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This Control Unit is specifically designed to control the light intensity of - - . - ‘
CCS LED Light Units. It is mainly used to control LED Light Units that LI & .Y s(a

are used-for machine vision and industrial inspections. 1. Important Injagmakon TRERITer S o. IS External Trigger -
Featu res 2. Namesgand Functions of Parts,. 2 10. Errors™-

Connect 24V DC Light Units and Spotlights: Use upto 4 channels. 3. lpstallation M4, Optional Accessories

The light intensity can be manually controlled with a switch on the front panel, gl OGO 230 ctulcshostndle
or externally controlled using a PLC or machine vision equipment. 5 What You'Camachieve with This Controlhit -- (3 13. Main Specificatio

Use PWM control to control the 24V DC Light Unit output at a frequency of 125 kHz. b 6:LightUnit Funetions - ] 14. Dimensions -

Data can be written in high-speed with parallel external control. 7eManualControl ---

Use external trigger inputs to turn Light Units ON and OFF, or to flash the strobe [* 3 Q- ontrol with SgNINglogals -
(for 24V DC Light Units only).

1 Important Information for Equipment ﬁ‘— R:ad before Use —

usage of the product may result in fire, electric shock, or other serious
damages. Observe the following precautions.

This product has been designed with full consideration of safety. Incorrect
A Caution

Do not connect any Light Units other than Do not bundle Control Unit cables with
CCS LED Light Units. Doing so may cause high-voltage lines or power lines. 0
overcurrent and the device may overheat or Allow leeway when installing the cables.
. . . . . . . . . Ignlte PROHIBITED MANDATORY
The following symbols are used in this instruction guide to indicate and classify the - ACTIONS

relative importance of warnings and cautions.

so may cause Control Unit failure. Control Unit ratings. Exceeding the ratings

Indicates that incorrect Indicates that incorrect may cause Control Unit failure
A WARNING usa‘ge rr)a}l resultin A Caution | usage may result in injury PROHIBITED M/‘x\»gﬁ;r’?skv
serious injury or death. or property damage.

Do not use user-made branch cables. Doing ® Use Light Units that are suitable for the

e

sunlight or in a high-humidity environment. manufactured by CCS. However, if the
Doing so may result in fire due to internal cable is too long, the light intensity will
temperature rise. PROHIBITED | decrease due to voltage drop caused by MANDATORY

Do not place the Control Unit in direct ® Use a standard Extension Cable that is

e

i i i i | indi i i ACTIONS
The following symbols in the instruction guide indicate and classify the precautions. the DG resistance of the cable.
% Always place the Control Unit on a stable and Always hold onto the plug or connector
% flat location. Not doing so may result in the ® when disconnecting the cables. Pulling on 0
PROHIBITED DISASSEMBLY DONOTTOUGH DO NOT SUBJECT MANDATORY Control Unit faII'mg or tqpplmg, WhICh'VH?y. Fhe_cable may_damage the cable and result
PROHIBITED ~ WITHWETHANDS  TO MOISTURE ACTIONS cause malfunction, accidents, or bodily injury. PROHIBITED | in fire or electric shock. MAAF::?:\OT,?SRV
These symbols indicate prohibited actions. This symbol indicates required actions.
Do not drop the Control Unit or subject it to Before moving the Control Unit, disconnect
impact. Doing so may cause Control Unit ® all connection cables. Damaging the cables 0
failure. may result in fire or electric shock.
PROHIBITED MANDATORY
ACTIONS
WARNING
A Do not bend cables or jam them between When mounting the Control Units in system
objects when wiring. Doing so may cause racks or cases, do not insert the screws
Do not disassemble or modify the Control Do not touch the plugs or switches with wet "Iﬁb Control Unit failure. more than 5 mm. Doing so may cause
Unit. Doing so may result in fire or electric hands. Doing so may result in electric shock. Q\ﬁ, proHIBITED | Short-circuits in internal components. MANDATORY
shock. DISASSEMBLY DO NOT TOUCH ACTIONS
PROHIBITED WITH WET HANDS
Make sure that the Control Unit is free of Before connecting or disconnecting cables, Do not intentionally short-circuit the positive Use a dry cloth to remove dust or other
moisture or any liquid. Doing so may result make sure that the power source is turned and negative output terminals. foreign matter from the electrodes. Failure to
in fire or electric shock. OFF. Not doing so may result in fire or do so may result in fire.
DO e | electric shock. MANDATORY PROHIBITED MANDATORY
ACTIONS ACTIONS
Do not touch the power cords during If abnormal condition occurs such as fuming, L . - "
lightning. This may result in electric shock. heat, smell, noise, or so on, stop using the Be sure ‘_0 use the Control U_mt within the Do not Wipe the_Conlro\ Unit with volatiles
o : range of input voltage. Applying the voltage such as paint thinner or benzene.
Control Unit immediately, and turn off the P N N o
N beyond the range may cause Control Unit Discoloration or deterioration of the Control
proHIBITED | POWer source. A fire or electric shock may  manpatory failure. PROMIBITED | (it surfaces may occur PROHIBITED
result if the Control Unit is kept used. ACTIONS g y .




2 Names and Functions of Parts

Setting Indicators Digital Display Setting Switch

BRT lit: The light intensity can be set. Displays the setting of the Press: Switches between the light intensity setting and lighting mode setting.
PLS lit: The lighting mode can be set. light intensity or the setting of Press for at least 2 seconds: Locks the settings.

LOCK lit: The settings are locked. the lighting mode. Rotate: Sets the light intensity or lighting mode.

Channel Selection Switch

Select the channel from L1 to L4. Only the channel - —)
on which Light Units are connected can be selected. \ \ PDS-5024-4T | |
The channels with same channel No. of 24V LIGHT

and HLV LIGHT are operated simultaneously.
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Channel Indicators

: |

. - o 0 O! HLY LK i)
The indicator for the selected channel will light. = S I ™ T Y = ==
When the L1 indicator is lit, the settings for the L1 Light [ (B2
Unit in the 24V Light Units (24V LIGHT) and the L1 Light oo L
Unit in the Spotlights (HLV LIGHT) can be changed. : w 2
External Control Connector (B3 OB
24V WEHT L4

For external control with parallel communications.

'
# @
Ch
B

Manual/External Mode Selector

Selects manual (MANU) or external (EXT) control mode
of the intensity.

Trigger Logic Switch
Selects the logic of the trigger signal.

Fan Air Inlet (Left side)
This is the air inlet for the cooling fan.

Terminal Block Terminal Block Cover / ' Output Connectors(24V LIGHT)
Connects the power source to the Control Unit. Attached to the Terminal Block in shipping. Connect these connectors to the 24V DC Light Units.
. (L1 to L4)
External Trigger Input Connector
Inputs the ON/OFF signal for ON/OFF Mode. Output Connectors (HLV LIGHT) | Fan Exhaust Outlet (Rignt side)
Inputs the trigger signal for Strobe Mode. Connect these connectors to the Spotlights. This is the air outlet for the cooling fan.
(L1 to L4)
3 Installation
A Do not place any objects within 20mm from the fan air inlets Securlng the Unit with Base Brackets (Accessones)
WARNING or fan exhaust outlets. Insufficient ventilation may cause
heat to accumulate inside the product and result in a fire. /\ caution Always use Base Brackets (model: BK-PD3) when securing the Unit at
its base. If it is secured without the Brackets, the Unit may be damaged.

Mounting the Unit to DIN Rail ED Removing the Rubber Feet from the Bottom of the Unit

B Mounting to DIN Rail Remove the screws that hold the rubber feet in place using a Phillips

screwdriver.
Hook the tab on the upper part of the Unit on the DIN rail and press the . .
Unit in the direction indicated by arrow 2 while pressing it in the direction B3 Securing the Brackets to the Base of the Unit

indicated by arrow 1.

B Removing from DIN Rail

‘ Press the Unit down in the direction indicated by arrow 3 and pull it out in
the direction indicated by arrow 4.

Secure the Brackets to the base of the Unit with the four screws that
come with the Brackets.

B) Securing the Unit with Mounting Screws

Secure the Unit in place with mounting screws. The mounting screws must
be provided by the user.

Mounting Removing

Ir ion screw holes
(Insert the screws to a depth of no more than 5 mm
and use a tightening torque of 0.3 N-m max.)

Rubber foot

M3 screws for the rubber feet

Screws for securing the Brackets to the mounting surface
(Prepare the mounting screws yourself according to the installation conditions.)

Holes for the mounting screws (4.5 mm dia.)

Rear DIN rail brackets x 2 > M3 screws for mounting the Brackets (M3, included with the Brackets)

Screws x 8
A\ caution Base Brackets Model: BK-PD3

® o Do not remove the DIN rail brackets. 70 5&\’6‘ (Unit: mm)
=== If they must be removed and attached 40202 > - 1
E again, make sure that you use the original | | o >
.
- = screws (or M3 x 4 mm screws). & @’ 'sbﬁ\
© o If other screws are used, they may 2 9 “"‘0‘5
TR, - &
short-circuit internal components and Y Py ‘\o\ 271

electric shock may occur. Includes two Base Brackets and

1) ‘ 59.3102 ‘ Q 5 ‘ four mounting screws (+ one spare screw)




4 Connec

Before connecting the Control Unit, make sure that the main
power source is turned OFF. Making connections with the
power turned ON may result in a fire or electric shock.

/\ WARNING

B} Connect the external control cable (Optional item, sold separately)

To perform external control, connect the external control cable to the external control connector.

ED Connect the LED light

Connect the connecting cable to the LED Light Unit to the output connector on the Control Unit.

An Optional External Control Cable (EXCB2-M20-3) and an Optional External
Control/External Trigger Input Cable (EXCB2-M10M20-3) is available.

(The external control and external trigger input can be connected with one cable.)
In case using a self-made cable, cable length should be within 3 m at maximum.

Connect 24V DC Light Units to the 24V LIGHT output connectors, and Spotlights to
the HLV LIGHT output connectors.

Connecting Removing Connecting Removing
Insert the connector to the Light Unit all the way in. Press the lock and pull out the connector. Press the connector in until it locks in place. Release the lock and remove the connector.
0]
)
@
B Connect the power cord 3 Connect the external trigger input cable (Optional item, sold separately)

To use ON/OFF Mode or Strobe Mode, connect the external trigger input
cable to the external trigger input connector.

Connect the power cord to the Terminal Block and the main power source,
then attach the Terminal Block Cover onto the Terminal Block.

The Control Unit will turn ON when power is supplied from the main power source.

When the Unit is ON, the digital display will light.
An optional External Trigger Input Cable (EXCB2-M10-3) (sold separately) is available.

In case using a self-made cable, cable length should be within 3 m at maximum.

Digital Display *Data that has been
The light intensity of the set is retained even
lowest channel is displayed. after the power is . .
tuned OFF  with Connecting Removing
(Display when no Light manual or external Press the connector in until it locks in place.  Release the lock and remove the connector.
Unit is connected) control.
@
ACaution e Be sure to connect cables properly with insulated M3 crimp < @
terminals (width: 6.2mm max.). l
Improper connections may cause fires or product failure.
e Pay attention to the polarity(+/-) when connecting the power cord.

5 What You Can Achieve with This Control Unit

Select the intensity control mode and lighting mode from the following Application Guide and proceed to the indicated reference items.
B Application Guide
q ) MODE A q
Intensity Control Intensity control External control of the intensity
S Mode i i i
Lighting Mode on the front panel =] using a PLC or image process device
() The Light Units are always ON. . T
T =
o - D
= To use external control in Continuous Mode, E -
7] To use manual control in Continuous Mode, refer to
g Power ON _,— refer to items n B , and B under |
= ower it , and d 7 Manual Control X
c Fover OFF H ems n B an Bun er 8 Control with External Signals . ' _—
= : =
5
Not lit. Lit. External Control Cabl
(S] (EXZB;-M;GJ)O e
The Light Units are turned ON or - _—
% OFF according to the external To use manual control in ON/OFF Mode, ' _im To use external control in ON/OFF Mode,
trigger signal input. ) #ads
E° ggersig P refer to items [}, [, and [E] under E - refer to items [} . . and [} under
w Photocoupler OFF b el |
[TH I | 7 Manual Control  JElalsl 8 Control with External Signals and
o Photocoupler ON FEER
—t * When the Trigger Logic 5 5 I-' "
=z Swiehs setfoHIGH 9 Inputting the External Trigger = 9 Inputting the External Trigger k
o Not lit. Not lit. ' External Trigger Input Cable . External Control / External
(EXCB2-M10-3) Trigger Input Cable
(EXCB2-M10M20-3)
The Light Units are turned ON for — I
; ) =
Py a set time after the external trigger To use manual control in Strobe Mode, i To use external control in Strobe Mode,
o signal is input. R
§ g & refer to itemsn,B, and n under E A refer to items n s B , B , and n under
Photocoupler OFF —_— i |
g Jeron | I 7 Manual Control  JEQk me 8 Control with External Signals and
2 * When the Trigger Logic I--Ic =
n Swichis setlo HIGH . O Inputting the External Trigger ! O Inputting the External Trigger I/
Not lit. - Not . . :g;;';;'g%‘;' Input Cable . External Control / External
(Only 24V DC Light Units can be set.) (Only 24V DC Light Units can be set.) e oniz0 s,




6 Light Unit Functions

This Control Unit can be connected to Light Units and Spotlights with 24V DC inputs. Connect 24V DC Light Units to the 24V LIGHT connectors and
Spotlights to HLV LIGHT connectors. The functions vary with the Light Units that are connected. Check the following table before using the Light Units.

M\l@@ w =
PD3-E024-4-PT . .
o [0 ” @ w - D G [ L—fe smMP-03v-BCx4
wsxQ Ll S GE@ -]-?ﬁ R EBHT * Rated capacity per connector: 3.9 W max.
9 2 @ .E“ HVLEHT 1 % i_ _i i_ _i (700mA max.)
LT3 E@ LN LN
D B SMP-03V-BCx4
——" 24v LI La
=D
Total for all connectorsx8
| ~— — * Total rated capacity: 46 W max.
I
*/—‘m
NS
D /
/
24V DC Light Units spotlights
Item 24V LIGHT HLV LIGHT e
. . . Spotlights:
Applicable illuminators HLV3-14, HLV3-2-1/2, and HLV3-22-2-1220 series
Light Units with 24V DC input voltage HLV2 series, HLV series* 10
*Not including HLV-27 series/HLV-14-R/
HLV-14-GR/HLV-14-BL/HLV-14-SW
Lighting method PWM control or lighting time control Variable current control 10
Lighting Continuous mode O O 5,6
mode
ON/OFF mode O O 56
Strobe mode O --- 56
Control Manual control @) O s
mode
External control O O 6,7
Rated capacity 46W max. Per connector: 3.9 W max. (700mA max.) 10
Lighting delay time Depends on the power consumption of the Light Units. | Depends on the light intensity of the Light Unit. 8
Channel selection Depends on which Light Units are connected/disconnected. | Only connected Light Units can be selected. 5
LT EE TG EES T Detected when connected for the first time. Detected at any time. 5
Power startup time 05s 3s 10




7 Manual Control

@ Make sure that the main power source is turned ON.
@ Set items n a and B when using Continuous Mode or ON/OFF Mode.”
@ setitems EB. 3. E). and 3 when using Strobe Mode.

* If you have changed the lighting mode from the default value, set it to “Continuous Mode or ON/OFF Mode” in item n

ED Setting the Manual/External Mode Selector to Manual

Set the Manual/External Mode Selector to MANU to
set Manual Mode.

MODE
Make sure that the LOCK setting indicator is
not light and that the trigger logic switch is set

to HIGH. Otherwise you may not be able to
perform the rest of this procedure.

B Selecting the Channel

Press the channel selection switch to select the channel to set (L1 to L4).
Only channels with Light Units connected to them can be selected.
(If a new Light Unit is connected, the lowest channel is automatically selected.)

Four channels from L1 to L4 are
allocated to the 24V LIGHT and HLV

Press.
LIGHT output connectors. When L1 is NV
selected, settings for the L1 Light Unit g\- A e =
for the 24V LIGHT connectors andthe  gH

HLV LIGHT connectors can be
changed. The 4 channels can be
controlled separately.

Precautions for Channel Selection

Only channels with Light Units connected to them can be selected. If a Light Unit is removed
without turning OFF the power supply, the channel for the Light Unit that is no longer connected
may be selected. This does not indicate a malfunction. Check the following table for details.

There is risk of fire or electric shock. Make sure that the power supply is turned OFF when
you connect Light Units or Spotlights.

24V LIGHT

The channel with the
disconnected Light Unit
can be selected.

Operation

The Light Unit was disconnected
without turning OFF the power supply.

HLV LIGHT

The channel with the
disconnected Light Unit
cannot be selected.

If there is an electrical connection,

the Light Unit will light.
(The channel can be selected.)

A Light Unit that is not
supported was connected.

The Light Unit does not turn
ON oran HLV ID error occurs.
(The channel cannot be selected.)

Connector Connection Example
[N

Channels L2 and L4
can be selected for the O N
following connections: CH SEL
HLV LIGHT: L4

and

24V LIGHT: L2 .

Channels L1, L2 and L3 L L2
; =D &

Y . L\l )
can be selected if the connections O \o\—\o\—\o\— Q@  HwLGHT g o
L L2 L3 L4

are changed to the following: 5%

Even if the Light Unit is disconnected,
the channel can be selected until ___ |
the power is turned OFF.

(The settings are also retained.)

HLV LIGHT : L3

and
24V LIGHT: L1 .

24VLIGHT |3 La

without turning OFF the power supply.

Setting the light Intensity
Press the setting switch to light the BRT setting indicator.

Turn the setting switch to set a value between 0 and 255.
(Default setting: @, Minimum: @), Maximum: E89)

B

. Ligh

Press.

L/
BRT o\-
Ps Q)

Lock Q)

(%)

Digital display 24VLIGHT 7 HLV LIGHT
000(7////] 0.4 (Dimly it) 0.0 (Not lit)
00177 ) 0.8 0.4
002 (7] 1.2 08
25415 4] 99.6 99.6
- EEB 100.0 100.0

* The light intensities are theoretical values.

* When the small value larger than or equal to 001 is set to the Light Unit connected to the
HLV LIGHT connector, depending on the model of the Light Unit and the cable length, the
Light Unit may not turn ON.

I Selecting the Lighting Mode
Press the setting switch to light the PLS setting indicator.

Turn the setting switch to select the lighting mode from Continuous Mode,
ON/OFF Mode, or Strobe Mode. (Default value: ([Fil)

Press.
BRT Q)
|
N
PLsQ) —
Lock Q)

) Selecting the Lighting Mode (Continued)

Continuous Mode
Turn the setting switch and set (il to turn ON the Light Units continuously.

ONIOFF Mode (If the external trigger is not used, the Light Units are ON continuously.)
Turn the setting switch and set [[§ilil to turn the Light Units ON and OFF.
The Light Units are turned ON or OFF according to the external trigger signal input.

Strobe Mode (if an external trigger is not used, the Light Units are OFF.)

To flash the strobe, turn the setting switch and select a setting from (S to
EZID (strobe time of 40 s to 40 ms). The Light Units are turned ON for the
period of time set on the setting switch after the external trigger signal is input.
The Strobe Mode can be set for 24V DC Light Units only.

Digital Display Status
F0O0 D Continuous Mode or ON/OFF Mode
FO1 40ps
Fo2(- ] 80ps
F03 (/) 120ps
Fo4 -] 200ps
FO5 [:] Strobe Mode 600us
(The Strobe Mode can be set

F06 C] for 24V DC Light Units only.) 1ms
Foz [ ] 4ms
Fo8 [~ []] 10ms
F09Y -7 20ms
F10 |- /] 40ms

For details on the external trigger input, refer to 9. Inputting the External Trigger.

B Locking Settings

When the setting switch is pressed for 2 ——

seconds or longer, the lighting mode and 8aT Q)

light intensity settings are locked, and the PsQ

LOCK setting indicator lights. (The set values Loc?lo'-
N

can be viewed.) Pressing the switch again for
2 seconds or longer releases the lock.



8 Control with External Signals
For the sequence of signal inputs, also refer to “Sequence Diagram for Writing Data” on the next page.

e Make sure that the main power source is turned ON.
o Set items n a and B when using Continuous Mode or ON/OFF Mode."
e Setitems [}, EA, ED. and B when using Strobe Mode.

* If you have changed the lighting mode from the default value, set it to “Continuous Mode or ON/OFF Mode” in item n

ED Setting the Manual/External Mode Selector to External B Setting the Light Intensity
Set the Manual/External Mode Selector to EXT to set There are 256 levels to the light intensity.
External Mode. The value set with external control is MODE Use pins 1 to 8 (BO to B7) of the external control connector.

Refer to the following table for the settings.

displayed on the digital display. ‘
* Although it is possible to set the external control setting even the

manual/external mode selector is set to manual mode, the setting Continue writing data. (COMMON) 13
will not be activated until the manual/external mode selector is set Input a signal to pin 13 (BRTWR) that turns ON 12
to external mode. the photocoupler for at least 50 ps. 8 7
6 5
: After that, turn the photocoupler OFF to complete writing. 4 3
B Selecting the Channel 2 1

Select the channel (L1 to L4) to set. Use pins 9 to 11 (Default setting:-, Minimum:-, Maximum:-) EXTERNAL
(CHSELO to CHSEL2) of the external control connector.
Refer to the following table for the settings. No. 8 7 6 5 4 3 2 1 Light intensity (%)
See “Sequence Diagram for Writing Data” on the next
(COMMON)
page, and hold the setting status of the channels 12 1 Digital display B7 B6 B.‘ ,& B1 BO 24V LIGHT HLV LIGHT
while writing the data in item B (or in items . and n ). 10 9
0|0 0 | 0 |0.4 (Dimlylit)| 0.0 (Not lit
No. 1 10 9 - ( yio ( )
Bit CHSEL2 CHSEL1 CHSELO - olo ololololol|1 0.8 0.4
L1 0 0 0
L2 0 0 1
=2 : : ! — - olololofofo]1]0 1.2 0.8
L4 0 1 1
0: Photocoupler ON, 1: Photocoupler OFF (Pins 100 to 111 are not valid.)
1T]/1(1}1]1(1]1]|0 99.6 99.6
Four channels from L1 to L4 are allocated to the 24V LIGHT and HLV - alalalalalalal4 100.0 100.0
LIGHT output connectors. When L1 is selected, settings for the L1 Light ’ ’
Unit for the 24V LIGHT connectors and the HLV LIGHT connectors can be * The light intensities are theoretical values. 0: Photocoupler ON, 1: Photocoupler OFF
changed. The 4 channels can be controlled separately. * When the small value larger than or equal to 001 is set to the Light Unit connected to the HLV LIGHT
connector, depending on the model of the Light Unit and the cable length, the Light Unit may not turn ON.

I Selecting the Lighting Mode

Select the lighting mode form Continuous Mode,

—
ON/OFF Mode, or Strobe Mode. —| o e o
] 18 17 Lighting mode
Use pins 15 to 18 (M0 to M3) of the external control connector. 16 58 15 Digital display M3 M2 M1 Mo
Refer to the following table for the settings. (Default setting: ) 14\_E
12— ¢ 0 0 0 0 Continuous Mode or ON/OFF Mode
Continue writing data comen et
ontinue writing data. a: o | o | o 1 | Strobe Mode (40ps)
Input a signal to pin 14 (TRGWR) that turns ON the ol
photocoupler for at least 50 ps. 0 0 1 0 Strobe Mode (80ps)
_

EXTERNAL

After that, turn the photocoupler OFF to complete writing. 0 0 1 1 Strobe Mode (120ps)

0 1 0 0 Strobe Mode (200ps)
Continuous Mode

Refer to the following table and set the lighting mode to Continuous Mode.

Strobe Mode (600ps)

ON/OFF Mode (If the external trigger is not used, the Light Units are ON continuously.)

Refer to the following table and set the lighting mode to ON/OFF Mode.
The Light Units are turned ON or OFF according to the external trigger signal input.

0 1 1 0 Strobe Mode (1ms)

0 1 1 1 Strobe Mode (4ms)

Strobe Mode (If an external trigger is not used, the Light Units are OFF.)

The strobe time can be set to between 40 us and 40 ms in Strobe Mode.
Refer to the following table for the settings.

The Light Units are turned ON for the set time after the external trigger signal is input.
The Strobe Mode can be set for 24V DC Light Units only.

1 0 0 0 Strobe Mode (10ms)

1 0 0 1 Strobe Mode (20ms)

EEEEEEEEREE
o
:
o
:

1 0 1 0 Strobe Mode (40ms)

For details on the external trigger input, refer to 9. Inputting the External Trigger. 0: Photocoupler ON, 1: Photocoupler OFF (Pins 1011 to 1111 are not valid.)




8 Control with External Signals (Continued)

B Input Signal and Photocoupler B Connector Layout
The input signal from the external control connector turns the photocoupler External Control Connector Plug Enlarged Cable Diagram
inside the Control Unit ON and OFF to set and write data. The input signal is
compatible with both the sinking and sourcing devices. fg Example: Pin No. 10, pink, red 1
For a sinking device, the photocoupler is OFF when the input signal is high, and 16
for a source type, the photocoupler is ON when the input signal is high. 14
12
Signal input Photocoupler 10
OFF 1 Pink Red1
inki 8
Sinking
ON 0 6
i ON 0 4
ourcing OFF 1 2
EXTERNAL
B External Signal Connection Example Cable
Sinking [EXCB2:M20-3  EXCB2-M10M20-3
External Circuits PD3 Control Unit S I S —
xte 1 BO Orange | Black 1 | Orange | Black 2
|_24vDC COMMON 2 B1 Orange | Red1 | Orange | Red 2
— | i 12 12kQ 9 g
Light intensity 3 B2 Gray |Black1| Gray |Black2
_—IIK sinpu‘ =0 : % * * ::[iI 4 B3 Light Intensity Gray Red 1 Gray Red 2
Transistor (NPN) 5 B4 Input (8 bits) White |Black 1| White | Black 2
open collector 6 B5 White | Red1 | White | Red2
7 B6 Yellow | Black 1 | Yellow | Black 2
Sourcing 8 B7 Yellow | Red1 | Yellow | Red 2
External Circuits PD3 Control Unit 9 CHSELD Channel Selection Pits || Bl ]| Pl || [FEE
10 CHSEL1 (3 bits) Pink Red 1 Pink Red 2
_| | | [R22ViDC COMMON _ 2 12k 1 CHSEL2 ! Orange | Black 2 | Orange | Black 3
Light intensity % 3 *"Iﬁl 12 COMMON Orange | Red2 | Orange | Red 3
;l‘ input BO 1 T~ 13 BRTWR Light Intensity Write Gray |Black2| Gray |Black3
Transistor (PNP) 14 TRGWR Lighting Mode Write Gray Red 2 Gray Red 3
S — 15 Mo White | Black 2 | White | Black 3
16 M1 Lighting Mode Value White Red 2 | White Red 3
Connection Specifications (for Each Terminal) 17 M2 Input (4 bits) Yellow | Black 2 | Yellow | Black 3
Rated Maxi Phot I Phot I .
inputavgltage inpﬁ?mﬁgﬂge ON voltggoe(;%ul\? gﬂrrent OFF vo\l‘;g%(;g)%%irurrent Response time 18 M3 Ye!low Red 2 Ye_llow Red 3
26.4V DC 14.4V DC min./ 5V DC max./ Refer to the Sequence Diagram L) Q5 Error Output ik Blacks2 Rink Blackis
: 1 mA min. 0.4 mA max. for Writing Data, below. 20 OE Pink Red 2 Pink Red 3

B sequence Diagram for Writing Data

*1

Channel Selection Input

CHSEL2 to CHSELO X L X L2
*1

Light Intensity Input
B7 to BO < Light intensity 1 Light intensity 2
*1 200 ps min. 300 ps min.
Light Intensity Write Input 50 ps min. 200 ps min.
BRTWR
Photocoupler OFF
A
*q Photocoupler ON - ------f--- -~ ------------- oo Y ’
50 ps min.
Lighting Mode Value Input
M3 to MO Lighting mode 1 Lighting mode 2
*1 200 ps min. 300 ps min.
Lighting Mode Write Input 50 ps min. 200 ps min.
TRGWR
P OFF
Photocoupler ON  ----------------------————————————- y A4
50 ps min.
L1(I2igr\;tl-sleet"\‘/;)lue Light intensity/lighting mode}1
50 pus max. '21 i

—> ;

L1(::g|;_l:; Eﬁ;r‘ﬁ'l)ue ‘ Ligh r‘ﬂensitylligh!ing mode,1
| For BRTWR: 350 ms max. 2 | |
{_For TRGWR: 100 ms max. !

L2 light set value . - H e e >
(24V LIGHT) Wg t intensity/lighting mode

! 50 ps max.

L2 light set value ‘ Light i ity/lighti 2
(HLV LIGHT) i Wg t intensity/lighting mode

| For BRTWR: 350 ms max. 2
i _For TRGWR: 100 ms max.

*1 These items correspond to the items on the previous page.

*2 The response times of the 24V LIGHT and the HLV LIGHT connectors are very different. If the data is rewritten during the response time for the light set value, the start of the rewrite that was

input again is reset as the starting point.



9 Inputting an External Trigger

B Input Signal and Photocoupler B Lighting Delay Time
The input signal from the external trigger input connector can be used to control the The lighting delay time for lights connected to 24V LIGHT connectors depends on the power
photocoupler inside the Unit to turn the LED Light Units ON and OFF or to control consumption of the Light Unit. The lighting delay time for Spotlights connected to HLV LIGHT
strobe timing. The operation depends on the setting of the trigger logic switch. depends on the intensity of the Spotlights. Refer to the following graphs and tables.
Tngg:,‘;ttﬁglc Input signal || Photacoupler ou/oodzp . The data in the graphs show r-eference value? when-a Light Unit or Spotl-\ght with a 5-m cable is u-sed.-(The values are for reference only.)
Power Consumption vs. Lighting Delay Time Characteristic (24V LIGHT)
HIGH OFF Light Units ON Light Units ON for the set time.
alicld LOW ON Light Units OFF No change 10
HIGH OFF Light Units OFF No change
Lo LOW ON Light Units ON Light Units ON for the set time.

D External Trigger Signal Connection Example

Lighting Delay Time (us)
© = N W Hd OO N ®® O

External Circuits PD3 Control Unit
Transistor (NPN) 12kQ
open collector Light Unit ON/OFF =
control input L1 1 =3
| 24vDC COMMON 10 20 30 ] 40 50
‘ I 10, Power Consumption (W)

Connection Specifications (for Each Terminal) 1ow ‘ 20w ‘ 3w ‘ 4w ‘ 46w ‘
Rated Maximum Photocoupler Photocoupler S eI (e} 6us ‘ Tus ‘ 8us ‘ s ‘ 9.6ps ‘

input voltage input voltage ON voltage/ON current  OFF voltage/OFF current Response time

26.4V DC 14.4V DC min./ 5V DC max./ Refer to the Trigger Input Light Intensity vs. Lighting Delay Time Characteristic (HLV LIGHT)

1 mA min. 0.4 mA max. Sequence Diagram, below.
5000
4500 \\
B Connector Layout Z 4000 ‘
- 2 3500
External Trigger Input able 3000 l
Connector Plug (EXCB2-M10-3/EXCB2-M10M20-3) Z 2500
9 75 31 Wire color  Marks g
\rribin/ P— . O 2000
== 1 Light Unit ON/OFF control input (L1) Orange Black 1 £ 1500
I | J::P I | I 2 Light Unit ON/OFF control input (L2) Orange Red 1 -'g 1000
T 3 Light Unit ON/OFF control input (L3) Gray Black 1 3 00 \
10 8 6 4 2 - - - 5 ~1
4 Light Unit ON/OFF control input (L4) Gray Red 1 0
Enlarged Cable Diagram | 5t09 Not used. 0 20 40 60 80 100
Example: Pin No. 10, pink, red 1 10 COMMON+ Pink Red 1 Light Intensity (%)
-
° WL T 10% | 20% | 30% | 40% | 50% | 60% | 70% | 80% | 90% [ 100% |
Pifk  Red 1 LD ) 610ps | 260ps | 180ps [ 130ps | 110ps | 82us | 73ps | 65ps | 60us | 55ps |

D Trigger Input Sequence Diagram

® A pulse width of ON signal shall be 10us or more. The Light Units will be truned on for at least 40us, even when the input ON signal is less than 40us.
® If another trigger is input before the Light Unit turns OFF in Strobe Mode, the starting point of the reentered trigger is taken as the start time and the strobe light continues for the set time from that point.

ON/OFF Mode Strobe Mode (Only 24V DC Light Units can be set.)

® Trigger Logic Switch Set to HIGH TRIG H/L
From the point where the photocoupler goes OFF, the Light Units are
turned ON for the set time (40 ps to 40 ms).

@ Trigger Logic Switch Set to HIGH
The Light Units turn ON when the photocoupler is OFF, and OFF
when the photocoupler is ON.

' 10 ps min. ' .
Photocoupler OFF — - — S — T T— 10 ps min.
ﬁ Photocoupler OFF - - - -
Photocoupler ON ; ]
; ‘ Photocoupler ON
‘ 4Opsmin. i

' 40 ps to 40 ms :

Light Unit status [ Not it Uit Not lit ] Light Unit status [ Not it Not lit

Refer to “Lighting delay time”. Refer to “Lighting delay time”.

® Trigger Logic Switch Set to LOW TRIG H/L ® Trigger Logic Switch Set to LOW TRIG H/L
The Light Units turn ON when the photocoupler is ON, and OFF From the point where the photocoupler goes ON, the Light Units are

when the photocoupler is OFF. turned ON for the set time (40 ps to 40 ms). oW

10 ps min. . 10 .
Photocoupler OFF f Ms min.

Photocoupler OFF

Photocoupler ON - - -

Photocoupler ON - - - -

40 ps min.

Light Unit status [*Not lit Not lit

Refer to “Lighting delay time”. Refer to “Lighting delay time”.

Light Unit status | Not lit Not lit

40 ps to 40 ms




If an internal error occurs in the Control Unit, it is displayed on the digital display.
Refer to the following table and clear the error before using the Control Unit again.

Digital display Error Status  Clearing the error Recovery method
Overcurrent Error Check the rating of the Press and hold the
Th ¢ {ion of the Licht Output is | LED Light Unit. Connect setting switch o
€ current consumption ofthe LIght | stopped. | an LED Light Unitthet is : cle?he o
Unit exceeded 107% of the rating. within the rafing. 4 power.
Doing so may cause
. Py hold th
Fan Stop Error Output is | product failure. ress and ‘Od ©
stopped. | Consuitaccs | Seting switch or
The fan has stopped. . _ cycle the power.
representative.
HLV ID Error
A Spotlight outside the ID range was
connected to an HLV LIGHT connector.
If the channel that is connected to a Spotlight that is
outside the D range is selected, an error will be displayed.
OR Check the Spotlight
-If no Light Unit has ever been eck he Spo |.g ) .
connected to the same channel in the 24V Normal Connect a Spotlight | Operation recovers
LIGHT connectors, EId will be displayed that is supported by automatically.
the Control Unit.
i -Ifa Light Unit is connected to the
(Example display) | same channelin the 24V LIGHT connectors,
Period OO0 is displayed. (‘1010 is the set value.)
Light Units that are connected to 24V
LIGHT connectors can be set normally.
Error Output

The error status is output from pins 19 and 20 of

the external control connector. (This applies only

to overcurrent errors and fan stop errors.)
Normal operation Error

Pins 19 and 20 are open. | Pins 19 and 20 are closed.

Signal Specifications

Rated input voltage: 24V DC
Maximum input voltage: 26.4V DC
Load current: 10 mA max.

Leakage current: 50 pA max.

PD3 Control Unit

Error External Circuits
Output Iw%_\%otocoupler "
Circuit T YW
Example S48

i Il

Error Output
ocC
19
Error Output | Load "U"ED

1

1]

11 Optional Accessories (Sold Separately)

External Control Cable

External Trigger Input Cable

S
10-pole MIL connector

20-pole MIL connector 1/9'

30005

6.2 dia.

20-pole MIL connector

(Unit: mm)

Model: EXCB2-M20-3

A\ Cut off on one end

Connector: XG4M-2030-T (manufactured by OMRON)

3000

VModel: EXCB2-M10-3

A Cut off on one end

10
21D-pole MIL connector

5.2 dia.

Connector: XG4M-1030-T (manufactured by OMRON)

30005

sty

1

6.9 dia.

External Control/Externa W Common)  Model: EXCB2-M10M20-3

W\ Cut off on one end

External control connector: XG4M-2030-T (manufactured by OMRON)
Trigger input connector: XG4M-1030-T (manufactured by OMRON)

Troubleshooting

If you have any problems during product usage, please look up the cause in this chart. If the situation does not improve, or an unexpected situation
occurs, please contact CCS Inc.

Symptom Items to chec Symptom Items to check for fixing the problem Re:,earge:ce
Lights not Are all power sources turned ON? External light Is the external control cable inserted firmly into the 3
illuminating. intensity control external control connector and an external device?
Is the LED light cable inserted firmly into the output connector? 3 is not possible.
Are the external control cable and external device wired
Is the power cord connected properly to the teminal block 3 correctly? . . »
and the main power source? Check the connector configuration and correct the wiring. 7
Both sinking and sourcing input signals are supported,
Does the digital display show an error? but the signal inputs are different.
Check the error display. 9 Check the external signal connection examples.
. . K Is the signal setting correct?
Lz:nneggf;cg;':éi thftitggtnc}nﬁ.onnected fo the output 4 Check the setting method and sequence diagram. 6! 7
Did you perform a write operation?
Is the output connector the correct one for the connected N . P . 6,7
Light Unit? Connect 24V DC Light Units to the 24V LIGHT 4 Perform a write operation after you set the light intensity data. ’
connectors and Spotlights to HLV LIGHT connectors. Unable to turn the | Is the external trigger input cable inserted firmly into the
. Light Unit ON and | external trigger input connector and an external device? 3
Is the lighting mode set correctly? OFF or use strobe
Set the lighting mode to FOO for Continuous Mode or 5,6 control. Are the external trigger input cable and external devices
ON/OFF Mode. wired correctly? 8
Check the connector configuration and correct the wiring.
Does the logic of the trigger signal match the trigger 8
signal setting switch? Is the lighting mode set correctly?
Set the value to FOO for ON/OFF Mode. 5,6
Is the external trigger input OFF (in ON/OFF Mode or Strobe 8 Set the value to FO1 to F10 for Strobe Mode.
Mode)? Check the setting method and sequence diagram.
Is the signal setting correct? 8
Light intensity Is the manual/external switch set correctly? Check the setting method and sequence diagram.
control is not Set it to MANU to operate manually and to EXT for 5,6 R - -
possible. external control. If you are using Strobe Mode with external control, did
you perform a write operation? 6, 7
Is an appropriate Light Unit connected to the output 4 Perform a write operation after you set the lighting mode.
s h N
connector? Check the Light Unit. Malfunctioning. Plea§e use designated power sources with stable voltage.
Is the output connector the correct one for the connected nggs%glz\ﬁ%izﬂurces with inverters, motors, etc., may -
Light Unit? Connect 24V DC Light Units to the 24V LIGHT 4 .
connectors and Spotlights to HLV LIGHT connectors. Do not bundle product cables with high-voltage lines or power
lines. Doing so may cause the product to malfunction. Keep -
Have the wrong channels been selected? 56 the product cables as far away from such lines as possible.
Check the channels whose lights are to be controlled. ’
- - Fuming, extreme There is a possibility of product failure. Please stop usage
Is the setting switch locked? temperature, smell, | immediately and turn OFF the power switch.
Press and hold the setting switch for more than two 5 noise, or other Please do not attempt to use or repair the product, since it =
seconds to release the lock. abnormality. is dangerous, but contact CCS Inc.




13 Main Specifications

14 Dimensions

Product name

Control Unit for LED Light Units

Model name

PD3-5024-4-PT(A)

Rated capacity

46 W max. for 8 connectors total

Input voltage (rated) 24V DC
Input voltage (range) 21.6t026.4VDC
Power consumption (typ.) 52W
Rated output voltage 24V DC

Operating temperature and humidity

Temperature: 0 to 40°C, Humidity: 20% to 85% (with no condensation)

Storage temperature and humidity

Temperature: -20 to 60°C, Humidity: 20% to 85% (with no condensation)

Vibration resistance

Acceleration: 19.6 m/s?, Frequency: 10 to 55 Hz, Cycles: 3 minutes,
Sweep cycle: For 1 hour each in X, Y, and Z directions

Cooling method

Forced air cooling

CE marking

EMC standard: Conforms to EN 61326-1 Class A

Input connector

24 VDC input: 2-pin Terminal Block x 1

External control connector

Trigger input: MIL connector (MIL-C-83503 compliant), 10-pole
For setting the light intensity/lighting mode: MIL connector (MIL-C-83503 compliant), 20-pole

Material and surface processing

Material: Aluminum and resin, Surface processing: Blue alumite

Weight

850 g max.

Accessories

Base Brackets x1 set, Instruction Guide x1

Specifications for Different Output Connectors

Input type 24V LIGHT HLV LIGHT
Applicable 24V DC Light Units Spotlights:
iluminat HLV3-14, HLV3-2-1/2, and HLV3-22-2-1220 series
llluminators HLV2 series, HLV series*
*Not including HLV-27 series/HLV-14-R/
HLV-14-GR/HLV-14-BL/HLV-14-SW
Rated capacity 46W max. Per connector: 3.9 W (700mA) max.

Lighting method

PWM control (125kHz) or
lighting time control

Variable current control

Light Unit Detected when connected Detected at any time.
connection detection for the first time.

Power startup time 05s 3s

Output SMP-03V-BC SMP-03V-BC
connectors (J.S.T. Mfg. Co., Ltd.) x 4 (J.S.T. Mfg. Co., Ltd.) x 4

(Unit: mm)
Front View ‘ 197 ‘
m’
(& &
= o8n
< 8 “ -
Qs =0 @0
=0 o8n
Q|
; H =1
Y — -1 J i
Bottom View
(6)

Side View (13.7) 82.6 (8

I Do not use the product in the following situations.
® Under conditions or in an environment not described in this instruction guide.
® In nuclear energy control systems, railroad systems, aviation systems, vehicles, combustion equipment,
medical equipment, amusement machines, or safety equipment.
@ In applications involving serious risk to life or property, particularly applications demanding a high level of safety.

® Contents of this Instruction Guide may be changed without prior notice.
@ |llustrations used in this Instruction Guide may differ from actual products.
® CCS maintains the copyright on this Instruction Guide. Unauthorized transfer or reproduction is strictly prohibited.

€S ccsinc.
Copyright® 2018 CCS Inc. All Rights Reserved.

Descriptions in this instruction guide are based on information available as of March 2018.  KZ04000-T001-007

http://www.ccs-grp.com/
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