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Abstract

We prepare porous GaN materials by electrochemical etching with KOH as etching solution. This
work is mainly about the effect of etching voltage and etching solution concentration on the mor-
phology of GaN materials. The etching voltage ranges from 10 V to 25 V, and band model is used
for theoretical analysis. We mainly use the dynamic model to analyze the effects of etching solu-
tion concentration, which ranges from 20% to 50%. Both theoretical analysis and experimental
results indicate that when we prepare porous GaN materials with the method of electrochemical
etching, we can control the pore size, porosity, pore density or other pore morphology by changing
etching voltage and etching liquid concentration.
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TAE S 2 AH 25 5 1 7 VA %% 2 4L GaN MhRl, S5 SR I, W LLIE IS Ak =2 sE LT GaN 2 ALg5
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Figure 1. Schematic diagram of the experimental process
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Figure 2. SEM image of porous GaN obtained at (a) 10 V; (b) 15 V; (¢c) 20 V; (d) 25V
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Figure 3. Electrochemical etching of porous GaN material. (a) Pore size; (b) Pore density; (c) Pore ratio as a function of
etching voltage

B 3. BUFRMEIL GaN M. (a) FLR; (b) FLEE; (o) FLIARMEXIMEERELE

K 4 NASINFEERS GaN AMRHER AR B, & 4(b)NInHEE S GaN AMRHOR RN K, & 4(c)
NIMEEJE GaN FZI R H B A . AINBIER, GaN RIEAE—RERE, X—HREEEYS
Si B IRIREE A K, FERZE LR/, FLIRZEFIFL R EK . — 2622 SR AEAE GaN R, M nz) i s R,
AN IAFAE, 7E GaN (% R 25 1] Hi £ [X (Space Charge Region, SCR), [AJH 7 Z1 {hif (T 2 il 2 %
£ %% JZ(Holmholtz Layer, HL) [17]. 74k, GaN HIfer A N i, 2125 CREMEMRE, XLk
ORGP T TS B R . H A 7O GaN 2 k% ok 5 20 HL B s T S,
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Figure 4. (a) No voltage; (b) Energy band diagram of GaN when voltage is applied; and (c) Carrier
distribution map of GaN and etching solution when voltage is applied
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Figure 5. SEM image of the sample obtained when the concentration of the etching solution is (a)
20%; (b) 30%; (c) 40%; (d) 50% KOH solution
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Figure 6. Electrochemical etching of porous GaN material (a) pore size; (b) pore density; (c) pore ratio as a function of
etching solution concentration
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