Owner's Manual

Model CF2000

DC Regulated, Light Feedback
Fiber Optic Lightsource with
Computer Controlled

8 Position Filter Wheel

8 Position Selectable Filter Wheel - Extremely Stable Light Output (0.1%)
150 Watt Tungsten Halogen Lamp - Remote Intensity, Power and Status
Reliable Linear DC Regulation - RS-232 and RS-485 Interface
Proprietary Light-LockO Closed Loop - Lamp Calibration Feature

Light Feedback System

~
CAUTION: To reduce risk of electric shock, do not operate in wet or
" damp uoreas. Disconnect power before relamping or servicing.

J
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WARNING: To prevent risk of fire or burns, replace only with fuses and
" lamps listed on rear of unit, Let lamp cool hefore relamping.
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CAUTION:

Safety Instructions

Read all of these instructions before operating the unit.
Follow all warnings and instructions on this piece of equipment
Failure to use this equipment in the manner specified in this manual may cause the protection

features of the unit to be impaired.

Retain Instructions - All  safety and operating
instructions should be retained for future reference.

Follow Instructions - All  operating and use
instructions should be followed.

Water and Moisture - The unit should not be used
near water, or in any area where excessive moisture
may come in contact with the unit.

Eau Et Moisissure: Le systéme ne doit pas
étre utilisé prés de I'eau, ou dans un
environement ou la moisissure pourait venir en
contact avec le systéme.

Mounting - The unit should be mounted horizontally
on a surface or platform, or vertically via fixture only as
recommended by the manufacturer. Never mount
with fiber receptacle pointing down.

Ventilation - The unit should be positioned such that
its surroundings do not interfere with its proper
ventilation. Ensure that there is adequate air flow
below (intake) and in the rear (exhaust) of the unit.

Heat - The unit produces heat and infrared radiation.
Do not place flammable materials on or near the unit
at any time. Keep unit away from other sources of
heat. The Lamp housing is marked with a HOT
SURFACE CAUTION label to prevent accidental
contact with it before it cools. Always allow time for
the lamp and all surfaces surrounding the bulb to cool
before attempting to replace lamp.

WARNING!
HOT SURFACES
zéx A S

Power Source - The unit should be connected to a
power source only of the type described in the
operating instructions and as indicated by the power
entry module.

Grounding - Precautions should be taken to ensure
that proper grounding of the unit is assured.

Power Cord-Use only the approved power cord
supplied with the unit, or an equivalent IEC 320 power
cord with proper certifications. Power cord should be
routed such that it will not be pinched, severed or
walked on.
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Fuse - DO NOT DEFEAT FUSE. Replace only with
fuses as described in the operating manual and as
marked on the unit for the operating voltage that the
unit is set for.

Safety Interrupt - DO NOT MANUALLY DEFEAT
THE SAFETY INTERRUPT SWITCH.

Cleaning - The unit should be externally cleaned
using only standard glass type cleaners.
Do not use solvents, cleansers or
petroleum distillates. Disconnect power
cord before performing any cleaning

operations.

Liquid and Object Entry - Care should be taken to
avoid objects falling into, or liquids being spilled into
the enclosure through openings.

Nonuse Periods - Disconnect power cord from outlet
when unit will be left unused for a long period.

Damage Requiring Service - The unit should be
serviced by qualified service personnel if it exhibits
any marked change in performance; if the power
cord or enclosure has been damaged; or if objects or
moisture have entered the unit.

The user should not service the unit
beyond that described in this manual.
All other servicing should be referred to
qualified service personnel. Disconnect
power cord before performing any
service on the unit.

Servicing -

DB-25 Interface - The user should refer to the
Operations section of this
manual for a complete
description of this connector

and the function of each pin.
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Description
CF2000 Series

The CF 2000 is a DC regulated tungsten halogen light source. It designed optimally
light It fiber accessories. The main features of the unit are the light output is controlled by
the Lightlock™ and light level is set by the 49XX series SmartCal™ calibrator. The light
source has an internal 8 position filter wheel to allow control of spectral properties. The
control of light intensity and the wheel position are controlled remotely with a digital
interface.

The SmartCal™ calibrators 49XX (sold separately) which set the light level are
calibrated to a NIST traceable reference. The Calibrator and the Lightlock™ feature
along with maintain is set level even through a power cycle. The fiberoptic accessories
are held in place with a retaining thumb screw.

This unit has an IEC 320 power inlet. This outlet will interface with a variety of international
power cords and the unit accepts most common AC power. The power switch and fuse box
are located in the power entry module. The remote communication is done through a 25
pin “D” connector. See the communication sector of the manual for details.

The cover of the light source opens with a slide latch to allow access for control and filter
wheel setup, and lamp changes. The unit has lamp status indicators and manual controls
on the front panel. See the operation section of the manual for details.
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Fig 1 — CF2000 Lightsource
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Power
CF2000 Series

The power is brought to the unit through the IEC 320 connector at the back of the unit. The
range of the acceptable power is listed in the specification section of the this manual. The power
protection fuses are located in the module.

To service the fuses, start by removing the power cord. Insert a small flat blade screwdriver into
one of the notches near the socket and twits to pop the door open. Pull the door straight out and
swing it into the socket (see Figure 1). Lift the fuse holder out of the housing. Only use fuses
listed in the specification section. The fuses should be placed in the fuse holder as shown in
Figure 2. Replace the holder into the housing fuses first. Swing the door closed and snap it
back into place.

Fuse block—s-

Fig 2 - Fuse Arrangement
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Mounting and Clearance

CF2000 Series

The unit can be permanently mounted by removing the feet. This can be done as long as
adequate airflow below (intake) and in the rear (exhaust) of the unit is allowed. Use M4
hardware and ensure a minimum of 10mm clearance under the base to allow for proper
cooling. Never mount the receptacle pointing down.

The light source also needs to have adequate space in the front of the unit to allow the
calibrator to plug in. The clearance on top is needed allow the cover to open fully for
servicing the lamp and filters.

= i

I 2580
RANCE TO
CALTIRATOR

Fig 1 — CF2000 Lightsource
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Fig 1 — CF2000 Mounting Holes
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Operations
CF2000 Series

This CF2000 series light sources are set to your application by you setting the communication
protocol and intensity needed. This unit includes the Light-Lock™ system. It is automatically
no when the light source is on. It can not be disabled. It will automatically remember the
intensity that you have set after a power cycle.

This unit also has the 8 position filter wheel that you can insert light modifying filters into. The
operation of this wheel is controlled through the external communications and a manual jog
button. It will not remember its position if there is a power cycle.

The CF2000 also has a auto calibration feature, that adjusts the light output to a external
reference. This allows the light output to remain constant after a lamp change.

The unit has indicator LED’s on the front of the unit to indicate the status of the light source an d
wheel control button to allow manual movement of the wheel during set up.

This unit also has design feature to prevent poor quality lamps from damaging its electronics
Many lamps as they fail will short out internally. This can cause the power circuits to drive over
their design target and will cause component failure. The CF2000 detects this and prevents the
light source from damaging it self.

5.1 Set Up:

This unit should be connected to reliable source of AC. Any compatible IEC 320 power cord
maybe used. See specification section for voltage and current requirement.

Communication that will be used for operating the unit should be selected. The unit is set at
RS232 as a factory default. See Remote operations section for the details

The color filters of choice can be positioned in the light path by selecting its position location #2
- #8. Note position # 1 must be left open for the calibrator to function correctly. The wheel will
accept 20mm filters with a It filter spacer or 25mm filters. If you are using 20mm filters install
spacer per appendix C before installing. Before the filters are installed into the wheel the
positions must be understood. Upon initial power up of the CF2000, the built in microprocessor
commands the filter wheel to seek “Home” position. This places the #1, filter holder slot directly
between the lamp and the lightguide receptacle.

As you open the CF2000 Unit, the filter wheel has the positions marked on the inside of the
wheel. Facing the unit from the front, the filter slot at the top of the wheel when the wheel is in
“Home” is actually slot #7. See below The filter wheel will rotate clockwise as faced from the
front of the unit.

The end of the fiber accessory to be used should be inserted in to the receptacle and locked in
place with the thumb screw. It is important that the diameter of the accessory match the
receptacle to assure uniform and stable output.
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Operations

FILTER WHEEL ROTATION RED LED
AS VIEWED FROM THE FRONT LAMP OUT
J p Filter Retair

YELLOW LED
OuT OF

CALIBRATION
BLUE LED
WHEEL HOME

WHEEL CONTROL
BUTTON CALIBRATION PORT

Operating Position Front View
5.2 Filter installation:

The retaining spring which holds the filters in their slots has a gap which allows for the
removal or insertion of a filter by aligning this spring gap with the filter slot. This is
accomplished by sliding the spring in a counter clockwise direction, while rotating the filter
wheel in a clockwise direction, to the desired location. A filter then can be removed or
inserted into the wheel. A pair of tweezers is

provided and recommended for this task. To insure that the filter placed into a slot remains
without falling out, the retainer spring should be slid over the filter with the spring gap
located between filter slots.

NOTE: When the CF2000 cover is closed and/or the unit is powered up, Position #1,
“Home”, will be positioned just behind the lightguide receptacle.

Note: If your unit will be shipped or moved during it's use, a lock wire on the retainer is
recommended.

Install the lock wire a follows:
1. Cut a piece of 0.027 dia. copper wire 5.0” in length.

2. Form the wire per below with two legs the center should be 1.5”

1.500

=

3. Insert the legs of the wire through the ears of the filter retainer

4. Cross the legs and grasp the crossing point with small nose pliers and twist the wire firmly
5. Trim the wire ends to about 0.25” and fold the wire over on its self
5.3 Remote operation:
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Operations

To run the unit through the serial interface, configure a cable to mate with the appropriate pins
on the unit’'s female D-25 connector as seen from the rear of the unit:

Pin 1: No Connection Pin 14: No Connection
Pin 2: Rx(D) (RS-232) Pin 15: No Connection
© Pin 3: Tx(D) (RS-232) Pin 16: No Connection
(— Pin 4: No Connection Pin 17: No Connection
20 o Pin 5: No Connection Pin 18: No Connection
20 o Pin 6: No Connection Pin 19: No Connection
” o Pin 7: Analog Ground Pin 20: No Connection
0 Pin 8: Tx(+) (RS-485) Pin 21: No Connection
e o Pin 9: Tx(-) (RS-485) Pin 22: No Connection
o % Pin 10: Rx(-) (RS-485) Pin 23: No Connection
éO/L: Pin 11: Rx(+) (RS-485) Pin 24: Lamp Status Open Collector
© Pin 12: No Connection Pin 25: Lamp Status (0 or 5vVDC)
Figure 4 — D25 Pin 13: No Connection

Communications Interface
The interface itself has provisions for controlling the light intensity, lamp power, and status
indication including light intensity level, lamp status, solid state relay status, and internal
operating temperature. The unit can be set to run at 300, 1200, 9600 or 19200 BAUD using the

Dip-Switches on the communications board. See the Communications Protocol section for the
protocols and the communication board configuration.

The unit must be set up for the mode of remote communications you desire.

COM Port Settings

Your COM port must be set to run with No Parity, 8 data bits, 1 stop bit. Flow Control should be
set to none. The port configuration command should read:

Baud Rate, N, 8, 1

The factory selected default baud rate for the interface is 9600 Baud Rate. To change this
setting, see the section on BAUD RATE selection.

Switch Settings
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Operations

The communications board has switches to control its operating configurations, the positions of
the switches are shown below.

SW101
RS485
RS232

L~ SWITCH $400 %

ON E——
12345678

D

SW100

/SWITCH $401

#*®
o
o
o

J102

-

Figure 6 — Main Board and Communications Board

To select between the three control modes, configure the switches according to the chart. This
board is susceptible to damage from static discharge. USE CAUTION TO PREVENT STATIC
DISCHARGE while changing switch selections.

The switch SW101 on the communications board selects the serial communication type
between RS-232 and RS-485 modes. Dip Switch # 8 on SW100 must be set according to the
type of serial communication selected. Switches S400 and S401 are factory set and should not
need to change.

Motherboard Communications Board
Control Mode _ _ _ i _ _
Mode Switch Mode Switch Serial Switch Dip Switch #8
(SW400) (SW401) (SW101) (SW100)
RS-232 REM DIGITAL RS232 OFF
RS-485 REM DIGITAL RS485 ON

The DIP Switch (SW100) allows the unit to be set for various BAUD RATES in RS232 mode,
and it also sets the ADDRESS (for RS-485 mode). This DIP Switch (SW100) consists of 8
independent switches and is shown below:

Copyright 2005
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Operations

CLLLLDET

Fig 7 - Dip Switch SW100

Switches 1 - 5 determine the address for the device for RS-485 configuration. Up to 32 sources
can be operated from a single COM port, in the RS-485 communication mode

The following chart describes the addressing scheme:

Address 1 2 3 4 5
0 ON ON ON ON ON
1 OFF ON ON ON ON
2 ON OFF ON ON ON
3 OFF OFF ON ON ON

31 OFF OFF OFF OFF OFF
The controller address can be in the range of 0 to 31, however, each controller address must be
unique, otherwise more than one controller will be trying to respond to commands, and data
collisions will result. We also do not recommend the use of address 0 due to potential conflicts.

BAUD RATE

Switches 6-7 determine the Baud Rate according to the following:

BAUD 6 7
300 OFF OFF
1200 ON OFF
9600 OFF ON * Factory Default
19200 ON ON

Switch 8 determines the serial communication mode according to the following:

Serial Communication 8
RS-232 OFF  * Factory Default
RS-485 ON

The LightSet software for Windows® Operating System 95 and higher facilitates rapid and easy
set-up and verification of communications. Contact factory or visit our website at
www.illuminationtech.com for further information.

The interface itself has provisions for controlling the light intensity, lamp power, and status indication
including light intensity level, lamp status, solid state relay status, and internal operating temperature.
10

Copyright 2005 ITPN 850-CF2000
lllumination Technologies Inc. Rev 3



Operations

The unit can be set to run at 300, 1200, 9600 or 19200 BAUD using the Dip-Switches on the
communications board. See the Communications Protocol section for the protocols and the
communication board configuration.

Lamp Status Open Collector (Pin 24):

An external device connected to pin 24 is triggered by the lamp status when a lamp failure
occurs. A path to DC common is provided when the lamp status indicates failure

Lamp Status Indicator (Pin 25):

The lamp status indicator can be used to warn the operator of a lamp failure. A +5 VDC signal
will be present on pin 25 with reference to pin 7 when the lamp has failed. During normal
operation O VDC will be present when all is well.

5.4 start up:

Your light source is now ready to start up. Check the AC power connection again. Turn the
power only with the switch on the rear of the unit. The filter wheel will cycle to the Home [#1]
position. Calibrate the light source as described in the Calibration section of the manual.

The signal LEDs on the front of the unit will give you the status of the light source as you
proceed.

» The red LED is a lamp out indicator. When the lamp burns out the or is shut off it
will light. That means if the SSR feature is activated the Red LED will light

= The Yellow Led will light when the lamp has gone out of the allowed range of
acceptability

» The Blue LED lights when the filter wheel is in the home position. This will
happen when the unit is power cycled or sent to home though a command.

The manual Jog button move the filter wheel. If the button is pushed momentarily the wheel will
move one slot. i.e. 5 to 6. If the button is held in the wheel will go to Home (position #1) This
button over rides the control signals and does not change that register. To get the wheel in
sequence with a program sequence it will be necessary to restart the system.

There are a number of commands described below to allow you to control and query the status
of the light source. detail of the use of the communication functions is covered in appendix B

Communication
» Validate there is good communication with the light source

Intensity

» The intensity maybe adjusted

= the level of the current intensity queried

* The lamp maybe shut off with the SSR*

= Lamp status i.e. is it lit or not.
* The SSR does not completely shut the current off to the lamp. A small current flows
through the filament to keep it warm. This improves the lamp life. The light output is
below the inspection threshold in most applications.

11
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Operations

Wheel position
= Send the wheel to the home position
» The filter wheel maybe rotated to any position after start up. i.e. # 7 from #4

Note the wheel position is not retained through a power cycle.

Commands
Queries Command followed by Light source System Return
CHR(13) (carriage return)
Validate “HEL” CPU software i.e. 3900 ver
Communication 1.XX
Lamp Status “LAM?” “1" = lamp OK, “0” =lamp out
Request current “DAC?” DAC Value of intensity**
Intensity
Status of SSR “SSR?” “0"=0ff, “1"= On
Controls
Set intensity “DAC=170" Sets intensity to 66%
(170/255)
Home filter wheel “HOM” Sends Wheel to Home position
Change wheel position “FIL=x" (x is 1 to 8) Moves wheel to selected
position
Activate SSR (Turn “SSR=0" Reduces light output minimum
light down)
**Intensity is DAC/255 i.e. DAC=127 is 127/255 (50%)
12
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Calibration

CF2000 Series

Calibration

The CF2000 has a built in auto calibration feature, that when used with the 49XX series SmartCal™
calibrator, adjusts the lightsource to controlled light level based on an external reference. The calibrator
interfaces with the light source via a 8-pin calibrator interface [See the light source drawing]. When
connected the calibrator makes the necessary adjustments to ensure that the photonic output of the unit
is within the specified output range. The unit has been initially calibrated at the factory. The unit cannot
be operated without utilizing the auto calibration feature.

The external calibrator that has three indicators. The indicators tell the user the status of the calibration.
When the lamp is improperly seated, or if there is a lamp problem that prevents it from performing
correctly, the system will fail calibration. The system will also fail calibration if the lamp can not produce
sufficient photonic energy to meet minimum operating specifications.

A successful calibration will hold photonic output of the unit to within +/-3% variation from lamp to lamp. It
will also reject lamps that are outside of the operating specifications, preventing more serious lifetime and
operational problems later on. There occasions when a new commercial lamp will fail to meet the
minimum operating standards. Successful calibration also holds all CF2000’s to within +/- 4% of each
other.

CALIBRATION PROCEEDURE:

Calibration must be preformed each time a lamp is changed. Once the
calibration is complete the unit remains calibrated for the lifetime of the lamp and
no further calibration is required.

/CALIBRATIDN STATUS INDICATORS

SmartCAL

PHOTONIC INPUT
CONNECTOR CALIBRATION START BUTTON

\

CALIBRATION LABEL
FAR SIDE

LIGHT SCOURCE CONNECTOR

24.0 [491 LONG
CABLE

An Amber light indicates that the calibration cycle is running
A Green light indicates a good calibration and the unit can be run normally.
A Red light indicates a lamp problem. The lamp should be replaced.

13
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Calibration

To calibrate a light source:

=

No o

Turn the light source off and remove the fiber cable from the receptacle.

Press and hold the home button on the front of the unit. This will bring the home (#1)
location of the wheel in front of the lamp. Note this position of the wheel must be left
empty

Turn the unit on and set to maximum and let the Lamp warm up for at least 5 minutes
Connect the SmartCAL connector to the port on the light source. Insert the end of the
calibrator into the receptacle and tighten the thumbscrew.

Press the red button on the top of the calibrator to begin the calibration cycle.

The Amber indicator will come on. This indicates the process is under way.

After a few moments either the Red or Green indicator will illuminate.

o If the green light comes on the system has been calibrated to the optimum set point and
the lamp has met minimum requirements.

e |If the Red light comes on the lamp has failed to come up to the minimum requirements.
This lamp, even if it is new, does not have the correct photonic output to keep the
system operating within the performance specifications. The failed lamp should be
replaced and the calibration process repeated.

Once the light source has been successfully calibrated, the calibrator can be disconnected
and the intensity returned to the to its previous operating value.

NOTE: The lightsource may be calibrated independent of the mode of intensity control.

Warning:

¢ Do not use a calibrator that is outside of its certification dates.
¢ Do not use a calibrator that has the calibration label removed or damaged.

If your calibrator needs re-calibration contact the factory for service.

14
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Technical Data

CF2000 Series
7.1 Light Performance
Output Linearity

The light intensity of the CF2000 is linear with respect to the digital input. The relationship of the
change in the input versus the output of the unit is shown in the chart below.

CF2000 Linearity
1 =
0.9
0.8
3207
>
g 0.6
N 05
g 0.4
2 03
0.2
0.11gw
0 T T T T T T T T T T T T T T T T
0 15 30 45 60 75 90 105 120 135 150 165 180 195 210 225 240 255
RS232/485 Value
Normalized Normalized Normalized
DAC Output DAC Output DAC Output
255 1.00 165 0.63 75 0.29
250 0.98 160 0.61 70 0.27
245 0.96 155 0.59 65 0.25
240 0.94 150 0.57 60 0.24
235 0.92 145 0.55 55 0.22
230 0.89 140 0.53 50 0.20
225 0.88 135 0.51 45 0.19
220 0.85 130 0.49 40 0.17
215 0.83 125 0.47 35 0.15
210 0.81 120 0.45 30 0.14
205 0.79 115 0.44 25 0.12
200 0.77 110 0.42 20 0.11
195 0.75 105 0.40 15 0.09
190 0.73 100 0.38 10 0.08
185 0.71 95 0.36 5 0.07
180 0.69 90 0.34 0 0.05
175 0.67 85 0.32
170 0.65 80 0.31
15
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Technical Data

7.2 Lamp Life

The lamp life of all incandescent bulbs is determined by the operating conditions*. The prime
factor of lamp life is the voltage at which the lamp is operated. If the lamp is run at 80% of its
maximum the lamp life will be extended by nearly 2.5 times. The design of the CF2000 allows
the optimizing of the lamp life by allowing the lamp voltage to be regulated to the desired
intensity. The chart below illustrates an average lifetime relationship of a CF2000 expressed as
a percentage of the maximum operating voltage.

Typical Lamp Lifetime vs. Intensity for the CF2000

10000

9000 A
8000 A
7000 -
6000
5000 A
4000 A
3000 A
2000 A

Theoretical Lamp Lifetime (Hou

1000 T

100% 90% 80% 70% 60% 50%
Light Intensity % of Maxium

% of Lamp Life
Maximum (Hours)
100 525
90 690
80 1300
70 2440
60 5270
50 9330
40 Note 2
30 Note 2
20 Note 2
10 Notel Note 2

Note 1: The model CF2000 series lightsource is designed to assure the Halogen lamp operates in the halogen cycle.
Note 2: The lamp life for these values will be similar to the 50% operating range.

* Lamp Life and Linearity are functions of the lamp and vary between manufacturers. The data represented here is
with

respect to the factory recommended Ushio lamp, other lamps are not guaranteed to function within these
specifications. (See website for more details)

16
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Technical Data

7.3 Color Filters

There are standard filters offered for use in the CF2000. Below is a partial list of high
efficiency filter that are offered to go into the light source. These filters a come installed
in a spacer ring for ease of handling and to increase durability. The nominal cutoff is
plus or min 5nm. See Accessories and Service Part for part numbers. Spacer rings
are also available for use with customer chosen filters. Ring are available for 20 mm
diameter filters with a thickness range of 2 to 6mm.

Color Spectral Range
Red Filter A> 610nm

Green Filter 500nm<i< 590nm
Orange Filter A>580nm
Yellow Filter A>520nm
Blue Filter A<510nm
Blue -Green Filter A<570nm

Day Light Filter Color Balancing
17
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CF2000 Series

Routine service:

Service and Troubleshooting

The only routine service the at this unit requires is changing the lamp and keeping the interior of
the unit clean and free of dust and debris. A periodic cleaning of the unit using pressurized air to
remove accumulated interior debris should be sufficient. Special attention such be given to the

photosensor located on the lamp bracket.

It may be cleaned with a glass cleaner to ensure the

proper operation of the Light-Lock ™ technology. See below for photosensor location

Troubleshooting:

| .

SENSQR LOCATION

/

Basic troubleshooting of the unit should be done following the chart below.* If the solutions do
not resolve the problem please contact the factory.

Symptom Causes Solutions
Lack of light 1. The unit has blown its power 1. Replace the power fuses
fuses ( If the fan is still running the 2. Replace lamp and Calibrate
fuses are good) 3. Inspect socket for damage and reseat
2. Lamp is burned out or damaged lamp
3. Lamp is not seated into socket | 4. If the cord is brown or broken contact
4. Lamp cord or connector is the factory
damaged
Lack of light and no fan 1. No power to unit 1. Check power cord is completely
operation 2. Blown power fuses inserted
2. Check for damage to power cord and
replace as needed
3. Replace fuses
Unit will not calibrate — 1. Lamp does not meet operation 1. Replace lamp and Calibrate
Red Light on 4910 specifications
Will not respond to remote | 1. Set switches not set correct 1. Set switches to remote communication
commands 2. Damaged external cable section settings
2. Check cables for breaks (Use “HEL”
command to check)
Can't control intensity 1. Unitis not calibrated 1. Calibrate unit
2. Photosensor is dirty 2. Clean per above
3. Lamp is bad 3. Replace lamp and calibrate unit

Copyright 2005
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Service and Troubleshooting

Symptom ‘ Causes Solutions

Filters are not changing, or | 1. Wheel jammed 1. Visually check for insecure filters or
Wheel is not moving. locking wires contacting chassis
2. Filter wheel makes noise when | 2. Inspect per above and for electrical
rotating. wires contacting wheel or shaft assy
Correct filter is not 1. Filter wheel is not homing 1. Power cycle the unit this will bring the
appearing at command properly unit to the home position. Resend a

position command
2. Use the wheel control button to home
the wheel. Resend a position command
3. If the above fails contact the factory

* Interlock - This unit is equipped with a safety interlock switch which prohibits operation unless the unit is
fully closed. Make sure unit is completely closed and that the plunger is penetrating the interlock
cover. DO NOT DEFEAT THE INTERLOCK!

19
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CF2000

Physical:

Electrical:

Environmental:

Filter Capacity:

¢ Overall Dimensions

Height:
Width:
Length:

* Weight/Mass
(excluding power cable)

» Standard Cable Length:

* Input Power:

* Short Term Light Stability:
* Long Term Light Stability:
e Lamp to Lamp Stability:

* Unit to Unit Stability:

* Power Consumption:

¢ Inrush Current @ 100/120 VAC:
¢ Inrush Current @ 230/240 VAC:

» Standard Lamp Type:

* Operating Temperature Range:
* Relative Humidity Range:

* Altitude Rating

* Pollution Rating

+ 25 mm x 3mm optical filters

Specifications

5.31" (135 mm)
9.00" (230 mm)
14.14" (359 mm)

10.0 pounds (4.5 kilograms)

8.0 feet (2.4 meters)

88-132VAC/1.9A

176-264VAC/0.8A /60 HZ

0.1 % (RMS)

<1l%

<4%

<5%

225 Watts (Nominal)
2.26 Arms

1.10Arms

EKE, 150 Watt, 21 Volt*

*(Ushio Factory Recommended*)

0to 40°C

0 to 95% non-condensing
2000 Meters Maximum
Pollution Degree 2

8 positions [7 user defined]

* 20 mm x 1mm through 6mm optical filters: 8 positions [7 user defined] **

*This unit comes with an Ushio Lamp. Use of other manufacturer’s lamps will affect the unit's performance.
**Requires the use of IT spacer ring see Appendix or Contact the factory for information

Copyright 2005
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Spare Parts/Accessories

CF2000 Series

Spare Parts:
Description

Qualified EKE Lamp, 3200°K150 Watt, 21V
Fuse, T 3.15 Amp, 5x20mm (pack of 10)

Accessories:

Color Filters w/holders

Color Spectral Range
Red Filter A> 610nm
Green Filter 500nm<A< 590nm
Orange Filter A>580nm
Yellow Filter A>520nm
Blue Filter A<510nm
Blue -Green Filter A<570nm
Day Light Filter Color Balancing
Color Filter Set All 7 Filters Listed Above
Blank rings
20mm Dia. By 2mm Thk N/A
20mm Dia. By 3- 4mm Thk. N/A
20mm Dia. By 5mm Thk. N/A
20mm Dia. By 6mm Thk. N/A
Computer Setup Software And Cables
Serial Interface Protocol Total Cable Length
RS 232 6 ft.
RS 485 8 ft.
21
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PIN

9596
1010-205

Part Number

9541CF
9542CF
9547CF
9543CF
9544CF
9548CF
9545CF
9540CF

954XCF

954XCF-4
954XCF-5
954XCF-6

Part Number

2540
2570

ITPN 850-CF2000
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Warranty/Service

Warranty Statement:

The lllumination Technologies products are warranted to the original purchaser to be
free from defect for one year from the date of purchase of the product. Illumination
Technologies, Inc. will repair or replace, at its discretion, any defective unit within two (2)
weeks of its receipt. This warranty is void if the unit in question has been visibly
damaged by accident or misuse, if the unit has been serviced or modified by anyone
other than an authorized representative of lllumination Technologies, Inc., or if any
warranty seal has been broken. This is the only warranty expressed or implied by
lllumination Technologies, Inc. Specifically excluded from this warranty is damage
resulting from improper installation or neglect in the operation of the unit or
misunderstanding of the properties of the unit.

Service Statement:

To return any item, an RMA# (Return Materials Authorization) from lllumination
Technologies must be obtained. You can get an RMA number from the website. Go to
the Contact Us section and click the RMA From button. Fill in the form and the RMA
number will be sent to you. This number must be affixed to the shipping label in plain
sight. All shipping must be prepaid. Any service required for any reason must be
performed by lllumination Technologies, Inc. or an lllumination Technologies Authorized
Service Representative. All service outside the warranty will be performed upon the
purchaser's request according to normal service charges in affect at the time.
lllumination Technologies, Inc. guarantees all repairs to be completed within two (2)
weeks after receiving approval. All shipping charges will be the responsibility of the
purchaser.

Liabilities:

Any warranty implied under State Law shall be limited to one year from original delivery
to the original purchaser. Specifically excluded from Illumination Technologies, Inc.
liability is damage resulting from acts of any deity, malicious mischief, vandalism, riots,
wars, improper installation or neglect in the operation or maintenance of the unit or
misunderstanding of the properties of the unit. Under no circumstances shall
lllumination Technologies, Inc. be obligated for consequential or other damages of any
kind or description, losses or expenses in connection with or by reason of the use of, or
inability to use this unit for any reason. The stated warranty provides the purchaser with
specific legal rights, and there may be additional rights which vary from state to state.
Some states, for example, do not allow exclusion of consequential damage.
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Appendix

CF2000 Series

APPENDIX A
A) Communication Cables
A.1 RS232 communication

In order to access the unit interface using a standard PC COM port a simple serial cable is needed.
Construct a cable per below.

DES MALE T0 LIGHT SOURCE D9 FEMALE TO CON PORT
SOLDER CUP VIEW SOLIER CUP VIEW
M Tx 2l
| |2 Rx 3| |
V7 GND 51 1

RSEGE SERIAL CABLE

A.2 RS485

In order to access multiple units a converter and the cables below are need. These cables or correct
for a Patton Electronics converter (285F) If you use another convert the pin to pins may change.
You will require one male D-25 connector for every light source in your system. All of the male
connectors attach to one female.

02s
MALE
Q | |PATTON
~| | ELECTRONICS
2| [MODEL Ne2nesH | |
3 =
=3 .
3
=4
[5 PIN Na J0ES FIN Wa] | Q

2 3 2 10

k] =4 14 &1

S 7 3 9

7 4 16 [:]
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Appendix

Appendix B

B.1 ASCIl PROGRAMMING PROTOCOL

A) Definition of Terms

<ADDRESS> ASCII “A” followed by two ASCII nhumbers from 0 to 31 (two characters for
all addresses, RS-485 only)
<COMMAND> ASCII characters as described below (3 character commands)
<ID> ASCII character, either “=" or “?” (Control or Query)
<DATA> ASCII number in the range of 0 to 255
<CR> ASCII Carriage Return Character “¢”
B) Format

For ease of programming, and compatibility with almost all existing programs, the
command Protocol for the serial interface is composed exclusively of ASCII characters,
which can be typed from the keyboard. There are no spaces within any command string.
All commands require the ASCII Carriage Return character “¢,” as a terminator.

There are two types of commands; a control command and a query command. The
basic format for the RS-232 command strings are as follows:

Control Command: <Command><ID><Data><CR>
where <ID> is the ASCII character “="

Query Command: <Command><ID><CR>
where <ID> is the ASCII character “?”

The basic format for the RS-485 command string is very similar. The only difference is that that
the individual lightsource address precedes the <Command> as follows:

Control Command: <Address><Command><ID><Data><CR>
where <ID> is the ASCII character “="

Query Command: <Address><Command><ID><CR>
where <ID> is the ASCII character “?”

NOTE: The <Address> is always preceded by the ASCII “A” and must be two ASCII digits
(i.e. “00” to “31") which match the address set by the DIP Switches within the lightsource to
be controlled.

C) Query Commands

These commands to learn unit status. All successful queries will return data plus the ASCII
Carriage Return character “¢” as a terminator.

Command: “HEL” Hello
ID: “?” Query the Source for Software Version
RS-232 Example: Command = "HEL?¢”
RS-485 Example: Command = "AO3HEL?¢,” (for source #3)
Response: “Ver. [Current]”
24
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“SSR”

ID: “?”

RS-232 Example:
RS-485 Example:
Response:

Command:

“DAC”

ID: “?”

RS-232 Example:
RS-485 Example:
Response:

Command:

D) Control Commands

Appendix

Lamp Power Relay

Query the Source for Relay Status
Command = "SSR?:”

Command = "A03SSR? ¢” (for source #3)
“1¢” for Lamp Power ON

“0¢,” for Lamp Power OFF

Lamp DAC Setting

Query Source for current Lamp Setting (0-255)
Command = "DAC?¢”

Command = "A03DAC? ¢” (for source #3)
Returns ASCII character(s) from 0-255

which represents current Intensity setting

plus the ASCII Carriage Return Character (¢,)

These commands to change unit status. All successful control commands will return the ASCII

“>* plus the ASCII Carriage Return character

“DAC”

ID: “="

DATA: NNN
RS-232 Example:
RS-485 Example:
Response:

Command:

[{31]

¢ as aterminator.

Lamp DAC Setting

Set Lamp Intensity (0-255)

ASCII character(s) from 0 to 255

Command = "DAC=47¢"

Command = "A03DAC=47;" (for source #3)

“ 0

Sets Intensity DAC to 47

Intensity increases with increasing value (0-255)

Note: The last value for “DAC” is stored IN EPROM. On subsequent restart this value will be

used for the intensity setting.

“SSR”

ID: “="

DATA: N

RS-232 Example:
RS-485 Example:
Response:

Command:

E) Troubleshooting Commands

Lamp Power Relay Control

Turn Relay ON and OFF

ASCII character, either “0” or “1”
Command = "SSR=1¢"

Command = "A03SSR=1;" (for source #3)
g

Turns Power to Lamp ON

These commands are only used to determine possible failure mode when a unit stops
functioning properly . All successful control commands will return the ASCII “>* plus the ASCII

Carriage Return character “¢” as a terminato
“TEM”

ID: “?”

RS-232 Example:
RS-485 Example:
Response:

Command:

Copyright 2005
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Internal Temperature Query

Query internal temperature of the Lightsource
Command = "TEM?¢,”

Command = "A0O3TEM?;,” (for source #3)
“32¢,” Temperature in degrees Celsius
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Appendix

Command: “LAM” Lamp Status
ID: “?” Query the Source for Lamp Status
RS-232 Example: Command = "LAM?¢,”
RS-485 Example: Command = "AO3LAM? ¢” (for source #3)
Response: “1¢” for All is Well

“0¢” for Lamp Out
B.2) SAMPLE PROGRAMS
VISUAL BASIC 5, Serial Communication Samples

The following examples show how to execute both a control command and a query command in
Microsoft® Visual Basic 5 (These examples may not function properly with other versions of
Visual Basic without some modification).

1) Start a New Form

2) Place a control onto the form called MSComm1

3) Place a textbox onto the form Textl

4) Dimension a variable called MylnputString as String

The following lines opens the COM port for 9600 Baud, No Parity, 8 Data Bits, 1 Stop Bit

This sets up the Comm port, place it in the form_load() procedure, or in a button_click()
procedure, or where ever you want the Comport to be enabled. You can set this up in the
properties for MSComml1 also.

MSComm1.Settings = "9600,n,8,1"
MSComml.CommPort = 1
MSComm1.PortOpen = True

Note: The MSComml1.Input function gets all the characters available in the buffer at the time the
instruction is executed. If all the characters have not yet arrived, then the input statement will
only return the characters in the buffer. Subsequent inputs have to be made until all of the
characters have been received. One way to do this follows the examples.

To Output to the Comm Port
QUERY EXAMPLES

MSCommZ1.Output = "HEL?" + CHR(13) 'Hello
MyInputString = MSCommZ1.Input
Textl.text = MylnputString

MSComm1.Output = "DAC?" + CHR(13) 'Query DAC value
MyInputString = MSCommZ1.Input
Textl.text = MylnputString

MSComm1.Output = "SSR?" + CHR(13) 'SSR Status
MyInputString = MSCommZ1.Input
Textl.text = MylnputString
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Appendix

CONTROL EXAMPLES

MSComm1.Output = "DAC=120" + CHR(13) 'SET DAC to (120/255) * 5 Volts
MyInputString = MSCommZ1.Input
Textl.text = MylnputString

MSComm1.Output = "DAC=255" + CHR(13) 'SET DAC to 5 Volts
MyInputString = MSCommZ1.Input
Textl.text = MylnputString

MSComm1.Output = "DAC=000" + CHR(13) 'SET DAC to 0 Volts
MyInputString = MSCommZ1.Input
Textl.text = MylnputString

MSComm1.Output = "SSR=0" + CHR(13) Turn SSR Off
MyInputString = MSCommZ1.Input
Textl.text = MylnputString

MSComm1.Output = "SSR=1" + CHR(13) 'Turn SSR On
MyInputString = MSCommZ1.Input
Textl.text = MylnputString

TROUBLESHOOOTING EXAMPLES

MSComm21.Output = "TEM?" + CHR(13) 'Unit temperature
MyInputString = MSCommZ1.Input
Textl.text = MylnputString

MSComm1.Output = "LAM?" + CHR(13) ‘'Lamp Status
MyInputString = MSCommZ1.Input
Textl.text = MylnputString

Public Sub IT_Comm_Demo()
Dim MyString as String

Dim MyChar as Variant
Dim Done as Boolean

MSComm1.Output = "HEL?" & Chr(13) ‘Send out a Hello Command.
MSComm1l.InputLen = 1 ' Get only one character at a time
MyString = ™
MyChar ="
Done = False
Do
MyChar = MSComm1.Input '‘Get a character from the comport
if MyChar = Chr(13) then 'If it is a terminating character
Exit Do ‘jump out of the loop
else
28
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MyString = MyString & MyChar ‘'otherwise concatenate it to the string
endif
loop until Done ‘Loop forever. Good programming

techniques ‘would suggest that a time out
check be performed ‘so as to not potentially
lock up the program forever.

End Sub

Program continues.

Appendix C
USE OF THE FILTER SPACER

The IT filter spacers allows for the use of any 20mm filter in the CF1000/CF2000
Filter Wheel. (See the Spare Parts/Accessories for standard available filters)

Place the 20mm filter of choice into the filter spacer until it rests against the holding
flange. Using a blunt metallic object such as the edge of a coin, fold a portion of the
retaining lip toward the center of the spacer until that portion of the lip is parallel to the filter.
Repeat this operation 4 or 5 times around the perimeter to secure the filter within the
spacer.

NOTE: The coated surface of the filter can be placed either against the holding
flange or on the retaining lip side. Maintaining uniformity of the filter placement within the
Spacer and the Filter Wheel may effect consistency in the lighting application.

Hol di ng
e Fl anae
Ret ai ni ng
Lip
IT Filter Spacer
Filter size It Spacer Part Number to Use
20mm Diameter By 2mm Thick. 954 XCF
20mm Diameter By 3-4mm Thick. 954XCF-4
20mm Diameter By 5mm Thick. 954 XCF-5
20mm Diameter By 6mm Thick. 954 XCF-6
29
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