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exploit the count rate limits of TCSPC 

without compromise on time resolution and precision

Introduction

We present a new high-resolution design of FPGA-based Time-

Correlated Single Photon Counting (TCSPC) and time tagging 

electronics with multiple synchronized input channels. 

Its unprecedented combination of outstanding time resolution, high 

timing precision, ultrashort dead and versatile trigger methods makes 

it an essential building block for a plethora of demanding applications. 

Measurement Modes

Picosecond precise measurement & recording of single photon events 

to study the temporal behavior of weak and/or fast optical signals

Histogramming:     Coincidence histograms with respect to the 

  sync input

Time–Tagging mode T3: Start-stop time difference (trigger e.g. from 

excitation laser pulse - photon arrival at detector)

Time–Tagging mode T2: Elapsed time since start of the measurement

Outstanding time resolution 

& timing precision
High precision internal clock source 

frequency accuracy of ±300 ppb 

frequency stability of ±10 ppb 

Timing precision: 

• 2 ps RMS (single channel)

• 3 ps RMS (between channels)

Time resolution: 1 ps

→ best data quality on the market

High data throughput

• Count rates of up to 85 Mcps over

all channels

• up to 80 Mcps per single channel

+ fast signal processing

→ high data throughput via USB 3.0

interface

• Multifunctional on-board event

filters to efficiently reduce file sizes

Two trigger methods Ultrashort dead time

• dead time less than 680 ps

→ detect multiple photons per cycle

→ no photons lost

Applications

PicoHarp 330

Choose between:

• Edge triggers

• Constant Fraction Discriminators (CFD)

→ support widest variety of single photon

detectors even with significantly varying

pulse amplitudes
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Time-resolved photoluminescence

Gain insights into

excited state dynamics

Coincidence counting

Characterize quantum emitters

Temporal correlations

Determine and utilize the 

photon statistics

Time-of-Flight

LiDAR / Ranging

Measure distances based on 

time-resolved data acquisition 


	Folie 4

