
ECS Meeting Abstracts
     

Current-Line Oriented Pore Formation in n-InP
Anodized in KOH
To cite this article: Nathan Quill et al 2012 Meet. Abstr. MA2012-02 2421

 

View the article online for updates and enhancements.

You may also like
Proposed new classification scheme for
Physics Abstracts
R G Chambers

-

Bad lyrics for good physics-

Key note speakers-

This content was downloaded from IP address 18.222.155.58 on 30/04/2024 at 16:28

https://doi.org/10.1149/MA2012-02/26/2421
https://iopscience.iop.org/article/10.1088/0031-9112/23/2/011
https://iopscience.iop.org/article/10.1088/0031-9120/38/5/405
https://iopscience.iop.org/article/10.1088/1757-899X/250/1/011003
https://pagead2.googlesyndication.com/pcs/click?xai=AKAOjsuhm6feCUrcrHAL6gl8yQdwe7_cjHPlK_JQvLIAe51y4i5FrOB26qppHAJMWJdubfYCWjiAZsHInDc_Lmxxf1UQSIdL1K8IYvwvwxAJJ7G52RQU1bnk0UGie-07Gg0jTLJwXBppso8moUWVOxvIqn9dCkTH0WjCcML9CBr8R2OhPi5_-WEGzshDMWobG9BV6DJUnw5i-UcpL_QD2CghnC2KlnByKzKb3LccV7yEwx0NH5i45c0KfSVq85i6G8PAzrQ7Cuc0bTlOQOGkNQX7EMS2mwZPBxFPHztdX5uVTz4pDCKl4miPxClpCCLX7VCZQAyGp_2faGOseNXI3r3qh-XGme5g2g&sig=Cg0ArKJSzHiQdahSLWTy&fbs_aeid=%5Bgw_fbsaeid%5D&adurl=https://www.el-cell.com/products/pat-battery-tester/pat-tester-i-16/%3Fmtm_campaign%3Diop%2520pdf%2520advert%26mtm_kwd%3Dpat-tester-i-16%26mtm_source%3Dpdf%26mtm_cid%3D2024


Current-line Oriented Pore Formation in n-InP 
Anodized in KOH 

 
Nathan Quill, Robert P. Lynch, Colm O’Dwyer and  

D. Noel Buckley 

 
Materials & Surface Science Institute,  

Department of Physics and Energy,  
University of Limerick, Ireland. 

 
Previously, we have demonstrated the formation of 

crystallographically oriented (CO) porous layers in KOH 
electrolytes with concentrations varying from 1 mol dm-3 
to 17 mol dm-3 [1] and temperatures ranging from 10oC to 
50oC [1] in n-InP electrodes of differing carrier 
concentration [2]. These pores were shown to originate 
from pits in the electrode surface [3] and grow along the 
<111>A crystallographic directions forming tetrahedral 
porous domains [4]. Pores formed in InP in other 
electrolytes, most commonly HCl [5-6], exhibit 
crystallographic growth at low overpotentials but switch 
their orientation to match the direction of the current flow 
at higher overpotentials. In this paper we describe the 
observation of current-line oriented (CLO) pore 
morphology in KOH electrolytes for the first time. 

We will describe the formation of CLO pores, which 
were observed while investigating the effect of 
temperature and electrolyte concentration on porous 
etching in KOH. CLO pores were formed at the highest 
and lowest concentrations in which pore formation occurs 
(<2.5 mol dm-3 and >17 mol dm-3) at a temperature of 
10oC. CLO pore etching was performed at potentials 
ranging from about 0.6 to 1.0 V (SCE).  

In the early stages, the pore orientation was partially 
crystallographic with some branching visible and typical 
pore widths of the order of 40 nm. As the porous layer 
thickened, the growth direction became less 
crystallographically oriented and the pores began to 
widen. Finally, fully CLO pores were formed. Typical 
CLO porous layers reached a depth of between 5 and 6 
µm before etching was irreversibly terminated. The 
porosity of the layers was typically found to be between 
60% and 70%. 

 

 
Fig. 1: Cross sectional SEM micrograph of the (100) plane of an 
InP sample anodized at 0.9 V(SCE) in 17 mol dm-3 KOH at 
10oC. The pore growth direction is perpendicular to the image 
plane. 

 
Observation of the CLO pore cross section showed it 

to be approximately elliptical, with typical pore diameters 
of 70 to 140 nm measured along the <011̄> direction. 
These pore widths were 2.5 times larger than those 
measured along the perpendicular <011> direction (see 

Fig. 1). It will be proposed that even though the direction 
of pore etching is predominantly determined by the 
current lines, there is still a preference for etching along 
the two <111>A directions which point down towards the 
bulk substrate, leading to pore widening along those 
directions and the observed elliptical cross section. Pore 
widening cannot occur along the other two <111>A 
directions because of the high density of pores. Fig. 1 also 
shows that some pores are seen to ‘merge’ along the 
<011̄> direction. A similar ‘pore crossing’ phenomenon 
has been observed in GaAs [7] but not, to our knowledge, 
in InP.  

For CO pore growth in KOH, the thinnest pores and 
lowest porosities occur at 9 mol dm-3 [1]. As the 
concentration is either increased or decreased from 9 mol 
dm-3, the pore width and porosity both increase. Wider 
pores and a correspondingly greater degree of porosity are 
also seen at lower temperatures. This suggests that CLO 
pore formation is the result of a critical porosity or pore 
width being reached. Pores which have an orientation 
between that of CO and CLO pores can be formed at low 
temperatures and intermediate concentrations of KOH. 
However, fully CLO pores have only been observed at 
low temperature and at the lowest and highest ends of the 
KOH concentration range, where porosity and pore 
widths are high. This can be understood by considering 
that at higher porosities and pore widths, pore branching 
is restricted due to overcrowding. The thinning pore walls 
should also be completely depleted of carriers, leading to 
pore growth occurring exclusively in the direction of 
available holes.   
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