AG _ 5 AG
E ’7——'nL3 E 4 L3
£ 100 £
g % P T ool uE> =) ’,./ srereenl4
3 g g e
2 0 s 0
2 . 2 P
° ik o 1S ~
z 3 2 ~
] T
§ -100 K _i
-150 5
0 500 0 10 20 30 40 50
Scanning distance (mm) Scanning distance (mm)
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Il LIST OF SCANNING DISTANCE BY AMPLIFIERS MODEL

®Thru scan
.
di (mm)
Model No. HPX-AG HPX-EG HPX-H | HPX-A | Page
HP nL SF FT HS SH nL SF FT — —

HPF-T001 2175 1,450 | 1,160 630 360 500 770 650 450 800 400 A-009
HPF-T002 2,175 1,450 | 1,160 630 360 500 770 650 450 800 400 A-013
HPF-T003 1,200 800 640 350 200 280 410 350 240 400 200 A-009
HPF-T004 1,200 800 640 350 200 280 410 350 240 400 200 A-013
HPF-T005 1,200 800 640 350 200 280 410 350 240 400 200 A-017
HPF-T006 1,200 800 640 350 200 280 410 350 240 400 200 A-017
HPF-T007 165 110 88 48 27 38 55 48 33 60 30 A-019
HPF-T008 180 120 96 52 30 42 60 50 38 100 40 A-009
HPF-T009 180 120 96 52 30 42 60 50 38 100 40 A-013
HPF-T010 855 570 455 245 140 195 300 250 170 300 150 A-009
HPF-T012 690 460 365 200 115 160 240 200 140 250 120 A-027
HPF-T014 660 440 350 190 110 150 220 190 130 250 120 A-027
HPF-T015 37 25 20 10 6 8 12 10 7 12 6 A-017
HPF-T017 1,200 800 640 350 200 280 410 350 240 400 200 A-027
HPF-T018 615 410 325 175 100 140 140 120 80 200 100 A-027
HPF-T019 4,140 2,760 | 2,200 | 1,200 690 965 | 1,400 | 1,200 840 | 1,500 750 A-021
HPF-T020 4,500 | 3,000 | 2,400 | 1,310 750 | 1,050 | 1,500 | 1,300 920 | 1,600 800 A-021
HPF-T021 780 520 415 225 130 180 270 220 160 250 125 A-025
HPF-T021S 3,450 2300 | 1,840 | 1,000 575 800 1,100 960 670 | 1,00 550 A-025
HPF-T021T 3,600 2400 | 1,920 | 1,050 600 840 | 1,200 | 1,000 710 | 1,200 600 A-025
HPF-T021WT 3,600 3600 | 3,200 | 1,750 | 1,000 | 1,400 | 2,000 | 1,600 | 1,00 | 2,000 | 1,000 A-025
HPF-T023 3,600 | 2,400 | 1,920 | 1,050 600 840 | 1,200 | 1,000 730 | 1,200 600 A-021
HPF-T024 140 95 75 40 23 33 50 42 29 50 25 A-009
HPF-T025 900 600 480 260 150 210 310 260 180 300 150 A-009
HPF-T025B 900 600 480 260 150 210 310 260 180 300 150 A-009
HPF-T026 52 35 28 15 8 12 20 16 11 20 10 A-019
HPF-T028 140 95 75 40 23 33 50 42 29 50 25 A-023
HPF-T028LF 210 140 110 60 35 49 80 65 47 80 40 A-023
HPF-T029 4,500 | 3,000 | 2,400 | 1,310 750 | 1,050 | 1,500 | 1,200 880 | 1,500 750 A-029
HPF-T029E 825 550 440 240 135 190 280 230 160 270 130 A-029
HPF-T030 500 500 500 305 175 245 310 260 180 350 175 A-021
HPF-T031 900 600 480 260 150 210 310 260 180 300 150 A-013
HPF-T032 - - - - - - - - - - - A-034
HPF-T032E - - - - - - - - - - - A-034
HPF-T033 900 600 480 260 150 210 280 240 160 265 130 A-009
HPF-T034 - - - - - - - - - - - A-034
HPF-TO34E - - - - - - - - - - - A-034
HPF-T035 1,030 690 550 300 170 240 350 300 210 340 170 A-029
HPF-T036 18 12 9 5 3 4 6 5 3 6 3 A-013
HPF-T037 52 35 28 15 8 12 20 16 11 20 10 A-019
HPF-T038 37 25 20 10 6 8 12 10 7 12 6 A-013
HPF-T039 18 12 9 5 3 4 5 4 3 6 3 A-017
HPF-T042 660 440 350 190 110 150 220 190 130 240 120 A-019
HPF-T043 300 200 160 85 50 70 100 80 55 100 50 A-013
HPF-T044 675 450 360 195 110 155 220 190 130 220 110 A-009
HPF-T046 180 120 96 52 30 42 60 50 38 100 40 A-013
HPF-T047 - - - - - - - - - - - A-033
HPF-T054-L05 6 6 6 6 6 6 6 6 6 6 6 A-023
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(mm)
Model No. HPX-AG HPX-EG HPX-H | HPX-A Page
HP nL SF FT HS SH nL SF FT = =
HPF-D001 530 400 320 170 85 130 210 180 120 230 120 A-011
HPF-D002 400 300 240 130 65 100 150 130 90 150 80 A-011
HPF-D003 400 300 240 130 65 100 150 130 90 150 80 A-017
HPF-D004 105 80 64 34 17 26 43 36 25 40 20 A-011
HPF-D005 105 80 64 34 17 26 43 36 25 40 20 A-013
HPF-D006 105 80 64 34 17 26 43 36 25 40 20 A-017
HPF-D009 400 300 240 130 65 100 150 130 90 150 80 A-015
HPF-D010 86 65 52 28 14 21 35 30 21 40 20 A-015
HPF-D011 40 30 24 13 6 10 17 14 10 15 8 A-019
HPF-D012 250 190 150 80 40 60 100 80 55 100 50 A-011
HPF-D013 190 190 160 85 43 65 100 80 55 100 50 A-027
HPF-D014 170 130 100 55 28 43 70 60 42 50 50 A-029
HPF-D015 160 160 140 75 39 60 85 70 50 90 30 A-027
HPF-D018 200 150 120 65 32 50 75 65 46 80 40 A-011
HPF-D019 20 16 12 6 2 4 4 3 2 4 2 A-017
HPF-D021 86 65 52 28 14 21 35 30 21 40 20 A-017
HPF-D022 400 300 240 130 65 100 150 130 90 150 80 A-027
HPF-D023 170 130 100 55 28 43 70 60 42 50 50 A-027
HPF-D025 20 20 20 20 20 20 20 20 16 20 20 A-021
HPF-D026 265 200 160 85 43 65 100 90 60 100 50 A-025
HPF-D027 - - - - - - - - - - - A-033
HPF-D028 2.5+0.5 | 2.5:0.5 | 2.5:0.5 | 2.5:0.5 - - - - - 2.5:0.5 | 2.520.5 | A-024
HPF-D028F 5.2+1.6 | 5.2+1.6 | 52+1.6 - - - 5.2+1.0 - - - - A-024
HPF-D028T 7416 | 7.4+1.6 | 7.4+1.6 - - - 7.4+1.2 - - - - A-024
HPF-D029 25 19 15 8 4 6 10 8 5 10 5 A-011
HPF-D030 210 160 125 69 34 53 85 70 50 80 40 A-011
HPF-D032 46 35 28 15 7 11 18 15 10 18 10 A-015
HPF-D032B 46 35 28 15 7 11 18 15 10 18 10 A-015
HPF-D033 - - - - - - - - - - - A-033
HPF-D034 60 45 36 19 9 15 25 21 15 25 13 A-015
HPF-D035 95 95 80 43 21 33 50 42 29 50 25 A-015
HPF-D035C 95 95 80 43 21 33 50 42 29 50 25 A-015
HPF-D036 20 15 12 6 3 5 8 7 5 8 4 A-013
HPF-D037 20 15 12 6 3 5 8 7 5 8 4 A-011
HPF-D038 95 95 80 43 21 33 50 42 29 50 25 A-015
HPF-D039 20 16 12 6 2 4 4 3 2 4 2 A-017
HPF-D040 - - - - - - - - - - - A-034
HPF-D041 40 30 24 13 6 10 17 14 10 15 8 A-019
HPF-D042 86 65 52 28 14 21 35 30 21 40 20 A-015
HPF-D043 160 120 96 52 25 40 65 55 40 50 32 A-019
HPF-D045LF 93 70 56 30 15 23 37 31 21 35 17 A-023
HPF-D049 160 120 100 55 27 42 60 55 38 60 34 A-015
Before use, thoroughly read the “Precautions for use” and “Precautions for handling” in the Technical Guide
on pages A-141 to A-156 as well as the instruction manual and product specification for this switch.




