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Starting characteristics and steady state operation
of dimming electronic ballasts

The aim of this study is to quantify the impact of the Electronic Dimming Ballasts (EDBs) on the fluorescent lamps when starting their operation at various dimming levels. 
Two EDBs and a non-dimming one were examined and their parameters are presented. The preheating scenarios were investigated and the starting parameters and character-
istics were measured. The electrode temperature at the starting moment of the lamp was calculated. The variation of the preheat ratio of the lamp during preheating is given 
in diagrams at different dimming modes. The lamp current, voltage, frequency and current crest factor were measured also at steady state operation. Results are given in the 
appropriatappropriate tables. Differences among the systems were determined in order to estimate the advantages, the shortcomings of the ballasts and their impact to the lamp life.

3 ballasts were selected driving the same T5 
54W fluorescent lamp: 2 EDBs (A and B) and 
a non-dimming one (C). The oscilloscope Tektronix DPO4034, (4 channels, 

350MHz, 2.5GS/s, 10 Megapoint record length) was 
used for the capture of the ignition and for the moni-
toring of the steady state parameters.
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Characteristic oscillograms and the corresponding results

The oscilloscope used in measurements

Preheat time and preheat ratio of the starting process at the selected dim-
ming levels as well as lamp current, voltage and frequency at the steady 
state operation  (Upper Table: Ballast A, Lower Table: Ballast B).

Ballast A: Electrode voltage (top trace), electrode current (middle trace) and lamp current (bottom trace) at preheating period (400 ms/div) when starting at 2 V, 4 V, 6 V, 8 V and 10 V respectively from left to right.
(Scale: 5 V/div, 1 A/div, 400 mA/div respectively). The right side of the waveforms refers to the operating mode.

Electrode voltage, electrode current, lamp 
glow current and preheat  ratio waveforms 
when the ballast B starts. Calculated preheat 
ratio by the oscilloscope, in real time.

Preheat time: Ballast A, 1760ms (Left), Ballast B, 510ms (Middle), Ballast C, 1760ms (Right).

All the systems achieve the desired electrode temperature at the end of the preheating time. Occasionally glow current exceeds the recommended limits, thus resulting in lower 
lamp life. Necessary ballast improvements regarding the lamp life must be implemented for the protection of electrodes from the effects of glow current.

Ballast A: 10ms snapshot of lamp voltage (middle trace) and 
current (bottom trace) after ignition (1ms/div, 250V/div). 
The upper pair of traces presents the entire phenomenon 
(400ms/div). An incremental voltage was observed instead 
of an expected constant high voltage. The ignition is accom-
plished at the end of voltage application.

All EDBs were 
manually dimmed 
at 10 differ-
ent light levels 
through a digi-
tal power supply, 
from a maximum 
control voltage 
(10V) to a mini-
mum (1V)

Measured characteristics during ignition: preheat-
ing time, glow current, cathode current and cath-
ode voltage (just prior glow to arc transition). The 
frequency and the other characteristics during 
the starting process were measured from the 
oscilloscope’s capture.
The frequency, voltage and current lamp were mea-
sured at steady state operation. The resistance of 
the filament was measured under ambient tempera-
ture before any measurement and the electrode re-
sistance was determined at 25o

Preheat ratio Rh/Rc=V/(I.Rc) during preheating (at full light output) in real time


