TCD220048AE Avtonics

Laser Displacement Sensors
- Amplifier unit

BD Series
PRODUCT MANUAL

For your safety, read and follow the considerations written in the instruction
manual, other manuals and Autonics website.

The specifications, dimensions, etc are subject to change without notice for product
improvement Some models may be discontinued without notice.

Features

« Reference distance :30/65/100/300/600 mm

« Easy maintenance with detachable sensor head/amplifier unit

« Maximum resolution: 1 pm (vary by model)

+ Accurate measurement with minimal influence from target color or material

« Interconnection of up to 8 sensor amplifier units
:Mutual interference prevention function and auto channel sorting

« Various calculation functions supported (addition, subtraction, average)

« Various filter functions for stable measurement (movement average, differential,
median)

« Auto sensitivity adjustment (1-point, 2-point teaching)

+ Dedicated software provided (atDisplacement)

« DIN rail and wall mount support (bracket accessory required for wall mount)
« Sensor head: IP67 protection structure

% Sensor head model BD-300 / 600 / 030R / 065R / 100R supports only over 5.0 firmware
version of the amplifier unit (BD-A1).

C€ 5 s EAL

Safety Considerations

« Observe all ‘Safety Considerations’ for safe and proper operation to avoid hazards.
« A\ symbol indicates caution due to special circumstances in which hazards may occur.

A Warning Failure to follow instructions may result in serious injury or death

01. Fail-safe device must be installed when using the unit with machinery that
may cause serious injury or substantial economic loss.(e.g. nuclear power
control, medical equipment, ships, vehicles, railways, aircraft, combustion
apparatus, safety equipment, crime/disaster prevention devices, etc.)
Failure to follow this instruction may result in personal injury, economic loss or fire.

02. Do not use the unit in the place where flammable/explosive/corrosive gas,
high humidity, direct sunlight, radiant heat, vibration, impact or salinity
may be present.

Failure to follow this instruction may result in explosion or fire.

03. Do not disassemble or modify the unit.

Failure to follow this instruction may result in fire.

04. Do not connect, repair, or inspect the unit while connected to a power

source.
Failure to follow this instruction may result in fire.

05. Check ‘Connections’ before wiring. [Amplifier unit]

Failure to follow this instruction may result in fire.

A Caution Failure to follow instructions may result in injury or product damage

01. Use the unit within the rated specifications.
Failure to follow this instruction may result in fire or product damage.

02. Use a dry cloth to clean the unit, and do not use water or organic solvent.
Failure to follow this instruction may result in fire.

Cautions during Use

« Follow instructions in ‘Cautions during Use’. Otherwise, it may cause unexpected
accidents.

« The power supply should be insulated and limited voltage/current or Class 2, SELV
power supply device.

« Do not install where strong magnetic or electric field exist. Otherwise, the resolution
may be adversely affected.

« Mutual optical interference between laser sensors and photoelectric sensors may
result in malfunction.

« Mutual optical interference between laser sensors may result in malfunction.

» When connecting DC relay or other inductive load to the output, remove surge by
using diode or varistor.

« Wire as short as possible and keep away from high voltage lines or power lines, to
prevent surge and inductive noise.

« For the optimized performance, it is recommended to measure after 30 minute from
supplying power.

« When detecting with the maximum sensitivity, an error may occur depending on each
characteristic deviation.

« This unit may be used in the following environments.
- Indoors (in the environment condition rated in ‘Specifications’)
- Altitude max. 2,000 m
- Pollution degree 3
- Installation category Il



Product Components

« Amplifier unit
« Instruction manual

« Fixing bracket (BK-BD-C)
« Side connector

Sold Separately

« Laser displacement sensor communication converter: BD-C Series
« Fixing bracket (BK-BD-C)

Manual

For proper use of the product, refer to the manuals and be sure to follow the safety
considerations in the manuals.
Download the manuals from the Autonics website.

Specifications
Model BD-Al

B — : y -
Power supply 10 - 30 VDC= £10% (when connecting BD-C, communication

converter, 12-30 VDC=)

Power consumption® | < 2,800 mW (30 VDC=)

Hold trigger, Output reset, Laser OFF, Zero-point adjustment,

Control Input BANK-A/B combinations : No-voltage input

Unit Descriptions
1. PV display (red)
Displays PV (present value),
calculating result (when using
4 calculation), parameter name
(when setting parameter).
5

2. SV display (green)
Displays SV (setting value),
parameter setting value (when
setting parameter).

3. SV display recognition indicator (green) 7. Zero-point adjustment setting key
HI: HIGH judgment value [ZERO]

LO: LOW judgment value
RV: Real distance value
ANALOG: Analog output

8. Mode setting key [MODE]

9. Direction key [d], [P], [A], [V]
4. Judgment indicator
HI (red) / GO (green) / LO (red) 10. Status indicator (green)
CALC: Calculation indicator
RANGE: Turns on within measurement range,

Turns off when out of range or laser emission

5. Alarm indicator (red)

6. Emission optimization setting key stops
[AUTO] LASER: Laser emission indicator
Control Output Diagram

B Judgment (HIGH, GO, LOW) and alarm output

::I‘:;g;;ggt/fgw)m NPN or PNP open collector (load current: < 100 mA)

Alarm output NPN or PNP open collector (load current: < 100 mA) « NPN open collector output
Voltage: -5-5V,0-5V,1-5V o,

Analog output (resistance: 100 Q, % 0.05% F.S., at 10 V)

Current: 4 -20 mA 4 -20 mA
(load resistance: < 350 Q, & 0.2% F.S., at 16 mA)

Residual voltage NPN: < 1.5V, PNP: < 2.5V

Reverse polarity protection circuit, output over current (short-

Protection circuit S PG
circuit) protection circuit

Response Time 0.33/05/1/2/5ms

[BD-030 /065 / 100 / 030R / 065R / 100R] 1 pm

e, Iy i (BD-300 / 600] 10 i

Display type 11 segment (red, green), 6-digit, LED

[BD-030 /065 /100 / 030R / 065R / 100R] % 99.999 to & 99 mm
(4-step paramete set)
[BD-300/ 600] % 999.99 to & 999 mm (3-step parameter set)

Display range **

Display period ~ 100 ms

1 ion resistance =20 MQ (500 VDC= megger)

- — P T
Noise immunity Square shaped noise by noise simulator (pulse width: 1 ps) &

500V
Dielectric strength Between the charging part and the case: 1,000 VAC~ 50/60 Hz for
1 minute
Vibration L5mm amplitude at frequency of 10 to 55 Hz in each X, Y, Z
direction for 2 hours
Shock 300 m/s” (approx. 30 G) in each X, Y, Z direction for 3 times
Ambient temperature | -10 to 50 °C, Storage: -15 to 60 °C (no freezing or condensation)
Ambient humidity < 85%RH, Storage: < 85%RH (no freezing or condensation)
Material Case: PC, Cover: PC, cable: PVC

Supported sensor head | Sensor head (BD-[J)*

Supported
comunication converter

Communication converter (BD-C)*

Protection structure IP40 (IEC standard)

Certification C€ g5 s FAI

Unit weight (packaged) | ~ 126 g (=~ 228 g)

01) Power to the load is not included.

02) Sensor head model BD-600 displays values per min. display unit (10 pm) but actual value is increased/
decreased per 20 pm.

03) Setting range is assigned automatically when connecting sensor head.

04) Sensor head model BD-300 / 600 / 030R / 065R / 100R supports only over 5.0 firmware version of the amplifier
unit (BD-A1).

05) The communication converter (BD-C) over 5.0 firmware version of supports only over 5.0 firmware version of
the amplifier unit (BD-AL).

Dimensions

« Unit: mm, For the detailed drawings, follow the Autonics website.
Fixing Bracket (BK-BD-C)

s

30 87.35

s B:@):-

35mm
DIN rail

371

« PNP open collector output
— &

< 100 mA

CIRCUIT
CIRCUIT

30VDC= T

B Analog output

« OCP (Over Current Protection), SCP (Short Circuit
Protection)

« The control output is abnormal when the control output
circuit is shorted or over current is supplied.

Installation Step 1. Installation Precautions

« Do not supply the power when adding amplifier unit.

+ Supply power to each connected amplifier unit at the same time.

« Up to 8 amplifier units can be connected

+ The function can be set using the master amplifier unit, and measurements are
made according to the corresponding setting value.

+ Only 1 calculation function can be performed per 1 group of mutually connected
amplifiers.
When the calculation function is activated, the SV of the slave units are disable and the
mutual interference prevention function for sensor heads is executed automatically.

+ Check the compatible firmware version when connecting the sensor head or
communication converter to the amplifier unit.

Installation Step 2. Connect amplifier unit

side.
2. Connect the side connector to the units.
3. After mounting amplifier unit on DIN
rail, push it to arrow direction tightly.
« In case of disconnecting, follow the
upper sequence reversely.

B Distinguishing master/slave amplifier units

When the power cable direction is down, the amplifier at the left end is the master unit,
and the channel number of slaves increases sequentially to the right.

« Max. 8 units

\

Master Slave

SLAVE 7

N A L (I V) |
T T T



Installation Step 3. Installation
B DIN railinstallation

« Installation

1. Insert the bottom holder of amplifier unit to
35 mm width DIN rail.

2. Push the front part of the unit to arrow
direction to mount.

Parameter Setting

«+ Some parameter are activated / deactivated depending on other parameters.

« [MODE] key: Enters parameter group, save and return to the upper step (over 3 sec)
(], [P] key: Changes parameter group, parameter
[A], [W] key: Changes setting value of parameter

« Some parameters/functions only support only over 5.0 firmware version.

« Some default value is varied by connected sensor head model.

B Parameter group 1

B Parameter group 2

= Parameter Display |Default Parameter Display |Default
v ==l Response time R5Pd|Variedmodel  Calculation CALL ofF
Remove Teaching mode SENS (PNE - Gain GRIN |
Output type NoNC No  Filter FILEER AvF
? ® — 7 PV displ di 5F SENdD  Samples f
Z — 1. Side amplifier unit to (@ direction. vdisplay L2 L asg:; ‘e; or Ay F 6
2. Pull the assembly part to (@ direction to D\.Sptayd@f \ dat |Varied model Sampg\esgfor
detach. Emayscae ow Heso| . i MEdi AN of F
Display scale high R Varied model g g Hold afF
limit st Hold timinginput | Hat d E-ih
B Mounting with bolt Hysteresis HYS |Varied model  Auto trigger level ALLY 0
L . . . S Analog output e Auto trigger .
+ Mounting is possible by using bracket. The method of mounting and detachingis as scale %W Nr?wit H-AN Voried ol hysterefé AEHYS5 |Varied model
same as DIN rail. Analog output AN Timer E-Mod ofF
scale high limit Timer value EiME i
Error output
A A . ERRoUE KEEFR
Installation Step 4. Connection displacement oY
Fixed error output FI xoUE |Max value
« Supply power after installation. _Analog ) :
Fixed erroroutput | ., , , -
Color | Description Item _Judgment Fikoue Go
Brown | Power: 10-30VDC= Offset oF F5EL |Varied model
Power
Blue Common GND (Input/Output/Power) B Parameter group 3 B Parameter group 4
Black HIGH judgment output Parameter Display |Default Parameter Display |Default
Orange | LOW judgment Output External input 1 d-i N oF F Display direction di R |Normal
Gray GO judgment Output Output External input 2 d-1Ne oFF Bank bBANK bANK -0
Green Alarm output P External input 3 d-! N3 oF F Saving mode SAVE of F
White Analog output External input 4 d-1 N oFF  Lock mode LolK ofF
Shield | Analogoutput GND*” Initialize PN E afF
Pink External ?nputl Ecternal input L:
Yellow | Externalinput2 OFF, Hold trigger, Output reset, Laser | External Error
Red External input3 OFF, Zero-point adjustment, BANK- | input
- A/B binati
Purple | Externalinput4 /B combinations In error status, ‘ERROR’ is displayed on PV display.

01) Itis needed to distinguish from common GND.

Display & Mode Setting when Power is ON

« Setting control output type when connecting a sensor head and supplying power at
the first time, or replacing a sensor head.

- [A], [W] key: Changes setting value, [MODE] key: Saves the setting value and move to
the next

« For details of Mode setting and parameter, refer to the user manual.

+ The firmware version information displays right after supplying the power.

Deal with an error by referring to the below solution of each setting value SV display.

Parameter Display | Default | Description
Version information VER| Version| Displays firmware version
Control output type ol NPN | NPN, PNP
Analog control OFF,4-20mA,0-5V,1-5V,-5-5V
8 A-ouUt oF F |« After 'OUT.SET flashed 3 times and it returns
output type
to the run mode
Mode Setting
Change SV display
[/ »] Y m
[€/P]over3sec - Key lock
Completed: OK Marked and
Emission return
[AUTO] over 5sec optimization Failed: Return after displaying -
FAIL, please try again.
Zero-point ZERO — Return after
[ZEROJ over2sec adjustment displaying 0000 -
[MODE]+ [A] _, HIGH sensitivity
over 2 sec adjustment (MODE] key within 2 sec 5
witni
RUN| 110DE}+ (W] _,  LOWsensitivity / RUN
over 2 sec adjustment
[MODE] within2sec = AU STy Auto -
(Teaching)
PV display: OUT.SET
[MODEJ+[AUTO] _, Control/Analog SV display: After 'END'is
over 2 sec output type flashed 3 times and it returns
automatically
[A] — HIGHPEAKvalue [ /p / W/ A]orauto after o
v — | LOWPEAKvalue nokeyinputfor5sec
[MODE] over2sec - Parameter group [MODE] key over 3 sec -

sV q
display Output |Causes Troubleshooting
Disconnection of sensor | Check the connection between sensor head and
HERdJ o] head/amplifier unit/cable |amplifier unit.
Sensor head malfunction | Check the disconnection of sensor head cable.
Perform the above items and supply the power
again.

LASER 0 Malfunction of emission | !fthe problem is not resolved after the above items
are performed, it is judged that the sensor head is
defective and needs to be replaced.

dARK Not existing the object or

RANGE - background in maximum | Adjust the distance between sensor head and object

"o measurementrange in the maximum measurement range.

bR GHE - Over receive the light

- In status of display Return to status of present value display available.
unavailable
Amplifier unit memory Turn off the power, check the connection of sensor
malfunction head, and supply the power again.

A-MEM 0 (EEPROM cannot be Executes the initialize function in parameter group 4.

e refreshed due to exceeding | If the problem is not resolved after the above items

the number of recording | are performed, it is judged that the amplifier unitis
over 1 million times) defective and needs to be replaced.
Turn off the power, check the connection of sensor
head, and supply the power again.

H-MEM 0] rsne;?‘%?;sg memory If the problem is not resolved after the above item
is performed, it is judged that the amplifier unit is
defective and needs to be replaced.

Poor connection between After turn off the power, check the connection
Mp T i ;

AMP-C 0] amplifier units bet\(veen amplifier units, and supply the power
again.

Update the compatible firmware version to the
correspond devices according to the judgment

VER o Firmware version indicator turns ON.

! incompatible (HI: Sensor head / GO: Amplifier unit / LO: Comm.
converter)

Please contact customer service center for update.
Disconnection of the After turn off the power, check connection of HIGH
olt (¢} judgment output (black)/GO(gray)/LOW (orange) wire, and supply
the power again.
After turn off the power, check the connection of
sensor head, and supply the power again.

AMP 6] Amplifier unit error Ifthe problem is not resolved after the above items
are performed, it is judged that the amplifier unitis
defective and needs to be replaced.

cuR 0 Over current of output Check the load of output is specification range.

oLy terminal Check the output is contacted other wire or frame.
Poor connection between | After turn off the power, check the connection

AIF 6] amplifier units or between amplifier units or communication module,

communication module |and supply the power again.

18, Bansong-ro 513Beon-gil, Haeundae-gu, Busan, Republic of Korea, 48002
www.autonics.com | +82-2-2048-1577 | sales@autonics.com
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