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TILL Photometry System –
Tracking Fast, Intracellular Processes

General Information

TILL Photonic‘s Photometry System measures 
fl uorescence intensity changes of biological 
samples in a microscope. It combines high sen-
sitivity with high speed. The Photometry System 
is available with one or two detectors (single 
and dual emission) and provides a special dual 
excitation mode for ratiometric measurements.
The TILL Photometry System is particularly well 
suited for
• Ratiometric or dual emission experiments
• High sensitivity and/or high speed 

 requirements
• Experiments requiring an approved1 solution 

for FRET measurements
• Seamless integration of fl uorescence and 

electrophysiology – or other signals
The basic confi guration contains a programma-
ble light source (TILL‘s Polychrome or Oligo-
chrome) with coupling to the microscope, the 
viewfi nder for selection of the detection area, a 
photodiode-based fl uorescence detector and a 
control unit with signal processing capabilities.

For acquisition rates above 1 kHz the 
Photometry System can be fi tted with a photo-
multiplier instead of the photodiodes 
(single emission only).

Key Features and Benefi ts

Viewfi nder – Controls the 
detection area

The viewfi nder’s unique optical design (see 
fi gure 2) allows confi ning the detection area 
under visual control. This increases the signal to 
noise ratio signifi cantly as background signals 
are excluded from detection.
• Size and position of the detection area can be 

positioned freely within the viewfi nder’s fi eld 
of view.

• Adjustment of detection area under visual 
control on a video monitor.

• Detection area shown as overlay to the trans-
mission image of the sample.

• Simultaneous fl uorescence measurements 
and red light visualization of the sample.

1 ·  A FlAsH-based FRET approach to determine G 
protein-coupled receptor activation in living cells.

 ·  Hoffmann C, Gaietta G, Bünemann M, Adams SR, 
Oberdorff-Maass S, Behr B, Vilardaga JP, Tsien RY, Ellis-
man MH, Lohse MJ.

 · Nat Methods. 2005;2(3):171-6.

Figure 1.  TILL’s Photometry System set up on a third party 
microscope.

Figure 2.  Schematic view of viewfi nder principle. Blue-excitati-
on, green-emission, red-visualization of sample and 
detection area.
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TILL Photometry System

Photodiode detector – Highly 
sensitive yet robust with re-
spect to overexposure
• High sensitivity and low noise due to 

high quantum effi ciency (up to 97%) 
of the photodiode combined with a

• High end hybrid pre-amplifi er with 
50 GOhm feedback resistor (known 
from patch clamp experiments)

• Robust and insensitive to overexpo-
sure

• Maximum acquisition rate 1 kHz, 
for higher rates a photomultiplier is 
available (single channel only)

Control Unit with FDU 
– Simplifi es data acquisition
The Photometry Systems’ control unit 
contains plug-in modules (FDU – fl u-
orescence detection unit) that provide 
signal conditioning (offset and gain) and 
simplify acquisition and analysis of the 
output signal.
For dual excitation experiments, typical 
e.g. for ratiometric measurements, the 

signal can be split from one physical 
output channel into two logical output 
channels.
Each logical output channel carries 
the emission signal of the correspon-
ding excitation wavelength one or two 
respectively. If, for example, cells are 
labeled with Fura-2, logical output 
channel 1 holds the emission signal at 
340 nm excitation and logical output 
channel 2 holds the emission signal at 
380 nm excitation.
This feature relieves the user from 
signal demultiplexing and allows easy 
combination of the Photometry System 
with a variety of data acquisition 
packages.
This is achieved by the interaction 
of the control unit (requires FDU2 or 
FDU4) with the microprocessor con-
trolled Oligochrome or Polychrome V 
light sources. In addition, the Photo-
metry System control is fully integrated 
into several Heka software packages 
(requires FDU1 or FDU3).

Dual emission measurements – 
Perfect for FRET
To enable dual emission measurements 
a beam splitter cube is placed between 
the viewfi nder and the detectors. Filter 
sets for FRET with BFP/GFP, CFP/
YFP and CFP/GFP or calcium mea-
surements with INDO are available 
and more customized fi lter sets are 
available on request.

Applications

• Measurement of intracellular ion 
concentration (calcium, magnesium, 
potassium, pH etc.) with ratiometric 
dyes (Fura-2, furaptra, BCECF, Indo 
etc.)

• FRET measurements
• Single wavelength dyes (calcium 

green, fl uo-3 etc.)
• All fl uorescence measurements which 

do not require spatial resolution
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of photometry system set up 
on upright microscope with 
an TILL‘s Polychrome V light 
source.



Photodiode Detector Head Part No
Type of photodiode Hamamatsu SN 5973 Included in FDU
Photodiode quantum effi ciency 97% @ 410 nm
Collection optics 3 lens coated optics
Sensitive area in object plane of the microscope 6.4 mm / objective magnifi cation
Photo current to voltage conversion 1 V/20 pA
Max. output voltage 10 V
Max. frequency 1 kHz 

Viewfi nder Part No
Number of ports 3 (microscope, camera, detector) 0000-520-11549
Camera port C-mount
Microscope port TILL viewfi nder adapter
Detector port TILL port for photodiodes,  C-mount for PMT
Wavelength range detector port 400 nm – 580 nm
Wavelength range camera port 600 nm – 900 nm
Camera 0000-520-11553 
- Sensor 1/2” CCD  
- Video output CCIR  
- Operating voltage 12 V DC (power supply included)
Video monitor 0000-520-11554  
- Type CRT  
- CRT size 30.5 cm (12’’)  
- Video standard CCIR/EIA  
- Operating voltage 100 – 240 V˜, 50/60 Hz, 22 VA  
- Size, weight 305 x 287 x 302 mm, 7.3 kg 

Single Emission System (Note, only one FDU per system is required.) Part No
All FDUs  
- Output voltage 0 – 10 V  
- Gain 1, 2, 5, 10, 20, 50 
FDU1  
- Number of physical input channels 1 0000-520-11531  
- Signal format Raw  
- Number of logic output channels –
FDU2  
- Number of physical input channels 1 0000-520-11532  
- Signal format Integrated  
- Number of logic output channels 2 

Dual emission system Part No
FDU3  
- Number of physical input channels 2 0000-520-11533  
- Signal format Raw  
- Number of logic output channels –
FDU4
- Number of physical input channels 2 0000-520-11534
- Signal format Integrated
- Number of logical output channels 2

Control Units Part No
Control unit for FDU1, FDU3 and PMT detector 0000-510-14829  
- Operating voltage 100 – 240 V˜, 50/60 Hz, 3A max.
Control unit for FDU2 and FDU4 0000-510-13663  
- Operating voltage 100 – 240 V˜, 50/60 Hz, 3A max.  
- Interface RS232, 19600, 8N1 no fl ow control

Data Acquisition Part No
Axon Digidata 1440 with AxoScope Software 0000-590-13186
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Fluorescence Microscopy Solutions from TILL Photonics
TILL Photonics offers fully automated, integrated and modular digital microscope 
solutions for live-cell applications in research and education. For more information 
call +49 89 895 662-0, or contact your local TILL Distributor.
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TILL Photometry System

Quick Guide to System Confi guration

A typical single channel photometry system requires the following items:
• Light source (Polychrome V, Oligochrome) with condenser
• Viewfi nder with camera and monitor
• Viewfi nder microscope adapter
• Detector with either

- FDU1 (Heka data acquisition hardware available) or
- FDU2 (other data acquisition hardware)

• Control unit for FDU module
Optional:
• Axon Digidata 1440 data acquisition system (requires FDU2)

A typical dual channel system requires:
• Light source (Polychrome V, Oligochrome)
• Condenser
• Viewfi nder with camera and monitor
• Viewfi nder microscope adapter
• Detector with either FDU3 (Heka data acquisition hardware available) or FDU4 (other data acquisition hardware)
• Control unit for FDU module
• One or more dual emission fi lter cubes
• One or more dual emission fi lter sets
Optional:
• Axon Digidata 1440 data acquisition system (requires FDU4). Data acquisition systems from Heka on request


