Improved electrical property of InGaN/GaN light-emitting diodes by using a
Mg-doped AlGaN/GaN superlattices
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Low resistivity of Mg-doped Al ;Ga,sN/GaN strained layer superlattices has been
demonstrated. It shows that the blue Mg-related PL band in Mg-doped Al ,sGagyN/GaN SLs
peaked around 2.9 eV could be a distant D-A pair character. The hole concentration and mobility
are 3x 10"/cm’ and 5 cm?/V-s, respectively. The measured value of hole concentration is more
than ten times the value obtained in the Al sGa, 4N bulk layer. Hall effect measurements for this
structure show a highly lateral conductivity, which the high activation efficiency is due to the
strain-induced piezoelectric filed[1]. In addition, the feasibility of InGaN/GaN blue LEDs
involved a Mg-doped Al ,sGa,4N/GaN SLs has been grown by MOVPE. Fig. | shows the
forward current-voltage and dynamic resistance characteristics of the diodes without and with a
Mg-doped Al ,sGa,  sN/GaN strained layer superlattices. As shown in Fig. 1(a), the forward
voltage is 3.8 V and 3.0 V at 20 mA DC current for LED I and LED I, respectively. In addition,
the series resistance of is about 40 Q and 18 Q for LED | and LED II, respectively, as shown in
Fig. 1(b). The forward voltage is significantly reduced by the employment of Mg-doped
Al 1sGag ¢sN/GaN strained layer superlattices, suggesting the decreased series resistance in the
devices. This is significantly smaller than those conventional devices with operation voltage of
about 3.8 V.
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Fig. 1(a) Forward [-V and (b) dynamic resistance characteristics of the of the InGaN/GaN LEDs
without and with Al, ,sGag 5sN/GaN SLs top layer.



