'(EYE N CE Pattern Matching Sensor

Al Series

—

Bl

RRRR,
EEE

3 ouT1

L PCEYENCE Aar-Bi00 } BACKD |

~ i IN/OUT2

Area Detection Redefined



Just present the target

Then teach using just one button

TEACH

KEYENCE  ar-1000
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One button to teach.
That's it.
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Short Range Standard / Long Range
Separate Amplifier Models



COMPARE

Absence Different shape Different orientation

New technology ; g" gﬁ

(i
Just one Al can solve multiple applications
.
The proprietary “AlA(Auto Intelligent Adjustment)”
Quantifies the targets brightness, shape and outline information T owmee 535

.- :
automatically. Immediately judges if the target is the same as the master. : AIA i
Now it's possible to judge parts stably, which is difficult for light intensity : E
sensors and position measurement sensors. v
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Necessary steps for stable detection
with conventional sensors

1 Choose the correct type of sensor.

2 Mount at specific angles.

3 Create a custom configuration to fit your application,
likely with help from a representative.

Even when this is done, sometimes it is still not completely stable.
For example...

-

Position is not fixed ) Position of the target is random ) Target with several NG cases

.
§ [

Unstable Reflection




This will solve everything.

[Searching the entire area] EComparing the whole pattern]

Presence Check in an Difference Check by

Area Pattern



— USABILITY

Compact amplifier is still easy to use

Detection result shown as an image
for easy configuration

Current image Current value (degree of similarity)

ﬂr'(EY CE ar-1000

[ O EEE!

500:

Threshold

POINT
Text + animation helps with configuration

The OLED display incorporated into the amplifier makes configuration easy with text and animation support. Even first-time
users can use the device without referring to the manual. As well, buttons can be used to zoom in and out and adjust the
position of the target shown in the display. This reduces time required for adjusting the sensor position.

Animation during Digital zoom function (17 steps)
configuration

Presence

EET E\

Required operations shown
visually

Before adjustment Left/right adjustment Up/down adjustment




As easy to use as general-purpose sensors

The detection principles used in the Al series are completely different from the light intensity detection

methods of general-purpose sensors, but two detection modes make the Al series just as easy to use.

Presence check mode is easily configured in only two

Presence check mode steps, following the exact same flow as the two-point

calibration of general-purpose sensors.

Example: Detecting the presence of a nut

TN
STEP 1 | Register target STEP 2 Register target
/ as present / as absent

- Absence
::; I 1

[

L)

The difference check mode is easily configured in only three steps

Difference check mode and is an optimal choice for users who want to make simple

determinations about targets without resorting to vision systems.

Example: Identifying a defect in an O ring assembly

~

77N N 7N\
step | | STEP ) | STEP 4 |
N / N4 N /
Register Register Register target
OK product NG product (failure) as absent
- ||} 1‘—|r .||-1' -
© .




— FUNCTION

Incorporates many useful and easy-to-use features

[ Synchronizes and judges without a controller ]

Hold input and failure hold display

Target 1 Target2 Target3

Degree of similarity —/’\—/\—/’\—
The hold function can be used

in combination with an external sensor. External sensor

hold input

Judgment output M

When using the sensor for differentiation, it is possible to judge each target without a controller by using hold

input and synchronizing with the input from an external sensor. Further, by using the failure hold function, the

system can retain the degree of similarity and display image when an NG (failure) occurs.

Use on lines with multiple ]

[ Visualize line operation j product types

Stat displays Bank switching/External calibration

| Liye 980
Maximum degree of o |ﬁ BBD
" IMin 370

I Reading the bank
similarity

Minimum degree of
similarity

t | Switch

The maximum and minimum degrees of similarity can be
updated and displayed with the image. Users can check

the operation status and analysis at start-up.

With the external calibration function and bank function
(which can register up to four product types), one unit can

handle multiple product types.



[ Optimize for parts feeder ]

Feeder mode

NG Absence
One-shot (ON) No judgment (OFF)

A special mode is incorporated that detects objects and the orientation of targets conveyed by a parts feeder.

The system automatically identifies targets when they pass, and performs a judgment only on identified targets.

[ Language selection ]
for easy export

Choose English/Japanese/Chinese

When configuring When configuring
output timer response time

C4 Hitsedss

Users can switch between English, Japanese, and

Chinese, meaning the unit can be easily used overseas.

Multiple output options
are standard

Toggle between NPN/PNP and 10-Link

NPN PNP Q@ IO-Link

Same model

Control output for a single model can be switched to NPN,
PNP, and even IO-Link, for warehouse consolidation.



— LINE UP

Separate Amplifier Models

| Sensor Head

Type Short Range Standard Long Range
Model Al-HO10 Al-H020 Al-H050 Al-H100 Al-H160
Appearance g
: : 9to 11 mm 18 to 22 mm 45 to 55 mm 90 to 110 mm 140 to 180 mm
pstelistonblstance 0.35 to 0.43" 0.71 to 0.87" 1.77 to 2.17" 3.54 to 4.33" 5.51 to 7.09"
Detecting Area 2x2mm0.08 x 0.08" | 5.6 x 5.6 mm 0.22 x 0.22" |16 x 16 mm 0.63 x 0.63" | 32 x 32 mm 1.26 x 1.26" 52 x 52 mm 2.05 x 2.05"
At 4X digital zoom 0.5 x 0.5 mm 0.02 x 0.02" | 1.4 x 1.4 mm 0.06 x 0.06" 4 x4 mmo0.16 x 0.16" 8 x 8 mm0.31 x0.31" 13 x 13 mm 0.51 x 0.51"
|
160 6.30"
100 3.94"
]\\* 50 1.97"
" 200.79"
10 0.39 L
u .6 0.22" " " h 522.05"

20.08" 20.08 56022° 00 160.637 160.63 32 1067 92126 522.05

Transmitter Light Source Red LED (660 nm) Infrared LED (850 nm)
1 Amplifier

Type Cable Type (2 m) Connector Type (M8 Connector)
Model Al-1000 Al-1000C

LoF - § -
Appearance ;

*Connector cable not included

Number of Inputs/Outputs 2 outputs + 2 inputs 1 output + 1 selectable I/O

Built-in Amplifier Models

Type Standard Long Range
Model Al-B050 AI-B100 Al-B160
Appearance a
Installation Distance 45 to 55 mm 1.77 to 2.17" 90 to 110 mm 3.54 to 4.33" 140 to 180 mm 5.51 to 7.09"
Detecting Area 16 x 16 mm 0.63 x 0.63" 32 x 32 mm 1.26 x 1.26" 52 x 52 mm 2.05 x 2.05"
At 4X digital zoom 4 x4 mm0.16 x 0.16" 8 x 8 mm 0.31 x 0.31" 13 x 13 mm 0.51 x 0.51"
160 6.30"
100 3.94"
50 1.97"
.‘ " " 2 2.05"
16 0.63" 16 0.63 32 126" 32 1.26 52205 5

Transmitter Light Source Red LED (660 nm) Infrared LED (850 nm)
Number of Inputs/Outputs 1 output + 1 selectable I/0




OPTION —

Attachments
POINT

Sensors come standard with polarized light filter attachments (Al-HO10/H020 excluded). When specular reflections
reach the sensor from glossy surfaces, use a dome attachment. When there is insufficient illumination, remove the
polarized filter attachment.

Type Polarized Light Filter Attachment Dome Attachment
Separate amplifier models Built-in amplifier models Separate amplifier models Built-in amplifier models
H n I N ™ ]
Appearance/Model
Al-FO5H* Al-FO5B*
Al-FO1H Standard Al-F10H* Standard Al-F10B* Al-D16H Al-D32H Al-D16B Al-D32B
Short range range Long range range Long range Small Large Small Large
Short |Al-HO010 v
Range | Al-H020 J
Effective area
Al-H050 J 16 x 16 mm
Q 0.63 x 0.63"
P Standard - "
Amplifier Effective area | Effective area
Al-H100 J 16 x 16 mm 32 x 32 mm
0.63 x 0.63" 1.26 x 1.26"
Lon Effective area | Effective area
A9, | Al-H160 v 16x16mm | 32x32mm
9 0.63x 0.63" | 126 x 1.26"
Effective area
Al-B050 v 16 x 16 mm
Standard 0.63 - 0.63 -
Built-in Effective area | Effective area
Amplifier Al-B100 Vv 16 x 16 mm 32 x 32 mm
P 0.63x 0.63" | 126 x 1.26"
Lon Effective area | Effective area
Ran ge Al-B160 J 16 x 16 mm 32 x 32 mm
9 0.63 x 0.63" 1.26 x 1.26"

*Included in sensor head package

Mounting Brackets

Type Vertical Mounting Bracket Rear Mounting Bracket Adjustable Bracket

Appearance

Al-H010
Shoit OP-88100 OP-88101 -
Range |Al-H020
Separate S Al-H050
Amplifier | Standar
ALHI00 OP-88104 OP-88105 OP-88106
RL°“9 AI-H160
ange
Al-B050
Built Standard
uilt-in 2S00 OP-88114 OP-88115 OP-88116
Amplifier
Long | A\ B160
Range
Cable for Separate Amplifier Models Cable for Built-in Amplifier Models
I Sensor Head
Type Length Model Type Length Model
—— 2m78.74" OP-87056 M12 Wiring 2m78.74" 0P-88107
Amplifier 5m 196.85" OP-87057 Harness 10 m 393.70" OP-88108
Cable 10 m 393.70" OP-87058 M12L Wiring 2m 78.74" OP-88109
Harness 10 m 393.70" OP-88110
1 Amplifier (Connector Type) V212 2m78.74" OP-88112
5m 196.85" oP-88113
Type Length Model
M12L-M12 1m 39.37" oP-88111
M8 Wiring 2m78.74" OP-88095
Harness 10 m 393.70" OP-88096
M8-M8 2m78.74" OP-88069
2m78.74" OP-88071
M8-M12
5m 196.85" OP-88072

11



— APPLICATION

Presence/
Absence

Automobiles/Metals

Check for arrival of product Check for passage of O rings Detect presence of springs
conveyor cages in a parts feeder
Electrical

Detect presence of minuscule Check attachment of chip parts Detect presence of lead wires
chip parts

Food/Medicine

Check passage of transparent Detect tape seams Detect presence of noodles
bottles



Differentiation

Automobiles/Metals

Differentiate processed Check O ring assemblies Detect incomplete processing
product types of machined parts
Electrical

&
= -

Differentiate front/back Check PCB parts mountings Check for fallen parts
of chip parts in parts feeders
Food/Medicine

Differentiate cap types Check sealing tape presence Check for presence of labeling

13



— SPECIFICATIONS

Separate Amplifier Models

I Sensor Head

e @

Model Al-H010 AI-H020 Al-H050 AI-H100 Al-H160
. . 9to 11 mm 18t0 22 mm 45 to 55 mm 90 to 110 mm 140 to 180 mm
(il Eitern (DISENEE 0.35 to 0.43" 0.71 10 0.87" 177 to 2.17" 3.54 10 4.33" 5.51 to 7.09"

1X Zoom to
Detection Area*' | 4X Zoom

0.5 x 0.5 mm 0.02 x 0.02" to
2x2mm 0.08 x 0.08"

1.4 x 1.4 mm 0.06 x 0.06" to
5.6 x 5.6 mm 0.22 x 0.22"

4x4mm0.16 x 0.16" to
16 x 16 mm 0.63 x 0.63"

8x8mm0.31 x0.31" to
32 x 32 mm 1.26 x 1.26"

13x 13 mm 0.51 x 0.51" to
52 x 52 mm 2.05 x 2.05"

Digital Zoom

1X to 4X (17 steps) adjustment, zoom position adjustment

Light Receiving Element

BW CMOS

Infrared LED

Light Source Red LED (660 nm
Transmitter . ( ) (850 nm)
Lighting Method Pulse lighting
Indicators 1 (green/red/orange)
Ambient o :
Temperature -10 to +50°C (no freezing)
Ambient o, i
Humidity 35 to 85% RH (no condensation)
Enw_ronmental Vlbr_atlon 10 to 55 Hz, double amplitude 1.5 mm 0.06", each X, Y, Z axis for 2 hours
Resistance Resistance
Shock 2 - .
Resistance 500 m/s”, 6 directions, 3 times each
Enclosure *2
Rating 1P67
— Main unit case: Zinc die-cast/PBT; Front cover: Acrylic (hard coat); Cable: PVC
aterials
Operation indicator: TPU Operation indicator: PPSU; Polarized filter case: POM
Weight Approx. 50 g Approx. 70 g (including polarized filter)

*1: When positioned in the midpoint of the installation distance range.
*2: Except when polarized filters or dome filters are mounted.

1 Amplifier

e @

Q IO-Link

Model

Al-1000

Al-1000C

Connection Type

6-core cable

M8 connector (4-core)

Detection Modes

Presence check mode / Difference check mode / Feeder mode

Response Time

Switchable between 3 ms/10 ms/20 ms/50 ms/100 ms

Timer

OFF/Off-delay/On-delay/One-shot

Bank Function

Bank slots: Up to 4

Bank slots: Up to 2

Other Functions

Filter, orientation detection, anti-blur, hysteresis, mutual interference prevention, indicator LED color change, finder display, statistics display,

failure hold display, key lock function, 1/0 test

Display Panel Organic LED (OLED) display
Languages Japanese/English/Chinese (Simplified)
Main Indicator 1 (green/red/orange)
Indicators
1/0 Indicators 4 indicators (red): OUT1/OUT2/IN1/IN2 ‘ 2 indicators (red): OUT1/OUT2 or IN
Non-voltage input/voltage input can be switched
Non-voltage input: ON voltage 2 V or lower, OFF current 0.1 mA or lower, ON current 2 mA or lower (short circuit)
Voltage input: Maximum input rating 30 V, ON current 18 V or higher, OFF current 0.1 mA or lower, ON current 2 mA or lower (at 30 V)
Input Number of . 1
Inputs 2:IN1/IN2 1:IN or no input
Functions Assignable functions: Bank/Hold (level)/Hold (edge)/Reset/External calibration/Interference prevention/Light off
Open collector output: Can be switched between NPN/PNP and N.O./N.C.
Maximum rating: 30 V 50 mA, remaining voltage 2 V or lower
Output Number of 2: OUT1/OUT2 1: OUT1 or 2; OUT1/OUT2*'
Outputs
Functions Assignable functions for OUT2: Error output/Judgment output 2/Interference prevention output (sync-output)

Communication Functions

|0-Link: Specification v. 1.1 (1.0)/COM2 (38.4 kbps)

Power Voltage 20 to 30 VDG, ripple (P-P) 10% included
Ratings Current )
Consumption 0.35 A or lower (power voltage at 20 V, excluding the output load)
Ambient o . .
Temperature -10 to +50°C 14 to 122°F (no freezing)
Environmental Ambient o .
Resistance Humidity 35 to 85% RH (no condensation)
Vibration . " .
Resistance 10 to 55 Hz, double amplitude 1.5 mm 0.06", each X, Y, Z axis for 2 hours
Materials Main unit case/Dust cover: Polycarbonate; Button: POM; Display panel: Acrylic
Weight Approx. 110 g (including the cable of 2 m 78.74") Approx. 40 g

*1 Used with OUT2 or IN assigned to I/O line (white line or 2nd pin of M8 connector).



Built-in Amplifier Models

I Sensor

e @

@ IO-Link

Model

AlI-B050

Al-B100

Al-B160

Installation Distance

4510 55 mm 1.77 to 2.17"

90 to 110 mm 3.54 to 4.33"

140 to 180 mm 5.51 to 7.09"

1X Zoom to
Detection Area*' | 4X Zoom

4x4mm0.16 x 0.16" to
16 x 16 mm 0.63 x 0.63"

8 x8mm 0.31 x0.31" to
32 x 32 mm 1.26 x 1.26"

183x 13 mm 0.51 x 0.51" to
52 x 52 mm 2.05 x 2.05"

Digital Zoom 1X to 4X (17 steps) adjustment, zoom position adjustment
Light Receiving Element BW CMOS

Light Source Red LED (660 nm) Infrared LED (850 nm)
Transmitter Lighting o

Method Pulse lighting

Detection Modes

Presence check mode / Difference check mode / Feeder mode

Response Time

Switchable between 3 ms/10 ms/20 ms/50 ms/100 ms

Timer

OFF/Off-delay/On-delay/One-shot

Bank Function

Bank slots: Up to 2

Other Functions

Filter, orientation detection, anti-blur, hysteresis, mutual interference prevention, indicator LED color change, screen display orientation,

statistics display, failure hold display, key lock function, I/O test

Display Panel Organic LED (OLED) display
Languages Japanese/English/Chinese (Simplified)
. Main Indicator 1 (green/red/orange)

Indicators = -

I/O Indicators 2 indicators (red): OUT1/OUT2 or IN

Non-voltage input/voltage input can be switched
Non-voltage input: ON voltage 2 V or lower, OFF current 0.1 mA or lower, ON current 2 mA or lower (short circuit)
Voltage input: Maximum input rating 30 V, ON current 18 V or higher, OFF current 0.1 mA or lower, ON current 2 mA or lower (at 30 V)

Input
A punberfet 1:IN or no input*?

Outputs ’

Functions Assignable functions: Bank/Hold (level)/Hold (edge)/Reset/External calibration/Interference prevention/Light off

Open collector output: Can be switched between NPN/PNP and N.O./N.C.
Maximum rating: 30 V 50 mA, remaining voltage 2 V or lower

Output Number of R i w2

Outputs 1: OUT1 or 2: OUT1/0UT2

Functions Assignable functions for OUT2: Error output/Judgment output 2/Interference prevention output (sync-output)

Communication Functions

|10-Link: Specification v. 1.1 (1.0)/COM2 (38.4 kbps)

Power Voltage 20 to 30 VDG, ripple (P-P) 10% included
Ratings Current )
Consumption 0.3 A or lower (power voltage at 20 V, excluding the output load)
Ambient o . .
Temperature -10 to +50°C 14 to 122°F (no freezing)
(lAET 35 to 85% RH (no condensation)
Humidity
Environmental Vibration " " )
e sm— e 10 to 55 Hz, double amplitude 1.5 mm 0.06", each X, Y, Z axis for 2 hours
Shock > - .
TS 500 m/s”, 6 directions, 3 times each
Enclosure 3
Rating 1P67
Materials Main unit case: Zinc die-cast/PBT; Front cover: Acrylic (hard coating); Operation indicator: TPU; Button: POM; Display sheet: PET; Polarizing filter body: POM

Weight

Approx. 120 g (including polarized filter)

*1: When positioned in the midpoint of the installation distance range.
*2: Used with OUT2 or IN assigned to I/O line (white line or 2nd pin of M12 connector).
*3: Except when polarized filters or dome filters are mounted.

1 NPN Output Selected

When selecting NPN as the default setting for I/0 type.
External device

Brown [1] (20-80VDC) T
AI-1000
Black (OUT1)/White (OUT2)
AI-1000C/Al-Bxxx !
Black [4] (QUT1)White [2] (OUT2)*1 |

Al-1000 7
Pink (IN1)/Purple (IN2) {20t030VDC +
AI-1000C/Al-Bxxx |
White [2] (IN)*1 Lourt

3+ (NPN)
Blue [3] (V) ;

*1 Select OUT2 or IN with default settings.
« Square brackets ([ ]) indicate pin number when using connector cable.
+ Assign desired functions to OUT2 and IN1/IN2/IN.

1 PNP Output Selected

When selecting PNP as the default setting for I/O type.
External device

Brown [1] (20-30 VDC)

AI-1000

Pink (IN1)/Purple (IN2)

Al-1000C/AI-Bxxx

White [2] (IN)"2

AI-1000 ;
Black (OUT1)White (OUT2) | 1

AI-1000C/Al-Bxxx | 201030VDC
Black 4] (OUT1)White [2] (OUT2)'2 | 1y

Blue [3] (0 V)

*2 Select OUT2 or IN with default settings.
« Square brackets ([ ]) indicate pin number when using connector cable.
+ Assign desired functions to OUT2 and IN1/IN2/IN.

Model
Wire Harness color | Connector Pin No. de Assigned Initial Value
Al-1000 Al-1000C/AI-Bxxx - OUT1: Judgment output 1 (fixed)

Brown 1 201030 VDC - - Functions that can be assigned to OUT2:

Blue 3 oV - Error output/Judgment output 2/Sync-output/OFF (do not use)
Black 4 OUT1 OuUT1 - - Functions that can be assigned to IN1/IN2 or N:

White 2 ouT2 Select OUT2/IN OFF Bank-A/Bank-B/Bank*3/Hold (level)/Hold (edge)/Reset/

= External calibration/Interference prevention/Laser emission stop/

Pink - IN1 - OFF OFF (do not use)
Purple - IN2 - OFF *3 When IN is selected with Al-1000C/AI-Bxxx series.

15



—— DIMENSIONS (Unit: mm inch)
Separate Amplifier Models
I Sensor heads

Al-HO010/H020 Al-HO050/H100 Al-H160

09.00.35"

Indicator r Indicator |

Indicator

160)
}5_23)” 2 x M4 (through-hole) . .
0420017, depth 2 00.08" (both sides) 1.40061 (145) (5.71") 26.2 1.03" 4 l (145) (5.71") 26.21.03
0.06"
- I — [
7l Ta87 108 —— 10035 lo8.7'103 — 15005
242275 (®0.4) |2, 04 oo.m”T @6.1) |2, 04 00 16”T
0.95'1.08 (1.20% \ 15 (1429 | %2
=1 i L |t 7t
Z\‘Ijaars;erence/ - g?g Light receiving 170 O7‘T ; 2 x M4 through-hole Light receiving™ /WD on 32| | 2 x M4 through-hole
574108 center guide WD reference /0.12 281.10" 04.20.17", depth 1.5 0.06" (both sides) ~ center guide surface 013" 281.10" ‘ 04.200.17", depth 1.5 0.06" (both sides)
34 1.04" suface /"I Taaa % L N YRS
i 368145 004 Tamr46
13044" 1.3 0,447
17 0.67" 0.3 (12.3) (0.48") 0.3 (12.3) (0.48")
= e 8.10.32" 0.01" [ 81032
ez 11 - f82 11 -
20.1 . — f—fT " 20.6 (50 m - \':@,
00833”0 32 3073,; £ D 4 — | 098(13” 032 %07‘13 B D
Light receiving center Light receiving center Light receiving center
I Mounting brackets (separate amplifier model)
OP-88100 OP-88101 OP-88104 OP-88105
32 1.26"
(55) 23090 41.8 1.65 . 19/05) (1905
(022" {2 0.47" (72) (0.28") ‘ 274 1.08" ‘ 2190075 R2.2 7025
}
1 T
19‘11.5;::5“ f 190 5:3 | ' ~ 13.5053‘2% |
0.75" [140.16" 0.75" 40.16 50° 4= L 0.90" 18.20.32"
i [ 0 u Y 7 —
*u 4.4017" J» 4.4017" 4.40.47"
Material: SUS304 t=2 0.08" Material: SUS304 t=2 0.08" Material: SUS304 t=2 0.08" Material: SUS304 t=2 0.08"
50.20"130.51" o
.8 R2.2 39 1.54"
[T 28 110" R2.2
T (72) (0.28") 274 1.08 —D
274 50.3 1 98“} i/ 7 = 3
46,9108 406" 283 183072 481178 1 S i
185" | i . R ! ! 23 10 et o]
14 0.16 101040 . ) b S
bzs‘w T ] ] N - I 40.3 1.59"| 165055
f t 17.1 R )
u i
40.16"
20.6 0.81"
311.22"
OP-88106 OP-88100 (Al-H010/H020) OP-88101 (Al-H010/H020)
(375 [ ) [ ]
(148" 1 \ ]

l ——

Assembled drawing ‘& o) (269)
) LS | @9
== es R (e
069 ' .321.26" O O 34.3 i x
=) ¢ l f [] M 132 = O 138 [] M2
ai,i 1.7 = l ] |
0.20" 40.16" 0.46" .
, 5 55 22087 ORTS
[ ) [ | - 0.22" 32.51.28"
{ t { r—— 7.50.30" )
. 40) (1.57") Light
L i (5.2) 38.41.51" 52020 t receivin
T . - : 269) (106 . 9
130.51"| |25.51.00" (3%?5(11'22‘) l o Light receiving center R2.2 4016 center
[ ¥
/ﬂ r m :1343'3” \Eb 30.7
[ { Jozr o 33 4601600 ﬁ( 274 151
| u} Jo1.06 1.30" - 21;2 ‘ v 432 1.70" J 1?8
020 0079 1.03"
Bracket _ " Spot facing 024 00.94" 1 ﬂ] 9.2 0.36" 7.20 28l 5
Material: Zinc die-cast Depth 2 0.08" 3.7
——4.4017" . t 55057 33034
*Support strut (¢12) (90.47") not included with this product. Material: SUS304 325128 013"
7.50.30"



1 Amplifiers

AI-1000

Brown/blue: 0.34 mm?

Black/white/pink/purple: 0.23 mm?

Cable outer diameter: 94.5 00.18"
Cable length: 2 m 78.74"

130 44“?%%[:[

Cable outer diameter: 94.8 0.19"

Al-1000C

M8 to wiring harness: g4 ©0.18"
M8 to M8/M12: 64.4 90.17"

M8 connector

‘I13 0.51"

Cable outer diameter: 24.8 0.19"

Max. 137° Max. 137°
™ Cover opened > Cover opened
Max. 112 4.41" Max. 112 4.41"
¥
172 0.68" l
+ ‘ T
(Min. 15) (Min. 0.59") =L 192 L. 215 35 4 1 39" - (Min. 15) (Min. 0.59") 4=— l-35.4 139" 95037 b
5 . Mi t !
76.1 3.00 (Min. 21) (Min. 0.83") 76.1 3.00 W8 T wiring Farmses Min. 45 177"
M8 to M8/M12: Min. 65 2.56"
OP-88104 (Al-H050/H100) OP-88105 (Al-H050/H100) OP-88106 (Al-H050/H100)
34.1 134" (43.6) (1.72")
21708595 0.37" 519 0.75" T | T 012 00.47"
— v
=S} EWJ 38.1 @ 40.3 (33) (122)?)()' 59
| — ' by 150"
SN K B 59 K (822) (1277 T 39 B IS
0.59"|0.52" 061" | . | [
50° R2.2 WD reference surface/ — |
WD reference surface : WD reference surface :2;;26 03195 0.77"
34.11.34" 152" [T
(43.6) (1.72") 217085 05057
Light receiving center 7 =17 0.08" Light receiving center
6.6 0.253” o i
©
ot o ;9 60 24”1
37 146" [l 50.3 1.98" Light receiving center 1.54"
— - s D ©
OP-88104 (Al-H160) OP-88105 (Al-H160) OP-88106 (Al-H160)
341154, . (436) (1.72')
170.85(9.5 0.37 619 00.75" ; = 012 00.47"
b (= T
@4 183 =) ,%6:3.7 0.66" Lsgo1 @ - L) 15.0.59"
1.47" N — .
( ;0‘7 1 45-5”L J (150" 245 18052
2, 179"y D BTy i
0.81 v Y -
i 7 50°0\ Ro.2 [
WD reference surface, - WD reference surface, WD reference surface, 195077
(43.6) (1.72")
Light receiving center Light receiving center Light receiving center
[a®) U
) = 19.2 0.76"
B T i o 6024} ¥ (38.4)
N 50.3 660.26'] (39 f % (151"
37 1.98" - (1.547) ——"119.2 0.76"
146" J & @ﬁﬁ - Cco || e :

6




—— DIMENSIONS (Unit: mm inch)

1 Attachments (Separate amplifier models)

Light receiving center

AI-F10H

Light receiving center guide

AI-FO5H
200.79"
790.31
¥
12.3
0.48"
S
36.8
| -

Al-D32H

790.31" Light receiving center

Filter thickness: 1.7 0.07"

0.48"

12.3 ‘

Distance from WD reference surface

AI-FO1H
5.80.23"
33.6 1.32" 2
T 0.08"
20.4
0.80°
Al-D16H
Distance from WD reference surface
28.2
171 H
A Al
Light receiving 20.1
center 0.79"
L -
I \ ﬁ{ N
47 —
W 28
18526 ‘ 110" J
l 102" ! [ I,
i ; TL
231060° 6.10.24"
Al-FO1H (Al-H010/H020)
7 i)
24.2 26.2 29.5
0.95"1.03"1.16
- o
WD reference surface/
34 1.34
170.67"
21
0.83"

Light receiving center

¥
10.50.41"

Light receiving center guide

200.79"
79031 13.6 0.54"
4
12.3
Lj 0.4'8
st Filter thickness: 7.4
|:u 146 0.20"

180.71"

¥ 36.2
251 143"
0.99" |
i
Light receiving 28.1
center 111"
04.4 00.17 -
4 04.400.17"
775 = i
3.05 = 28 1.10
! ]
4
! 18.8 0.74"
! A
775 3.05"
Al-D16H (Al-H050/H100/H160) Al-D32H (Al-H100/H160)
24.3
0.96'
Jag, 14.4057"
710.28" WD reference surface
@ WD reference surface
—_
s = 1 "
T 117.1 0.67" 2‘?'1 0.99
| |
471 1.85 Light receiving .55.12.17" _
43 1.69 Light receiving | 20.1.0.79 775 3.05 center 28.1 111"
| center i N
el g | o |
¥ (34.1) 28 .
F%g \ (134 119 75| ] T
: L — 3.05" Izew
(46.8)
6.10.24 (18“& g
04.400.17" 188074
15
04.400.17"



Al-D16H/OP-88104 (Al-H050/H100/H160) Al-D32H/OP-88104 (Al-H100/H160)

66.82.63' 104

49.51.95" (108,
28110 g5 281.101043" 419 60.75"
087 = 16.7
13.30.52" Ei’ o5) o 187 133052 == ler,
(47.1) I > 066" @5y | T I Jh:u_ 7
(1 85;>OT4 l»%g % 217" 384 =
- =1 151"
J 1 %o” T =5 R2.2 | R2.2
WD reference surface WD reference surface, 50°
(59) (2.32") (77.5) (3.05") Light receiving center
W il !
58 © o 75.8
2.28'f | 4@ 298" =
37 i 75 Y |
MLG‘ ! O @ (3.05") f
I 37
| . @|-
Light receiving center 146 & —=3

|
6 ;

Al-D16H/OP-88105 (Al-H050/H100/H160) Al-D32H/OP-88105 (Al-H100/H160)
T 1 f —'
WD reference | ‘ WD reference surface 38.1
surface 38.1 @r —\DO” 63.2
1.50" 55.2 | 249"
| = 217 =
T—

(59) (2.32")
49.51.95"
28 | | e
1.10" 95057 66.8 2.63
vl | 145057 (77.5) (3.05") 10.8 0.43" {28 110" )
8.20.32 L > - 820300 | &= Light -
| 5 | * i
6.6 ' (47) © 322 66 [
0.26'H *9' : 3?260 85") = } 920 96l LD
T ‘ 09858 \ ars || N > © - u L
L i O @ (3.05% ‘5598”
9
Light receiving JJ. o> 453 t0 = |
center R2.2 178 0
i g9
R2.2
Light receiving center

Al-D16H/OP-88106 (Al-H050/H100/H160) Al-D32H/OP-88106 (Al-H100/H160)
212 60.47"
150.59" 012 00.47 §
b [15059,
[ 1= B0 T e
AU 755 w09 == 195077
l iy T ?_0 2, 1 GE j\e‘
Z\lljD;’s;erence ?23'8‘ - 241 3—.?222 WD reference surface /" | o4 35750 ] 3251.28"
Light receiving center —— (77.5) (3.05") ==
. 5') =
| Light receiving

%‘ — ?’706
faef &,

(73.5)
(2.89")

{
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DIMENSIONS (Unit: mm inch)

Built-in Amplifier Models

I Sensors

Al-B050/B100

%iﬂ@%&

ﬂﬂﬂDﬂﬂﬂI:l

Display
1.70.07"

Button x 5

66.2 2.60" (min.,

47.21.86" 14

I m 2
pLI A=

491.93"—f
56 2.20"

0400.16"
351.14"  qa4057

2 x M4 through-hole

58.4 2.30"

4.2 00.17", depth 3.3 0.13" (both sides)

Light receiving center

h
iE,

(B14) (1.2

Al-B050/B100 (L connector)

o

I Mounting brackets (built-in amplifier models)

OP-88114

235 01.38"

36°

R2.2
=
O~ A17
A W(O.GT?SW
N N
& R2.2
= —
Ry
TR
vy
[
A
e
N N
2861.13
50 1.97"

Material: SUS304 t=3 0.12"

OP-88115
52.7 2.07
1.09'
PP AATE
155 |0.17" | [~—=|16.7 0.66"
0.61" [+-7.7 0.30"
27 I Ly
1.06" — 9.6 0.38"
R2.2 / 4.40.17
60.4 2.38 Ro2

]
; \)}10“

13.6 0.54"

Material: SUS304 t=2 0.08"

Assembled drawing

Al-B160
Indicator
- \|h-
o B8l TT——
Display, Button x 5
17007 66.2 2.60" (min.
472186 gy
— ft 0055"
= 365" || il
—| 8 '
(1.72" |oal - 3 =
A
FARIN I [ 0400.16"
242 0.95'| WD eetece st T 491,93 a\» 31995 144057
246097, 73 562.20" 2 x M4 through-hole
029 30 04.200.17", depth 3.3 0.13" (both sides)
: 58.7 2.31 118"
Light receiving center
617125

Al-B160 (L connector)

OP-88116

@75) [

(148" |

50.20
020.100.79'
),

60.4 2.38"

Spot facing 024 00.95'

25.51.00"
}——-t |
(36.9) (1.45"
13051 | .32:51.28"
D Jo27
Jo1.06

Bracket
Material: Zinc die-cast

*Support strut (912 ©0.47") not included with this product.

Depth20.08

2120.47"

H

570.22

W

{33

TS
1g 1.30

1

Material: SUS304



OP-88114 (Al-B050/B100)

T
19.50.77"17.80.70
[ S

WD reference surface

T(s.s

B
97.8 | 98.9
3.85 708 =] D 3.89 (OrRNs]
2 79”T i
39.4
1.55
| oo f
L connector (67.8) (2.67")

OP-88115 (Al-B050/B100)

[
48.8 47.
1.92"1

8 1
2"1.85'

| |

WD reference surface

Light receiving center

(124.4)
(4.90")

OP-88116 (Al-B050/B100)

01200.47"

224088 E5 N
I IE:7
17.50.69" 180.71" 30.6 1.20"
15.80.62" 429169
WD reference surface, 6242 ﬁ
I,
29 | 008
14| I
i 0
¥
Light receiving center ]

\e/
28

OP-88114 (Al-B160)
29.3
115
[]10.8  |-—110.43
1043l
f&é 5o ©78)
b 67.8]
E=] Y 50 |(2.67%)
Fr o 2 1.97"
25.1 0.99”‘3/1; B S
; I
WD reference surface I
(0.1) (0.004")
52.6 2.07" ) .
(31.2) - Light receiving center
€l —
5 i (OSH=)
t
97.8 98.9
3.85' - 3.89"
70.8 D (OERR=
2791
39.4
1.54"
| L - n.n
L connector (67.8) (2.67")
OP-88115 (Al-B160)
54.4 471, E 493
2.14" ‘-TD fC 1.94"
L
WD reference surface,
(30.2)
(1.19%)
51.62.03"
27.81.0 1.5
o6 0.45" R2.2
! LAt !
28.2 7 127.7 ‘ O =
ERER I 753 1.09°
i N 8 1527 60.4
2.07" 2.38"
Light receiving center l
oo =
(124.4)
(4.90")
32.7
1.29
OP-88116 (Al-B160)
; r 012 00.47"
204088 |E
=
23100 L]
180.71" ?2
15.80.62" [42.9 1.69"~

WD reference surface;

Light receiving center

21
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DIMENSIONS (Unit: mm inch)

1 Attachments (built-in amplifier models)

Al-F05B AI-F10B
24.2 0.95" 24.2 0.95"
12.1 048" 10.6 0.42" 12.10.48" 16.3 0.64"
— i —
ﬁ
Light receiving center 31.4 Light receiving center 31.7
- 1.24" EE—— 1.25"
| l 58.4 Filter thickness: 1.7 0.07" i ] 58.7 Filter thickness: 7.3 0.29"
R} 2.30° | 231"
[P PA—
6.6 0.65" 22.30.88"
Al-D16B Al-D32B
Distance from WD reference surface
" 25.10.99"
Distance from WD reference surface T
17.1 0.67 ! 401
321 1.58"
WLQG”

Light receiving

center

Al-D16B (Al-B050/B100/B160)

14.50.57"

Light receiving
43 1.69" center

49
1.93

5

20.6 0.81"g4.40.17"

0.20"

55.32.18"

Light receiving
center 28.6 1.13"

775
3.05"] ”*'ﬁ

¥
16.2 0.64']|
+ U

775

3.05"

Al-D32B (Al-B100/B160)

24.4017"

14.5 24.3
57"0.96'
%%
(=
(éji\ WD reference surface
- 1
25.10.99"
t |
Light receiving
77.53.05" center
i Lo
i 16.20 ?4
| I
77.5 49
3.05" — 1.98"




Al-D16B/OP-88114 (Al-B050/B100/B160)

Al-D32B/OP-88114 (Al-B100/B160)

" T
5 T 367 42.9) (169"
36°_ (428) (169 . { )"0
[ i K& ‘50 }
WD reference surfac =) i N |1.97
WD reference surface = 5%7) ) fou-l (77.7) e — == / } 7 (85.7)
178 b (3.06") 8 \ tj NI RS W (3.37"
0.70" \ FSW SN ) O G w29
171 1 (157 1 P\ (1.69)
0.67" | 099 | i\- |
FEEEN R2.2 R2.2
431.69" | 11043 31.51.24'11 0.43"
Light receiving (77.7) (3.06") (77.5) (3.05") (85.7) (3.37")
center -
gD = i
\ | =
Ig |
153 / (775)
gag{ L (8.0 EOJ 1005
D 708 [ & 431
279 70. &~
19, 2.79
1.96 \\ 12
Vo= | = 1.26" \
| n n
L connector \
L connector
Al-D16B/OP-88115 (Al-B050/B100/B160) Al-D32B/OP-88115 (Al-B100/B160)
WD reference surface
X ‘
471
WD reference 1.85" (72.2)
surface {gfgg]) (2.84"
s
171067 l (80.3) (3.16)"
(63) (2.48") 115045 68.8271"—|
11.5 0.45"|+—1=51.5 2.03"~| L= 30.6 0.38"
i ivi 9.6 0.38" --30—
Light receiving center 7.7 0.30 01,18~ Light receiving __ |=——(77.5) (3.05")—~ _
== == o8o [[IPD =D R N o center j 10.
== 1 \ s | =
3| i i i
iy H A/ﬁ 527 ‘ (77.5)
2.07" (3.05") &
- ! oo :
124.4 - = !
4.90" } =p
(135)
(5.31") Light receiving center
Al-D16B/OP-88116 (Al-B050/B100/B160) Al-D32B/OP-88116 (Al-B100/B160)
(735) (2.89") 90.7 3.57 19.50.77
195 -
WD reference T o 0.77, = 22.4*7 88 ‘
surface 24 EQ WD reference surface - 63
— -\ T Ry g
£ se 1= ] ] r‘?“ffﬂ(z 49°)
062 T
71 T 0120047" + ) 251099161
087 L | |
431.69" ’51 - 1:%85‘ Light receiving
— (775) (3.05") = CeMer_ 105
Light receiving center i
f } 20.08"
295 |
1.16" (77.5) §—— ===
i (3.05") i
(94.2)
371"

23
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Detecting Area

Al-H010 AI-H020 AI-H050 / AI-B050 AI-H100/ AI-B100 AI-H160 / Al-B160
0 16 x 16 mm 32 x 32 mm 52 x 52 mm
2x2mm 0.63 x 0.63 inch 1.26 x 1.26 inch 2.05 x 2.05 inch

0.08 x 0.08 inch 5.6 x 5.6 mm

0.22 x 0.22 inch
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