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> InP
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tfrrr Major Goe

» New modes of pore etching in Si, esp. sub-pm structures
» 3D Photonic Crystal In S

Kiglovite:

» 2D PC in I11-V-Compounds
» 3D PC in I11-V-Compounds
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tfrrr Experimente

reference
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potenti ostat/gal vanostat clectrode
> Pt electrodes,

> PC ContrOI I ed computer @ Potentiostat “

(I1lumination)

> Peristaltic pump, .
> Teflon cell and Teflon ot — |
el ectrolyte container oo
» NIRLED lllumination  |femesmel_
Si: ~10-10Y cmes 111-V: ~1017-10'8 cmr3
|: ~0.1-10 mA/cn¥ |. ~1-60 mA/cny
U: ~0.5-4V (ag),0.5-20V(org.) | |U: ~1-10V
Etchant: HF Etchant: H,SO,, HCI
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tfrrr S meets HI

» w/o current: H-passivation of surface

» W/ current: holes can break up passivation!!
S

high current density j:
electropolishing

low |: (macro)porous Si

i !’.‘, “ b

e pref. growth directions (100, 113
* branching

e Intrinsic vs. extrinsic lengths

e Current Burst Model (CBM)

pecy Spot Magn Dot WD F—————— 10um P no continuous |ocal currean
but local bursts 00@®

SEM micrograph i |
of prestructured macropores P dynamic system | O 8 2 : :
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tfrrr Sub-um S |

normally: Backside illuminated n-Si with increased doping
» Problems: diffusion length, breakdown voltage comes closer
» Intrinsic limit: 200 nm diameter (state-of-the-art: 500 nm)

\ Take other solvents than H,O and p-Si!!
ch\
p

Dimethylacetamide DMA GHNO
Dimethylformanide DMF C,H-NO

Dimethylsulfoxide DMSO GHLOS

Tested and selected from a whole bunch of chemd
b lower tedency to form oxide at the Si interface
P smaller pores possible
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Sub-pum S poresl|
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tfrrr Kidovite with Lithe

e

random: §

(n-Si, BSI, 4% HF ag., 3V,
1mA resp. 0.6 mAcnT?)

structured :

Det wD —— 10 um
SE 6.0

& | | enhance nucleation !
e | | smooth pores!
8| ! Understand high Volt.
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Y idd 4 Kiglovite

JUSt try’? wil o2 | | am 1ed ubep 1odg Ad0v

(p-Si, 10-20 Wem, 4%
HF DMF, galvanost.
2mA resp. 4 mAcnt?)

W/ TBAP (Levy- [N
Clement et al.):

% | Upto 140 um
»4 | thick layer!
s | « Much more
homogenous
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tfrrr PhoCs out of |

Different behaviour than S':

Crystallographically oriented pores form at low |
*Current line oriented poresform at high |

Advantagesto Si.

* sometimes bigger E,,, (in the visible)
 Luminescence

e sometimes larger e

111-V problem: Lithography doesn't work well

‘ Try without!

Materials Science, Faculty of Engineering, University of Kiel




Selforganizatic

tfrrr

e
pasa

-
-
e @
I e = = s

0000®

optimized

=

o

E

7))

QA 9

— 5

£ 3

O B

o &

N 5

ww,

o &

S g

C 5

T = 3

v Z @.wm
\ R € :
S0 R« S
rWIOp

(@) — 7))
e.ﬂOﬂgNJ

3 gblnlummw

 — < > =

SEP) S 38 RSk
SEsESl| o 2 © T CBS
o [ nqu._mgdm
[ © C v Z = G
O — .= e o C QiR




tfrrr Summary and

Essential to understand pore formation mechanismsin order to:
»-further shrink pore dimensions

build complex 3D PC structures like the Kielovite

*benefit from self-organisation mechanisms likein InP

We showed you:

First examples of 200 nm macropores (best with DM SO)
3D Kielovite-structures
2D single-crystalline self-organized PC in InP

We' d like to show you next time:

*Ordered (esp. p-Si) 3D Kielovite PC

*3D single-crystalline self-organized PC in InP
Further optimization of pore growth in resp. to PC
*Optical measurements
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tfrrr Thank You for

“FREIHEIT FUR DIE
POREN'! 3

/@ I

_re e

, Free pores!* (German advertisement)
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tfrrr |NP refract
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tfrrr Conclus

FIRST time

+

Closed packed arrangement !
2D Crystal = _ _
Crystallographic nucleation layer!

L ow voltages K No Closed packet arrangement

High voltages: K No Nucleation layer

Optimum : K Both
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NP 1N dete

-~ Anodization surface

(100) n-InP sample |

-~ Current line
oriented pores
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tfrrr Nucleation laye
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