
Photon counting made easy

(a) (b)

τ1 τ4τ3

Example fluorescence lifetime measurement of a lily of the valley slice sample. The intensity image (a) is a  histo-
gram of the positions of acquired photons. Lifetime analysis reveals four lifetime components: τ1 = 0,19; τ2 = 0,67; 
τ3 = 1,95 and τ4 = 3.75 ns. The resulting overlay image (b) of the intensity image and average lifetime is shown.
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Single photon counting detection technique presented here is 
based on the principle of electron multiplication by microchannel 
plates (MCP). This technique has a strong background in night-vi-
sion systems, but additionally provides timing information. In sin-
gle photon counting mode this groundbreaking technique is used 
for reliable fluorescence lifetime imaging in biomedical cell imag-
ing, macromolecular interaction studies, metabolic imaging of in-
trinsic signals and single molecule tracking.

Here we present the latest generation of an integrated single pho-
ton counting camera system. This detection technique is the only 
one capable to acquire all available photon parameters as precise 
as it is physically possible. Among others these applications include 
a wide range of time of flight based measurements like remote op-
tical sensing or early photon optical tomography. For more infor-
mation email us to email@photonscore.de

Novel single photon counting camera for FLIM



Technical specifications
General
Active area ⌀ 25 or 40 mm
Positional resolution >1000 × 1000 pixels
Time resolution < 49 ps FWHM
Maximal count rate / Deadtime:
SAR-ADC/CPU < 1 MHz / 300 ns
optional:
fADC/FPGA/GPU > 5 MHz / < 80 ns

Time to digital converter
Minimum bin width < 1 ps
Electrical resolution < 6 ps FWHM
Number of time bins 4095

Mechanical specifications
Microscope mount C-Mount / T-Mount
Detector housing
     size 143 x 78 x 50 mm
     mass 500 g
Cooling air or liquid cooling

Acquisition system
PC interface USB 2.0 high speed 
 or 
 Gigabit ethernet
Operating system Windows 10 / 7

How it works

Latest developments

The light sensor element of the camera system is a position 
sensitive microchannel plate based photomultiplier tube 
(MCP PMT). This is a vacuum sealed assembly comprising 
of a photocathode, MCP stack and a positional sensitive an-
ode system. An incident photon hits the photoelectron out 
of the photocathode. This electron gets multiplied by the 
stack of MCPs and resulting electron avalanche is driven to 
the anode, where the total charge of the avalanche is shared 
among several electrodes. Evaluating the center of gravity of 
the avalanche footprint the position of the incident photon 
is estimated. The precise timing signal is acquired from the 
MCP stack granting a precision better than 50 ps. Provided 
integrated system includes everything required for robust 
and reliable single photon counting based FLIM-imaging.

Our latest developments are focused on breaking the barrier of slow analog electronics by digitizing the sig-
nal as soon as possible implementing the necessary signal processing pure digitally. A combination of gen-
eral-purpose computing on graphics processing units (GPGPU) technology and recent FPGA made it feasi-
ble to carry out signal processing in real-time and improve roughly factor 10 the throughput of the system.
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Fine tuning is performed for each individual detector head to optimize time and position performance. Realtime event 
selection logic processes registered photons to avoid artifacts like multi-photon events, MCP noise and pile-up effect. 
In addition to position and picosecond time information absolute arrival time (AAT) is acquired with ns precision. The 
system features a number of additional digital and analog I/O lines available for the user. The values are read and stored 
along with every detected photon or in custom protocol basis that allows one to extend the set of acquired parameters.
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