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Introduction
The Single-Shot Transient Digitizer (SSTD) mode of 
Fluorolog-QM is designed to control pulsed light sources 
and to measure and digitize a complete decay in real time 
after each triggered pulse. It operates in a microsecond-
millisecond time domain, allows for rapid averaging of 
repeat decays and offers the most efficient technique to 
measure phosphorescence decays and time-resolved 
spectra. The SSTD software control (Felix FL) provides the 
trigger for a light source (e.g. Xe flash lamp or Q-switched 
OPO laser) and both the trigger and the pulse duration 
control for sources such as SpectraLEDs and DPSS lasers. 

In this note we demonstrate how SSTD can control the burst 
mode of HORIBA picosecond DeltaDiode lasers without 
involving the TCSPC/MCS electronics. Burst mode works 
by setting the repetition rate of the DeltaDiode laser to its 
maximum value of 100 MHz or 25 MHz (laser dependent). 
This train of pulses can then be gated on and off by a TTL 
pulse from the Fluorolog-QM ASOC-10 interface. On the 
timescale of typical phosphorescence experiments this train 
of pulses will appear like a continuous excitation pulse. The 
duration of the gated pulse is software-controlled allowing 
for optimization of sensitivity and lifetime range. 

Fig. 1. Train of high repetition rate picosecond pulses from 
DeltaDiode laser can be gated to create a ‘super pulse’ for 
long-lived lifetimes.

While both SSTD and MCS can be used to measure 
phosphorescence decays, the main advantage of using 

the SSTD mode for the burst operation is that in addition 
to a decay, it can be used for a fast and straightforward 
measurement of a time-resolved (gated) phosphorescence 
spectrum by simply scanning an emission monochromator. 
Moreover, SSTD not being limited by photon counting 
statistics, is usually faster than MCS for phosphorescence 
decay measurements.  Also, since SSTD detection 
electronics is standard with the Fluorolog-QM, you do 
not need to purchase optional MCS electronics for these 
phosphorescence measurements.

Burst Mode Setup with SSTD
Required components include a DeltaDiode laser with a 
DD controller, a BNC-BNC cable, a K-214 Signal Conditioner 
and a BNC-LEMO (1-pin) cable.

Connection Steps involve attaching one end of the BNC-
BNC cable to TTL-OUT1 on the ASOC-10 interface and the 
other end to the K-214 Signal Conditioner input. The BNC 
end of the BNC-LEMO cable is attached to the K-214 output 
and the LEMO end to the Fast Gate Input on the DeltaDiode 
controller. We then create a Phosphorescence hardware 
configuration in Felix FL and select SolidStateLaser as the 
light source. And finally, access the DeltaDiode controller 
menu screen, navigate to the Fast Gate setting, and set it to 
‘Lase when Low’. The last step is to adjust the DeltaDiode 
repetition rate to the maximum (e.g. 100 MHz) for optimal 
performance.

Acquisition Settings in Felix FL
Measuring Phosphorescence Decays
First define the time range by entering a Start Time and an 
End Time in microseconds. Then enter a Lamp Frequency 
in Hz, making sure that it doesn’t exceed the inverse of 
the End Time. Enter a Trigger Width in microseconds, it 
will determine the duration of the pulse train. Define other 
parameters such as a number of Shots to be averaged, 
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Emission wavelength and Emission Slit Width and begin the 
acquisition process to measure phosphorescence decays.

The decays of TbCl3 solution and DYAG crystal measured 
with the SSTD-controlled burst mode are shown in Fig. 2. 
The two decays span over 4 orders of magnitude of the 
dynamic range and result in virtually the same lifetimes 
as those obtained in a parallel experiment with the MCS-
controlled burst mode (Fig. 3).  While both methods 
provide excellent precision and accuracy in lifetime 
determination, the SSTD mode has a definite edge in terms 
of the acquisition speed. The data acquisition with SSTD-
controlled burst mode was 2 to 3 times faster than the same 
experiment with the MCA mode of the TCSPC electronics, 
while maintaining approximately the same peak signal-to-
noise ratio.

Fig. 2.  Long-lived photoluminescence decays of TbCl3 in 
0.015N HCl (τ = 426 μs) and DYAG crystal (τ1 = 362 μs and τ2 
= 885 μs) measured with DeltaDiode375L laser operating in 
SSTD-controlled Burst Mode at 100 MHz. Acquisition time 40 
s for each trace.

Fig. 3. PL decays of TbCl3  (τ = 429 μs) and DYAG (τ1 = 382 μs 
and τ2 = 890 μs) measured with MCA-controlled Burst Mode at 
100 MHz. Acquisition times 138 s (Tb) and 92 s (DYAG).

Measuring Time-Resolved Emission Spectra
Define the integration window time range by entering 
a Window Start Time and a Window End Time in 
microseconds. Then enter Lamp Frequency in Hz, making 

sure that it doesn’t exceed the inverse of the End Time. 
Define other parameters such as a number of Shots to be 
averaged, Emission start and end wavelengths, Emission 
Slit Width and begin the acquisition process to measure 
Time-Resolved Emission Spectra (TRES).

Fig. 4. Time-resolved emission spectra of TbCl3 (integrated 
over 1200-2000 μs window) and DYAG crystal (integrated over 
1200-5000 μs window) measured with DeltaDiode375L laser 
operating in burst mode at 100 MHz.

Conclusion
The SSTD control of the burst mode of picosecond 
DeltaDiode lasers enhances the performance of Fluorolog-
QM and the usefulness of DeltaDiode by adding a direct, 
user-friendly way of measuring decays and TRES in the 
microsecond-millisecond time domain. This method does 
not require TCSPC/MCS electronics, nor does it require 
the purchase of additional long duration (microsecond) 
pulsed sources such as pulsed xenon lamps or LEDs. 
Combined with the unique attributes of the standard SSTD 
detection mode of the Fluorolog-QM, operating picosecond 
DeltaDiode lasers in Burst-Mode provides a versatile tool for 
investigating long-lived emissions in various applications. 
Follow the set-up and measurements procedures outlined 
in this technical note for optimal results and contact your 
regional HORIBA Fluorescence Applications support 
member for further assistance.


