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Full Color Recognition Sensors

SA1J, SA1J-F,
SA1K, SA1K-F

For up-to-date information, or to request a
full copy of this catalog, contact us at
www.idec.com or 800-262-I DEC..

Due to continuous product improvements,
specifications are subject to change
wihtout notice.
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Sensors

Selection Guide

Sdection Guide “IHI:

e Use to detect registration marks (regard- | * Use the 3-color sensor for multiple
less of similarity of color) at high-speed outputs for sorting applications.
(0.3ms). * Use the small spot version to detect
* Use to distinguish between different small objects.
SA1J shades of the same color. ] * Replace conventional contrasting sen-
SA1J-F M-5 * 3 LEDs (red, green, and blue) provide a sors with the SA1J for reliable color
- long life—no need to replace lamps. sensing.
* Use in wash-down environments. * Use the auto-select mode to sort
* Use when long distance range, high- objects, to differentiate fine shades of
speed, and small sensing spots are the same color, or to detect objects
Full Color required for color sensing applications. moving to and from the sensor.
Recognition «Use in complex color detection appli-
Sensors cations, for precise, flexible results.
* Use to detect a combination of colors * One output is provided when using the
within one spot. 1-color SA1TK. Use the 3-color sensor for
* Use to differentiate fine shades of the multiple outputs.
SAIK | V4 same hue. . '_I'o detect multiple reference samples, it
SATK-F M-16 ruufﬂﬁ“i@s U * Qutput can be selected to detecta is necessary to use a corresponding
3 2 match or variance from the reference number of sensors.
(target) color. ¢ Halogen ambient lighting results in the
9 levels of distinction can be selected to most reliable, daylight-like color detec-
detect even highly-subtle variations or tion.
allow tolerance of minor differences in
color.
. . IMPORTANT: Always consider safety
* Uses visible red laser for color detection. A
Analog Laser * Compensates for fluctuations of objects. }Nhenbusmg laser ignsgrs. {\/Ia'se Sﬁ_l’e
Color Mark SATM M-26 * Long range: 2.75"t0 5.9". jaser beam cannot inadvertently shine
* Available in small spot or parallel beam into the eyes of people passing by or
Sensors «Dual analoa and di p'tal o ‘: t : working in the vicinity. See safety infor-
u g 9! utput. mation on page H-55.
* Fastest (response time 0.5ms), most reli-
able light detection photoelectric sensor.
* Use to detect any liquid containing
water in any translucent, colored con-
tainer—even clear or dark containers
at high-speed.
* Eltlgyr\];itti 'ggqur 0;%1%5?&??:;2%2? * Forincreased precise liquid level detec-
Water it p it X : tion, use the lens attachment with a
Detection SAIW M-34 , gapactive Sensors, UTTasonc Sensors, through-beam fiber optic cable.
g vision systems, or moisture sensors. *When long sensing ranges (up to 31") are
Sensors < ) | e Use diffuse reflective fiber optic cables ired g ih Ig gtt hp "
A 7 to detect a drop of water, glue, wet tis- required, use the lens attachment.
sue, toothpaste, ice cream, chemicals,
or any type of liquid containing water
molecules.
* Use through-beam fiber optic cables to
sense precise liquid levels through clear
or translucent, colored containers.
Displacement | MXIA | 1)
Isplacemen MX1B h ¢ Use in the most precise sensor applica-
Sensors tions, because of the minute size of the IMPORTANT: Always consider safety
laser beam. when using laser sensors. Make sure
* Use the MX1A/B to add or subtract mea- laser beam cannot inadvertently shine
sured values, calculating differences in into the eyes of people passing by or
thickness or levels. working in the vicinity. See safety infor-
* Use the MXI1C to achieve precise posi- mation on page H-55.
tioning or alignment, because the visible | ¢ Two MX1A/B sensors must be used
beam is easy to aim. together to achieve calculation of mea-
Self- « All laser sensors provide analog and dig- sured values.
Contained MXIC | M-56 ftal output.
Laser Sensors
M-2 www.idec.com USA: (800) 262-IDEC or (408) 747-0550, Canada (888) 317-IDEC



et  sensors
SA1J: Full Color Recognition Sensors

Introducing a cost-effective solution for full color sensing applications —IDEC’s SA1J
full color recognition sensor. Qutstanding benefits of the SA1J include an extremely

SA1J: Full Color Recognition

high response speed (0.3ms), high resolution, and a very low cost.
Key features of the SA1J color sensor include:

e Choice of a 3-color version or a 1-color version

e Fast response (0.3ms)— perfect for sensing complex color marks
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at high speed

e Three LEDs (Red, Green, and Blue) provide a long sensing life
e Fasy alignment and targeting using a visible spot
e Set sensor with the touch of a button

e Highly sensitive to variations in color; can distinguish between
subtle shades of the same color

e Up to 60mm sensing distance
® |P67 rated

C€

1-Color Version 3-Color Version

Power Voltage

12 to 24V DC (ripple 10% maximum)
Operating voltage: 10 to 30V DC

Current Draw

150mA maximum

Dielectric Strength

Between live and dead parts: 1,000V AC, 1 minute

Insulation Resistance

Between live and dead parts: 20MQ minimum (500V DC megger)

Operating Temperature

—-10to +50°C
(performance will be adversely affected if the sensor becomes coated with ice)

Operating Humidity

3510 85% RH (avoid condensation)

Storage Temperature

-30to +70°C

Vibration Resistance

Damage limits: 10 to 55Hz
Single amplitude: 0.75mm
2 hours in each of 3 axes

Shock Resistance

Damage limits: 500m/s? (approximately 50G)
5 shocks in each of 3 axes

Extraneous Light Inmunity

Sunlight: 10,000 lux maximum
Halogen lamp: 3,000 lux maximum

Material

Housing: Aluminum
Lens: Glass
Cover: Polyarylate

Degree of Protection

IP67 —IEC Pub 529

Cable Cable type: @5.4mm 5-core oiltight vinyl Cable type: @5.4mm 7-core oiltight vinyl
cabtyre cable (0.2mm?) 2m long cabtyre cable (0.2mm?) 2m long
Weight Approximately 250g

Dimensions (HxWxD)

1.97" x 1.18" x 3.15" (50 x 30 x 80mm)

Accessories

Adjusting screwdriver

www.idec.com
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Sensors
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Part Numbers: SA1J Sensors
1-Color Version

3-Color Version

SA1J: Full Color Recognition

Output | Spot Diameter |

Sensing Distance | Inspection Spot

SA1J-C1IN1 SA1J-C1N3 NPN 2 0.157" (8 4mm) 1.575" (40mm)

2 0.236" (o 6mm) 1.969" (50mm) Standard
SA1J-C1P1 SA1J-C1P3 PNP 20.315" (g 8mm) | 2.362" (60mm)
SA1J-C2N1 SA1J-C2N3 NPN 20.098" (@ 2.5mm)| 0.591" (15mm)

20.118" (2 3mm) 0.787" (20mm) Small
SA1J-C2P1 SA1J-C2P3 PNP 20.177" (2 45mm)| 0.984" (25mm)

1-Color Version

3-Color Version

Reference Color Registration

Push SET button (sensor aimed at color
target); sensor records reference color
in EEPROM memory

Set dial to A: Push SET button (sensor
aimed at color target A); sensor records
reference color A in EEPROM memory
Set dial to B: Push SET button (sensor
aimed at color target B); sensor records
reference color B in EEPROM memory
Set dial to C: Push SET button (sensor
aimed at color target C); sensor records
reference color Cin EEPROM memory

Tolerance

Digital setting for 5 degrees of
inspection sensitivity

Digital setting for 5 degrees of inspection
sensitivity (normal run mode only)

Inspection Mode

Selectable: Color component only (C) or ¢
(depth of color)

olor component plus intensity (C+)

Operation Mode

Selectable:

S run: Auto select, sensor determines
tolerance (no need to set tolerance)
Normal run mode: Manually select
tolerance (1-5) for each reference color

Synchronous Mode

Selectable: Internal response mode or synchronized with an external signal

Response Mode

High-speed (F): 0.3ms
Normal speed (N): Tms
Slow speed (S): 5ms

High-speed (F): 0.8ms
Normal speed (N): 1.5ms
Slow speed (S): 6ms

Control Qutput

Function Specifications

On: Detected color matches target color

NPN or PNP transistor open collector
30V DC, 100mA maximum

Residual: 1.5V maximum, short circuit
protection

Control output A on: Detected color cor-
responds to target color A*

Control output B on: Detected color cor-
responds to target color B¥

Control output C on: Detected color cor-
responds to target color C*

NPN or PNP transistor open collector
30V DC, 100mA maximum

Residual: 1.5V maximum, short circuit
protection

Typical operating voltage:
(0V) +4V maximum

External Synchronous Input

PNP:

30V DC maximum/3mA
(when connected to 24V)
Typical operating voltage:
(+V) =4V maximum

Operation LED On: When control output is on (yellow LED)
Off-Delay Timer Selectable: Timer ON (T-ON) or Timer OFF (T-OFF)
Timer OFF delay timer 40ms
NPN: NPN:
30V DC maximum/3.6mA 30V DC maximum/3.6mA
SET Input (when connected to 0V) (when connected to 0V)

Typical operating voltage:
(0V) +4V maximum

PNP:

30V DC maximum/3mA
(when connected to 24V)
Typical operating voltage:
(+V) =4V maximum

Light Source

3 LEDs (Red, Green, Blue)

www.idec.com

1. Each channel hasits own independent short circuit protection.
2. * The target color is defined by the operation mode setting.

USA: (800) 262-IDEC or (408) 747-0550, Canada (888) 317-IDEC
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SA1J: Full Color Recognition

SA1J-F: Full Color Fiber Optic Sensors

This new line of full color sensors offers IDEC's proven color sensing technology in a
fiber optic version. The SA1J-F is ideal for color sorting and quality control applications
where space is limited. The SA1J-F utilizes a wide assortment of fiber optic heads to fit
in the smallest of mounting areas. This product line offers hoth 1 and 3-color programma-
ble sensors for multiple color sorting applications. With the touch of a button, the SA1J-F s w A
is programmed and ready to work. The SA1J-F also has a remote lead for programming ,ff?“—“‘”L”"i;
by a remote PLC or switch. i

Key features of the SA1J-F color sensor include:
e Choice of a 3-color version or a 1-color version
¢ Wide assortement of fiber optic heads fit in tight mounting areas
e Three LEDs (Red, Green, and Blue) provide a long sensing life
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e High speed response time (0.3 msec)
¢ Simple one touch button and remote color teach functions
® |P67 rating for use in harsh wet environments

1-Color Version 3-Color Version

Power Voltage

12 to 24V DC (ripple 10% maximum)
Operating voltage: 10 to 30V DC

Current Draw

150mA maximum

Dielectric Strength

Between live and dead parts: 1,000V AC, 1 minute

Insulation Resistance

Between live and dead parts: 20MQ minimum (500V DC megger)

-10to +50°C

Operating Temperature {no freezing)
Operating Humidity 35 to 85% RH (avoid condensation)
Storage Temperature -30to0 +70°C

Vibration Resistance

Damage limits: 10 to 55Hz
Single amplitude: 0.75mm
2 hours in each of 3 axes

Shock Resistance

Damage limits: 500m/s? (approximately 50G)
5 shocks in each of 3 axes

Extraneous Light Immunity

Sunlight: 10,000 lux maximum
Incandescent lamp: 3,000 lux maximum

Material

Housing: Aluminum
Lens: Glass
Cover: Polyarylate

Degree of Protection

IP65 (when inserting the fiber unit and tightening the cover)

Cable 0.2mm? @5.4mm 5-core vinyl cabtyre cable, 0.2mm? @5.4mm 7-core vinyl cabtyre cable,
2m long 2m long
Weight Approximately 190g

Dimensions (HxWxD)

47H x 25W x 82.4D mm

Accessories

Mounting bracket
Adjusting screwdriver

www.idec.com
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Sensors SA1J: Full Color Recognition “IH[:

Subassembled Part Numbers: SA1J-F Sensors

Amplifiers Diffuse-Reflected Light Fiber Optic Unit
Part No. | Type | Output Type Part No. | Inspection Spot | Sensing Range
SA1J-FIN1 1-color NPN open collector SA9F-DA11 g2.5mm 10 mm
SA1J-FIN3 3-color 30V DC, 100mA SA9F-DA12 g5hmm 20 mm
SA1J-F1P1 1-color PNP open collector SA9F-DA13 g8 mm 30 mm
SA1J-F1P3 3-color 30V DC, 100mA
Lens Attachments Accessories _
Part No. | Description | Used With | Sensing Range Description
SA9F-TS?21 300 mm SA9Z-F01 ‘ Fiber Cutter ‘
For long range detection
SA9Z-F11 of opaque objects SA9F-TC21 200 mm
SA9F-TM21 150 mm
SA9F-TS21 25 mm
SA9Z-F12 Sideview attachment SA9F-TC21 20 mm
SA9F-TM21 20 mm
SA1J-FIN1 SA1J-FIN3 SA1J-F1IP1 SA1J-F1P3

Reference Color Set

Teaching system, 1-color

Teaching system, 3-colors

Teaching system, 1-color

Teaching system, 3-colors

Inspection Tolerance

5-step digital setting

Inspection Mode

Color (C)/ Color + Intensity

(C+1)

Operation Mode

Normal Run Mode (1 to 5)

Normal Run Mode (1to 5)/
Select Run Mode

Normal Run Mode (1to 5)

Normal Run Mode (1to 5)/
Select Run Mode

Synchronous Mode

Internal Synchronous Mode (INT) / External Synchronous Mode (EXT)

Response Mode

Fast (F) / Normal (N) / Slow (S)

OFF-delay Timer

Timer On (T-ON) / Timer Off

(T-OFF)
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Control Qutput

NPN open collector 30V DC, 100mA maximum
Voltage Drop 1.5V maximum
Protected against short cirtcuit

PNP open collector 30V DC, 100mA maximum
Voltage Drop 1.5V maximum
Protected against short circuit

SET input 30V DC maximum / 3.6mA (when connected to 0V) 30V DC maximum / 3.0mA (when connected to 24V)
External Synchronous Input Typical Operating Voltage: (0V) + 4V maximum Typical Operating Voltage: (+V) - 4V maximum

: : Yellow LED Yellow LED
Operation Indicator Yellow LED (3-color individual display) | Yellow LED (3-color individual display)
Timer OFF-delay timer 40 msec
Output Operation Equivalent Output

Response Time

FAST (0.3 msec),
NORMAL (1 msec),
SLOW (5 msec) selectable

FAST (0.8 msec)
NORMAL (1.5 msec)
SLOW (6 msec) selectable

FAST (0.3 msec),
NORMAL (1 msec),
SLOW (5 msec) selectable

FAST (0.8 msec)
NORMAL (1.5 msec)
SLOW (6 msec) selectable

Light Source

Three LEDs (red, green, blue)

www.idec.com

USA: (800) 262-IDEC or (408) 747-0550, Canada (888) 317-IDEC



||IE[: Sensors

Fiber Optic Units

SA1J: Full Color Recognition

SA9F-DA11 SA9F-DA12 SA9F-DA13
Type Spot-detection Standard Long-Range
Sensing Diffuse reflex
Amplifier Unit SA1J-FIN1, -FIN3, -F1P1, -F1P3
Sensing Range 10mm 20 mm 30 mm
Sport Diameter g2.5mm g5mm g8 mm

Sensing Head

Body: PA66, Front Core: PC
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Material . .

Fiber Optic Surface: PE, Core: PMMA
Fiber Optic Length 2m
Degree of Protection IP65

Operating Termperature

-10° C to +55° C (no freezing)

Operating Humidity

3510 85% RH (no condensation)

Allowable Bending Radius

R40mm minimum

The following fiber optic units for the SA1C-F photoelectric switches can also be used with the SATJ-F:

Through Beam Fiber Optic Units

Part No. Type Sensing Range
SA9F-TS21 M4 « Straight No Sleeve 30 mm
SA9F-TS22 M4  Straight 90 mm Sleeve 30 mm
SA9F-TS23 M4 e Straight 45 mm Sleeve 30 mm
SASF-TC21 M6 « Coiled No Sleeve 25 mm
SA9F-TC22 M6 » Coiled 90 mm Sleeve 25 mm
SA9F-TC23 M6 * Coiled 45 mm Sleeve 25 mm
SA9F-TM21 M4 ¢ Multicore 25 mm
SA9F-TM22 M4 » Multicore 90 mm Sleeve | 25 mm
SA9F-TM23 M4 » Multicore 45 mm Sleeve | 25 mm
SAIFTM74 Multicore 16 fibers in 1 row 25 mm

Diffuse-Reflected Light Fiber Optic Unit

Part No. Type Sensing Range
SA9F-DS31 M6 e Straight No Sleeve 6 mm
SA9F-DS32 M6 e Straight 90 mm Sleeve 6 mm
SA9F-DS33 M6  Straight 45 mm Sleeve 6 mm
SA9F-DD31 M6 e Coaxial 5mm
SA9F-DM74 1 row = 32 fibers Multicore 2mm
SA9F-DM75 2 rows = 16 each Multicore 5mm

www.idec.com USA: (800) 262-IDEC or (408) 747-0550, Canada (888) 317-IDEC M-9



Sensors SA1J: Full Color Recognition ||IE|:

Applications

Sorting objects by cap or lid color

Detecting plastic bagging materials on a web

1-touch programming

High-speed response rate

Detects marks—regardless
of similarity of color

Choose between a small spot
(2.5mm) or a standard spot (8mm)
with a long distance range

) . . Detecting presence or absence of a logo on a cap or lid
Detecting objects that are the incorrect shape or color

<] | SA1J

\
/
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Normal
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Checking packaging labels for correct position, color, and content

Label is marked Label color Label position
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SA1J: Full Color Recognition

Operation (1-Color Version)

Control Panel

idec |
SATJ-CINT

¥ «——+————0Operation LED

é | Reference Color Set Button
Inspection Tolerance Dial
TOLERANCE
/ Inspection Mode Switch

2 34 &
i
e

[

Synchronous Mode Switch
Response Mode Switch
OFF-delay Timer Switch

FAST
EXT (40ms)

AN

H r

INT T-0FF
SLow

See page M-115 for general sensor instructions. The considerations below
are specific to SAlJ sensors.

Operation LED: The Operation LED (Yellow) is on when the control output is
on.

Reference color set button: This button is used to memarize the reference
color when the sensor is aimed at a color target. The reference color can also
be registered using an external signal and the set inlput wire (SET). In either
case, thle reference color existing in memory is replaced by the new refer-
ence color.

Inspection tolerance dial: Turn this dial to program one of five different
degrees of sensitivity. Set the dial to 1 to distinguish the slightest variation in
reference color (narrow range of tolerance). Set the dial to 5 to tolerate con-
siderable variations in the reference color (wide range of tolerance).

Inspection mode switches: ] )
olor only (C): Color only is used to inspect on the basis of color alone,
when surrounding lights influence intensity, or when the inspection spot
varies.

Color plus intensity (C+): Color plus intensity is used to inspect on the
basis of color and depth of color when necessary to distinguish between
slight variations in shade.

Synchronous mode switch:
Select external or internal.

External s%nchronous mode (EXT):

External (EXT) is used to synchronize inspection with an external signal.
Same color Different color
Detected object  « > ['4
| — ¢ t )
synchroncst[Se\;nril\ J | | t | | |
: Response time
Output g;‘f ' —

the external synchronous signals should remainonin
response to the response mode.
F (fast response): 0.2ms or more
N (normal response): 0.5ms or more
S(slow response): 3ms or more
2. To prevent chattering, use a non-contact output
sensor as the external synchronous input.

WL In the figure above, “ t” representsthe amount of time

Internal synchronous mode (INT): Internal (INT) is used to perform
inspections continuously corresponding to the response mode selec-
tion. Internal response is activated when INT is selected and the refer-
ence color set button is pressed.

www.idec.com

Response mode switch: ) ) ) ) )
Fast response mode (F): This mode is used for high-speed inspection.
Response time is 0.3ms.

Normal response mode (N): This mode is used for normal inspection.
Response time is Tms.

Slow response mode (S): This mode is used for stable inspection.
Response time is bms.

Off-delay timer (T-ON/T-OFF) switch: This mode is used to select the OFF-
delay timer. The timer maintains the output for 40ms.

Using External Synchronization

sam I r iff rnt I

K
Detected object Y

External
synchronous Signal
'
On "
Output Oﬁm

Using Internal Synchronization

Same color Different color

] 4

Detected object

' '
Output 8; ' 40 ms : 40 ms ) I_
[l ' '

Operation at Power ON

The light source does not go on immediately when power is turned on. The
sensor contains a circuit to initially delay the output for two seconds. To
ensure stable sensing, run a test operation for approximately 15 minutes.

USA: (800) 262-IDEC or (408) 747-0550, Canada (888) 317-IDEC M-11
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SA1J: Full Color Recognition “IEI:

Operation (3-Color Version)

Control Panel

iden

sall-e1m)

Operation LEDS

Reference Color Set Button

Operation Mode Dial/
Reference Color Selector Dial

Inspection Mode Switch
Synchronous Mode Switch
Response Mode Switch

OFF - delay Timer Switch

A

See page M-115 for general sensor instructions. The considerations below
are specific to SAIJ sensors.

Operation LEDs: The operation LEDs (yellow) are on when the control out-
putis on.

Reference color set button: \With the reference color selector dial set to A
and with the sensor is aimed at color target A, press this button to memorize
color A. Repeat this procedure to memaorize reference colors B and C.

Reference colors can also be registered by inputting an external signal using
the set input wire (SET) and the external input wire (EXT). (Refer to Remote
Reference Color Registration on the following page.) Existing reference col-
ors are replaced by new reference colors.

Operation mode dial/reference color selector dial:
Normal run mode (tolerance 1 to 5): Turn the dial to program one of
five different degrees of sensitivity. Set the dial to 1 to distinguish the
slightest variation in reference color (narrow range of toIerance?. Set the
dial to 5 to tolerate considerable variations in the reference color (wide
range of tolerance).

Select run mode (S RUN): This mode allows the sensor to define the
best tolerance. (No need to set tolerance.) Low tolerance is used to distin-
guish shades of color that are similar to the reference color. High toler-
ance is used to distinguish shades of color that vary from the reference
color. The output corresponds to the reference color that is most similar to
the object detected.

Reference color selector (SET): This dial selects the reference color (A, B,
or C) for the reference color registration.

Inspection mode switches: ) )
olor only (C): Color only is used to inspect on the basis of color alone,
when surrounding lights influence intensity, or when the inspection spot
varies.

Color plus intensity (C+): Color plus intensity is used to inspect on the
basis of color and depth of color when necessary to distinguish between
slight variations in shade.

Synchronous mode switch:
Select external or internal.

External synchronous mode (EXT): External (EXT) is used to synchro-
nize inspection with an external signal.

Same color Different color

Detected object 1 > ['4

'
External |

synchronous Signal
1 Response time

On
Output 5 L e—

e e[ ]

www.idec.com

of time the external synchronous signals should
remain on in response to the response mode.
F (fast response): 0.5ms or more
N (normal response): 0.8ms or more
S(slow response): 3ms or more
2. To prevent chattering, use a non-contact output
sensor as the external synchronousinput.

W 1. Inthepreviousfigure, “ t” representsthe amount

Internal synchronous mode (INT): Internal (INT) is used to perform inspec-
tions continuously corresponding to the response mode selection. Internal
_responsed|s activated when INT is selected and the reference color set button
is pressed.

Response mode switches: . . ) .
Fast response mode (F): This mode is used for high-speed inspection.
Response time is 0.8ms.

Normal response mode (N): This mode is used for normal inspection.
Response time is 1.5ms.

Slow response mode (S): This mode is used for stable inspection.
Response time is 6ms.

Off-delay timer (T-ON/T-OFF) switch: This mode is used to select the OFF-
delay timer. The timer will maintain the output for 40ms.

Using External Synchronization

Sam Iy iffrnt Ir
K
Detected object M

External
synchronous Signal

'

on .

Output Ledoms

Using Internal Synchronization

Same color Different color

~ 4

Detected object

' '
Output 82 il 40 ms ' 40 ms I_
. — > ' ¢ ) '

Operation at Power ON ] ] )

The light source does not go on immediately when power is turned on. The
sensor contains a circuit to initially delay the output for two seconds. To
ensure stable sensing, run a test operation for approximately 15 minutes.

USA: (800) 262-IDEC or (408) 747-0550, Canada (888) 317-IDEC
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SA1J: Full Color Recognition

Reference Color Registration

1-Color Version

Manual Reference Color Registration

Follow the instructions below to register the reference color using the
Reference Color Set Button:

1. Set the synchronous mode to INT.

2. Aim the sensor at the color target, and press the button to
memorize the reference color. ) )

3. Set the desired inspection tolerance, inspection mode,
response mode, and off-delay timer.

Remote Reference Color Registration

External Signal ) )
Follow the instructions below to register the reference color using an
external signal:

1. Set the synchronous mode to INT.

2. When the sensor is aimed at the color target, input signals to the SET
input as shown below to memorize a reference color.

Set Signal I I

' '
' '
20ms 4—}.

A pulse of 20ms or more should be provided to the
SET input.

The interval between the SET signal and the external synchronous
signal should be 20ms or more.

3. Set the desired inspection tolerance, inspection mode, response
mode, and off-delay timer.

Input Set Wire/External Input Wire ) ]
Reference color can also be reglstered using the set input wire (SET)
and the external input wire (EXT) as shown in the instructions below.

1. Set the synchronous mode to EXT. . .

2. Set the desired inspection tolerance, inspection mode, response
mode, and off-delay timer.

3. Input signals are transmitted as shown below.

Set Signal
ZOms: H: H:ZOms
External Signal I_l
A pulse of 20ms or more should be provided to the
SET input.

The interval between SET signal and external synchronous signal
should be 20ms or more.

Registration can be timed by the external synchronous
signal only.
1. Remote registration cannot be performed when the
sensor is set in the FAST mode.

Reference Color Memory )
Since reference color memory is stored in EEPROM, no battery back-up
is required.

www.idec.com
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3-Color Version

Manual Reference Color Registration

Follow the instructions below to register the reference color using the Ref-
erence Color Set Button:

1. Set the synchronous mode to INT.

2. Set the reference color selector dial to A. Aim the sensor at color target
A, and then press the reference color set button to memarize color A.
Repeat this procedure to memorize reference colors B and C.

3. Set the desired inspection tolerance, inspection mode, response mode,
and off-delay timer.

Remote Reference Color Registration

External Signal ) .
Follow the Instructions below to register the reference color using an
external signal.

1. Set the desired inspection tolerance, inspection mode, response mode,
and off-delay timer.
2. Input signals are transmitted as shown below.

' '
20 ms or more! ¢ + ¢ + 20 ms or more
i .

sesgn | L[ LT 1L

' '
20 ms or more | 4 |

External Signal I_l_
WZ. The example above illustrates registering color

C using three pulses of an external signal.

SET Signal | One Pulse | Two Pulses| Three Pulses
Registration‘ A ‘ B ‘ C

Reference colors A, B, and C are registered when an external synchronous
signal is on (immediately after the set signal turns on). The number of
impulses determines the reference color.

A pulse of 20ms or more should be provided to the SET input. ]
The interval between the SET signal and the external synchronous signal
should be 20ms or more.

For an external synchronous signal, refer to External Synchronous Mode
(EXT) Ion pl)age M-12. Registration can be timed by the external synchronous
signal only.

When remote registration is used, color inspection can be timed by the exter-
nal synchronous signal. Whether synchronous mode is INT or EXT does not
affect the time of color inspection.

wa Remote registration cannot be performed when

the sensor is set in the FAST mode.

Reference Color Memory ] ]
Since rgference color memory is stored in EEPROM, no battery back-up is
required.

M-13
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SA1J: Full Color Recognition

Installation

See page M-116 for general sensor installation instructions.
The considerations below are specific to the SA1J sensor.

Standard Installation

0.69
(17.6mm)

AL

\ \\a
HR \

‘ y
O O O el

1
2.59" (65.7mm) ¢
L

Installation Requirements

Part Number | a | ] | c
1.97" 3.25" 0.40"
SA1-C10O0 (50mm) (82.5mm) (10.2mm)
0.79" 211" 0.10"
SAW-C200 | (omm) | (535mm) | (25mm)

Install the sensor so that distance “a” between the lens and
the object complies with the values shown in the table above.

Tilt the optical axis b¥ approximately 15° to the vertical direc-
tion of the object surface.

Position the spot center away from the mounting hole. Refer
to the horizontal distance represented by “c.”

Determine the best installation position to ensure stable
sensing. (Refer to the table above.) The best installation posi-
tion depends on the object to be detected.

Figure 1 illustrates the correct way to install the SA1J. The
sensing direction in Figure 1 is less affected b¥ changes in
the sensing angle than the sensing direction in Figure 2. The
sensor should be oriented so that the object moves in the
direction shown in Figure 3.

«— Moving direction
Figure 3.

Installation Notes

Do not use the sensor in extremely dusty areas or areas sub-
ject to strong shacks or vibrations. In addition, do not use the
sensor near the following:

Figure 1.

Figure 2.

e |nduction machines and heat sources
e (il and chemicals

e Corrosive gasses

e Water (for a long period of time)

Do not expose the receiver to excessive extraneous light.

Use a soft cloth dipped in alcohol to remove dust from the
sensing area on the front of the sensor. To avoid damaging
the sensor, do not use organic solvents for cleaning.

To avoid damaging the sensor, do not tighten the mounting
screws excessively. The maximum tlgzhtenmg torque for the
mounting screws should be less than 2.0N-m.

Do not apply excess voltage between the power supply and
the housing.

When installing SA1J sensors in parallel, maintain at least
30mm spacing between units.

When closing the cover, the tightening torque should range
from 0.49N-m to 0.69N-m. Do not allow dust to accumulate
inside the operation cover, because the degree of protection
(IP67) may be impaired.

Safety Information

The turning tor(hue for the inspection tolerance dial should
not exceed 0.02N-m.

The operating force for the reference color set button should
not exceed 30N.

Connect wiring according to the diagrams on the following
page. Miswiring will cause damage.

The power voltage should not exceed the rated range.

Do not install high-voltage and power lines in the same con-
duit as the input and output lines. Use separate conduits.

If wires are long, power lines and electromagnetic equipment
may interfere with the sensor's operations. Use a separate
conduit for wiring.

When using a switching power supply, be sure to ground the
FG (frame ground) terminal.

Cable extension is allowed up to 100m using a cabtyre cable
with core wires of 22 AWG or more.

M-14 www.idec.com

1- and 3-Color Types

Input Circuit
NPN PNP
+¥
Main Main
Circuit Circuit
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SA1J: Full Color Recognition

Wiring, continued

Lead Wire

©)
-

Brown

9

Blue

ﬂ

Violet

Black

_J

Wiring (1-color version)

Connection Diagram (3-color version)

L J

Lead Wire Col | Function |
Lead Wire Goor | Neme Wiring (3-color version)

Lead Wire

Brown
Blue

Pink

Violet

Blue i Power ground Brown +V Power voltage 12 to 24V

Pink SET Setinput Blue ov Power ground

Violet EXT External synchronous input Pink SET Setinput

Black out Control output Violet EXT External synchronous input
Connection Example (1-color version) Black OUTA Control output A

1/0 Circuit Example (SA1J-C1N1, -C2N1) White ouUTB Control output B

\ 7__[;] +V (Brown) ° Gray ouTC Control output C

—>

SET (Pink)

12 to 24V DC

Connection Example (3-color version)

(SALJ-CINS, -C2N3)

|
; Main Circuit _,,_‘ F_:EXT viole) L - -
| | [
| OUT o b,_? -

(Black)

‘ o
! . OV

| LI (Blue)

| ,‘—‘ +V (Brown

ouT

I

(Black)

SET
(Pink)

Main Circuit |

| .
‘ \ EXT (Violet)

(Blue)

E } 12 to 24V DC

LoV
L1_l

1210 24V DC

\

|

|

|

I | Main
Circuit

|

|

|

|

‘ L+ V (Brown)
1t

‘ [ SET (Pink)
i}

\ i o ll=]|l=
i EXT (Violet) l

| v 5o

\ Main [—_OUT (Black) (A) "o !

Circuit LT

| ]
[_OUT (White) (B)

\ Lf

‘ S D‘ OUT (Gray) (C)

‘ )
m

L ]

(SA1J-C1P3, -C2P3)

[+ V. (Brown)
L

4[} OUT (Black) (A)

‘D OUT (White) (B)

1
N 0 OUT (Gray) (C)

r;—‘ SET (Pink)
(3]

,1—‘ EXT (Violet)

[0V (Blue)
L]

12t0 24V DC

| E——

w Use a non-contact output sensor for external synchronous input to prevent chattering.

0.21" (5.4mm)

EE,

1.18" (30mm)

0.28"

©
2-0.21" (5.4mm) ¢O

o

(17.6mm)

www.idec.com

(7mm) 3.15" (80mm)
268" (68mm 2-M5 (Depth:10)
r 68" ( ) | 2.59" (65.7mm)
{{} — T b=
é ) @/_A B
£
] E|E
N | 0
N D1 =SA1J-C10 model =
W 5 [SA1J-C2[M model =
7 ’YQ —
B
: D2 = SA1J-C1 model =
[ Dz [SALJ-C2MI model =
T 0.87"
L (22mmy
- D1

2 0.99" (25.2mm)
2 1.06" (27mm)]

2 0.26" (7mm)
2 0.50" (12.8mm)]

USA: (800) 262-IDEC or (408) 747-0550, Canada (888) 317-IDEC
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SAIK: Full Color Recognition Sensors

SA1K : Full Color Recognition Idﬂl:

Recognize a specific combination of different colors.
Differentiate between very subtle shades of the same color.
Tolerate a range of hues similar to a reference color.

Memorize three different colors with the three-color SA1K sensor!

Specify separate, interchangeable fiber optic cords: one sensor head,
three sensor heads, and heat-resistant.

Programming is simple: aim the sensor at the target color and push the color
preset button. The sensor records the reference color in its memory.

Key features of the SA1K include:

)
=
o

=
©

2

=
o
©
o

w
©
T
@
=
@

(3]
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e NPN or PNP outputs

e Multiple outputs (three-color sensor) can be used individually or
combined to signal five variations of the same color hue

e High-speed: 2ms response for one-color sensors and 3ms response for

three-color sensors

* Normal speed (average 10 inspections 1 output): 12ms response (1-

color) and 13ms response (3-color)— best for detecting uneven color

coverage

* DIN rail (35mm) mount (amplifier for fiber optics) or surface mount
e |P65 protection rating

C€

Power Voltage

12V DC +5% (ripple 10% maximum)

Current Draw

800mA (maximum)

Dielectric Strength

Between input and output: 1000V AC 50/60Hz, 1 minute

Insulation Resistance

Between input and output: 20MQ (minimum), with 500V DC megger

Operating Humidity

3510 85% RH (avoid condensation)

Operating Temperature

Lens style and amplifier (only) of fiber optic units: —10° to +40°C

Fiber optic cord (only): —30° to +80°C

Heat-resistant fiber optic cord: —30° to +350°C — rating applies to the 66.93" (1.7m)
length of cord closest to the sensor head. The full cord is 78.74" (2m) long.
(performance will be adversely affected if the sensor becomes coated with ice)

Storage Temperature

Lens style and amplifier (only) of fiber optic units: =30° to +70°C
Fiber optic cord (only) (standard and heat-resistant): -30° to +80°C

Vibration Resistance

Damage limits: 10 to 55Hz, amplitude 1.5mm p-p, 2 hours in each of 3 axes

Shock Resistance

Damage limits: 300m/sec? (approximately 30G), 3 shocks in each of 3 axes

Extraneous Light Immu-
nity

Lens style, integrated amplifier/fiber optic cord: 500 lux (maximum) from halogen lamp
Separate, interchangeable amplifier and cords: 1000 lux (maximum) from halogen
lamp

— defined as incident or unwanted light received by a sensor, unrelated to the pres-
ence or absence of the intended object

Material

Amplifier housing: aluminum with polyarylate rear cover

Lens: glass

Standard fiber optic: glass fiber with PVC spiral tube and nickel-plated brass sensor head
Heat-resistant fiber optic: glass fiber with SUS spiral tube and SUS 303 sensor head

Degree of Protection

IP65 — IEC Pub 529, sensors rated I1P65 are dust-tight, water-resistant, and perform
best when not subjected to heavy particle or water blasts

Cable type: 7-core (one-color sensor) or 9-core (three-color sensor)

Cable oiltight vinyl cabtyre, 9' 10 1/8" (3m) long
. Lens style, interchangeable amplifier: 550g
Weight Integrated amplifier/fiber cord: 750g
i . Housing, lens style: 2.95"H x 1.33"W x 3.43'D (75mm x 34mm x 87.3mm)
Dimensions Housing, fiber optic: 3.35"H x 1.65"W x 5.12'D (85mm x 42mm x 130mm)
3

Fiber optic cord (only): 3' 3 1/3" (1m); Heat-resistant cord (only): 6' 6 3/4" (2m) long

www.idec.com
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SA1K : Full Color Recognition

Part Numbers: Self-Contained (Lens) Style

One-Color | Three-Color | Input | Output | Inspection Spot | Stand-Off Ordering

SA1K-CIN3 SA1K-C1N7 NPN NPN . ) Lens_stylle: Amplifier and Ie_ns are integrated in the same
SA1K-C1P3 SA1K-C1P7 PNP PNP @ 0.394" (3 10mm) 1.38" (35mm) E(r):csll(r;gt],h?glig:ét) number = complete sensor (no mounting
SA9Z-L01 Replacement bulb for SATK

Part Numbers: Separate, Interchangeable Amplifier and Fiber Optic Cords

SA1K-FAN3 | SA1K-FAN7 | NPN NPN Depends on fiber optic cord used | Amplifier only (order separately) — used with
SA1K-FAP3 | SA1K-FAP7 | PNP PNP (see below) separate fiber optic cords only (shown below)

. " : 0 0.196" (5mm) 0.157" (4mm)
SATK-TF1 ﬁtandard_ fiber optic cord oC @ 0.276" (7mm) 0.276' (7mm) | Separate, interchangeable fiber optic cords (order
SA1K-TF2 eat-resistant (30 to +350°C) 2 0.394" (10mm) 0.394" (10mm) | separately) — used with 1-color or 3-color ampli-

50118 G 0118 @) fier only (above) (SATK-TF1 and-TF2 come with

. Fiber optic cord with three sensor 118" (3mm 118 (Smm SA9Z-KF1 and -KF3 brackets; SA1K-TF3 comes with

SA"( TF3 heads (Standard hlgh_resolutlon) g g;gg" E?mm; gggg" ggmm{ (3) SA9Z-KF1 and (3) SA9Z-KF4 brackets)

1. Integrated amplifier/fiber optic units are calibrated in pairs — use the same serial numbers together. A separate fiber optic cord cannot be used with
an amplifier from an integrated amplifier/fiber optic set. A separate fiber optic cord can be used with an “ amplifier only” unit (SA1K-FA = mr).

2. Order SA9Z-L01 separately for one replacement halogen lamp (one spare bulb is included with each unit). All fiber optic units come with a mounting
bracket and nut (SA9Z-KF1). Each fiber optic unit also includes the corresponding mounting bracket as noted.

(7]
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One-Color Sensors

Three-Color Sensors

Reference Color
Registration

Push color preset button (sensor aimed at
color target), sensor records reference color
in EEPROM memory

Set dial to A: push preset button (sensor aimed at color target A); sensor
records reference color A in EEPROM memory
Set dial to B: push preset button (sensor aimed at color target B); sensor
records reference color B in EEPROM memory
Set dial to C: push preset button (sensor aimed at color target C); sensor
records reference color C in EEPROM memory

Tolerance

Digital setting for nine degrees of inspection sensitivity

Inspection Mode

Selectable: color component only or color component plus intensity (depth of color)

Synchronous Mode

Selectable: internal response mode or synchronize with an external signal

Operation Mode

Selectable:
Equivalent (=): output on when detected color
matches target color
Different (#): output on when detected color
differs from target color

Selectable:
S: auto select, sensor determines tolerance (no need to set tolerance, see
explanation under Three-Color Sensors on page M-20.)
N: normal mode, match one of three reference colors — set tolerance
LMT: confirm or change tolerance setting for each target color

Response Mode

High-speed (F): 2ms (each inspection = 1 output)
Normal speed (S): 12ms (10 inspections averaged =
1 output)

High-speed (F): 3ms (each inspection = 1 output)
Normal speed (S): 13ms (10 inspections averaged = 1 output)

Control Qutput

On: detected color matches target color or differs
from target color defined by the operation mode set-
ting

NPN or PNP transistor open collector 28V DC,
100mA (maximum); Residual: 2V (maximum);
Short circuit protection

Control output A on: detected color corresponds* to target color A
Control output B on: detected color corresponds* to target color B
Control output C on: detected color corresponds* to target color C
(*defined by operation mode setting)

NPN or PNP transistor open collector 28V DC, 100mA (maximum);
Residual: 2V (maximum); Short circuit protection

Alarm Output

On: when halogen lamp is burned out

NPN or PNP transistor open collector 28V DC, 100mA (maximum); Residual voltage 2V (maximum); Short circuit protection

Set Input

12V DC, 10mA, 12V supply (input is not isolated due to common ground connection — photocoupler used)

Synchronous Input

12V DC, 10mA, 12V supply (input is not isolated due to common ground connection — photocoupler used)

Operation LED

On: when control output is on (red LED)

Light Source

Halogen lamp 12V, 5W, life: 2,000 hours; Order SA9Z-L01 separately for one replacement halogen lamp (one spare bulb is included with each unit)

Receiver Element

RGB color recognition element

Minimum Bending
Radius

Integrated amplifier/fiber optic units: 1.38" (35mm); Separate fiber optic cords: 1" (25mm)

Detectable Color
Difference

Lens style and separate fiber optic cords: AE = 10; Integrated amplifier/fiber optic units: AE = 15 — while online, defined by CIE as
measurement of color difference (3-variable function: values for light, hue, and chroma, plotted on XYZ axis)

www.idec.com
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Applications

SA1K

U U G
N

Normal Bent Corner Crooked Not Located
Properly
Differentiate subtle variations in shades of color for quality control
L L L &
y
O
,
,
p
ﬁ ﬁ /
.
,
Y . X
Warning || || Warning |onauuA| <
Nz | NN | | S )
[ ]
Detects packaging labels for correctness of position, color, and content. |
The SA1K can either detect a precise color or a combination of colors. /\ I /\
Markers arkers

SA1K detects for presence or absence of logo on cap lid

@ --{] saik

N4
-
\ < Detecting objects that are
n .
the incorrect shape or color
___ []
s T TS '
~
O~
T
5 N\ Normal — ~ Normal Normal
/ PEEERS
% Cap Liner -
=
—~ Upside Down Broken Abnormal

W Beam must be aimed within 12° to target surface.
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SA1K : Full Color Recognition

Operation Principle

Using a true light source (the halogen lamp) reflected light is col-
lected into a precise color recognition element. Detected color is
seﬁJarated into RGB components, and the signal is converted (inter-
nally) from analog to digital. The digital value is compared to the ref-

Self-Contained (Lens) Style

Input j |—> Output

erence value(s) stored in memory.

Distinguish or Tolerate Variations

Select from nine degrees of sensitivity. Low tolerance distin-

guishes between slight differences in the shade of a color ("N” =

ngw). !-(Ijlg)h tolerance accepts a wide range of similar colors
= wide).

1/0 Circuit

A/D Converter

12v DC

Power |
(Separate)

[l Circuit

Three-Color Sensors |

Set different tolerances for each of the three colors, or let the sensor
determine the tolerance! Using auto select, the SATK defines the

Amplifier
(Red)

Amplifier | | Amplifier

(Green) (Blue) Fiber Optic Units

color differences existing between the three reference colors. The ]

Color

sensor will detect object color and produce an output, corresponding
to the most similar reference color.

Example:

When each reference color is a different shade of red, the sensor
sees subtle differences and picks the most similar reference red.
Alternatively, when reference colors are red, green, and blue, the
sensor will accecft similar shades of red and output according to
the reference red.

Half-Phase
Reflector

Color
Recognition
Element

[ Recognition

Element

(>:| Lamp

Lamp

Object

Operation: One-Color Sensors

__ Reference Color
Preset Button

Operation __
LED
< > Inspection
o o //_ Tolerance Dial
Synchronous ol
Mode Switch ] | N w Response
\ //_ Mode Switch
oo ExT A< |
Inspecpon Operation
Mode Switch Mode Switch
CLRINT S #

See page M-115 for general sensor instructions. Below are considerations
specific to SATK and SA1K-F full color sensors.

After turning the power on, allow approximately one second for output. The
sensor does not instantly emit light upon powering on.

Reference color preset button: Press to memorize the reference color
when sensor is aimed at color target. Reference color can also be registered
using an external signal and the set input wire (SET). In either case, a refer-
ence color existing in memory is replaced by the new reference color.

Response mode switch: Select high-speed (“F” = 2ms response) or normal
speed (“S” = 12ms response).

High-speed (F): Set synchronous mode to internal; set operation mode to
equivalent (=). Each inspection = one output.

Color No Color
Match Match Match

' ' i_l
Detected
Object
InspectionJ’\\”\ H\ H\\H\\
ON

Output__. OFF
|«———}«— High-Speed Response: 2ms

www.idec.com
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Normal Speed (S): Ten inspections averaged O one output (best for detect-
ing uneven color coverage). Set synchronous mode to internal; set operation
mode to equivalent ().

Color No Color
Match Match Match
Object

Inspection

Output ! !
Ins ection:—>|<—> Processing:
P 10ms l |<_2ms 9

Operation mode switch: Select output on when the detected color is equiv-
alent or different. For equivalent (=), the output turns on when the inspected
color is the same as the reference color. For different (#), the output turns on
when the inspected color differs from the reference color.

Inspection tolerance selection dial: Turn the dial to program one of nine
different degrees of sensitivity. Set the dial to 1 to distinguish the slig_htest
variation in the reference color (“N" = narrow range of tolerance). Set dial to
9 to tolerate considerable variations in the reference color (“W" = wide
range of tolerance).

Inspection mode switch: Select color only (CLR) or color plus intensity (C + ).
Color only is used to inspect on the basis of color alone, when surrounding
lights influence intensity, or when inspection spot varies. Color plus intensity
is used to inspect color and depth of color when necessary to distinguish
between slight variations in shade.

Control output: Turns on, along with operation LED, when inspected color
matches or doesn't match reference color, depending on operation mode set-
ting.

Alarm output: Turns on when the lamp is burned out. (See page M-
21 for more details.)
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SA1K : Full Color Recognition “IHI:

Operation: Three-Color Sensors

Reference Color
Operation LEDs /Preset Button
Colors: A, B, C Dial (Tolerance
= ¥ and Channel Selection:
o000 A, B,and C)
A B C .
W Note: Positions D,
Synchronous E, and F are not used.
Mode Switch ~ ] | LMT ET]
\N~ Response
Mode Switch
C+l EXT F
Inspection .
. Operation
Mode Switch n Mode Switch
CLRINT S LMT

See page M-115 for general sensor instructions. Below are considerations specific
to the SA1K and SATK-F full color sensors.

After turning the power on, allow approximately one second for output. The
sensor does not instantly emit light upon powering on.

IMPORTANT: If it is necessary to change one or more target color(s) along
with tolerance setting(s) and/or inspection mode(s), for best results it is rec-
ommended to clear the memory of all tolerance settings and inspection
modes and to enter all settings for each color starting with cleared settings.

Reference color preset button: \Vith the operation mode switch set to the
S or N mode and the tolerance/color dial set to A, press this button to memo-
rize color A when sensor is aimed at color target A. Repeat this procedure to
memorize reference colors B and C. o )
Reference colors can also be registered when an external signal is input using
the set input wire (SET) and the external input wire (EXT). Existing reference
colors can be replaced by new reference colors.

Top diagram: Registers
color A using one pulse of
an external signal

>20ms
I<—>‘

ON
Sig%g} Pulse [L OFF

Not shown: Registers

220ms  —wle—>||j«—21ms color B using two pulses
External |—| of an external signal
Signal Lower diagram: Registers
color C using three pulses
2 20ms 220ms of an external signal
S | ON
et
Signal J Pulse|1 | Pulse|2 Pulse|3 OFF
220ms  —wle—»||[«—21ms
External -|
Signal

Response mode switch: Select high-speed (“F” = 3ms response) or normal
speed (“S" = 13ms respanse). For high-speed (F), each inspection J one out-
put. For normal speed (S), ten inspections averaged O one output (best for
detecting uneven color coverage).

Operation mode switch: Select one of two operation (RUN) modes — auto
select (S) or normal (N) mode. Or use LMT to confirm or change the tolerance
settl?g an(%or inspection mode. (The sensor does not operate when LMT

is selected.

Auto select (S): This mode allows the sensor to define the best tolerance.
(No need to set tolerance.) Low tolerance is used to distinguish shades of
color that are similar to the reference color. High tolerance_is used to distin-
guish shades of color that vary from the reference color. The output corre-
sponds to the reference color that is most similar to the object detected.

Normal (N): Matches any one of the three reference colors and ignores all
other colors. A unique setting for the tolerance and inspection mode can be
used for each reference color.

LMT: Sets a unique tolerance level for each color (see Inspection tolerance

selection dial), or selects color only (CLR) or color plus intensity (C + 1) for each
color (see Inspection mode SW/l‘Ch}/.

www.idec.com

Individual tolerances and inspection modes: Setting the inspection toler-
ance and inspection mode individually for each of the three reference colors is a
three-step procedure —

For each color: ) ]

(1) Clear the memory for the inspection tolerance

and mode (not target color memory)

Za{ Set the inspection tolerance

2b) Set the inspection mode

IMPORTANT: The individual inspection tolerance and inspection mode must
be set at the same time for each color, in the order described below (steps 2a
and 2b together). To use the individual tolerance settings, the operation mode
must be set to LMT.
1. Ifindividual tolerance and inspection mode settings are not required
w for each color, then skip the three-step procedure below. Make sure
that the memory is cleared of the individual settings for each color,
and then set the tolerance and inspection mode as described for a
one-color sensor.
2. Individual tolerance and inspection mode settings are not required
when using auto select (S) for the operation mode.

(1) Clear memory for tolerance and inspection mode:
(This procedure will not clear the reference color(s) from memory.)
With operation mode set to LMT, turn the dial to A and press the preset but-
ton (doesn’t change the reference color). Turn the dial to zero (0), and press
the preset button again to program zero tolerance for reference color A. This
erases previous presets. Repeat this clearing procedure for colors B and C.

3. Make sure all settings are cleared by selecting LMT using the opera-
w tion mode switch. All operation LEDs (A, B, and C) should stay lit. If

the LEDs are not lit, repeat the clearing procedure.

4. To use one reference color only on the three-color sensor, clear the
other two colors (along with tolerance and mode settings) from
memory. To use two reference colors, clear the third reference color
from memory.

(2a) Inspection tolerance selection dial: With the operation mode set to
LMT, turn the dial to A, and press the color preset button (doesn't change the
reference color). Now, program one of nine different degrees of sensitivity for
reference color A.

Set the dial to 1 to distinguish the slightest variation in the reference color
("N = narrow range of tolerance). Set the dial to 9 to tolerate considerable
variations in the reference color ("W" = wide range of tolerance). With the
dial set to the desired tolerance, press the preset button again (doesn’t
change the reference color).

IMPORTANT: Continue setting the inspection mode for color A (described
beIdO\év in step 2b) before repeating the entire three-step procedure for colors B
and C.

(2b) InsF])ection mode switch: Set the desired tolerance for color A, as described
above; then, select color (CLR) only or color plus intensity (C+|) for reference color A.
Press preset again.

CLR inspects on the basis of color alone, when surrounding lights influence
intensity or when the inspection spot varies. C+l inspects color and depth of
color to distinguish between slight variations in shade.
5. Check the inspection mode setting by selecting LMT using the opera-
w tion mode switch after tolerance is set (not cleared). The operation
LED (corresponding to color A, B, or C) islit continuously for color
only (CLR) or and blinks for color plusintensity (C + I).
6. Although the color only (CLR) setting is designed to minimize the
influence of surrounding incident light, it may also be necessary to
shield the sensor from extraneous light.

Set the desired tolerance for color B as described abave; then select CLR or C+|
for reference color B. Press preset again. Repeat this pracedure for color C.

Control outﬁut_: Turns on along with the corresponding operation LED (A, B,
or C) when the inspected color corresponds to one of three reference colors,
as specified by the operation mode setting.

Alarm output: Turns on when the lamp is burned out (see the following page
for more details).

USA: (800) 262-IDEC or (408) 747-0550, Canada (888) 317-IDEC
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SA1K : Full Color Recognition

Operation: One- and Three-Color Sensors

Operation LED: The LED turns on when the control output turns on, accordin
to the inspection results (one-color sensors). The LED turns on when the A, B,
or C control output turns on (three-color sensors).

1. Check inspection mode setting by selecting LMT using the operation
mode switch after toleranceis set (not cleared). Operation LED corre-
sponding to color A, B, or C will be blinking for color plusintensity
(C + 1) or will belit continuoudly for color only (CLR).

Alarm output: Turns on when lamp is burned out.

2. The lamp does not turn on immediately upon power-up; the output is
delayed for one second. When the lamp is burned out, the alarm output
goes on, and operation is stopped.

Replacing a halogen lamp: When the lamp is burned out, the alarm output

goes on and operation is stopped. Be sure to turn the power off before
replacing lamp.

Pull the lamp, together with
the lamp holder, straight out  Insert the lamp
through the back of sensor.

Remove two screws;

open the cover. along the guides.

\

3. Avoid touching the lamp directly. Remove all finger prints and smudges
from the lamp using alcohol (isopropyl) and a clean cloth. To avoid
damaging the sensor, do not use organic solvents for cleaning.

Synchronous mode switch: Select external (EXT) or internal (INT). EXT is
used to synchronize the inspection with an external signal. INT is used to per-
form inspections continuously corresponding to the response mode selection.
The internal response is activated when INT is selected and the reference
color preset button has been pressed.

External synchronous input: Receives synchronous inputs from an external
source (synchronous mode = EXT), used to synchronize inspection with an
external sqnal. ) ) )

Example below: one-color sensor with operation mode set to equivalent (=).

Color Color No
Ma*tch Match Match
Detected | | |
Object
External
Signal | R B e ekt

Inspection Jl\\ ”\\ ”\\

' ON
Output . OFF
|«———}«— Response Time: 2ms

4. Theinspection is performed on the rising edge of external signalsonly.
The external signal must be on for 1ms or more.

Sensing Angle Characteristics: SA1K-F Fiber Optic Units

9 Integrated Units: 9 Interchangeable Units:
8- Amplifier/Fiber Optic 8- Separate Fiber Optic
@ 7 @ 7
S6F S6F
[} - [} -
e® e®
c 4 c 4P
K] K]
é 3pF+++ +++ i’_ 3
gz—uu +++ +++ OO gz_
L - +
1 OOo00EEEEE0O000 1 ﬁ ﬁ BE@ a ﬁ a E o
| | | | | | | ] | |
-20°  -10°  0° 10°  20° -10°  -5° 0° 10°
Sensing Angle, a Sensing Angle, a
oF Integrated Units: 9 Interchangeable Units:
8 |- Amplifier/Fiber Optic 8 Separate Fiber Optic
8 7 8 7
S 6 S61
I I
S5+t ;4 S5 Centerline
2 = Optical |
i * s4r + Axis
S 3fooo + ++ 00 ] ST ¥
Q Q +
22— oo+ + ++000 22— + +
1 ooEEEOO 1 + O Color Only
P ooppggopopoo? .
1 1 1 1 1 1 1 B 1 1 + Color + Intensity
-20°  -10° 0° 10° 20° -10° -5° 0° 10° Both
Sensing Angle, B Sensing Angle, B @ Bo
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Sensing Angle Characteristics: SA1K Self-Contained (Len

SA1K : Full Color Recognition

O
PO ad White
Matte
Paper
Centerline
Optical
& Axis
12°
x%
Py Glossy
White
Ceramic
Centerline
Optical
A/_ Axis
12°
9 t0
White Matte

Paper or Glossy
White Ceramic

Centerline
Optical
Axis

www.idec.com

Inspection Tolerance Inspection Tolerance

Inspection Tolerance

O Color Only
+ Color + Intensity
B Both

9
8
7 4
6 -
5 4
4
3 4
2 4
1 4

SA1K-CIN3 & SA1K-C1P3

++
+++ o+ +H++

-10°-8° -6° -4° 2° 0° 2° 4° 6°

8° 10°
Sensing Angle, a

9
8 -
7
6 -
5
4
3 4
2 4
1 4

+  SA1K-CIN3 & SA1K-C1P3

-10°-8° 6° -4° 2° 0° 2° 4° 6°

8° 10°
Sensing Angle, B

9 o
8
7 -
6 -
5 -

3 4
2 -
1 4

SA1K-CIN3 & SA1K-C1P3

-10°-8° -6° -4° -2° 0° 2° 4° 6° 8 10°

Sensing Angle, @

Inspection Tolerance Inspection Tolerance

Inspection Tolerance

{SEIR

9
8
7 4
6 -
5 4
4
3 4
2 4
1 4

SA1K-C2N3 & SA1K-C2P3

+

++++

-10°-8° -6° -4° -2° 0° 2° 4° 6°

8° 10°
Sensing Angle, a

9 o
8 o
7 4
6 -
5 <

3 4
2 -
1 4

SA1K-C2N3 & SA1K-C2P3

+

+

+

-0 0Oooo+ +

-10°-8° -6° -4° -2° 0° 2° 4° 6° 8° 10°

Sensing Angle, B

9 o
8 -
7 4
6 -
5 <

3 4
2 -
1 4

SA1K-C2N3 & SA1K-C2P3

-10°-8° -6° -4° -2° 0° 2° 4° 6° 8° 10°

Sensing Angle, @
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Sensing Range Characteri

O Color Only
Color + Intensity
@B Both

+

9 + Self-Contained (Lens) Type
A SA1K-C1N3 & SA1K-C1P3
7 +
6 +
5 =+
4+ ++
34 +++ ++
24 +++ ++
1 + O00000EEEEEEE000000
| | | | |
0.98" 1.18" 1.38" 1.57" 1.77"
(25mm)  (30mm)  (35mm)  (40mm)  (45mm)

O Color Only
+ Color + Intensity
@B Both
94+ Separate Fiber Optics
g 4+ SA1K-TF1 & SA1K-TF2
+
T +
6 + + +
5 4
+
4 +0 +
+
;4 O
=] + +
2 =+
o
n n
1+ o poht
| | | B | | |
0.08" 0.16" 0.24" 0.31" 0.39" 0.47"
(2mm)  (4mm)  (6mm) (8mm) (10mm) (12mm)
9 Integrated Units:
sl Amplifier / Fiber Optic
7=
6
5= +
4=+ + +
3r-0A+ + o
2+ o/ + +++000
1 OoBsEEEBO0O00
| | | | | | | |
0.08" 0.16" 0.24" 0.31" X
(2mm) (4mm) (6mm) (8mm)
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SA1K Self-Contained (Lens)

9 4+ Self-Contained (Lens) Type +
8 4 SA1K-C2N3
& SA1K-C2P3
o 7T
2 6 + +
©
s°T *
s +
K]
‘g 34 +4+++ + *
a N — 120
E 24 @ +++ + oo
1 4+ B 00000008BE0000000
| | | | |
X 0.20" 0.39" 0.59" 0.78" 098" X
(5mm) (10mm)  (15mm)  (20mm)  (25mm)

9+* Separate Fiber Optics
s 4 SA1K-TF3
+
5’1 +
S 67T + +
o 54
S +
e * '
K] + X
S 340 _|_+
] +
=% o +
7]
£ 2T o o
14+ o gohtb o
| | ? i I | | |
X 0.08" 0.16" 0.24" 031" 039" 047" X (o o
(2mm)  (4mm)  (6mm) (8mm) (10mm) (12mm) 20 +20

Centerline
Optical -
Axis

USA: (800) 262-IDEC or (408) 747-0550, Canada (888) 317-IDEC M-23



Sensors SAIK : Full Color Recognition “IH[:

Installation

See page M-116 for general sensor instructions. Below are considerations Wiring

] Brown (Thick) +12V Power Voltage 12V DC
SA1K Self-Contained (Lens) Style -
Mogntidn_g Posit}\o(lgz Install tt;]e sensor Blue (Thick) ov Power Ground
so that distance etween the lens " .
and the object) and distance B Pink (Thin) SET Set Input
(obb%\f;vt?%?g vSitmh?nuBgPagmhe%Ersagﬂc}\rf]v% Purple (Thin) EXT External Synchronous Input
in the table bE|OWTh8 Cemer of the - ouT Control Output (1-color sensors)
inspection spot is dimension C. Black (Thin) OUTA Control Qutput A (3-color sensors)
Part # | . | B | c | SpOt 1] White (Thlll) ouTB Control Output B (3-color sensors only)
SA1K-C1N3 137" 433" 106" 039" Gray (Thin) ouTC Control Output C (3-color sensors only)
SA1K-C1IN7 (35mm) (110mm) (27mm) (10mm) Orange (Thin) ALM Alarm Output
SA1K-C1P3 1.37" 433" 1.06" 7 0.39" Blk/Wht (Thin) coMm Common Output
SA1K-C1P7 (35mm) (110mm) (27mm) (10mm)
SATK.CZNG Blue (Thin) GND Ground (0V)
- 0.59" " 1.25" 20.19"
SA1K-C2N7 | (15mm) 334 @5mm) | o) (5mm) _
Schematics
SA1K-C2P3 | g 59" " 125' @0.19"
SA1K-C2P7 (15mm) 3.34" (g5mm) (32mm) (5mm)

Control and Alarm Outputs

Mount the sensor where vibration and shock will be minimized. Make sure ouTt

that the sensing range and angle remain reasonably constant.

To minimize the adverse effects of sensing an object with a glossy surface or
when the sensing angle fluctuates, make sure that the mounting angle is at
Ieastg2°.1\éVhen the object surface is not glossy, the mounting angle may be
ess than 12°.

W For a 12° mounting angle, draw an imaginary line between the

mounting holes, and make sure it is horizontal.
Power: 28V DC, 100mA (maximum) or ALM
If it is not possible to avoid fluctuations in the sensing angle, minimize

External Synchronous Input
adver se effects by mounting the sensor so changes in the sensing angle y P

are NOT in the same plane as the 12° mounting angle (see below). ——— v ——————*12v
Make sure the illumination correct Incorrect +
Fluctuations Fluctuations
spot lands on the object to o DAy 12vhe - Ay EXT
be sensed, in the desired EXT +
location (the illumination 12V DC
spot is slightly larger than T_
the inspection spot). 2oV
—— ¢
ov
120 Set Input
NPN PNP +12V
& ——
SA1K-F Fiber Optic Units l+ 5
Since integrated amFIiﬁer/ﬁber optic units are calibrated in pairs, it is impor- }v\! |—>|—
tant to always install the same serial numbers together. A separate fiber optic [— j"\![
cord cannot be installed with an amplifier from an integrated amplifier/fiber SET +
optic set. VD
A separate interchan?eable fiber optic cord can be installed with a separate T
interchangeable amplifier of any serial number, but make sure to use an Sy
amplifier only” unit (SATK-FAm m ). ov
Integrated amplifier/fiber optic units and separate fiber optic cords are Mounting: Fiber Optic Units
shipped with a bracket to easily mount the sensing head with the optical axis 1.15" 20° | 20°
ata 20° an%e (see diagram on the right). Do not tighten the mounting nut in (8mm)
excess of 8 N-m (80kgf-cm). r
1.15"
(29.2mm

l 0.20"
Centerline
I~ Optical

(5mm)
P ——
1.10"
Axis

(28mm
FK /
Adjustment 0.98"

+0.20" (5mm) (25mm)

o[
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Dimensions A B

SA1K : Full Color Recognition

Typical Countersink: Two Holes

2.54" |

Panel Cut-Out:
SA1K-C2N3, 7 " R . @0.275" _L
481 2.30 1.06' (27mm) |Lens Style @ (64.4mm) e 0.04"
SA1K-C2P3, 7 (122.3mm) (58.5mm) " (@amm
@ 0.18"— @ 0.22" T
All Other Units | 501" 2.50" 126" (32mm) (M4.5) Two Places E6mm) >
(Lens and Fiber) | (127.3mm) (63.5mm) : 413"
(105mm)
Panel Cut-Out:
Fiber Optic 3 0.16" 1.30"
@ (M 4) (33mm)
Self-Contained (Lens) Style Four Places
A Fiber Optic Cords
. C o %‘.134" - Minimum bending radius =
(6:2mm—>| |+—3,51" @.1mm—» i (34mm) 1.38" (35mm) for integrated amplifier/fiber optic units
— ) === 1" (25mm) for separate fiber optic cords
=3 f } i =
. K| 254 248" 024 2,95
(191‘m5§) (64.4mm)[ | (©3mm) 75, (75mm) Standard (SA1K-TF1)
W] _{ _ 39.37" . 230 s
@ 0.55" lE_oﬁ.24" :I:l + - 076" @am) 008" > Outside
(14mm) ; (6mm) | e (2omm) (25mm)4><—>| @0.122"
/ T Vo~ (3.1mm)
" @ 0.98" . e o oS Inside
0.53 - B - (@smm)  0.79
(13.4mm) (20mm) _/ Separate Fiber Cord: | 0.236"
T %) o(.315')' @ 0.315" (M8) Nut x P1.25 — (6mm)
8mm
) ) . " Integrated Amp/Cord:
Fiber Optic Amplifiers 2 8';3,2) " egéa0?472'!12n’/)|12)ol\rlut
Same as lens style (above) |
except for some dimensions 134" Heat-Resistant Section: 66.93"
(shown below) _’I (3amm) I‘_ Rated up to +350°C —™] w7m)
- 39.37" .
® == = am g
:E ==
= Heat-Resistant (SA1K-TF2)
0.55" 3.43" Same as standard (SA1K-TF1) except length = 78.74" (2m).
(14mm) (87mm)
2 0.55" +\ Three-Sensor Heads (SA1K-TF3 0.384" 0.472"
(14mm) E @ ( ) (10mm) ™| r_'l*(lzmm)
SRS S— g o118’
. 1.65" 0.236" e
|<—5.12 (130mm)——| (42mm) M‘f (20mm) @0.071"
. 1.8mm)
O € 1.26 [I]:E:':g o« o L (Lo
(32mm) " ]| 0197
1.30" @ 0.157" -
(33mm) @ 0,315" _/ (M4) NUt X P0.7 =~ (5mm)
@0.748" (8mm) 118
(@] (€ g (30mm) .« o
(19mm) ](.(?.569) |
|-—4.13" (105mm)—>| = 39.37"
@am) =
Accessories
SA9Z-KF1: Fiber Optic Mounting Bracket SA9Z-KF2, -KF3, and -KF4: Fiber Optic Mounting Bracket
Comes with all fiber optic units (integrated amgalifier/fiber optic and Comes with corresponding fiber optic unit (see table below).
separate fiber optics). Can be ordered separately. Comes with nut (below). Also can be ordered separately.
0.984" (O ‘@: } 20° Panel Cut-Out
@emm @ 0.125" (3.2mm) S a o787
. .2mm) Slot . " "
x0.52" (13.2mm) Long  Panel Cut-Out 0.787" (20mm) 0.118"(M3)
; (20mm) Two Tapped Holes
0.984
0.315" P . @5mm) _0.118" (M3) @ (see table below) A
(Bmm)-f_ (?5'.66218@ '{ Two Tapped Holes x 0.87" (22.2mm) long 1.150"
20° 10° 0 10° 20° (29.2mm)
/‘“(T\TT/77‘“ 1.102"
(28mm) 1.535" (W + -
1.56" f ﬁ (39mm) W 0.787" I
(40mm), ([D +—- (20mm) Centerline of
| _v Optical Axis
—_ 0.551" Centerline of |<—>|
- > [t amm) Optical Axis Loz 0.685"
1.97" (S0mm) (28mm) (17.4mm)
Mounting Nut (comes with SA9Z-KF1) Accessories
0.787" @0.118" (M3) H
n Zomm) go-8 | Part # Comes With Slot @
023! l] SA9Z-KF2 | Integrated Amplifier/Fiber Optic Units | @ 0.48" (12.2mm)
r —] I._g-ggzm“) T S o gy SA9Z-KF3 | Separate Fiber Optics SATK-TF1,-TF2 | @0.32' (8.2mm)
SA9Z-KF4 | Separate Fiber Optics SA1K-TF3 @0.17" (4.2mm)

www.idec.com USA: (800) 262-IDEC or
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Generd Information

General I nformation

Specifications

Do not operate a sensor under any conditions exceeding these specifications.

Do not operate a sensor under current and voltage conditions other than those
for which the individual sensor is rated.

Do not exceed the recommended operating temperature and humidity.
Although sensors are rated for operation below 0°C, this specification does
not imply that performance characteristics will remain constant under pro-
longed freezing conditions. Continued exposure and the accomPanymg frost,
ice, dew, and condensation which accumulate on the optical surface will
adversely affect sensor performance.

To maintain superior performance characteristics, do not exceed vibration and
shack resistance ratings while operating a sensor. In addition, avoid isolated
impacts to the sensor housing which are severe enough to adversely affect
the waterproof characteristics.

IEC (International Electrotechnical Commission) Ratings

Sensors rated IP67 are resistant to moisture when occasionally immersed in
still water. Sensors rated P64 through IP66 are resistant to moisture when
occasionally subjected to splashing or when located in the vicinity of turbu-
lent waters. These ratings do not imply that a sensor is intended for use under
continual high-pressure water spray. Avoid such applications to maintain opti-
mal sensor performance.

Sensors rated IP64 through IP67 are dust-tight and water-tight. For best per-
formance, avoid using any sensor in an area where it will be subjected to
heavy particle blasts and where dust, water, or steam will accumulate on the
optical surface.

Start-up

Do not test the housing for dielectric strength and insulation resistance, since
the housing is connected to the electronic circuit ground of a sensor. Do not
perform dielectric strength and insulation resistance tests on electrical sys-
tems without disconnecting photoelectric sensors, as such testing may result
in damage to the sensor.

Several lines of sensors, as noted in the individual gperation sections, are pro-
vided with an internal circuit to turn an output off for a specified amount of
time upon power-up. This delay is normal; it prevents a transient state when
turning power on.

Optimum Performance

The optical surface of each sensor must be cleaned on a regular basis for con-
tinual superior performance. Use a soft cloth dipped in isopropyl alcohol to
remove dust and moisture build-up.

IMPORTANT: Do not use organic solvents (such as thinner, ammonia, caustic
soda, or benzene) to clean any part of a sensor.

All sensors experience signal inconsistencies under the influence of inductive
noise. Do not use sensors in close proximity to transformers, large inductive
motors, or generators. Avoid using sensors in direct contact with sources of
excessive heat. Also avoid operation in close proximity to welding equipment.
1 Even though the SAGA ultrasonic sensor features protection
against noise, there may be adver se effects from strong noise.

2. It is strongly recommended to avoid using any sensor where
it will be continually subjected to elements which impair perfor-
mance or cause corrosive damage to the sensor. In particular, avoid
strong vibrations and shocks, corrosive gases, oils, and chemicals,
aswell as blasts of water, steam, dust, or other particles.

www.idec.com
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Extraneous Light

Bright, extraneous light such as sunlight, incandescent lights, or fluorescent
ights may impair the performance of sensors in detecting color or light.

3. SABA ultrasonic sensors are not affected by extraneous light.

Make sure that extraneous light does not exceed recommended levels found
in the individual specifications sections. When 500 lux is specified, this is
equal to 50 footcandles. The average factory illumination is ordinarily below
this level, except in areas where visual inspection is being performed. Only in
such brightly lit areas is incident light of particular concern.

Unwanted light interference can often be avoided simply by making sure that
the optical receiver is not aimed directly toward a strong light source. When
mounting direction cannot be adjusted, place a light barrier between all
nearby light sources and the receiver.

Reflected-Light Sensors

When installing sensors which detect reflected light, make sure that
unwanted light reflections from nearby surfaces, such as the floor, walls,
reflective machinery, or stainless steel, do not reach the optical receiver.

Also, make sure that reflected-light sensors mounted in close proximity do not
cause interfering reflections. W%en it is not possible to maintain the recom-
mended clearance between sensors, as noted in the individual installation
sections, provide light barriers between sensors.

Through-Beam Sensors

A slit attachment is available to modify the beam size of through-beam sen-
sors. This option is recommended for detecting very small obH.eclts (near the
size of the smallest object which a sensor can detect) or for eliminating light
interference when sensors are mounted in close proximity.

Laser Sensors

IMPORTANT: Always consider safety when installing a laser sensor of any kind.
Make sure that the laser beam cannat inadvertently shine into the eyes of people
passing by or working in the vicinity. See safety information on page H-55.

Mounting

The mounting bracket and hardware are included with sensors, where appli-
cable. Use the appropriate hardware for mounting, along with washers and
spring washers or lock nuts. Do not overtighten attachment hardware. Over-
tightening causes damage to the housing and will adversely affect the water-
proof characteristics of the sensor.

Best results can be obtained when the sensor is mounted so that the object
sensed is in the center of the beam, rather than when the object is located
near the edges of the sensing window. In addition, the most reliable sensing
occurs when the majority of the objects being sensed are well within the
sensing range, rather than at the extreme near and far limits.

Canada (888) 317-IDEC
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Avoid running high-voltages or power lines in the same conduit with sensor
signal lines. This prevents inaccurate results or damage from induced noise.
Use a separate conduit when the influence of power lines or electromagnetic
equipment may occur, particularly when the distance of the wiring is extended.

IMPORTANT: Connect the sensor cables and wires as noted in the individual
Wiring sections. Failure to connect as shown in wiring diagrams will result in
damage to the internal circuit.

When extending sensor cables and wires, make sure to use cables equal or
superior to that recommended in the individual specifications sections.

When wiring terminals, be sure to prevent contact between adjoining termi-
nals. When using ring or fork lug terminals, use the insulated sleeve style
only. Each sensor terminal can accept only one ring of fork lug terminal.

On ISF series photoelectric sensors, use recommended cable, along with the
attached packmg gland and washer, when wiring the terminals. This ensures
waterproof and dustproof characteristics.

Power Supply

Noise resistance characteristics are improved when a sensor is grounded to
the OV power terminal. If the OV ﬁower terminal is not athrour]d potential, use
a ceramic 0.01pF capacitor which can withstand 250V AC minimum.

When using a switching power supply, be sure to ground the FG terminal to
eliminate high-frequency noise. The power supply should include an insulat-
ing transformer, not an autotransformer.

On ISF series photoelectric sensars, the power supply should be sized accord-

ing to the volta%e drop through the lead wire when using a long extension for
the DC type (328" or 100m maximum extension).

Power Supply

The compact PS5R-A power supply is the perfect companion item for most
IDEC sensors (except the SATK—see note below). This power supEIy is onl
1.77" (45mm) wide, 3.15" (80mm) tall, and 2.76" (70mm? deep. Call an IDE
representative for more details.

PS5R-A12 12V DC, 0.62A
PS5R-A24 24V DC, 0.32A

supply, such as IDEC's PS5R-B12. Call an IDEC representative for

w The SALK full color recognition sensor requires a different power
more details.

Miscellaneous

Strong magnetic fields may detract from the accuracy of the sensing measure-
ment. Avoid mounting a sensor directly to machinery, since the housing is con-
nected to the electronic circuit ground of the sensor. If it is necessary to mount
a sensor on machinery, use the insulating plate and sleeve provided.

www.idec.com
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Attenuation: Reduction of beam intensity as a result of environmental fac-
tors such as dust, humidity, steam, etc.

Dark on: Qutput energized when light is not detected by the receiving ele-
ment. For through-beam sensors, light from the projector is not detected by
the receiver when an object is present. For reflected light sensars, light is not
detected when it is not reflected from an object surface.

Diffuse-reflected light sensors: Sensors that detect all scattered, reflected
light. Light reflected from nearby surfaces, as well as intended object surface,
is detected. Diffuse-reflected light sensors are often called “proximity
switches,” since they switch when any object is near. Also use to detect color
contrast when colors reflect light intensity differently (green LED recom-
mended for this application).

EEPROM: Acronym which stands for electronically erasable, programmable,
read only memory.

Excess gain: Ratio of optical power available at a given projector-to-receiver
range divided by the minimum optical power required to trigger the receiver.

Extraneous light: Incident light received by a sensor, irrelated to the presence
or absence of object being detected. Extraneous light is usually unwanted
background light such as sunlight and incandescent lamps in close proximity.

AE: The measurement of color difference as a three-variable function, located
on an XYZ axis of light, hue, and chroma values.

Hysteresis: Operating point and release point at different |evels. For solid
state sensors, this is accomplished electrically. For mechanical switches, it
results from storing potential energy before the transition occurs.

Light on: Output energized when light is detected by receiving element. For
through-beam  sensors, light from the projector is detected bK the receiver
when an object is not present. For reflected light sensors, light is detected
when it is reflected from an object surface.

Linearity: Measurement of how nearly linear, that is, how accurate actual
analog output is, with respect to distance.

NPN/PNP: Types of open collector transistors. NPN is a sink transistor; out-
put on establishes negative potential difference. PNP is a source transistor;
output on establishes positive potential difference.

Polarizing: Filtering out all reflected Iight except that which is projected in
one plane only. Polarized retro-reflected light sensors detect the light from
corner-cube type reflectors when an object is not present.

Reflected-light sensors: Sensors with the projector and receiver in one
housing. Light is projected bP/ the ||é;ht source, and reflected light is received
by the optical surface. Includes diffuse-reflected, retro-reflected, limited-
reflected, and spot-reflected sensors as explained on page H-98.

Repeatability: Ability of a sensor to reproduce output readings consistently
when the same value is applied consecutively, in the same direction, for a
specified number of cycles, or for a specified time duration.

Resolution: Overall dimension of the smallest object which can be detected
(when sensing the presence of an object) or smallest increment of distance
WhICtE] car)1 be distinguished with reliable results (when sensing the position of
an object).

Response time: Time elapsed between input and output. Total response time
is the sum of object detection, amplifier response, and output response times.

Retro-reflective scan: This type of reflected light sensor uses a special
reflector to retumn pro#ected_hght when an object is not present. Sensor
detects the presence of an object when the light Is reflected differently.

Throu(}]]h-beam sensors: Sensors with a separate projector and receiver.
The light source from the projector is detected by the receiver, except when
an object is present.

Transient: Undesirable surge of current (many times larger than normal cur-
rent) for a very short period, such as during the start-up of an inductive motor.

USA: (800) 262-IDEC or (408) 747-0550, Canada (888) 317-IDEC



