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Fig 1 Fabrication procedure of wo-dimensional macroporous silicon phoonic crystals a) A 250 nm thick layer of

S0, fim was themally grovn on the top-side of a P-type (100) silicon wafer at 1100° C,

b) A standard

photolithography and a Reactive- lon-Etching was proceded in tum o pattern a square lattice with the lattice

constant of 3 @ m in the SO, fim, ¢) A KOH anistropic ething (40 g KOH +100 mI H,O,60°C,

2min)

wasprocesd D trander the pattern fran SO, fim  the substrat and create a squre lattice of V -tips, d) A
standard cleaning processprepared the substrate for a 100-nm layer of LPCVD Al film on the bottom-side of the
wafe, and thisA | fim was then annealed at 850° C for about5 8min o provide a unifom elertical contact, €)
The final processing stage was an anodization that was performed in amixture of hydrofluoric-acid and dimeth-

ylfomamide (DMF) , the temperature of the electrolyte was kept at 20 °C, and the the current densitis were

kept constant betveen 5 25 mA /am’

H,0,60°C, 2min)
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1 5 P..0> type silicon substrate by the ECE method
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Tabh 1 Diffetent HF concentration in the electolyte
Camponent Concentration/ (by mass) %
HF 10 15 20 25
H,O 14 21 28 35
DM F 95 88 76 64 52 40
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Fig 3 Variation of pore depth(d) with the HF concentration (&), current density (b) and the etching time (c)
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Fig 4 SBM image of the top-view (a) and side-view (b, ¢) of to-dimensional macroporous silicon photonic crystals samples
achieved at the different electrochemical anodization parameters (a) 10 % HF +14 % H,O +DMF, j=10 mA/
an’, t=60min, (b) 5% HF+7 % H,O +DMF, j:15mA/G‘n2, t=150min, (c) 5% HF+7 % H,O +DMF,
j=10mA /am®, t=150 min
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Optimized Paraneters for Electrochanical Fabrication
of P-type SiliconBased Two-dmensional Photonic Crysals

ZHANGW an-yun' , JlJia-ong, YUAN X iao-dong,
YEW eimin, ZHU Zhi-hong
(Research Center of Photon and Phonon, National Univ of D efense Technology,
Changsha 410073, China)

Abstract A wo-dimensional photonic band structure based on macroporus silicon with a gap centered at
20 m has been achieved for the first time A medium doped p-type (100) silicon substrate was patterned by the
standard photlithogrgpgy and alkaline efthing And this pre-patterned sample was then etched 90U m deep by
electrochemical pore fomation in the mixture of hydrofluoric-acid and dimethylfomamide (DMF) o produce a
guare lattice of circular air rodswith a lattice constant of 3 84 m and the very high agect ratio up © 30 The
optimized electrochemical parameters such as eletrolytical components and the current density were 5 % HF (by
mass) +7 % H,O (bymass) +DMF and 12 mA /an’ repectively. the pore fomation technique should allow the

fabrication of photonic latticeswith a complete tvo-dimensional photonic band gegp in the middle and near infra-
red

Key words. Macroporous silicon, Phobonic crystals, Fabrication, Electrochemical-etch, Optimize; parame-
ters
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