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GaN nanocolumns [1] have superior optical properties
due to their dislocation free nature and low surface
non-radiative recombination rate. We have demonstrated a
strong photoluminescence emission and a low threshold
photopump stimulated emission from GaN nanocolumns Fig. 1. SEM image of GaN nanocolumns
[2]. The GaN nanocolumns are considered to be an grown on (111) Si substrate.
attractive material for high performance light emitting
devices. Recently, Kim e a. reported an

electro-luminescence (EL) from GaN single-rod p-n 100F T T ]
junction grown by hydride vapor phase epitaxy [3]. I
In this study, GaN nanocolumn based visible light 8t 4
emitting diodes (LEDs) with InGaN/GaN multiple —~
guantum well (MQW) active layer were successively % 6k ]
fabricated on (111) Si substrates. Yellowish orange to red -
light EL emissions were observed at room temperature. = 4} .
GaN based nanocolumns were grown by an rf-plasma §
assisted molecular beam epitaxy. Figure 1 shows a SEM 5 2} .
image of typical GaN nanocolumns grown on (111) Si O
substrate. The diameter and density of nanocolumns were Of ——
~100nm and ~1x10"°cm-?, respectively. LED structures :
were grown on low resistive Sb-doped n-type (111) Si 22— —t
substrates as a sequence of Si doped n-GaN nanocolumns 4 -2 0 2 4
(500nm), undope GaN (10nm), 8 pairs of Voltage V (V)
InGaN(2nm)/GaN(3nm) MQW active, undope GaN ) o
(10nm), and Mg doped p-GaN (500nm). Fig. 2. I-V characteristics of InGaN/GaN

Ni/Au transparent electrodes with a diameter of 4000/m MQW nanocolumn LED.
were formed on the as-grown surface of the LED
structure. Typical current—voltage (1-V) characteristic is
shown in Fig.2. Clear rectification characteristic suggests
a formation of p-n junction into nanocolumns. Figure 3
shows typical EL image and its optical intensity profile of
the In_GaN/GaN MQw _na_nocol umn LED a 5mA. Probe (+)
Yellowish orange light emission was observed under the \

Ni/Au transparent electrode

transparent electrode for the forward current injection.
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Fig. 3. Electroluminescence image and its
intensity profile of InGaN/GaN MQW
nanocolumn LED at 5mA.



