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Fig.2 Fabrication procedure of two-dimensona macropores slicon photonic crystals
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Fig.3 (a) Schematic illustration of self alignment to Fig.4 (a) Exeperimenta setup for Pore formation;

110 crystal direction by pre-etching a circular ecthing
mask window ; (b) V-groove arrysin (100) silicon sub-
strat etched by akaline etching

3mm

(b) SEM image of a sample with two-dimensional
square lattice of macropores in slicon produced in the
optimized parameters of 5wt % HF + 7wt % H2O +
DMF,and the current density was kept constant at
12mA/ cm? ,the lattice constant is about 3 1 m. As the
pore diameter is 3 @ m and its depth amounts to
9@ m the aspect ratiois  30.
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Fg.6 SEM view of macroporous slicon samples produced in different conditions

(a) 10wt %HF +
14wt %H,0 + DMF,J = 10mA/cm? ,t = 60min; (b) 5wt %HF + 7wt % H,O + DMF,J = 10mA/cm? ,t =
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Fabrication Technique of p-Type (100) Silicon-Based
Two-Dimensional Photonic Crystals

Zhang Wanyun, Ji Jiarong, Yuan Xiaodong, Ye Weimin, and Zhu Zhihong

( Research Center of Photon and Phonon, National University of Defense Technology, Changsha 410073, China)

Abgtract : Macroporous slicon with two-dimensonal periodicity is achieved by electrochemical etching in hydrofluoric-based e
lectrolyte ,usng p-type doped (100) slicon substrate which is pre-patterned by the standard lithograpgy and alkaline ecthing.
The structure shows perfect two-dimensional sguare crystal lattices with the lattices constant of 3 & m,the pore diameters a
bout 3 QM m and the high aspect ratio up to 30. The results show that the use of optimized parameters such as electrolyte and
current density allows the fabrication of very hight quality samples with high aspect ratio and low roughness both at the surface
and on the pore walls. And a photonic bandgap between 0. 162 0. 2050a/ (2T¢) isidentified by numerical results.
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