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OMmMRON
vodel ZX-LDAL | J-N

Smart Sensor (Laser Displacement Type)

INSTRUCTION SHEET

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

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

TRACEABILITY INFORMATION:
Representative in EU: Manufacturer:
Omron Europe B.V. Omron Corporation,
Wegalaan 67-69 Sensing Devices Division H.Q.
2132 JD Hoofddorp, Industrial Sensors Division & Application Sensors Division
The Netherlands Shiokoji Horikawa,
Shimogyo-ku, Kyoto 600-8530 JAPAN

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

This is a class A product. In residential areas it may cause radio
interference, in which case the user may be required to take adequate
measures to reduce interference.

© OMRON Corporation 2003 All Rights Reserved.

PRECAUTIONS FOR SAFE USE

PRECAUTIONS FOR CORRECT USE

(1) Environment
Do not install the Smart Sensor in the following locations:
» Locations subject to strong electromagnetic fields or in an environment where
the operation of the Sensor is subject to the reflection of intense light (such
as other laser beams or electric arc-welding machines.)
» Locations where the ambient temperature exceeds the rated temperature range.
+ Locations subject to rapid changes in temperature (causing condensation).
+ Locations where the relative humidity exceeds the range of 35% to 85%.
» Locations subject to corrosive or flammable gases.
+ Locations where dust, salt, or metallic powder accumulate on the Sensor.
+ Locations subject to direct vibration or impact.
» Locations subject to direct sunlight.
+ Locations subject to exposure to water, oil, chemicals, etc.
+ Locations subject to strong electromagnetic or electrical fields.
(2) Power Supply and Wiring
* The total length of the Sensor cable or Amplifier cable must be 10 m or less.
Use a ZX-XCL_A Extension Cable (order separately) if required to extend
the cable from the Sensor. Use a shielded cable to extend the Amplifier
cable. The shielded cable must be the same as that of the Amplifier cable.
+ When using a commercially available switching regulator, ground the FG
(frame ground) terminal.
+ If the power supply line is subject to surges, connect a surge absorber that
meets the conditions of the usage environment.
* When using a ZX-CAL2 Calculating Unit to connect multiple Amplitier
Units, connect the corresponding linear ground of each Amplifier Unit.
(3) Warm-up
After turning ON the power, allow the Smart Sensor to warm up for appro-
ximately 10 minutes prior to use. The circuitry is not stable immediately after
turning the power ON, and the values gradually change until the Sensor is
completely warmed up.
(4) Maintenance and Inspection
+ Always tarn OFF the power supply before adjusting or removing the Sensor
Head.
* Do not use thinners, benzine, acetone, or kerosene for cleaning the Sensor
Head or Amplifier Unit.
(5) Sensor Head
A Sensor Head can connect a reflective type (ZX-LD[) or a through-beam type
(ZX-LTD)
B Ratings and Specications

Brown B
HMExternal Inputs and Qutputs ™"~ 11zw2svoe
/ e 2 GND(OW)
/i /—'m 3. HIGH judgement output
/../ (L','fcm 4. PASS judgement output
ray

3. LOW judgement output

Black

%, Linear cutput

\\\\\Ldi 7. Linear cutput GND
A . S 8. Laser OFF input
AN Onnge

9. Zevo reset input
- 10 Timing input
e B Resel input

Note 1.Use a separate stabilized power supply for the Amplifier Unit. particularly
when high resolution is required.

Note 2.Wire the Unit correctly. Incorrect wiring may result in damage to the Unit.
(Do not allow the I/O lines. particularly the linear oulput, to come into contact
with other lines.)

Note 3.Use the 0-V ground line {blue line) for the power supply and use the shield
wire (linear output ground) together with the linear output (black line) for
linear output. Each of these grounds must be used for the designed purpose.
When not using the linear output, connect the linear output ground to the 0-V
ground line.

. Power Supply (12 t0 24 V DO)

A 12 to 24-V DC power supply is connected to the power supply terminal. When
using an Amplifier Unit with a PNP output, the power sapply terminal is also the
common I/O terminal for all /O except for the linear output.

2.GND (0V)

The GND terminal is the 0-V power supply terminal. When using an Amplifier
Unit with an NPN output, the GND terminal is also the common IO terminal for
all VO except for the linear ontput.

3. HIGH judgement output

Turns ON when the measured value exceeds the HIGH threshold. Operates in the
same manner as the judgement indicator lamp.

4. PASS judgement output

Turns ON when the LOW threshold value < measured value < HIGH threshold
value. Operates in the same manner as the judgement indicator lamp.

5. LOW judgement output

Turns ON when the measured value is less than the LOW threshold. Operates in
the same manner as the judgement indicator lamp.

Purple

ot

Item Model ZX-L.DALL-N

| ZX-LDA4L-N

Measurement period

150us

Possible average count settings
{See note 1.)

1,2,4.8, 16,32, 64, 128, 256, 512, 1,024.2048,0r,4096

Linear output

{See note 2.) Voltage output: =4

Current output: 4 to 2
(E£35V,

0 mA/FS, Max. load resistance: 300 Q)
1 to 53V, See note 3.), Output impedance: 1000

Judgement outputs

NPN open-collector outputs.30 V DC, 50 mA max.
{3 outputs: HIGH/ PASS/ILOW)

Residnal voltage: 1.2 V max.

PNP open-collector outputs, 30 V DC, 50 mA max.
Residual voltage: 2 V max.

Judgement output hold input
Zero reset input

Observe the following precautions to ensure safety.

(1) Environment
- Do not use the Smart Sensor in locations subject to explosive or flammable
gases.
- To ensure safety in operation and maintenance, do not install the Smart
Sensor near high-voltage equipment or power devices.

(2) Power Supply and Wiring

* Do not impose voltage exceeding the rated voltage (12 to 24 V DC +10%).

+ When supplying power to the Sensor, make sure that the polarity of the power
is correct, and do not connect to an AC power supply.

- Do not short-circuit the load for the open collector output.

+ Do not lay a power supply cable for the Smart Sensor together with high-
voltage lines or power lines. Doing so, or placing them into the same duct
would cause induction and lead to malfunction or damage.

+ Do not disconnect the Smart Sensor connector while power is being supplied,
otherwise the Sensor may be damaged.

(4) Others
- Do not attempt to disassemble, repair, or modify the Smart Sensor.
+ When disposing of the Smart Sensor, treat it as industrial waste.

Detailed information on the functions and operation of the ZX-L[ [ J-series
Smart Sensors is available in an Operation Manual (Cat. No. Z187-E1), which is
sold separately. Consult your OMRON representative for details. The Operation
Manual can also be downloaded from the following Web site free of charge:

http:/fwww .fa.omron.co.jp/smart/

Timing input OFF: Open (leakage current: 0.1 mA max.)

Reset input

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

ON: Supply voltage short-circuited or within supply voltage - {3V
OFF: Open (leakage current: 0.1 max.)

@ Measured value display ¢ Display reverse

4 Average hold

4 Key lock
4 Delay hold

4 Clamp value setting

4 Hysteresis width setting

4 Delay time setting

& Laser deterioration detection

7-segment main digital display (red), 7-segment sub-digital display (yellow),
power ON (green), zero reset (green), enable (green)

4 Present value display 4 Display digit limit ¢ Scaling 4 Timing inputs # Intensity Mode

4 Output value display € Zero reset 4 Monitor focus 4 Self up tigger {See note 5.)
Functions 4 Resolution display ¢ Zero reset memory 4 Linear output correction 4 Self down trigger 4 Auto-scale

# Present value display 4 Timers 4 Peak hold 4 (A-B) calculations (See note 6.)

¢ ENABLE indicator 4 Previous value comparison ¢ Bottom hold (Seenote 4.)

& Zero reset indicator 4 Initialization 4 Sample hold 4 (A+B) calculations

4 Laser ON indicator 4 Teaching 4 Peak-to-peak hold (See note 4.) .

¢ Judgement indicator # Direct threshold value setting # Thickness calculation

4 ECO mode (See note 4.)

4 Mutual interference prevention
(See note 4.}

Indications Judgement indicators: HIGH (orange), PASS (green), LOW (yellow),

Power supply voltage

12 to 24 V DC &= 10%, Ripple (p-p): 10% max.

Power consumption

Maximum 3.4 W {Sensor connected)
(Power supply voltage: 24 V, Current consumption: Maximum 140 mA)

Ambient temperature

Operating and storage: 0 to 50°C (with no icing or condensation)

Ambient humidity

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

Insulation resistance

20 M Qmin. at 500 V DC

Dielectric strength

1,000V AC, 50/60 Hz for | min

Vibration resistance (destructive),

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

Shock resistance (destructive)

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

Degree of protection

1P40

Connection method

Prewired (standard cable length: 2 m)

Weight (packed state)

Approx.350 g

Materials

Case: PBT (polybutylene terephthalate), Cover: Polycarbonate

Accessories

Instruction sheet

Note 1: The response speed of the linear output is caleulated as the measurement period X (average count setting + 1),
The response speed of the judgement outputs is calculated as the measurement period x (average count setting + 1).
Note 2: The output can be switched between current output and voltage output using a switch on the bottom of the Ampfifier Unit.

Note 3: Setting is possible via the monitor focus function,

Note 4: A Calculating Unit is required.

Note 5: This function can be set only with a Reflective Sensor Head.
Note 6: This function can be set only with a Through-beam Sensor Head.

6. Linear output
Qutputs a linear output in accordance with the measured value. Use the DIP switch
on the back of the Unit to select either current (4 to 20 mA) or voltage ( =4 V)
output. Refer to Parts Names and Functions of Components for details.
7. Linear GND
Connects to input equipment for use as the linear output GND.
8. Laser OFF Input .
When the Laser OFF input is turned ON, the laser emission will turn OFF and & dofFF
will be displayed on the sub-display. Status will be according to the setting for non-mea-surement,
9. Zero reset input
Setting is made according to input time.
+ 0.2 to 0.8 s: Execute zero reset
« 1 s or more: Cancel zero reset
10. Timing input
Used for timing control when a hold function is enabled.
11.Reset input
This input serves to reset the outputs. When this input is ON, internal calculation is
interrupted and a fixed value of judgement output and linear output is output.
‘When set to non-measurement, the following are output.

~—_ Settings for non-measurement
T CLAMP KEEP
Judgement cutputs Al OFF

The values immediately
before the non-measurement
status are kept.

Linear output The value set by the claap level is held.

Main digital display The values immediately
before the non-measurement

status are kept.

Sub-digital display

M1/0 Circuit Diagrams
- NPN Amplifier Unit: (ZX-LDA11-N)
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B Connections

[Sensor Head and Amplifier Unit]
Insert the output cable connector of the Sensor Head into the input cable
connector of the Amplifier Unit until the connector ring locks into place.

When disconnecting the Sensor Head, hold the connector ring and Amplifier Unit

connector and pull them straight out.
Note: Do not touch the pins or contacts inside the connectors.

HMinstallation

[Mounting]
1. Mount the front of the Unit to the DIN Track.
2 .Press the rear of the Unit onto the DIN Track.

1 DIN Track

Note: Always mount the front of the Unit first. Mounting strength may decrease
if mounting is performed in the reverse order.

[Removing]
3. Press the Unit toward the front.
4. Lift the front of the Unit.

DIN Track
3

HEDimensions

30 -

Vinyl 1 round cable, 5.1 dia., 9 conductors
| (cross-scctional arca of conductor : 0.09 mm?2,
insulator diameter : 0.7 mm)Standard length : 0.1 m

15.5dj
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\ Main digital display
5 Sub-digital display
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6 16.8 Vinyl-insulated round cable, 5.2 dia., 10 conductors
315 (cross-scctional arca ol conductor : 0.09 mm2,

insulator diameter : 0.7mm)Standard length : 2 m
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BPart Names and Functions

| Jlfdgf:mcnt ‘ | 7ero resel indicator ‘ Main digital display ‘ ‘ UP key ‘
indicator
Laser ON Enable -
FI RIGHT ke
indicator indicator LEFT key

B

ENT key

Sub-digital display | ‘Th.rcsholdswitch ‘ | Mode switch | ‘DOWNkcy

The current/voltage output selector for the linear output is on the bottom of the
Amplifier Unit.

Current/voltage output selector

[I‘IE]]] Voltage output
- 0]
2] -

Current output

« Laser ON Indicator: LD ON (Green)

The laser ON indicator is lit when the Sensor Head is emitting a laser beam
(Laser Diode: LD).

* Judgement Indicators: HIGH (Orange), PASS (Green), and LOW (Yellow)
The judgement indicators light according to the conditions shown below.
Each judgement output operates in the same way.

HIGH indicator: Measured value_> HIGH threshold_
PASS indicator: LOW threshold < Measured value < HIGH threshold
LOW indicator: Measured value < LOW threshold
* Main Digital Display: 5-digit Digital Display (Red)
The measured value (mm) is displayed in RUN Mode.
The hold value (mm) is displayed in the Hold Mode.
Characters are displayed upside down in Display Reverse Mode.
+ Sub-digital Display: 5-digit Digital Display (Yellow)
The resolution or output level is displayed in RUN Mode.
The threshold values are displayed in T Mode.
Characters are displayed upside down in Display Reverse Mode.

* Enable Indicator: ENABLE (Green)

The enable indicator is turned ON/OFF according to the following
conditions
ON: Within the measurement range.
OFF: Outside the measurement range.
« Zero Reset Indicator: ZERO (Green)

* Mode Switch: RUN, T, or FUN
Any of the following three modes can be selected:

RUN Mode...Normal operation mode
T Mode...Mode for setting the threshold values

FUN mode...Function mode to perform other settings
* Threshold Switch: HIGH or LOW
Switches the threshold value (HIGH/LOW) for the display setting in

T or RUN Mode.

The normal functions of the keys are listed in the following table

* Keys

UP ‘ Timing input Threshold value | Function setting
changes forward | Yalue changes
forward
DOWN Resets input if Threshold value Function setting
pressed changes backward | value changes
' continuously for 3 backward
seconds
Sub-digital display | Threshold value Setting function
RIGHT content changes ~ | digit changes selection moves
» forward forward forward
Sub-digital display | Threshold value Setting function
LEFT content changes digit changes selecﬁgon moves
backward backward backward
Pressed Threshold value Setting value
continuously for 1 | flashing: flashing (setting):
second or longer: | Threshold value Setting value
Zero reset confirmed. confirmed
ENT m Pressed ) Threshold value Settings
continuously with | lit: Teaching initialization:
the RIGHT Key for| executed. Setting initialized
3 seconds or if pressed
longer: Zero reset continuous for a
release long time.

B Alphabet Display Format

The alphabet appears on the digital display as shown in the following table.

E | F

G| h|I

M Operations in Each Mode

RUN mode

RUN T

FUN

Optional

The RUN mode flow is shown below

display
[

M

il

1 M, 1

M,

1 M, 1

value

value

value value

Sub-
digital
display]|

[Threshold|

value

Incident

level

Resolution

Present
value

Display on Main Digital Display
The measured value (after scaling, calculation, etc.) is displayed.
Display on Sub-digital Display

1. Threshold value
The threshold value is displayed.

2. Voltage value
The voltage value is displayed.
"V" is displayed as the rightmost digit.
A display voltage value is a standard. It is not completely in agreement
with an actual output.

3. Current value
The current value is displayed.
"mA" is displayed as the rightmost digit.
A display current value is a standard. It is not completely in agreement
with an actual output.

4. Incident Level Display
The incident level is displayed. (0 to 9999)
The measured value is displayed on the main display.
The incident level is displayed on the sub-display.
1P1is displayed in the leftmost digit.
The decimal point is not displayed.
This display cannot be selected in Intensity Mode.
Length-measurement Head:

The incident level is displayed as a percentage of the maximum incident level (OP to 100P).

5. Resolution
The resolution of the linear output is displayed.
The letter "r" is displayed as the leftmost digit.
The value is updated approximately every second.
6. Present value
The distance between the Unit and the workpiece is displayed, with decimal
point.

Measured values for the workpiece after the zero display is reset can also be
displayed as negative values in reference to the new zero point that is set. The
judgement outputs will be based on the display values. The zero reset function is
effective when judging tolerances for workpieces.

[Procedure]

Press the ENT Key for about 1 second or longer without executing the
zero reset.

The zero reset can also be performed using the external zero reset input.
The operation can be repeated as required.

<~

The main digital display will be filled with zeros and the zero reset
indicator will light.

The linear output will be the center value between the two points that
are set for the monitor focus.

Defaults: 0V, 12 mA

Note 1: Maximum display range on the negative side is -19999 after
zZero reset.

Note 2: The measured value after zero reset can also be set to any
desired value.

Note 3: When the zero reset memory function is enabled (it is enabled
by default), the zero reset value will remain stored even if the
power is turned OFF.

Note 4: Turn OFF the zero reset memory function when the zero reset is
to be used for the judgement of every workpiece.

The zero reset memory is written into EEPROM non-volatile memory.
Data can be written to EEPROM memory 100,000 times.

[Releasing the Zero Reset]

Hold the ENT and RIGHT Keys down together for about 3 seconds
when the zero point has been reset.
The zero reset can also be released using the external zero reset input.




Timing Input

The timing input is controlled by pressing the UP Key ( ‘ ).

The timing input is enabled only in Hold Mode.

The timing input can also be controlled using the external timing input.

Reset Input

The reset input is effective when the DOWN Key (' ) is pressed for 3 seconds or
longer. (Only with Reflective Sensor Head)

The reset input can also be controlled using the external reset input.

(With Reflective Sensor or Through-beam Sensor Head)
Reference Light Level Setting
(For Through-beam Sensor Head Only)

The reference light level is set when the DOWN Key (' ) is pressed for 3 seconds
or longer. The light level that is set is the incident when none of the beam is
interrupted.

Example: .
Autoscale 100 - L setting: 100.00,

Autoscale 100 - d setting: 100.00

T | .

Any setting

RUN T FUN

With position teaching, the threshold values are set based on the values for a
workpiece. This teaching method ensures that the measured value will be the
ON threshold value after teaching.

[Setting Procedure]

Set the mode switch to T.

=~

Select the threshold value that is to be taught using the threshold switch.

HIElT o

~

Set the workpiece and press the ENT Key for about 1 second while the
sub-display is lit.

Note: The threshold value will not be modified if a teaching error occurs.

Two-point teaching sets the threshold values in the middle between the
currently set threshold value and the current measured value.
The workpiece is set in the status where the first point threshold value was set.

Teaching Method

After setting the first point for the threshold value (e.g., after completing
position teaching), set the second point for the workpiece by pressing the
ENT Key for 3 seconds or longer.

~-

The value in the middle between the first and second points for the
workpieces will flash twice on the sub-display.

<~

The threshold value will be set after the display flashes twice and then
lights continuously.

Note: The threshold value will not be modified if a teaching error occurs.

Automatic teaching is used to automatically set the maximum and minimum
measured values as threshold values. The maximum and minimum measured
values while the keys are being pressed are automatically set as the threshold
values.

[Setting Procedurel]

Press the ENT and RIGHT Keys at the same time as the workpieces

flow.

"Autot" will flash on the sub-digital display after the keys have been
pressed for 1 second (sampling, however, will start immediately after the
keys are pressed).

Sampling will continue while the keys are pressed.

~

The sampled maximum and minimum measured values will
automatically be set as threshold values when you release the keys.
(Maximum: HIGH threshold value, minimum: LOW threshold value)
The automatically set threshold values will flash on the sub-digital
display twice.

Note: The threshold value will not be modified if a teaching error occurs.

The threshold values can be input directly without using the teaching function.
Threshold values can also be fine-tuned after teaching. The measured value is
displayed on the main display and the threshold value is displayed on the sub-
display.

Setting Method

Select the threshold value that is to be input directly using the threshold
switch.

H L

Press the UP, DOWN, RIGHT, or LEFT Key.
Direct input will be started.
The leftmost digit of the threshold value will flash on the sub- display.

-

Change the numeric value using the procedure shown in the following

figure.
Increments the
UpP numeric value.
Moves to a Moves to a
higher digit. MODE; lower digit.

L R

Decrements the
numeric value.

DOWN

-

When you finish adjusting the numeric value, press the ENT Key to
confirm the value.

-

All digits will flash twice, then the display will remain constantly lit,
indicating that the numeric value has been entered.

FUN mode

RUN T FUN

Optional

HMError Displays

Error Displays during Normal Measurement

This function disables the control keys.

[Setting the Key Lock]

Set the mode switch to FUN

<~

seconds or longer.
"L i=is 1 will be displayed on the main display and "
be displayed on the sub-digital display for 3 seconds.

Press the UP, DOWN, RIGHT, and LEFT Keys at the same time for 3

<~

complete the key lock process.

After 3 seconds, "j=y}="" will be displayed on the sub-digital display to

[Releasing the Key Lock]

seconds or longer.

"Fom kil be displayed on the main digital display and

Press the UP, DOWN, RIGHT, and LEFT Keys at the same time for 3

" will be displayed on the sub-digital display for 3 seconds.

<~

Display Cause Countermeasure
E-Sht One or all of the judgement | Clear the load short-circuit.
(Flashing) | outputs are short-circuited. | (When the load chort-circuit
is cleared, the error will be
automatically recovered.)
E-EEP EEPROM destruction or Press the ENT Key for 3
(Flashing) data error seconds or longer.
Replace the Amplifier Unit if
the above countermeasure
does not solve the problem.
E-hEd The Sensor Head is Connect the Sensor Head.
(Flashing) disconnected or there is a Replace the Sensor Head if
Sensor Head error. the above countermeasure
does not solve the problem.
E-drK Incident level insufficient or | Optimize the gain setting or
(Flashing) distance measurement error | select the AUTO mode when
changing the gain setting.
E-brt Incident level saturation or | Optimize the gain setting or
(Flashing) distance measurement error | select the AUTO mode when
changing the gain setting.
E-LvL There is no workpiece within| Set the workpiece within the
(Flashing)  |the measurable range. measurable range.

The work leans.
The work in spot is distorted.

After 3 seconds, " j=p 1= "

complete the key lock releasing process.

will be displayed on the sub-digital display to

Note: The display priority is in descending order from the top of the above table when
more than one error occurs at the same time.

Error Displays during Numeric Value Setting

Note: The following operations are enabled while the keys are locked.
* Changing the mode switch
* Changing the threshold switch
* Releasing the key lock

This function resets all settings to their default values.

[Setting Procedure]

1 { | )

Set the mode switch to FUN and select " “jy=1::11=" on the main

Display Cause Countermeasure
ErrLh Attempted to set a numeric | Reset the threshold values.
(Flashing) value larger than the HIGH

threshold value to the LOW

threshold value.
ErrhL Attempted to set a numeric | Reset the threshold values.
(Flashing) value smaller than the LOW

threshold value to the HIGH

threshold value.
Errov The set numeric value is too | Input an appropriate numeric
(Flashing) large. value.
ErrUd The set numeric value is too |Input an appropriate numeric
(Flashing) small. value.

digital display.

Error Displays during Two-sensor Operation

Press the ENT Key for 3 seconds or longer.
! " will be displayed on the sub-digital display for 3 seconds.

I

After 3 seconds, " j=1-' "

to complete the initialization process.

will be displayed on the sub-digital display

Display Cause Countermeasure
E-dAt Two-sensor operation Confirm that the 1CH
(Flashing) communication data error Amplifier Unitisin T or
RUN Mode.
Check the connection
between the Amplifier Units.
Replace the Amplifier Unit or
the Calculating Unit if the
above countermeasures do
not solve the problem.
E-chL The Calculating Unit or an | Reconnect the Units and turn
(Flashing) Amplifier Unit became OFF two-sensor operation,
disconnected in two-sensor | then disconnect.Initialize the
operation. settings in F mode if the
above countermeasure is not
possible.
E - thk The thickness T is not set Set an appropriate thickness

(Flashing)

for thickness operation.

T.
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