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Chapter 1: Overview

Chapter 1: Overview

Thank you for purchasing the C&L Instruments Model D48 Detector Module. The
Detector Module is equipped with a 1 inch diameter end-on photomultiplier (PMT) that is
configured to operate in the photon counting mode. In this configuration, it stands as the
most sensitive and linear means currently available to measure low light levels. Proper
use of this module will insure continued low noise detection for fluorescence
measurements for many years.

The PMT provided in the Detector Module is preset and requires no user intervention. It
exhibits a very low “dark” count and a linear output to 10 x 10° counts per second. The
PMT output is available via the BNC connector on the back panel of the Detector Module
as TTL pulses. This output can be used to interface the Detector Module to a stand-alone
TTL pulse counter, or to one of several fluorescence systems offered by C&L Instruments.

The Model D48 Detector Module is equipped with a filter wheel for wavelength selection.
Either a four position filter wheel with 1 inch diameter filters or an eight position filter
wheel with % inch diameter filter wheels can be used. Either type of wheel can be used
interchangeably and the user can easily exchange filter wheels that may be tailored for
specific detection methodologies.

Please follow the instructions provided in this manual to insure maintenance-free
operation of the Detector Module.
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Chapter 2: Setup

Cable Connections

There are three electrical cables that connect to the Model D48 Detector Module. These
are:

1. The power cord.
2. The BNC connector for the output of the photomultiplier tube.
3. The 15 pin ribbon cable for control of the Detector Module.

Attach the supplied power cable to the connector located on the back panel of the Detector
Module. The Detector Module has a universal power input, 100-240 VAC, 50/60 Hz. It
will automatically select for voltages in this range. The Detector Module is supplied with
a power cord for operation in either North America or Europe. In the event that the
supplied power cord is incompatible with your electric utility, you may have to obtain
either an adapter or a power cord locally. The power entry module is a standard IEC type.

Attach the supplied BNC cable to the connector located on the back panel of the Detector
Module. One end is connected to the photomultiplier (PMT) output of the Detector
Module and the other end is attached to either the PC-DAQ Controller card, RS-DAQ-
Controller or other type of photon-counting instrument provided with our Detector
Module. There is only one BNC connector on the PC-DAQ Controller card. The correct
BNC connector on the RS-DAQ Controller is marked “PMT”.

Attach the supplied 15 pin ribbon cable to the connector located on the back panel of the
Detector Module. One end is attached to the connector labeled EMISSION on the
Detector Module and the other end is attached to a similarly labeled connector on the
Breakout Box that is supplied as the auxiliary component of the PC-DAQ Controller. If
you are using the RS-DAQ Controller, attach the ribbon cable to the connector marked
EMISSION.

Optical Connection

Light is input to the Detector Module through a light guide. The light guide supplied with
your detector module may be either a quartz liquid light guide or a silica fiber optic
bundle. Either type of light guide connects to the Detector Module in the same manner.

The light guide attaches to the Detector Module through the black grommet located on the
front panel of detector. To attach the light guide, remove the top cover of the Detector
Module using the four thumbscrews. Carefully insert the fiber through the grommet.
Push on the fiber from the outside of the detector module while carefully pulling on the
light guide from the inside of the module. Insert the tip of the light guide into the lens
block. Itis fully inserted when only a small portion of the silver-colored portion of the
ferrule remains visible. Refer to Figure 1 for a diagram. Carefully tighten the set screw
with a 1/16 inch Allen key. Replace the cover.

The other end of the light guide attaches to either a microscope adapter or the Model CV1
Cuvette Accessory. If you purchased a microscope adapter with the Model D48 Detector
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Module, the light guide is attached to the microscope accessory by inserting the guide into
the output end of the adapter. Carefully tighten the set screw to hold the guide in the
microscope adapter. If you purchased the Model CV1 Cuvette Accessory, refer to the

instructions supplied with the accessory.

The Detector Module can be used for measuring light intensity from other custom sources
using the light guide input. Contact C&L Instruments for other available accessories to
your Model D48 Detector Module or for details on how to input light into the light guide
for custom applications.
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Figure 1. Top view of the front portion of the Detector Module.
This figure illustrates the connection of the light guide to the lens block and the filter

wheel assembly.
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Chapter 3: Using the Detector Module

Power on considerations

To use your Detector module safely and as a component of other equipment from C&L
Instruments, a specific sequence should be followed when turning the equipment on and
off. Please follow these steps:

1. Always turn the illumination system on before turning on the computer or any other
components, including the Detector Module. This is a good practice to follow if C&L
Instruments or any other manufacturer supplies the illumination source. It is possible
that the initial illumination of an arc lamp assembly can damage other components due
to electromagnetic discharge.

2. After igniting the arc lamp assembly, all other components can be turned on, including
the Detector Module.

3. The computer should be turned on last since the computer may need to recognize that
other components are powered on and are available. When the software provided by
C&L Instruments is started, it will detect the presence of the Detector Module. Verify
that the cables are connected correctly and the module is turned on, as described in the
previous chapter, if the software fails to detect the Detector Module.

Shutter considerations

By default, the internal shutter of the Detector Module will be in the closed state when
power to the module is initially turned on. In addition, when the software provided by
C&L Instruments is first started, the internal shutter of the Detector Module will remain in
the closed state. These features prevent light from reaching the PMT until the user has
opened the shutter using the controls provided in the software.

It is important to note that if you quit the C&L Instruments software with the shutter in the
open state, the shutter will be in the open state when the software is restarted. To prevent
this occurrence, it is good practice to close the shutter(s) prior to exiting the software. The
shutters will always be in the closed state after the computer is rebooted.

The filter wheel

Filters housed in the filter wheel, and the filter wheel itself, can easily be replaced for
different types of fluorescence measurements. The positions in the filter wheel can hold
bandpass interference filters, cutoff filters, neutral density filters, balancing weights, or
any combinations thereof. The total thickness available in the filter wheel for these
combinations is approximately 0.32 inches (8.1 mm).

Filter and filter wheel replacement

To replace filters or the filter wheel, the filter wheel assembly is removed from the
Detector Module. Either turn the power switch to the Detector Module, located on the
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Chapter 3: Using the Detector Module

back panel, to the off position or disconnect the power cable. Remove the lid of the
Detector Module by removing the four thumbscrews.

Refer to Figure 1 for a diagram of the filter wheel assembly. The filter wheel assembly is
attached to the Detector Module using one large shoulder screw. Remove the shoulder
screw using a 3/16 inch Allen key. The detector module can then be lifted out of the
Detector Module while still attached by the electrical cables. It is not necessary to remove
the electrical connections from the filter wheel assembly to exchange filters or the filter
wheel. The electrical connections can be disassembled from the filter wheel assembly if
desired, although this is not usually necessary. If these connections are removed, note the
manner in which the connections are made for reassembly.

The filter wheel is connected to the motor hub of the filter wheel motor using three 4-40
flat head screws. Remove these screws using a 1/16 inch Allen key to remove the filter
wheel from the hub. It is not necessary to remove the hub from the motor shaft in order to
remove the wheel. In addition, it is not necessary to remove the filter wheel from the filter
wheel assembly in order to change filters in the filter wheel.

The filters are retained in the filter wheel with a threaded plastic retaining ring. Loosen
the retaining ring using the tool provided in the Balancing Kit to remove filter and any
available balancing weights that may have been inserted with the filter into the wheel.
Handle the filters by the edges only and avoid touching the filters with bare fingers.
Reinsert filter, with or without balancing weights, or optical blanks in the filter wheel and
secure the components in place with the retaining ring. Tighten the retaining ring with
finger pressure only, using the provided tool and do not over tighten.

Reattach the filter wheel to the motor hub, if required. Alignment pins in the motor hub
insure that the filter wheel is attached in the correct orientation. Reinsert the filter wheel
assembly in the Detector Module. Be sure to reattach and tighten the shoulder screw.

It is advisable that all positions in the filter wheel contain either filters or a solid optical
blank. Solid optical blanks are supplied in the Balancing Kit. It is inadvisable to leave
any filter position in the filter wheel completely open without having either an optical
blank (i.e., solid disc) or a filter in place. An open filter position could provide excessive
light, resulting in potential damage to the PMT.

Filter wheel balancing

Filters can be placed in the filter wheel in any position to achieve any desired pairing
between excitation and emission wavelengths. For optimal performance, especially
during high-speed operation, the filter wheel should be weight balanced. The weights are
used to compensate for weight variations in filters. A Balancing Kit of special weights is
supplied with either the Detector Module or the C&L Instruments Dye Fluorometer. If
needed, additional balancing weights can be obtained from C&L Instruments. Use of
other types of weights is not recommended.

The weights are used to increase the weight of a particular filter when filters located on
opposite sides of the filter wheel are mismatched. To achieve balance, weights are
applied to the position having the lighter filter of an opposing pair. In order to use the
weights, you will need to know the difference in weight between the opposing filters.
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Chapter 3: Using the Detector Module

Weigh each filter, determine the weight difference in between the filters and add the
necessary weights from the Balancing Kit to the filter position in the wheel that will
contain the filter having the lighter weight.

For example, if one filter of a pair weighs 3.00 grams and the other weighs 2.65 grams the
difference is 0.35 gram. You would make up the weight difference using the weights
provided in the balancing kit. The weights in the balancing kit are supplied in a binary
series, with successive sizes doubling in weight. To correct an imbalance of 0.35g,
weights of 0.20, 0.10 and 0.05 grams would be added to the filter with the lighter weight.
Position the weights in the filter wheel between the filter and the retaining. The provided
balances can be used to correct weight imbalances to within 0.05 g (1/2 inch diameter).
Obviously, more care is required to balance the wheel when high-speed operation is
desired. When the wheel is used only in the fixed or slowly varying mixed mode, a slight
imbalance will not be noticeable. It is good practice, however, to keep the wheels
balanced so they are ready for any situation.
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Chapter 4: Maintenance and Service
Maintenance

Safety interlock

There is a safety interlock designed to disconnect power to the PMT when top lid of the
Detector Module is removed. This is designed to prevent room light from reaching the
PMT when the lid is removed. It is good practice, however, to turn power to the Detector
Module off before removing the cover. Avoid exposing the PMT to room light even when
unpowered in order to maintain low noise operation.

Under the top lid there is a second inner metal shield covering the back half of the
Detector Module. Power should always be disconnected before removing the inner shield
since there are live voltages present under the inner shield.

Internal shutter

The Detector Module contains an internal shutter that blocks light passing through the
filter wheel from reaching the PMT. The shutter is assembled at the factory and should
not require adjustment. Refer any service questions to C&L Instruments.

System fuse

A fuse holder is located on the back panel of the Detector Module. The fuse isa 1.6A
slow blow fuse, ¥ by 1 ¥ inch. If necessary, replace with same type of fuse.

Power supply

The Detector Module contains a 12 Volt power supply that is used to power the PMT and
filter wheel assembly. The power supply is located under the inner shield. Power should
always be disconnected before removing the inner shield since there are live voltages
present under the inner shield.

The 12 Volt power supply contains a separate 2A fast blow, 5 mm fuse. The power
supply must be removed from the Detector Module for access to this fuse. If you suspect
that this fuse is blown or the power supply is faulty, contact C&L Instruments.

PMT replacement

Under normal circumstances, the PMT does not require service. The standard PMT
supplied with the Model D48 Detector Module is a bialkali type with a borosilicate glass
window. The sensitivity range is from approximately 300 to 680 nm. This can be
replaced with either a PMT having a different window if UV detection is required or a
multialkali PMT if extended red sensitivity is required. Refer any service questions to
C&L Instruments.
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Service

If you believe your Detector Module requires service, contact C&L Instruments to discuss
the return of the module. C&L Instruments will provide shipping instructions and a return
authorization RMA number. Units must be shipped prepaid to C&L Instruments. Units
returned to C&L Instruments without prior authorization and an RMA number will be
returned unopened.

If you purchased your Detector Module from a Distributor and not directly from C&L
Instruments, contact the Distributor to arrange for service.

You can contact C&L Instruments by telephone or email (support@fluorescence.com).

C&L Instruments, Inc.
314 Scout Lane
Hummelstown, PA 17036
USA

Telephone: 717-566-3642
Fax: 717-566-3643
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Chapter 5: Agreement, License and Warranty

Agreement and License

C&L Instruments, Inc. (“C&L”) provides this instrument, including its software program,
and licenses the use of the software program, according to the following terms and
conditions.

Definitions:

Instrument: The fluorometer provided and any components thereof, not including
any software programs enclosed.

Software: The computer programs enclosed.

Product: All of the materials provided with this License Agreement, including
the fluorometer or any components thereof and/or software.

You may:

(i) use the software program on a single machine;

(ii) copy the software program into any machine-readable or printed form for backup
purposes in support of your use of the software program on the single machine. (Certain
programs, however, may include mechanisms to limit or inhibit copying. They are
marked "copy protected").

You may not:

(i) modify the software program and/or merge it into another software program for your
use on the single machine without the written consent of C&L;

(i) transfer the software program and license to another party without the written consent
of C&L.

Copyright notice

YOU MAY NOT USE, COPY, MODIFY, OR TRANSFER THE SOFTWARE
PROGRAM, OR ANY COPY, MODIFICATION OR MERGED PORTION, IN WHOLE
OR IN PART, EXCEPT AS EXPRESSLY PROVIDED FOR IN THIS LICENSE.

IF YOU TRANSFER POSSESSION OF ANY COPY, MODIFICATION, OR MERGED
PORTION OF THE SOFTWARE PROGRAM TO ANOTHER PARTY, YOUR
LICENSE IS AUTOMATICALLY TERMINATED.

Term

The License Agreement is effective until terminated. You may terminate it at any time by
returning or destroying the Software together with all copies, modifications and merged
portion in any form. It will also terminate upon conditions set forth elsewhere in the
Agreement or if you infringe any C&L copyright or any other intellectual property right or
fail to comply with any term or condition of this Agreement; you agree upon such
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termination to destroy the software program together with all copies, modifications and
merged portions in any form.

Limited Warranty

C&L warrants that the Instrument and/or components shall be free from defects, not
including consumables, such as lamps and interference filters, for a period of one (1) year,
following date of purchase when used under normal conditions. Optics, including lenses
and heat filters are subject to these limited warranties for thirty (30) days. The neutral
density filter, if provided, is not covered by this warranty. All repairs must be made by
C&L and Customer must return the Instrument and/or component to C&L., at
customer’s cost, for repair. Return of the instrument for repair must be
preapproved by C&L.

THE FOREGOING WARRANTY IS IN LIEU OF ALL OTHER WARRANTIES,
EXPRESS OR IMPLIED. YOU ASSUME FULL RESPONSIBILITY FOR THE
SELECTION OF THE PRODUCT TO ACHIEVE YOUR INTENDED RESULTS, AND
FOR THE INSTALLATION, USE AND RESULTS OBTAINED FROM THE
PRODUCT.

OTHER THAN AS STATED ABOVE, THE PRODUCT IS PROVIDED "AS IS"
WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESSED OR IMPLIED,
INCLUDING, BUT NOT LIMITED TO THE IMPLIED WARRANTY OF
MERCHANTABILITY AND FITNESS FOR PARTICULAR PURPOSE. C&L DOES
NOT WARRANT THAT THE FUNCTIONS CONTAINED IN THE SOFTWARE OR
THE INSTRUMENT WILL MEET YOUR REQUIREMENTS OR THAT THE
OPERATION OF THE INSTRUMENT AND/OR SOFTWARE WILL BE
UNINTERRUPTED OR ERROR FREE. THE ENTIRE RISK AS TO THE QUALITY
AND PERFORMANCE OF THE SOFTWARE IS WITH YOU. SHOULD THE
SOFTWARE PROVE DEFECTIVE, YOU (AND NOT C&L OR ANY AUTHORIZED
REPRESENTATIVE) ASSUME THE ENTIRE COST OF ALL NECESSARY
SERVICING, REPAIR OR CORRECTION.

THIS PRODUCT IS NOT INTENDED OR SUITABLE FOR USE IN HUMAN
RESEARCH OR FOR DIAGNOSTIC PURPOSES. C&L DOES NOT
RECOMMEND THE USE OF THIS PRODUCT FOR APPLICATIONS IN
WHICH ERRORS OR OMISSIONS COULD THREATEN LIFE, INJURY OR
SIGNIFICANT LOSS.

Limitation of remedies

IN NO EVENT WILL C&L, ITS DISTRIBUTORS AND DEALERS BE LIABLE TO
YOU FOR ANY DAMAGES OF ANY KIND OR NATURE, INCLUDING BUT NOT
LIMITED TO, ANY LOST PROFITS, LOST SAVINGS, OR OTHER INCIDENTAL,
CONSEQUENTIAL OR SPECIAL DAMAGES ARISING OUT OF THE USE OR
INABILITY TO USE SUCH PRODUCT, EVEN IF C&L OR ITS AUTHORIZED
REPRESENTATIVE HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH
DAMAGES, OR FOR ANY CLAIM BY ANY OTHER PARTY.
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United States Federal Government Restricted Rights

If this Software is acquired by or on behalf of the U.S. Federal government, this provision
applies. Use, duplication or disclosure of this Software is subject to restrictions set forth
in FAR 52 227-19 and DFAR 227 7200-227 7202-1, as applicable. The Software is
“commercial computer software” and is licensed with only “Restricted Rights.”

General

This License Agreement is your proof of license to exercise the rights granted herein and
must be retained by you. You may not reverse engineer, decompile, or disassemble the
software. You may not sublicense, assign or transfer the license or the software except as
expressly provided in this Agreement. Any attempt otherwise to sublicense, assign or
transfer any of the rights, duties or obligations hereunder is void. Warranty is void if
instrument, components and/or software is subject to abuse, misuse or unauthorized
modification.

Whenever possible, each provision of this License Agreement shall be interpreted in such
a manner as to be valid and effective under applicable law. If any provision is found to be
unlawful, void or for any reason unenforceable, then that provision shall be deemed
severable from this License Agreement and shall not affect the validity and the
enforceability of the remaining portions of this License Agreement. This Agreement will
be governed by the laws of the Commonwealth of Pennsylvania.

Should you have any questions concerning this agreement, you may contact C&L at 314
Scout Lane, Hummelstown, PA, USA, 717-566-3642.
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