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Goals:

This research aims at the optimization of the active layer of polysilicon films obtained using advanced
excimer laser crystallization methods and of the resulting performance parameters of thin film
transistors fabricated in such films. Specifically, the targets are:

- Evaluation of device parameter (a) hot carrier and (b) irradiation stress-induced degradation and
identification of ageing mechanisms in TFTs fabricated in advanced excimer laser annealed (ELA)
polysilicon films. Investigation of polysilicon active layer defects using transient drain current
analysis in ELA TFTs.

- Investigation of the influence of film thickness and crystallization technique on defects and on
device degradation for ELA technology optimization.

- Evaluation of bias stress-induced instabilities in solid phase crystallized (SPC) TFTs.
Main results:

The results obtained to date can be summarized as follows:

a)  Hot carrier stress degradation
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b)  Transient drain current analysis

The observed, after the application of a gate bias pulse, drain current transients in SLS
(sequential lateral solidification) ELA TFTs are of the same order of magnitude at dark as well as under
illumination. Moreover, the DLTS signals Alps/Ipg fall sharply at low temperatures, indicating a carrier
generation freezeout. From these characteristics, a low density of generation-recombination centers and
a corresponding high crystalline quality of ELA polysilicon films crystallized by the SLS technique are
inferred.
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Fig. 111.3.3: (Right) Drain current transients Alpg(t) against time after end of the gate pulse. (Left)
Normalized Alps against temperature (DLTS spectra), exhibiting freezeout.
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From the observed shift, for various pulse durations, of the generation freezeout point a
thermally activated generation process via a hole trap at 0.49 eV above Ey is inferred. Dislocation and
RTA-related traps have been identified for TFTs fabricated with various SLS ELA techniques.
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v-irradiation induced degradation

TFTs in ultra-thin SLS ELA polysilicon films were found to exhibit significantly less
pronounced y-irradiation-induced degradation, as compared to TFTs in thicker films: less
oxide/interface charge trapping (AN, and AN;) and smaller subthreshold slope S degradation.
Furthermore, significantly better threshold voltage stability was exhibited by TFTs in ultra-thin
polysilicon films, while the mobility degradation was similar. The y-irradiation-induced degradation

was enhanced in the presence of a gate field.
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Fig. 11.3.4: Arrhenius plot for the
freezeout inflection point.

100 nm poly

Gate Voltage (V)

T T

All terminals
grounded during §
irradiation

Gate Voltage (V)

Fig. 11.3.5: Transfer characteristics for y-irradiated 30 nm (left) or 100 nm (right) TFTs.
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